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LOI NOI DAU

Ky thuit hoa duorc la mén hoc nghlen ciru cac qua trinh k§ thust, cac phuong
phép tdng hop dé san xut ra cac hop chét ding lam thubc. K§ thuat hoa dugc c6 lién
quan chit ché véi cong nghé hoa hoc, k§ thuat tdng hop hitu co va phat trién dua trén-
co-s¢ clla cac nganh khoa hoc nay. Ngoai ra, k¥ thudt hod duge con c6 quan hé v01
nhiéu mén khoa hoc khac nhu sinh hoc, duoc 1y, bénh hoc, ducrc lam sang, bao ché..
N6 tao ngudn nguyén lleu cho cong nghé bao ché d& san xuét ra cac thubc ding de
diéu tri bénh.

Céc thudc duge diing trong didu tri hién nay chd yéu 1a cdc san phdm ctia k¥ thugt
hoa duge. Phwong phép san xuét cac thubc hod duge lién tuc dugc thay ddi va tdi wu
hoa, bén canh d6 cac ho& duge mdi cling lién tuc xuét hién trén thi trudmg. Vi viy, mén
hoc ndy duoc quan tim rét nhiéu trong chuong trinh dao tao & céc Trudmg Pai hoc
Dugc va cde trudng dai hoc ¢6 lién quan dén thubc trén thé giéi. K¢ thuat hoa duge
cung cip nhimg klen thire co ban vé cac phan img, céc loai tic nhan, cic dung mdi.,
thudng dung trong tong hop hoa dugc, cic quy trinh k¥ thuat, cic phuong phap tong
hop thudc & qui md phong thi nghiém va qui mé cong nghiép. Mdn hoc nay da dwoc b
mén Cong nghiép Duge gidng cho sinh vién chuyén nganh Coéng nghiép Duogc cia
Trudng Dai hoc Dugc Ha Noi trong nhiéu nam,

_ - Gido trinh “K¥ thuét hoa dugc” xuét ban lan dau tién do GS. L& Quang Toan viét

va duge Nha xuét ban Y hoc i in nam 1971. Pén nay, ky thuét hoa dwoc da c6 nhimg
bude tién dang ké, cing véi sy phat tnen khéng ngu'ng ctia k¥ thuat tdng hop hitu co va
cua khoa hoc va cong nghé Dugc phim trén thé gi6i. Nam 2007, Truong Pai hoc Duoc .
Ha Nbi mé lai chuyén nganh Cong nghiép Dugc, chiing tdi bién soan lai cudn “K§ thuat
hoa dugc” dé c6 tai liéu hoc tép cho sinh vién chuyén nganh nay. Trong d¢ nhiéu phan
dugc v1et méi, nhidu kién thire va k§ thuit méi duoc bd sung cho phi hop véi tinh hinh
phat trién cia khoa hoc k¥ thuit va chuong trinh dao tao hién nay. Giao trinh gbm 3
phan va duoc chia 1am 2 tip: tap 1 trinh bay chu yeu vé c4c qua trinh ho4 hoc co ban
cua ky thudt hoa dugc va phuong phap san xuit mot sd hoa duge v6 co, tap 2 trinh bay
vé ky thuat san xuét cac hoa duge hitu co. Sach duge Truong Pai hoc Duge Ha Ndi
xuét ban nim 2009 (tdp 1) va nam 2010 (tap 2). LAn xuét ban nay, nhidu 13i d4 dugc sira
chita, mdt sé chuong dugc bd sung va cap nhét kién thitc méi.

Ching t6i hy vong tai ligu s¢ dap ung yéu cau hoc tap cua sinh vién va la tai liéu
tham khao hitu ich cho cic ban ddng nghiép. Trong qua trinh blen soan, chic chin
- khong tranh khéi nhimg thiéu s6t, ching toi mong nhan dugc ¥ kién dong gép cha ban

doc dé 13n tai ban sau duoc hoan thién hon.

Cic tic gia
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PHAN 2: PHUONG PHAP SAN XUAT MOT SO HOA DUQ'C vo CU
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Phén 1

CAC QUA TRINH HOA HOC CO BAN
CUAKY THUAT HOA DUQC
PGS. TS. Nguyén Dinh Luyén

Chn’o’ng 1

MOT s6 KIEN THUC CHUNG
vE CONG NGHIEP HOA DU’O’C

MUC TIEU HQC TAP

1 Bon ddc diém cta cong nghzep hoa dirgc.

2. Phuong phdp nghién citu dé dwa 1 héa dwogc vao san xudt.
3. Cdc ngudn nguyén liéu vé co va hifu co cia cong nghiép hod duprc.
4

. Mot 56 ki hiéu va qui wéc ding trong kj thudt hod diegc.

1. DAl CIPONG

K§ thuit tbng hop hoa duge hinh thinh va phat trién dua trén co so cia k¥ thuat tdng
hop hifu co. Ngay nay, n6 da trd thanh mdt nganh khoa hoc riéng biét vii mot tlem ning
16n. Mot mit do nhu cin diéu tri ngay cang tﬁng, mit khac do loi jch vé kinh té rét 1o dad
thic diy cac hang duge phim trén khap thé giéi dAu tir manh m& vao finh vyc nay.

" Hién nay, do sy canh tranh khoc liét trén thi tru:ong, nén ddc quyen trong san Xuét
mdt san pham thudc cang trd nén rét quan trong d6i véi sy t6n tai ciia mot hing duoc pham.
Chinh vi viy, vigc san xuét ra nguyén liéu lam thude véi gia thanh ré va nghlen clru tim
kiém thudc méi 13 hai nhiém vu chinh cta nganh cong nghiép hoa dugc hién nay.

Céc chét hitu co ‘dung lam thubce thudmg co phan tir lugng khéng 16n (khéng qua
500 don v1 C) va c6 cu trac kha phic tap, nhiu chat d& bi phin huy bdi 4nh sang, nhiét
d6 va dd 4m. Chung duoc didu ché béng nhiéu phan vmg hod hoc khéc nhau. Chinh vi
vély, cAc nha nghién ciru, cac duoc siva k¥ su 1am viéc trong linh virc nay phdi c6 sy am
hiéu sdu sic vé cdc qua trinh hod hoc co ban (nitro hoa, sulfo hod, halogen hoa, oxy hod,
khir ho4...) ho#ic nhitng qua trinh hod hoc déc bi¢t khac. Phai c¢ s hiéu biét co ban ve
¢4c nhém thubde va phuong phap tdng hop chiing. Ngoai ra cin phai co, kién thirc vé&
thiét bi, vat liéu ché tao thibt bi dimg-trong cong nghiép hoé duge va van @& gn mon
thiét bi... de tranh dua tap chat vao thuoc
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Ky thuat hod dugc 13 mén hoc nham dép (mg nhitng yéu ciu trén. Phan cac qua
trinh hoa hoc co ban gidi thiéu cic phan img dugce sir dung nhiéu trong tong hop hiru
co, hoa dugce. Céc phan tmg nay da duge k¥ thudt hod véi vige sir dung céc tac nhin va
diéu kién phan img t6i wu @ thu duoc c4c san phim mong muon dat tiéu chuin. Phin
k¥ thuit san xuét cic hoa dwoc gisi thiéu phuong phép san xuét, tinh chét, cong dung
cua cac hod dugce vo6 co va hitu co dang dugce st dung phd b1en

2. DAC PIEM CUA CONG NGHIEP HOA DUQ'C

Tuy 14 mét trong nhitng nganh cia cong nghi¢p héa hoc, nhung muc dich cia
cong nghlep héa durgc 13 san xuit ra cac hoat chit nhém dlcu tri bénh cho ngu'(n Cho
nén cong nghiép hod duge ¢6 nhiing ddc diém riéng, rit can chi y trong qué trinh t3
chire va phat trién san xudt.

a. Ddc diém quan trong nhét I chat luong thanh pham phadi dat tiéu chudn Duoc
dién quéc gia..

Muc dich sir dung thudc 1a #é didu tri bénh, thudc khdng chi duge dua vao co thé
bing dwong uong ma con bing duong ti€m, dit hodc phéin phéi truc t:lep qua da... Co
nghia 13 ¢6 nhidu con dudmg dua thuoc tryc tiép vao mau cia mdt co thé bénh. Do do
hoat chét dung lam thudc phai tinh khiét, khéng dugc chita tap chét hay bét ky mét tac
nhén nao bt loi cho sic khoé.

* Tir yéu cAu trén, trude khi xudt xudng, thanh pham phai dugc k1cm nghiém rat
chit ché vé mit héa hoc va sinh hoc theo céc tiéu chuin cia Duoc dién. ‘Viée qui dinh
ham lrong tap chét co trong thudc hét sirc chit ché, nhim tranh céc tic dung doc hai do
tich luy khi sir dung dai ngay, dé loai nhimg tap chét khac khong thé phat hién duoc
trong san xut, dé tranh nhiing twong ky khoéng giai thich dugc khi bao che hoic dé kéo
dai tudi tho cua thube...

Pic diém nay doi hoi nha mdy héa dugc phai dat cac yéu ciu sau:

— Phai. dam bao céc ti€u chuén v& vé sinh cong nghiép. Ngudi lao dfng phai cd
hiéu biét v& nguyén tic vé sinh va v tring trong san xudt.

—  Thiét bj san xuét phai chéng &n mon t6t dé kho6ng dua thém tap chét vao thudc.

- Nguyen Héu dung cho san xuft phai c6 chat luong cao, rd ngudn géc dé loai
nhitng tap chit khéng phat hién dwoc trong san xuat Ciing vi ly do nay ma hién nay
khuynh huéng: "Céng nghiép hoa dugc ty san xuét 14y san phim trung gian" ngay cang
phat trién.

- Do sy phite tap cua phan tir thube va yéu chu d6 tinh khiét cao cia san pham,
nén céc quy trinh san xuét hod duge thudng gbm nhleu giai doan bién dbi hod hoc va ly
hoc. P& ning cao hidu sudt va tranh thit thoat, cAn phai sir dung nhimg quy trinh lién
tuc va tu dong hoa.

— Thanh pham cua cong nghié¢p hoa duge nhidu loai 1a thubc déc, cac-thube khong
dat tidu chuén chét lu'(mg thi khong thé xuét xuong a phai huy hodc xur li d thu hi
nguyén lidu. Vi vay, viéc déng géi thanh phdm va luu kho phai duogc thyc hign nghiém

22




tic theo ding thd tyc va yéu cau ky thugt. Vit liéu dong goi va quy cach nhin bao bi
déu phai tuéin theo quy dinh. -

Tém lai, mdt nha may hod duoc cin dat tiéu chuén GMP cho mét nhi may sin
xuat nguyén liéu lam thudc.

b Khoi lugng ciia san xudt hod dugc so véi cde nganh cong nghiép khdc Ihuong
khong Iom va véi moi logi thuéc la khdc xa nhau, gid tri ciing rdt khdc nhau.

. C6 loai chi cin vai kg 1a du dap mg cho nhu cAu diéu trj trong ca nuoc, nhung co
16ai phai cén t6i hang tram, hang ngan tAn. Trong d6 gia thanh cia ching rit chénh léch
nhau va gia trj kinh té cling rat khac nhau. Vi vay, trudc khi dwa mét mat hang vao san
xuft phai nghién ciru rat k¥ ca ky thust 14n hiéu qua kinh té dé dam bao san xuét én dlnh

va ¢6 hiéu qua cao.

Mt khac, mubn cho thanh pham khong qua dat cong nghlcp hoa dugc phai triét
dé khai thac du pham cia nhiéu nganh khac. Cén phai hop tac rong rdi voi nhicu nganh
nhur cdng nghiép hod hoc, pham nhudm, chét déo, thudc nd, luyén kim, khai thic quing,
14m nghiép, chdn nudi, giay, thue pham... nhim sir dung lién hoan cac nguyén li¢u.

c. Nhiéu thanh pham hod duwoc la cdc chat cd dfc tinh cao, nhiéu nguyen phu liéu
diing trong sén xudt hod diege 1d nhitng chdt déc, nhiéu qia trinh phdn 1mmg va tinh ché
str dung cdc loai dung moi dé chdy no. :

Nhiéu dung m01 tao hdn hop nd véi khong khi. Dé tranh chay nd, khong duge
dung khéng khi nén dé van chuyén cac dung m01 de chay nd, ma phai dung khi tro hogc
bom dé van chuyén. _

Viéc tiép xtc véi hod chit va dung m01 ¢6 anh hudng khong tbt dén strc khoé con
nguoi, gay nén nhleu bénh nghé ngliiép man tinh. Vi vay phai nghiém tic tuén theo
nhimng qui dinh vé an toan lao dong. Phai co hiéu biét sdu vé chuyén mén, cb tlnh ky
lujt va tinh thin trach nhiém cao trong san xuit.

d. Rdt nhiéu qui trinh sdn xudt thudc 1a nhitng tong hop tinh vi, si dung nguyén
ligu ddt va hiém, thiét bi tr déng phirc fap.

Vi vay, d6i ngil can b va cong nhén cua cong nghlep hoa duoc phai ¢o mnh do cao,
thanh thao va chuyén nghiép hoa. Dac biét nhimg ngudi phu trach timg diy h'uyen san xuat
phai dugc dao tao tot, dam bao hiéu qua ciia san Xuét va chat lugng thanh phim. Viéc tb
chuc va quan Iy san xuét phai thucmg xuyén ning cao, cai tlen va hop ly hoa.

3. PHWONG PHAP. NGHIEN CU'U BE BUA MOT HOA DU’QC VAO sAN XUAT

Sy ddi hoi thudmg xuyen cua didu trj b¢nh 6 tac dung thic day thanh mé v1¢c
nghién ciru san. xuét cac thubc méi. Pdi voi mbi quoc gia, day 13 vin dé vo cing quan
trong trong ch1en luoc bac vé ste khoé con ngudi. Hlf;n nay, viéc nghién ciru dua mot
thudc vao san xuft thurong ¢6 hai xu huéng: '

Nghién ciru tim kiém hQ’p chat mé6i dung lam thuoc

. Trén co sé& nhiing phat mmh ctia c4e nha khoa hoc thude nhidu. lmh vuc khac nhau
nhr sinh hoc, duorc ly... v& nhung hop chat it fihiénled/tic dung sinh hoc, cac nha hoa
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hoc x4c dinh c4u tric phan tir va tdng h()'p ra hop chét nay cung nhimg dan xust m0'1 cua
né. Két qua s& ¢6 mét loat cac hop chét méi cho cdc nha sinh hoc, duge 1y... tién hanh
thir tic dung sinh hoc, duge 1y nhim clion ra nhimg hop chdt dap tmg yéu ciu didu tri.
Con dudng nay v0 cung gian nan, vi trong hang tram thim chi hang ngan hop chét didu
che duge c6 thé chi mot hodc vai chat duoc ra chon dé didu tri.

Nghién ciru xiiy dung qui trinh sin xuat moi:

Nhiém vu cha yéu & déy la tim phuong phap tong hop méi, trén co s d6 xay
dung mét quy trinh méi tién 1od hon, kinh té hon d2 san xuét cac hop chét di dugc sir
dung trong diéu tri. Xu hudng nghién ciru nay thudng dugc thwe hién & nhitng trudng
hop sau:

~ Cac phuong phap tong hop hoéc quy trmh san xuéit cii lac hau, khong kinh té,
khong ¢6 kha ning san xuit & quy mé cong nghlep Dén nay nho sw phat trién cta céng
nghé téng hop hitu co, d3 c6 kha nang thay di mét phrong phap tong hop mai hién dai
hon, kinh t€ hon.

- Cac hop chét chiét xuat tir tu nhién c6 hoat tinh sinh hoc cao, hién dang dwoc
dung lam thube, nhung do ngudn nguyén lidu tr nhién can kiét, khong dap tmg 4 nhu
cAu didu tri. Cho nén cin phai nghién ctu phirong phép tong hop, ban tong hop.

— Do nguyén nhin khéng mua dugc ban quyen sang ché, do d6 phai nghlen ciru
tim mdt phuong phap khac dé san xuét dugc chét da biét (hién nay, d01 Vi cac nudce
dang phat trién c6 thé mua lai nhung bing phat minh da hét ban quyén dé tiét kiém chi
phi nghién ctru va riat ngén thoi gian dua mot thudc dang dugc st dung vao san xuét).

Viéc dua mét thubc méi vao san xuit bit k¥ theo xu hudng nao, ciing gbm nhimg
budce sau:
— Nghién ctru tdng hop & qui md phong thi nghiém: R (Research).
- Nghién ciru trién khai & quy mé pilot: D (Development).
— Nghién ctru san xuét & quy mé cong nghiép: P (Production).
" Nghién ciru téng hop & qui md phong thi nghi¢m:
— DPiu tién cin tra ctru, thu thap tai li¢u cang diy du cang t6t vé horp chét cén

nghién ciu tdng ligp nhr: phut(mg phép tdng hop, phuong phap xac dmh cau tric, céc
héng sb hod 1y, phuong phép kiém nghiém, tac dung sinh hoc...

— Trén co so tai liéu tra ciru dugc, phan tich chon loc nhimg ndi dung phu hop vdi
didu kién phong thi nghiém, didu klen san xuit trong nudc. Sau d6 tién hanh thi nghiém
& qui m6 nhé dé khao sat nhimg yeu t5 anh hudng tdi hiéu sut tao thanh sén phim (tac
nhin phan {ing, xuc tac, dung moi, nhiét dd, ty 1& mol cc chit tham gia phéan {mg, nong
do, thoi gian phan ng...), khao st phuong phép xir 1y sau phan ung, phu'ong phap tinh
ché, kha nang thu hdi du pham, phuong phép x4c dinh céu tric, 46 on dinh cua qui
trinh...

— Sau khi c6 san pham tinh khiét, tién hanh thir hoat tinh sinh hoc (in vitro,
in vivo), thir tAc dung dugc i, doc tlnh trén dong vat thi nghiém, thu.' tién 1am sang
va ldm sang.
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—  Xay dyng quy trinh diéu ché hoat chét dat tiéu chuén duoc dyng (theo tiéu chusn
co s& hogc tiéu chuan Duogc dién). | )

Npi dung quy trinh phong thi nghiéni: i .
Trén co s& cdc két qua nghién clru, viét thanh quy trinh phong thi nghiém dé cac
nha chuyén mén dwa vao d6 thuc hién nghién ciru trién khai & qui md pilot. Mot qui

]

trinh phong thi nghiém tong hop hod dugce thudng gdm nhiing ndi dung sau:

1.

Tén d& tai: cAn ghi & tén dé tai, c4c budc phan img, cac chét trung gian m&i
hodc san phidm moi duge tao thanh. ,

Tén san phim: cin viét tén khoa hoc theo tai ligu va tén goi duoc sir. dung
trong nha may hogc xi nghiép. : o
Cic hang sb hoa hoc, vét 1y: cén néu cong thirc céu tao, cong thuc phin ti,
phén tir hrgng, mau sac, dang tinh thé, diém chay, dd sbi cla sz}\n pham. Riéng
d6 hoa tan cén néu k§ cac loai dung moi va luong chat c6 the hoa tan & cac
nhiét d6 khac nhau. Cac diéu can biét ve do bén vimg, diéu kién bao quan cua
san pham va cac s6 liéu lién quan vé tac dung sinh hoc. -
Yéu chu v& chét luong sin phim: cin dua ra cic yéu clu cia tai ligu tham
khio va két qua ban than dat duge vé céc chi tiéu chit lvong cua san pham
nhr mau sdc, mui vi, cic tinh chat vat 1y... Vi dp diém chay tai liéu ghi 14
130° C, nhung phan img ti€p- theo chi cin diém chay ¢ 125°C la dat yéu cau thi -
trong qui trinh cling ghi diém chay nay. ' : _

Lich sir tém tét ctia san phim: cc phwong phip sén xut, noi san xudt, ngudi
phat minh va thoi gian lAm ra san pham. _

Céc phuong trinh phan Gng didu ché, phan tir luong, ty 1§ mol thyc ding, diém .
s6i, diém chay va mét so tinh chét ctia cic chét tham gia phan ing...

7. Qui trinh tom tit: chi ghi qui trinh mt cach tém tit va cac didm cin cht y.

8. Liét ké tén nguyén li¢u, phu liéu can thiét cho qui trinh, ghi 18 yéu cAu vé& chét

10,
11
12.
13,

14,

luong va so luong. _ .
Qui trinh chi tiét: md ta chi tiét cach tién hanh, liét ké cac thiét bi, néu chi tiét
cac sb liéu dé cac nha chuyén mon biét cach thyuce hién thi nghiém.

An toan va bao h{ lao ddng: cén ghi 16 cac diém can chi v& an toan lao dong
trong qua trinh tién hanh thi nghiém. ' .

Mot sé kinh nghiém khi thwc hién thi nghiém: cn ghi lai nhimg kinh nghiém
c4 nhén trong qua trinh tien hanh thi nghiém ngodi nhimg md ta trong qui trinh
chi ti€t. ' D '

Chi tiéu nguyén liéu phu_ liéu: cin phé,i' tinh toan chi tiéu nguyén liéu, phu li¢u,
dung mdi cén thiét cho mét kg san phim. S

Céc ti liéu tham khao: cAn trich dAn céc tai ligu tham khao lién quan dén d& .
tai d3 thu thip duoc. - : o : o
Thoi gian, dia diém, ho-tén nhitng ngudi tham gia tién hanh dé tai nghién ciru
va chir ky (c6 ghi 5 ho (én) g viet qui frinh. : ‘ '
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' Nghién ciru trién khai & qui mé pilot:

Nhiém vy chinh cua giai ‘doan nay Ia gla:l quyét cac vin d& k¢ thuat khi thye hién
quy trinh & qui mé 1én va t6i wu ho4 cac didu kién thi nghiém. Dac biét lua y dén céc
van dé ‘nay sinh khi m¢ rong qui md thi nghlem nhu an toan trong san xuét, cht lugng
san phim, hi¢u qua kinh té... dé tranh nhitng sai pham khong thiy duoc & qui md phong
thi nghiém. Cén nghién ctru giai quyét cac van dé cu thé sau:

—  Vén dé dung méi: tim cach thay thé cac dung méi d& chay nd, ddc hai bang cac
dung mbi an toan hon, thay cic dung méi dét tién bing cac dung méi ré hon,

- Van d& phuong thirc nap lidu: t01 wu hoé céch thic nap liéu cho phd hop véi
timg thlct bi va toan bd day truyén san xudt. -

. Vén d& lién tuc hod qua trinh: nghlcn ctru thay cac cong doan san xuit gian doan
thanh mot qua trinh lién tuc.

— Vén @& phan l4p va tinh ché san pham nghjen ciru phu'orng phap phéan lap va tlnh
ché san phdm thich hop cho qui mé san xudt Ién,

- V& theo dai diém két thiic phén img.
— V& vén dé phuong phap thao téc, gia nhiét.
- Vén d& thiét bi: cac yéu ciu ve vét liéu 1am thiét bj va céc loai thiét bi cin sir dung.
—  Vén @ thu hdi, xir 1y dung méi va san p_hém phu. | '
~  Vén d& dinh mtc nguyén liéu vét tu, thoi gian cho mét qui trinh san xuét.
Xiy dyng qui trinh sin xuit & qui mé céng nghié¢p: '
Tu nhitng két qua nghién ciru trén, tong két viét thanh qui trinh ky thudt & qui mé
san xudt cong nghiép. Qui trinh ndy bao gdm cdc giai doan san xuft dirge mé ta rét cu

the’ Mbi giai doan c6 cac thao tac k§ thujt dé tao ra san phim trung gian }105_‘10 thanh’
pham Cu thé hoa dinh mirc vit tir nguyén liéu, ning luong, thoi gian san xuit, lya chon

- va bo tri thiét b, phuorng phap xi ly, thu h01 dung moi va san phim phu... V&i qui trinh

chi tlet niy ngudi cong nhin cé thé san xuft ra cic san phim theo diing yéu ciu.

4. NGUON NGUYEN LIEU CUA CONG NGHIEP HOA DUQC

- Codng nghiép hoa dugc san xuht ra tht ca cac loai nguyén liéu cho cong nghn;p bao
ché duge pham nhu: hoat chit, cac chit phu trg, cic ta duge va cac loaz dung méi... Vi
vay, ngudn nguyén liéu cua cong nghi¢p hoa duge rat rong réi, bao gdm khodng san,
thre vét, dong vit, hay san phém téng hop hoa hoc.

4.1. Nguén nguyen ligu tip bién va cac khoang san

4 1.1. Nguyén lnpu tir bién va céc nguon vé co i nh:én
— Ngudn nguyén liéu ty nhién chi yéu dé san xuit cac hod drge vo co gdbm:
~  Nude bién: c6 thé sin xult cac mudi v6 co nhur: NaBr, KBr, Nal, KT, NaCl, KCI.
— Rong bidn: 13 nguon san xudt iod déng ké va cling 13 nguon thirc an bb sung iod cho

- cothé, 1a nguyen liéu sén xuéit alginat, diing trong nhiéu linh virc cong nghiép.
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—  Nudc 6t (nude sau khi két tinh mudi an tir nuée blen) co the dleu ché ducc cac
mubi magie ding, trong nganh duge nhu MgS04.7H,0 dé 1am thubc tay, thuéc nhuin
trang. Ngodi r1a, cac mudi carbonat magie nhu MgCOg,, Mg(HCOs),,
3MgC03 Mg(OH),. 3H,0 dung lam thudc nhudn trang, chdng toan mau va lam t4 duoe.

- Tirquing pyrolusn 6 thé didu ché KMnO, dimg lam thudc sét trung

— Tir quing barytin (co chira khodng 90-98% BaSO4) c6 thé tinh ché dugc BaSO,
dugc dung ding lam chét can quang chup da day, éng tiéu hoa.

— T quing dolomi (chira carbonat kép ciia magie va calcl) duogce su dung dé san
_xuat mudi magie 1am ta duoc.

" Tir thach cao (CaS042H>O) khi nung & 120-130°C, mét nudc tao thanh
CaSO4 1/2H,0 dung lam bét bo. :

- 0 Viét Nam, quiing barytm c6 & Tuyén Quang va Bic Giang (ham llrong BaSQ,
khoang 98%), quiing pyrolusit & Cao Bing (him luomg MnO, trén 43%), quéng dolomi
& Thanh Hoa, Vinh Phic. Ching ta da khai thac dé s&n xuét cac hod chat vd co phuc vu
choy t€ va cac nganh khéc.

4.1.2. Cac acid va kiém vé co

Céc acid va klem vl co (I-12804 , HNO;, HCl, NaOH, KOH, NI—L;OH Jla nguyen _
liéu khong thé thiéu dugc ciia cong nghiép hod dugc.

_ Acid sulfuric san xudt tir quing pyrit (FeSz) Acid clorosulfuric diéu ché tir Cl, va
acid sulfuric, duoc sir dung trong san xuat cac sulfamid. Acid sulfuric, oleum va acid
clorosulfuric duoc san xuét & Cong ty hoa chét Lam Thao tir quang pyrit (FeS»).

Acid hydroclonc dwoc san xuit bang phan img cta khi Cl; voi Hy {Cl thu dugc khi
dién phan mubi an) Natri hydroxyd 1a du phém khi dién phin mudi an NaCl. O nudc ta
acid hydrocloric va NaOH duoc sén xuat tai nha may hod chét Viét Tri.

Amoni hydroxyd, acid nitric duoc san xuét tai Cong ty hoa chét, phn dam Bic Giang.

4.1.3. Than da va daumé

Céc hop chét thu duoec tir than da va dAu moé 13 ngudn nguyen hcu quan trong nhét
cia cdng nghmp hoa chét néi chung va cong nghle,p hoa dugce néi riéng. Hau hét hoa
chét co ban cia cong nghiép tong hop hod hoc va con nghlep héa duoc 14 san phdm
ctia hai nganh c¢dng nghiép chung cét than da va chung cét dau mo.

* Nguyén liéu tir than da:

Xuat phat tir nhu céu cén c6 than coc de luyén kim, cong nghlgp chung cét than da
da bat dau tir thé ky XVI (1584) San pham chinh lic d6 1a than coc aé luyn;n kim. Té&i
cubi thé ky XVIIL, nén cdng nghiép nay da san xuat dugc khi thip sang, sir dung ring
rdi cho téi thé ky thi XIX. Sau do, nhe sy phat trién ctia cong nghiép dién luc, cac khi
thu duoc khi chung cat than da d3 duoc chuyen sang dung lam nhién hc;u cho cic nganh
cong nghi¢p va dun néu trong gia dinh. Bong thot san pham cia chung cét than @4 doc
xtr ly d2 tao ra nhitng nguyén lidu hod chét cho cac nganh cong nghiép hoahoc.

Khi chung c4t khan than d4 trong néi kio ta dvec, 3 phén:
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~  Phénkhi. |
~ Phén 16ng gém nhira gudr‘éng va nuréc amoniac.
~ . Phén can rin 12 than cbc luyén kim.-

Tir 1 t4n than, khi chung khan trong ndi kin cé thé thu duge: 230 - 250m khi kho
ngung tu; 65-70 kg nudéc amoniac (xir 1y lay dugc 12 kg amoni sulfat ding lam phén
bén); 60-65 kg nhu’a gudrdng; 600-700 kg than céc ding huyén kim (theo Dupont).

Tir 1 tin than (theo Jukelson) c6 thé thu duoe:

- Benzen: -~ 35keg "~ Naphtalen: . 2,00kg
Toluen: 1,5 - . Quinolin: 0,01 -
Xilen: 0,7 - Ahtracen: . 0,15 -
Phenol: 0,07 - . Carbazol: 0,02 -

. Cresol: 01 - Pyridin: - 0,02 -

" Phén khi khé ngung ty, tinh theo thé tich c6 khoang trén 50% Ha; 20 32% CHy;
5-8% CO, O 5-2,2% ethan

So db 1.1. Tém tit cac san phém chwng cét tir than da va kha néng str dung
cua chiing trong cong nghiép hoa dweee

i

THAN Df\
B — | 1
Khi khé Nhua Nude Coie
ngung ty . - | Gudrong |. amoniac -
(H, CH,, €O, CH, CiHy, C03, Ny...)
I T I 'I |
CHCl, CICH LA CICH,CH,0H  €Clz =CCly
Cai,
HOCH,CH,N(CHs), 1.
| B 1 [ . |
Déu nhe Diu trung Diu ning Déu
" Naphta" | - Bo-re binh phenolic . Creczot - | Antracenic
T T | 1 [_l—_l - |
Bazo pyridin Beriircn Tochn Xyllen Anilin Phenlol Crezol Naphn'lilm Creozot  Fluoren
Y- ﬁ— picolin Cloro; Niro-  Niro . Aceta- Af’id i . -A-“hydfh
picolin Quinolin  benzen toluen xilen : mlht salicylic "~ phtalic
Rimifon Vitamin PP DDS  Anestesin  Xylocain ¢ Sulfamid  Aspirin Cresyla Dietyl:  Thudc ho Pavatrin
Coramin . tri ki Novocain . . d§n xuft  sittming  Phialat  creozot - wjho
vadin 7 ' salicylat Phenol

xudt Phtalein
: Phtalazol
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— 'Nguyén ligu fur diu mé:

Tir ddu mé qua XUt ly, nho cong nghe hoa diu dd cung c¢hp cho cong nghigp ho
chét (trong d6 ¢6 cong nghiép hoa dugc) rit nhleu loai nguyen li¢u co ban.

Diu mo thd chia nhleu loai hydrocarbon nhur:. para:ﬁn cycloparafin va cac
hydrocarbon thom. Dau ciia mbi mé c6 thanh phan hoé hoc khac nhau.

Tai nguyén diu mé Viét Nam rit phong phi. Trir lugng chua dugc danh gia diy
du, song theo udGe tinh cia mét s6 chuyén gia, c6 thé t&i hang ty thn. :

_ Pé sir dung dau mé vao cac nganh cong nghiép khac nhau, ngudi ta phai ché bién
bing cach chung cat trong cac nha may loc dau.

Sau day la s0 dd tom tit mot sb san pham chinh tir qua t:nnh chung cAt ddu mo va
mot sb qua trinh tdng hop huu co tr san pham cua cong nghé hod dau:

Nhimg sdn pham chlnh cia qua trinh chlrng cit diu mé

— methan

L — ¢&than S .
Lam dung moi

" |— batan - dé t6ng hop hod hoc
—— pentan '
e hexan v
— cyclopenmn ' Lam duxig moi -
loparafi Iam én lit¢u dé tdng h
cyclopatatin, cyclohexan } hod Eﬁl:y n licu de tong op
—— ethylen o 2
- Lam nguyén li¢u dé tong hop
.+ - F—— butylen ' - .
N — isopropan | Lam nguyén liéu d¢ téng hop
DAU ; hoa h
. — isobutan 04 noc
THO : _ .
| isoparafin . isohexan
isoolefin "
N isobuten
. 'l— isopenten
cécl‘ 1 [ acetylen ' } Lam nguyén ligu dé téng hop
acetylen L alkylacetylen ) hod hoc
— benzenn Y |
] - , Lam dung méi va nguyén
aromatic a‘}(ylbeﬂzef?- " lieu dé tdng hop hoa hoc
— naftalen - T :
—— Methyl t - Buthylether (MTBE)y Chit lam tang
— | " chi s6 octan
- ether - Ethyl t -Buthyl ether (ETBE) trong xang ddu

. t-Amyl methyl ether (T. 'AME) ) - vi lam dung méi
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Tong hop cde nguyén li¢u hiru co tir khi metan

—=CH5Cl

Lam durig moi va nguyén

chiohoi =CH>Ch |  liéu tdng hop hod hoc -
.. CCly
nitro hoé

METHAN

:oxy' hod

CH4 NH;t+ O,

CH;NQ, — lam dung moi

HCN — lhm nguyén ligu tdng hop

—-CH30H
. 1am nguyén li¢u dé
CH0 téng hop hitu co
—=HCOOH S
O + H2 : o
- CH=CH. | !amnguyénliéu dé
: ‘ téng hgphituco -
L—c+2H, )

Tong ho’p cic nguyén lll;ll lum co tir khi ethylen

L+ CH;CH,CHO )

™ CH3CH20H
CH,—CH, - ' Chat trung gian cho .
\0/ , hoé drge, hod hoc

ClCHz-CHon — Hod chét trung gian

™ ClCHzCHzCl — Dung moi va hoa chﬁt

trung gian . ‘
‘Ethylen CHC1=CH2 " ‘_ lealilyi;l liéu cho cao
CH,=CHj - p
— CeHsCaHs

. CH,CH;COOH § Hod chat
, . trung gian

~ CH;CH;NH, J.-




Téng hop cac nguyén ligu hiru co tir benzen
Hydroxyl hod / | .

paracetarnol
0/ HSOF T

cloro hoa C NaOH
@—01 — OH
: _ _ P,teao
: 3 NaOH
sulfo hoa . SO<H ..a i OH |
- 300 C ‘

Bepzen | mio hod No, FeHCl NH, o sulfamid,
- - : " Mebendazol
CH;—CH,3 ) : . ‘
~ : : -
@CH; CH,OH — @*CH;CH;I—- Praziquantel

" Trong ngudn nguyén liéu diu mo, ngoai cac san phém tir cong nghiép hod diu
nhur da ké trén, cin phai ké t6i thanh phin thir hai 12 khi ddng hanh. Thanh phan cla khi
dbng hanh va khi thién nhién cht yéu 13 methan va déng ding, day ciing 12 ngudn
nguyén liéu quy. Ngoai viée sir dung lam chit dbt, con 12 nguyén liéu cho cic nha may
phén dam, san xuét methanol, ethylen... : |

o

4.2. Cac nguyén ligu déhg,vét va thyre vat

4.2.1. Nguyén ligu dong vat | | |

Mot s6 phii tang, dich co thé hay dich dao thai cia dong vit c6 thé dugc sir dyng
dé san xuat ra thuoc. ' _ '

Vi dy: t fuyén tuy san xuﬁ? duoc insulin, tir tuyén thuong thén chiét dwoc
adrenalin, tir fuyén giép lon san xuét dugc thyroxin. Nuéc tiéu ngwa giong 13 nguyén
liéu san x’uﬁt foliculin. Céc acid mét 13 nguyén liéu san xuat mdt s6 thude steroid. Téc
va mdt sb phu phdm nhu simg, 16ng, méng 1a nguén nguyén liéu san xuat L-cystin,
L-cystein va N-acetyl—L—cystcin. Tir phdi bo c6 the san xuat heparin, tir da day bo, lon
c6 thé san xuat dugce pancreatin, pepsin... '

4.2.2. Nguyén liéu thyre vit ‘ _

N Didu ki¢n khi hju nhiét déi tao cho nuoc ta mot ngu(’in duge liéu phong phu.
Nhicu hoat chat ding lam thudc da duge san xuit & qui md cdng nghigp dya trén nguodn
. nguyén liéu ndy nhu codein, vincamin, strychnin, rutin, berberin, rotundin, cac din chét
arternisinin... D , : - :
_ Nganh cong nghiép hoa dugc nuéc ta hign nay chua phat trién. Sy hiéu biét vé
- ngudn nguyén liéu cua nganh nay giip chiing ta dinh huéng nghién cifu va san xuat. Tir -
do, cb t}lé tw tao ra mot s6 nguyén lidu cho nganh céng nghi§p Duogc dan di vao qui dao
phat trién. :
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5. MOT SO QUI PO'C VA KY HIEU DUNG TRONG KV THUAT- HOA DUQC

K§ thut hoa dugc 12 nganh san xuét ra céc hoa duge c6 cong thirc va thanh phén xac -
dinh choat chit, t4 duoc, cac nguyén liéu phu trg...) tir cic ngudn nguyén liéu khac nhau.
Sén phém ciia k¥ thudt hod duoc Ia nguyén hcu ctia cong nghé bao ché duoc phim.

Trong k¥ thufit hoa duor, aé tong hcrp duoc mot hop chét 6 chu tric va thanh
phin xéc dinh, cin phai thuc hién_ rat nhiéu phan tmg hoa hoc, nhleu qua trinh hoa ly
phirc tap, lién hoan chit chg. De h1eu dugc mdt cich hé thong cac qua trinh cla san xuét
hoa duoc, ngudi ta dwa ra mot sé qui woc hogc ky hiéu dé biéu thi cho cic qua trinh nay.

5.1. So dﬁ phan g )

Dé biéu thi cac phan u'ng hoa hoc lién hoan tao thanh san pham tr nguyén li¢u va
phu liéu, ngudi ta st dung so db phan u'ng

Vidu d& san ‘xuét ra paracetamol 3 tir nguyen lle;u dau phenol (1), ngudi ta dua
- trén so do phan u'ng sau:

NHCOCH;

Trén so dd phan Ymg ndy, c6 ghi hdu hét cic nguyén liéu, phu lidu tham gia cic
phan ing. Céc acid, base... ding trong cic phan ing trén-duqoco_i 14 phy liéu. -
Tir nguyén liéu di dén thianh phim phax trai qua nhidu qua trinh bién ‘dbi, nhidu
phan imng hoé hoc. Két qua'la hinh théanh nhiéu san pham trung gian (céc hop chét 3, 4),
phé liéu (2). Tuy nhién, cdn nhé rang eting moét:hop chét, co-khi 1 san phim trung gian
- hay phe li¢u cua qua trinh san xuét nay lai.1a thanh phdm hay nguyén ligu ban dhu'cho
mot qui trinh san xuit khac. Vi du: hop chit2va31a nhu'ng hoat chit trong thubc kich
thich ting trudng thuc vat, hop. chét-2 con la hguyén ligu dau trong tdng horp cac hoa
duge chita bénh dudng rudt thude din xuét 8-hydroxyquinolin,. o

Trong thyc té, tong hop hod dugc it khi Xudt phét tir cdc nguyen liéu ban déu don
gian nhu trén (phenol, benzen, toluen; naphtalen...). Vi nhur viy, qua trmh tdng hop s&
qua dai, qué phire tap d6i voi mot phén Xudng san xult va. khong kinh té. Do d6, hién
nay di hinh thanh nganh sén xut san phim trung’ gian curig cap nguyén liéu ¢ho nhiéu
nganh céng nghiép héa hoc trong do ¢6 cong’ nghiép hoa dugc. Ky thuat hod dugce sir
dyng nhiing san pham trung glan d6 1am nguyén ligu, dong thoi tyr san xuét 14y mét
phén nhimg san pham trung gian dic chung dung riéng cho cdng nghiép hoa dugc. Né6i
cach khac, nguyén li€u cta k§ thuat hoa dugc thuong 13 san pham trung gian., H0'n nita,
doi khl ban than san pham trung gian dem t1nh che theo ticu chuan clia duorc pham lai
tr&s thanh mét san phim hoa duoc, : L
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. Vi du: trong tong hop céc sulfamid, san pham trung. glan ‘acetanilid chi cén tinh
ché lai dat tiéu chuan dugc dung la tré thanh hoat chét cta thuoc ha nhlct antifebrin.

5.2. Qui trinh ky.thuat

Qué trinh k¥ thuat d& san xudt ra mot sin phdm ciia k¥ thuat hod duge thuomg bao
gom nhiéu phan (mg hoa hoc. M01 phan g dugc thyue hién, coi nhu mdt giai doan san
xuat v tit ca cac. g1a1 doan san xuét d6 dugce ghi trong mét qui trinh san xuét. Trong
mdi giai doan san xuét, lai c6 nhidu thao tac k¥ thuét ly hoa hoc A& tao ra mot san phim
trung gian hodc thanh pham. Qui trinh nay goi 1 qui trinh k¥ thuét. :

D& trinh bay tém tét toan- bo qua trinh k¥ thuét tao ra mot thanh phim, ¢ thé ding
hai cach thé hién:

- Sodd nguyen ly cua qu1 trmh
C6 thé bleu th1 so db nguyén li nay nhu sau: |
Hinh chu nhat to dé bidu th1 cac giai doan, dong tic san xudt.

Nguyén phu liéu tham gia vao qué trinh duqc ghi trong nhiing hinh chu nhit nhé
hon, dit & phia bén phai ho#ic bén trai. Du phim va céch xu 1y du pham chét phe thai
duoc ghi & hinh chit nhat dat bén tréi hoac bén phal :

Vi du: qua trmh k¥ thuit cia g1a1 doan khir hod p—mtrophenol thanh p-aminophenol
trong tng hop paracetamol dugc thé hién nhu sau:

— So db phan tng:
OH

© . +NajS + H,0 ———"' © +NayS;03 + NaOH
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— So db qui trinh k§ thuét:

So d6 1.2. Qui trinh san xuét p-aminophenol tir p-nitrophenol.

Nude
Na2$
l g p-nitro-
+ : phenol
Phan ing khir hod
l * _ Dung dich
H>S04
Hén hop phan ting

chifa p - aminophenol

l . y . | Nudc

Dic’h 190,4.' m O e Loc, rita tila
rtra thai bo :
p-aminophenol
Dur phim va Dong tic Iy, Nguyén phy liéu
xir Iy du phdm héa hoc va san pham .

So dd qui trinh cho ta biét thit tw va mbi lién quan giita céc giai doan, cac déng tic
k¥ thuat trong qui trinh san xuat So d6 qui trinh cing v01 chi tiéu nguyen phu lidu va
hiéu suét m3i giai doan san xuvét gitp ta xiy dung dugc vén dé can bing vat lidgu.

Ciing ¢6 tac gia biéu thi so do qui trinh theo cach khdc. Dung hmh chir nhat dé
bidu didn nhung ddng tac Iy hoé hoc, vong tron dé bidu dién nguyen lidu va san pham
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So d 1.3. Qui trinh san xuét p-aminophenol tir p-nitrophenol

Khir hod

Trung hoa, két tha

Ldc, rita tha

Trong so d6 nay, nguyén liéu va phu liéu dugc ghi trong nhiing vong tron & trén
va & bén trai, du phim dugce ghi ¢ céc vong trdn bén phai. Mdi hinh chit nht twong
trung cho mét cdng doan san xuat. - '

—  So dd thiét bj k¥ thuit:

So @6 nay thé hién cach sép x&p thiét bi nhu trong thuc té cia diy truyér} san xuét.
Buodng di cia nguyén li¢u, phu li¢u, néng lugng, céc thiet bi dong do va kiém soat...
duoc bidu didn theo nhimg ky hiéu théng nhat. : o '

Vi du: So d6 thiét bi k¥ thut trong san xuét nitro-benzen dugc biéu dién nhu saw:

—  So db phéan img:

o ‘ - NO;
©_+HN03 —_— @ + HyO
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~  So db thiét bi:

So a4 1.4. Thiét bj didu ché nitro-benzen theo phwong phép lién tyc

Nitrobenzen

Mt s6 ki hiéu hay diing trong céc tai liéu ki thuat hoa duge:

Duing nguyén liéu
Bung nude

Butmg hot néng
DLﬁng_ané‘c tha
Pudng nudc ngung
Pudng chén khéng
Puimg nude {3milanh
Duimg acid |
bumgkém
Buing khi nén

36

..........

Dién dét ndng
Mat quan sat

Ngan lia

“Tha .

YVan
Quat

1,2: Binh dong
3: Cot nitro hoa
4: Sinh han

5,7: Binh tach
6: Bo phan cat:
8: Cot cét

9: Bom

10: Binh hod hoi
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Chiwrong 2
NITRO HOA

MUC TIEU HOQC TAP

1. Khdi niém va co ché phan ung mtro hoa '
Cdc tde nhdn cua qua trinh nitro hod.

Cdc yéu té anh hudmg dén phén img nitro hod.

Ao o)

Cdic vi du vng dung ciia phan ing nitro hod.

1. DAl CUONG

Nitro hoa la qué trinh hod hoc nhim thay thé mét hodc nhiéu nguyen tu hydro cia
hop chét hitu co bing mdt hay nhidu nhém nitro (-NQ,).

So @b phan g nhu' sau: _
R—H + HN03 — R—NOz + Hzo

Nitro hoa ]2 phan {mg tao lién két C-NO.. Cic ester cua acid nitric véi alcol (hop
chét chira lién két O-NOz) khong dugc xét dén trong chwong nay.

Cac hop chat nitro thuong 1a chat long hay tinh thé mau vang hodic ndu, mui héc
dic biét. Dan chét nitro duoc sur dung 1am dung mdi, thude thir, thude nd. N6 con 1a
trung gian quan trong trong nhiéu qua trinh tdng hop thudc va cac chit hiru co. Trong
thie té ciing c6 mot sb loai thuéc chira nhém -NO3 nhu cloramphenicol, furacin,

“nitrofurantoin...
2. GO CHE PHAN UNG -
Phan (rng nitro hoa c6 the x4y ra theo 2 kiéu co ché: the ai dién tir (Sg) va thé gbe
tur do (Sg), phu thugc ban chét cac chat duoe nitro hoa va diéu kién phan ting,
2.1. Thé ai dién tir (Electrophilic Substltutlon)

Khi nitro hod nhimng hop chét thom bang hén hop sulfo-mtnc thuong xay ra theo
co ché thé 4i dién tir (Sg). Phan tmg thure hién & pha 1ong va nhiét d§ khong cao. Cation
nitroni NO,™ 14 t4c nhén 4i dién tir, duoc tao thanh theo phan img sau:

HNO; + 2stQ4 - N02+ + 2HSO4- + H30+

Sau d9, cation nitroni NO,™ tin cong vao nhin thom theo co ché thé 4 dién tir.
. Phan {mg xay ra qua hai giai doan, trong d6 giai doan tao phirc & 13 giai doan chém,
quyet dinh tc d6 phan ving;
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H NO, NO,
@ + NOZ ‘ —_— @

H>50; 1a xic tac tao ion nitroni va tao ra méi trudng acid dit manh dé ngin can sy
phan ly ciia HNO; thanh H va N03 Khi ndng 39 H,SO4 giam thi tbc d6 phan vmg
nitro hoa cling giam theo.

Vi du:

~ Khi nitro hoa benzen & 250C néu nong d$ acid sulfuric nho hon 80% thi phan
g xay ra khong dang ké. Neu ndéng d6 acid sulfurlc khoang 80-90% thi téc d6 phan
g 6 thé ting lén hang nghin l4n. :

Nhom thé d4 c6 sin trén nhan anh huéng dang ké dén phan umg nitro hoa theo
quy tic thé chung trén nhén thom:

— Nhém thé loai 1 1am ting qua trinh nitro hoa va dinh hucmg nhém -NO; vao vi
tri ortho va para.

—  Nhém thé loai 2 1am giam qud trinh nitro hod va dinh huéng nhém -NO; vao vi
tri meta.
2.2. Thé gbc iy do (Radical Substitution)

Khi nitro hoa céc hop chét hydrocarbon no mach thing, ngudi ta thuong dung tic
nhan 1a acid nitric lodng (30%-40%). Phan img thyc hién & thé khi, nh1et dé cao
(300- SOOOC) va xay ra theo co ché thé gbc tw do:

HO_NOZ e OI‘i + Ndz

Hunmmn (1] m 1nn

+ Ndz e R + HNO,
+HN03——+RN02+OI—f
+OH —» R + H0

+ HNO; ——» ROH + NO,

'FU.§ FU.E

R + NO, —» RNO,
R+ OH —» ROH
OH + NO, —> HO—NO,
R + R —— R—R

Ngoai san pham chinh, ¢con thu duge mot hdn hop céac san phAm phu gdm alcol,
hydrocarbon va vai san phim oxy hod tir hydrocarbon
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3. TAC NHAN NITRO HOA

3.1. Acid nitric (HNO;) .

Dang tinh Kkhiét 1:51 chat léng trong, mii ‘hic manh, t,= -41,6°C, = 83,5°C,

d =1,502. Pun s6i hay d€ 14u ngoai 4nh sang bi phén huy:
- 4HNO; - 4NO; +2H0 + 0, | |
~ Trong cong nghiép thudng gap cic loai ndng d6 65-68% (d =1,42), 95% (d=149,
~ boc khéi). Loai nong do cao 6 thé dung trong binh thuy tinh, sanh hodc nhdm. Loai ndng
5 thip c6 thé dung trong binh thuy tinh, sanh hogc thép khong gi. Tranh 4nh sang.

Acid nitric 13 tic nhan nitro hoa yéu vi bi pha loang boi nudc tao thanh trong phan
mg. Mt khae, do cé tinh oxy hod manh, nén tao nhiéu tap chét 13 san phdm oxy hod
céc hydrocarbon tham gia phan tmg. Lwong acid nitric dung cho phan ng nitro hoa
khodang 1,5-2 14n so véi li thuyét.

3.2. H8n hep sulfo-nitric (H,S0.+ HNO; + H,0)

. D4 khic phuc nhitng nhuge diém cia acid nitric, trong cong nghiép ngudi ta ding
hén hop cla acid nitric va sulfuric (h8n hop sulfo-nitric). Cation nitroni NO,™ duge tao
thanh theo so d0 saw: '

_ o o ®
HNO; + 2 HgSQ4 — NO, + 2HSO,; + H3O

Ty 1& hdn hop H;SO, : HNO; : H,O phu thufe ban chét ctia cac hop chét duogc
nitro hoa: - ' '

—  Véi cac hop chét thom c6 kha ning phan tmg cao (phenol, phenol-ether) chi can
ding dung dich HNO; 40%. .

—  Céc hop chét thom c6 kha ning phan img trung binh (phin 16n c6 nhém thé loai
1, trir d4n chét halogen) thi d¢ nitro hod 1 mol, can 1,5 mol HNO; 68% va 2,2 mol
H,S04 98%. : '

_ — Céc hop chét thom c6 kha ning phan tng thip (céc chét c6 nhom thé loai 2) thi
d8 nitro hoa 1 mol, cin 2,3 mol HNO; 95-100% (d =1,49-1,5) va 2,6 mol H2S04 98%.

Trong cbng nghiép, ngudi ta thudng pha sin hén hop sulfo-nitric ¢6 ham luong
nhur sau: " : ‘

—  HNO; : 88% ( logi 60-65 %, d=1,4) |
~  H,S0; : 9.5% (loai monohydrat hay oleum 20 %)
~ H0:2,5% °

Ti 1§ trén c6 thé pha loang thém tuy ¥. Mt khéc, né c6 thé dung dugc trong binh
 thép thuong, de vén chuyén.

U diém ciia loai tic,nhan-nay-la:
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— Tac dung nitro hod manh hon HNO3.
— Giam tac dung oxy hoa ctiia HNO; vi khéng can diing & ndng dd cao. -
—  Tréanh tao thanh dan chét polynitro.
3.3. Mudl nitrat va acid sulfuric |

Pay 1a tic nhin duge si dung khi cin mtro hoé trong mdi trudmg khan nudc,
thudng duoc sir dung dé diéu ché céc din chat polymtro Acid nitric duoc tao thanh tir
muoi nitrat va acid sulfuric dic. .

2NaN03 + H;S804 = 2HN03 + Na2804

3.4. Acylmtrat (AcONO;)

L4 tic nhan nitro hod manh, ding dé nitro ho4 cac chit d& bi phin huy béi nuée
hodic acid v0 co. Ta¢ nhin nay khong chira acid v6 co, san phdm phu ciia phan vmg 14
acid acetic.

(CH;CO»0 + HNO; ——» CH;COONO; + CH;COOH

: NO, ,
@ + CH;COONO, —— @ + CH;COOH

Khi diing téc nhan nay nitro hod cdc amin thom, ddng thdi véi qué trinh nitro hoa
nhém amin ciing dugce bao ve.
NH, NHCOCH;

NO,
'AcyO/HNO;
_b

4. CACYEUTO ANH HUONG PEN PHAN (PNG

4.1. Anh hwéng caa nhiégt dé

Nitro hod 1a qua trinh toa nhiét manh. Luong nhiét nay bao gdm nhlet phan g
va nhiét pha lodng acid sulfuric b&i nude tao thanh trong phan img.

Téc d6 va hiéu sudt phan tng phu thude nhidu vao nhiét d. Nhiét d6 t6i wu cia
phén tmg phu thudc vao ban chét céc chét duge nitro héa (thudng thay dbi trong khoang

" tir -10°C dén 500°C). Vi céc hydrocarbon no mach thing, thuong tién hanh &

170-500°C (phan tmg theo co ché goc ty do). Con khi nitro hoa cac hydrocarbon thom, .
thé long thi tién hanh & nhiét 46 thap hon (-10 dén 17000) Nhiét db cao sinh ra nhidu
tap chit do phén tmg oxy ho4, vi viy bd phén trao ddi nhiét ctia thiét bi nitro hoa phai
hiéu qua dé tranh hién twong qué nhiét.
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4.2, Tac dyng ctia khudy trén
Phan img nitro héa thuong 1a di pha pha hiru co (cac chit can nitro hod) va pha
acid (tac nhén nitro hod). V1 véy, cin phai khudy tron manh dé tang tiép. xtic va tranh
qua nhiét cuc bg.

4.3. Dung lwong khtr nwéc ,

Trong qua trinh nitro hod, nuéc duoc tao ra lam glam ndng do acid sulfuric. Phén
ing s€ dat toi cin bang khi ndng d6 acid giam t6i mot gidi han nhit dinh. M&i co chit
khac nhau, gia tri gioi han d6 cling khac nhau. Dai lugng diic trung cho gié trj gidi han
. db cua mdi chat dugc goi 1a dung lugng khir nudc cua chit d6. Dung lugng khir nude
(D.L.K.N.) dugc tmh theo cong thirc sau:

% H,S804 dua véo phan img

DLKN = -
% H,0 ban dau + % H,0 do phan (mg-sinh ra -

Biét duoc D.L.K.N. cia mdi chét, cé the tinh duorc luong acid sulfuric cin dung
dé pha hdn hop sulfo-nitric khi nitro héa chit d6. Vi du: D.LX.N ciia mot sb hop chét
hirt co nhu sau: nitrobenzen: 7,4; clorobenzen: 4,4; benzen: 3,5; toluen: 2,4;
naphthalen: 2,0. .

5. CACH TIEN HANH PHAN NG | |
Nitro hoa cac hop chét thom dugc tién hanh & pha long theo nguyén téc sau:

Chét cin nitro hoa duge 1am lanh xubng dudi 10°C. Vira khudy, vira nho giot tac
nhan nitro héa vao vdi tbc dd sao cho nhiét 9 phan img khéng vugt qua 10°C. Céc hop
chét c¢6 kba nang phan tmg cao thi khudy thém 30 phit & nhiét do phong, cac chét kha
ning phan tng trung binh thi khuay thém 2-3 gio, céc chét kha nang phan tng kem thi
3-5 gi¢r. Trudomg hop cin thiét c6 thé lam néng dé phan vmg két thuc.

Pb hén horp phan umg vao nudc da, khudy k¥. Néu san pham 13 chat tin thi loc ket
ta, rira lai v6i nude, sau dé két tinh lai trong dung méi thich hop. Néu san pham & thé
16ng thi chiét hdn hop phén tmg véi ether hodc dicloromethan, rira dich chiét, lam. khan
va cét loai dung méi. San phim durge tinh ché bang cach cit phén doan.

- Vi cac hop chét mach thing thi qué trinh nitro héa thudng tién hanh & pha hoi,
nhiét d6 cao, trong thiét bi lién tuc. Sau d6, hon hgp phan img dugc ngung tu, phan lop
varua lai bang nudc. Trung hoa bang dung dich natri: bicarbonat, lam khan va cudi cung
14 ¢4t phén doan.

6. NITROZO HOA

Nitrozo héa la qua trinh dua nhém -NO vao hop chét hitu co. P4y la phan g
giita hop chit thom cé chira nhém thé hoat héa nhan manh (-OH, -NR) véi-acid nitro.
Nitrozo hoé ciing 14 phan mg thé 4i dién tir, tAc nhén 4i dién tir 12 ion nitrozoni NO'"
Phan tmg tién hanh & nhiét d6 thip (<10°C).dé tranh phan. iy acid HNO,.
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2NaNO, +H80s —  HNO; +NaySOs
HNO, +Hz80; —»  NO"+H0+HSO,

x—@}l + NO" + HSOy ——» x—@-No + H,S04
| X=O0H, NR,

San phém nitrozo hoé thuémg 12 déng phan para.

7. THIET BI PHAN U’NG VA AN TOAN LAO DONG

Cac th1et bi ding cho phan {mg nitro hod cin dam bao céc yéu cu vé khuay trén
va trao-dbi nhiét. Pay 13 phan {mg toa nhiét manh, nén ngoai vo lam lanh, can thlet cd
bd phan trao dbi nhiét bén trong noi phén umg nhu 6 bng xoin hodc 0 ong hinh try dé dam
bao hiéu qua lam lanh. Canh khuay thudmg 1a dang tubc bin véi tbe do 300-400
vong/phut Vit lidu ché tao thiét bi c6 thé ding thép khong gl thep trang men chiu acid,

thuy tinh...

* Phan tng nitro ho4 dé géy tai nan néu 1am lanh khéng t6t. Khi hdn hop nitro hod
bi qua nhiét, cé thé phun ra ngodi gay bong acid. Trudmg hop dot ngdt mat dién, may
khudy khéng lam viéc, phai lap tirc ngimg ‘phan tmg va lam lanh cuc bd bang nude da.
Cic polynitro 1 nhimg chat dé gay nd, nén khi cat tinh che san pham phai hét strc chii y
de phong chay no. Khi xi i hén hop sau phan img, c6 tiép xiic véi acid dic va kidm,
cin mang dung cu béo hd lao dong day du.

8. MOT s6 viby

8.1. San xuét nitro-benzen bing phwong phap lién tyc
. Nitrobenzen dugc sit dung 1am dung méi va chit trung gian trong nhiéu phan img
"tdng hop hod hoc. N6 duge didu ché bang céch nitro hod benzen theo phuong phap gian
doan ¢ pha long hodc phuong phép lién tuc & pha hai.,

Phuong phap lién tuc duge tién hanh theo so dbd 1.5.

Acid nitric 61% tir binh dong 1 dugce hod hoi trong thlet bi s 10 rdi dua vao thap
nitro hoa 3. Tai ddy, phan {mg v6i benzen (duorc dua xubng tir binh dong 2). Hén hop
sau khi phan {mg két thuc, duge dua lién tuc xudng binh 6, tach lay 1 phan benzen dua
lai phan {mg. Sau d6, hdn ho‘g phan img tiép tuc duge din vao et cit 8. Cét 14y hdn hop
acid va benzen con la1 (118°C) dwa lai phan tng va thu san pham mtrobenzen khéng
bay hoi (diém s6i 210 °C). :
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So db 1.5. thiét bj didu ché nitrobenzen
theo phirong phap lién tuc
1,2: Binh dong
3: Cot nitro hoé
- 4: Sinh han
5,7: Binh tach
6: Bo phan cét
8: Cot cat
9: Bom
10: Binh hoa hoi

= Nitrobenzen

8.2. T6ng hop thubc ha nhiét, giam dau paracetamol
Paracetamol la thudc ha nhiét giam dau, dugc tdng hop tir phenol. Qua trinh dleu
ché gdm nhitng giai doan san:
— Nitro hod phenol bang hdn hop sulfo-nitric, thu duge hdn hop hai dbng phin
-nltrophenol va p-nitrophenol. Tach riéng hai ddng phan nay bing phuong phép cat
kéo hoi nudec.
_ Khir hoa p-nitrophenol biing tic nphin Fe/HCl hojc Na;8/NaOH thu duoc
p-aminophenol. o _
- Acyl hoa p-aminophenol bing anhydrid acetic thu dugc paracetamol.

So dd phan ung nhu sau:
OH
}H\IO3/I{2804 ©/ @
OH
Na,S/H;O Ac;O/AcOH_
NH, NHCOCH;
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8.3. T6ng hep thubc chira Ij metronidazol

Metronidazol 1a thuoc chita 1 duge ding kha phd bién hién nay. Phwong phap
tbng hop nhu sau:

Nitro héa 2-methylimidazol voi hén horp sulfonitric thu duge 2- methyl S-nitro-
imidazol. Sau d6 alkyl héa din chét nitro thu duoc véi ethy]enoxyd thu duge metronidazol.

[} /\\% — I I i,

3
: - CH,CH;0H
CAU HOI LUQNG GIA
1. Thé nao 1a qua trinh nitro hoa? Co ché phan u'ng nitro hod gdm méy loai, diéu

kién va n01 dung cuia mm loai co ché 13 gi? -

2. Co “bao nhiéu loai tac nhén cla qua trinh nitro ho4? Ke tén va trinh bay ndi
dung ciia mdi loai 67 '

3. C6 nhitng yéu td nao anh huorng dén phén vmg nitro hoa'? N6i dung 4anh huéng
cua ching 14 gi?

4. Trinh by nguyén tic chung ctia cach tién hanh céc phan Wmg nitro hoa.

~ 5. Nitrozo hod thudng xay ra v6i nhimg nhém hop chét nao? Tac nhén cua ching 1a gi?

6. Hay néu nhing diéu can dic big¢tchu y vé an.toan lao dong t:rong qua trinh thyc
hién phan tng nitro hoa? ‘

7. Trinh bay phwong phap san xuft nitro ‘benzen va phu:cmg phap tong hotp
_ paracetamol, metronidazol trong c6ng nghiép?
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Chlro'ng 3
SULFO HOA

MUC TIEU HOQC TAP

L. Kha: niémva co ché phan ung sulfo hoa
2. Céc tdc nhan clia gtia trinh sulfo hod.

3. Dzeu kién ctia phan irng sulfo hod.
4

. Pham vi ttng dung, cdch tién hanh phan ung va phan lap san phdm cia qud trinh
sulfo hod.

5. Cdc vi dyvung dz_éhg cua phdn irng sulfo hod.

1. DAI CFONG
Sulfo héa la qué trinh héa hoc dua nhém sulfonyl (-SO3H) vao mét hop chét hifu co.
‘R-H - R-SOsH

Chwong nay chi ngh1en cliru phan mg tong hop din chat sulfonyl mét cach truc
_ tiép bang phan tmg thé hoiic phan (ng cdng.

Sulfo héa 1a qua trinh tao lién két C-S. Cén phén biét v0'1 cdc qué trinh sulfat hoa
(nhém -SO3H gin véi oxy) hodic sulfamic ho4 (nhém -SO;H gin vm nito). Vi du:

CH3—CH2—SO3H CH;~CH;—OSOsH  CHy;—CONH—SOzH
Acid Ethyl-sulfonic ' ' Ethyl- sulfat Acid acetyl sulfanﬁc )
_ Danh phap hoéa hoc mot s& nhém hop chét hiru co chua hru huynh
R-—SOzH : : acid sulfinic (acid alkyl sulfinic)
R-SOsH  :  acid sulfonic (acid alkyl sulfonic)
R-SH : mecaptan (alky! mecaptan)
RSO : sulfoxid (dialkyl sulfoxid)
R2S0; : sulfon (dialkyl sulfon)
R-SR : thioether (dialkyl thioether).

Céc hop chét sulfonic c6 tmg dung rét rong rdi. Trong dwge phém viéc dua nhém
sulfony! vao phén tir thuoc 1am ting d6 hoa tan ciia no trong hudc, thudn tién cho viéc .
bao ché cac dang thubc ¢6 hiéu lyc nhanh. Vi du B.ALL (British-anti-Lewisite - 2,3-
dlmecapto—propanol) chéng npd-doc thuy Hpan; asern trdang thudc tiém trong dau Néu
chuyén thanh sulfonat natri (uaithiol), ¢6 thé-pha diinig dich mrge dé tiém.
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(IJHz—(!JH—CHz_OH- _ . ‘ CIJHZ-(IJH—CHZSQ3N3 B
SH . SH . . : SH SH
(B.A. L.-thuéc tiém/dau) o (Unifhiol)
Pua nhém —SO3H vao phan tir thubc con 1a bién phép lam giam doc tlnh cua

thube. Vi du nhém thube tri bénh phong: diamin-diphenylisulfon (DDS) rit it tan va rét
doc, khi chuyén thanh cdc din chit sulfonat 1a Promin, Sunfetron, Baludon, thl dé tan

hon va it d6c hon.
RHN—@—SOzNHR

R ' . Tén thuéc

H D.D.S |
—CH- (CHOH)4—CH20H :

| Promin

SO3N-’:1
—CH-CH,—CH-C¢Hs ‘ ‘

| | Sunfetron

SOsNa  SO;Na
—CH-CH; |

] Baludon

SOgNa :

_ Trong tdng h0'p héa hoe: cac hop chét sulfomc cé tinh phan Gng manh, c6 thé thay

thé bang nhimg nhém khac nhu -OH, -H, -NH,, -Cl, -NO,, -SH, -CN... M{t trong cdc

" phuong phép san xudt phenol trong cdng nghiép la phan img thay phén ‘acid

benzensulfonic. Cac alkyl ester ciia sulfonat 13 nhiing tic nhén alkyl hoa ot (v1 du:
methyl, ethyl ctia benzen sulfonat hogc p-toluensulfonat). :

Trong cong nghiép san xuét xa phong, sulfonat ciia cdc hop chit mach thang co
mach carbon dai, dugc dung lam chét dién hoat

2. COCHE PHANUNG =

Tuong tu nhu nitro hod, phan ung sulfo hod cé thé xay ra theo co ché thé ai dién
tir.(Sg) hoic thé gbe tw do (SR), phu thudc vao bin cht céc chét duge sulfo ho, téc
nhan va diéu kién phan img. '
'_2 1 Phan trng thé ai dién tu (Electrophilic Substltutlon)

Xay ra khi sulfo hoa céc hop chit thom véi tac nhan la acid sulfunc Tac nhan &
dign tir 1a SO; phén tir duge sinh ra theo phu:crng trinh sau:
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- N | ‘@ e
2H2$0‘4 H;0 + HSO4 + SOj3

Téc nhin SO3 tAn cong vao nhan thom tao thanh phirc o dang ludng cuc. Sau do,
6 su chuyén vi clia proton tao thanh dan chét sulfonic:

2.2. Phan tmg thé géc tw do (Radical Substitution) |

_ Phan tmg sulfo héa xay ra theo co ché gbc khi sulfo hoa cac hydrocarbon no mach
thang, & nhiét do cao, xuc tic 4nh sdng va tac nhan 13 hén hop khi SO, va Cl,.

. Ch —as—- 2Ci'
Cl + RH — R +. HCl
R + S0, — RSO;
RSO; +Ch —— RSOCl cl

3. TAC NHAN SULFO HOA
3.1. Trioxyd Itru huynh (SO;) va céc phire hqp' cua né

3.1.1. Trioxyd Iwu huynh (SO3)

~ Phén tir SO; t0n tai & nhidu dang: Dang monome & thé hoi, dang y 12 trime cta
SO, & thé 16ng (ndng chay 16,8°C). N6 con tdn tai & thé rin gdm céc polymer: dang f
(néng chay & 32,5°C); dang o c6 nhiét d¢ néng chay cao hon (62,3°C). o

N W
9 o;‘T’ g \?“/‘o g 0 i
0:%:0 0.0 ‘—O—E—O—'S!I—O-—ﬁ—
| o 6 O 0 Iy
{monome) (trime) - (polyme)
(noe>nP) '

Dang trime y hay dugc sir dung trong cong ngﬁiép. Dang $ va o it duge sir dung
do kho thao téc. Dang nay khi chung cét thu dwoc khoang 90% trime (dang y) va 16%
SO; monome. SO; monome dé trong khong khi, nhiét d6 thuomg sau vai gid s& chuyén
sang dang B va a. Pé ngan cin qud teinh chuyén.dang ké, trén, ngudi ta cho thém xic tac '
14 bor trioxyd, bor, luu huynh hodc phospho. ' : o '
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SO3 13 thc nhén sulfo héa manh, dé giam tbc d6 phan img va ngén can cac phan
tng phy (than héa, sulfo hoa nhidu lan) thuong phai pha lodng né véi cic dung mdi
nhu SO,, CCly hodc CHCl,.
3.1.2. Céc phirc hop ¢ta SO;
3.1.2.1. Céc dang hydrat cta SO;

SO; tao véi nude thanh nhidu dang hydrat Trong dé céc dang hay duoc sur dung
dé sulfo hoa 14 acid pirosulfuric, acid sulfuric va acid sulfunc monohydrat.

o ,0
V> -
X on O5 OH ¢ .
0 o ,/S\ HO-&—~OH
D OH OH . -
0" o - o _ H .
Acid pirosulfuric - Acid sulfuric Acid sulfuric monohydrat |
280;.1H,0 SO3H0 . H80.H0

Ngoa1 ra, luu huynh trioxyd con tdn tai duoi cac dang phire hgp véi 3 va 5 phan tr-
nudc. Pidu nay 1y giai tai sao acid sulfuric rat hao nudc: :

S03.3H,0 R - : ' 803.5H,0
(H28042H,0) | . (H:S04.4H0)
-trihydrat pentahydrat
74,1% Hy80;4, t’'nc =26,7°C 57,6% Hz804, t'ne = 25°C

( nhiét d thip, cic dang hydrat trén bén ving, Chung b1 phan huy o nhlet do cao
(450°C thi phén hity hoan toan thanh nuée va SOz).. '

Oleum la dung dich cba SO; trong acid sulfuric 100%. Trong thuc té, céc qua

* - trinh sulfo h6a thuong dung oleum. Hai loai oleum hay dimg c6 ndng d6 20% va 65%.

Céac ndng d6 khac d& bi ket tmh & nhlet d6 thip, gay kho khin cho thao tac trong qua .
trinh sulfo héa. -

Hién tuorng nay duorc giai thich bang biéu db bidu dién sy phu thudc gitra nhiét do
néng chay caa cic dang SO; hydrat vao ndng d6 cua né.

t"(t A
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3.1.2.2. Cac phirc hitu co cta SO;
Nguyen tr luu huynh trong phan tir SO; ¢6 kha niing nhan dién tir. Do do, né dé

tao phtic vai mot sb hop chét hiru co ma trong phén tir c6 nguyén tir cdn cgp dién tir tu
do chua tham gia llen két.

Cac phirc cia 803 véi dioxan, thioxan, pyridin va amin béc 3 hay dugc sir dung,
Chiing dugc ding dé sulfo hoa nhimg hop chit hiru co de bi pha huy bdi acid hodc dé
han ché téc dd ciia phan img sulfo héa. _

d 0-»80; SO;«0  O—»S0, RZ}_N_,_ 50,
n___ /. R3/ .

)
)

0_"-'503 SO3"_ S HSO:; Q:

S04

-
(

3.1.3. Céc acid halogen sulfuric

Acid clorosulfuric 13 tac nhin quan trong nhét ctia nhém nay. Acid fluorosulfuric
vi dét nén chi dung trong céc truong hop dic biét. Ding acid clorosulfuric dé sulfocloro
héa khdng cdn nhiét db cao, san pham tinh khiét hon khi dung acid sulfuric hogc oleum.
- Acid clorosulfuric duorc ding nhiéu trong sin xuft cac sulfarnld

A + CISOH ——» ArSO,0H + HCI

ArSO,0H + CISO;H ——  ArSO,Cl + H,SO4

AH + 2CISOH —— ArSO.Cl + H,SO, + HCI

3.1.4. Acid sulfamic (NH~SO;H)

Acid sulfamic ¢6 d6 acid manh nhu H,SOy. Trong sulfo héa hodc sulfat hod, nd
tac dung nhu phirc hop amin-SO;, nhung khdc véi phirc amin-SO; 1a né dung duge
trong mdi trudng khan nude va & nhiét do cao. Thudng diing dé sulfo hoa céc hop chét
thom khéng no (stirol) va phenol.

CGHS—CHf CH, + NHz-SO3H — CgH; -CH = CH-SO3H + NH;
3.2. Cac dén chét cia SO, |

3.2.1. Cdc mudi sulfit, bisulfit

Ding dé didu ché cac sulfonat-cia -hydrocarbon-mach thang tir d4n chét halogen
tuong mg (phan tmg Strecker): Phan itng XAy al theo Co thé the 4i nhén.
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R-X + Na;SO; —» R-SO3Na + NaX
Céac din chét halogen thom chi tic dung dugc voi mubi sulfit hodc bisulfit néu
trén nhén thom ¢6 nhom NO, & vi tri ortho hodc para.
3.2.2. Sulfonyl clorid (SO,Cl5) _
i?é sulfo-cloro héa cac alkan, cycloalkan, arakan, ngudi ta dung SO,Ch cé mit
base yéu (pyridin).
3.2.3. H6n hop khi SO, va Cl,

Dung hén hop khi SO, va Cl; @ sulfocloro hod céc parafin. Phan Umng xay ra theo
co ché gbe tu do dudi tic dung cia 4nh sang.

4. PIEU KIEN CUA QUA TRINH SULFO HOA

Phan tng sulfo héa 1a phan tng thuin nghich:

Ar-H + H,S0, Ar-SO;H + H,0

Pé chuyén cén bang v& phia phai, thuong dung luong H,SO4 (tmh ra nong do
SO3) thira khoang 2-5 lan.

Trong qué trinh phan mg, néng d6 H,80, giam dén do bi tiéu thu dé tao nhém
-SO;H va bi pha lodng bdi nudc tao thanh. Tbc db phén img ciing giam din va dén mot
gidi han nao do thi ngimg. Ngudi ta goi gidi han nong d6 H,SO4 ma & d6, phan ung

sulfo hoa khdng xay ra nita 13 pisulfo héa (n-sulfo héa). Gia tri 7 phy thudc vao nguyén
liéu dem sulfo hoa va nhiét @ thuc hi¢n phan img. Pisulfo héa dugc biéu thi bang ndng

db ciia SOs trong hdn hep phan tng.
Vi du: n-sulfo héa benzen & nhiét 4o 60°C 14 66,4.
n-sulfo héa naphtalen 1a 56 (& 60°C) va 52 (¢ 160°C).

n-sulfo hoa benzen 1 66,4 c6 nghla 12 khi ndng d6 SO; trong hdn hop phéan
u'ng giam xuong 64,4% (tinh ra ndng d6 H,S04 12 66,4: 0,8164 = 81,3%) thi khong thé

tao ra san phidm benzen sulfonic nita.

Khi biét gia tri n-sulfo héa cta mdt chét & mot nhiét d6 nao do ta co the tinh dugc
lwong SO; du dé phan tmg duge thyc hién hoan toan. Trong thuc t&, luong H,SO; cin
thiét @& sulfo héa 1 kmol hop chit hitu co duge tinh nh sau: :

80(100 — )

a7r

X =

Trong d6: X lasb kg HZSO4 cn tinh, ‘
a: ndbng dd ban diu cta SO; trong tic nhan sulfo héa.
n: gid tri 7 sulfo héa cta chit hitu co nguyén lidu.
(H,804 100% c6 ndng d6 SO; 1a 81,64%)
Tir cdng thirc trén ta thiy; chAt ndo-cd-gid tri-m=sulfo-hodnhé thi cang d& phan émg,
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5. KHA NANG PNG DUNG CUA PHAN NG

5.1. Sulfo héa cac hop chit mach thing

Céc hydrocarbon no mach thing khi sulfo héa v6i H,SO4 a0 ra nhidu tap chit do
céc phan 1mg oxy hoa va dong phén hoa. Do do, trong cong nghiép nguoi ta thuong
ding tac nhin SO,Cl, & thé khi theo co che the goc (Sr)- '

Nhiéu dén ch?rg sulfonic cia hop chit mach thing duoc _diéu ché tir cac halogenid
trong 'mg cia né bing phan img Strecker (nung alkyl halogenid v&i muéi natri hodc
amoni sulfit). '

R-X + NaySOs '~y R-SO;Na+NaX
R-X + (NH4)2SO3 - R-SO;NH4 + NH4X
X = halogen

Céc olefin khi tic dung véi acid sulfuric tao thanh alkylsuifat theo co ché cong
hop Marconyikov: - ,

R-CH=CH, +W80; —> R-CH-CH;
0SO;H
Acid hitu co mach thing d€ dang sulfo hoa v6i oleum tao ra acid
a-sulfonyl-carboxylic. _
R-CH,—-COOH + SO3 — R—-CH-COOH
SosH

Vi acid clorosulfuric cfing tao ra acid o-sulfonyl-carboxylic.
R-CH,-COOH + CISO,0H —* R—(EH—COQH
SO H

5.2. Sulfo héa cac hop chit thom , |
_ Khiac véi cée hop chét mach thing, cac hop chit thom dé sulfo héa hon nhiéu. Chi
cin nhiét d6 thdp va ndng do acid sulfurie khoang 65-100% ciing c6 thé sulfo hoa dugc.

Phén tmg xay ra theo co ché ai dién tir.

- Benzen dugce sulfo hoa véi H;SO4 98% & 80°C cho acid benzen sulfonic. Néu
tiép tuc sulfo hoa & 220°C cho din xuit disulfonic va & 300°C thi cho acid trisulfonic.

. SO.H SO;H . SOH
H.S0 ' ' HZSO4 :
hS04 HzSQ4 . —»
80C 220 300€
SO . HSO; SO.H
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~ Naphtalen khi sulfo héa véi H,SO, & nhiét do khac nhau thi cling cho céc san

phim khac nhau. S
40c 160C |
SO;H A SO;H

QU cclecn

96% 4% 15% 85%

6. CACH TIEN HANH PHAN UNG

6.1. Sulfo héa cac hep chit thom

Thong thuéng, chdt phan vmg dugc héa tan trong cac dung moéi thich hop
(cloroform hoic tetraclorocarbon) Sau d6 vira khudy, vira cho tic nhan sulfo hoa (theo
tinh toan) vao kh01 phén vmg véi tdc db sao cho giit duoc phan tmg & nhiét d6 cin thiét
(tir -10°C dén 150°C tuy chét tham gia phan ing).

Sau khi phan img két thuc, lam ngudi va vira khuay vira db tir tir hdn hop phan
ing vao nudc da. Khuay ky va tién hanh tach san pham tir khdi phan tmg theo céc
phwong phip duge néu & phén sau.

6.2. Sulfo hda cac hop chit mach thing

Thudng dugc thuc hién & thé khi, nhiét d6 cao, tac nhéan la hdn hop SO, va Cl,.
Phan img thudng duge tién hanh theo phuong phép lién tuc trong théap sulfo hoa.

Khéi phan tmg khi ra khéi thap sulfo héa duge ngung tu. Sau d6, dich ngung tu
duoc cho tir tir vao nudce da va phéan Iap.

7. TACH CAC ACID SULFONIC TU HON HOP PHAN NG

7.1. Tach bang mu6| an

Mudi kiém cia acid sulfonic tan t6t trong nudc, nhung la1 it tan trong dung dich
mudi. Do d6, <6 thé ding muébi in tao dung dich bdo hoa dé day sulfonat kidm ra khoéi

dung dich ciia nd.
7.2. Tach bang cach tao mubi véi kim loai kiém thé
Duya trén kha ning hoa tan khic nhau ciia mudi sulfonat véi kim loai kidm thé.

Vi du: khi trung hoa véi nude voi trong, dé“{ng phan naphtalen-2-sulfonat calci tich ra
khéi dung dich vi kha néng hoa tan ciia n6 kém dong phan naphtalen-1-sulfonat calci.
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7.3. Tach bang nwéc da

Mét sb acid sulfomc da vong it tan trong nude. Vi vay, khi db hon hop phan ung
ciia ching vao nuée da, chung dugc tach ra. Loc va thu san phim.

8. MOT SOViDY

8.1. Didu ché acid benzenéulfonic

Benzen duoc phan vmg véi acid sulfuric 100% trong thiét bi sulfo héa 1. Acid
benzensulfonic tao thanh duorc chlet bang mréc hodc dung dich NaOH trong thiét bi
chiét 2.

Benzen chua phén ung dugc lam khan trong thiét bi 3 va duoc dua trd lai phan img.
Khi 8Os duoc dAn vao thiét bi sulfo hoa dé dam bao ndng 46 HSO, ludn dat 100%.
So @b 1.6. Thiét b diéu ché acid benzensulfonic theo phwong phép lién tyc

H,80 4100% ' Benzen
L

'y

Nuée hodc dd xit

so; . ' o . ACID BENZENSULFONIC

8.2. San xuét cac thudc sulfamid

Téng hop céc sulfamid di tir nguyén liéu d4u anilin dvoc thuc hién qua 4 giai
doan: Acyl héa anilin thu dugc acetanilid. Acetanilid tic dung véi acid clorosulfuric thu
duoc p-acetylammo-benzen—sulfonylclond Phan {mg cia sulfonylclorid véi cac amin
khéc nhau tao din xufit sulfonamid. Cubi cung 14 thay phan loai nhém acetyl thu dugce
sulfamld tuong tmg.
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Sc db cac giai doan phan tmg nhu sau:

W)+ @cono — a0
AcNH@H * CISOH — ™ AcNH—@—SOzCI
AcNH4©—802Cl + HaNR' ——> AcNH@SOZNHR'

AcNH@—SmNPR' M NH,—'—@—SOzNHR-

CAU HOI LUQNG GIA
1. Qua trinh sulfo hoa 14 gi? Muc dich ciia n6?

2. Co ché phan g sulfo hod gbm méy loai, didu kién va ndi dung cua mdi loal
co ché d6 1a gi?

3. Téc nhin cia qua trinh sulfo ho4 gdm cé nhimg loai nao? Hay trinh bay chi tiét
ndi dung cia moi loai d6?

4. Trinh bay hiéu biét cita anh (chi) v& didu kién cla qua trinh sulfo héa? Phan
tmng sulfo hod thudmg duoc tmg dung trong cac nhém hop chit nao?

5. Trinh bay nguyén tic chung ciia cach tién hanh céc phan img sulfo hoa.

6. Hay néu cac phuong phép chii yéu ding dé tach cac acid sulfonic tir hén hop
phan tng sulfo hoa?

7. Trinh bay phuong phép san xujt acid benzensulfonic va phu'orng phép chung
tdng hop cac sulfamid?
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Chwong 4
HALOGEN HOA

MUC TIEU HQC TAP

1. Khdi niém va co ché phén img halogen hod.
2. Cdc tdc nhan cua qud trinh halogen hod.

3. Céc vi du ting dung ctia phan tng halogen hod.

1. DAI CUONG

I-I'alogcn'h()a 14 qua trinh héa hoc nhiam dua 1 hay nhiéu nguytn ti halogen vao
hop chét hiru co. Tiy phan (ng duoe ding véi tac nhan ndo trong so cic halogen, chiing
ta c6 cAc qué trinh fluoro héa, cloro héa, bromo hoéa hoic iodo héa tuong Ung.

Pua halogen vao phén tir hitu co nhidm cdc muc dich sau:

- Tao hop chit trung gian c6 tinh phan {mg cao cho cic qué trinh téng hop hoé
hoc. Tir dan chat halogen, c6 the thay thé bing c4c nhém -OH, -OR, -CN, -NH... aé
tao nén hop chét moi. Mot sb din chat halogen dugc dung lam tac nhan alkyl hoa
(CH3l, C,H;Br), tic nhén acyl hod (R-COCI).

_ Tao ra céc hop chét c6 tinh img dung cao hon. Nhiéu dn chét halogen hiru co
duge ding 1am dung méi (dicloromethan, cloroform, tetraclorocarbon...).

_ Nhidu hoé duoc 13 hop chét chira halogen (thudc sat tring CHis, thuéc ho

r

CHBrs, thubc can quang chita iod urokon, thubc loi tiéu clorthiazit...). Cac din chét

2 r

chira fluor ¢6 uu diém 14 bam chéc vao hé enzym cia corthé. Do d6, nhidu thubc chira
fluor c6 théi gian ban thai dai va tac dung manh (thude sot rét mefloquin, cac quinolon
khéng khuén pefloxacin, ciprofloxacin...). :

Qué trinh tao dAn xuit halogen c6 thé ding céc phuong phip sau:

1. Thé hydro, nguyén tir hay nhom nguyén tir khac béng halogen.

2. Cdng hop halogen vio lién két kép ciia phén tir hitu co.

2. CO' CHE PHAN UNG
2.1. Halogen hoa theo co ché ion
Thudmg xay ra & nhiét do thip (150-200°C) véi xtc téc 1a céc chét tao ion (acid,
base, mudi kim loai).
2.1.1. Thé 4i dién tir (Electrophilic Substitution)

7 Phén g xay ra trén nhén thom, c6 thé thay thé mét hay nhidu nguyén tir H cta
nhan thom bing mdt hoje nhidu nguyén-tir-halogen:Xue-tac cho qua trinh thuong 1a
acid Lewis (FeCl;, AIClL):
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@ <)
Ch + FeChb ——* Cl + FeCly

Cl

02 @~ — =0+ 40

H + FcCh — HCl + FeClh

2.1.2. Céng hop &i dién tir (Electrophilic Addition) _

Phan tmg cdng hop cua halogen, acid hydro-halogenid va acid hypohalogenit vao
olefin & nhiét d6 thap va tranh tic dung cia 4nh sang, xay ra theo co ché cdng hop ai
dién tir. Xuc tac acid Lewis (FeCls, AlCls) ¢6 tac dung lam phén cuc phan tir halogen va
acid hydro-halogenid, tao ra tic nhin 4i dién tir.

, B |
H_ 7 {C _H.

CH,=—CH; + Br2 —_ _— _\H + Br —— _(IZHZ—"'(I:H;;

Br ‘Br

Phan tmg cong HX vio olefin khong d6i ximg tuin theo quy tic Markoﬁyikov_:
B
CH;—CH=CH, +HBr ——> CH3—CH—CH3 ~ CHy—CH~CH;

. Br

Neu ¢6 nhom hat dién tir manh lién két véi olefin thi san phdm cng hop ngwoc
véi quy tic Markonylkov
. ‘ _ . © ,
‘ ' ®  Br '
CF3—CH=CH; + HBr——— CF3~—CHy—CHz2" » CF3~—CH;-CH7Br

2.1.3. Thé &i nhan (Nucleophmc Subst:tutton)
Co ché thé i nhan xay ra khi céc alcol tic dung véi céc acid hydro halogemd

| R-OH + HX - .R-X + H0
Phén g xay ra qua ba giai doan va dugc giai thich nhw sau:
HX - H+X
o

ROH + H =——s= R—0O~H ==—= R' + H0

" H

R +B s RBr




2.2. Halogen hoa theo co ché gbc

Phan img halogen héa xay ra theo co ché gbe tr do kh1 ¢ tac dung cna anh sang,
& nhiét dg cao hodc xic tic tao gbe ty do (peroxyd)

2.2.1. Phan trng thé géc o'hydrocarbon no mach thing

Phan tmg thé H & céc hop chét parafin hodc H trén mach nhanh cic h()‘p chit thom
& nhiét o cao, xtc tac anh sang. Qua trinh x4y ra qua ba giai doan:

—  Tao gbc tu do: dudi tac dung clia 4nh sang hay nhiét dé cao (3000C). .
| cl, === 2CT.
- Géc ty do tham gia phéan img véi hydrocarbon tao chu8i phéan tng day truyén:
cl- + R—CH; — R—CH, + HCl .
R—ci; + Cp — R—CH,Cl + Cl

_ Chc goc ty do phan ing véi nhau, két thiic qué trinh:

c'+ ' ——»
ZR__CHZ' —— R—CH,—CH,—R
" R—CH;"+ CI' —— R—CH,CI

2.2.2. Phan tng céng hop halogen vao hydrocarbon thom
~ Dudi tac dung cia anh sang, clor va brom cé thé cong hop vao nhén thom theo co
ché goc tu do:

Cl === aCi

sRletleas ﬁzr

2.2.3. Phén irng cdng hop halogen vao olefin

- Phan 1tng cng hop halogen phén tir vao olefin dudi tac dung cua anh sang thu'cmg
xay ra theo co ché gbc tur do :

Trong sb cac hydro-halogemd thi chi HBr c6ng hop vio olefin theo co' ché gbe tyr
do dudi tac dung ctia peroxyd Con HCI va HF do ning lwong lién két H—X 16m, kho ¢6 -
kha ning tach thanh gbc ty do dé tham gia phan ting nay.

H
CHs—CH=0CHy + HBr 222568 cHy— CHoBr
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3. TAC NHAN HALOGEN HOA

3.1. Cac halogen phan tir

— Clor: 14 khi mau vang luc, d=2.49, ho4 léng & -34,5°C. Trong céng nghiép clor
duoc sir dung kha phd bién, thudmg duoc dong trong binh thep dudi dang long. Clor
phan tir duoc sir dung dé clor héa cac hop chét thom theo co ché thé 4i dlen tir. N6 ciing
dugc ding dé clor hoa céc hop chit hydrocarbon no bang phan tmg thé goc vGi xuc tac -
13 4nh sang va nhiét 6 cao. Ngoai ra con diing dé cong hop vio cac lién két kép. Clor 1a
mot khi rat dde.

~  Brom: la chét 16ng mau ndu sim, dé bay hoi, d=3,1, sbi & 59°C. C6 thé dung
trong binh thuy tinh. Dimg dé halogen hoa gidng nhu clor.

— Tod: la tinh thé mau tim sim, néng chay & 113°C. it khi dugc sit dung vi kha
nang phan ing kém. :

—  Fluor: la khi mau luc, hod léng & - -188°C. N6 hiu nhu khong thé sir dung dé
fluor héa tric tiép vi phan img qua minh liét. Hop chit fluor pha1 didu ché bing phwong
phdp gian tiép (qua mudi diazoni hoac dung phan tmg thay thé halogen).

3.2. Cac acid hydro-halogenid

Gdm céc acid HCI, HBr, HI va HF. Nhom tic nhin nay thudng ding dé cong hop
vao cac lién két kép cia hydrocarbon khdng no theo co ché phan tmg cong hop, hodic
thé nhom -OH alcol bing halogen theo co ché the 4i nhén.
3.3. Cac hypohalogenit va mudi cia chiing

Cac hop chét nay 13 HOCI, NaOCl. Cong hop voi ethylen tao ethylenclorhyd_rin la
~nguyén liéu quan trong tdng hop metronidazol. _

CH, = CH, + HOCl —» HO-CHyCHz Cl
Dic biét khi cho phenol tic dung véi NaOCl thi chi tao thanh ddng phén ortho:

@OH + NaOCl ——> Q~0H + NaOH

M6t ing dung kha quan trong cua NaOCl la clor hda cac sulfannd dé didu che cac
chét sat tring (cloramin T).

@—SOQNHZ + NaO(Cl —» @SOZNNaCI
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3.4. Cac clorid acid vo co ‘

Nhém nay cé SOClz, SO:Cly, COCly, PCl;, POCl3, PCls. Ching tdn.tai & dang ran
hoiic 16ng, rit nhay cam v&i nudc. Thuong duoc ding dé didu ché clorid acid tir cac
acid tuong Ung.

3.5. Cac muéi ciia halogen véi kim loai kiém

Nhom ndy gdm NaF, NaCl, NaBr, Nal. Thuong duoc ding dé chuyén héa cac
sulfon ester, cic mudi hydroclorat ciia amin thanh dAn xuét halogen: '

R—0—SO;H + NaF ——> RF + NaHSO4
R—NH,HCl + NaF —— RF + NaCl + NH;

hoic thay thé clor thanh jod:

CHZ—ClH—"(IZ‘Hz_ + 2Nal — (]:Hz-—(llH—(lle + 2NaCl
Cl OH Cl 1 OH 1

3.6. Cac tac nhan halogen hoéa khac
Nhém tac nhan nay gdm ¢6 S>Cla, SbF3, N-brom-succinimid. ..
S,Cl, duge tmg dung trong cong nghiép san xut tetraclorid carbon:
€S, + 28Cl === CCly + 68

Véi SbF; ngudi ta c6 thé didu ché dugc csc din xuét fluor tir céc din xuit clor
twong ung: ' '

cc13 +  SbF3 _"’3&, CF3 C+ SbCl

N-bromsuccinimid dugc sir dung trong nhiéu qua trinh bromo héa, c6 thé thé trén
hydrocarbon no hodc cong hop vio céc lién ket doi. ‘

4. MOT SO ViDY

4.1. Téng hop L-thyroxin (T4) va liothyronin (T3}

L-thyroxin va Liothyronin dugc tdng hop tir 3,5-diiodothyronin (T2). Iodo héa T2
véi I trong ethylamin thu duge T3, con iodo héa T2 véi Ip/KI thu duge T4.
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l!IHz lhy]amm

Hz
—C"—CDOH

Urokon dugc sir dung khi chup can quang dudmg mat. N6 duoc diéu ché tir
N-acetyl-meta-aminobenzoic theo phuong trinh sau:

4.2, Didu ché chét can queng Urokon

COOH

+  3IC1
“NHCOCH;
CAU HOI LUQNG GIA

1. The nao 13 qua trinh halogen hos? Muc dich.ctia qua tnnh nay 1a gl‘? 3

2. Co ché phan mg halogen hoa dugc phan 1am méiy nhém? Diéu kién xay rava
céc vi dy cia mdi loai co ché? -

3 Trinh bay cac loai tic nhén cua qua trinh halogen hoda?

4. Néu cac vi du img dung cia qua trinh halogen hoa trong tong hop hitu co va
hoa duogc. ‘
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Chwong 5
ALKYL HOA

MUC TIEU HQC TAP

1. Khdi niém va cdc tde nhdn ctia qia trinh alkyl hod.
2. Cdc logi phan img alkyl hod. '

3. Cdc yéu té anh huong dén phan tmg alkyl hod.

4. Cdc vi du tmg dung ciia phdn img alkyl hod,

1. DAl CUONG

Alkyl héa la qua trinh thay thé mét hodc nhidu nguyén tir hydro cua hUp chét hiru
co bang mot hoic nhiéu nhém alkyl.

~ Nhém alkyl ¢6 thé lién két truc tiép voi carbon, oxy, nito, hodc luu hujnh cia
phan tir hitu co, trong tmg ta ¢6 cac qua trinh C-alkyl hoa, O- alkyl hoéa, N-alkyl hoa
hoic S- alkyl héa.
_ Phén loai cac phan img alkyl hoa:
-alkyl héa:
Muc dich d& kéo dai mach carbon ciia phan tir hu'u co. Vi du, trong thng hop cac

din chét ester ctia acid malonic lam trung gian cho tong hop céc thudc ngi va chong
d6ng kinh nhom barbituric. :

/CO0C2H5 NaOCZi{ ® GICOOCZHS FOOC2H5
HyC - —> NuCH ——— R—CH

COOC,H;s COOC,H; COOC,H;
- O-alkyl héa:

" Alkyl héa alcol thu duoc cac ether, con alkyl hoa acid ca:rboxyhc thu ducvc cac
ester tuong mg. :

R-OH+R'OH —» R- OR’ +H,0 - ether
R-ONa+R’X — R-OR’ + NaX

R-COOH +R°OH === R-COOR’+H,0 | ester
R-COONa + R’-X -5 R-COOR ' NaX
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N-alkyl héa:
San pham ciia phan vmg 14 c4c amin.
R—NH, + RX ——» RNHR'® — % R rx e
: 2 R— N\R, o R—NR'3 X
S-alkyl héa:
San phim cta phan mg 13 thioether.
R-X + NaSH —» R-SH —» R-S8-R
Qui trinh alkyl héa duge sir dung nhiéu trong k§ thuit tong hop héa duge. Nhiéu thube
quan trong 14 san phim ctia qua trinh alky] héa (codein, analgin, metronidazol, troxerutin...).
2. CAC TAC NHAN ALKYL HOA

2.1. Cac alcol (R-OH)'

Methanol va ethanol 1 nhitng ta¢ nhan alkyl hoa quan trong. Hau nhw trong moi
truimg hop alkyl hoa, phai sir dung acid v6 co lam xuc tac.

Alcol thuong dung dé alkyl héa cac amin hoac alcol khéc. San pham la cdc amin
béc cao hon hoic ether.

2.2. Cac alkyl halogenid (R-X)

_Céc alkyl halogemd mach carbon ngin (C=1-3) la chét long c6 nhiét d6 sbi thip
(methyl iodid s61 & 42°C). Tac nhin hay dung 13 methyl halogen va ethyl halogen. Alkyl
halogenid thu'ong dugc st dung dé alkyl hoa cac amin.

2.3. Cac arakyl halogenid (Ar-(CH.), X}

Benzyt clorid hodc benzyl bromid dugc sir dung nhiéu. N6 thuomg duoc dung dé bao
vé& nhém -OH cuia dudng hodc cellulose trong hoa hoc cac hydratcarbon Uu diém ctia viée
" bao vé& bang nhém benzyl 1a dé loai nhém bao vé bﬁng nhiéu tac nhan khac nhau.

2.4. Cac ester cua acid vo co chira oxy

Nhoém nay gém dialky] sulfat, alkyl nitrat, alkyl phosphat, dialkyl carbonat. Téc
nhan dugc st dung nhiéu nhét 1a dimethyl sulfat. N6 c6 thé alkyl héa nhém -OH phenol
trong moi trudng kiém, nudc, nudc- -alcol, thim chi ca trong mdi trudng acid. Céc alkyl
nitrat rat it khi dwoc sir dung vi d& gay nd.

2.5. Cac ester cta acid sulfonic

Céc ester hitu co cua acid sulfonic thom ¢6 y nghla trong thuc té. Viéc sir dung né
gibng véi dialkyl-sulfat. Nhém tic nhén nay thuong dugc dung dé alkyl héa nhém -OH
phenol hodc -NH amin. Mot s6 tic nhan dién hinh 13 methyl-benzensulfonat,
benzyl-benzensulfonat hoac methyl, benzyl ester ciia acid p-toluen sulfqmc
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2.6. Cac muédi amoni béc 4

Trong d6 phenyl-trimethyl-amoni clorid 14 téc nhén hay dugc si dung. T4c nhin
nay me:[hyl héa chon loc nhém -OH phenol trong mdi trudng kiém. Vi thé né duge sir
dung dé methyl héa morphin thanh codein. :

2.7. Cac tac nhan alkyl hoa khac
— . Céc epoxyd:

Puogc sir dung dé diéu ché céc polyether-alcol, chét ¢6 tic dung lam giam sirc
_cang bé mat. :

O TG
- |
R—CH,OH ——2— RCH,OCH,CH;OH — 9 »RCH,OCH,CHOCH,CH,OH

Epoxyd dugc sir dung nhiéu trong t6ng hop cac thudc dé tao nhém hydroxyl-ethyl
nhu tdng hop metronidazol, troxerutin. .. ' -
' _  Céc hop chét co kim:
Hop chét co magie dung dé didu ché cac ether hon tap.
C,HMgCl + CICH,OCH; —  CpHsCH,OCH; + MgCh

3. CAC LOAI ALKYL HOA

3.1. C-alkyl héa

‘ C-alkyl héa thudng 1a phan {mg alkyl hoé céc hop chét chita nhém methylen hoat

dong. D6 1a cac hop chit c6 nguyén tir hydro gan cdc nhom hit dién tr manh (Vi du:

ester malonat, ester cuia acid cyanacetic, malon dinitril, acetoacetat ethyl...). 7
Téc nhén alkyl héa thudng duoc sit dung 13 alkyl halogenid, dialkyl sulfat, alkyl

" sulfonat. Ngoai ra, cdn ¢6 thé ding alkyl nitrat, epoxyd, arakyl halogenid. -

6 '

NC-CH,-COOR’ + B’ NC-CH-COOR’ + BH

7 G/CN /CN o
RX + HC\ RC\H o+ X
COOR’ - COOR'

Xic tac cho phan tmg la cdc base (alcolat kim loai, Na-hydrid, cac kim loai Na
hoic K). Dung méi thudng 13 alcol, mdt sb trudmg hop 6 thé ding ether hogic benzen.
3.2. O-alkyl héa | -

Gdm céc phan tmg alkyl hoa nhoém -OH alcol hodc phenol, san phim 1a cic
ether. Riéng alkyl hoa nhom -OH ¢iia acid carboxylic s duoc nghién ciu trong
churong ester hda. ' - ‘ '
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Céc ether duge diéu ché bang ba phuong phap sau: '
* Loai nude tir hai pha.n tir alcol:

vy HaSO, /140°C
ROH + ROH e e ROR' + H0

* Tac dung cua natri alcolat véi alkyl halogenid (phan g Williamson):
R-ONa+R’X — R-OR’+ NaX

. (X =-Br,-Cl, -

* Cong hop cua alcol voi olefin:

R—CH=CH, + R'OH HpS04

R—CH—CH;
: OR

Céac phenol-ether duge didu ché gibng véi ether mach thing. Tac nhan alkyi hoa
thuémg dung la alkyl-halogenid, dialkyl sulfat ho#c -alkyl-toluensulfonat trong méi
trudmg klem (natri alcolat).

3.3. N-Alkyl héa

Khi alkyl héa amin béc nhét hodc amoniac voi alkyl halogenid, c6 thé thu duoc
m6t hdn hop amin bac cao hon hodc rnu01 amin béc 4. '

. ® © -HX
RX + NH; — RNH;3X

RNH,
+HX «
RX RX RX ® 0
RNH2 —_— RZNH ——— R3N NS S, R4NX
Ncu dung tac nhan 1a alcol thi qué trinh dimg lai ¢ amin bic 3. Mudn tao amin bic
hai, can phai bao vé mét nguyén tir hydro clia amin bing phan (g acyl hoa, sau d6 méi

‘alkyl hoa va cubi cimg thity phin nhém bao vé.

CKO3H >
R—NH, ——» R—NHSO;H —=>» R—NSO:H _HoH_ R—NH

o R R
Gén day, nhdr sir dung nhdm alcolat lam tic nhén alkyl hoa, hleu suat phan img
cao hon va khéng 13n tap chét dialkyl hoa. _

. _H
(C2H50)3A1 +3ANH,  —— 3AN_ 7 AKOH);
: ' © Labs
3.4. S-alkyl hoa

S-alkyl hoa thudmg la phan ing gifra hop chit mecaptan véi alkyl-halogenid, san
pham 14 céc thioether. .

R—SH R‘X —O-Pﬁ- R—S—R' + HX
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4. CAC YEU TO ANH HUONG PEN QUA TRINH ALKYL HOA

4.1. Nhiét d¢

Khi dung tac nhn alkyl hoa 1a aleol (methanol ethanol) hodc alkyl- halogcmd th1
phan vmg can duoc thuc hién & nhiét d6 cao hon so véi alkyl sulfat. .

Alkyl héa & pha hoi thi doi hoi nhlet d6 1én t6i 400°C. Véi cac amin thom, khi
nhiét d6 ting nhom alkyl c6 xu huéng thé vao nhan.

4.2, Ap suét

Héu hét cac phan urng alkyl hoa khong 1am glam ) phan tirva thuorng tién hanh &
pha 16ng, vi vdy khong cin ap sudt. Tuy nhién dé tang tbc 4§ phan umg, doi khi pha1
thuc hién phan img & nhiét d6 cao.

Péi vi cdc thc nhin c6 nhiét 35 sbi thép hodc cin dung moi dé hoa tan cac chét
tham gia phén {mg thi cin thiét tién hanh phan ung trong ndi chiu 4p luc (autoclav).

4.3. Ty 1¢ mol cac chét phan irng
| Viéc str dung thira tac nhén alkyl hoa anh hucmg dén mirc do alkyl hoa san phim,

déc biét la alkyl-halogemd va dialkyl-sulfat. C6 thé loai duge anh huo'ng nay bing cich
sir dung alcol 1 téc nhan yéu hon.

Vi cac amin, viée lua chon t§ 18 mol ban dau c6 ¥ nghia quyet dinh dén ty 1€ tao
thanh cac bic amin trong san pham

5. CACH TIEN HANH PHAN NG

Phan tmg alkyl héa & pha 1ong duoc tién hanh bing phuong phap gidn doan hoic
lién tuc, con & pha hoi thi luén duge thuc hién b?mg phuong phap lién tuc.
5.1. Phwong phap gién dogn _ _ |

Dbi véi cac chét dé phan mg, khéng c¢in thire hién & nhiét d§ cao, phén tmg toa
nhiét nhidu nén cn lam lanh. Chét alkyl hoéa duge hoa tan trong dung mdi thich hop,
thém xuc tac sau do nang nhiét dd va cho din tic nhin alkyl hoa vao. Khong ché &
nhiét dd cin thiét trong sudt thoi gian phan tng. Sau khi két thic, 1am lanh, d6 hén hop

phan u’ng vao mrée da, tich pha hitu co, rira lai véi nude. Lam khan va c4t phan doan &
~ p svét glam thu san pham.

Pbi véi cac chat khé phém ung thi cho nguyen lidu, tic nhan va xtc tic vao ndi
phan. u'ng (autoclav). Pun dén nhiét d6 cin thiét va duy tri cho t&i lic phan img hoan
thanh. Két thic phan u'ng, cit loai nguyén liéu thira va xir Iy hdn hqp phan Vg nhu
- trudng horp trén.
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5.2. Phwrong phap lién tuc

Tién hanh trong thiét bi chiu ap luc hinh thap. Chét cin alkyl héa, tic nhin va xic
téc duoc hda hoi'va din lién tue vao thiét bi phan tmg. Tinh todn @ duy tri d thdi gian
cho hdn hop phan tmg & nhiét d6 can thiét. San phdm ldy ra khoi thap phan vmg mot
cach lién tuc, duge ngung tu va xir Iy nhur trong trudong hop gian doan.
6. MOT SO Vi DY
6.1. San xuit thudc an thén diethyl barbituric (veronal)

Qua trinh tong hop veronal gém hai giai doan:

Giai doan 1: Téng hop diethyl malonat diethyl ester bing phan Ymg alkyl hoa
diethyl malonat v&i ethylbromid, xtic tic natri alcolat trong méi trudng alcol.

Giai doan 2: Ngung tu diethyl malonat diethyl. ester vcn ure tao thanh diethyl
barbituric (veronal). _

So dd phan img nhu sau:

COOCH; - - ~ COOCH -
N . ‘ oHs HsC2  _COOC.H
HC \ _LNaOCHs | C2H5CH 1-NaOGHs /\C\/ e
COOCHs ;. camsBr - "COOCH; 2 cmsBr  HsCy™  COOCHs

it

COOCH H,N - HsCa CNH
HSCZ\C/ T =0 _-2C2H50H \c\ :C:O

HsCz/ "COOCH;s H,N HsC? ﬁ_NH

6.2. San xuét thudc giérh ho, gidm dau codein bing phwong phap alkyl hoa morphin

Codein dugc ban tdng hop tir morphin bing phuong phap methyl hod véi tac
nhén 13 mdt mudi amonium bic bbn (Phenyl trimethyl amonium hydroxyd) Uu dlem
clia tic nhén nay 12 chi methyl hod nhém -OH phenol va khéng tao mudi amoni bac bén
v6i nito bic ba ciia phin tir morphin nén cho hig¢u sudit cao.

-HO\I x CH;O
ya ®CH; ] o
e + C6H5N_CH3 OH —— 0O
N N—CH; “CHy —CHj

HO/ \/ ' ' HO
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6.3. Ban tdng hop troxerutin ti rutin

Troxerutin {d4n chét rutin tan trong nuéc) duge ban tbng hop tir rutin véi tac nhan
alkyl héa 13 ethylen oxyd hoac ethylenclorhydrin trong mdi trudng kidm:

CAU HOI LUQNG GIA

1. Thé nio 13 qua trinh alkyl ho4? Céch phan loai va muyc dich ciia qué trinh alkyl hoa?

2. Tac nhén clia qué trinh alkyl hoa gbm c6 nhiing loai nao? Trinh bay tinh chét
va cach ding cita mdi loai do?

3. Néu nhimg yéu tb anh hudng dén phan img alkyl hoa?

4. Trinh bay cac phuong phap tién hanh phan tng alkyl hoa.

5. Trinh bay phuong phap tong hop veronal va phuong phap san xuét codein,
troxerutin trong cong nghiép?
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Chuong 6
ACYL HOA

MUC TIEU HQC TAP

1. Khdi niém va phdn logi phan img acyl hod.
. .Cdc tdc nhdn cua qud trinh acyl hod.

2
3. Co ché phdn img va cdc yéu 16 anh hucng dén qud-trinh acyl hod.
4

. Cdc vi du ung dung ciia phdn ung acyl hod.

1. DAl CUONG

1.1. Khai niém vé phan (ng acyl héa : ' )

Acyl héa 13 qua trinh thay thé nguyén tir hydro cia hop chét hiru co bing nhém
acyl (RCO-).

NH, NHCOCH;

©/+ CH3;COOE —» ©/ + H,0

Acyl 132 nhém con lai khi loai di nhém -OH tir acid vé co ¢ oxy, acid carboxylic
- ho#c acid sulfonic. Cac nhém acyl quan trong duge néu trong bang sau:

Tén acid xudt xir Céng thirc nhém acyl
Acid carboxylic ' R-CO-
Acid sulfonic R-80»
Bén ester ctia acid carbonic R-OCO-
Acid carbamic R-NH-CO-

Trong d6 R 14 mach thing hodc nhén thom

Chuong nay chi nghién ciru phan tng acyl hoa cfia cac nhém acyl duorc tao thémh
tir acid hiru co.

Quad trinh acyl hoa dugc dung v&i cac muc dich sau:

— Tao ra hop chét v6i nhimg tinh chit méi. Vi duy: khi acyl hod anilin thu dugo
acetanilid 13 thudc ha nhiét, it d6c hon anilin nhiéu 14n. Ure khi acyl hoa véi céc dén
chét ctia acid malonic tao thanh nhiéu thudc ngd va chéng ddng kinh nhém barbituric. .
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— Tao nhém bao vé cho mgt qua trinh té_ng hop hoa hoc. Vi du: trong tong hgp céc
sulfamid, trirde khi 1am phan g sulfocloro ho4 anilin, nguoi ta phai bao vé nhém amin
bang cach acetyl hoa.

— Tao hop chit trung gian trong qué trinh tong hop hod hoc. Vi du: am1d cua
homoveratrilamin véi cdc acid carboxylic khac nhau 1a trung gian dé tong hop nhin
isoquinolin trong téng hop cic thubc papaverin, emetin.

1.2. Phéan loai phan trng acyl héa
Nhém acyl (RCO-) c6 thé thay thé H trong cic nhém -OH, -NH, -SH hoac -CH,
tuong Umg ta cé cac loai phan timg O-acyl h6a, N-acyl hoa, S-acyl héa, hodc C-acyl hoa.
O-acyl hoa: 13 qué trinh acyl hod nhém -OH cia alcol, phenol, enol hodc acid
carboxylic. San pham 1a cac ester hodic anhydrid acid. ,
ROH + R’COX - ROCOR’ + HX |
2RCOOH —» (RCO)0 + H,O

N-acy! hoa: la qua trinh acyl hod amoniac hodc cic amin hitu co (béc nhit, bic
hai), san phm cia phan g 1 cac amid.

R-NH; + R’COX —» RNHCOR’ + HX

S-acyl hod: 1a qu4 trinh acyl hoa nhém -SH cia thioalcol ho#ic thiophenol. San
phdm ctia phan img 12 thioester.

R-SH + R’COX — RSCOR’ + HX

C-acyl hoi: 1a qua trinh thay the hydro cua nhitng hop chét hitu co chita hydro
hoat dong bang nhém acyl. -

H,C(COOR), +Na0C2H5 —» NaCH(COOR),
NaCH(COOR)Z + CH;COC] — CH;COCH(COORY),

2. TAC NHAN ACYL HOA

Tac nhan acyl hoa cé cong thitc chung nhu sau:

9

_~Z
R C\X
“Trong d6 X co thé 1a:

-OH: acid carboxylic
-OR: ester |
-NHz: amid

-OCOR: ~ anhydride acid

-X: | halogenld acid.

Sau day 1a mot sb tac nhat acyl hod hay gap:
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2.1. Cac acid carboxylic

Thuomg ding dé acyl hod amin va alcol, san phim 13 cic amid hoic ester. Acid
carboxylic khéng ¢ kha ning acyl hoé phenol.

Céc acid hay duge sir dung la acid fomic, acid acetic.

. Acyl hoa alcol 1a phan tmg thugn nghich, vi viy dé nang cao hiéu suét phan 1’mg

cén ¢d bién phap loai nude ra khoi khoi phan img.

Acyl hoa vé&i tic nhén acid thuong dugc tién hanh & nhiét d cao (khoang
120°C-200°C).

2.2. Cac estgr

Céc ester khong phdi 14 tic nhin acyl hod manh. Nhumg né dugc sir dung trong
nhiéu trudmg hop, dic biét 1a nhimg ester c6 nhém hut dién tir manh trong phén . Vi
du: clorocarbonat ethyl 14 mdt tic nhin dwoc sit dung rong rai dé dua nhém ethyl
carbonat vao phén tir hitu co.

Ester duge dung trong cac trudmg hop O-, N-, C-acyl hod. Tuy nhién, trong cong
nghiép ngudi ta it ding ester dé lam tdc nhan N-acyl hoa, trir truong hop diéu ché
formamid v dimethyl formamid. Acid formic khdng c6 dang anhydrid hodic clorid acid
fuong tng, nén chi co thé sir dung dang acid hoic ester ciia né.

HCONH, + CH30H

NH; + HCOOCH;

2.3. Cac amid
Amid 1a nhimg tac nhan acyl hod yéu, nén it khi dugc sit dung. Hai téc nhan hay
st dung trong tdng hop héa dugc 14 formamid (HCONH;) va carbamid (H;NCONHz).
Carbamid dugc dung dé acyl hoa alcol thanh uretan: '
- C,HsOH + H;NCONH, HNO; — C;HsOCONH; + NH4NO;

2.4. Cac anhydrid acid

Anhydrid acid 14 tac nhén acyl hoa manh, c6 thé acyl hoa dugc amin, alcol va
phenol. Khéong tao ra nuéc trong qua trinh phan tmg. Tac nhin hay dugc sit dung la
anhydrld acetic. O nhiét dd thép, né it bi thuy phan trong nudc nén cb thé acyl hoa trong
mdi trudng nude hodc méi treomg kiém.

Néu tic nhén la anhydrid hdn tap (anhydrid cua 2 acid khac nhau) thi nhém acyl
nao hoat hoa hon s& dugc thé vao phén tir cin acyl hoa.

Xiic tdc cho phan tmg acyl hoa thudmg 13 céc amin béc ba (triethylamin, pyridin,
4-dimethyl-aminopyridin).

2.5. Cac halogenid acid

Halogenid acid 1a téc nhén acyl hoa rit manh, trong d6 cac clorid actd duoc s
dung nhiéu nhét. Halogenid acid thuong 12 nhitng chéit long, d& bi phan huy boi nuroe.
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Qua trinh acyl ho4 tao ra HX, vi vy ngudi ta thudng phai ding cac base hiu co nhu
pyridin, triethylamin, quinolin, diethylanilin... lam chét hip thu. Véi céc clorid acid it
bi thuy phan bot nuée (clorid acid cha acid thom, sulfonyl clorid) thi ¢6 thé acyl hoa
trong dung dich xat 10-20% hoiic dung dich carbonat kiém.

Céc tac nhan: dién hinh ciia nhém nay 13 acetyl clorid, benzeyl clorid, photgen,
~ benzensulfoclorid. ..

Halogenid acid ¢ thé acyl ho4 cac nhém -OH, -NHy:
ROH + R’COX — R-OCOR’ + HX
RNH; + R’COX - R-NHCOR’ + HX

2.6. Xeten

Xeten (CH,=CO) 14 tic nhén acyl hod manh nhit, dugc sir dung ang rdi trong
cong nghiép. N6 dugc sir dung dé acyl hoa cac nhom -OH alcol, -NH amin, -OH acid.
La tic nhin acyl hoa chon loc nhém -NH amin, vi & nhigt d6 thuong né phan img manh
v6i -NH ciia amin ma khong phan img véi -OH ctia alcol.

3. CO CHE PHAN UNG
Lién két C-X trong tic nhéan acyl héa ¢ thé bj cit theo 3 kiéu:

R—C + X' R—C® + x°© r—c© + x©

Tuong ing ta c6 céc loai co ché sau:

3.1. Acyl hoa theo co ché géc

Dudi tac du.ng cla xuc tac peroxyd, gbc acyl tao thanh va tham gia vao cac phan
tmg theo co ché gbc tur do.

id . .
cicuo %% CH;cO0 + H

CH,CO + CH;CH=CH, —H . CH;CH,CH,COCH;
3.2. Acyl hoa theo co ché ai dién tir

Nhom acyl clia thc nhén acyl héa d& bi phan cuc do doi dlen tir lech vé phia
nguyén tir oxy c6 d6 am dién 16n hon. Néu X 13 nhém hit dién tir manh thi tac nhén nay
cang d& bi phan ki thanh cation acyli (RCO"). Nguyén tir C ciia nhém acyl mang dién
tich duong nén la tac nhén 4i dién tr.

Cao ché phan {mg c6 thé viét nhu sau:
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© ROH

‘ @ .
RCOX RCO + X ——» RCOOR' + HX
RCOX + ROH —— R-—(IZ-—'X — RCOOR' + HX
I | |

3.3. Acyl hoa theo cor ché ai nhan

: Trong thue té rat it gap qua trinh acyl hoé xay ra theo co ché ndy. Béi vi kha nang
tao anion acyli (RCO) 1a rat khé. Cac aldehid trong méi trudng kiém manh tao thanh
hop chét dimer 14 mot trudng hop diic biét:

CH

OG
PhCHO +CON° Ph—& i pnde
N o
OH H O OH
Pucto P b o® - P~ P
CN Ph -

4. CAC YEU TO CAN CHU Y TRONG QUA TRINH ACYL HOA

4.1. Xic tac _
Xiic tac cho qua trinh acyl hod c6 thé 14 base hodc acid.
Acyl ho alcol hodc amin béng téc nhin halogenid ho#ic anhydrid acid thi xiic tic

13 c4c amin béc ba nhu triethylamin, pyridin, quinolin, 4-dimethyl- amino-pyridin, mot
s6 trudng hop c6 thé ding carbonat kiém hogic kiém.

Acyl hoa alcol bang acid carboxylic (ester hod) thi xtic téc 1a acid sulfuric.

4.2. Dung mébi _

“Dung méi thudng 14 céc chét tham gia phan {mg (c4c alcol hodc amin) hojc chinh
tac nhén acyl hoa. Tmorng hop cé4c chat tham gia phan (ing khong hoa tan tic nhén acyl
ho4 thi ding mdt dung mdi trg tan thich hop (benzen toluen, clorobenzen, cloroform,
tetraclorocarbon, dicloromethan...).

4.3. Nhle,-t ad

Acyl hoé 14 qud trinh toa nhiét. Tuy nhlen, giai doan diu cin cung cap nhiét dé
khoi mao phéan tmg. Sau d6, khi phan ung xdy ra manh, c6 thé phai lam lanh dé loai bét
nhiét phan vmg. Giai doan cudi cn cung nhiét lai dé phan tmg két thuc
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Tuy céc chét tham gia phan émg va tic nhén ma nhiét d6 phan ing khéc nhau. Vi
du: v6i tac nhén 14 acid carboxylic, khi acyl hod alcol can tién hanh & 200°C, acyl hoa
amin & 120-140°C. Téc nhan halogenid acid chi cAn nhiét d6 dusi 50°C.

5. MOT SO ViDY

5.1. Didu ché thudc ha nhiét giam dau aspirin ,
Cho acid salixylic tic dung voi anhydrid acetic, xtc tac 13 acid sulfuric déc, &
nhiét do 80-90°C trong thoi gian 30-45 phit. D& ngudi, loc thu tinh thé. Rira bang nude
- va say dé thu san pham. :

COOH

COOH | |
@I + (CH3CO)0 ——» : + CH;COOH
SOH _ OCOCH;

5.2. Ban téng hop thudc sbt rét artesunat

Acyl hoa dihydroartemisinin bing anhydrid succinic trong dung mdi n-hexan hodc
dicloromethan, véi xuc tic la cdc amin hiru co nhu pyridin, triethylamin ho#c
4-dimethyl-aminopyridin. -

o

~H

) |"H
0\/ .
é I\CH::,
OCOCH,CH,COOH
5.3. Didu ché acetanilid
Phuong trinh phan img nhur sau:
. ' NH, I NHCOCH;
+ CH3COOH =—== + HO
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So d 1.7. Thiét b didu ché acetanilid

H,0

5 6
1. Binh phan tng ' ~ 2.Cpttach
3. Sinh han _ 4. N&i két tia
5. May vaylitam - 6. TG séy

Anilin va acid acetic dwge cho vao binh phéan (mg 1, ndng nhiét d5 1én 140°C va
gitr trong 8-10 giv. Trong qua trinh phan img, nudce tao thanh duoc cit ra lién tyc. Sau
do, khéi phan tmg duge xur i vol nudce da dé thu san pham dang tua tinh thé, Rira lai
béng nuoc loc va sdy.

CAU HOI LUONG GIA

1. Trinh bay dinh nghia qua trinh acyl hoa? Cach phén loai va muc dich cia qua
trinh acyl hoa? ,

2. Trinh bay c¢dng thitc chung va cac loai tc nhén cia quia trinh acyl hoa?

3. Co ché phan tmg acyl ho4 va mjt s6 yéu tb can chii y trong qua trinh thuc hién
phan {mg acyl hoa?

4. Trinh bay phwong phap tbng hop aspirin, artesunat va acetanilid.
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- Chuong 7
ESTER HOA

MUC TIEU HQC TAP

1. Khdi niém vé phan tmg ester hod va cdc phuong phdp diéu ché ester.
2. Co ché cia phan img ester hod.

3. Cdc yéu 10 dnh hucng dén qua trinh ester hod v phirong phdp chuyén dich cén
bang cho phan ting ester hod.

4. Cdc vi du teng dung ciia phdn ung ester hod.

1. DAl CWONG

Qua trinh tao hgp chét ester bing phan tng giita acid carboxylic véi alcol, xtc tac
acid v6 co duge goi 14 qua trinh ester héa.

Ester hoa 14 phan tng thuéin nghich, phuong trinh nhu sau:
RCOOR + H0

R—COOH + ROH
C6 nhidu phuong phép didu ché ester, trong gido trinh ndy ching tdi chia cac
phuong phép d6 1am ba nhém: acyl hod, alkyl hod va phwrong phép oxy hod khur.
1.1. Diéu ché ester bang phwong phap acyl hoa |
— Phan ung ester hoa (estériﬁcation):
R-COOH + R’-OH

~ Phan tmg “rugu phan” (alcoholysis):

R-COOR’ + H,0

NH2 NH2 .
+ HOCH,CH,N(C,H;), === © + C,HsO0H
COOC,Hs , - COOCH,CH,N(C5Hs),

— Phan ing “acid phén” (acidolysis):
CH;COOCH=CH,; + C|;H;3COOH =——=C;1,3CO0OCH=CH, + CH;COOH

{Acid laurinic) ~(Vinil laurinat)
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— Phén tmg “chuyén dbi ester”:
HCOOC(CH3); + R-COOCH; R-COOC(CH;); + HCOOCH;

— Phan ing cia anhydrid acid véi alcol hodc phenol: |

(CH;COX0 + R-OH — CH;COOR + CH;COOH

(CH;CORO + Ar-OH —>  CH;COOAr + CH;COOH
— Phan Umg giira halogenid acid véi alcol hodc alcolat: |

CLCO-Cl + GHOH -  CICOOC:H; + HCI
— Phan (mg gitta amid véi alcol: _
R-CONH; + R-OH —» R-COOR’ + NH;

1.2. Didu ché ester bing phwong phap alkyl hoa
—  Phan {mg gitra mudi carboxylat véi alkyl halogehid ho#c arakyl halogenid:
 CH;COONa + C;HsBr .— CH;COOC;H; + NaBr
CH;COONa + CHCHy-CeHls — CH;COOCH,-CeHs + NaCl
—  Phan tmg alkyl hod nhém -OH ciia acid bang epoxyd:
H,C—-CH, + CH;COOH — > OH—CHy—CH,~0—CO—-CHj |

N/
0

— Phan img cong hop vio ndi d6i C=C ciia acid vb co va hiru co:
CH,=CH, + H;804 — C_H3CH2-OSO_20H
' CHy=CH, + CH;COOH — CH;COOCHCHs

1.3. Didu ché ester bing phwong phap oxy hoa-khir -

—  Phéan (mg Cannizzaro (benzaldehyd trong méi truong kiém dac):

(S

2 CeHs—CHO —How  CiH—CH—0-CO-CeHis

— Phan img Tlschenko (aldehyd/nhém -alcolat):
' | 2CH;CHO — CH3COOC2H5
~— Phan {ing gilta carbon-monoxyd vdi alcol trong alcolat kim loai & nhiét d6 va ap
suat lon:
ROH + CO - HCOOR
San phim ester hod dugc sir dung rong rii trong céc linh vyc sau:
- Trong dugc phim, dimg 1am thudc (aspmn, novocain, diethylphthalat, artesunat...).
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Lam chét trung gian trong tdng hop hiru co va hoa duge.
— Trong hoa m§ phim, cic ester ding lam huong liéu.
— Lam dung moi (ethylacetat, butylacetat...).

2. CO' CHE PHAN UNG

Phén vung ester hoa kinh dién 13 phén g tao ester giifa acid carboxylic va alcol.
Day 1a phan {mg thudn nghijch, xic tic la acid v6 co.

Phén it nuéc tao thanh trong phan tmg ester héa c6 thé theo 2 cach:

@)
P
R—Cg-mmrmmm - 1 , o
B i s i s s —— - 4 H
0O R-—-COOR' + H0
2z ‘
R—C\ fommmm—— e 1

Két qua cla nhiéu cong trinh nghlen ciu chu'ng minh ring, béc carbon trong phan

tir alcol quyet dinh phén tir nude loai ra theo kleu nao. Trong thirc té, ¢6 hai kiéu co ché
tuong Urng vai hai triedmg hop sau:

2 1. Ester hoa véi alcol bac 1 va bac 2

Dudi tac dung cua acid vé co, qua tnnh ester hod c6 thé xay ra theo co che don
- phén tir hodc ludng phén ti: :

— Co ché don phan tir:
o] 0 0O
R—C\/’ + W ---.-L R-— :’© T R-c” +  HO
OH nh ?“H nh
H - o : o
nh
R-Cg + O-R R—C’o = R-¢" « W
H
Co ché ludng phén tir _
O O—H - R'OH OH
Il + nh . ] ch
R—C + H R—C—OH =t  R—(C—OH
‘oH ® . uh _
_ S ®O—R
OH - O ~H
nh ] nh y:
R—C® =~ R—C +H
ch | - nh ]
— H,0 O—R' OR'

Cé hai truomg hop déu/l4y nhém -OH ciia acid carboxylic @é tao thanh phén tir mréc.
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2.2, Ester hoa véi alcol bdc 3

Truong hop nay phan tir muréc dtmrc tao thanh tir nhém -OH cua alcol. Co ché
phan mg nhu sau:

CH; ‘ CH, " CHj

CH3—'—$—OH + H n':l CH3—(|3—_8H : :;1: CH3.—<:39 + H,O
CHs H3(ll EI'I o CH;
RCOOH nh P X N
Rt R—< nh R—< + H
ch oo ™ OC(CH),
C(CHz)

3. CAC YEU TO ANH HUONG DEN QUA TRINH ESTER HOA -

3.1. Xue tac

Xiic tac ¢6 téc dung day nhanh qua trinh ester hod. Cac xtc tic hay ding la acid
proton manh nhu: sulfuric, hydrocloric, sulfonic, percloric, phosphoric. Ngoai ra con sir
dung mét s6 acid Lewm khac: BF3, ZnCl,, SnCly, SiF4, FeCls. ‘

Gin diy ngudi ta dimg céc chit trao dbi jon lam xdc tac thay cho acid. Voi xic
tac loai ndy, qua trinh xir li sau phan tmg s& don gian va ¢6 thé sir dung lai xtc tac.

Xic tac khong anh hudmg dén cin bing cia phan ing.

3.2 Dung moi

Dung mdi cua qua tr1nh ester hoa thudng la cdc alcol tham gia phan Lrng dugce
ding qué thira. Néu acid carboxylic khong tan trong alcol thi cin m6t dung méi trg tan
. thich horp (aceton, benzen, toluen, cloroform, dicloromethan...).

3.3. Nhiétdd -

Ciing nhu nhiéu phan tmg khéc, nhiét co tic dyng lam tang tbe db phan Umg ester
hoa. Viéc tang nhiét d§ cua phan 4 ung chi dén gi6i han nhiét d9 s6i ctia alcol duge dung
lam dung méi cho phan Umg. Néu muébn nang nhiét d3 1én cao hon, thi phai ding thiét bi
chju 4p suit.

3.4. Didu kién can bing cia phan (rng ester hoa

3.4.1. Hang s6 can bang cua phan imng
. Ester hoa la phan ung thuin nghich. Mdi phan {mg cu thd c6 mdt hang sb can
bang riéng. Hang s6 cin bang duoc tinh theo cng thic sau:
[ester] . [ nuée |
K= '

[acid]. [ aleol]
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Gia tri K cang 16n thi kha nang chuyén hoa thanh ester cang cao. Cong thirc nay
cho phép tinh dugc nong dd cua ester tao thanh trong phan img, néu sir dyng qua thira

mot trong hai thanh phén tham gia phan tmg,

34 2. Anh hu'ong ctia cdu truc alcol téi tée d6 ester hoa va néng dé ester tai
cT iém can bang

~ Thi nghlem ciia Mencsutkin (1897): ester ho4 cac alcol khac nhau véi acid acetic,
két qua duoce thé hién & bang sau:

Hing sb cén bing va téc dd ester hoa cua mét sé alcol

] Khéi ligng ester tao thanh (% mol)

S6TT . Tén alcol - - K

Sauigiv . | Odiémcanbing

1 Methanol . 55,59 69,59 5,24 -
2 Ethanol 46,95 66,57 3,96 |
3 | Propanol . 46,92 66,85 4,07 -
4 Buthanol 46,85 . 67,30 N 4,24
5 Allyl alco! - ‘ - 3572 ' 59,41 2,18
6 Ben}.yl aicol | 38,64 60,75 2,39
7 fzopropanol - 26,53 _ 60,52 2,35
8 Methyl-ethyl-carbinol 22,59 59,28 2,12
9 Diethyl-carbino! 16,93 58,66 2,01
10 Diallyl-carbinol -' 10,31 50,12 1,01
11 { Mentol 15,29 . 8149 2,55
12 Trimethyl-carbinol 1,43 : o 6,59 0,0049
13 Phenol 1,45 | 8,64 - 0,0089
14 Thymol ' 0,55 9,46 0,0192

Ket qué cho thay, methanol ¢6 téc dd phan ung lon nhét va ndng do ester tai dlem_
cén bang cling cao nhit. Céc alcol bic nhét, cac alcol no cé tdc d6 phan tmg va hé sb
cin bang cao hon cac alcol bic hai ho#c cac alcol khéng no tuong tmg. Cac alcol bic ba
cb tdc do ester hod bé nhit,

Tém lai, alcol cang phan nhanh va mach nhanh cang gin nhom —OH thl toc dé
ester hoa cang gidm, ndng dd ester tai dlcm cén bang cang thip.
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3.4.3. Anh hwong cau trac cua acid to1 toc do ester hoa va néng dj ester t;u d‘ iem
can bang - _

- Ciing twong ty nhu céc alcol, Mencsutkin d3 khao sat kha nang ester hoa cua mot'
s6 acid ¢6 cAu tric khéc nhau véi alcol isopropylic & nhiét 46 150°C. Két qua cho thiy,
anh hu'cmg cia mach carbon trén phin tr acid den kha nang ester hoa khéng nhu trong
trromg hop cia alcol. Tée db ester hoa va gia tri ndng d5 ester tai didm cén bang khong
ty 1€ theo sy phin nhanh cia mach carbon.

Hing so cén b&ng va téc d$ ester hoa cia mét 56 acid

' 61T | ] Khéi lwgmg ester tao thanh (% mol)
Tén alcol Sau 1 gi&r & diém can bing K-
1 | Formic | . 6189 . 6423 3,22
2 | Acetic . 44,36 67.38 4,27
3 Propionic . 41,18 68,70 _ 4,82
4 'n-Butyric - ' 3325 ' 69,52 N 5,20
5 | Isobutyric : 20,03 : 69,51 5,20
6 | Methyl-ethyl acetic 1 2180 73,73 7,88
7 | Timethylacetc - 82 72,65 | 708
8 Dimethyl-ethyl acetic 3,45 74,15 - - 8,23
9 | Phenylacetic - . 4882 7387 7,99
10 | Phenyl propionic =~ 4026 - 72,02 | 760
" 11. | Benzoic . g2 . 7257 7,00

4. CAC PHUONG PHAP CHUYEN D|CH CAN BANG CHO PHAN PNG ESTER HOA

C6 hai phuong phap chuyen dich céan bang d 1am ting hiéu suft clia qud trmh
ester hoa:

1. Tang néng do mdt trong hai chit tham gia phén g (acid hodc alcol) Véin ¢
ndy thuc hién don gian va thudng ding alcol thira nhiéu lan

2. Loai khoi phan g mot trong hai chét tao thanh.
Trucmg horp nay. duorc thye hién bdi hai bién phap sau day
* Loai nuéc ra kh01 phan ung::

T Neu c acid 14n alcol dung trong phan ng ester hoa deu 1a nhu'ng chat co
nhiét do sbi cao thi loai nude béng cach cét lién tuc trong qua trmh phan img, ¢o thé
suc khi tro vao dé tang tde do loai nuccc

o+ Neu acid c6 do s6i cao, alcol c6 46 sbi thap horn nuéce thi dimg alcol thira
nhiéu lan, ¢ét loai nuéc va alcol lién tuc trong qua trinh phan (mg.
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—  Thém mot dung mbi d& tao hdn horp sbi ding phi ba chu tir (nucc-aicol—dung
mdi) cé nhiét d6 s6i thap hon nhiét d6 s6i coa nuée va cit loai ching ra khéi hdn hop
phan tmg. Hn hop hoi duoc ngung ty, tach loai pha nudc, pha hiru co chira mét phan
alcol dugc din trd lai binh phan tmg. Cac dung mdi hay ding 13 benzen, toluen
cloroform, dicloroethan, tetraclorocarbon.

— Loai ester ra khoi phan {ng:

Cé hai phuong phap sau:

— Néu ester tao thanh c6 d6 s6i thap nhét trong hon horp phan tmg thi lién tuc cht
thu ester trong qua trinh phan img. '

— Néu ester tao hon hop ding phi hai hoic ba cAu tir v6i cac chat tham gla phan
tmg, thi hdn hop hoi cét ra duge ngung tu tich 14y ester. Pha nuée + alcol duoc din trd
lai khi phan tmg.

5. MOT SO ViDy

5.1. Didu ché thudc chira ghé diethylphtalat
Hbi lini anhydrid phthalic va ethanol (thira 3-5 1dn) véi xiic tac 12 acid suifuric ddc
trong hai gio.

Phan ng xay ra qua ha1 giai doan: giai doan diu 13 pban tmg acyl hoa ethanol tao
thanh monoester. Sau d6 ester hoa monoester thu dugc tao thanh diethyphthalat.

Két thic phan ing, cét thu hdi alcol thira. Rira ester bang nude, sau d6 trung hoa
véi dung dich natri carbonat dé loai acid xUc tac. Rira lai bing nuéc dén trung tinh, lam
khan va c4t phan doan dé thu ester tinh khiét.

So dd cac giai doan phan img nhu sau:
00C,H;s

i

C, 0O0C,H;

o - CIHSOH -t GHOH

o0 COOH sto., COOC;Hs

Il
o

5.2. Piéu ché thubc giam dau methylsallxylat

Hbi luu hdn hop acid sahxyl:c va methanol (thita gép 10 l4n) trong 10 gior voi
. xtc tac 13 acid sulfurlc diic. Phan img két thic, ¢it loai methanol va ria hén hop phan
Umg v6i nirée nhiéu lan. Sau d6 trung hoa véi dung dich natri hydrocarbonat dén trung
tinh. Rua lai bing nuéc, 1am khan va cét phin doan thu methylsalixylat tinh khiét.

COOH S0 COOCH;
@I + CHsOH ==—= @: + HO
_ OH _

OH
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CAU HOI LUQONG GIA _
1. Qué trinh ester ho duge hiéu nhu thé nao? Myc dich ciia n6?

2 Didu ché ester gbm 6 nhﬁ'ng'phuoﬂg phip nao? Viét phuong trmh phan ‘mg
moi loai d6?

3. Trinh bay co ché phan tng ester ho4?

4. Néu cac yeu td 4nh hu'ong dén qua trinh ester hoa va cic phuong phap chuyén
dich cin bang dé ning cao hiéu suat cua qua trinh ester hoa?

5. Trinh bay phuong phap san xudit dlcthylphthalat va methylsahxylaﬂ
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Chirong 8
PHAN (’NG THUY PHAN

MUC TIEU HQC TAP

1. Khdi niém vé phan teng thuy phdn va cde logi tdc nhdn thuy phdn.
2. Cdc logi phdn tmg thuy phdn va co ché ciia nd.

3. Mpt s6 vi du vé phan vmg thuy phan.

1. DAl CUONG

Thuy phén la qua trinh phén huy m{t hop chit ndo d6 bing nu¢c d8 tao ra hai ho’p
chét méi. Trong d0, cac thanh phén cia phan tir nuéc (H' va OH) déu tham gia vao cau

tao hai hop chit méi nay.
Vi dy: phan tmg thuy phén .cster
R—COOR' + HO

 R—COOH + ROH

Xic tac cho phan tng thuy phén 14 céc acid, kiém va enzym Chu'orng nay khong
dé cap dén phan \img thuy phan xvc tic enzym.

Théng thudmg thuy phén xic tac acid la phan ing thuin nghich, con thuy phin
xac tac kiém 1a phan img khong thudn nghich.
2. CO' CHE CUA PHAN (PNG THUY PHAN

Thuy phan 13 phan tmg thé 4i nhin (Sy), tic nhan ai nhan 14 nude. Xuc tac cho
phan g 1a acid hoac base.

V&i céc nhém hop chit khac nhau va xtic tac khac nhau, phan img thuy phin cling
xdy ra voi co ché khéc nhau. Vi vay, dbi v6i timg nhém horp chét cu thé, sé& trinh bay co
ché phan mg riéng.

3. CAC TAC NHAN THUY PHAN _
3.1. Thuy phén biang nwéc

. Phan tng thuy phin b.::“mg mréc cé thé c6 mit xtc tac hodc ¢6 trudong hop khéng
can xdc tac. Nhiét dd cua phan img phu thude béan chat cic chat can thuy phin,

Trong nhiéu trudng hop, phan tmg thuy phén s& sinh ra acid hoéc base, cic chét
nay s& xic tac cho qua trinh thuy phén tiép theo. Cin cir vao d6, ngudi ta chia phan img
* 1am hai loai:
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3.1.1. Thuy phén véi sy tao thanh san pham phy 14 base
_ Thuy phan céc hop chit co kim co thé x4y ra mot cach manh liét ngay & nhiét 4o
- thip. Vi du: diethyl kém & 0°C d4 phin (mg manh liét véi nudc:
In(CHs), + 2 Hy0 ——» 2 CoHg + Zn(OH),
Céc hop chét Grignard ciing phan (mg ménh liét véi mrée ngay & nhiét d6 thp.
C,HMgBr + H,O — CHs + Mg(OH)Br
Cac alcolat ciing dé thuy phén véi nurde tao ra alcot va hydroxyd kim loai. Phan
g nay khong cé muc dich diéu che, ma chi dé phén huy alcolat tao thanh trong mét
qua trinh hod hoc. ‘ '
AOCHs); + 3H,0 — AlOH); + 3CH;OH

3.1.2. Thuy phén véi sy tao thanh sén pham phy 1 acid

Céc halogenid acid, anhydrid acid va ester phan {mg véi nudc tao thanh cac acid
tuong Ung. -

Cac clorid acid vo6 co (POC]g, HOSO,Cl, PCls) va clorid acid ctia cac acid
carboxylic ¢6 mach carbon ngdn phan img vd cung ménh liét véi nude. Acetyl clorid
phan tmg v&i nudc manh dén mirc c6 thé gy nd. o

Céc anhydrid acid vb co (vi du SOs, P,0s) ciing phén ting manh liét véi nude dé tao
ra acid tuong tmg. Anhydrid acetic lac véi nudc da cling thuy phén thanh acid acetic.

- Céc ester cta céc acid v co, dic biét 12 cac ban ester (vi dy: alkyl hydro sulfat)
thuy phin trong nudce mdt cach d& dang. Nguoc lai, ester cua acid hitu co thuy phén voi
nude rat chdm (trir methyl formiat).

3.2. Thuy phan vé&i xtic tic acid hoic kiém
3.2.1. Xdc téc acid | o _ o
Acid 1am ting t6c dd thuy phan cia nhidu loai hop chit: ester, nitril, amid. Xdc
tac acid dugc ding trong nhimg trudong hop, khi thuy phén véi mrde phan timg khéng
chay hay khéng sir dung duoc xuc tac kiem. S
Thuong st dung acid sulfuric va hydrocloric. Hoat luc xuc tac cta acid sulfuric
kém acid hydrocloric, nhung né dugc sit dung nhiéu hon boi vi it gdy n mon thidt bi
hon acid hydrocloric. Acid sulfuric duge sir dyng khi thuy phin ddu md, cellulose va
khi dudng hod tinh bét. _

_ Ngoai ra con st dung acid phosphoric, acid percloric, polyphosphoric va chét trao
doi cation. | ' ' '
3.2.2. Xic tic kiém ,

Uu diém: téc do thuy phin lon hom xic tac acid, phan {mg khdng thuin nghich.
Khéng s¢ in mon thict bj phw trrdme - hop-xiie-tic-acid.
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Thuong sur dung xtc tic NaOH, KOH hodc Ca(OH),. Trong trudng hop cAn méi
truomg kidm nhe, co6 thé ding carbonat kiém hay Ba(OH),.

Luong kiém sir dung trong timg phan Gng cling khac nhau: chi dé xuc tic, ding
theo dwong lugng hoge ding qua thira.

Néng d6 kiém ciing thay déi tuy loai phan tmg. Théng thuong hay ding ndng d6
5-20% trong nude (trir phén Ung nung kiém). :
3.3. Phan (g nung kiém

Puoc tién hanh trong kiém nung chiy c6 chia 5-10% nudc, & nhigt do 200°C-350°C.
Phan {mg nung kiém duogc st dung dé san xuét phenol & quy mé cong nghiép.

ArSO;H + 3N2OH — ArONa + N2;80; + H0
Co ché phan g nhu sau: .

&

o
8503 10)

Q) “Bis.__on
:0H
—_— I © pr——— + H{SO;;e
. . : ‘/ .

~ Ngudi ta thudng sir dung NaOH, KOH hofic hn hop NaOH+KOH dé c6 dd chay
thap hon trong phan tmg nung kiém.

4. CAC PHAN UP/NG THUY PHAN

4.1. Thuy phéan céac atkyi va aryl halogenid

Thuy phan céc hop chét alkyl, ary! halogenid thu duge cac din chét alcol hodc
phenol trong ung. _ X

Céc din chit halogen phan img v6i nudc khong c6 xic tic, 13 phan {mg thuin
nghich: ‘

R-X + H,O = R-OH + HX
Vi phin {mg cita din chét halogen véi nudc xay ra qua cham (ddc biét chim 13 cac
aryl-halogenid), nén qué trinh thuy phén thuong tién hanh trong mdi trudmg kiém. Phan tmg
ndy c6 ¥ nghia trong cong nghi¢p tdng hop nhiéu nguyén liéu quan trong nhur: alcol amylic,
alcol allylic, alcol benzylic, glycol, phenol va dn chét... tir cac halogenid trong g,

~ Co ché phan (mg:
Co thé xéy- ra 2 truomg hop phu thu(jb vao bic cia carbon trong alkyl-halogenid:
~  Thé 4i nhén nhi phan tir (S\°):
Thudng xay ra vdi alkyl-halogenid béc 1 va bac 2. Co ché nh sau:
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o H H ch H H 0 H H ¢
oH ., © C|3—-X — HO—--(|3 ----- X -_--—.-Ho.—-clz + X
CHy . CH; CH;
Sin phim c6 cAu hinh khéng gian ngugc v6i cAu hinh ban diu.
~ Thé 4i nhén don phén tir (Sx’):
Xay ra vii alkyl-halogenid bic 3:

CH; CH o 9 'CH B
h Q 3 =)
> ~
CH, . CH3/ oh CH;

— Thuy phén céc aryl-halogenid thﬁb’ng xay ra theo ¢o ché nhi phan tir.

4.2. Thuy phéan cac din chit ctia acid carboxylic

Phan {mg nay c6 y nghia thuc té trong céng nghiép thuy phin céc ester, amid,
anhydrid v clorid acid. Phan tmg xay ra d& dang khi dién tich duong riéng phén cia
nguyén tr carbon trén nhém carbonyl cang lon. Néu nhém thé gin v&i nhém carbonyl
hit dién tr cang manh thi kha ning phan tmg cang cao.

Kha nang phan ng ¢ha cic nhém chire duge sip xép theo thir tur sau:

S SR N

7 < —7 < < 7

4
—C —C
CO S

Xuc tac acid lam ting su phin cyc cia nhém carbonyl, do do ciing lam tiang kha
niing thé 4i nhan.
\ + \\ - @ \@ -
C=O + H C=0QH -=-—>» C—OQH
/ / /
Céc din chét c6 kha ning thuy phan yéu (ester, am1d) su thuy phan s& dé dang
hon néu ¢6 ion OH xtic téc.

Cl

4.2.1. Thuy phan céac ester

Thuy phén céc ester c¢6 thé sir dung xtic tac acid hoic kiém.

Trudng hop ding xtc tac acid thi phan ung la thuén nghlch twong tr chiéu
nghich ctia phan tmg ester hoa.

Qui trinh thuy phén c6 thé xay ra theo hai huéng sau ddy:
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O
R—-C g 1. Cét lign két Acyl-Oxy(Ac)
O+R’ 2. Cétlién két Alkyl-Oxy (Al)

2
Tuwong img ta c6 8 trudmg hop khéc nhau duge thé hién & bang sau:
(A: xtc téc acid, B: xic tac base, cac sb 1, 2 chi bac cha phan tmg)

Cac kha niing cua phan &ng ester ho4 va thuy phan

thlzftﬁga Kha nang xay ra phin fng
An Thuy phan ester va ester hod alcol bic nhat va bac hai
Anc' Thuy phén ester va ester hoa cac acid ¢o can tré khdng gian
An’ .| Pén nay chwa gép
Ax' Thuy phan ester va ester hoa aicol béc ba
Bac® Thuy phan céc ester bing base
Bac' " | Bén nay chwa gap
Ba -Thuy phan cac ester cha alcol bac ba, tuy diéu kién phan (g ma xay ra theo co
B! ché don hodc Iu'o'ng phan tr
_  Co ché cit acyl (Ac):

Thuy phan ester va ester hoa cac din chét clia ac1d carboxylic theo co ché AAC
duoge bidu dién nhu sau:

X . Hm ¥ e ROH.h ¥ nh (HX) R % Qi H_ R—C=0
.- ! C = —_—— — (=0
R—(C=0 =—== R—C=QH =— R—C—QH = — [ ==

= " ch = T ch O—R’ OR'

I i 1 v

Trong do6: R=alkyl , aryl |
Néu: R’=alkyl, X=OH: Ester hoa
R’=alkyl , X= OR’": Alcol phén
~ R=H,X=Cl, OCOR, NH,, OR: Thuy phén
Giai doan tao hop chit trung gian II 1a giai doan cham, quyét dinh tdc d6 phan tmg.
- Co che A

Dudi the dung xuc tac acid manh ion acyh (II) hinh tha.tﬁl, day la budc quyet dinh
tbc dd phan img:
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}l( H' nh }I( HX ch @ ah & ROH) 2 0 v
w ) L . e R

. ih 4 ) - nh C. H__g_R, OR' -

I I Cm v
— CochéBs2 _ | |
Bay la loai phan tmg khéng thuin nghich. Co ché nhv sau:

e > ! " // . . )

R—C=0 - Oif & R—C("?..)’ <~ R~ + X ——>RCOO™+ '
o ch. o

Co ché phan ing thuy phén trong méi truomg trung tmh cling twong tir nhu co ché
B’ nhung 13 quaé trinh thun nghich:

X H X ' . X
I " - ch I ne -H ! nh
R—C=(Q + 0\ R_(I}_O R—?——OH " RCOOH + HX
- " nh * : ¢ .
H ®0OH, OH

— Co ché cit alkyl (Al):

Khi thuy phén ester cia céc alcol bac ba (vi du: #-butyl alcol), Xu¢ tdc acid hoic
base déu cit lién két alkyl-oxy. Co ché Aa' duge minh hoa nhu sau:

0O OH" 0 .

o e o ]

R—c/ R—C% R—C + R
“OR' ~OR' | “OH

@® .
R'+ H0 _lcﬂﬁ_"' R OH, H R'OH

olefin

R’ 1a nhém déy dién tir manh va d& dang dugc tach ra. Carbocation R** ¢6 the tao
voi nude thanh alcol méi hoie loai H' tao thanh olefin.

4.2.2. Thuy phan cac halogemd acid
Khi thuy phén cac halogenid acid, thu dugce amd carboxylic va HX:

0 .
/ ,

R—C: + HHO ——» RCOOGH + HCI
Cl

Kha néng phan tmg phu thubc nhidu vao cu tric clia phan ti halogenid ﬁpid._
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0 | |
/ @ 0
R’—C\ s R-—-C ©
' Cl “cl

V6i cac clorid acid, nguyén tir clor hat dién tir manh lam dign tich duong riéng
phén ctia carbon 16n, nén né de thuy phan hon acid carboxylic tuong ing.

Phan ing thuy phén thuong xay ra theo co ché Bac’.

'4.2.3. Thuy phéan céc anhydrid
San phim thuy phén 1a céc acid: _ .
(RCO),0 + H,0 — 2RCOOH

Kha niing thuy phin yéu hon cac clorid acid, nhung manh hon cac dan chit khac
cua acid. Phan Gng thuy phén dugc ting cudng véi xuc tac acid hodc base. Thuong xay
ra theo co ché nhi phén tir.

_ Trong cong nghiép, phan (g thuy phén anhydrid khong c6 ¥ nghia thuc tién
nhiéu. Tuy nhién, né cling duge img dung trong san xuét a01d phthalic, acid c1nam1c va
acid acetic bang tir cac anhydrid twong Ung.

4.2.4. Thuy phéan nitril va amid
Qua trinh thuy phan gbm hai giai doan, giai doan 1 14 hydrat héa, giai doan 2 Ia
thuy phéin. Xuc tic [a acid ho#c base.
1- RCN + H0O ———» RCONH,
22 RCONH; + HO ——» RCOOH + NH;
Phan mg c6 ¥ nghia quan trong trong viéc diéu ché cic amid va acid hitu co tir
cac nitril tuong ng.
Thuy phin amid duge tmg dung trong viéc loai nhém bao vé cac amin (nhém
amin thu:o*ng dugc bao vé bang cach amid hoa).
4.3, Thuy phan_cac ether, acetal, cetal
So d6 phan img thiy phan tdng quat nhu sau:

rrt

ROR' + H,0 ROH + ROH

OR JOH
R—CH = R;OH + RyOH + R—-CH
Y

OR, 1|' ‘OH

0
R—CH- + HO0
H N .
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Ca hai phan tmg deu x4y ra theo co ché thé i nhan ludng phéin tr (SN ). Co ché
duge glal thich theo so 46 dudi day :

H OH;

CH *
Rl—‘CHz—O"CH“'R;; S S R]""'CHg“""g—CH— R; =2= RCH,OH+ CH—R; -nﬂ-—- R;—CH-X
| Gh | I
X - X . _ X . . OH
Trong d6: X =0H (bén‘ acetal)
X =OR (acetal)
X =H (ether)

Truong hop thuy phian m& véng epoxyd, xtc tac acid hogc base ciing la phan img
Sn2. San pham glycol tao ra thuorng 14 dong phén trans.

H @ ‘
_\c\_7(< _H, N\ Ko ’O—(Iji - H0_+___ . H
/o o/ _\ 4 H - CCOH . —Cc—oOH

Trong cong nghlep, qué trlnh nay duge ing dung dé dieu ché glycol tir olefin va
bao vé nhom oxo théng qua trung gian acetal va ban acetal. .

4.4. Thuy phan céc hop chat chira lién két carbon-carbon phan cyc

Vai cac din chét carbonyl hoac carboxyl c6 nhitng nhém hit dién tir manh nbi
tryc tlep v&i nhém chire, lién két giita C (nhom chirc) va C (gan v&i nhém hut dién tir)
yéu di va dé bj thuy phén. Viduy:

CO' | _' ' %0

< * OH -
Cle C—— » mo M. cHcy + HO—C,
N -
Cl X : . Lo X
- X: -OH, -H, -alkyl

* Phan (mg nay duorc ung dung san xudt cloroform trong cong nghiép.
Xc tac thuong 1a kiém, it khi thyuc hién & mdi tru'orng trung tinh hay xuc tac ac1d

4.5. Thuy phan cac amin

" Cac amin thudng it bi thuy phan Nhung cac hop chét c6 chu triic enamin thi d&
thuy phén véi x1ic tic acid tao thanh enol.

N N
Ne=c—NR, =4 Je=C—on + HNR;

N e

Céc amin thom ¢ thé thuy phin neu vi tri para. cta no co nhém it dién tir manh.
Vi du: 32 didu ché dimethylamin tinh khiét, ngudi ta sit dung phuong phép thuy phén -
p-nitrozo-dimethylanilin:
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Q;Nf@i;li(cmh _OH o=~—©70H + HN(CHs)

5. THIET B] CUA PHAN LPNG THUY PHAN
Thiét bi cta phan {mg thuy phan phy thudc vao nguyén ligu cin thuy phén,
nguyén tic hya chon thigt bi nhar sau:

- Nguyen lidu dé thuy phin thi co thé str dung cac thiét bi h& hodc kin, c6 mdy
‘khudy, cAu tao hai v6 dé c6 thé lam lanh hogc dun nong. '

- Nguyen ligu kho thuy phan thi dimg thiét bi chiu ap SuAt.

— Thuy phén xuc tac kiém, c6 thé ding thiét bi bing sit hoic thép.

— Thuy phén bang acid H,SO;4 ding thlet bj bang sét silic boc chi, gin diy ngudi
ta ding thép chju acid.

- — Thuy phan bang acid HCI giy in mon 16m. Neu ndng d6 HCI lodng, c6 thé dung
thiét bi ché tao béing hop kim niken hodc hop kim dong (phospho-dong do; nhom-dong
do; mangan—dong do). Céc thiét bi lam bang cao su, nhya, thuy tinh cfing co thé duoc sir
dung. Dai v6i khi HCl thi sir dung dwoe thiét bi bang sét vi ngay & nhiét d6 cao ciing bi
an mon rit thip.

Ngoai ra, cac loai thiét bj kim loai ¢6 16t nhira ciing hay duge sir dung vao muyc
dich thuy phén. -

6. KY THUAT AN TOAN LAO PONG

Cén cha y dén vén d& in mon thlet bi va de phong nhiing nguy hiém v& acid, base.
Pé tranh dung dich acid hoac base ban vao mit, lic thao tic can deo kinh hodc mit na
bao hod lao déng. Cin di ing, mic 4o choang, deo ging tay d& tranh acid hoic base bén
vao ngudi, vao chén tay.

7.MOT SO ViDY

7.1. Piéu ché sulfanylamid

Phan tng thuy phan 4-(acetyl-ammo)-benzensulfonam1d dé loai nhém acetyl 1a
giai doan cudi cling trong qua trinh didu ché sulfanylamid. .

CH3c0NH~©—sozNH2ﬂ> NH;@SOzNHZ + CH3;COOH

Trong cong nghiép thuong hay sir dung thuy phan kiém vi nhém sulfonamld tan
6t trong kiém lodng.

Hbi hru 4-(acetyl-mninb)-benzemulfonarqid véi 5-10 phz"‘m dung dich NaOH
8-10% trong vai gio. Lam-lanh;-acid-héa-bing-HCl-dic dén pH=3-5. D¢ lanh,
sulfanylamid s& két tinh. Loc, rita bang mrdc v siy/déthu san pham. -
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7.2. Cac phrong phap diéu ché phenol

7.2.1. Phurong phip nung kiém

- Nung chay mudi natri benzen sutfonat trong NaOH c6 chira 10% nude & 300°C-320°C
theo phan (mg sau: .

CeHsSO:Na + 2NaOH — CgHsONa + NapSO; + H,O

7. 2 2, Thuy phén clorobenzen (phwong phap Dow}

Nguyén tic ctia phuwong phap nay la thuy phan clorobenzen trong dung dich
NaOH & 360°C. Tir benzen, qua trinh phan img didu ché phenol nhu sau:

, Cl
FeCk -
+ Ch ——» + HCI
80C -
Cl | ' ONa '
O . .
360C
+2NaOH —» + NaCl + H,O

240 bar

- OH
+ HCl —— @ +  NaCl

7.2.3. Thuy phén clorobenzen (phwong phip Raschig)

Piéu ché phenol tir clorobenzen & pha hoi. Phén {tmg duoc tién hanh theo hai
- giai doan:

ONa

CeHg + 1720, + HCl ——» CgHCl + HO
. Ca(PO.
CeHsCl + Ha0 —5%;“(-:)2—- CH0H + HCI

7.2.4. Thay phéh cumol peroxyd (phuwong phip Hock)

CHs
AICL ACHs o | u
CeHg + CH3—CH-—CH2 e C6H5CH\ _L.,. C 6H5—(|300H-L C¢HsOH + CH3COCH3
CHy

Phuong phép nay ngoai phenol con thu duge aceton la dung mdi duge st dung
nhiéu. Do d6, diy 12 mét phuong phép kirh té.
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CAU HOI LUONG GIA
1. Khai niém vé phén tmg thuy phan va céc loai tac nhén thuy phin? -
2. Trinh bay co ché phan tng thuy phén cac loai hop chit khac nhau?

. 3. Thiét bi ctia phan tng thuy phan c6 thé st dung nhimg loai ndo? Nguyén liéu
d& ché tao ching 12 gi?

4. Trinh bay phuorng phép thuy phén loai nhém acety! trong tong horp cac sulfamid
.va cac phuong phap san xuat phenol?
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Chuong 9
OXY HOA

MUC TIEU HQC TAP

1. Khdi niém vé Dphdn 1ing oxy hod va cdc logi co ché cua ching.
2. Cdc tdc nhdn oxy hod.

3. Cdc loai phan teng oxy hod.

4. Mot 56 vi du vé phan iing oxy hod.

1. DAl CUONG

Trong hoa vé co va dién hod hoc ma chung ta dé biét, oxy hod va khir hod la ha1
qué trinh dong thoi x4y ra, dugc goi chung la qua trinh oxy hoa-klut.

Vi du:
HgCl, + SnCl, = Hg + SaCl
Hg™ + 2¢ » Hg'
Sn* - 2¢ — Sn*
Trong phan img nay, thuy ngan la ché"tt’bi khir con thiéc 13 chét bi oxy hoa. S6
lrong dién tir do chét bi oxy hoa cho di bing s6 lrong dién tir ma chét bi khir nhén vao.
Tuy nhién trong hoa hoc hitu co, khéi ni¢m cho va nhin dién tir khéng dugce st
dung rdng rii nhu' trong hod hoc v6 co. Bdi vi, trong cac phan img hitu co rat khoé do

“duge su chuyen dich dién tu' Mat khac céc lién két trong hod hiru co 1a lién két cong

ho4 trj, it ¢6 kha niing chuyén thanh lién két ion. Do d6 trong hoé hiru co, ngucn ta dinh .
nghia phan img oxy hoa nhu sau:

Oxy hoa la phan img lam tdng do oxy hod cila nguyén tir hodc phdn tir tham gia
phdn ing.

D6 oxy hoa ciia mdt hop chit hay mét nguyén t8 nio dé tang 1én duogc thé hién &
3 yéu tb:

— Tang s nguyén tir oxy trong phAn tir.
—  Giam sb nguyén tir hydro ciia phén tir.
—  Giam s6 dién tir trong nguyén tir hodc phén tir.
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Vi du:
CH;CHO + H,0; ——» CH;COOH + H0

HCOOH + C¢HsCH=CH, —» CO; + CgHsCH,CH;

@ @ oe
Cu + Ag — Cu + Ag

Trong ba vi du trén, cac nguyen liéu dau tién la chét bi oxy boé con nguyen liéu
thir hai 12 chét bi khir. Ciing ¢6 thé goi nguyén liéu dau tién 13 tac nhin khir va nguyen
“liéu thir hai 1a tac nhin oxy hoa,
2. CO' CHE PHAN NG OXY HOA | .
Tuy tac nhén va mdi truong, phan tmg oxy héa xay ra theo nhung co che khac
nhau. Sau diy la mét s6 loai co ché thuong gip: e :
2.1. Cor ché phéan rng ty oxy héa

 Co ché nay rhim giai thich cac hién tugng tr oxy hoé trong moi trudng sbng cla
chiing ta. D6 1a sy phén huy cua cac hop chét hira co nhd oxy khong khi.

Dudi tac dung ctia 4nh sang, nhiét d6 hodc xic tac tao goc ty do, cac phan tir hitu
co dugc hoat héa va tao thanh céc goc trr do. Sau d6 céc goc tr do nay phan tmg voi
oxy khdng khi theo phan tmg day truyen : .

RH - hY -RH*

o > B H
K + 0, — ROO’

ROO" + RH — ROOH + R

ROO" + R —» ROOR

ROOH — RO + OH

ROOR -—— 2RO

‘RO ———». Alcol; Hop chét Carbonyl Acid

2. 2 Co ché oxy hoa co xuc tac ‘

" Phan {mg oxy hoé xtic tic dugc chia thanh hai loai: oxy hoa. xuc tac dong the va
oxy hoa xuc tac di thé.

Oxy hoa xuc tac dong thé thuong thuc hién'¢ thé long, con oxy ho4 xic tac dj thé -
thi thuc hién & thé hoi-rin hojc long-rin.

Trudng hop oxy hod xuie tac dong thé, co. chat nguon tac nhin oxy va xiic tac 13
céc ion kim loai déu hoa tan trong chat long va tham'gia phan ung '
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Phan img x4y ra theo co ché gbc tu do: _
RH + Me** > R + Me™ + H
R +0, — ROO
ROO" + RH — ROOH +R
ROOH + Me™ = ROO +Me* + H'
ROOH + Me** - RO + Me* + OH
ROO + RO — — SANPHAM OXY HOA -
Oxy hod xnic tic di thé dugc phan thanh ha1 nhom; xbc tac kim loai va xiic tac

oxyd kim loai. Co ché ctia qué trinh nay dén nay vin chira dugc tam sing t6. .

- Trong s céc xic tac kim loai thi bac va dong dugc sir dyng nhiéu. Oxyd kim loai

thi V05 13 quan trong nhét. Xuc téc nay déng vai tré nhu mdt chat van chuyén oxy.

2.3. Co ché oxy hoa bang tac nhan hoa hoc

Puya vao cac tac nhin oxy héa, co ché phén img c6 thé phan thanh hai nhém:

— Coché oxy héa clia cac hop chét cia kim loai ¢6 hoa trj thay d01

— Coché oxy héa cua chc hop chét chua oxy hoat dong.

2.3.1. Cor ché phén umg cda cdc hop chat cta kim logi cé hoa trj thay doi
Vi du: phan (g oxy ho4 alcol thanh aldehyd bing acid cromic

R—CH,—OH  + HCro,

“l
R—CHZ—-o—ﬁr—OH +  HO (0.

H
| ® ., HCO? @

R—CJ_-O—(:%I'—OH —_— R—CHO + - H0 +

Vaéi nhung alcol co cau tric it can tré khong gian thl qua trinh tao ester (1) nhanh

Qua trinh quyét dinh vén téc phan {mg 13 qua trinh phin huy ester (2). Trén co so kiém
I‘§111.'at trinh phan tmg, ngudi ta cho rang lac phan huy ester khong tao ra- CrY ma la
Cr',

ion nay bi Cr"! oxy hoa thanh Cr'. Sau d6 Cr” oxy hoa mét phan tr alcol mai va

né bi khir thanh ™

.. Cr"' + R-CH,OH — R-CHO + M+ Cr“’.
ca’' + oV o 20’
R-CH;OH + Cr - R-CHO + 2H* + Cr“' |




Tir vi du trén chiing ta thiy rang, trong qua trinh oxy hoa $& tao ra nhiéu loai ion
¢4 d6 ion hod khac nhau, chung déu tham gla vao qua trinh oxy hoa. Cho nén khi sir
dung tac nhén nay, it khi nhin duge mot san pham dong nhét ma thuong 13 mét hdn horp

gdm nhiéu chat.

2.3.2. Cor ché phén tmg ctia cic hop chit chira oxy hoat dgng _
Vi du oxy hoa olefin bing peroxyd. Qua trinh oxy hoéa xay ra qua phirc trung gian

nhwr so d6 sau:

2 B N N g

c Y - 8] i
I ,0\0_(:\ — -(|:,-- o — C"’O + HO—C—R
/N R SN N\GFER /N

Hop chét percarboxylic tin cong vao néi dbi cia olefin & phia it ¢6 can trd khong
gian hon.
3.CACTAC NHAN OXY HOA

Téc nhin oxy hod la nhu'ng hop chit c6 thé nhwomg oxy, loai hydro hodc di¢n tir
ctia cdc phén tir khic dé lam ting do oxy hoé cua chung.

Ngudi ta phin céc tac nhin oxy hoi thanh ba nhém sau:
~ ~ Khéng khi va khi oxy.
— Céac hop chat chira oxy hoat déng. .
- Cachop chét cia cac kim logi ¢6 hoa tri thay dbi.

3.1. Khong khi va khi oxy

Trong thanh phén khéng khi co 21% oxy, do d6 co6 thé dung lam téc nhan oxXy
héa. Trudc khi sir dung, khong khi cin phal duogc lam sach. Qua trinh lam sach gbm hai
giai doan:

—  Loc tap chit co hoc bang céich nén khéng khi qua mét phin loc khi.

~  Loai cac tap chét & thé hoi (d8 tranh ngd ddc xuc tac), bang cach cho khéng khi
qua cdt chira than hoat tinh.

- Trong cong nghiép, ngudi ta da san xuit va sir dung khi oxy sach (ham leongoxy
94-96%). Oxy dugce chlira trong binh 4p lwc dudi dang 16ng.

: Phan u:ng oxy hoa bang khi oxy thudmg duoc tién hanh trong moi trudmg nude dé
tranh chay nd. Chi nhiing hop chét co kha ning phan vmg kém méi tién hanh trong dung
mdi hitu co.

Ca khong khi 13n khi Oxy ¢ déu tao hén hop nd véi cac hop chét him co, do do cin
nghién cuu can than gi6i han nd trude khl str dung Cac thlet bi oxy hoa can ldp thém
- mdt “dia nd” ¢ dam bao an toan,
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3.2. Cac hgp chét chira oxy hoat dong

Tac nhin nay gom hai nhém hop chét: nhém peroxyd (céc hop chét chira lién két
-O-O-), nhém hypoclorit va dan chét (chita nhém chirc -O-Cb).

3.2.1. Nhém peroxyd

Nhém nay goém hydrogen peroxyd (H,O2) va nhu'ng hop chét vé co hay hitu co

dugc tao thanh tir HyOs,. trong dé mét hoac ca hai nguyén tr hydro dugc thay bing

. nguyén tr hodic nhdém nguyén tir v6 co hoidc hitu co. Nhém nay gdm céc tac nhén sau:

Hydrogen peroxyd (H20,):

Trén thi trudng c6 céc loai ndng 46 30%, 70% hoic 100%. Loai ning dg 30%
trong nude khong bén ving, nén thudng phai cho thém uré hodc chit tao phu.'c dé ting
d6 bén viing cua dung dich. Loai 70% hodc 100% la chét 1ong sanh, khong mau, phan
{tng manh v&i cac hop chit hitu co.

Ciéc peroxyd vd co: _ : :
Hydro caa H,O, ¢6 tinh acid, ¢6 thé thay thé b::fmg’kjm loai. Cac peroxyd kim loai
(K-, Na-, Ba-peroxyd) cling ]1a nhiing tac nhin oxy ho4 tot.

Acid persulfuric (HzSOs) 1 tac nhén oxy hod quan trong trong sb cac peracid vd
c¢o. Phuong phap didu ché don gian nhit 1a cho H,SO;4 phan ung véi H202 H,S0s 1a
chit khéng mau, néng chay & 45°C. Nguoi ta sir dung tic nhin ndy dé oxy hoa céc
ceton thanh ester.

Cice peroxyd hiru co:
Céc tic nhan dién hinh ciia nhém nay 14 acid percarboxylic. GOm c6: acid peracetic,
trifluor-peracetic, perbenzoic, monoperphthalic. - _
Trong phén tir ciia chiing chita nhém chirc peracid, cdu tric nhwr sau:
g
—C-—0—0OH

Peracid co so carbon thip 1a chit léng (vi dy: peracetic), cac pcrac1d ¢6 s6 carbon

" 16n hon 14 chét rin.

Phan fing oxy hoa vdi tic nhin peroxyd thuong duogc tién hanh trong dung méi ia
dn chit halogen hitu co, nhiét d6 0- 10°C.

3 2.2. Nhém hypoclorit

Gom cac dang mubi Ca(OCl),;, NaOCl, KOCL. Cac mudi nay gip 4m d& bj phan
huy, cin bao quén trong tii nhua hodc lo kin.

Trong méi trudng acid, né phan huy va g1a1 phéng Clz. Khi oxy hoa olefin cén .

chii ¥ t&i san phdm phu do phan img c6ng ho‘p véi Cly hosic HOCL.
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3.3. Cac hop chét cia kim loai ¢6 hoé tr] thay déi
Céc thc nhan thuong sir dung 13 hop chét ctia Crom (Cr""y va Mangan (Mn""),

3.3.1. Cac hop chat Crom

Nhém tée nhan niy gém anhydrid cromic (CrOs), natri va kali dicromat
(N2,Cry07, K2Cr207). Phan ing oxy hoa tién hanh trong méi truong amd trong qua
trinh phan tmg Cr (II1) dugc tao thanh.

—~ Anhydrid cromic (CrO;): dang tinh thé mau hdng, tro:ig' khéng khi hiit 4m tao
thanh acid cromic. P4y 14 mét tac nhén oxy hoa manh. _
2CI‘O3 —> C]‘203 + 30

Phan (mg oxy hoa tién hanh trong dung m6i hira co (benzen, dicloromethan,
ether...) hodc trong acid acetic béng. Thai gian ghn day, ngucn ta thu()'ng str dung phuc
[(pyndln)2CrO3] va tién hanh phan ung trong pyndm hoac cac dung mdi clor hu'u covi
n6 hoa tan tbt trong cdc dung méi nay.

~ Kali hodc natri dicromat: dang tinh thé mau vang cam. Trong moi tru&mg acid,
né gidi phong oxy nguyén tir theo phén ing sau: '
K2Cr,O7 + 4HaSO4 — K804 + Cry(SOs4p + 30 + HO

Téc nhan ndy khéng manh nhu CrO;, thudmg sir dung trong moi trudmg acid
(sulfuric hodc acetic).
3.3.2. Céc hop chét Mangan |

Trong cac hop chit cia mangan, cé hai loai thudng dugce sir dung lam tac nhan
oxy hoa 1a kali hodc natri permanganat va dioxyd mangan.

~ Céc permanganat 1a tinh thé mau tim. Natri perma.nganat d& hat Am va chay
mrdc nén kali permanganat duge dung nhidu hon. Hop chit ndy c6 thé oxy hoa trong
mdi trudng acid, trung tinh hodc kidm:

2KMnO, + 3H2$O4 — 2MnSQO4 + K380, + 50+ 3H20
2KMnQ4 + H,O0 - 2MnO, + KOH + 30

Phan tng trong méi trurdng trung tinh tao ra KOH, nén ¢An thém MgSO4 hodic suc
khi CO; vao dé giir cho pH khéng chuyen sang kiém. :

MgSO, + 2KOH — MgO + K80, + H,0

Du phim ctia phan tmg 14 mangan dioxyd, dé dang loc bo hojc tinh ché lai lam
tac nhin oxy hoa.

Dung mdi phan ing thuo'ng 1a benzen hogc dan xuét clor hitu co. Ngoai ra con co
thé sir dung aceton, acid acetic va pyridir. Néu dung dung dich nuéc, cAn thém chét hoa
tan chuyén pha 1 terc-butanol hodc acid acetic.

- Mangan dioxyd (Mn0,) la-tae-nhan oxy hod yeu hon permanganat Trong cong
nghiép, cé thé sir dung thing MnO, fir nhién. V&i nhitng phin tmg can MnO, chit lu'ong

99



cao hon thi ¢6 thé nhiét phdn mangan oxalat hosic mangan carbonat. MnO; c6 chét
lugng tot nhat 14 loai dwoc khir hoa tir permanganat. -

. Téc nhin MnO, trong phan mg oxy héa & dang huyén phi. Chét cén oxy hod ¢6
thé hoa tan trong cdc dung méi nhu nude, acid acetic, CCly, CHCl3, CH,Cl,, benzen,
tetrahydrofuran, isopropanol, ethylacetat, ether, pyridin, acetonitril.

4. CAC PHAN 'NG OXY HOA

Trong k¥ thuét téng hop Hoa dugc, cac qua trinh oxy hod alcol, hop chét
carbonyl, amin, oxy hoa bién d6i khung céc hop chat da vong hodc dehydrogen hoa... la
nhimg phan tmg quan trong va dugc sir dung nhicu. Do 46, sau ddy & gidi thi¢u phan
img oxy héa fimg nhdém hop chét nay. ‘

4.1. Oxy hoa alcol .

Cac alcol bac nhét va béc hai khi oxy hoa véi oxy khong khi & thé hoi, xc tac bac
hodc dong tao thanh hop chat carbonyl. Trudng hop xic tac bac thi nhiét 46 phan Gng
550-600°C, xtic tic ddng holic hop kim cita dong, nhiét do phan (mg 1a 350-500°C.

Xac tic kim loai thudmg duge hoat hod trén chit mang, khi d6 xtc tic dugc hoat
hoa hon va thoi gian sir dung dai hon. - ‘

Oxy hoa alcol c6 ndi kép & vi tri «, B, xic tic déng thu dugc hop chét carbonyl
twong umg ma khong anh huéng dén noi doi.

Oxy hoé ethanol béng oxy khéng khi, xtc tic bac, trudc I}ét tao ra aldehyd acetic,
sau d6 oxy hoa tiép thanh acid acetic. Ngoai bac, co thé dimg dong, niken, coban, sat va
cac oxyd cua ching. * _

 Cécalcol bac mét va bic hai bj oxy héa béi Cr(VI) tao thanh hop chét carbonyl.
Aldehyd tao thanh bi oxy héa tiép trong nudc deén acid carboxylic.

4.2. Oxy hoa hop chét carbonyl : B
—- Oxy hoa aldehyd acetic & thé long véi oxy khong khi, xuc tic coban hoac
mangan-acetat (nhiét do 50-70°C, ap sudt 5-8 bar) tao thanh acid acetic.
—  Oxy hoa cac aldehyd véi oxy, xidc tac ddng trong méi trudng amoniac tao thanh
nitril:
L NH; NH o ey
—_—

R—C\H —_— R—--Ct

R—CN
— Cac ceton bi oxy hoa bdt hop chét Cr(VI) thanh hdn hop cta hai acid:

R—C=0 e A C :
| ————» RCOOH + RCOOH
CH,R'
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4.3. Oxy hoa cac hgp chit thom

'Céc hop chit thom bi oxy hoé ca & thé long va hoi voi- oxy khong khi, xtic tac
Ia V,0s. Véi cac hop chét thom ¢6 mach nhanh, neu phan Ung; tién hanh & pha 16ng,
mdi trudng acid (H2S04 hodc CH3;COOH), san phim tao thinh chira nhém carbonyl

o vitri d.

- . 0V05 D
Ar—CHy—CH; ————=  Ar—(—CH

V01 tac nhan kali permanganat fr y—plcolm thu dugc acid isonicotinic la nguycn '
lidu tong hop isoniazid: : :

COOH
ﬁi o é

Oxy hoa nhan thom kho khin hon, didu kién phém {mg ménh llet hon. Phan tmg
oxy héa benzen dugc tién hanh & 350-450°C voi oxy khéng kh1 xtc tac V,0s. Nhin
thom bi pha tung g1a1 doan, tao thanh anhydrld dlcarboxyhc .

22| ¢ i -3

Tu naphtalen thu ducc anhydnd phthalic la nguyén 11¢u téng hop diethyl-phthalat:

; | v
: 0, /V,0
—= \0
AN 4 d
- - i

Tir antracen tao thanh énﬁfaquinon:

e

o)
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4.4. Dehydro hoa ‘

Dehydro hoé la qua trinh loai hydro khoi phan tir hitu co. Trong céng nghiép tdng
hop hoa hoc, qué trinh dehydro hoa duge sir dung dé didu ché cac olefin, acetylen, hop
chét carbonyl hodc nitril. Trong cong nghiép hoa duge né thudong duoc sir dung dé thom
hoa céc hop chét vong, dj vong,

Dehydro hoa 1a qua trinh thu nh1¢t vi viy nhlet dé cta phan ‘mg ludbn cao
250°C).

T4t ca xic tic cho phan tmg hjrdro hoa déu sir dung lam xic tac cho phan tmg
dehydro hoa.

Phan tng thudng duge thue hién trong cac dung méi ¢6 nhigt d§ sdi cao nhu
decalin, tetralin. : :

5. THIET Bl CUA PHAN P'NG OXY HOA

Phén tmg oxy hoa & thé khi, xuc tic di thé dwoc tién hanh mét cach lién tuc trong
cot phan umg chira xuc tac. Hé théng c6t phan img c6 hai vo dé 1am lanh hoic dun néng,
C_hat tai nhiét thuong dung_ la DIFIL (diphenyl metan). - :

- Phan mg oxy hoa xuc tic & pha long, dugc thyc hién trong thap phan img. Thap
~ nay gbm 8-12 doan mbi doan ¢6 thé dun nong hodc lam ngudi mot cach dge lép. Bén
~ trong thap duoc xép day cac vong Raschig nhim lam ting kha ning tlep xiic gilta cac
“chit tham gia phan tmg. - _
Oxy ho bing tac nhin hod hoc, thudng dugc tién hanh trong ndi phan tmg hai vd,
¢6 may khudy. Hé thong trao déi nhiét phai hiéu qua va an toan vi c6 thé phai dun néng
" va lam lanh nhiéu lan. .
| Oxy ho 14 phén {mg toa nhiét manh, vi vy thiét bi cin lam lanh mét cach hiéu
qué. Ngudi ta thuong ché tao thiét bi ¢6 thé tich nho dé tién gia nhiét va loai nhiét.

6. KY THUAT AN TOAN TRONG QUA TRINH OXY HOA

Mic du oxy hod i1a phan img toa nhiét manh, tuy nhién cin cung nhiét cho giai
doan khéi ddng. Sau d6 phai 1am lanh tét dé khéng ché duge nhxet d6 phan mg. Thiét
bi phan tmg phai dam bao trao dbi nhiét hidu qua mit khac can tinh todn téc do nap
nguyén liu hop li d8 tranh hién tuong qud nhiét, dé gy nd.

Céc chét hiru co, cdc dung moi va tac nhan oxy hod cé thé tao véi khi oxy hodc
khéng khi thanh hdn hop nd. Vi véy, cin nghién ctru ki t 18 gi6i han giy nd ciia hdn
hop céc thanh phin trén dé dé phong.

Peroxyd la cac chét d& gay nd. Do do, cin tranh néng d(j qua lén cua nd trong
thiét bi phan tng. Véi céc phan tmg c6 tao thanh peroxyd, khi tinh ché sin phim dang
long, khéng duge cit qua kiét dé tranh nd. :
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7. MQT SO ViDy

7.1 Dléu ché anhydnd phthallc

Anhydrid phthahc la nguyen liéu quan trong cua cong nglnep nhua (chat 1am mém
hoa nhya). N6 ¢iing 13 nguyén liéu dé sin xuét acid benzoic nguyén chét hodc phthalimid.
Trong c6ng nghlep héa duge, n6 duge sir dung dé dleu ché dlethylphthalat

Anhydnd phthalic duoc didu ché bing céch oxy hod naphtalen véi oxy khong khi
& thé hoi, xdc tac 1a V,0s.

250C - 400C ol
O

Naphtalen duoc-lam nong 18n 180-200°C, trén voi khéng khi thanh hén hop hoi.
Hbn h0‘p hoi nay dugc thdi cing khéng khi vao thiét bi phan dmg. Qua trinh oxy hoa
duoc tién hanh mét cach lién tuc trong thiét b1 chira xtic tac. Hiéu suét qua trinh oxy hod
c6 thé dat 75%.

7.2. Bidu ché acid acetic bang cach oxy hoa aldehyd acetic

Acid acetic 13 nguyén liéu quan trong cua nhiéu nginh cdng nghiép hod hoc va
thyc phim. N6 dugc didu ché bing cach oxy hod aldehyd acetic voi oxy khong khi, xic
tac la mangan acetat Luo*ng x\c tac sir dyng trong phan ing la 0,1%.

Acid acetic duorc tao thanh qua trung gian peracetic theo phu'ong trinh sau:
CH;-CHO + 0, —» CH;-COOOH
CH;-COOOH + CHy-CHO — 2CH;COOH |

Phan ing tién hanh & nhlet d6 60°C, ap suit 4-5 bar va duy tii thoi gian 12-14 gid.
San phim thu duge cé ham lugng acid acetic 96%. :

7.3. Dléu ché formaldehyd tir methanol

Formaldehyd dugc diéu ché bang: cach dehydrogen hoa hodc oxy hoa methanol
theo phuong trinh sau:

CH;-OH - HCHO + H
CH;-OH + O; —» HCHO + HzO
Trong thyc t&, ngudi ta thudng oxy ho methanol v oxy hoic khong khi, xiic tc
bac. Nhiét d khdi déng cho phan tmg 13 400-450°C. Sau d6, do phan {ng toa nhidt nén
" nhiét d6 phan tmg tang 1én 550-600°C
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Co thé duy tri nhiét do phan {mg bang tc d6 cip hon hO’p methanol va khéng khi
vao thiét bj oxy ho4 (theo ty 1& 1:1). San phdm thu duoc co nong dé formaldehyd 35-
37% trong nudce..

30' a6 1.8. Nguyen li thlét bi phén fng dléu ché formandehyd tw methanol

_ Methanol—ﬂ :

Methanol thu héi

o =

Nudc —»
Khong khi—={_— "3
2
o > ‘ -
= £
[~ .
1
: FORMALIN
1. Budng trén va hoa hoi 2. Budng xuc tac
3.Binh-dong methanol  ~ . 4. B¢ phan hép thy
5.7. Sinh han . : 6. Binh rira khE '
8. Bo phan tach khi 9. Binh chiva san phim phl,l
CAU HOI LUONG GIA

1 Qua trinh oxy hoa trong hoa hoc hiu co du'orc hiéu nhu: the nao‘?

2. Trinh bay céc loai co ché cia phan Ung oxy hoad?. . L

3. N&u céc loai tac nhdn dugc sir dung cho phan u:ng oXy hoa trong tong hop huu
¢o va hoa dugec.
: 4. Trinh bay céic phan img oxy hoa cac nhéom hop chét quan trong va phuang phap
dehydro hoa. ,

5. Thiét bj cia phan ing oxy hod va k¥ thuét-an toan trong viéc thuc hién cac qua
trinh oxy hoa.

6. Trinh bay phuong phap sAn xuét anhydld phtha.llc acid acetlc va formaldehyd
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Ch&&ng 10
KHU HOA

MUC TIEU HQC TAP

1. Khdi niém va cdc loai rdc nhan clia phan ung. Jhak hod.

2. Co ché phan tmg khir hod ciia mt s6 tdec nhdn khir co ban.
‘3. Cdc logi phan tmg khir hod. '
4. Mot 58 vi du vé phan img khir hod.

1. BAI CU’O’NG

Chuong oxy hoa da d8 cép dén mot s6 khai nlem vé qua trinh oxy hoa khtr trong
ho4 v6 co va dién hoa hoc. Khdi ni¢m khir hoa duoc hiéu 1a qua trinh nhan them du;n tr

ctia mét nguyén tir hodic ion nao do.

Trong ho4 hoc hitu co, ngum ta goi khir hoa la qua trinh 1am glam do oxy hoa cua
chat dem khir. Trong d6 hop chét hitu co 1iy thém nguyén tir hydro, loai khoi no cac di
td (thudng 14 oxy) hodc nhan thém dién tir.

Qué trinh phén tir hitu co nhan hydro 14 phan tmg cdng hop. Qua trinh loai di t ra
khéi phan tir hiru co 1a qua trmh hydro phan (hydrogenoly51s) Py 14 qué trinh pha huy
lién két gitta carbon va di t& bang hydro ma san pham phy thudng 1a H,O; NH;... -

Muc dich cia qud trinh khir hoa 1a diéu che cac hydrocarbon no tir hop chit
hydrocarbon khong no tuong Gng, tir nhitng hop chit c6 b oxy hoa cao thanh céc chét
c6 d6 oxy hod thap hon. Trong c6ng nghi¢p hoa duoc, quan trong nhét la qua trmh khy
cac nitro thanh amin. Nhidu amin thom 13 hop chét trung gian duge sir dung dé tdng hop
céc nhém thude khac nhau (phém sulfamid, nhém thude ha nhiét...). _

. Phén tmg khir hoa khéng cé mot cor che chung, ma mdi loai tdc nhin khu: hod ¢6
co ché phan ung neng Kh1 nghlen cuu vé tac nhén khu hoa, chung ta s€ nghién ciru co
che cua ching. .

2. TAC NHAN KHUY HOA

Tac nhan khir hod ¢6 nhiéu loai khac nhau, chung du.'crc ch1a thanh ba nhom
chinh sau:

' Téc nhan khir hoa hod hoc.
| Thc nhan la hydro phén tir véi xuc tac
— Téc nhan khir hoa dién hod:
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Trong 3 téc nhan khir trén, hién nay khir bing dn;n hos rét it dugc sir dung trong'
téng hcp hoé duge, vi vy ching t6i khéng trinh bay trong chuong nay. ‘

2.1. Tac nhén khir hoa hoa hoc

2 1.1. Kim loai trong méi trirdémng acid, kiem
Nhém tac nhén nay chi yéu dugce sir dung dé& khir hoa céc horp chat nitro hoac

nitrozo thanh amin. Sét va thiéc chi str dung trong méi trudomg acid, con kém sir dung ca
trong acid va kiém. :

— St trong mdi tru'cmg acid:

Phan’ u'ng kinr hoa bang tac nhan Fe trong méi trudng acid hydroclonc (phan ung
Bechamp) cody nghla thye t€ 16m nhét. Py 12 phuong phip quan trong dé diéu ché cac
amin thom trong cong nghiép.

Trude diy nguoi ta cho rang ‘phan tmg khir hod béng sét trong a01d xay ra theo
phuorng tnnh sau:

AINO, + 3Fe + 6H" — ArNH, + 3Fe® + 2H20

Tuy nhlen trong thure t€, khi nghién cfru vé phan {mg nay, Bechamp thay ring,
lrong acid HCI chi cén 2% ciing du d€ phan mg thyc hién. N6 chi dong vai tré nhu mét
chét xUc tac cho phan ung. Ong d3 dé nghi phuong trinh phan tmg nhur sau:

100°C ‘ :
4ArNO; + 9Fe + 4H,0 7 4AI'NH2 + 3Fe304

" Phan tng dat hiu qua tbt nhét khi sir dung tac nhan 13 bot gang xam. Bt gang
nay giau graplrut dé nghién thanh bt min, N6 khong dbng nhét nén tao nhiéu cip pin
dién hoa tham gia qua trinh khur.

Mot 56 mubi trung tinh duoc sir dung lam xuc tac cho phan ung khir hoa do lam
- tang d6 din dién ctia dung dich (FeClz, FeSO4, FeClg,, CaClg, MgClz )

— Thie trong mbi trudong amd

Ngoai hop chét nitro, tic nhan nay con khu duoc nh1eu loai hop chét khac Nhung
vi gi4 thanh ¢ao, nén viéc str dung thlec lam téc nhan khir trong cdng nghiép con han
ché. Phan tmg khir duge tién hanh bing cich hdi luu chét can khir trong dung dich
nudc-acid hydrocloric. Sau do, vira cho tix tir bot thiéc va acid hydrocloric dic vao khéi
phan img véi ty 1€ 0,4-1 nguyén tr gam thiée/ 1 nguyén tir gam hydroe; 2,1 mol HCV1 nguyén
tir gam thiée.

~ Kém trong moi truong acid:

Diy ciing 12 tc nhén khir c6 gia thanh cao, tuy nhién viéc st dung bot kem lam téc
nhén khir hoa phé bién hon thiée. Luong kém can thiét cho phan tmg khir hoa duoc dung
v6i ty 18 nhur sau: 1-1,1 mol k&m/1 mol chét cin khir, leong acid 14 2,5 mol /1 mol kém.
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Céc acid thudng ding cho qua trinh khir 1a HCI, Hy804; acid acctlc Néu chét can
khir khéng tan trong hén hop nudc-acid, ¢6 thé dung dung moéi nuac-con acid acetic,
dloxan . 1am mdt truorng khir hoa.

Tac nhan nay cé thé khir duoc lién két kép C=C, céc din chit qumon epoxy,
nitro, halogen

- Kem trong mdi trudong klem

Chi yéu duogc dimg dé khir cac hop chét nitro. Mét mol hop chét nitro de khir
thanh hydrazo-benzen céan 3-3,4 mol b6t kém. Lugng kiém chi cin 5-10% theo tinh todn
*vi qué trinh thity phén natri-zincat s& tai sinh ra klem :

2AINO; + 57Zn + 10NaOH — Ar-NH-NH-Ar + 5Zn(ONa); + 4H20
Zn(ONa), + 2H,0 — Zn(OH), + 2NaOH

2.1.2. H6n héng kim loai

Hbn héng natri chira t&i da 5% natri kim loai. Didu ché bang cach cho tir tir 30-50
phan thuy ngén vao natri kim loai. trong biu khi No. Ngluen ngay thanh bot hic hén
hong con dang nong.

Phan {mg kinr duoc tién hanh ba.ng cach hoa tan hodc tao huyen phu chat can khir
trong nudc, ¢on hodéc ether. Sau do vira khudy vira cho dén hén hong vao khdi phan tmg
va giit nhi¢t d6 & khoang 25°C.

Céc hbn hdng kim loai ¢6 thé bao quan trong chai nit kin, nhlmg t6t nhét 13 nén
diéu ché ngay trudce khi tién hanh phan img.

Hdn héng natri duogc sir dung dé hydro phén lién két C-N ciia mudi amonium béc
4, lién két C-O, dimer hoa kit c4c acrylnitril, acrylester Hon hong magie co the dimer
hoa khir cac aldehyd va ceton.

2.1.3. Kim loai kiém trong alcol

_ Thudng st dung natn kim loai trong céc alcol ¢o 2-5 carbon. Phan g g1a1 phong
khi hydro nén phai rét cAn than. Na kim loai dugc dung du'orl dang hat nhd dé tang tdc
dé phan {mg va tranh nguy hiém. :

- Phan vmg khir dugc tién hanh nhu sau: vira khudy vira cho tir tir natri kim loai vao
dung dich cia chit cén khir trong alcol tuyét dbi. Co thé dléu chinh t5¢ d6 phan tmg
bang luong natri cho vao va lam lanh khéi phan Ung. Néu téc d6 phan tmg giam thi co
thé 1am néng. Cin giér cho phén Umg tuyét dbi khan nuée. Két thic phan img, néu con
natri du thi thém alcol dé phén huy.

Natri kim loal trong alcol duoc sir dung dé khur cac ester, aldehyd va ceton thanh
alcol; nitril thanh amin, Ngoai ra ¢6 thé khir cic oxim, nhin thom va cac di vong. Trong
hoa hoc cac hop chét hydratcarbon phirong phap nay duqc st dung dé loai nhém bao

vé benzyl. '
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2.1.4. Kim logi va amoniac

Hién nay, kim loai va amoniac 1a mot trong nhu‘ng tac nhan quan trong nhat va
hay dugc st dung nhat dé khir cac hop chat co can trér khong glan lorn, ma tac nhan khir
hoa khac khong tac dung.

_ Ngudi ta thudng dung lithi hodc natri (it dung kali hodc calci) trong amomac lbng
Qua trinh khir hoa duoc tién hanh bang cach cho tir tir kim loai vao dung dich cua chit
cAn khir trong amoniac va dung moi (néu can) & nhiét dd s6i cila amoniac (-33 4°C)

_ “Té4c nhén nay c6 the hydro phén cac hen Kkét C-0, C-S, C-halogen, khir ho4 olefin
thanh parafin, acetylen thanh olefin, ester thanh aleol, naphta.len va din chat thanh

1 4-d1hydro-naphtalen va din chét tuong tmg.

2.1.5. Kim Ioa: va amin

HAu nhu chi sir dung lithi kim loai, chi mdt vai trudng horp dung natri. Cac amin
hitu co hay ding ethylamm va ethylendiamin, = .

Phan tmg khir hoa dugc tién hanh & nhiét 46 phong hoac nhiét d6 s6i ctia amin,

Kim loai va amin cé the khir olefin thanh paraﬁn acetylen thanh olefin, paraﬁn
aldehyd va ceton thanh alcol; nitril thanh amin; nitro thanh amin; benzen thé thanh hdn
hop cyclohexen va cyclohexan tuong img; naphtalen thanh cac ddng phan decalin...

2.1.6. Céc hydrid kim loai

" Lithium aluminium hydrld (L1A]H4) va natri boron hydrid (NaBI—I4) 1a cac tac
nhén khir dugc sir dung nhleu t:rong cbng nghlcp Ca hai deu 13 chét rin, tuong dbi bén

vimg nén dé thao tac.

Co ché phan tmg khir hod nhém carbonyl nhw sau:
=0 N ‘ T e e
E /i, > . A -:M=L1AIH3 ; NaBH;

Tucmg tyr nhu tren toan b cic anion hydnd khac deu tham gia phan ung tao phuc
alcolat » 7

@ © AN @

Li[AlH,] + 4/C-——0 —» Li [Al(O(!TH);;]
@ \ | )

Na’[BH]4 £4 =0 —> Na {B(OCH)4]
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Thuy phan c4c phirc alcolat cho alcol twong img: -

o . | | | |
Li{AKOCH);] + 4H0 —» 4CH—OH + LiOH + AKOH)

@ | o |
Na [BOCH);] + 4H0 —— 4CH—OH + NaOH + B(OH)

| Phan (mg khir hoa v&i LiAlH, tién hanh trong dung méi diethylether,
tetrahydrofuran khan. No ¢o thd khir aldehyd, ceton, epoxyd, acid carboxylic, ester
thanh alcol; amid, nitril, nitro thanh amin; din chét halogen thinh hydrocarbon.

_ NaBH, 13 chit khir nhe, ¢6 thé khir trong mi trudng nudc, alcol, tetrahydrofuran,
ether... NaBH, khtt chon loc aldehyd, ceton va halogenid acid. Khi dugc hoat hoa bang
céac clorid kim loai (Al1Cl3, ZnCly, MgCl...) n6 ¢o thé khir acid, ester, anhydrid thanh
alcol; amid, nitro, nitril thanh amin; C-halogen thanh C-H. '

2.1.7. Hydrazin (NH>NH,) .

Hydrazin 13 tac nhan khir héa manh. N6 c6 thé khir hop chét carbonyl thinh
hydrocarbon (phan tmg Wolff-Kishner): '

_ H
. NH;—NH;z | (=] HyO
R—CO—R;, ————» | R—C—N=N ——» R—CH,—R; + Np
KOH |
Ry

Hau hét céc phan img khir héa déu dimg hydrazin-hydrat, it diing hydrazin khan,
mic du kha ning khir héa ciia hydrazin khan t6t hon. Phéan img thuong tién hanh & nhiét
dd cao (1 50-250°C), nén phai thyc hién trong ndi chiu ap Irc hodc ding dung médi co6
nhiét dé s6i cao (ethylen glycol, diethylen glycol, triethanol-amin). ‘

2.1.8. Cic hop chét cta lvu huynh
~ Natri sulfid (Na;S):
Thuong ding loai Na;$ k¥ thuat, ham luong 60-65%. Dang tinh thé ngam 9 phan
tir nu6e, d& hat Am. Natri sulfid ¢6 thé khir hod nhém nitro va nitrozo thanh amin.
Trong téng hop paracetamol, ngudi ta d& ding tic nhin khir hod nay dé khir
para-nitrophenol hodc para-nitrozophenol thinh cic amin tuong \mg: '
HO-CtL-NO; + NapS.9H,0 - HO-C¢Hy-NH; + NaOH + Nay$;0s
HO-CeH,-NO + Na,8.9H,0 — HO-C¢Hy-NH, + NaOH + Na$;0;
Trong mdi trudmg kiém, khir hod hop chét nitro 13 qua trinh phrc tap, qua nhiéu
hop chét trung gian nhur: nitrozo, hydroxylamin, azoxy, azo, hydrazo-benzen va cudi
cung thanh amin: - : ' . :
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Ar-NO, ——[[ix- Ar-NO —ﬂ-ﬂ—b Ar-NHOH —[H]h- Ar-NH, ==

: [H]
Ar-NO + Ar-NHOH —— Ar~-N=N—Ar ""'[I_‘I]—"' Ar-NH-NH-Ar —-

5

Ar-N=N~Ar

Néu khir hoa & 0°C thi chi tao thanh hydroxylamm con khi dun néng thi thu
duogc amin.

Piém dac bidt 1a Na;_S co tac dung khir hod chon loc, véi dan xut polynitro né chi
khr nhém nitro & vi tri para so v6i nhom thé:

H, . CH
NO, NO,
- NapS
—_—

— Natri disulfid (Na;S,):

Khir bing natri disulfid khéng tao ra NaOH, nén céc polysulfid duge chon cho cdce
phan ung khong chiu dugc d6 kiém manh nhw ding Na,S. Céc polysulfid (Na,S,,
NaySs...) co toc d6 thiry phan kém Na,S vai l4n, phan ¢mg khir héa ciing nhe nhang hon.

Céc tac nhan nay ciing duoc dimg dé khir cic nitro thom thanh amin:
Ar-NQO; + Nazs_z + H,O — Ar-NH; + NaS0s
Ar-NO; + NaySs + H.O — Al‘—NI’iz + Na;S,03 + 38

Trong cac polysulfid, thu'(mg dung Na,S; vi n6 khéng giai phong S nén khong giy
tré ngai che viée phén 13p san pham
— Natri sulfit vA natri bisulfit (Na2SO; va NaHSO3):

Cac tac nhin nay tdn tai & dang tinh thé khéng mau hodic mau tring, d& bi oxy
hda thanh sulfat, nén can bao quin trong lo kin, tranh tiép xvic 1au véi khong khi. Duoc
diing dé khir cac dan chét nitro thanh amin:

Ar-NO, + Na;S0; + H,O0O — Ar-NH, + Na,SO4 + HO
Cén cha y khi ding tic nhén bisulfit, thinh phdm amin s& phan tmg véi né tao ra
acid sulfamic.

Ar-NH, + NaHSO; — Ar-NH-SO:Na + H,0

110




2.2. Khir héa bang hydro phan tir v&i xtc tac
_ O didu kién thuong, hydro phan tir it ¢6 kha ning phan mg. Khi tiép xiic voi xuc

tac, hydro dugc hoat héa va c6 kha nidng tham gia phan tng. Vi vay, phan tng hydro
hod bao gid ciing cén xiic tic.

D§ hoat hod clia cac chét xic tac duge thé hién bing lugng hydro hap phy trén
mdt don vi khoi lugng.

Hydro hoa xtic tac c6 thé xay ra & hai trudmg hop: dbng thé va di thé. Trudmg hop
hydro hoa xtc tac di thé duoc tng dung nhidu trong cong nghiép. '

'2.2.1. Céc xiic tic cho phan irng

Xuc tac ¢ thé sir dung riéng hodc dua ién mét chat mang. Sir dung chit mang
khéng chi dé tiét kidém, ma chat mang con anh huo'ng dén hoat tinh, 46 chon loc, tubi
tho, do nhay cam vé6i nhiét dd va cac chét gy doc xic tac...

Cac chét mang c6 dién tich bé miit nho gbém thity tinh, oxyd nhom, da bot, bauxit.
Loai ¢6 bé mit 16n gdm caolanh, titan dioxyd, than hoat, silicagel...

Thong thu'orng c6 khoang 5% chét xic tic dugc dua 1én chét mang. Ngoai ra
ngudi ta cd thé thém chét lam tang hoat tinh xtic tic (promotor) hoic chat e che xtc tac

(inhibitor).

2.2.1.1. Céc xtc tac kim loai
— Niken (Ni):
LA xiic thc sir dung phd bién nhét, c6 thé st dung mdt minh hojic dua 1én chat mang,
| Ni-Raney (Niken xuong) duge dung nhidu vi d6 hoat hoa rit tbt cia n6. Ni-Raney
duoc diéu ché nhu'sau:

Nung hén hgp nhém va niken (ty 18 1:1) dén 1200- 1500°C thanh hop klm lam
ngudi va tan nho. Sau do, dung dung dich NaOH hoa tan hét nhém trong bt hop kim
vira diéu che duge. Niken con lai & dang bt toi xop Rira nudc nhidu lan dén hét kiém.
Rira lai bang alcol va bao quan trong alcol tuyét 601 Trong qué trinh diéu ché xuc tac,
khi hydro dugc giai phong, chi y d2 phong chay nd.

~ Mot gam xtc tac nay co thé hép phu 25-150 cm® khi hydro. Khi d& kho, Ni-Raney
.t boc chay trong khong khi.

Xuc tac Ni-Raney c6 thé diing d& hydro hoa céc alken, alcol, ceton, nitril va cic
hop chit thom.

~ Xdc tac niken hoac niken trén chit mang (dang bot hodic hat), hoat luc thuong thip
hon Ni-Raney. Do d6 phan timg hydro hoa thuorng phai tién hanh & nhiét d6 cao hon.

~  DPdng (Cu):

Bét dong duge sir dung 1am xic tac dé khir céc hop chét mtro thom thanh amm
(xtc tac nay khong anh hudng nhinthom):
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Cé thé sir dung mdt minh hoiic cung chét mang. Didu che béng cach khu hoa ddng
oxyd ddng hydroxyd hoic ddng carbonat base véi khi hydro & 150-300°C.

Hén hop Cu-cromit 13 xiic tic ¢b v nghia thyc té 6n. Xiic tac ndy co thé hydro
hoé céc ester va amid. Cu-cromit a hdn hop dang bdt min cia ddng kim loai, CuO,
CuCr204 va CuCry04. Phan tmg hydro hoa duogc tién hanh & didu kién ap suat nhlet do
trén 100°C .

= Céc kim loai quy:

Xic tic nhom nay gom co: platm, palladl, rutheni va rhodi. Vi gia thanh cao nén
cac xic tac nhém ndy thudmg duoc tron véi chit mang (dat sét, silicagel, than hoat...).
Xic tac chira khodng 3-10% kim loai. :

Platin xuc tac hydro hoa nhiéu Ioal nhém chitc mét cach d& dang (trir acid

carboxylic, amid va ester). Platin oxyd platin clorid ciing dugc sir dung lam xic tac
hydro hoa. .
Xuc tac palladl vé hoat tinh cling glong nhu platm nhung tinh chon loc t6t hon va
6 thé thay dbi tuy cach diéu ché. Co thé sir dung dé khir hoa hau hét cac nhém chire,
nhung hoat tinh yeu hon platin khi dung dé khir ceton mach thing va nhin thom. Phan
tmg hydro ho4 thuorng tién hanh & 4p suat thuong. ‘

Cic xtic téc rutheni va rhodi khéng tham gia qué trinh hydro phén, nén khoéng s¢
né cit loai nhém hydroxy hofic amin trén nhan thom.

Duy nhét rutheni 6 thé xic tac khu hoé acid carboxyhc No 6 wu diém 12 khong
bi doc bdi luu huynh. :

2.2.1.2. Céc hgp chét phi kim loai -

Cac oxyd—klm loai (k&m, crom, vanadi...) ho#c sulfid-kim loai. (molipden, sit,
coban, niken...) va boron-kim loal (sit, niken, bac, crom...) it khi s dung lam xuc tac
-cho phan ung hydro hoa.

Cac sulﬁd-klm loai khéng bi nhiém déc véi luu huynh va cac hop chit cta luu
hugmh, Do d6 c6 thé sir dung hydro hoa hay hydro phin céc hop | chit chua Ivu huynh.

2.2.2. Céc yéu t6 dnh hudng dén phan teng hydro hod
—~  Nhiét do6: '

‘Ciing nhur cac phan (g hod hoc khac, khi nhiét d§ ting thi tbc dd phan tmg hydro
hoa ciling ting, nhung phan ung dehydro ho4 khong mong mudn ciing xuit hién. Mt
khac, nhiét d ting lam giam tinh chon loc clia xdc tac.

Trong thirc t, can phai tim mét nhiét d¢ th1ch hop thip nhét @& phan g c6 thé
thuc hién duge.

Théng thuong, véi xuc tac Ia cac kim loai quy (Pt, Pd), Ni-Raney phan tmg tién
hanh tir nhiét d6 phong dén 150°C; véi Ni, Cu' & nhiét d6 tir 150-250°C. Cac kim loai

khac va oxyd kim loai tir 250-40000
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— Ap sudt:
Ap sudt lam tang t6c do phan tng va anh huéng dén tinh chon lgc cia xuc tac. Ap
suét ting, cin bang phan tmg chuyén vé bén phal
Vidu

K.hl ding xuc tac Ni- Raney dé hydro hod acetylen, néu thuc hlen phan img & 4p suft
khi quyén ngudi ta thu dugc olefin. Khi ting dp sufit 1&n 3 bar thi chi thu dugc parafin.

2.2.3. Ky thuat an toan trong phan mg hydro hoé xtic tac
Hydro 14 chét khi nhe nhat, no dé bi rd i qua nhimg chd ma cac khi khac khong
thé qua dugc. Do dé, phai chu y cén than & cdc chd ndi, hé thong éng dén, cac van.

. Hydro tao hén hop nd véi khong khi ¢ khoang non§ d6 rét rong (4, 1-74 2%). Vi
- vy trudce khi dfn kbi hydro vao thiét bi phan vmg, phai dudi hét khong khi trong thiét bj
bang khi tro nhiéu l4n.

3. (PNG DUNG CUA PHAN IPNG KH(F HOA

3.1. Khir hoa lién két carbon-carbon khéng no
—~  Khir hoa olefin:

C6 thé khir hoa lién két C=C véi natri kim loai trong alcol natri kim loai trong
amin, hydro hod xdc tac (Pd Pt, N1—Raney) & nhiét d6 phong va ap sudt khi quyén.
Mach carbon cang dai, nhwu mach nhénh cang kho khi. Cis-olefin dc hydro hoa hon
trans-olefin. '

Qua trinh khir hod nbi d6i tao ra dong phén lap thé. V1 du khi hydro hoa a01d
dlmethyl maleic, xlic tac palladi trén chat mang than hoat (PdfC) hodc niken tao thanh
dimethyl succinic v&i déng phan mezo chlem 86% va racemic la 14%

HC_ COOH | oo gooH (I:OOH

ﬁ‘ Hy/ Pd/C H—“?—CH;; . ‘ H"‘?.—CH;),

<o H-C—CH; ~ BC—(—H

H;,¢~ “COOH "COOH COOH
(mezo 86%) - (racemic14%) -

K_hong chi xuac tac ma dung m6i va moi truorng phan img cung anh huorng dén ty
18 céc ddng phan, .
— Khirhoa acetylen:
Acetylen 0 thé hydro ho4 d& dang thanh parafin, cung c¢6 thé khir chon loc thanh
olefin bang tac nhan hoa hoc hay hydro hoa xuc tac.

: Vi du: Hydro hoa acetylen thanh ethan vai xic tac Nl—Raney Nhung khi xic tac
13 Ni hoic Pd trén chit mang dit-sétthi sin pharn chiiyéu 12 ethylen.
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Hydro hoa lién két C=C & cudi mach carbon d& hon & gifra mach.
Khi hydro hoa acetylen thanh olefin thi thu dugc hdn hop cis-trans.

Vi du:

R H II{ H R
N _ 7 N _ 7/
C _ C ) C

J - | — il
H/C\ , (I: ) ’ H/C\R'
. R R'
— Hydro hoa nhin thom;

Khir hod nhén thom khé hon céc hop chét khong no mach thang. Bing tac nhan
khir hoa hoc khéng thé no hod toan b nhan thom.

Khir hoa benzen bing natri trong amoiac tao san phAm chinh 14 cyclohexa-1,4-dien.
San phim phu cyclohexa-1,3-dien, sau d6 bi khir nhanh thanh cyclohexen.

0
Y 5o

- Nhém hit dién tir trén nhén lam ting kha ning khi hoé, nhom day dlen tir thi
nguoc lai, lam giam kha ning nay.

Hydro hod benzen va din chét thu duge cyclohexan va cic din chét tuorng u'ng

- Phan ung cln 4p sufit va nhiét d6 cao. Tuy nhién, nhiét d0 khong duoc vuot qua gidi

han, vi khi d6 phan ‘mg dehydro hoa dong thoi xay ra.

Céc aldehyd, ceton, amin thom, néu muén hydro hod nhén thom can bao v¢ nhém
carbonyl (tao hydrazon holc base Schiff). Sau khi hydro hoa thi thuy phén dé loai céc -
nhém bao vé. :

Céc hop chét thom da vong dé hydro hoa hon benzen. Kha niang phan tng theo
thir tir sau: benzen < naphtalen < phenantren.

3.2. Khir hoa hep chét nitro

bay la phuorng phap quan trong nhét d& didu che cac amin, dic blet Ia cac amin
thom béc nhat. Tuy tic nhén va mdi truéng khu c6 thé thu dugc san phim c6 mic dé
khir hoa khac nhau.

3.2.1. Khir hoa véi Fe trong méi trrdng acid

Phan tmg khir hop chit nitro thanh amin trong m6i trudng nudc-acid- (phan tmg

Bechamp) xay ra theo co ché nhur sau:

114




Trong méi trudng acid, nhém nitro liy hai dién tir clia sat, dong thoi 1iy thém ha1
proton v loai di mdt phén tir nude tao thanh nitrozo: : §

- --Saii do ciing twong t, tir nitrozo tao ra hydroxylamin:

%

R—N=0 + 2H ——» R-NH—QH

Cubi cung 14 khir hoa hydroxylamin thanh amin:

+
@ _H -H - + -
R—;IH-—O - ——20- R—NH _H_._ R—NH;

2

R-NH-OH

Phan ing xay ra & ba’ pha pha hitu co (hop chat nitro), sit va nuéc acid. Do do
téc do phin ung phy thude rit 16m vao kich thudc bt sit va tbe db khuay tron. D6i véi
cdc chat khé hoa tan trong nudc, cin sit dung thém dung méi trg tan (ethanol,

methanol...).

3.2.2. Khir hoa voi kim Ioat trong méi trudmg kiém

Chu yéu ding kim loai kém, mic du k&m cb gla thanh dit. Qua trinh khir hod xay
ra nhu sau:

Truée hét nitro bj khir thanh nitrozo, sau 6 thinh hydroxylamin.

2Ar-NO, + Zn M-zAr—No + ZnO

Ar-NO + Zn + H,0 ﬁé.oﬂ-. Ar—NHOH + Zn0O

Dudi tac dung cua mdi truong klem nitrozo phan tmg v§i hydroxylamin tao ra
azoxy benzen:

Ar—NO + Ar-NHOH —29H, Ar-N=N—Ar + HO
| v |

- Sau d6 azoxybenzen bi khir thinh azo (Ar-N=N-Ar) va hydrazobenzen (Ar-NH-
- NH-Ar). '
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Hydrazobenzen duoc ding dé san xuft cic din chét dlamm—dlphenyl bang phan
mg chuyén vi trong moi trudmg acid:

3.2.3. Khir hoa bang cac hop chét cua luu huynh

Céc chit khir luu huynh (sulfid, disulfid, hydrosulﬁd) ¢6 thé khir hop chét nitro
thanh amin. Natri va amoni sulfid dugc sir dung dé khir chon loc cdc hop chit polynltro
- thanh céc din xudt amin-nitro. Vi du, véi mét duong luong chét khir NagS ¢6 thé khir
hoa m-dinitrobenzen thanh m-nitro-anilin:

NO, NH,
—_—
NO, NO

Néu ding thira Na,S thi né s& khir tit ca cac nhém -NO, thanh -NHs.

Céc sulfid con duge dung dé khir hoa cac hop chit nitrophenol, halogen—mtrobenzen,
nitro-azobenzen va diéu ché ammo-antraqumon

3.2.4. Khir hoé bang hydro phan tir ¢é xdc tic

biy la phuong phap pho bién nhét de didu ché cic amin trong cong nghlep
Phuong phép pay tao ra anilin ¢6 d6 tinh khiét cao hon va loai duge nhitng khé khan khi
sir dung phuong phap Bechamp Hydro hoa nitrobenzen c6 thé tién hanh & ca pha hoi
14n pha léng, xiic tac 1a niken va dong.

Khi hydro hod nitrobenzen trong acid sulfuric xtc tic Pt hodc Co, ¢ mit
mohpdcn—sulﬁd tao thanh N-phenyl-hydroxylamm trong mdi trudmg acid sulfuric chét
nay chuyén vi thanh p-aminophenol. Diy 14 nguyén lidu tbng hop paracetamol:

NHOH

SaSad

Hydro hoa céc hop chét nitro thudmg thie hién &ap suft kh quyén, nhiét d@ 150-300°C.
3.3. Khtr hoa cac aldehyd va ceton

Tuy tic nhin va didu kién khir c6 thé thu duoc alcol, khir va dimer héa thanh
pinacol hoéc khir t&i hydrocarbon.
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Khir aldehyd thanh alcol c6 the sir dung hén héng natri, hon héng nhém hay k1m
loai trong amoniac. Ceton mach thing véi tac nhan kim loai kiém trong alcol ¢6 thé bi
khtr thanh alcol béc hai.

Tac nhan kint nhém carbonyl dac hiéu nhét 13 hydrld kim loai. LiAIH; 12 chét khir
manh, ngoai nhém C=0 ciia hop chét carbonyl n6 con khit duge nhidu nhém chire khéc.
NaBH; la chat khir nhe nhang, nd ¢o6 thé khu chon lgc nhém C=0 thanh alcol.

Vi du: khnr hod ceton trong méi truong kiém hoéc trung tinh véi hon héng (nhom
hoac magie), san pham 1 pinacol: :

?H3 (|3H3 | o CH3CH3
o=C - + (13=0 MgHe, HO“Cil—“‘(l?_—OH
CH;  CH; . CH;CH;

Cac aldehyd thorm co the bi hydro ho4 thanh alcol tuong tmg, voi XUc tic i N1-Raney ¢
nhiét dé phong. va ép sut khi quyén. .

3.4. Khir hoa acid carboxyllc, ester, amid

Khir hoa acid carboxyhc thanh alcol thuong dung cac hydrid kim loai (LiAlHa,
NaBH;) hodc alcoxyhydrid kim loai [LiAIH(t.BuO);s]. Trong d6 hay ding nhét Ia
LiAlH, trong tetrahydrofuran hogc ether. Acid carboxylic rét it tan trong cac dung mdi
trén, nén tot nhét 14 chuyén thanh ester truéc khi khir hod.

Trong ¢ong. nghlep, d& khir acid carbexylic thanh alcol, ngum ta thuong dung
phuong phap hydro hoa véi xtic tac Cu-cromid ¢ 250°C-400°C, ap sut 200-300 bar.

Pé khir hoa chon loc cac ester, hay dimg LiAlH, hoat hod véi AICL. Tac nhén
LmlH4-A1C13 chi khir nhom ester thanh alcol, khong anh huéng dén céc nhém halogcn
hodc ndi kép trong phan tir chét can khir. :

Hydro hoa céc ester d3 dang hon hydro hoé céc acid carboxylic (xic tic Cu—cronnt)

Vi du: Hydro bod ester ctia acid adipic, xiic tic Cu—cronut, &250°C, ap sudt 120-200 bar
thu duoc 1,6-hexandiol voi higu suét 85-90%:

EtOOC-(CH,)-COOEt — HOCH,;~(CH;)-CH,OH

C6 thé khir hod cac amid, lactam thanh amin trong tng hodc am1d thanh aldchyd
sau do thanh alcol bac nhét vai hydrld kim loai (L1A1H4) .

3.5. Khw hoa cac hqp chét chwa mto' khong no

Nhém hop chét chira nito khong no gdbm nhidu loai: nitril, isonitril, hydrazon,
oxim, imin, azoxy, azo. Trong d6 viée khit hoa nhém nitril thanh amin ¢é y nghia thuc
t€ nhit.

Tac nhan khi nitril thich hop la hydro phan tir va hydrld kim loai (L1A1H4) Hydro
. hod nitril véi xac tac, thu duoc hén hop amin bac mét va béc hai:
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R—CN —2 » R—CH=NH L R—CH,-NH,

R—CHy-NH—CH—R
NH,
NH; + R—CHZ—N—CH—“—R H R—CHz—NH—CHz

R—CH=NH. + R—CHz-NHg

C6 thé han ché phan tmg tao thanh amin bc hai bing cach hydro ho4 trong amoniac.

Trong cdng righiép héa dugc, khir hoa nitril thanh amin bang LiAlH, hogic ByHg
dugce sir dung nhiéu. _ ‘

* 4. HYDRO PHAN (HYDROGENOLYSIS)

Hydro phan 13 phan (mg cét céc lién két carborkcarbon carbon—oxyz carbon-nito
va carbon-halogen nhdr tac dung cua hydro. Phan u‘ng c¢6 thé thuc hién bang tac nhén
khir hod hoc hoic hydro hoa xuc tac.

Céc tac nhan khir hoa hoc hay str dung 1a kim loai kiém-alcol, kim loai-amoniac,

LiAlH,. Céc xic tac hydro hoa gom Pd, Ni-Raney.

Hydro phan lién két C-C it gap trong thuc te Hydro phan C-O ggp khi khu hoa
cac ester, alcol, ether, epoxyd acetal.

Céc alcol khi hydro phan thudmg diing téc nhan L1A1H4-A1Cl3
Véi céc ether thudng kho cét lién két carbon-oxy.
Hydro phan cac benzyl—ether trong hod hoc hydrat carbon nham loai nhém bao vé

| bénzyl ¢o theé dung cac tac nhin: natri trong alcol, hén hop L1A1H4—A1Cl3 hodc hydro

hoa véi xuc tac palladi.

: Hydro phan lién két C-X d& hay kho phu thudc ban chit ctia halogen cAu trac cia
phan tir va tac nhdn sir dung. Alkyl halogenid c6 kha ning phan tng yéu hon benzyl-,
aryl-, allyl- va vinyl-halogenid. Tac nhén hay dung 13 kim loai-amoniac. Ngoai ra, co
thé hydro phén lién ket carbon—halogen bang phan img hydro hoa véi xic téc Pd.

5. MQT SO Vi by

5.1. Diéu ché anilin : -

Anilin 13 nguyen liéu quan trong cua cong nghé phim mau va tdng hop Hoa dugc.
Nhiéu thubc duoe tong hcp tir nguyen liéu nay nhur: Sulfamid, khang histamin, thube tri
glun san... Trudc day anilin duge sén xuit theo phwong phap Bechamp. Hién nay, trong
cOng nghlep né duoc san xuét bang con dudng hydro héa nitrobenzen.

C5H5—N02 + 3H, — C¢HsNH, + 2H,O
Nitrobenzen dugc hoa hoi rdi dén vao cdt phan ung chira xvc tac dong—amomum—

nitrat. Khi hydro duoc din vao cing chidu véi hoi nitrobenzen. Phan img duogc thuc
hién & 200°C.

Hén hgp hoi sau phan img duoc ngung tu de Xen cho tich pha. Pha trén la nudc |
chita 4% anilin hoa tan trong nitrobenzen, chiét thu hoi dé du'a lai phan img. Pha dudi 1a
anilin c¢é chira 0,5% mtrobenzen va 5% mrde, cAt phan doan dé thu anilin.
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Cir 1kg xuc tac dbng-amonium-nitrat ¢6 thé st dung dé didu ché dugc khoang
1500kg anilin.

§.2. San xuét sorbit tir glucose S .
_ Sorbit 12 hop chét trung gian trong qué trinh téng hop vitamin C. Qua trinh d6 tom
tat nhu sau: ' - S .

- d-Glucose  Hy/Ni d-Sorbit [Q] |-Sorbose  _aceton _dlaccton-
sorbose OyNaOH  acid diaceton-2-ceto l-gulonic . enol hoé : Vit C -

So db khir hoa glucose thanh sorbit:

CH,0H . CcmoH
HOCH _ HyNiRaney HO-LH
HO-GH | HO-CH
| HCOH - - HC-OH
HO-CH - Ho<H

HC=0 - - CH0H

Céch tién hanh hydro hoa nhur sau: -

Thiét bi phan tmg 13 autoclay béng thép, c6 hai v6, méy khudy mé neo, van thoat
khi, éng nhiét ké... o :

Dung dich glucose ndng A& 50-55% duge cho vao autoclav, didu chinh dén
pH = 8,3-8,4. Tiép d6 cho Ni-Raney vira diéu ché (khoang 5% so v6i trong luong
glucose) vao ndi phan tmg. Pudi hét khong khi trong ndi va nén khi Hy (ham luong
99,5%) vao dén khi ap suat dat 80 atm. Cho hoi néng vao v ndi va dua nhiét d 1én
135°C. Ludn gitt 4p suét trong ndi 12 80 atm béng céch bd sung H,. Thoi gian phan ing
khoang 40-60 phiit. Ngimg dun néng va 1am lanh vé ndi dén nhiét dd 75-80°C. M& van
cho thoat H, thira, giam ap sut con 5 atm. Dy khéi phan tmg ra ngoai qua phin loc.
Thu hdi chét xic tac va bao quan dudi 16p nude cét. Dung dich sorbit duoc dua qua ct
trao dbi ion Wolfatit dé loai céc ion kim loai nang. Sai d6 cét chan khéng & 650 mmHg
dn khi chi con d6 4m 5%. Cin dirgc ho tan trong cdn 96° & 78°C. Két tinh (khudy) &

18-20°C. Loc Iy tinh thé, rira bing cén, siy kho & 35-40°C.

CAU HOI LUQNG GIA

s 1. Khai niém va muc dich cia qua trinh khir hoé trong hoa hoc hitu co va féng hop
oa dugc. o :

2. Trinh bay céc loai téc nhin cda phin img khir hoa va co.ché khi cia ching.
3. Néu cc phan tmg khirhod va phirong phép hydro phén cac nhém hop chit co ban,
4. Trinh bay phuong phép san xudt, anikin fir vittobénzen va sorbit tir glucose.
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Chu’u’ng il
DIAZO HOA

MUC TIEU HQC TAP

1. Khii niém vé phan irng diazo hod va cdc ddc diém cua muéi diazoni.

2. Cdc thuyét vé co ché cia phdn g diazo hod.

3. Cdc yéu té dmh hudng dén qud trinh diazo hod va nguyén tdc tién hanh phan ting.
| 4. Cac phan img cia mudi diazoni.

1. DAl CUONG

Diazo hoé 13 qué trinh hoé hoc tao hop chit diazo (-N"=N) tir amin thom bac nhét
va acid nitro. Phan Umg xay ra nhu sau: |
Ar-NH, + NaN()g + 2HX — Ar [N+_N] X + 2H,O + NaX -
Trong d6: Ar: aryl
X -Cl -Br, -NOz, -HSO;... (tuy loai acid sir dung)

Phan {mg nay du'orc P. Griss phat hién vao nim 1858. Céu tao cua cation dlazom
1a syr tac. dung tuong ho cua hai dang sau day:

ARN® =N o  Ar-N=N®

Qua trinh diazo hod c6 y nghia quan trong trong tdng hop hoéa duge, v1 no tao ra
hop ‘chét c6 kha nang phan (g cao. N6 la qué trinh hoa hoc trung gian dé thay thé
nhém -NH; ciia amin thom bing cac nguyen tir hodc cac nhom nhu -H, -OH, -Cl, -I,
-Br -F, -CN, -NO, -SH, -AsO3H,...

Diazo ho4 1a phan umg chir yeu ducc dung trong cong nghxep san xuat céc pham
mau azoic. Hang nam, hang trim ngan tin phim mau azoic dugc san xuit tir céc hop
chat diazo. Qua trinh diazo hoa ciing 13 mot trong nhitng qua trinh dugc sir dung nhiéu

nhét trong téng hop hitu co, hoé duge.
2. DAC PIEM CUA MUOI DIAZONI
Muéi diazoni c6 cac dac diém sau:
= Ton tai & dang bt it tan trong nudc.:

- Lahop chat khéng bén, ¢o tinh phan img rit manh (dang bot khd ¢é the gdy nb
do phan huy giai phéng N3). Do d6, can bao quan né dudi l6p nuorc acid. Thlrong lam -
xong thi dem diung ludn do khong bao quan duge lau. :

—  Duéi tic dung cia nhlct d6,-35-dm, mudi.diazoni phin huy thinh phenol:
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.. [Ar-NO =N]CI' + HoO — Ar-OH + N; + HCl
_  Trong méi trudng kidm, mudi diazoni chuyén thanh diazotat & hai dang “syn” va

“ 2,

‘anti

| 3 Ar—N  Ar—N"
Ar—N=N—OH + NaOH—> - || +

1l
NaO—N N—ONa 20

Syn-diazotat kém bén hon, d€ bj thuy. phin. Dang niy duge ding trong phan (ing
ngung ty, sit dung trong cong nghé phdm nhu¢m. O nhiét do 100-105°C syn-diazotat
" chuyén thanh dang anti-diazotat 1a hop chét bdn vimg, khéng tham gia phan tmg

ngung tu. ' . ' .
3. CO CHE CUA PHAN (NG DIAZO HOA .
. Nhidu gia thiét vé co ché phan ting diazo hoé di dugc dua ra, ding cha ¥ 1a co ché
cua cac tac gia sau: ' - : :
' _—  Bamberger (1894):

Phan (mg diazo hoé thuc chét 1a qué trinh nitrozo héa N-amin bang acid nitro d&
dugc proton héa. Tac nhén nitrozo héa gom ¢o: nitrozil-clorid, dinitrogen-trioxyd, duoc
tao thanh tir nitrozo-acidium. Cac tic nhin nay phan g véi amin theo co che ai
dién tir. | - .
| HO-NO + H? - H,0Y-NO
H,0M-NO + CI? » ON-Cl + H,0
H,0M-NO + NO,© - ON-NO, +H,0

_ HO—NO
o lH@
. H,0—NO
2 N
NO—NO, B NO—ClI

Arm ) ‘AN"U : . .
@ e

_ @
. Ar-NH,-NO ~HO0 o [Ar—N=N ]CI
(Nitroso-arylamin) pH<2 '
S "l“Hg“
' - A-NH-NO
(Nitrosamin) -

A

Ar—N==N—O0H. (Diazoni hydroxyd)

|

D '
 I[Ag=N==N 1 X (Diazonisalt) -
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~ Ingold (1958):

Khi nghién ciru dong hoc cua phan Umg diazo hda, tac gia cho rang phan img nay
cung bét d4u bing su proton héa acid nitro. Sau d6 nitrozo hoéa amin bing phan img the
ai dién tir cuia ion nitrozo-acidium hodic nitrozil. Ddy la giai doan chim quyét dinh téc
d6 phan ing. Tlep theo 1a ddng phan héa hep chat nitrozo va loai nhém -OH cuia dlazo
hydroxyd trong méi truong acid, tao thanh mudi diazo:

® ® @

HO—N=0 + H s==== H,0—N=0 “N=0 + K0
M e ch o Y - .
ANT N=0 —F= A—N-NO——> Ar—N-N=0
H ‘H . H.

e ® o |
== Ar—N=N—OH -—H, Ar—N=N + H0

4. CAC YEU TO ANH HUONG DEN QUA TRINH DIAZO HOA
4.1. Anh hwéng cia pH méi treong

Phan tmg diazo hoa bao gi¢ cling thirc hién trong mdi trudng ac1d Mbi tru.'ong i
wu dé diazo hod thudomg & pH =]-3.

~ Acid trong phan &g diazo ho4 giif vai tro quan trong vi:
_  Hoé tan amin dudi dang mudi dé tham gia phan g, -
—~  Giai phong HNO, tir natri nitrit d& cung cdp cho phan img,
— Han ché phan img ngung tu gitta mudi dlazom véi amin ty do tao thanh hgp chat

" diazo-amin khdng tan (phan {mg ty ngung ty nay chi xéy ra trong mdi trudng acid yéu

va trung tinh).
1<} (= ‘ '
[Ar—N=N]Cl + H;N—Ar ==== Ar—N=N—Ar + HCI
~ Mo trudng acid lam ting d6 bén viing ctia mubi diazoni.
Trong nhiing trudng hop khong thé ding nong d6 acid v co qud l6n thi phai
dung phu'cmg phép “diazo hod ngugc”: Lam lanh hén hop amin-natri nitrit trude, sau d6

cho dan hon hop nay vao dung dich HCI] d3 lam lanh. Nhu vay trong moéi trudmg phan
ung khong tdn tai amin tw do, phan tmg “tu ngung tu s& khong xay ra.

4.2 Anh hwéng ctia néng do nguyen liéu

Thuong st dung nong d6 amin trong phén img tur 0,2-2, O N. Nong dd lodng lam
phén tmg x4y ra chdm, nong d¢ ddc s& kho khéng ché nhiét phan {mg, vi diy la phan
{mg toa nhiét manh.
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_ Lugng NaNO; thudng khdng cin ding thira. Vi néu thira s& lam giam do bén cia
muoi diazoni va gdy ra phan img phu (oxy hoa hay dua thém nbdm nitro vao san
phim...). Két thac phan tmg, néu lugng acid nitro con thira cn phai phan huy béng ure
hoic acid sulfamic. o o ' S

NH,

0=c| . +2HNO, —» CO, +2Np +3H0
NH, o
OH
/’
028,

+ HNO; — H,804 + Np + H0
NH, | |

4.3. Anh hwérng cha nhigt dé

Trong phan {mg diazo hoa, nhiét d6 1 yéu t6 quyét dinh dén hi¢u sudt san phim.
Théng thudng phan (mg tién hanh & nhigt 4 khoing 0-5°C. O nhiét d6 nay HNO, it bi
phan huy, mat khac muoi diazoni cfing bén vimg hon. Vi nhu ching ta da biét, diazoni
Ia hop chat khong bén, rat d& bi phin huy boi nhiét d6 va moi truromng. Rat it trudng hop
diazo hoa & nhiét d6 cao hon 15°C. |

P& dam bao nhiét d6 thip, ngudi ta phai lam lanh bing cach cho nude da trye tiép
vao han hop phan tmg, m3t khic phai duy tri lim lanh bén ngoai lién fuc. :

4.4. Anh hwéng clia céu trac phan tir amin

Céac nhém thé'trén nhén c6 anh huéng manh dén tinh base, d6 tan cita amin thom,
do d6 anh huéng dén viée thuc hién phan g diazo hod. Cac amin thom ¢6 nhom hat
dién tr trén nhén rat kho diazo hoéa. | 7 '

Céc diamin thom khi diazo hoé khong xay ra ddng thoi vi nhom diazo tao thanh
hat dién tir, giy kho khan cho viée diazo hoa nhém amin thi hai.” - '

Céc ddng phan ortho-diamin khi diazo hoé tao ra san phim déng vong do phan
Ung t ngung ty: .

| NH, NCl |
@: HNO, @: HCI @:—N
—_— —_— y
~ NHy NH, Y

Mubn tranh hién tuong ty ngung tu phai bao vé mét nhém amin bang cach acyl
hoa trude khi tién hanh diazo hoa. h _

5. NGUYEN TAC TIEN HANH DIAZO HOA
Qué trinh diazo hod duoc tién hanh theo trinh fir sau:
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~  Trudc het cho nirde vio ndi phan ung, tiép d6 cho acid vd co, r01 dén amin.
K_huay cho tan het cho nuorc da truc tidp vao dé lam lanh khéi phan ng dén 0°C

— Sau @6, vira khuay vira cho din dung dich natn nitrit vio (thucmg dung dung
dich 30-35%) sao cho nhiét d§ < 5°C. Khi da cho duoc 2/3 luong natri nitrit, phai ludn
k1em tra 4§ pH cia phan wang (pH=1 -3) va. luong NaNOz thira. Phan tmg két thuc khi
miu thir ¢ phan tmg duong tinh voi giay tAm tinh bdt 13n K1. H3n hop duoc loc, dich -
loc duoc diing ngay cho phan tmg tiép theo. :

6. CAC PHAN IP'NG CUA MUOI DIAZONI

Cac mu01 diazoni ¢6 kha ning phan fmg rat 16n. N6 duge ding lam trung gian
trong san xuét héa duge va nhidu nganh héa hoc khéc. Céc phan img ctia mudi diazoni
dugc chia thanh hai nhom:

6.1. Cac phan wng co glal phéng nlto'

6. 1 1. Thuy phan nhom diazoni thanh “OH

~ Phan ung thay phan tao ra phenol thue h1en trong mbi truorng acid, xtc tac 1a
CUSO4, CU2C12

[Ar-N® =N] SO,HO + HgO - AI-OH j+,N2 + sto4 .

6.1.2. Thé nhém diazoni bdng nhém -OR va H
Mubi diazoni tic dung véi alcol & nhiét @ trén 5°C, qua trinh phan tmg ddng thoi
x&y ra theo hai huéng: tao ra alcoxybenzen va khir diazo thanh benzen:
[A-NO=N]SOHO + R-CH,0H —> Ar-OCHR + N + H;S0,
[Ar-NO=N]SOH+ R-CH,OH > Ar-H + Nz + HyS0,4 + R-CHO
Phan umg theo hu'ong nao phu thuoc vao nhém thé trén thom clua hop chét diazo

-va b 16m cua gbe R trong alcol. Cac alcol don glan thi kha nang tao din chat alcoxy
cang cao.

Phéan (mg nay cO y nghia quan trong trong viéc dinh hu'ong céc nhém thé. Vi du
diéu ché 1,3, 5 tribromebenzen: :

.~ NHz

3 BI'2

6.1.3. Thé nhém diazoni bing halogen va nitrif .
Pay 1a phuong phép diéu ché cac din xuit-iod va fluor thom.
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H,0/t°

@ O ' L
[Ar—N=N]SOH + KI Ar—1 + N, + KHSO,

tﬂ

@
[Ar—N-—N]BF4 Ar-F + N, + BF3

Phén émg thé diazoni bang -Cl, -Br hoac -CN thu duoc hiéu sujt cao ncu c6 xuc
tac CuZClz, CIJ2BI‘2, hodc Cu(CN)2 mcmg tng (phan itng Sandmeyer) '
® CuzBrz/t
[Ar—N_EN]Br —+="> Ar-Br + Ny

@ Cu /1° :
[Ar—NEN] cﬁ Oy Ar—CN+ N,

Phan (g nay c6 ¥ nghia khi mubn dua halogen vao nhéin thom tai céc vi tri ma
khéng thé halogen hoa truc tlep duoec.

6.1.4. Thé nhém diazo bang -NO,, -SH, -AsO:H:

Khi muc“')r} dua nhém nitro vao vj tri ¢in thiét ma khéng thé nitro hoa truc tiép
duge (vi du diéu ché para-dinitrobenzen tir meta-nitroanilin), ngudi ta dung phuong
phép qua trung gian diazo:

t YCwHO
—_—

® e - o
[Ar-—~N=NIBF4 + NaNO, Ar-NO, + Nj + NaBF,

Phén tmg thé nhém -SH va diéu ché céc hop chét hitu co chira asen tir mudi diazo
theo cac phuong phéap sau: :

@ ? : . . t°' . . .
[Ar—N=N]CI' + KSH ———» Ar-SH+ N, + KCl

® . . ,
[AI_NEN] 884H + NajAsO; "t—" Ar-AsO;Na; + N, + NaHSO,

- Céc hop chit hitu co chira asen trude diy du(;:c dung tri 1, giéng mai nhu
Stoyason, Carbason... Hién nay do ddc tinh manh nén khéng con dugce sir dung.

6.2. Cac phan l'rng khéng gidi phéng nito
6.2.1. Phan trng khir tao arylhydrazin
Khit hod nhém diazoni véi tac nhin klnr SnCly trong acid HCI tao thanh hydrazm

®
[ar—N=N1cP + snch, -H—C1> Ar-NH—NH,.HCI + SnCl

Trong cong nghiép, ngugi ta thudng dungpheong plﬁp cua E. Fischer (1877):
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@ Na,SO
[Ar—N=N] P N0, A-N=N—SO;Na 20, Ar-NH-NH-SO;Na

— HOWLO, Ay~ NH-NH,.HCI

Phenylhydrazin lé nguyén lidu san xudt thudc ha nhiét giam dau nhém pyrazolon.

6.2.2. Phén trng ngung ty _
Phén mg gilta mudi diazoni v&i amin thom hay phenol tao thanh hop chit azoic:

@ e : - SR
[Ar—NEN]X + @Y —_— Ar.—N“—-N—@fY + HyO

- X=CLBr, SO4H
Y=0H, NH;_, NHR, NR;

Phan {mg nay thudc loai thé 4i dlen tir Se. Sy ngung fu thucmg xay ra & vi tri para
so v&i nhom amin hojc -OH. Phan img ngung tu voi cac dAn chit cia phenol & pH=7-9,
voi cac din chit amin & pH=4-7. _

Phan tmg ngung tu dugc img dung dé didu ché cac p—ammophenol hoiic p-diamin
thom khi khir hoa din chét azobenzen:

CeHs—N —N'_@ @Nﬂz * H;N‘@

X—OH,NHz,N(CH;;)z

7. THIET B| VA AN TOAN LAO BONG

Vi cac ion kim loai xtic tic cho qua trinh phén huy mudi diazoni, nén ngum ta

~khéng ché tao thiét bi phan tmg bang kim loai hodc hop kim, ma thucmg lam bang gb.

Thlet bi phan ung la nhing thung go canh khuay cling lam bang go hodc bing nhuya.
Néu 1am bang kim loai thi dugc boc bang chat déo.

Mudi diazoni thudng rat nhay cam voi anh sang, cho nén qua trmh san xuft can
tranh tic dung cta anh sang (cac 6 kinh cira sb nha xudng phai quét bing son dd, cic
qud trinh loc, hiit ¢in tranh 4nh sdng...).

Phan u'ng diazo hoa thudng giai phong NO, NO, 1a nhung khi rit doc. Noi san -
xuiit phal c¢6 hé théng thong khi t6t, phai hip thu hét khi gii phong dé tranh ngd ddc
cho ngudi lam viée. Phai ¢6 di phuong tién bao hé lao dong va mit na phong déc.

8. ViDy
Téng hop thubc ha nhiét giam dau phenazol: -
Phenazon duoc téng hop theo phurong phép cita Knorr:
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Ngung ty acetoacetat ethyl véi phenylhydrazin thu dugc dén chat pyrazolon. Sau
d6 methy] héa hop chét nay véi methyl-iodid hodc dimethyl-sulfat thu dugc phenazon.

Nguyén li¢u phenylhydrazin du'crc didu ché tir anilin qua trung gian diazo theo so
d4 phan tmg sau:

'HCl NaHSO .
- CgHsNH, NaNO,/HCL C6H5N--N cl NaHSOq CGHSNH—NHZ
: Na2303 7
CH;

;ﬁ

C5H5 C6H5

]
o . Ny ~CoH;OH
H -H20
¢ + NH

= o
OF™™0CHs CHs
CH;

CH;l -
- O ,N‘_CH'_),

hoc (CH3);S04 N
CeHs
(PHENAZOL)

CAU HOI LUQNG GIA
"1.Khdi niém vé phan ing diazo hod va dic dlem ctia mudi diazoni? |
2. Co ché phan img diazo hoa?

3. Néu céc yéu td anh hudng dén qua trinh diazo hoa va nguyen tic tlen hanh qua
trinh diazo hoa? .

4. Trinh bay céc phan {mg dién hinh ca mubi diazo?
5.Néu céac loai vat lidu c6 thé sir ‘dung lam thiét bi cho phan ung diazo hoa va cac
chii ¥ vé an toan lao dong trong san XUt?
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 Chuong12
DECARBOXYL HOA

MUC TIEU HQC TAP

1. Khdi niém va co ché phan ttng decarboxyl hod.

2. Cdc phdn tng decarboxyl hod co ban.

3. Cdcvi du ung dung Iroﬁg téng hop héa duoc. - -

1. PAI CU’ONG
Decarboxyl hoa la qua trinh loai phan tir CO; ra khoi horp chét carboxyllc

R—COOH — RH + CO,

* Decarboxyl hoa xay ra duéi tac dung cua nhiét d6 va ch1u anh hudng cua moi
trudng phan tmg. Phan tng phu thudc vao cau tric ciia phan tir cin decarboxyl hoa, dic
biét }a cac nhém chite bén canh nhém carboxyl. . . :

Phan {ng loai nhom CO, tir cac hop chat carboxyl duge su dung kha nhleu trong
tdng hop hitu co, hoa dugc.
2. CO CHE PHAN UNG

Thong thuong, anion carboxylat dé loa1 nhom CO;. Do do dang mubi cua acid
carboxylic dé bj decarboxyl hoa. Mt khic, nhlet dé cung gmp cho su phan ly cua acid,

nén cé tac dung dy nhanh qua innh nay

 RCOOH o e
o @>RCOO — R + CO,
RCOOMe

[ @
R + H ——» ‘RH

3. CAC PHAN I’NG DECARBOXYL HOA CO BAN

3.1. Decarboxyl hoa mudi kim loai kiém cua acid carboxylic

~ Pun ndng acid carboxylic vai kiém thira thi CO, bi loai:

P Po o &
R—C ., + on® — = R—C—G — = R®+ =0 — RH + CO:Q
0 . C')Q Je ,

128




— Khi dun néng mubi kim loai kim thd ctia acid carboxylic, ceton duge tao thanh.
Pay la mot trong cic phirong phap dicu ché ceton duge st dung kha phd bién:

R
e 20 !
(RCH,COO)Ca ———» RCH;COCHCOO CaOH ———»RCH,;COCH,R + CaCO3

3.2. Decarboxyl hoa acid dlcarboxyllc

Pun nong cac acid dicarboxylic hodc din xudt clia nd s& thu dugc ceton vong.
Phan {mg nay dé thuc hién khi tao cac vong 5, 6 hodc 7 canh.

Vi du: khi dun acid plmellc trong hén hop acid va anhydric acetlc thu duogc
cyclohexanon:

/CHZCHZCOOH 240°C o
—_— + +
HC . 0 + 0Oy y
\ CH,CH,CO0H AcOH/Ac20 .

Véi nhi'rhg acid dicarboxylic khong thé déng vong dugc, san phém_ tao thanh 13
acid monocarboxylic. Vi du:
- Vaéi acid oxalic:
COOH
(|IOOH

—» HCOOH + CO,

- Véi acid malonic hoac dan xuit cta né, phan tng decarboxyhc tao thanh acid
monocarboxylic: :

-~
R P — R—CIH-COOH + CO;
R
3.3. Decarboxyl hoa acid carboxylic mang nhém thé

" Céac acid ca,rboxylic' m’ach'thﬁng, nhém thé & vi trf s& lam ting khé nang
decarboxyl ho4, néu nhém thé dé 1am ting kha ning phén ly cia acid. Vi du:
— Nhém nitro & vi tri o '
R-CH-COOH ¢
1110-2 | ——> RCHNO, _+ CO

—  Véi céc acid a;halogen carboxylic, khi nguyén tir lugng hodc nguyén tir sé cia
halogen cang tang thi kha ning decarboxyl hoa ciing ting.
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: N ) : T ‘
a 200C . o
" CC,—COOH — CHC, + CO,

Pun néng nhe
Cl,—COOH — - » CHI; + CO;.

Qua trinh decarboxyl cac a-halogen carboxylic dugc ting cuong khi cé mét cua
cac base. Acid tricloracetic & nhiét d6 s6i ctia benzen, dudi tac dung cua anilin, CO, loai
ra mdt cach dé dang va thu dugc cloroform. - :

— Acid o-nitril carboxyhc cling dé dang dccarboxyl hoa d4 tao nitril. Phan ung
giéng nhir decarboxyl héa cac din chét halogen.

Vi du: khi dun acid cyanacetic & 165°C, thu duc_rc acetonitril:
(l3H2-—COOH |
CN

CH;

0
| ,
65C | + CO,
CN -

- Véi cac a-aminoacid, CO, duge loai ra & nhiét d6 cao hon so véi dan chat
halogen, qua trinh nay ciing dugc ting cudng boi base:

R—CIH—COOH 2560
- . CO
NH, . Ba(OH), RC HzNHg + . 2
— Cachop chat a-carbonyl ciing dé bi decarboxyl héa tao thanh aldehyd:

CH;—C—COOH 150°C
i ———» CH;—CHO + CO,

3.4. Decarboxyl hoa acid carboxylic mach thing chira lién két kép & vi tri o-B
Phén (mg chi c6 kha ning xdy ra véi cac hop chit ¢6 thé tao duoc dang dong
phéan B-¥. San phim 12 c4c olefin twong mg: 7 N
R-CH,-CH=CH-COOH — R-CH;-CH=CH, + CO;

Vi acid ca:rboxyhc mach thing chira lién két ba, khi dun nong véi kiém ciing giai
phong CO, va dan xuat acetylen dugc tao thanh: :

R-C=C-COOH — R-C=C-H + CO,
3.5. Decarboxyl hoa cac acid mono hodc poly a-phenyl carboxylic

Cic nhém phenyl ¢ vi ti ¥ lam ting kha ning decarboxyl hoa. Acid
triphenylacetic d& dang decarboxyl hoa tao thanh tnphenylmetan

Ph;C-COOH — Ph3CH + C02
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3.6. Decarboxyl hoa cac acid p-carbonyl-carboxylic

Céc acid B-carbonyl-carboxylic dé dang loai CO; nho péu tric phirc chelat dé tao
ra ceton. Phan img nay tao kha ning di€u che cac din chit methylceton tir cac acid
carboxylic ftuong img:

o
—> R—C=CH, + CO,

“H OH
R—G—CH, |
o)

3.7. Decarboxyl hoa acid carboxylic thom

Acid carboxylic thom ciing dé& dang decarboxyl hoa. Chéng han, khi dun néng
mudi calci benzoat v&i nudc voi, thu duge benzen va mudi calct carbonat:

(CHsCO0),Ca + Ca(OH), — 2C¢Hs + 2CaCO;

Cac acid dica.rbdelié thom trong didu kién nay cfing d& dang loai CO;. Vi du khi
cho mudi calci phthalat tac dung véi Ca(OH), ¢ 350°C thu duoge acid benzoic: | ‘

e .
' COO COOH
@@ . Ca(OH), '
+ Ca —_— + CaCOs
o 3500
CcO0O _

Acid o-naphthalinic khi dun trong Ca(OH), thu dugc naphthalen:
COCH

00 = QO - =

Nhém hydroxy & vi tri ortho hodic para trong phén tir acid benzoic gitp loai CO,
d& dang, do tao thanh ciu triic chelat hoac dong phin héa thanh dang p-y-carboxylic
khéng no. ' . '

Cé «© _OH
OOH _ - T co
. ’ * 2
\©\ 0:<:><COOH |
o COOH =T

: 0
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_ phong COq:

Véi cac acid para va ortho-aminobenzoic cling twong tr. Vi du acid
p-aminobenzoic khi dun & 210°C hojc dun néng lau trong nuéce tao thanh anilin va giai

NH2_©COOH —_— NH2© + COy

Néu phén tr acid benzoic chira nhleu nhém thé hit dién tir, thi viée decarboxyl
ho4 cang dé dang hon.

Vi du: acid trinitrobenzoic dun s6i trong muée ciing c6 thé loai CO, d? tao ra trinitrobenzen:
COOH

NO,
YA HzO ’/ + COy

Céc acid carboxylic di vong ciing c6 thé tham gia phan g decarboxyl hoa. Acid
a-pyridin carboxylic va a-furan carboxylic khi dun néng dé dang loai CO;. Phian ‘mg
dugc ting cuong khi c6 mét base (pyridin):

@COOH o @ P .
Dy — o

' Néu dj vong chira nhiéu nhém carboxylic, thi nhom carboxyl & gin dj t& d& bi loai
hon. Vi du acid a,p,y-pyridin-tricarboxylic khi dun néng nhém acid ¢ vi tri o s€ bi loai:

COOH COOH

COOH COOH
—_— + COy
N COCH

Cac acid di vong thom da nhén cling decarboxyl hod nhu céc truorng hop acid
carboxylic di vong 1 nhan thom néu trén. Vi dy:

©' COOH T S

Néu trong hop chét vong thom 6 nhiéu di t5 thi kha niing decarboxyl ho cang ting.
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Vi du: acid thiazol-2-carboxylic khi ¢6 mit cia mét base (quinolin) thi ngay &
nhiét d§ phong ciing d3 bi loai COy:

N
., — =

S COOH
4. MOT SO IPNG DUNG CUA PHAN (P/NG TRONG TONG HQP HOA bUQ'C

4.1. Trong téng hep thude sét rét cloroquin

Hop chét trung gian 4-hydroxy-7-clor-qu1nolm duoc didu ché tir 4-hydroxy-7-
clor-quinolin-2-carboxylic:

OH
o = 195-240 c O N
a N7 cooH - co2

4.2. Piéu ché 1-diethylamino-2-oxo-pentan trong téng hop p!-asmoquin

CH;COCH,CO OC2H5 ——» (CH4C O(llHCO OC,H;

Na '
l ICH,CH,N(C,Hs),
1LOH/H,0 |
CH3COCH: e CH;COCHCOOC:Hs
(CHYN(CHsz  2.-CO, (CH2)2N(C:H 52

Cho acetoacetat ethyl tac dung v6i natri thu duge mudi natri coa acetoacetat ethyl.
Sau d6 cho mudi Na nay tic dung véi diethyl-amino-ethyl iodid duoc dan chat amin-ester.
Thiy phan va decarboxyl hoa trong klcm lodng thu duge ceton mong mubn.

CAU HOI LUQNG GIA
1. Khai niém v& phan ting decarboxy! hod va co ché ciia n6?
2. Néu duge céc phéan tmg decarboxyl hoa co ban?
3. Trinh bay du'oc cac img dyng cia phan {mg decarboxyl hoé trong tong hgp hoa dugc?
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Chwong 13
HYDRAT HOA VA DEHYDRAT HOA

MUC TIEU HQC TAP

1. Khdi niém vé phan vmg hydrat hod va dehydrat hod.
2. Cdc phdn tmg hydrat hod va dehydrat hod va co ché ciia né.

3. Cadc vi du ung dung.

1. DAl CUONG
-  Hydrat hoa:

Qua trinh cdng hop nude vao phan tir mot horp chét hiru co duoc goi la hydrat hoa.
Phan tng cong hop nudc chi céd the xay ra trén cac hop chét chira lién két =. Vi viy,
phan tmg hydrat héa thudng dugc tién hanh véi cac hop chét c6 céc lién két: C=C, C=C,

C=N, C=N va C=0.
~ Dehydrat hoé:

Qua trinh loai mdt hodc nhiéu phan tir nuée tr mét phan tir nao d6 dugc goi la
dehydrat hoa.

_ Dehydrat hod 12 qué tiinh nguge clia hydrat hod. K&t qua 12 tao ra san phdm chira
noi kép hodc hop chit vong.

Co thé chia dehydrat hoa thanh hai nhém:
— . Dehydrat hod ndi phén tir: phin tir mréce loai ra tir mét phan tir.
— Dehydrat hod ngoai phéan tir: phan tir nude loai tir hai hay nhidu phén tir.

2. PHAN (’'NG HYDRAT HOA

2.1. Co ché phan &ng

N6i chung, khé 6 thé viét duge mdt co ché phan img tdng quat cho tht ca céc qué
trinh hydrat hod. Céc phan img hydrat hod thuong dugc xic tac clia proton nhung cling
¢o truomg hop dung kiém lam xiic tac. Trong mdi loai phan tmg nhu vay, déu c6 co ché
riéng. Do d6, v&i timg trudng hop cu thé chiing ta s& nghién ciu co ché phan {mg dic
trung ctia nd.

2.2. Phian loai phan rng hydrat hoa

Duya trén cdc kiéu lién két kép clia hop chit khéi diu nhu C=C, C=C, C=N, C=N,
C=0... ta ¢6 cac loai hydrat hoa olefin, acetylen, imin, nitril, carbonyl...
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2.3. Cac phan irng hydrat hoa quan trong

2.3.1. Hydrat hoa cac olefin
Diy 12 phuong phép cong nghiép dé san xudt céc alcol. So d6 phan tmg tong quat
nhu sau:

| | hydrat
T 2 dehydrat ?

Vi du: Qua trinh cdng hop nude vao olefin voi xic tac 14 acid sulfuric, co ché
phén tng nhur sau:

S
Cc=C
/ N
I l l | o
H _____
polyme C-—C
C-"'C
?503}1 |
~ .
C-CH__ "\ | HSO, AN
—CH C— ===  C—C—
HC—C—080 O——C CH & —
: | 8 l /esomlh
e/ b
N | H_ N\ |
o4 7 T S
ancol
(Céc phan tmg phu) (Truc tiép) (Gién tiép)

- Cac pha.n tng phu: alcol méi hinh thanh, alkylhydrosulfat hodc olefin chua phan
ung tac dung vdi carbocation theo co ché i nhan. Két qua tao thanh ether dialkyisulfat

va polymer cia oleﬁn
- Hydrat hod c6 acid Sulfurie lo&ng lam xvc tac 1a qua trinh hydrat hoa tryc tidp.

- Truong hop dung acid sulfuric dic’ lam xuc tic thi tao thanh ester
alkylhydrosulfat, sau d6 c6 thé polymer héa thanh dialkylsulfat va polymer.

Giai doan quyét dinh tde @9 phan tmg 14 giai doan tao phirc © hogc ion carbeni.

2.3.2. Hydrat hoa acetylen

Phén (mg dugc tién hanh trong acid sulfuric loéing, xiic tac 13 HgSO4. T acetylen
tao thanh acetaldehyd, con tir cac déng ding cia nd tao thanh céc ceton tuong tmg..
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HzSO4 A //0
[ CH;=CH-OH | — CH,—C.

HC=CH + H0
- HgSO,

H

H,S80 1 .
RC=CH + HyO Tééﬁ’[ R-—?=CH2 —_— R_ﬁ_C_H3
X OH = 5

. Phan tmg chuyén héa acctylen thanh aldehyd acetic, xtc tic 1a acid sulfurlc va
HgSOy goi la phan tmg Kucherov. Co ché phan img nhusau:

HC=CH + ng H(\:\:;H ‘_{2—;- HC=CH
Hg‘ ‘ HgX OH
RO, HC=CH ., hexom)
H OH
CH3_C\H "HSO4

Trong ¢Ong nghiép, hai vin d& dwoc dit ra v6i phan ung nay Ia: han ché viée
ngung ty aldehyd tao thanh dudi tic dung cta acid sulfuric va ngén can qua trinh khir
muoi HgSO4

Vén dé thir nhat duge gidi quyet bing cach cét aldehyd cing voi acetylen thira,
sau do acetxlen dan tro lai phan tmg. Véan d& thir hai: nguorl ta cho Fes(SOq4); hodc
MnO; vao hon hop phan ung.

' 2.3.3. Hydrat hod nhém € = O

Aldehyd phan éng v&i nude cho hydrat aldehyd.

0 OH
" /
R'—C\ + HO R—CI{I
" H : ‘ OH

R4t it hydrat aldehyd c6 thé phan riéng, trix cloral hydrat (C1;C- CH(OH)z) Cloral
hydrat ding lam thubc ngl va 1a nguyén liéu quan trong trong san xut cloroform,
2.3.4. Hydrat hoa cac hop chat chira lién két kép CN

Lién két C=N thudng. gap trong cac hop chét imin, oxim, base Shiff va céc
hydrazon hay trong cac hop chat di vong. Vige thuy phén cic hop chét nay co thé glz’u

phéng trér lai hop chit oxo ban dau. Do d6, né ¢ ¥ nghia quan trong khi mubn bao vé -

nhém carbonyl.

Hydrat ho4 céc lién két C_N tao thanh amid. Phdn ing nay céy nghla quan trong
trong viéc diéu ché ure tir cyanamid.
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OH
H,S0,
__.+

HzN—CEN‘ + HyO' [ HzN—C :I —_— HzN—CO—INHz-

“NH

3. PHAN U'NG DEHYDRAT HOA

3.1. Co ché phan g
Phan tmg dehydrat hod ndi phén tir c6 thé chia thanh hai nhom:
—  Nhém tao hop chét c6 lién két kép.

— Nhém tao hgp chét vong (loal nudce tir cac nhém thc xa nhau trong cing mdot
phén tir).

Trong s6 rat nhidu cac lién két duge tao ra tir qua trinh dehydrat hos, phan nay chi
nglnen ctru phén ing dehydrat hoad tao ra lién két d6i C=C theo kidu tich loai B. Co ché
cua né s& duge néu chi tict trong phan dehydrat hoé ethanol thanh ethylen.

3.2. Cach thyc hign phan ing dehydrat hoa |

Phan timg dehydrat hoa cé thé xay ra nh tac nhin hodc khéng cAn téc nhan, Néu
khong dung tic nhén thi thue hign phan img bang phu'ong phap gia nhiét trong dung
mdi hodic thé hoi. M6t sb acid, kiém hodc muoi ¢o thé duoc sir dung 1am tic nhan cho
phén tmg dehydrat hoa.

—  Cic chét xiic tic hay dimg cho dehydrat hod & pha hoi gdm: ALOs, TiO,, SiO;, WOs...
~ Dehydrat hod thé 1éng thudng hay sir dung tac nhén loai nudc 1 anhydrid acetic.

3.3. Cac phan (rng dehydrat hoa ni phén tir quan trong

3.3.1. Dehydrat hoa tao lién kétdéiCc=C

Phan {mg ndy ding kha nhiéu trong céng nghiép hoa hoc dé didu ché mét sb
nguyén liéu quan trong. Trong dé quan trong nhét 1a phan img dehydrat hod alcol thanh
olefin hodc diol thanh dien.

Tir cac alcol khac nhau, dudi tic dung ctia H,SO4 va nhiét 4, olefin dugc te_to thanh.

Mot sé phan trng dehydrat héa ndi phan tir guan trong

" Chét ban diu San phdm Didu kién phan (mg
Etanol Ethylen H2$04, 180°C; AlOs, 350°C
Alcol isopropylic Propylen ThO., 165°C
t. Butanol Butylen MnO, 330-350°C
Cyclohexanol Cyclohexen HsPO4, 170°C; H2S04, 130-140°C
1,3-Butadiol Butadien HsPO4+ NaH:PO4, 260-280°C
1,4-Butadiol Butadien Cas(PO4)z, 360°C
Pentoz Furfurol HCI, H.804, 170-185°C
B-Phenylethanol Stirol AlQ3, 200°C
Ethylen-cyanhydrin Acrylnitril MaCO», 200°C
Glycerin Acrolein HoS0,

137



Kha nang phan Umg tang déan tir alcol bic nhét dén alcol bic ba, Trong qu4 trinh
phén (mg, ether ciing duoc tao thanh. Ty 1€ olefin va ether phu thudc di€u ki¢n phan ng
va cdu trac alcol. Véi alcol bac nhét cho ty 1€ ether cao hon, con alcol bic ba cho san
pham chinh 1a olefin.

Co ché phan tmg nhu sau:
@
HzSO4 @ @ —_ H B .
C,H;OH ——— > CHy—OHy —» CI:HZ——CHz ——— CH,=CH,
H
e
HSO;
- H2804
. CHg—?Hz
H  OSO;H
(Ethylsulfat)
3.3.2. Dehydrat héa tao san pham déng vong '

Nhiu hop chét ¢6 thé loai nuéc tir hai nhém chirc giéng hoic khéc nhau dé tao
nén hop chit di vong bén vimg. Nhiing phan img nay dugc img dung nhiéu trong viéc
tong hop cac di vong. ' - '

Sau day la mot sb vi du quan trong:

' Ca(POu);
i, HO(CH4OH ———— [ ]
260-320 o .
QL0 —= ©
2 _—
OHHO 0
{2,2'—dihydroxy-diphcnyl.)‘ (dibenzofuran)
cQ
.. HOOC(CHz).COOH -—POA&- [ o
{Acid succinic) co L.
(Anhydrid succinic)
| . (CHn
7 i 2)\
4  HO(CH2NCOOH —— /co
(Acid hy droxy carboxy lic) o
: (Lacton)
A (CHo)n
,  H:N(CH2nCOOH ———» | co
'_ (Acid aminocarboxy lic) NH/
(Lactam)
H 0 o 0.
6 @ 7 NaOH @ 7
(Phenylglycin) _ (Indoxyl)
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4. MOT SO ViDY

4.1, Diéu ché aldehyd acetic tir acetylen

Thuong ding phuong phép hydrat hod c6 xic tic. Xtc tac hay dung 1a dung dich
H;804 15% co chira hdn hop FeSO4, Fey(S04); va HgSO4. Dung dich xtc tac dugc diéu
ché nhu sau: hoa tan Fez(SO4)3 trong a01d H,804 15%, sau d6 hoa tan tlep Hg vao dung
dich nay. Kht do Fe** b1 khu thanh Fe** va Hg bi oxy hod thanh Hg*". Trong qua trinh
hydrai ho4 mét phin Hg”" chuyén thanh Hg s& dugc thu hoi tai sir dung.

Phan tmg dugc tién hanh trong ndi phan tmg hai vo hay trong thap phan tng.
Nhiat d6 hydrat hos khoang 100°C, hiéu sudt phan tmg 95-96%.

4.2. San xuét furfuroi

Cac phan Gng thuy phén va dehydrat hoa xay ra dong thoi. So d qua trinh
nhu sau:

1. Pentozan + H,0 ———» Pentose (thiy phan)
HO— —QH -3H 20 |
OECHO D—CHO (Dehydrat héa)
OH Hi

Ca 2 giai doan thuy phén tao pentose va dchydrat ho4 déu dang acid sulfuric 1am
tac nhén va dudi tic dung cia nhiét do.
Phuong phép didu ché duoc tién hanh nhu sau:

Ngém 15i ngd xay nhd trong dung dich acid HySO4 6-7%. Sau d6 ¢4t hén hop nay
bing phuong phip cat kéo hoi nude (thoi gian 6-8h). H&n hop hoi nude, furfurol sau
khi ngung tu duoc cat phén doan: phin doan diu 12 nuéc va acid hitu co, phén doan 2 la
cac chét c6 t° 501 thép, phan doan 3 13 furfurol (98-99%) c6 14n mot it nude va acid
acetic. Hiéu suft furfurol thu duogc 8-10% so vai nguyén li€u kho.

CAU HOI LUQONG GIA _
' 1. Khai niém vé phan (mg hydrat hod va dehydrat hoa?
2. Cé4c phan g hydrat hoa co ban va co ché ctia n6? |
3. Céc phan tmg dehydrat hoa quan trong va co ché tao olefin tir alcol?
4. Cac vi du img dung?
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Chﬁong 14 |
PHAN NG NGUNG TU

MUC TIEU HQC TAP

1. Khdi niém vé phan img ngung tu.

2. Cdc logi phadn itng ngung tu va vi dy ung dung trong t6ng hop héa duoc.

1. DAI CUONG

Phin g ngung ty la phan u'ng tao nén hop chit méi, bang céch loai ra tir mdt
hay nhiéu hop chit ban diu, cac nguyén tir hoat dong hodic cic nhém chire duoi dang
cAC san pham phu nhu H,O, HCl, C;HsOH, NHs... Nhu vy, ching gorn rat nh1eu cac
loai phan tmg khac nhau nhu: alkyl ho4, acyl hoa, ester hoa... Trong k¥ thuit téng hop
hod dugc, dé thu hep lai khai niém trén va dé 1am 16 hon myc dich cua qua trinh ngung

tu, nguoi ta dua ra dinh nghia vé phan 1 img ngung tu nhur sau:

— Phan img ngung tu 13 phan Umg tao ra lién két moi gitra hai nguyén tr carbon
hodc tao ra hop chat di vong tir hai carbon khéng & canh nhau trong cung mdt phan tir
hoic tir hai phén tir khac nhau.

Nhu véy, qua trinh ngung ty bao gid ciing lam cho bd khung carbon cla phan fir
trd nén phuc tap hon hoiic tao ra mét di vong. Cac qué trinh tao lién két C-O, C-N,
C-S... ma khéng tao di vong thi khong duoc coi 14 phan img ngung tu. Tuy nhién, phan
ing tao base Shiff tir aldehyd va ceton do tinh chét dic biét nhay va su img dung’ nhiéu
trong tong hop hoé dugc ma ngudi ta van coi diy 13 phan timg ngung tu.

Nhiéu phan {ng ngung tu cin sir dung tac nhédn dé thuc hién qué trinh. Cac tac

nhén nay c6 luc dong vai tro nhur chét xtc tac cho phan g, c6 luc 1a mot chét dé

khoa hoic loai c4c san phim phu tao thanh. Trong thuc té ngu'orl ta thuong dung cac
tac nhén sau:

_  Téc nhan loai nuée: HoSO4, HCL, P05, POCH, kali acetat, natri-acetat, SnCls.
- Téc nhén loai HCI: AlCls, ZnCl, pyridin, Na;CQOs, NaOH, hdn héng Na.
—  Tac nhin 1oe_1i alcol: Na kim loai, natri-acetat, natri-ethylat.
— Tac nhén loai NHg,: ZnCls, acid proton. |
Qua4 trinh ngung tu xay ra trong cung 1 phan tir duge goi la ngung tu ndi phén tu,
hoic gifia cac phan tlr véi nhau ta c6 ngung tu ngoai phén tir.
‘Ngung tu 12 phan ing rit quan trong trong tdng hop c4c thubce hoa duogc va trong

tong horp nhidu hop chit trung gian chia héa hoc hitu co. Phan \ng nay dugc ung dung
nhicu dé tong hgp nhin pyrazolon cua thubc ha nhiét analgin; nhin 1m1dazol cua cac
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thu’é"m metrqnidazol, tinidazol; nhin quinolin va isoquinolin cua cac thude sbt rét, li va
chéng co thit ... ‘
2. CAC LOAI PHAN (PNG NGUNG TY

Dua vao cac san phim phu tao thanh trong phan img, ngudi ta phan loai qué trinh
ngung tu nhur sau:

- Ngu'ng tu loai nudec.
~  Ngung tu loai HCL

—  Ngung tu loai alcol.
— Ngung tu loai NHs.

2.1. Ngung tu loai nwéc
2.1.1. Cac phan (g dién hinh

2.1.1.1. Phan (g giira aldehyd, ceton véi amin tao base Shiff

_ Bay la phan {mg dic trung ctia nhém carbonyl Phan {mg nay c6 the s dung de
bao v& hoiic phan lap céc aldehyd va ceton trong céc qua trinh tong h0'p héa hoc. Phan
Ung xay ra nhu sau: -
oH _
\c='0 + NH—Z 2> \c’ omo . N =N=—Z
~ : N -~
NHZ
Z=R, Ar, NHCONH,, NHCSNH,, NHPh
xt=acid proton

21.1.2 Phén (g cua nhém carbonyl. véri nhém methylen linh dong

Phan tmg gbm 2 giai doan: cong horp va ngung tu aldol. Buge dung dé nbi dai
mach carbon cla cac hop chithiruco.

X OH X
/ xt -
>C=O + H2C\ —_— >C< —-ﬂb >C=C,
7 _ C\H—X . TN
Z X,Z = -COOR, -CN, -CO

xt = natri alcolat

Trong téng hop héa duge, qua trinh ngung tu tao acid cinamic, cinemal (phan ung
Perkin) dugc tmg dung nhiéu:

NaOC,Hs

+
C6H5 CHO A020 1,0

Ce¢Hs—CH=CH—COOH + AcOH *+ Hy0O

CeHsCHO + CH3CHO ———» CgH;—CH=CH~CHO (Cinemal)
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2.1.1.3. Ngung tu fonnaldehyd v6i phenol tao thanh nhyra bakelit

Phan tmg ngung tu phenol va formaldehyd dugc s dung trong cong nghé san
xuat nhua bakelit. Ddy 1a loai chét ddo duge su dunn rong ral dé che tao nhiéu vit dung
phuc vu doi song va chat cach dién.

OH

CHIOH
+ HCHO — ©/
CH;O]—I
: HO : :
—CH, CH— Hy—

2. 1 1.4. Tdng hop quinolin va dén chét béng phén u=ng dong vong Skraupp

o Nhan qumolln va din chat 8—hydroxyqu1nohn 1a cic nguyén ll@u quan trong aé
tong hop céc thuoc 561 rét va thudce chita 1. _

Phan tmg tao di vong quinolin duge thye hién tir anilin va acrolem theo phu:orng

phap déng vong Skraupp, qua hai giai doan: du tién Ia phan mg cta anilin véi
acrolein, sau d6 la ngung tu loai nudc véi tic nhin 1a acid sulturic thu dugc din chit

1,2-dihydroquinolin.

So db phan vmg nhu sau: - ‘ |
| _ S o
| . S o
| CHO ~C |
I oUE SOl
: NH2 CH, N 0 N
| N N

Dehydro hoa 1,2-dihydroquinolin thu dugc quinolin tuong tmg.

8—hydroxqunolm cung duge thng hop trong tur phrong phép trén, tit ortho amino-phenol
va acrolein. '

2.1.2. Mot s6 vi dy
—  San xuét phenolphthalein:
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So db phan tmg nhu sau:

OH OH
OH OH
Hoa tan anhydrid phthalic trong H,SO,, thém 3 lan phen01 va dun 10- 12 glor ]
115-120°C. B kh01 phin mg vao nudc sbi va dun dén hét miui phenol. Pé ngudi,

phenolphthalein két tia ling xuong diy. Gan bo nude, hoa tan cén trong. kiém lodng va
két ta lai phenolphthalein bang acid acetic ¢ pH=7. Loc thu tinh thé va két tinh lai

trong cbn.

- $an xuit Fluorescein:

Anhydrid phthahc tan nho, trén véi resorcinol va dun khan & I95-200°C Hbén
hop chay long ro1 hod ran lai. Dé ngudi, hoa tan cdn trong NaOH 2%. Két tiia ban
_ céch trung hoa véi HaSO4 lodng. San phdm duge loc va két tinh lai dang tinh thé
manh mau dé.

Fluorescein la chét chi thi mau trong hoa phan tich va la chit trung glan trong san
xudt thubc do Mecurocrom.

2.2. Ngwng tu loat HC!

Diy la phan img ngung tu quan trong, vi no tao nhidu hop chit trung gian cho cong
nghé tong hop hoé hoc.. Dién hinh cho ngung ty loai nay 1a phan L’mg Friedel-Craft:

| am
©/+ CI—C—Ar(R) ia— ‘/ .+ HCl

Xc tac cho phan ung la cac acid Lewis: A1C13 , ZnCly, FeCls.

Phan Umg Friedel-Craft xay ra theo co ché Sg. Xuc tic acid dong vai tro tao ra tac
nhén ai dién aI:
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RCOCI + ACh ~ —» RCOE’LICL;I

Rco[Am] o AH ——> ‘(COR Alc14
©/ + HCl + AICK

Vi du: tdng hop acridon 13 khung co ban ctia nhém thudc sét rét nhan acridin
(Quinacrin). :

;-m—»

2.3. Ngwng tuy loai alcol

Trong tong hop hoéa hoc, ngung tu loai nay it duge st dung hon so vdi hai
loai trén. Tuy nhién nd cung duorc sir dung trong tdng hop mét sb ceton vong. Pic
biét 1a u'ng dung cua né trong tong hop céc thudc nhén pyrazolon va céc quinolon
khéang khuin.

V1 du:
. — Tbng hop nguyén heu cho cac thuoc ha nhiét nhan pyrazoion
CHy—CH—CR :
[ OHj ¢=0 -, ~CHsOH Hscl_F———‘
L BOCHs] | i HN, =g
| ] 1 N O
NH_ ] - I— ; O
ITI o _ CeHs
CeHs | -

Phan img tao thianh nhén pyrazolon 13 qué trinh ngung ty vira loai muxde, vira loai alcol
—  Téng hop cic quinolon khang khudn:

Phurong phap chung 1a ngung tu arylamin voi ethoxymethylen—malonat diethyl
thanh anilinomethylen-malonat-diethyl. Sau d6 dun diester-ethylic & 250°C dé ngung tu
ndi phén tir tao thanh quinolon.
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EOOC_ ,COORt Bof |
A, K QU= (e
] —_—
> BO” H N
H H

2.4. Ngwng ty loai NH;
Ngung tu loai nay dugc sir dung trong mét sb trudmg h0'p sai
— . Tbng hop indol (E. Fisher):

Pun néng phenyl hydrazon vdi mét tac nhin ngung tu thich hep (ZnCl,) tao Indol
va gidi Qhong NH;. Nhan Indol ¢6 trong nhidu dugc phm quan trong hién dang duoc sir
dung diéu tri nhur c4c dAn chét clia vincamin, reserpir...

Phén tmg tdng hop xay ra theo so dd sau:

CH,—R
0,4 — O, F—0,F
(o] —_ CH CH
NH-NH. NH-N NI'NH

—  Téng hop nhén pyrazolon:

Ngung tu aceto-acetylamid voi phenyihydrazm tao nhin pyrazolon Téng hop theo
phuong phép nay hiéu suét t5t hon so v&i phuong phap loai alcol di trinh bay & trén.

cI:H3 o | —CH o
?O + NHy—NH—Ar ——» | N| +NH; + H,0
CH,—CONH;, o ITI | _

Ar

CAU HOI LUQNG GIA

1. Khai niém v& phan mg ngung tu va céc tic nhan ciia n?

2. Cac phém {mg ngung tu va 'mg dung ciia né trong téng h(_)'p mbt sb hop chit co ban?
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Chwong 15
PHAN NG CHUYEN V|

MUC TIEU HQC TAP

1. Khdi niém va cdch phdn logi phan img chuyén vi.
2. Co ché ciia phan ting chuyén vi. '

3. Néi dung ciia cdc phan ing chuyén vj.

1. DAl CUONG
Phén ¢mg chuy?n vi la phan tmg xay ra, khi trong phan tir ¢6 mét nhém thé dugc
chuyén tir vi tri ndy sang vi tri khac dudi tic dung ctia mdt tac nhén hod hoc. Vi du:
A—B 'A—B
| e ]
Y ' _ Y
Trong d6, Y 1a nhém di cu, A 13 diém khdi dAu, B 1a dich ctia chuyén vi. A va B
co thé 1a carbon, nito hodc oxy. '
Phén vmg chuyén vi phé, bién nhét 1a chuyén vi tir mdt nguyén tir sang nguyén tu
canh no, hay con goi 1a chuyén vi -1,2. Trong thyc t€ it gdp cic chuyén vi -1,3; -1,4;
c-1,5;-1,6 ... '

Néu nhém di et Y mang theo ca d6i dién i, ta c6 chuyén vi anion. Néu Y khong
mang theo dién tir, ta ¢ chuyén vi cation. Con néu Y mang theo chi m{t dién nit, ta co
chuyén vi goc. -

. Phan img chuyén vi quan trong nhét va dugc sir dung nhiéu trong cong nghiép
tong hop hoa duge la chuyén vi anion -1,2. '

Co nhiéu cich phén loai phan tmg chuyén vi: ngoai cach phan loai theo vi tri v
tinh chat clta nhom di cu Y (nhu 43 trinh bay & 11‘?:11))1 ngudi ta con phin loai theo cau
tao clia b khung carbon (chuyén vi trong cac hop chat no, chua no va chuyén vi trong
cac hop chat thom). : ' .

~_ Thong thuong, viéc phan loai hay dua vag ban chét cua diém khéi ddu (A) va
diém cubi (B). Theo cach nay, ta cé cic loai chuyén vi sau:

~  Chuyén vitir C dén C,

—  Chuyén vi tir C dén N,

— Chuyén vi tr C dén O,

— ChuyénvittN dnC,
— ChuyénvittOdénC. -

146




2. CO CHE PHAN (PNG CHUYEN V| ANION -1,2

Co ché phan tmg chuyén vi anion -1,2 ctia cdc hop chét khac nhau, v& co ban gin
gidng nhau, c6 thé duge chia 1am ba budc:

Bwéce 1: dudi tic dung cua tac nhén hoa hoc, mét nhom thé tach ra mang theo doi
dién tir tr do, hinh thanh trang thai dién tir bo sau tren nguyén tir B. Vi vay chuyén vi
nay con duo*c goila “chuyén vi dién tir bd sdu”.

Buée 2: anion Y vira duge tich ra lubn di chuyen gin A va B bang mét lign ket
hoéa hoc tam thoi (Y tao vdi A'va B mét lién két vong ba canh). ;

- Buwdc 3: nguyen tr B loai mdt proton tao thanh carbanion, carbanion nay c6 thé
tao lién két = véi carbon bén canh dan dén chuyén vi tach loai hodc 1 tac nhin i nhan
Nu'” gin véi nguyén tir A, ta c6 chuyén vi thay thé.

Co ché cia qua trinh chuyén vi ndy dugc thé hién & so db duéi diy:

4@ /@
—C—C—OH ——— —C— === —C——C—
| ~H,O | | | I
. R, R,
@ | }? @ | ~ e Ry
_—— ——C— —_ —(—— ——— C=C
| ’L\ . l / \
i ) e .
ot Vi tiach loai
w‘ I;Iu 1|{1 (C.Vi tich loai)
_ —fli**(ll— ( C.Vi thay thé) '
H

3. CAC LOAI PHAN (PNG CHUYEN V|
3.1. Chuyén vj -1,2 tir carbon dén carbon

3.1.1. Chuyén vj Wagner-Meerwein (G. Wagner-1899, Meerwein -1910)
So db phan ing nhu sau:

Ry R4 + g2 R4 OH Ry
Ra é CI: A ey CI:$ —~Rl_ & I:i:—-—(lj R4
—] 2-—— -
I | ' | | OH® I ]
Ra Rs Rz Rs R3 Rs
Ry /_\ o R,
| gt N ® oH R T
RQ—CI'——ClH—OH - Rg—le———CH —a™ C=C\

R3 Ry i 1‘*4 " R3/ R4
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Xte tac cho phan ing 14 acid proton hodc acid Lewis.

Phéan tmg chuyén vi nay gin giéng chuyén vi ]Aainacolic. Tuy nhién, theo xu hudng
phan déu nhém thé cho hai carbon canh nhau, chuyén vi pinacolic thi nguge lai. Vi vay
ngudi ta con goi chuyén vi nay 1a “chuyén vi nguoc pinacolic”

Néu thay alcol bing dn xuét halogen hodic amin, ciing ¢6 thé thuc hién dugc phan
tmg chuyén vi loai nay. Khi d6, phan tmg mang tén “chuyén vi Demjanov”. Véi cac dén
chét halogen ding xtc tac 1a Ag,O, con véi amin xtic téc 1a acid nitro:

s

R, R, e OHR,

I Ag,0 ®  oH |
Rz—(li—(le—Cl — > RC—CH — > Rz—(ll—CIlH

Rs Ry Ry Ry R; R4

R Ré) =) OHR,

L mo, pobocp M, gty

Y b .

G E D O R

R; Ry Rs R4 R; Ry

Cac chuyén vi kidu Wagner-Meerwein c6 thé sir dung dé ma rong hodc thu hep
cac hop chat vong. Vi du:

O e Oy — (OFe- ()
- HO 07 CH o O

2
dihydro pyran

1

: yCHz
HN ~
—Olﬁ. E—— H
Q N, H ©CH, 01_?
NH L

HO-~—CHZ—-J:I

CH, CH
I'13(: H3C CI‘I_:, . 3 CH3
o o H,
Hy —--E—b —_—
- 1-120 H3 .
Ho” H ) '

Camphen
Bocreol .
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Céc didu kién cta phan tmg;

Chuyén vi Wagner-Meerwein ctia cic din chit halogen dugc tién hanh trong céc
dung méi khéng proton (nitrometan hodc SO, 16ng), xiic tic cho qui trinh dehalogen
hoa 1a cac acid Lewis nhu SnCly, HgCla.

Véi céc alcol thi xiic tdc 1a cac tic nhan dehydrat héa (H2SO4 hodc ALO; & nhiét
dd cao). ' '

Chuyén vi Demjanov & cac amin dugc tién hanh trong dung dich nuée co pH=3-7.
Luogng NaNO; sir dung du khoang 50%.

3.1.2. Chuyén vj pinacolic (R.Fittig -1860)

- Céc pinacol dudi tic dung xuc tac cia acid manh s& loai di mét phin tir nude,
dong thdi mot nhém alkyl di cu sang carbon bén canh tao thanh ceton.

Ry R : '
| 1 l3 . H® ~R @ llzl ]lll
Rz—(l}".(l:"& —*_“‘i“{'—o—l" Ry _(I:W‘Q—R“ —_— RZ—C—CIS—Rg — R,—C—C—R;
OHOH 2 OH tOHR, 5 }[14
' Pinacolbon

Nhém -OH duoc tach ra & carbon mang nhleu nhom the c6 tic dung 1am bén vimg
cation carbeni hon. Cac nhém thé nay dugc sip xép theo thir tr sau:

H < alkyl <aryl

Trén co s& chuyén vi pinacolic, M. Tiffeneau thurc hién chuyén vi cua cac hop chat
. ;s . . P r < - A oy - 3 5
o, p-aminoalcol v6i acid nitro. Phén tng ndy ding dé mé rdng cac ceton vong va duge

goi la chuyén vi Tiffenean:
Hox CH;NHZ /\ CH;
co LAY

7

Céc didu kién cta phan Ung;
Chuyén vi pinacolic duge tién hanh trong dung d;ch acid sulfuric 10-20%.

- Phan img ‘Tiffeneau thudmg dugc tién hanh trong cac didu kién giéng nhr phan
umg chuyén vi Demjanov. :

3.1.3. Chuyén vi Favorskij (A.E.Favorskij -1913)

Céc a-halogen ceton duéitdc-dung-ciia-cac-base-manh-tao thanh cac ester.
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! L. . |
R‘l—_(lj_c'_-Rs R -

Ry | R; -

Co ché phan img duoc gii thich nhu sau:

Br O o R, O . RO s RO
[0 "OR 1l ~Ry M OR Il
R—(—C—Rs —> Ry —C-’—Rgl ———»Rz-—cli—c@ — Ry—C—C—OR

Ry R3 R3

~ Céc base thuong dung 1a natri-alcolat, ¢6 thé ding natrium-amid, natri-hydroxyd
(trudmg hop nay san phim thu duoc 12 amid hodc acid).

Chuyén vi Favorskij duoc sir dung dé 1am gidm s6 carbon ciia cac ceton vong. N6
duogc g dung nhiéu trong ho4 hoc terpen va steroid:

Br

? CONH;
. NaNHy; ~ @
——
1-brom-8-oxo- bicyclo-[3,3,0]-octan-7
norcamfan ' carboxylamid
FH
CH;COO CH,COO
17-brom-homoandrostan-
17a-on
Céc diéu kién cha phan tmg:

Phan ‘g nay phén lém duoc thyc hién trong dung mdi tro. Lugng base sir dung
thwong la duong luong, duge hoa tan hodc tao huyén phii trong ether. Nhiét d6 phan
tng tir -20°C &én 30°C.

3.1.4. Téng ho-p Arndt-Eistert va chuyén vi Wolff

Cic diazoceton dudi tac dung cha nhiét, xuc tac bac oxyd chuyén vi thanh xeten.
Chét nay phan ung v&i tac nhén 4i nhin trong mdi trudng phan ung, tao ra dan xuét cia
acid carboxylic c6 mach carbon ting 1én 1 C.
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0 o (3 0

G /4 P [

R—C\’ * CHhNy —> R—-_C/—(SH—-—NEN — 2 RYC—CH
cl @

. mo - R—CH,COOH
- ——— R-CH=C=0

———ROH o R—CH>COOR

Xeteh T~ . CH,CONH; (RCH,CONHR)
~ NH3(NHSR) |

Vi chua chimg minh duoc sy tn tai ciia hop chit cacben. Do d6 co ché ¢6 thé giai -
thich nhu sau: : ‘

R—C—CH=N=N —» R,;0—C—CHy7N=N ——» R;O—C—CH;—R
! b _ | U AgO 1
Q: : Ho}
-0
Téng hop Arndt-Eister:

La phan tmg tdng hop ester ¢6 sb carbon ting lén 1 C tir clorid acid va
diazomethan. Téc nhén &i nhan sir dung trong phan mg nay 1a alcol, nén san phim thu

duoc 1a mot ester:
® © N g

‘ e
R—C—Cl =N= ‘C—CH=N=
1 i + CHy N.N ~_HC-1_H\}{17ﬁ CH=N=N
ROH, Ag,O
— = 0=C=CH-R, -——---f"N2 B0 RO—C-CHyRy

)

_ Tbng hop Amdt-Eister da rat ngén phuong phép diéu ché acid carboxylic va din
chét c6 mach carbon tiing 1én 1 C tir cac clorid acid tuong {mg.

Néu thay clorid acid bing mét ceton trong phan émg chuyén vi kiéu Wolff véi
diazoalkan, s& thu dugc ceton khac c6 mach carbon ting 1én mdt:

0 ,
Rg(ll-l,‘ + [m

¥ > e @
CHZ"‘“%: : «—» CH,—N=N ] —_

Ry
O .
20 0
W . AgO 7 o I
Rl—.-(ID—CH-g=N TR, RO—C_CH —» Ry—C-CH Ry
Ty
Ry ' Ry ,‘. )

-
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Phan {mg nay sir dung ¢4 hiéu qua dé m& rdng mach céc ceton vong:
2

No o QF
O: CHy—N=N —>» N, O( —_— 0
CH, N=N (;Hz@ Oﬁ

cyclohexanon o
-cycloheptanon(suberon)

Cic diu kién ciia phan wng:

Nho tir tir dung dich clorid acid trong benzen khan vao dimg dich d4 1am lanh cta
diazomethan trong ether, benzen hay dioxan. Sau khi HCI nglimg giai phong thi dc yén
hén hep 10-12 glo' & nhiét d6 phong, thu dwoc dung dich chira diazoceton. Néu didu ché
acid, thi & 60-70°C nhé tix tir dung dich cua diazoceton trong dioxan vao dung dich cta

AgNOs trong nudc ¢6 chira natri thiosulfat hodc vao huyen phi cua Ag,O trong dung
dich natri thiosulfat.

Néu didu ché ester thi cho tir tir huyén phi trong alcol ctia AgsO vio dung dlch
ciia diazoceton trong alcol tuyét déi,

. Néu didu ché amid thi nho giot amoniac vao dung dich alcol ciia diazoceton va
huyén phi Ag,O, hodc nho tir tir dung dich AgNO; trong amoniac dic vao dung dich
diazoceton trong alcol nong.

Luong xuc tac sir dung trong phan ffng tir vai phé.n tram dén 20-25%.
Ung dung ctia phan tmg:

Day la phuong phép ndi dai mach carbon ctia cac acid him co:

Vi du:

Codl COCHN, CH,COOH
OC= QC, 4+ OL,
NO,

C6 thé sir dung cho ¢4 lacton va acid carboxylic chua no:

Cszl OOH Csz‘Ij—CH2COOH
Amdt Eistert .

0 O

CH;,
q Amdt - Elstert
: CH,CH,COOH

CH,COOH

Trong tong hop papaverin, phan u'ng Amdt—Elster dugc tmg dung dé tong horp
trung gian amid: '
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Cth

. MeO N=N-CH-CO m
MeO 0=|/
. . OMe -
Me

OMe
OMe

'3.1.5. Chuyén vj benzylic (J.Liebig-1838)
Chuyén vi clia céc o, B- aryl—dlceton ducn tac dung cua kidm dic, cho san phim 12
acid 1,1-diary! -1-hydroxy-acetic.

jim jixrl ' . /ixr] Ary

(ﬁ——ﬁ—Arz %Ho—(l:—ﬁ——mz AN Ho—ﬁ;m——(lj_Arz =H %_c_(l;_._Arz
1O ' e i

0 0 gQ O O Qg O OH

Trong phan g trén néu Arl, Ar; la C6H5 thi san phém 12 acid benzylic. Chét nay
14 nguyén liéu quan trong trong tdng hop thude chéng ddng kinh phenyltoin.
3.1.6. Chuyén vj kiéu Fritsch (P.Fritsch -1894)

Dudi téc dung cua kiém manh (alcolat, amid cua kim loai kidm), cdc hop chit
1,1-diaryl-2-brom-ethylen chuyén vi thanh 1 2-d1aryl-acetylen

Al‘l H
\ 4 OR
/C=C\ —_— AYI_C—C'—Al‘z
Ar Br ROH

Phan tmg cé thé xay ra theo hai co ché sau:

—~  Co ché “cacben™

Any - H oR an '/>

. C= W . i Cc=C ——  Ar,~—C=C—An
Ay B BoH Ay A
cacben

—  Co ché “diy-kéo™:

/ (=1 - —_—
C=C —_— C=C. — Ar,—C=C—Ar
Ary \BI' - - Al'z/ b ? :
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3.2. Chuyén vj -1,2 tir carbon dén nito

3.2.1. Phan ipng thoai phdn amid kiéu Hofmann (Hofmann-1881) .
Céc amid dudi tac dung cta hypohalogenit, thoai phén tao thanh amin béc nhét:

0 0 e 0 |
v/
R—C : NaOX, p_ C/ R0 R_Cé —iﬁ C ’\ —R .
? T N e
NH, “NHX N X
(:I)Rl o nitren
R;OH
© O=C=N—R —L1—w O=—C—NHR EZ_Q"_(.)_H., ROH + RNH2 + COy
(X=-Cl, -Br)

bay la phuong php didu ché céc amin bac nhAt tinh khiét tir amid.
Piéu kién ciia phin vmg:
— Tac nhén tao N-halogemd 1a NaOBr NaOCl. Can tinh toén dé& luong halogen'
thira 10%, luong kiém NaOH gip 4-5 lan.
_ 'Nhiét d6 phan tmg 70-80°C.
Ung dung ctia phan {mg: . .
Phéan tmg thoai phan Hofmann duge sir dung dé didu ché céc amin bac nhét c6
mach carbon gidm mét C, tlr cac amid tuong tmg.

Vi du: diéu che oa-o)-dlamm ¢6 mach carbon ngan di hai carbon tir c4c amid trong img:

in—CHz—-CONHz KOBII . CH»—CH:r—NH2
—_—
Hr—CHz—CONH2 ‘ CH,—CHz—NH2
Adipindiamid | | 1,4-Diaminobutan
Khi thoai phén diethyl-malonic-diamid, thu dugc diethylhydantoin.
: | o
CoHs  conH, NH
A C‘ NaOCl  C,H; /K
C2H CONH : N 0
’ C,Hs PII

Trong cong nghiép, phwong phap nay diroc sir dung dé san xuét acid antranilic tir

phthalimid.
| * COONa
NH NaOCl @[
NH,
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3.2.2. Phan irng chuyén vj Curtius (T. Curtius-1894)

Khi dun azit ctia acid carboxylic (R-CON;) trong dung mdi tro, nd s& loai N, tao
thanh “nitren”,.sau d6 chuyén vi thanh isocianat. ;

(N /

0.
R—C—Ig—N-—N —! R—r(u-\_ =R, 0=C=N—R
‘ N:

N

Isocyanat ¢6 thé phan 1ap neng tir hén hop phan tmg trong dung mdi tro. Nhung
16 d& phan émg vé&i cac tac nhén 4i nhén cho sin pham cdng hop:

— Vi nuée tao amid thé, sau d6 thuy phan thanh amin béc nhét:
0=C=N—R + H0 -——> R—NH, + CO,

: H7H,0 .
» O=C=N—R + H,0 ——> R—NH—CONHR ——> 2R—NH; + CO,

_ Véialcol tao ra urethan:
R—N=C=0 + RjOH —— RNH-CO-OR,
_ Véi amin bic nhit hoge bic bai, tao thanh carbamid:
R—N=C=0 + R\NH, ——— RNH-CO-NHR,
R—N=C=0 + RNHR;—— RNH-CO-NR{R;

3.2.3. Chuyén vi Beckman (E. Beckman-1886)

Aldoxim hodc cetoxim dudi tic dung cua acid Lewis hodc tac nhén loai nudc,
chuyén vi thanh amid hodc amid thé: :

R S R
AN N a » @ - . _
c=N—oH —%» __c=N® =Ry pc=N-r,
Ry RS
' 2’
0
H—O0—H P I
I —H»  R—C—NHR
R—C=N—R, -H " 2
(Ri,R; =H, alkyl , aryl )
Co ché phan tmg:

Phan img Beckman 1a phan tmg chuyén vi -1,2 loai 4i nhan Qua trinh nay cb thé
do proton hoic acid Lewis 1am xtc tac. _
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Véi xtic tic proton:

: @
SN g _C=N _C=N
Ry Ry" oxeni ion _ Ry ‘nitroni ion
Vi xnc tac acid Lewis
R OH I N o
Ne=N" . BF; === _ C=N_ + BF;OH
Rz/ Ry

Theo Chaprnan trong mébi truong alcol thi khong tao ra amid ma la iminoester,
dudi thc dung clia méi trudng acid né chuyén vi thanh am1d thé hai l4n, con trong mbi
trudng nudc thi iminoester thiry phén thanh amid thé mét lan.

0
Ry - ) o ~ OR -~ RZ"C\ ~Ri
JC=N—OH % pcon—r, 2¥» rR{ - N<Rr
R. ' ~ R 2 1 - . A H;O
Rs NR; O
R,—C[
NHR;

Ung dung ciia phan vmg:

Ung dung quan trong nhit 13 chuyén vi clia cycloalkan-oxun thanh lactam co
vong rong hon mét canh

o . | El
e
80, N™ ~O

“cyclopentanon oxim ) H  vakrolactam
N--OH
| | H,80
2 i GO
504
cycloheptanon oxim N"“-H capro]actam

Chuyen vi Beckman con c6 y nghia quan trong trong hoa hoc cac steroid, dic bigt
trong tong hop cac thudc khung steroid:

CHs
C=N—OH ] NH,
TsCl/Pyridiﬁ .
CH,COO0 % o
3-B —metoxy-4-pregnen-20-0n-0xim 17-amino-A% -andfosten-3p-ol
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N—OH
NH -

p.AcNHC¢H,SO,CVPyridin

 CH,COO 73% HO

3-p-acetoxy-4-androsten- 17-on-oxim 3 'B‘hYdTOKYA4—
-13-amino-13,17-secoandrosten-17-lactam

'3.2.4. Chuyén vj Schmidt (R. F. Schmidt-1924)
Duéi tic dung cia xic tac acid, san pham cdng hop cia azoimid (HNj) voi
aldehid hoic ceton chuyén vi tao thanh amid thé (hodc amid khong thé).

R, CN=N R

iminocacbeni
nitroni jon
Cic phan img phu: _
Néu thira HN; thi né s& phan tmg véi ion iminocacbeni cho din xuit tetrazol:
H@
R—C=N— Ry + HNy ——> R—C=N—R, —H> R N—R:
¢ N R
HN-N=N -
N

Phan tmg phu nay dugc img dung dé& diéu ché thudc tro tim Cardiazol, so dd phan
tmg nhu sau: :

0 OH N—OH
O’—m SENG
1,80, H, S0,

—g—N ' HO NH
(:/[, : Nz NN N
pentametylen /\< -IF
iminocacbeni ion \j
| cardiazol

( Tetracor)
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3.3. Chuyén vj -1,2 tir carbon dén oxy
3.3.1. Chuyén vi Baeyer-Villiger (A.Baeyer,V.Villiger-1899-1990) -

Ceton tac dung vdi cac peroxyd (hydrogen-peroxyd, acid percarboxylic) chuyén
vi thanh cac ester: ) '

R] I{1 . (=]
c=0 + R—0—OH —= Ry—C—QOR R
R; ‘ | (le !

S ,ﬁf‘/;? - @
] e ~Ry @ . -H
Rz—(lj—Qz — Ty Rz—(l:—~QR1. —_— Rz—--(lf—ORl
‘OH : ( 0OH _ 0
Phan img-cho higu suét £t v6i cac ceton mach thing néu it nhét R, 13 nhém alkyl
bic hai. Phan tmg cang d& thuc hién khi mach-carbon lién két vé6i carbon chira nhom
carbonyl cang phan nhénh, dic biét céc ceton thom cho higu suat phan img tot hon.
Cac cycloalkanon cho hiéu suit tot va san phiam 1a lacton ¢6 vong 16n hon mét
canh. Pdy 14 g dung quan trong nhat clia phén tmg chuyén vi nay:

o) (o
_ Ciing ¢6 thé coi chuyén vi Baeyer-Villiger 14 phuong phép oxy héa chon loc. Vi diéu
kién phan {mg nhe nhang va tinh chon lgc cao, nén ngay cang dugc sir dung rdng réi.
Céc didu kién phan tmg; _ -

—  Téac nhan cta chuyén vi Baeyer-Villiger thuong dugce st dung 16n hon mét duong
lugng, ching gém cac peroxyd nhu H;O;, H,S0:s, acid perbenzoic, acid perphthalic,
acid peracetic, acid pertrifloacetic. '

— Néu cic peracid d@ manh thi khéng cAn xtc tic, nhung néu st dung
hydrogenperoxyd hodc percarboxylic thi can xuc tac. Cac xuc tac hay sir dung 1a acid
sulfuric, HF, acid percloric hodc p-toluensulfonic v6i hrgng 1-5%.

—  Tién hanh phan tmg & nhiét d6 phong, thoi gian phan img thay doi tir 20-30 phut
hodic mdt vai ngay. Khéng dugce lam néng vi dé gdy no, mit khac nhiét s& thic day qua
trinh tu phin hiy cla tic nhan.

Ung dung ctia phan tmg:

—  Phan (mg thudng duoc sir dung dé xdc dinh ¢4l tric clia cc ceton ¢o ciu tao
phrc.tap. o '
= Vi hidu sult phan tmg tuong déi tt va tinh chon loc cao, nén duoc sir dung dé
chuyén héa mét sé ceton thanh ester & quy md. cong nghiép, dic biét 1a trong diéu ché
‘cac hgp chat thién nhién. , '
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-0 auy mé cong ngluep, ngudi ta d3 san xult duoc caprolactam fir cyciohexanon
-nho chuyen vi ndy:

<:>=0 Peroxyd o Amid hod - C>:O
) A

caprolacton caprolactam
- Phan tmg Baeyer-Vllhger duge tmg dung trong tdng hop prostaglandin: téng

hop hop chét trung gian +3-carboxymethyl-4-benzyloxymethyl—hydroxy-penten—1-en
(3) tir 7-syn-benzyloxymethyl-norborn-2-en-5-on (1) theo soxdd sau:

PhCH. H
PHCH,0CH,, H | 20CH; CHgCOO
AICO:H

) x H,OCH,Ph
1 Oi -
> H “OH

2 3

Xt li 1 voi acid perbenzow dé chuyén vi thanh lacton 2, sau do thuy phén 2 thu
duogc san phdm mong mudn 3.

3.3.2. Chuyén vj cda hydroperoxyd

Céac din chit hydroperoxyd ctia alcol bac ba chira téi thidu mét nhém aryl dudi
tac dyng cha xic tic acid chuyen vi thanh O-aryl ctia ban acetal chit nay phan huy
thanh ceton va phenol.

Rl\@

A H+ ‘Arx

Ry 2 Rz/ - Ry
Ry OH . R

;ﬂ;o;- ! H o >c=o + HOAr

, Rz/ OAr . Ry ’

Phén tmg nay duoc goi 1a tong hop Hock. Pay la co s& cia phuong phap didu ché
" phenol va aceton qua trung glan cumol-peroxyd: '

@ + CH3—CH—CH AlCh @C

CH;

| |
| (oot B + CHy—(C~CHy
| CHy S

H;

/E ~
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3.4. Chuyén vj -1,2 tir nito dén carbon
Chuyén vi Stevens (T.S.Steven-1928)

Cac mudi amin bic bbn dudi tac dung cua cac base manh (phenyl-lithihm;
natrium-amid, natri-alcolat), chuyén vi tao thanh amin béc ba:

Ié /R4 BG |(5 /R4 ~R Rz\ I !
RymN—CH = ——» Re—N—C® —» = N—C—R

Phan Umg nay 13 chuyén vi cation-1,2, rat it gip.
Chuyé’n vi Stevens khong chi cé ¥ nghia 1y thl}yét, ma ngay cang ¢ nhidu tng
dung thyc té.

Vi du: chuyén vi dimethyl-(1-phenylethyl)-(2-ox0-2-phenylethyl)-amonium bromid
thanh 2-dimethylamino-1,3-diphenyl-butan-1-on v&i higu suat trén 95%.

/Me @ l')h :
PhCOCH2—1‘|~I “M ~ CHCH;3 . PhC-O—'(*ZH—N(CH3)2
e 4
Ph—CH-Me : Ph—CH-Me

Ngudi ta con sit dung phan (ng nay dé md réng hodic thu hep cac hop chét vong:

Ne@ —_—
. CH
“Ph N7

\
Ph

-3.5. Chuyén vj -1,2 tir oxy dén carbon
Chuyén vi Wittig (G. Wittig-1942)

Duéi tac dung cla phenyl-lithium, mdt sé ether c¢6 thé chuyén vi theo co ché
“cation 1,2” giong chuyén vi Stevens, tao thanh alcol bic ba:

R ' R] . Ry
o Koo ! Céz B 0. | - |
R—O0-CH 2 »(R—0-® =K, "6 ¢—r, —HE » HO—C—R,
R; : R3

Ry Rs

Hién nay, chuyén vi Wittig con it duge tng dung trong tbng hop hoa duoc.
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CAU HOI LUQNG GIA

1. Néu khai niém vé phén tmg chuyén vi va cé4c cach phén loai chiing?
2. Co ché cua phan ing chuyen vi ‘anion -1,2 gdm nhimg budc co ban nao‘? Néu
ndi dung cac budc va viét so b ctia ching?

3. Trinh bay co ché, diéu kién va vmg: dung clia cac phan g chuyén vi -1,2 tir C
dén C, tir C dén N, tu'CdenO tuNdenCvatuOdenC
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Phén 2

PHUONG PI—;AP SAN.XpAT |
MOT SO HOA DUQC VO.CO

Chlr(mg 1
THuOc vO cO ¢O HALOGEN
PGS. TS. Nguyén Dinh Luyén, ThS. Nguyén Vin Giang

MUC TIEU HQC TAP

Dai cuong vé cde hod duge vo co ¢d halogen, tinh chdt va tiéu chudn cia ching.
Nguon nguyén liéu va cde phwong phdp san xudt Iod ‘
Cdc phuong phdp san xudt KI, '

Nguén nguyén ligu va cde phirong phdp san xudt brom.

Phuong phdp sén xudt cde bromid,

Phurong phdp va thiét bi trong san xudt calcihypoclorit ky thugt.

NS R N~

Nguyén lidu va phuong phdp san xudt NaCl dwoc dung.

1. SAN XUAT 10D

1.1. Pai cwong

Tod duge tim thdy tir ndm 1811 trong cin tro cia thuc vt moc & bién. Tir 14u né
da dugc ding rong rai trong y hoc @ didu tri nhimg rdi loan cha tuyén gidp. Trong co
thé, jod tip trung chi yéu & tuyén giap, ham luong iod trong mau ma cao qua’l thi géy ra
bénh basedow (uru ning tuyén gisp) thip qua thi gy bénh thidu ning tuyén giap. Trude
day, dé didu tri bénh basedow, ngudi ta cho ubng iod dudi dang dung dich Lugol (10d 1g;
kali iodid 2g; nudc cht vira da 20ml). Iod con duge dung chira bénh ngoai da, hic lao,
n&m.... dudi dang thubc m& iod hodic ¢bn 5 — 10%, sit tring cic ving phiu thuat va vét
thwong ngoai da dudi dang cdn iod 2%, dung dich iod hifu co nhu povidon-iodin
(PVP-I). lod diét tring rt manh, thim qua da cham va it doc.

Iod con dwoc dung rong rai trong hod phén tich va trong tdng hop hiru co (jodo
hoa), san xut thubc can quang cé iod (urokon, idomid, ioxitalamat...).
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1.2. Tinh chét va tidu chuan

Iod dugce ding trong Dugc pham 13 loai thang hoa hai lan dang hmh phlen gidng
viy c4, mau Xam den, c6 anh k1m loai, mul dic biét. Dot nong nhe, -iod bay hoi thanh
khi mau tim rt kich (g,

O nhiét d6 70°C - 80°C, iod da bat dAu thang hoa; dbt nong dén 113, :5°C chay
thanh chit long c6 mau den, den 184°C thi s6i va. bdc hoi thanh khi mau tim, gap lanh
lai tr& lai dang két tinh hinh vay

| Bang dusi day cho ta thiy 4p suat bao hoa cha iod ng Vi cac nhlet do Kkhac nhau
va ¢6 lidn quan mét thiét dén qua trinh tinh ché iod trong san xuét.

- Bang ap suat hcﬂ bio hoa cia iod & mjt sb nh:et do

~ Nhigt dq‘(°cr) ; Ap sult (mmHg) Trang thai

o . - - 0,027 | Rén
50 2,35

109,2 : 700 o

“114,2 - ' 90,0 U Léng
1289 S 180,07 -
150,0 . 307,0

1853 7600

P4 tan ciia iod (trong 1000 ml nuée) & cc nhiét d6 khac nhau nhur sau:

18°C | - 0,2765g
25 0,3395g
35%C 0,4661g
45°c . . 0,6470g
55%¢ - 0,9222¢

Tod khé tan trong nude, nhung néu c6 kali iodid thi lai d& tan nhd phirc hop véi
ton I
Kl + L = Kh
Tod tan trong 10 phan cdn 90°, 9 phin cdn 95°, 4 phén CS,, 46 phan cloroform.
Tan trong céc dung mdi hiru co tao dung dich c6 méau khac nhau: véi dung méi cd oxy

(C;H;0H, CH;0H...) cho dung dich mau niu, voi dung moi khong cO oxy (benzen
cloroform...) cho dung dich mau t1m :

Vi hd tinh bot, iod cho hop chat mau xanh lo, du'O’c Lrng dung lam ch1 thl mau
trong hoa phén tich. ‘

Iod duoc dung phai dat nhimg tiéu chusn sau day:
—  Ham hrong: iod tdi thiéu 99,5%.
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- Clorid: khong qué 0,02%.

— Cyanogen khong cb. Vi tap chat cyan—lodld (ICN) | rét doc, no co the hmh thanh
khi 'san xuét iod theo phwong phép dbt rong bién dd xur Iy 1y 1od

1.3. Nguén nguyén li¢u va phuong phap san xuét
‘ Nguén nguyén ligu ctia cong nghé san xuft iod nhir sau:
— Iod cé trong mé cac mudi nitrat (Sanpetro cia Chi Lé) téi 1%. Sau khi da két

tinh 14y riéng nitrat, trong nude cdi ¢ chua tir 5 -12¢g/1 10d hoa tan dudi dang iodid
va iodat. :

-~ Tu dau the ky 20, & Nga ngudi ta d8 khai thic duge iod tir nudce cia céc giéng
dAu mé. Nude giéng dau nay c6-chira t6¢i 10 — 60mg/l iod dang ion I'.

— Tir rong bién thuoc cac loai Lammarza Fucus, Phyloflore. Tro ctia cac loai nay
¢é chira 0,1-2% iod. 0 nhung nurée nhu Béc My, Nhit, Phip, Ha Lan, Scotland... ngudi
ta nudi trong rong bién & qui md 16n dé san xuét iod va alginat.

o] Viét Nam, c6 thé thu hai rong bién doc b& bién Quang Ninh, Nghé An, Khanh
Hoa, nhit 13 xung quanh dao Bach Long Vi, C6td (rong ma vi, rong mo hay rong
chuon) Phuong phép san xuét thay dbi tuy theo ngudn nguyén lidu.
1.3.1. Chiét jod tir nitrat thién nhién '

Trong nitrat thi€n nhién, phan 16n iod tbn tai dudi dang kali va calci iodat. Sau khi
két tinh 14y natri nitrat, mr6c cai duge chia lam 2 phin: : :

~ Phan diu (gdm 80% thé tich nudce cai) duge xir Iy voi khi SO, hodc véi dung
dich NaHSOj3. Cac tac nhin nay khir hod iodat thanh iodid:

NalO; + 380, + 3 H,0 ——— 3H,S04 + Nal

— Phén con lai (20% thé tich) dugc hdn hop véi dung dich iodid — acid vira tao
thanh & trén. Todid bj iodat oxy hoa & mdi truong acid sé& giai phéng iod:
Tod dugc 14y riéng va tinh ché béng phuong phép thing hoa.
1.3.2. Chiét iod tir nwére gidng diu. |
- Nude ciia giéng dAu c6 chira iod ty do, dem khuay vdi than hoat tron% hai gid, sau
dé loc lay than, bé nuéc. Luong than can thiét-dwoc tinh todn va chia ra dé chiét 10-15
14n, bing cach d6 s& hap thu hoan toan hét iod. Than d3 hé phu iod (chira khoang 40%

iod) duge xir 1y bing dung dich natri hydroxyd. Jod chuyén sang dang iodat—iodid hoa
tan (dung dich chira khoang 4% iod duéi dang iodat > iodid): S

L + 6NaOH —— .5Nal + NalO3 + 3H,0
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Tir d6, giai phéng mubdi iod-kim loai bing qua trinh oxy hod trong mdi truong
acid nhu trong phuong phap trén. Phuong phip nay duoc s dung & Nga va M§. Than
hoat thu hdi dung lai dugc nén it tén. Nhuoc diém 1a dung tich thiét bi phai 16n, ning
lugng dién dé khudy kha ton kém. '

1.3.3. Chiét iod tir rong bién

O nuée ta, cin dic biét chi ¥ phuong phép san xudt iod tir rong bién, do hoan
canh dja li véi b bidn dai va rét nhidu rong bién. )

Rong bién (tio bién) lién quan chit ché dén mdt s6 nganh cdng nghiép. Tl nd,
6 thé didu ché thach ding dé ché hd gidy, hd vai, lam méi truong nudi cly vi sinh
vat. Tu mot sb tao niu, c6 thé thu dugc natri alginat dﬁpg lam ta duoc trong cong
nghiép dugc, 1am to nhén tao, lam nguyén liéu cb dinh t& bao. Ngoai ra tdo néu con
12 nguyén liéu khai thac iod, brom, kali. Céc loai tao khac diang dé an nhu rau cu
Gracillaria, rau mut Porphyra... :

Vi vdy, cén chi ¥ phuong phap khai thac va ché bién lién hoan rong bién dé
14y dwoc nhiéu san phim, trong d6 c6 iod. Sau ddy la cach 14y mot s& san phdm tir
rong bién: i

- Rong’bién (cdt tir day bién hoic v6t trén mit) phoi kho rdi @6t thanh tro trong
diéu kién thiéu oxy. Cach ddt rong mt 86 co 5O san xuat di thuc hién nhu sau: dao rinh
dai 4-10 m, réng 0,50 m, sdu 0,40 m, 16t d4 phién dé giir nhigt. D3t cui canh xubng dudi
va bt dhu dét lira, sau d6 bo rong bién da phoi kho vao va dot. Phai thudng xuyén bo
rong khdé vao dé han ché rong chay thanh ngon lira. Sau do, cit thanh banh tro dai
30 — 50cm. Tro ndy c6 thanh phin nhu sau:

KCl 26 % NaCl 16% -

K,S04 4,7 % Na,804 3,7%
CaSO, 0,5 % . MgS04 0.4 %
Na,CO3 5,5% - MgCO; 6,0 %
Cax(POs)s  9,0% Nal 1,3 %

Cic banh tro duoc nghidn nhd va dem rira bing nuéc nhiéu lan, khi t trong cia -
nudc rira nay dat 27°B thi dung dich c6 chira khoang 7-9g iod/L.

~ Dung dich nuéc rira duoe ¢d & loai bot nuée. Khi dat dén ndng do 33°B, NaCl
két tinh kéo theo mét it CaSOs va KCL Gan riéng dung dich va dé ngudi, KCI & keét
tinh. Loc thu KCl, muée cai duge tiép tuc cd ddic. Qua trinh ¢b nay lai c6 thém NaCl va
KCI két tinh tch ra va dugc gan riéng. P& ngudi dung dich, loc 13y rigng KC1 két tinh.
Tiép tuc cd dic va két tinh nhur thé cho dén khi nuéc cai loc ra ¢6 chira tir 50 dén 100 g
jod/L. Nuée cai nay duge xir Iy tiép dé thu iod.
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Rong bién

166

Nuwéc

Cd dic

Phei kha
D6t chay
A
Tro
A
Nghién nhd
Yy
Ba tro « Chiét
r
Dung dich 27°B
4
‘NaCl, CaSO0a, KCI je— Dung dich 33°B
r
Kcl —— DEé ngudi, loc
i r
KCI, NaCl e Cé dac
KCl —— Bé ngudi, loc
. \ 4
Nuwée cai 30gA

So dd 2.1. Quy trinh tao dung djch dam dic iod hoa tan




Qua trinh x1r 1y thu iod dugc thue hi¢n nhu sau:
+ Loai sulfid:

Cée sulfid trong nudc cai ¢6 tmh kinr s€ giai phong luu huynh gy kho khin cho
qua trinh san xudt. Vi vay, can thém acid sulfuric vao, khi dé H,S va SO, s€ gidi phong
ra va 1o nhlcu tha S (SO, do phan ‘mg ctia HS va H8O4). Loc loai tia S, dich loc dem

xir 1y tiép dé thu lay iod.
'+ (iai phong md tir dich loc:
Phuong phép kinh té nhét 13 ding clor déy iod khoi mudi ciia nd:
' 3Ch + 6KI — 3L + 6KCl
Tuy nhién thao tac nay trong thire t& kho thuc hién, vi néu suc khi clor qua mirc

can thiét thi s& giai phong brom tir cic bromid ¢6 trong dung dich. Ngodi ra iod tao
thanh lai bi lrong clor qua thira oxy hod thanh acid iodic theo phan ng sau:

5Ch + I + 6H20 ——— 2H103+10HC1

V1 viy, dé thuc hién glal doan nay, ngudi ta thuomg thay khi clor bang mdt luong
kali clorat x4c dinh. Trong méi trudmg acid, phan Umg x&y ra nhu sau:

KCIO; + 6HCl — KCI +3H,0 + 3Ch

Ciing c6 thé thay khi clor bang kali bicromat hay natri nitrit:
6KI + KzCI’zO7 + 7H2804 —_— CI‘2(SO4)3 + 4K2804 + 7H20 +3 12

2HI +2HNO, —— 2NO +2H,0 + D

Néu nuée csi c6 ndng d6 iod cao (50 = 100g/L) thi c6 thé dung phan tmg oxy hod
bang, MnOz & nhiét d6 s6i ctia dung dich:

2KI + MnO, + 2,80, ——> MnSO; + KiSO4 + 2H20+ I

Du sir dung tic nhidn nao, trude khi tién hanh oxy hoa gidi phong iod, can phal
dinh luong chinh xac lugng iod (dang iodid hoa tan) dé xac dinh lugng chét oxy hoé can
thiét theo phan tmg 1y thuyét, gitip cho viéc thu dugce toan bd iod c6 trong dung dich.

Tod thé thu duoc trong qua trinh trén dugc dem tinh che bang cach thang hoa.
Thletbltlmnghoalamotnolcoduonglqnh40cmvasau 100mlambangthepcrom mohpden,
d6t néng biang khi dt. Hoi iod duge lam lanh bing cach dua vio cc ong sanh, sir hay
- ximing-amiing, dai 2m, dudng kinh 30 — 40cm. Cach thing hoa nhu sau:

Cho iod thd vio ndi thiang hoa, nang nhiét dd 1én 100 — 110° dé loai nuée, sau doé
ning 1én 120 — 140° trong 4 - 5 gidr. Khi iod mau tim bay vao dudng o ong, dong thanh
vay xam den cé nh kim loai. Cio ldy tinh the iod.. Trong ndi con cé mot phéan iod chua
thing hoa, doi 3 — 4 mé gOp lai 88 thu hoindt jed;
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Tir tao bién, theo phuong phap dét thanh: tro nhu trén, khi iod thing hoa vin con
chira tap chét ICN. Bé loai ICN, ¢4 thé dun chay iod trong dung dich CaClg 27% (49 sbi
114°C) hoac dun chay iod du6i mét i6p acid sulfuric dam déc (120°C). Sau d6 gan
riéng iod va mra bang nude cho sach CaCl; (hodc HZSO4) Iod nay dem thang tioa lan
thir hai dat tiéu chuén thubc thiv. :

'Phuong phép san xuét iod tir tro tho bién néu trén bd qua mét algmat va nhimg
chét hifu co khac. P& thu duoc ca alginat va 1od ¢6 thé 1am nhur sau: Rong da phoi khd
cho vao thung 1ém, ngam nuée nong 60 — 70°C trong khoang 1 gid, nit 1y nude ngim

- va thém murde nong ngdm lin thi hai. Nuéc ngdm ndy c¢6 chia iod, dem xir ly béng

dung dich CuSQy4 va SO th_l toan bd 10d s& két tha dudi dang Cul:
2CuSOy +4HI — 2 HZSO4 + 2Cud + L
I, + SO, +2H,0 — 2HI + H,SO;
Xir ly Cul bing MnO, va H,S0; dé giai phong iod. |
Sau khi da chiét xong iod, bd con lai trong thing dwgce dun s6i trong dung dich

kiém rdi loc. Dich loc dé ngudi thu dugc mdt dang keo ¢6 chira acid alginic, keo nay ¢6
thé dung hd vai soi... holic ding ché alginat.

COOH COCH COOH
@09_0_@) 0_4: o
Acid algmlc

1.4. An toan lao dong

~ Tod kich u‘ng da, gdy viém da. Hoi ied gay ho, chay nuéc mit, dau mét. Khi san
xuét, nhét la giai doan thing hoa thu thanh pham phai deo kinh, c6 mét na phong doc
va thao tic & ché thoang gié. Sau khi 1am viéc xong phai tim ngay.

Néng d5 iod téi da co thé cho phép 1a 0,001 mg/L khong khi. Khi nong do6 1én toi
0,0015 - 0,002mg/L khong khi da thdy kho chiu. Khong cho phép lam viée ¢ noi c6
ndng d6 iod bang 0,033/L khong khi.

Tod dung ldu gdy hién tuong ngo doc man tinh (iodism): rat hong, sung lcn nbi
mén, chiy nuée mat, nuée mili, nhie déu va co thé di 16ng ra mau, mét ngy, chéng mit,
run chén tay... Co the chifa bing cach cho udng 10 — 12g natri bicarbonat trong 24 gié.

2. SAN XUAT KALI 10DID (K}

2.1. Pai cwrong

Kali iodid, natri iodid vao co the c6 thc dung nhu 1od va dugce dao thai chu yéu
qua nudc bot va nudce tidu. N6 ¢ tic dung ha huyét 4p va lam cho tnn do mét. -
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~ Kali iodid dung trong bénh tim mach, 1am gidn mach. Ngoai ra con duge dung
chong nam trén da. Liéu trung binh 0,2 — 0,5g/14n, 1 — 3g/ngay (khong dung cho nguoi
huyét 4p thap, lao phoi, than suy).

2.2, Tinh chét va tiéu chudn |

Kali jodid 13 nhimg tinh thé hinh 14p phuong, khéng mau, vi min va rat déng.
Chiy & 705°C va s6i & 1330°C. Tan trong 0,75 phén nudc, 12 phan con va 25 phan
glycerin. Kali iodid bén khi khd, dé ra khong khi 4m va nhét 13 khi c6 anh sing, n6 bi
vang do giai phong iod. Kali iodid ding trong duge phdm phai khong lan nhimg tap
chét nguy hiém nhr: asen, bari va cyanid... Ham luong t6i thieu: 99,0%. |

2.3. Phwong phap san xuét _ .
1. Tdc dung cia iod véi hydroxyd kiém . |
3, + 6KOH = 5KI + KIO; + 310

Cho iod tac dung véi dung dich kiém néng. Sau dé béc hoi dén kho. Cin cho
thém it than bt 161 dem nung dé khir iodat thanh iodid. Hoa tan va cd dic, dé ngudi cho
ket tinh. - :

2. Téc dung ciia Fe véi iod trong méi truong nudc

Phuong phap nay duge dung kha phd bién trong cong nghigp. Tac dung cua iod
trén vun sat trong nurée tao thanh sat (I7) iodid:

Fe + I, = Felx
Tiép do xir ly bang dung dich carbonat kiém:
Fel, + K,CO; = 2KI + FeCOy

Tién hanh cu thd nhu sau: trong binh thép ¢6 méy khudy, cho vun gang hay sét,
nude va iod (loai k¥ thuat ham lugng 90%). Phan tng tw khoi ddng, khéi phan ng
néng lén, cin 1am lanh bang nudc da dé khdng vuot qua 70°, Khi phan tmg két thac,
dung dich khong c6 mau, &€ yén vai gid, thu duoe dung dich sat (I1) iodid.

Pun dung dich kali hydroxyd va fod ky thugt dén tan hét iod, vira khudy, vira
cho din din dung dich sit (II) iodid da duge diéu che o trén, sau do dua hdn hop vé
pH = 4-5. Thém dung dich bari hydroxyd dé két tua sulfat. Tiép d6 cho KOH dé kiém
hoa khoi phan ang vé pH=38, dé ling 3 — 5 gio r6i loc. Can duge rira bang nudc va gop
vdi dich loc. ' '

Kali iodid tao thanh do phan img sau:

3Fel, + I, + 8KOH = 8KI + Fe304 + 4H;0 -

Dung dich kali jodid thu dugt;_ ¢6 ty trong khong qué 1,5 g/em’. Kiém tra tap chét
sulfat, néu con thi phai acid hoa bing dung dich Fel, dén phan img acid yéu (pH=4-5),
thém than hoat va bari hydroxyd. Dung dich dugc dun s6i khoang 1 gid, dé ling va loc
loai b than va bari sulfat. Dich loc tinh khiét dugce cho vao ndi két tinh. Lam lanh, tinh
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the kali 100d1d tinh khiét duorc tach ra. Ly tAm l4y tinh thé KI, rira bang nudce cit lanh,
sdy & 100°.

Kali iodid duoc bao quén noi khd, kin va tuyét déi tranh anh séng.
3. SAN XUAT BROM

3.1. Dai crong

Brom (Br = 79,904) duoc Balard tim ra nim 1826 trong nudc cha rugng mu01
Brom gy béng rht nguy h_wm khi dinh vao da, hoi brom rit kich tmg dudng hé hip va
mit. N6 chi dugc dung dé diéu ché nhu‘ng dAn xuét c6 brom.

Brom rat quan trong dbi véi cong nghiép hod duoc. Theo thong ké viée sir dung
brom trén thé gidi thi khoang 60% sin luong diing sin Xudt céc bromid, 25% ding san
xuat phim mau hir co va 15% dung lam thubc thu Brom dugc ding san xudt mot sb
chét d6c chién tranh nhu chat gay chay nudc mat bromobenzyl, bromoaceton. Brom
con duge ding trong san xuét phim va gidy anh.

Brom la mét nguyen t8 ¢6 trong co thé ngum Trong méu chtra 0,8 — 1,4 mg/100g.
Theo H. Zondek (1931) néu ti 1 brom trong mAu giam di 40 — 60% thi c6 d4u hiéu cta
bénh dién.

3.2. Tinh chét va tiéu chudn -

Brom nguyén chét & nhiét d6 thuong, la chat long mau nau, dé bay hoi tao khi mau
dd nau rit kich tmg. Ty trong;: 3,14. D4 s6i 58,7°. D6 chay: -7 3% Tan trong 30 phin nudc &
15°%. Trong dung dich nude, brom phan tng véi nude theo phuong trinh sau:

Br, + HO = HBr + HOBr
Brom tan nhiéu trong cbn, ether, clorofofm benzen, carbon disulfid.

.Brom riguyén chét khi bay hoi hét khong d8 lai cin, phai tan hoan toan trong dung
- dich natri hydroxyd, khong 14n tap chit clor, 10d va cac-dan chét cua chung

3.3. Nguén nguyen ligu va phwrong phap san xuat

Brom cé trong nude bién (0,001 — 0 ,007%). Hal ngudn nguyén li¢u quan trong
cua cong nghé san xuat brom la mrée 6t ruong mu01 va tro cla rong bién (dung dich con
lai sau khi két tha 1y 1od) Ngoai ra mé muoi co thé chita téi 0,2% brom va nudc giéng

diu mé c6 thé c6 1kg/m’.
C6 nhiéu phuong phap diéu ché brom nhur:

- Pién phan nuéce bién trong diéu kién ¢6 dung mbi hftu co aé hap thy brom giai
phon ra. Dung dich hifu co nay dugc dem xir ly bang kiém rdi tir d6 chiét ldy brom. C6
thé hap thu brom bang anilin duéi dang 2,4,6-tribromo-anilin.

— Trong cong nghiép, phuong phap san xuat brom thudng 14 giai phong no tir dung
dich nudc bromid bang khi clor & nhiét d6 cao. Qua trinh sin xut nay duoc thé hién &

so d6 sau:
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Nudc Bromid

: ‘So db 2.2. Thiét bi san xudt Brom
1. Thap giai phong Br: (thap Kublersky), 2.Sinhhan,

3. Binh phan li Brz va nwéc bromid, " 4, Binh phén li Brz va khi Cl thira,
5. Sinh han hdilwu, 8. Binh chira Br; long,
7. Cét chira Fe gilk khi Br; bay hoi, 8. Binh chira dung dich FeBrz,

'9. Binh chira Fe dé& khir doc rurdre thai.
Clor déy brom ra theo phan {mg chinh sau day:
MgBr, + Cl, = MgClh, + Bn
Ddng thdi con xay ra cac phan img phu:
Br, + Cl, = 2BiCl
Br, + Br = Bry
BrCl + H,0 = HOBr + HCl
Br, + H,O =HOBr + HBr
- Trong phimg nam cubi Pai chién thé gi6i thir II, 44 c6 mot s§ nha mdy san xuét
brom tir nudc bidn. Qui trinh sin xudt dugc tém tat nhu saw:
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Nuérc bi:én sau khi acid hoa bﬁng acid sulfuric t¢i pH = 3,5, dugc cho chay vao
mdt thap dé tiép xic véi khi clor. ang théi thdi qua thip mot ludng khéng khi, brom
giai phong ra duge cubn ra khoi thap cting voi khéng khi. Hn horp khi nay duoc xir ly
bang mdt dung dich SO, & tao ra dung dich acid hydrobromlc va acid sulfuric. Dung
dich acid thu dugc sau d6 duoc xir ly véi khi clor brom g1a1 phong dugc ngung tu. Lam
khé brom bang acid sulfuric nong d6 80%, do 4m clia né c6 the dat tdi 0,003% (tinh
theo khéi lvong) va khong bi 13n H>S0,. '

Brom duoe dong vao chal thuy tinh. Néu that kho, cO the chira trong binh bang sit.
4. SAN XUAT CAC BROMID

4.1. Dai cu’o’ng

Natri va kali bromid duoc ghi tron Duorc dlen cua hau hét cac nude. Cac mubi nay
tac dung 1én hé than k1nh trung uong bing ca hai thanh phan brom va kali (hodc natri).
Bromid hép thy vo co thc nhanh va dao thai cham qua nude tiéu, md hdi, nude bot.

Kali bromid duge dimg lam thude an than, chong co gift trong benh ho ga; hen'
kali bromid dac tri chimg ddng kinh. Thuong chi dung 0,5 — 3,0 g/ngay.

Natri bromid tac dung nhur kali bromid va dung ctng lidu lu'(mg Tré em va ngudi
gla dung natri bromid dé chiu hon vi né khong gay ra nhitng r6i loan vé tim mach (do

ion kali).

4.2. Tinh chét va tiéu chuin

Kali bromid duoc dung (ham hrgng 99%) ton tai & dang tinh thé 1ap phuong,
khéng mau, vi mén va cay. Néng chay ¢ 750 °C. Tan tot trong nudc.

Natri bromld (ham lrong 97%) 1a bdt két tinh tring d& chiy nuéc, dé tan trong
nuwoc. Duéi 50°C, natri . bromid két tinh dang dihydrat (NaBr.2H;0). Neu ket tinh &
nhiét d§ cao hon thi né két tinh duéi dang khan, hinh lap phuong. Tinh the rat d& hut
4m, chay mrde.

Céac bromid trén khong duoc Tin céc ion halogenid khdc.
4.3. Phwong phap san xuét

4.3.1. Natri bromid va kali bromid
— Tt brom va kali hydroxyd:
6KOH + 3Br, = 5KBr + KBrO; + 3H0
KBrO; + 3H,S = KBr + 3H20 + 38
- Tir acid hydrobromic va kali carbonat:
2HBr + K;CO; = 2KBr + H,O + CO;

— - Phuong phép ding phd bién trong cong nghiép 1a cho st (II) bromld tac dung
vGi carbonat kiém:

FeBry.H,O + Na,CO3.= 2NaBr. + Fe(OH), + COZ .
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Quy trinh sin xuit dwge thye hién nhw sau:

Sat (ID) bromid dwoc. cho vao ndi phan img, thém nuée rdi vira khuay vira dun dén
: 40-50°C dé hoa tan hoan toan. Hoa tan riéng carbonat kiém (hoac bicarbonat kiém); dun
s01 va db vao dung dich sét (If) bromid. Phan u'ng sui bot, giai phong CO, nén phai than
trong dé khéi trao ra ngoai.

Phin u'ng két thic khi thém sét (II) bromid ma khong thay g1a1 phong COz Trung
“hoa dén phan mg trung tinh ho#c hoi acid va ding bari hydroxyd dé két tia sulfat (chu
-y tranh dung thira). Loc loai bari sulfat.

Dich loc chira mudi bromid dugc cb dén ty trong d=1,58. Khong nén ¢6 dac qua
ty trong d6-vi khi loc s& co the két. tmh tinh thc bromid trong may loc va lam chim qua
trinh loc.

Loai mudi kim loai ning bang cach két tha véi dung dlch natri sulfid 5% hozc khi

H,S. Sau khi tha het kim loai niing, tién hanh loc néng dé loai sulﬁd klm loai néng va
dich loc duge c6 tlep dén khi ket tinh mu01 bromid..

Tmh thé NaBr dugc ly tAm va rira bang nudc cht. Say kho sau d6- xay nho va rdy.

Chua y: cac bromld 12 nhimg mudi rit d& chay nudc va d& hong, vi viy cong doan
sdy, xay, rdy can rat cAn thin.

Kali bromid, natri bromid két tinh & SOOC Néu ket tinh & nhiét d6 dudi 50° thi
thu duge mubi hydrat ngém 2 phan tir nuée. Bbi véi calei bromid két tinh & trén 70°C
thu dugc loai dlhydrat thap hon nhiét do do co the thu dugc ca1c1 bromld ngam tr2 den
6 phan tir nuorc ‘

4-,3.2 Calci bromid

Trong cac bromid thi calci bromld co tac dung chita dong kinh tot vi nd phéi hop
dugc tac dung cia ca hai ion Br va Ca®*. Thubc ¢6 tic dung t6t dbi véi tré em.

Calci bromid c6 thé san xuit bang phan img cua vOi voi sit iy bromld Sau khi
loc loai sit (III) hydroxyd, ding khi CO, d8 két tha hét vbi qué thira, dung dich con lai
duge dem cb bdc hoi & nhiét d6 khdng qué 195 — 200° (vuot qua nhiét d§ d6, CaBr; s&
bj phin huy mét phén thanh Ca0). Thanh pham la bromid ngdm 2 phén tir nudc va t6i
thiéu pha1 ¢ 80% CaBr,. o _

5. SAN XUAT CALCI HYPOCLORIT KY THUAT

5.1. Pai cwong

Calci hypoclorit k¥ thuét (clorua v6i) 1a chét sat trung,dung aé pha dung dlch ra.
vét thuong, tiy ué cac bénh vién, khir tring nuéc an, Trong duge pham, trude day calci
hypoclorit duge dung dudi dang dung dich Labaraque hodc dung dich Dakin.

Calci hypoclorlt k¥ thudt khidng c6 cong thitc x4c dinh viné 1a mot hdn hop cua
calei hypoclorit, calci clorid va calci carboniat, Vi vay ¢on goi 12 clorid voi, thanh phin’
‘chinh cé tic dung 13 Ca(ClO)y; trong-edng thire-ed-ham-hreng clor 1y thu_yet 1a 49,6%.
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5.2. Tinh chét va tiéu chuidn

: Calci hypoclorit k¥ thudt 14 bét v6 dinh hinh. mau tring x4m nhat, hoi 18n nhén,
mui clor, rit d& hit Am (vi co CaCly) va dé bi anh sang, nhiét do phan huy Cé tinh an
mon kim loai va tan mét phén trong nudc.

Duoc dién cac nude thuong doi hoéi clorid voi phai ¢6 ham lugng clor hoat dong:
~{(dinh lugng bang phép do iod) 29% hodc 30% (100g clorid vbi g1a1 phong 30g khi clor)
tuwong duong voi khoang 90 dé clor. Dugc dién Viét Nam yéu cau ham lwong clor hoat
dong 14 25% (twong duong v6&i 78 d6 clor). D§ clor duge tinh bing cach nhan ty 1& gam
VO’l 0 315.

Trén thi truong, 6 thé c6 nhimg loa: clond voi tmh che (gan nhr. ch1 cod ca1c1 hypoclorit),
rat khé va bao quan tdt. Khi dinh luong bing phuo’ng phap do iod ¢o the dat téi ham
luong 60 — 70% clor hoat dong, tuong duong véi 200 — 220 49 clor Bleu nay co thé
giai thich do phép dinh lugng calci hypoclorit ghi trong cac duogc dién 1a nham xac dinh
kha niing oxy hod4 tinh ra clor. Vi vdy moi nguyén tr clor trong cong thirc trén thé hién
tac dung oxy hoa cia hai nguyen tir clor trong thuc té. Theo cich d6, néu san phim
hoan toan tinh khiét, tmg véi céng thirc Ca(ClO)g, d6- clor hoat dong cita n6 s& la:

49,6 x2=992%. . : .

5.3. Phu’o’ng phap san xuﬁt

. Calc1 hypoclorlt ky thuat duorc san xut bang cach cho khi clor tlep xuc vadi voi da
hit 4m (d6 4m: 3 —4%). Chét lwong thanh phim do nguyén liu quyét dinh: da véi dung
dé nung véi *hucmg phai chon loai ¢4 ham luorng 98% CaCO;. V&i phai khong 14n

silicat, khong 13n ddng, sit v mangan (la nhiing chét xtic tac phan huy clor), khéng ldn
magie va calci carbonat (10 ra cdc magie clorid va calei clorid dé lam chay thanh phim
vi hit nrde manh). Nhiét 8 clor hoa t6t nhét 1a trong khoang 30 — 45°, Thuorng ding
mot hén hop khi ¢ 12% clor trong khi tro dé tranh qua trinh oxy hoa qua manh liét ¢6

thé gay chay nd. .

Phan Lrng tao thanh calci hypoclorit nhu sau

‘ 2Cl, + 2Ca(OH), = Ca(ClO)z + CaCl, + 2H20

' Néu thuc hién phan img & nhiét 38 cao hon (70- 80°C) c¢6 the tao thanh clorat theo
phuong trinh sau:

6Cl; + 6Ca(OH), =-5CaCl; + Ca(ClOs); + 6HO -

Thlet bj dé clor hoa vdi c6 thé c6 kiéu nim ngang hay thing ding va thuong la

nhu'ng thiét bi san xuat llcn tuc:
- Thiét bj Rudge

La mét ong tru nam ngang hoi. doc vé mét: dau da1 khoang 20m, -dudmg kinh
trong 0,50m va quay chim xung quanh truc thang £0c Vol tiét dién Sng. V6i vao mot
d4u & ong, chuyen dich trong nhing rinh hinh xo&n dc. Ludng khi clor dugc phéng ngugc
chiéu chuyén dlCh ctia v6i bot. Nude lanh duge tudi 1én vo ngoai bng dé khong ché
~ nhiét dé duéi 50°C.
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—  Thiét bi Backmann:

Dang hinh hop, thiét dién vudng, thang dimg, thuong durgce xay bang bé tong Voi
duoc phin phéi xuong cac dia dat thanh cac tng song song v va duge hé thong cao quay '
tron gat cho di chuyén tir tAng trén xudng ting dudi. : ,

Clor duge phong vao tir dudi va hat nguge 1én phia trén thlet b1 bang mét quat | hut
khi. Ngoai ra, con hé théng trao d3i nhiét bang nudc lanh dé glu cho nhiét dj cua buong
phan tng khéng vuot qua 45°c. o

‘So do nguycn_‘h cha thidt bj nhir sau:

Khithal

b, . T .Y

;
4
I |
ﬂ
r‘ .
g -
. cl,
ca(ocl),
T —
2,
4} '
ne X &7
-

J - 5 . . . ) & .
T e Te v
So db 2.3. Thiét bi san xuét Ca(CIO),

Calci hypoclorid k§ thudt thu duoc phai giif thit kho, tranh énh sang va dong gbéi
trong hép han kin (sau khi kiém tra ham luong clor hoat dong). Vi clor oxy hod céc chat
hitu co rdt minh liét va co thé gy ra chay nd nén hop dung phal sach va khd. San phim
lwu kho phai tranh néng, m
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—  Toai clorid véi hoa tan (Siclor) ¢6 thé san xuét nhur sau:

Nghién v6i bt va lam dung treo trong carbon tetraclond rdi suc. kh1 clor vao. Bt
v6 dinh hinh tao thanh duoc lim lanh dén 20°C, khi d6 né chuyén.thanh bt két tinh
mau trang, khong von. San phim c6 38 dén 40% clor hoat ddng va tan gin hoan toan
trong nuae, it hut 4m nen ben vimg.

L= Loa1 clor1d voi co do clor cao du.'orc san xuat nhu sau:

Piéu ché mét dung dich nudc voi kha dim dic, clor dugc phong vao cho den khl— :
chi con vai gam véi tir do trong méi lit. Dung dich khi d6 chu yeu ¢hira calei clorid va
_ca101 hypoclorit {mdi loai khoang mét nira). Calci clorid tan hoan toan trong dung dich
con calei hypoclorit bat dau két tiia trong qué trinh suc clor. Két tia nay duoc gan va li
tam kiét dé loai hét calci clorid, tranh cho san pham bi-chay mréc va giam d6 clor. Sau
khi 1am khé, san phm nay c6 thé dat tr 200 220 dé clor.

6. SAN XUAT NATRI CLORID DUQC DUNG.

6.1. Dai cwong : : S :
Natri clorid (NaCl —58 ,54) trong thue tc g01 la “rnu01 An”, rét pho blen trong tu nhién.
Natri clorid ¢é trong tht ca cac mo cna co thé, n6 dém bao cin bing thim thiu cia

cac dich co thé. Thiéu NaCl, méu s& bi mét mrde, giy rdi loan thin kinh, co giat. Néu
chitc niing ctia than bi réi loan thi ion natri b1 7 dong la1 trong co 'thé gdy phi

Trong duoc phim, natri clorid tinth khlet duge dung .
— Pha dung dich mréc mudi dang u'uong 9 phan nghm de tlem truyén khi mit mau,
mét murde do ia chay, ngd doc -
— Pha dung dich uu truorng 3 10 hodc 20 phan tram ding khi di ta mét qua nhleu .

nudc, téc rudt cap tinh va liét rut'sau phiu thuat sbc. Ngoa1 ra con duge ding d8 rira
vét thuotig, oy : :

'6.2. Tinh chit va tiéu chuén :

Natri cIorld duge dung 1a nhu'ng tinh the hinh lap (Phuong khéng mau, hoac bot
két tinh tring, khéng miii, vi min. Néng chay & 800 801 C, tan trong 2,8 phan nudc &
25°C va 2,5 phin nu6e. & 100° C. Rit it tan trong cdn 95° va khong tan trong c¢on tuyét
d6i. Dung dich trong nuée phal c6 phan lmg trung tinh. L

Natri clorid duge dung khéng lin tap chat brormd iodid, barI calci va magie; gigi
han cho phép ciia céic ion nhu sau: T

Sulfat S duéi 0,06%
Mudiamoni .- - - 0,004% .. . .
S 10,001% -
‘Asen T 0,0001% -
Kim logingng =~ 0,0005%

Ham lvong NaCl tinh khiét it nhAt dat. 99%.
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6.3. Nguyén liéu va phwong phap san xuét

Mubi an trén thi truomg 6 thé 14y tir mé mubi hodc tir nude bién.

0 Viét Nam, khai thac mudi tir nuéce bién nhu sau: nuéc bién dugc din vao nhimg
rdnh dao xung quanh rudng cat khd. Cat ht 1dy mu01 va duoc phoi khd. Sau do, cat bdo
hoa mu01 duge db vao nhimg bé nhé day c6 vi bing tre. Ngudi ta cho nude chay qua
16p cét dé hoa tan mudi. Dung dich nuéc mu01 sau khi dd loc trong, duoc dan vao rudng
lang xi méng thanh 16p nudc mong. 'Phoi ning khoang 12 tleng dé ¢b dic dén nong do
26°B. Lic d6 rnu01 bit dau két tinh, t6i 30°B thi phan 16n mudi di két tinh hét. Mudi
duoc vt riéng dé réc nude va nhap kho. Phin nudc cai con lai goi 1a “nude 6t” (dung
san xuit cac mudi Mg).

Thanh phén ctia mudi 3n thudng la:

NaCl 91 -97%
Nude : 1-3%

Calci sulfat 0.4 -1%

Kali clorid : 0,12-0,13%
Magié sulfat 0,1 —0,05%
Chét khéng tan 0,03 - 0,05%

D& dat tiéu chuin duge dung, phai tinh ché lai.
—  Phuong phdp san xuit ratri clorid duge dung:

Mubi #n dugc rang & nhiét d6 300 — 400°C de phéan huy tap chit hitu co. Sau do
hoa tan trong nudc cét va loc. Dich loc cho vao n01 men, dung nong 1én 50 — 60°C rdi
cho dén dung dich Na;CO3 20% theo lugng cén thiét da thir va tinh trude. Két tia
carbonat kim loai (Mg, Ca, Al, Fe...) dugc loc bd. Dich lec duge didu chinh vé pH=7
bang acid hydroclorlc dugc dung.

C6 dich loc trong ndi thép trang men, khuay lién tuc (tdc doé khudy 10-30
vong/pht). e} nhiét d ndéng, natri clorid it tan hon céac mudi khac s& kct tinh trurde, tinh
thé tao thanh dén dau dugc vét ngay ra dén d6 va dua vao may vay, ly tdm cho kiét
nuéc. C6 cho dén khi con 1/5 thé tich ban déu thi ngimg c6. Trong nudc cii cdn cic
bromid, iodid va kali clorid.

Tinh thé natri clorid thu dwoc con Bn ta]g chét sulfat, dem rira béng nudc cht trong
may vay iy tAm cho dén khi dat tiéu chuin vé gi&i han sulfat (kiém tra bang BaCl, so
véi miu); siy 100 — 110°C.

Dang cua tinh thé 13 do qu4 trinh két tinh quyét dinh: néu két tinh chém va & nhiét
dé thap (45°C) thi thu dugc tinh the to, dang lap ghuong déu din; néu két tinh & nhiét
d sdi thi thu duge tinh thé nhé, néu két tinh & 85°C va khudy lién tuc thi duge tinh thé
rt nho va tring.

Trong san xuét mu01 dpge-dung;-giai-doanlozi sulfat 1am gidm hiéu- sudt dang k.
Pé dat duge tidu chudn Dugc dién, thuérog [Phii i rat Ay, tén nhidu nude cit va hoa
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tan mét nhiéu mubi. Trong thye té, 1 tAn mubi &n chi cho 0,2 — 0,3 tAn NaCl dwoc dung.
béE khac phuc, c6 thé loai sulfat ngay tir giai doan dau (sau khi rang mubi) bing BaCl,
roi mdi tiép tuc nhu quy trinh trén.
6.4. An toan lao dgng

Natri clorid 14 m6t mudi khong déc. Tuy nhién, tiép xic 1du véi dung dich mudi
dam d3c c6 thé bi loét da, giy tén thwong biéu bi sau, l4u khoi va gy seo. Vi vdy phai
chit y ding Gng va gang cao su khi san xuat d& bao vé da.
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 Chuong2
HOP CHAT OXY DUNG LAM THUOC

PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hdi

MUC TIEU HQC TAP

1. Dai cuong vé cdc hop chdt oxy dimg lam thudc, tinh chdt va tiéu chudn ciia chiing.
2. Cdc phuong phdp san xudt nwdce oxy gia. ' |

3. Ngudn nguyén liéu va phuwong phdp sdn xudt kali permanganat.

1. SAN XUAT NUOC OXY GIA

1.1. Pai cwong

Hydro peroxyd (H2O» = 34,016) do Thenard tim ra nim 1818 thuorng gap & thi
truomg dudi tén “nudc oxy gid”. Py 1a mét dung dich cua HyO; trong nudc, vi vay con
goi 14 nude hydro-peroxyd.

Nuéc oxy gia ¢ thi truong gbm nhiéu loai c6 ndng dé khac nhau, thip nhit 1a loai
3% twong duong v6i 10 the tich (1L dung dich nay c6 thé giai phong 10L khi O; & didu
kién tiéu chuén).

“Perhydrol” (Merck) co ndéng 46 30% H,O, tucmg ducmg véi 100 thé tich;
“Perozon” 1a loai ¢6 ndng dd 50% H,0, twong duong véi 166 thé tich.

Nuéce oxy gia phéan huy giai phéng oxy dé dang, nho dé ¢ tac dung sat trung.
Trong duoc phim, ding lam thuoc dung ngoal rira vét thuong, sat tring tai, mii, hong.
Dic bi€t 12 myn nhot va cac vét thuong c6 mil. Ngoa1 ra, nd con c6 tac dung cAm mau
(b01 hoiic dép 1én céc vét thwong chdy mau, chdy méu cam...).

Nudc oxy gia cdn’ c6 tic dung tay tring len, Iua Né ciling 1a tic nhdn oxy hoa
quan trong vi san phém phan huy cta nd chi gém c6 HyO va Oy, khong dua thém tap
chét vao phan tmg.

1.2. Tinh chét va tidu chuin

Hydro peroxyd nguyén chat 1a chit 1ong sanh, khong mau. Ty trong & 12° 14 1,47.
Tan trong nudc theo moi ty 1&. Néng d6 clia H;0; trong nude cb thé tinh theo ti 1& phan
tram hay ndng dd thé tich. Trong cac dugc dién, thudng chi ghi hai loai nudc oxy gia:

— Dung dich hydro peroxyd ddm ddc c6 27,5 - 31% H»0, (100g dung dich ¢é
27,5¢ dén 31 g HyO, nguyén chat) :
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Céach tinh ndng d6 H,0; dua vao phan img sau diy:
H,0, = H,0 + 120,

Ctr 34g H,0; ¢6 thé giai phéng 11,2L khi O,. Vay dung dich peroxyd hydro 30%
ing voi:

11,2/34 x 30/100 x 1000 ~ 100 thé tich.
— Dung dich hydro peroxyd logng ¢0 2,7 — 3,3% H,O, tmg v6i khoang 10 thé tich.
- Hydro peroxyd nguyén chit (100% H,0) u'ng v6i 329 thé tich. |

Dung dich peroxyd hydro loang c6 thé cit phin doan thanh dung dlch dam dic, tuy
nhién qua trinh ndy bi han ché vi sy phin huy clia H202 & nhiét do cao. C6 thé tao duge

dung dich hydro peroxyd dam dic bang céch ct & 70 C va du6i 4p sudt 25 mmHg,

Nude oxy gia duge dung phai khong 13n asen, kim loai ning. Ham luong acid
khéng vuogt qua 0,3%.
1.3. Phweong phap san xuét

1.3.1. Tir bari droxyd
C6 thé ding acid vé co phan tmg véi bari dloxyd
BaQ; + 2HCI = H;O; + BaCh

" Bari dioxyd dugc san xuét tir quing Whitherit (bari carbonat thién nhién). Khir
‘bari carbonat nay bang than tao duoc bari oxyd (BaO); db6t nong BaO len 600°C trong
dong khéng kh1 no bi oxy hoa thanh BaO,.

1.3.2. Dang trung gian hiru co

Nim 1901 Manchot phat hién thiy hydrazobenzen tr oxy hoa v01 oxy tao thanh
1,0,. Nam 1932, Walton di chimg minh phan tmg ndy c6 thé t6i hiéu suit 97%:

CeHsNH-NHCHs + Oy = CgHsN=NC¢H; + H,0,

Nhiéu hop chét hitu co da vong ¢o cau triie hydroquinon, phan Gmg voi oxy trong
dung mbi alcol hodc benzen & diéu kién 4p suét, nhiét d6 thap ciing cho phan fmg tuong
tu. Phuong phép nay c6 thé cho dung dich peroxyd hydro néng d6 tcn 94%

1.3.3. Téng hop tir H, va O,

Phuong phap nay hién dai hon, bing cach phéng dlen dé ket hop hydrogen voi
oxy Két qui co the tao dugc dung dlch H202 10%, d6 tinh khiét rat cao.

1.3.4. Phwong phap dién hoa

Hi¢n nay, phuong phap san xudt H,O, dung pho bién trong cong nghlep la
phuong phap dién hoa. Phan {mg xay ra theo hai giai doan:
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a. Dién phin dung dich acid sulfuric (hodc mudi ciia no) dé tao ra acid dipersulfuric:
2H;80,4 = H8,03 + Hy
St tao thanh acid dipersulfuric (H>S:0s) 13 két qua cia qua trinh oxy hod xay ra &
cue dwong theo so d6 dudi day:
SO + H0 - 2¢ = Ho804 + O
2H,804 + O = H3$;08 + H0

b. Dudi dnh huomg cia nhiét g, acid dipersulfuric trong dung dich nuée thuy phén
thanh acid monopersulfuric HySOs. Acid ndy tic dyung voi nudc tao ra hydro peroxyd:

- HyS;0¢ + HO = H,S0s + HSO4
'H2805 + Hzo = HzSO4 + HzOz -
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$o dd 2.4, Thiét bj san xuét H,0, biing phwong phap dién hod

= . .-+ . 1.Thing chira Hz504; 2. Binh dién phan; 3. Cét bdc hoi; . =
. 4. Thap ngung ty lam lanh bang nwoc; 5. Binh chiva HzOz; 6. Binh chira acid thu hbi.
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Dung dich hydro peroxyd rat d& héng va giam nong do. D& ngan bét sy phan huy
nay ngudi ta cho thém céc acid dé én dinh nhu acid boric {0,3%), acid benzoic.

2. SAN XUAT KALI PERMANGANAT

2.1, Bai cwong

Mangan (Mn = 54,93) 1a nguyén t6 c6 kha ning tao nhidu loai oxyd vd&i cac hoa
tri khac nhau, vi du: MnO, Mn;04, Mn,Os, MnOz, MnO;, Mn,O;.

Kali permanganat duoc dimg rdt phd bién lam thubc sat tring dé rira vét thu'orng
(dung dich 1/1000 hodc 1/10.000). Dung dich 0,02 — 0,1% ding dé rira da day khi ngd
doc alcaloid (nhe tac dung oxy hod phé huy chét him co) va ngd dbc phospho. Dung
dich 1% dung tiém vao vét rin cin tri noc doc (tiém hai dén ba 1an, m3i 14n 0 Srnl) Né
con duge ding trong hoa phén tich va 1a tac nhan oxy hoa quan trong trong tong hop
hitu co.

2.2. Tinh chét va tiéu chuén

Kali permanganat 14 nhiing tinh thé hinh kim dai, mau tim, vimg bén ngoai khong
khi. Tan trong 16 phan nudc & 20°, tan trong 3,5 phan nude sbi.

Dung dich trong nudce ¢6 mau dé tim va ¢é phan ung trung tinh.
Tinh chit oxy hod ciia kali permanganat manh hay yeu phu thudce vao méi trurcrng
O méi truong acid, tinh oxy hoa manh, Mn tir ho4 tri +7 chuyen thanh hoa trj +2:
~ MnOy + 8H' +5e = Mn®" + 4H,0
O mbdi trudmg trung tinh va kidm, né bi khir dén Mn™**:
MnQ, + 2H,0 + 3e = MnO, + 40H
Cac phan ung oxy hoé trén day du.’orc {ng dung rit phd bién trong hod phan tich.

Kali permanganat oxy hoa dé dang céc chét hitu co, trudng hop dic biét ¢6 thé gy nén
chay, nb. Vi vy, trong san xuét, déng g01 vé luu kho phai thén trong.

Dugc dién Viét Nam quy dmh tap chét clorid khéng dugc qua 0 O2%,lsulfat
khang qua 0,05%; khéng 1an chi va kim loai nang, ham hrong phai dat it nhat 99%.

"~ 2.3. Nguyén liéu va phu’ovng phap san xuét

Nguyén lidu dé san xudt kali permaganat 1a quang “Pyrolu51t” tim ra fir ndm 1820,
quéng nay la bt mau den. Pyrolusn thi€n nhién thuong la mangan dioxyd monohydrat

[MnO,. H,0}.

Mé mangan ¢ Cao Bang nudéce ta <O ham luorng MnOz khoang 43-44%, MnyO4
khoang 30%.

Tét ca cac phuong phép san xuét kali permaganat hién nay déu {mg dung phén
ing Crum (dung trong phén tich dinh tinh mangan) vdo quy mé céng nghiép. Khi nung
chdy dan xuét mangan voi kidmi, ¢ mit chdt oxy hoa (kali nitrat hay clorat) ta dugc
manganat mau luc:
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MnQ; + KoCO; + O = KopMnOy4 + CO,
Sau d6, cho kali manganat tic dung v&i mot acid, dung dich chuyén sang mau tim
vi tao thanh acid permanganic:
_ 3H,MnO4 = 2HMnQO4 + H,MnO; + HO
Trong cdng hghiép, san xuét kali permanganat dugc tién hanh theo hai giai doan:
a. Tao ra kali manganat, véi sw tham gia ciia khong khi
| 2Mn0O, + 4KOH + O, = 2KmoMnO4 + 2H,0,

b. Oxy hod kali manganat thanh permanganat
MnO;” -e = MnOg

Qua trinh san xuét dugc thue hién nhur sau:

2.3.1. Tao kali manganat

—  Trong ndi phén Umg hai vo, rong miéng, co lép may khuéy, ngudi tanap 1 phén
quéng pyrolusit giau mangan da tan nho va 1,45 phan kali hydroxyd dang dung dich
50%. Khudy Iién tug va nung dén nhiét d6 200 — 270°C (khéng vuot qua 270°C dé tranh
su phin huy giai phong oxy clia manganat tao thanh). Qua trinh nay can thot gian di dai
vi phan ng chi xay ra trén bé& mit khdi phan g c6 t1ep xuc voi khong khi. Néu diéu
kién t&t, hiu suit dat 60%.

Giai doan nay c6 thé thuc hién -b?mg nhiéu phuong phép khac nhau:

- Nung kiém va quang pyrolu51t thanh hdn hop dong nhét, 14y khéi phan imng ra,
tan nho va cho vao mot ndi phan tmg khac chiu 4p lyc. Nbi phan {mg dugc dt néng va
nén khong khi vao dé oxy hoa. Phuong phép ndy dat hidu suat manganat 65%.

— Phuong phap ding méi truong Iong dung luong k1em quéd thira va thuc hién
phan ung & nhiét d6 160 — 220°C, hdn hop phan ung & trang thai long. Tac nhdn oxy
hoa ¢6 thé dimg khéng khi hoic oxy. Cach nay cé thé chuyen hiu hét MnO, thanh kali
manganat. Tuy nhién, xir ly giai doan sau thi lai phirc tap vi kiém thira qué nhiéu.

- Phucmg phap phan tmg & thé rén: tron kiém khan vé&i pyrolusit va phéng khéng
khi vao dé oxy hoéa dong thoi nang phan u'ng dén nhiét d6 thich hop. Phuong phip nay
cho hiéu suét khéng cao vi kiém va MnO;; tlep xuc kém.

— Phuong phép sau ddy cho két qua tbt: Pyrolusit tin nhé tron véi kiém (75 — 85%),

nung chay ddng thoi phong khong khi vao dé oxy hod. Hbn hop nay duoc tao hat bing cach
lam lanh trong thing quay (60 vong/phiit), hat dem say khé & 160 — 1800C Hat thu dugc cd
thanh phén nhw sau: K;MnOy 65%; MnO; 12 —23%; KOH va K,COs 8-9%.

Hoa tan bang dung dich KOH, loc pyrolusit chua phéan Ong, thu duge dung dich
kali manganat mau luc. : _ ‘

2.3.2. Oxy hoa thanh kali permanganat
DPun s6i dung dich kali manganat tao thanh permanganat theo phuorng trinh sau:
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3KoMnOy + H;O = 2KMnO4 + MnO, + 4KOH
Trong cong nghiép ¢ thé oxy hod bang khi clor hoic sir dung khi COy:
' 2K;MnO, + Ch = 2KMnO; + 2KCl
3KaMnO; + 2C0; = 2KMnO, + Mno2 + 2K,C0;
| Trong thuc t4, cd thé thuc hién glal doan nay nhu sau: e

Dung dich manganat thu duoc & giai doan trén, dugc dun nong va suc khi clor vao
dén khi thiy xudt hién tinh the hinh kim méu tim den. Loc, c6 déc dung dich den ty
trong d=1,3. bBé ngum cho két tinh. Ly tim l4y tinh thé, rira tinh the bang nudc. cat San
phdm thu duge ¢6 thé dat ham luong 99,3% va dat cac tiéu chudn cia Duoc dién vé
clorid, asen, sulfat, kim loai niing.

Trong phuong phap trén, mdt phin cta kali bi bién ddi thanh kali clorid, mét phan
manganat tré lai nguyen liéu MnO;, mét phan 16n kali chuyén thanh K»CO; 1am giam
hiéu suét ciia ca qua trinh. Vi vy, hién nay giai doan thir hai nay thuorng dung cach oxy
hoa bang phuong phap dién hoa. Phucmg phap nay nhu sau: :

_ Qua trinh dién phan du‘orc thuc hlen trong mdt binh hmh tru, day hinh non lam
bang sit. Binh ¢4 hai vo, ding nudc didu chinh nhiét d6 va c6 van & day binh dé théo
hén hop..

So db 2.5. Ciu tao binh dign phén sin xuit KMnO,
1.Cyc am (NI) 2.Cyc duong (Fe); 3. Mang ngan xdp; 4.Gid thu KMnQy; 5. Tinh thé KMn04

Trong binh dién phan ¢6 chira dung dich dle;n gidi 1a hdn hgp KOH va kali
manganat. Khi dién phén xay ra cic qua trinh sau day: ' ' '

— O cuc 4m: . ' -
2K* + 2H,;0 + 2¢.= 2KOH + H;
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— O cyc duong:
MnOs” -e = MnOy
~ Tong quét cho ca-qua trinh: .
2K,MnO, + 2H' + 20H = 2KMnO, + 2KOH + H

- Pé han ché tac dung khir hoé ctia hydro sinh ra & catod, ngudi ta ding mang xbp
ngin cach catod va anod. Duong cuc (anod) 1am bang niken hogc thep khong gi, 4m cuc
(catod) 1am bing sit, gang, hodic ludi dbng. Dién tich anod bang 10 l4n dién tich catod
va khoang cach giira anod va catod 12 50 mm. Dién thé gitta 2 cuc 142,7 — 3v; dong dién

1500 — 1600 ampe (mat d6 dong dién anod: 60 — 70A/m?; catod: 700A/m?). Dién ning
tinh v6i san luong 1 thn KMnO; 14 700kw/h. o

 Manganat duoc b vao nhimg rd c6 day khoan 13 nhd, nhing vao dung dich dién
giai. Nong nhiét d6 chét dién giai 1én 40 — 45°C dé bit dAu dién phan, sau d6 dién phén
& 60° va kéo dai trong 6 — 8 gid. Lam lanh, dong thi khudy lién tuc. Tinh thé kali
pemanganat hinh thanh & day binh dién phan duoce cb ldp bing céch ly tAm. Tinh thé
nay cé ham lwong KMnO, khoang 80 — 95%, tap chét con lai 1a MnO,, manganat ...

San Rhém duge tinh ché nhu sau: hoa tan vao nudéce néng khoang 60°, dé lang, gan
bo MnO, rdi d6 dung dich vao ndi ket tinh. D& lanh két tinh, ly tAm va rira tinh thé dé
dat tiéu chudn dugc dung, sfy khd & 80°C. , : |

_ Béo quan trong lo thuy tinh mau nau, kin, tranh 4nh sang: Khong dé l4n véi cde
chét dé oxy hoa. A :
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| Chuong 3
SAN XUAT CAC THUOC €O PHOSPHO
PGS. TS. Nguyén Dinh Luyén, ThS. Nguygn Vian Giang

MUC TIEU HQOC TAP

1. Dai cuong, tinh chdt, tiéu chudn va phwcong phdp sén xudt tricalciphosphat.
2. Phuong phdp sin xudt dinatri hydrophosphat.

3. Dagi cuong, tinh chdt, tiéu chudn va phuong phdp san xudt cdc ester phosphoric.

1. SAN XUAT TRICALCI PHOSPHAT"

1.1. Bai cwng

Mot s6 mudi phosphat hién nay duoc sir dung lam thudc chéng coi xuong, trong
d6 mudi calci cia acid phosphoric duoc str-dung phd bién, :

Acid phosphoric trong thye t& ton tai & 3 dang sau:
Acid metaphosphoric: P,0s + H,0 =2HPO;
Acid pyrophosphoric: P,05 + 2H,0 = HP>0-
Acid orthophosphoric: P05 + 3H,0 =2H;PO,
Tricalciphosphat 13 mubdi calci cta acid orthophosphoric. Khi cho acid
orthophosphoric tac dung véi calei hydroxyd cé thé thu dugc cac mudi sau:
— Calci dihydrophosphat hay monocalci phosphat:  Ca(H;PO4);
- Calci hydrophosphat hay dicalci phosphat: CaHPO,
— Calci phosphat trung tinh hay tricalci phosphat: Cay(POy),

Thanh phan nhimg mudi nay c6 hai nguyén t& déng vai trd quan trong dbi véi co
thé 1a phospho va calci. Vi vy, ching dugc ding lam thude bd xung phospho va calci
cho co thé trong cdc trudmg hop: lao, suy nhuge co thé, ¢6 thai. Céc calci phosphat duoc
dung chi yeu de tri coi xuong (cic biét duge Ostram, Otocan...).

Trong cac phosphat, ngudi ta hay dung loai monocalm vi d& tan hon nén déng hoa
nhanh hon trong co thé. Tricalci phosphat con ding dé khang toan va hép phu trong
chung cuong toan da day. N6 con duge dung trong mdt s6 trudmg hop ia chay. Thudng

cho udng 0,5 — 2g/ngay.
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1.2. Tinh chét va tiéu chuén _
'OTricaIci phosphat 13 bt tring, khéng tan trong nudc va cOn. Nhiét d§ néng chay:
1670°C.

Tac dung véi acid hydrocloric, tricalei phosphat chuyen thanh monocalci
phosphat. Véi acid sulfuric, thu duoc monocalci phosphat hoa tan va calci sulfat két tia
(néu luong acid sulfuric di thi s& giai phéng. acid phosphoric).

Cas(POs), + 2H,804 = Ca(H2PO4)2 -+ 2CaSO4
Ca3(P04)2 + 3H,804 = 2H3PO,4 + 3CaS0y

Tricalci phosphat duge dung phéi khong lan carbonat, kim loai (chi, dong D
khéng 14n asen, bari. Khi say 100° C,doa 4m khong dugc qua 3% va thanh. phim khéng
bi den (do tap chét hiru co). Mit khéi luong khi nung khéng qua 8%.

1.3. Ngudn nguyén lig¢u va phwong phéap san xuét ‘
Ngudn nguyén li¢u c6 chira tricalci phosphat 12 apatit va bt xuong.
-~ Apatit (tricalci phosphat lan fluor, clor...) c6 & nhiéu noi trong nudc. Mo Apatit
Lao Cai c6 trit hrgng téi 200 triéu tan, ham luong Cas(PO4) dat toi 88,43%... Tuy nhién

vi so tap chét fluor nguy hiém nén cho dén nay apatit chi ding lam nguyén li¢u san Xuét
tricalci phosphat dé 1am thirc 4n cho gia sic.

- Xuong dong vét la nguyen liéu chi yéu de san xuat Ca3(PO4)2 dung lam thudc &
nudc ta. Xuong dong vit c6 thanh phan nhu sau:

— Cas(POs): 52%
—  Chét hira co:-33%.-
- CaC0s: 10%.
~ Magie phosphat: 1%.
biéu che Ca;(PO4)2tu bot xuong va acid HCl cac phan ung xay ra nhu sau
Ca;(PO4)2 + 4HCI = Ca(H2P04)2 + 2CaC12
Cac phéan tmg phy: _
- CaCO3 + 2HCI = CaCl, + HO + COy
Ca(H,PO4), + 4 NaOH + 2 CaCl, = Cas(POs), + 4 NaCl' + 4 H,0

Xuong da néu chin (phu phim trong qua trinh san xuft nude chédm, cao xuong) va
phoi khd, duoc nung dé phén huy chat hitu co. Sau d6 u cho ngum thu duge xuong xop
tréng va gidon, dem xay thanh bét. LAy 140 kg bdt xuong cho vao ndi phan 1 img; trdn V()’l
100 lit nuée thanh bin nhio va cho tir tir 225 lit acid hydrociorlc (35%) vao, khudy dé
hoa tan bot xuong. Chi y ¢6 thé tran bot vi khi CO, giai phéng. Sau d6 pha loding véi -
1400 lit nuoc va loc.

Dich loc 13 dung dich monocatci phosphat ‘drroe-difu-chinh vé pH—ll bang dung
dich NaOH, sau d6 dun néng khéi phan rigHern G0°C-d8 két tia Ca3(POy),. '
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Két tia duge loc va ria bang nuéc nong cho dén khi hét clorid. Vay kiét trén may
véy ly tAm. Say o 150°C r01 xay thanh b6t min. Bot duoc kiém nghiém r6i déng gm aé
noi khé réo, chéng 4m méc.

Ngoa1 cong dung lam thude, tricalci phosphat con 13 nguyén lidu dé san xuat nhiéu
loai calci va natri phosphat khac.
2. SAN XUAT DINATRI HYDROPHOSPHAT (N'azH'Po4 12H,0)

Dinatri hydrophosphat duge dung la nhung tinh thé hinh lang try, khéng mau, vi

hoi méan. Tan trong 7 phan nuée & 15°C va 0,4 phan nudc sbi, khong tan trong con.

$ nhiét d6 thudmg, khi dé ra khéng khi né mét din 5 phén tir nuée. Khi siy &
100°C, dinatri hydrophosphat tr& thanh khan. Ham lugng 98% Na,HPO,. -

C6 thé san xuét dinatri hydrophosphat tir tricalci phosphat:

Tru6e hét chuyén nguyén lidu thanh monocalci phosphat hoa tan; nh& tac dung
cua acid sulfuric:

Ca3(PO4)2 + 2 HzSO4 = Ca(H2P04)2 +-2 CaSOy

Dung dich tao thanh duoc loc va dun séi, i trung hoa bing Na>CO;3 (chi thl mau
phenolphtalein). Dinatri hydrophosphat tao thanh theo phén ¢ g sau:

Ca(H2P04)2 + 2Na,CO; = 2N32HPO4 + CaCO3 +C02+H20

Dem loc hdn horp, dich loc duge cd dac dé két tmh San phim con lan mét it natri
sulfat va carbonat, cin phai két tinh lai vai lan dé tinh ché.

" Dinatri hydrophosphat (con goi la phosphat disodic) 1a thuoc tay nhe neu dung tir
20 — 40g. Néu dimg tir 2 — 4 g thi kich thich bai tiét dich vi. Néu ubng 0,1-0 Sg/ngay thi
kich thich hoat déng ctia hé than kinh.

Dinatri hydrophosphat duoc dung voi khéi hugn 10'11 trong cong nghlep khang

- sinh va vi sinh dé tao hé dém cho céc moi tnrcmg nudi cay vi sinh vat.

Dinatri hydrophosphat con la nguyen liéu dé tao ra trinatri phosphat (Na3P04) khi
xt ly dinatri hydrophosphat bing natri hydroxyd:

Na2HP04 + NaOH = Na3P04 + H20

Dinatri hydrophosphat két tinh véi 12 phan fr nu'orc ‘Dang tinh thé nay d& bi vén
cuc. Bé loai nuéc, cé the siy bang khéng khi nong & 60°C. N

’3 SAN XUAT CAC ESTER PHOSPHORIC

3 1. Natri glycerophosphat

3.1.1. Da: cmmg

‘Glycerophosphat (natri hodic calci) thufc nhom cac thuéc bo chua phospho. N6 du'oc
chi dinh trong truémg hop suy nhuge than kinh, suy nhwge co thé, tré em trong thoi ky phat

“trién, phu nit thoi ky ¢6 thai. Lidu ding thay dbi tir 0,25g dén vai gam mot ngay. .
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~ Tdng hop cac ester phosphat cia glycerin duge Pelouze thyc hién ndm 1845 khi

‘cho glycerin phan tmg v&i P20s. Sau-d6 trung hoa hdn hop bing sita vdi va calci
carbonat roi loc. Dich loe thém con dé ket tua calci glycerophosphat.

Céu triic.ctia glycerophosphat dugc Imbert va Astruc nghién ciru nam 1897. -

Nhitng két qua nghién c&u,vé phan {mg ester hoa glycerin di chimg minh réng:
mononari phosphat phan mg véi glycerin tao thanh ester glycerophosphat véi higu suat
t6t. Nam 1906, qué trinh san xudt natri glycerophosphat trén quy md cong nghiép tir
mononari phosphat da dugc thuc hién.

Glycerophosphat, vé mit ly thuyét co thé c6 cac chu tric nhu sau: |

OCH,CHOHCH,0H . . OCH(CH,0H);

O=P—OH | 0=PZ0OH
a-glycerophosphat o ' ﬁ-glycerdphosphat |
- /OH' ' © OCH,CHOHCH;OH
0=P=0CH,CHOHCH,0H D
N O P\OCH(CHZOH)z
OCH,CHOHCH,0H _ OH
o, a-diglycerophosphat a, p-diglycerophosphat

Sau nhjéu khao sit, nguoi ta da két luan ring: natri glycerophosphat thu duoc
trong sin xuat 6 thé 13 dang o hoic B, ca hai dang d6 déu dugc coi la dugc dung va san
phim thyc t& thudmg 12 mot hdn hop cta ca hai dang. ,

~ Két luéin nay dugc Bailly chimg minh (1915) bang thuc nghiém nhur sau:

Ester hoa glycerin bang monnonatri phosphat trong 5 — 6 gio & 3mmHg va nhigt
d(:) 175 — 180°C, tac gia thu dugc hai phan: mudi ket tinh va mét phan nude cai khong
két tinh dugc. S L

Phin két tinh ¢6 cong thirc thd Na;PO,.C3Hs(OH)2.5H,0 va cho phin img mau
v6i cac chi th heliantin, phenolphtalein nhu dinatri phosphat. Vi vay cau triic cia n6 co
thé 14 hai dang c6ng thic sau: '

OCH,CHOHCH,0H . OCH(CH,0H),
O=P—ONa —=p— '
N | O P\ONa

ONa . ONa
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Pem dung dich mubi két tinh nay va dung dich ciia phin khong kct tinh phan tmg
v6i CaCl, thi thu duge nhitng mudi calei trong tmeg.

Khi oxy hod bang nudc brom thi dung dich mum tir phin nudc cai khong két tinh
tao thanh mot hop chét c6 nhém ceton. Nhu vay, mudi ndy 1a dang dong phan a:

OCHZCOCHon
O=P—ONa

N
ONa

Acid glyccrophosphorlc tim dugc trong lec1th1n o trong té bao nio cung tén tai
dudi hai dang o va B déu c6 hoat tinh sinh ly.

3.1.2. Tinh chit va tiéu chuan

Natri glycerophosphat 1a nhimg tinh thé trang, l1én hoa nhe, khéng mui, vi hoi
min. Tan trong 3 phin nudc, khéng tan trong con, dung dich ¢6 phan u'ng mau voi
phenolphtalein.

Natri glycerophosphat 1a mét hon hcrp mudi natri v&i ty 16 thay dbi cia hai acid a,
B—monoglycero phosphoric. Hai mudi nay c6 chira ham luong nuéce két tinh khac nhau:
dang a ngédm 6 phén tir nuée, dang B ngdm 5 phan tir nude. :

Natri glycerophosphat khéng duoc qua kiém, khong dugc qua 0 02% tap chat
clorid; 0,05% tap chit sulfat; 0,003% sit; khong 13n bari, kim loai ning, asen,
pyrophosphat. ‘

Ham luong phai dat t5i thiéu 12 66%.
3.1.3. Phwong phéap san xuat
~ Phuong phap Carré:
Qui trinh san xuét tuén theo-nguYén thc sau: '

— Phan Gmg ester hoa glycerm v6i acid phosphoric tao thanh hén hgp mono, di va
tri ester.

- H1eu suit tao ester cang tét khi thuc hién phan u'ng & d6 chan khong cang lém.

- Nudc néng dé thuy phan di va tri ester, chuyen no thanh mono ester (bén vimg
hon & trong méi trudmg kiém): - :

— Phuong phap Imbert:

. Acid phosph0r1c dugc thay bang mononatri phosphat Qui trinh san xuat tom tat
nhu sau:

Ester hoa:

Pun hn hop gdm mononatri phosphat (NaH,POq) va glycerin véi ty 1€ mol 1:2
d&n 130 - 180°C trong chin khong Sau d6 d& khéi phan img ddng dic lal
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“Thuy phin di va tri ester:
Nhimng diester va triester tao thanh duoc thuy phan theo céch sau day: khéi phan img

r

duoc hoa tan trong nudc néng va cho NaOH dén phan img Kim véi phenolphtalein. O diéu
kién d6 cac polyester bi thuy phén, trong dung dich chi con monoester.

Két tinh:

Dung dich sau khi thuy phén dugc cb dac rdi & ngudi cho két tinh. Tinh thé duoc
loc va hut kiét d¢ loai hét glycerin va cic glycerophosphat khong két tinh. San pham
* duoc ket tinh lai trong nudc, thu dugc dinatri glyceroghosphat.S H,0 dang P tinh thé
dep, tan trong 2,7 phan nudc, nhiét 40 nong chay 1a 101°C.

Trong nudc cii con mudi dang a, n6 cb thé két tinh cing v&i mudi . Vi vy nhidu
Dugc dién chép nhén natri glycerophosphat 1a mét hdn hgp c6 ty 1& dong phén a, P
khong cb dinh. San pham dugc dung phai dat t4i thidu 66% natri glycerophosphat khan.

3.2. Calci glycerophosphat

3.2.1. Bai cuong
Calci glycerophosphat duoc dung 1a hén hop mudi calci ciia cac mono ester ddng
phén a va B, ty 1¢ gira hai dong phén nay ¢6 thé thay doi.
Nb la dang bot tring vd dinh hinh hay tinh thé: khan hodc ngim nudc. Khong co6
miti va gin nhu khéng c6 vi, khong tan trong con, ether.
OC;Hs(OH),

Oo=pP—-0
\O>Ca

Do tan trong nudc ¢b thé thay dbi vi phy thudc vao ty I¢ cac ddng phén a va B.
Pdng phan a tan trong 25 phan nuée ¢ 257 dbng phan P tan trong 100 phan nudc &
nhiét d nay. ' _ ' '

Calci glycerophosphat tan trong dung dich acid hydrocloric long va trong glycerin.

Calci glycerophosphat duoce dung c6 ham luong 98%. | _

Calci glycerophosphat dimg chira bénh suy nhugc than kinh va diing cho tré em
cdi xuong dudi dang ¢ém. Lidu dung 0,25 — 1g, ¢6 the udng tGi 2g/ngay.

3.2.2. Phwong phap sén xuéat

. San xut calci glycerophosphat khé hon san xuAt mudi natri ciia n6 do tinh khong
4n dinh ctia mudi nay. Dudi ddy 1a phuong phép da duge sir dung:

Cho 100 phin acid phosphoric va 100 phin glycerin vao ndi phan tmg, ding bom
* chén khong d¢ giam é&p trong ndi phan tmg dén t6i da. D6t néng hdn hop 1én 110 - 115°C
cho dén khi xuat hi¢n bot trén mit hdn hop phin ang (thoi gian dai ngin tuy thude vao
khoi luong hon hop phan @mg). Néu chan khong dat téi khoang 1 — 2 mmHg, thi hiéu
suit ester hoa cé thé dat t¢i 90 =95%. \/IE

191



Trong qua trinh ester hod, cac mono, di va tri ester duoc tao thanh. Sau khi phan
fing ester hoa két thuc, thém nudc va dun sbi cho dén khi chi con heong nho di ester
(thoi gian khoang 1 -2 gio). Bing cach nay c6 thé mét it mono ester cling bi thuy phén.

Néu thuy phan polyester & nhiét d6 thuomg thi ¢ thé bao vé duge toan bd mono
ester, nhung thdi gian thuy phéan kha dai.

Dung dich monoester trong nudc dugc tay mAu bing than hoat. Dich loc duorc béo
hoa bang calci carbonat, sau 4o bing sira v6i. Calci glycerophosphat tao thanh, ddng
thdi acid phosphoric tu do s& két tiia duéi dang tricalci phosphat.

Loc, dich loc ducrc cb dé loai bét nuée. Calei glycerophosphat s& két tinh. Loc thu
san pham Tinh thé calci glycerophosphat duoc rira bang cdn va say & nhiét d6 khong
qua 50°C, déng goi chéng am.

Dé tranh phai ding chin khéng trong qua trinh ester hoa Prunier -dé nghl mét
phuong phép khac nhu sau:

Pun hén hop gom 1 phin acid phosphoric 60% va 1 phan glycerm & 130°C trong
36 gid, trong thiét bj c6 bé mat rong. Sau do trai hdn hop thanh 16p méng trong khay sat
trang men.

Hén hop di va tri-ester dugc hoa tan trong nudc, trung hoa bang sita v6i dén phan
ung trung tinh véi phenolphtalem Calci phosphat tao thanh két tia dugc loc béd. Dich

loc 1a calci glycerophosphat co 1an glycenn chua phan {mg.

Thém 4 thé tich cdn 90" dé két tia, loc va rira bing cdn d& loai glycerin. San pham
sty & nhi¢t d6 khéng qua 50°C. Tir 125 kg glycerin thu duge 75 kg calci glycerophosphat,
hidu suét 62%.

3.3. San xuét cac lecithin

3.3.1. Pai cvong

Lecithin ¢6 trong 6c, céc s¢i than kmh, long o trimg. .. Nam 1856, Gobley chiét
- duge lecithin tir long d6 trimg. Cu tao phén tir ctia lecithin gdm ba thanh phéan chinh:
acid glycerophosphorlc acid béo va cholin.

Ba thanh phan ndy c6 thé lién két v6i nhau theo nhiéu cach, vi véy ¢o nhiéu loai
lecithin khdc nhau. Vi dy: lecithin cia gan, lecithin 6c, lecﬂhm long do trung. ..

Cong thirc chung cta lecithin nhu sau:

CH4-0OR

e @ CH3 <)
CH OR O CHy-CHy- N CH, OoH"
CH?. 0 CP)\OH CH3

R= nhém acyl acid béo khéng no {oléfc, linoleic...)
R'= nhom acyl acid béo no (stearic, palmitic....)

Hoat chit chinh trong phén tir cta. lecithin 1 cholin, tao thanh khi thuy phan céc
lecithin. Trong diéu tri, ta gép cholin dudi dang clorid:
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@ fHs o
HO=CH,-CH,-N—CHy C
CHaq |

Cholin clorid 1a mdt mudi d chay nuce, ¢6 d6 chdy 243°C, tan trong nudc va cbn.
N6 gitp cho co the ¢6 khi nang hoi phuc nhanh trong bénh lao. :

Lecithin 14 bt mau vang, tron, @4 ra khdng khi bién thanh mau ndu; tan trong
nuéc, ¢dn néng, cloroform; khong tan trong aceton. '

13 loai thuc bdi dudng dung cho ngudi mai bm diy, thiéu mau, suy nhugc, chim

16n. Udng dang vién tron, vién bao 0,20 — 0,50g/ngay; ciing c6 dang dung dich tiém pha
trong dau: 0,05 — 0,15g/ngay. ' '

. Lecithin ¢on co tac dung ha cholesterol, bao vé gan, ting kha ning giai dde. Phuc
hdi va tang cudmng hoat dng tri 6c. ' N .

3.3.2. Phuong phap san xuét
_ Lecithin ¢o thé dugc san xust tir 6c, gan, ddu tuong, long do trimg. Phuong phap
chiét lecithin tir long dé trimg nhu sau: o .
Long do trimg duog chiét bing con 2-3 l4n & nhiét d6 khoang 45-50°C. Dich chiég
duoc gbp lai va cat thu hoi ¢dn, thu duge san pham thé dan, tha. Tua nay duge tinh che
bang cach hoa tan trong ether, loc loai tap khong tan.
~ Dung dich lecithin trong ether dugc két tua 18y lecithin bang cach thém aceton
den khi két tha hoan toan. ‘ _
Ham luong lecithin trong 1ong do trang khoang 6 - 7%.
4 '

=
—

' — -

1

So ds.2.6. Thist bj chist TECItHIn
1.Nbi cAt cach thuy; 2.Binh chiét; 3 4.Sinh h2n 5. Binh chira con.
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3.4. San xuit phytin (Inosito-hexaphosphat calci va magie)

3.4.1. Dai cwrong

Phytin 13 hop chét c6 trong hat ngii cdc, thanh phan chd yéu c6 chia phospho,
inositol, calci va magie.

Phytin 1& mét thudc chéng €01 xuong, lam cho in ngon mleng, mau lai ste. N6
dugc dung trong cdc trudng hop mét phospho, dung cho ngu'orl suy nhuoc thin kinh,
kém #n thoi ky tién lao, phu nit ¢6 mang, thiéu mau, mGi Om ddy, tré chim lén, chdm
moc ring. Phytin thudng duoc dimg duéi dang cdm.

Phytm c6 trong hau hét cac loai cdy, nhét 13 trong hat, cu, r&. N6 cin cho su phat
trién clia mam hat.

Nhimg nguyén ligu c6 nhiéu Phytm 13 cam gao, vo téo, ngd, b xanh, hoa hudéng
duong, khoai tay, dau tring v.v..

T ndim 1900, Posternack va Maquenne da chimg minh duoc ring Phytm 1a mudi

cua acid phytinic. Thuy phan acid nay, thu dugc 6 phén tir acid phosphoric:
' CeH4PsOr7 + 3H0 = CeH 206 + 6H3PO4

Phén CgH,204 14 mét polyalcol vong kin cé 6 nhém -OH, con goi 13 inosit hay inositol.

Tuy theo vj tri ca 6 nhém -OH trong vong cyclohexan, ta ¢6 cac déng phan khac
nhau cua inositol. Dong phén duy nhat ¢6 tac dung sinh ly, dugc dung trong dugc phim
1a dong phén khéng hoat quang, do Scherer (1850) phén 18p diu tién trong nudc thit ép.
D6 14 meso-inositol {mioinositol), cau tric nhur sau:

'QH H

Meso—inositol duoc cot nhu mdt vitamin nhém B, goi 1a Bios I. N6 13 nhin t6
phét trién d6i v6i nhidu vi sinh vat.

Trong phéan ang cia phytin, meso—inositol ¢6 the két hop voi 6 acid phosphoric
theo kiéu sau ddy, dé tao thanh acid phytinic (hay acid phytic):

(HO) Ly “P(0H)3 |

O~—P(0H)3

(HO)3 P—0
‘ 0—P(0H)3
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Céc hydro acid tu do trong phén tir ndy c6 thé duge thay thé bang cac ion kim loai
dé tao mudi phytinat. Trong thién nhién, thudng gap muoi calci va magie. V1 vy, ngu:m
ta goi phytin la 1non51t0—hcxaphosphat calci va magie. Trong didu tri con dung cic mudi
nhén tao: patriphytinat, sit phytinat. ..

Natriphytinat duoc didu ché tir phytin hoa tan trong dung dich HCI lodng, sau do
két tia bing FeCl,. Mudi fero — phytin duge xir Iy bang NaOH, oxyd sat sé& ket tia con
natri phytinat tan trong dung dich. Loc, dich loc dugc két tia bing cbdn dé 13y natri
phytinat.

34 2 Tinh chét va tiéu chuin

Phytln 12 hén hop mubi calci ma magie ciia nhiéu acid inosito — phosphoric, dic
biét 12 cla acid mos1to _hexaphosphoric. Ty le phospho 1a 18 — 22%; ty 1 Mg va Ca
khong cb dinh véi tdng s6 thuong 1 13%, cé thé chira vét Fe va Mn.

Phytin 12 bt trang, vi chua, khéng mui, ‘gn nhu khong tan trong nudc. Do hod
tan cia phytin rit khic nhau tuy theo ty 1& giita Mg va Ca trong hop chit. Dung dich
trong nudc cho phan tmg acid. N6 tan hoan toan trong dich vi (pH =1,3-2). Do cdu
tric ¢6 mit phing d6i ximg, nén khdng hoat quang va bén vitng voi nhiét do.

Phytm hoa tan trong HCI, phai khong c6 mau va khong duc (do nim méc).
Khéng 1an tap chét phosphat tu do, albumin, arsen, dd 4m khdng qua 10%. Ham luong
phospho it nhét 13 39%, ham lugng meso—inositol khong duéi 18,37%.

3.4.3. Phwrong phap san xuat

a. Chiét phytin tix thic vét

Trong thue vit, acid inosito—phosphoric & dang ket hop calci va magie khong tan
trong nude. Khi nguyén liéu thuc vét duge xir ly bang acid thi khong nhimg acid

mos1to-—phosphor10 hoa tan ma ca céc calci phosphat magie phosphat va cac mudi calci,
magie khac ciing tan.

Dich chlet duge diéu chinh vé pH=6 bang natri acetat, két tiia acid inosito-phosphoric
duéi dang mudi kép Ca, Mg va Cu bing dong acetat. Loc thu két tha. Tao huyen phi két
tha trong nurée, suc HS vao s€ giai phong cac chirc acid nao da tao mubi voi Cu do tao
thanh déng sulfid. Loc loai dng sulfid, thu duoc dung dich mudi acid Ca va Mg cia
acid mosﬂ:o—phosphonc Dich loc nay cho thém con s& két tha mosrto—hexa—phosphat
calci va magie (phytin).

b. Chiét phytin tir cdm gao

Cam gao dung lam nguyén liéu phai 13 loai méi xay gid, khéng mbc, khong héi.
Néu nguyén ligu bi mébc, Aspergillus tict ra men phytase, thuy phén phytin lam glam
higu suat. Ncu nguyén liéu c6 chit luong tot va phuong phap chiét thich hop thi c6 thé
dat hiéu suit 4% phytin tinh tir cam.

—  Qui trinh chiét nhur sau:
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Ngam 450 kg cam (dd ép lay dau) trong dung dich acid sulfuric loang (31kg acid
sulfuric k§ thuit pha trong 2500 L nuéc) va khudy trén trong 6-8 git dé hoa tan phytin.
Loc loai cam va cac tap chit co hoc khac. Dich loc dwoc trung hoa bang dung dich
amoniac 20% dén pH=7-8. Phytin thd s& két tha, gan va ria bot thé nay dén hét
amonlac loc va hut kigt.

B6t phytin thé duge hoa tan trong dung dich ctia 3kg HCI ky thuat va 9kg ac:1d
acetic, loc loai tap khong tan. Dich loc cho thém cao lanh va dun néng dén 65 — 85'C dé
loai cac chét nhiy va albumin. Sau khi loc, thu ducrc dich loc trong va khéng mau. Dich
loc ndy dugc xur ly bang dung dich ca101 acetat (d8 tang ty 18 calci trong thanh pham),
sau d6 bang dung dich amoniac 20% aé dleu chinh pH = 7-8, khi do6 phytm s& két tua.
Loc ly tia, rira tha bang nudc trén may vy ly tm, ria lai bing cbn 90°. Siy & 75°%C
dén khd, tan va riy nho. Hiéu sudt dat 2,5%.

-~ Chd y: cam thudng 14n tAm, vi vy khi ngm v01 dung dich ac1d thudng cé mot
phan tinh bét tan theo. Khi dun nong thi bién thanh hd, it khé loc. Néu qué trinh loc
14u, cam dé bi 1én men. Tré ngai trén day cé thé khic phuc néu dam bao chmh xac pH
cua céc giai doan. : _ :

—  C6 thé loai albumin bang cach rira cam nhiéu lan bang nude trude khi ngdm acid.
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o _ 'Chu'&ng4 . ‘
SAN XUAT CARBON-BICARBONAT-CARBONAT
PGS. TS. Nguyén Dinh Luyén, ThS. Nguyén Vin Giang

MUC TIEU HQC TAP

1. Pai crrong vé than hoat va cde phwong phdp sén xudt than hoat.
2. Dai cuong, tinh chdt, tiéu chucfn va phirong phdp san xudt natribicarbonat.

3. Phuong phdp san xudt calcicarbonat.

1. THAN HOAT
1.4. Dai cwong

Carbon (C=12,01) & phan nhém IV trong bang tudn hoan cac nguyen tb, clng voi
silic, titan, gecmani, zirconi va thiéc. N6 c6 thé tao thanh nhitng hop chat v co, hitu co,
trong d6 C c6 hod tri 4, dbi khi c6 hoa tri 2. Trong chuong nay chi nghién ctiu cac hop
chét carbon v6 co, dic biét 13 bicarbonat.

Than gb va than xuong ¢ kha ning hap phu khi, hoi va cac chét v6 co hay hitu co
hoa tan trong dung dich. C6 thé do trén b& mit chit hap phu co hé théng mao quan véi
dudmg kinh rét nho (khoang £ m), nhy d6 ma dién tiép x1c cia nd vo1 moi truong xung
quanh rit 16n. o hip phu phu thudc dién tich bé mit, ngoai ra con phy thuoc vao 46
16n cua phén tir va cac hoa chirc ctia phén tir chit bi hip phu

Nhé tinh chit hip phu va hit méu ma than hoat ¢6 img dung rat quan trong trong
cong nghiép hod hoc. Hang nim, cong nghiép hoa hoc tiéu thu mot khéi lugng than hoat
1am chét hip phu va tiy mau rit 16n. Trong Dugc pham no ciing 1a nguyén liéu dung rét
nhidu trong céc quy trinh san xuit thudc. Mot khdi lugng 1on duge ding dé nap céc
phin loc khong khi vd khuén ding trong cong nghi¢p khang sinh. Than hoat con duge
ding dé uong (1 — 10g) trong trudng hop ngd doe alcaloid, nim doc, rbi loan tiéu hod,
ia chay...véi cac biét duge: Carbophos, Carbonactive..

1.2. Phwong phap san xuét.

1.2.1. Phuong phép san xuét than xuong

“Than xwong ‘dugc ché tao tir xuong dong vat. N6 13 bot min, mau den, c6 chira
10 — 12% carbon, con lai la chat v0 co (trong d6 80% 1a tr1ca101 phosphat va 6% 1a calci
- carbonat...).

Qui trinh san xuit nhir/sau;
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Xuorng dong vat da loai sach m& va dp vun, dude nung kin & nhiét do 800°C. Khi
bbc ra gbm nuwéc amoniac, gudrong xuong va diu “Di- pen” (thanh phan 1a cac nitril
béo, pyron, base pyrldlc quinolin....). Phin con lai trong ndi nung la than xuong do su
phén huy cia osein.

Nung 100 kg xwong cé thé thu duoe:
10 — 12 kg amoni sulfat.
2 — 5 kg nhwra gudréng xuong.
15 -20kg khi.
60 — 65 kg than xuorng

Than xuong ché tao nhu trén con 1 nhidu tro, cén phal tinh che Qua tnnh tinh che
nhu sau:

Cho 100kg than xuong da tan nhé va 400L nudc vao thiét bi tinh ché, khudy deu
va thém dén 100kg HCI dugc dung. Dé yén 12 gid, gan bo nude va rira bt than bang
nudce cét cho dén khi nuge ru'a khéng cho két thia vi bac nitrat. Loc va sdy & 150°C dén
khé. Ray va déng goi chong am.

1.2.2. Phwong phap san xudt than thye vt .

Than thuc vt khéng pha1 1a carbon nguyen chat c6 thé cdn chita 1-8% tro bao
gbm v6i va kali carbonat.

Than thyrc vét ¢6 thé ché tao nhu sau:

Cho go vao ndi nung kin, nung dé 1én dé than héa gd trong mét glor Dé ngudi, lay
than ra, nghién nhé va déng trong lo kin.

Than ché tao nhur trén cung loai véi phuong phép cdng nghi¢p: chung cat gd trong
ndi kin. Hiéu sudit than thire vét thu dugc khoang 25%.

Go ding lam nguyén liéu trong san xudt ndy phai chon loai khéng nhua. Than géo
dira c6 kha nang hép phu va tdy mau cao nhét.

1.2.3. Phuong phap séan xuét than hoat
 C6 2 cach san xuét c4c loai than hoat:
“a. Nung gé & nhiét d cao (800° — 1200°C). Than tao thanh duoc hoat hoa ngay
trong qua trinh nung. Sy hoat hoa nay phu thudc vao nhi€t do, thoi gian nung va ban
chat ctia g6 dem nung.

Phuong phip nay khdng dem thém tap chét vao san pham nén thu'ong dugc diung
diéu ché than hoat dugc dung.

_ b. Tém nguyén liéu dinh dem nung thanh than bang mot s6 dung dich mudi vé co
¢6 kha nang loai nu6c va thuy phan (ZnCl, acid phosphoric, acid sulfuric, natri
hydroxyd D r01 dem nung & nhiét dd thich hop (tr 400° dén 1000°C), sau d6 rira bing
nudc hoac a01d‘hydroclor1c
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Vi céch san xuit rit khac nhau nén chit luong than hoat & thi trudng ciing rat
khac nhan. Ngoai ra, chit hrgng than hoat con phu thude vao nguyén liéu -ding dé san
xudt nhu g5, hat cac loai, vo dira, 16i ng6, than bun.. .

Than hoat duoc dung & dang bt den, khéng mui vi, nhe, x0p, khong tan trong
nuée va cac dung mai thong thuong. Than hoat phai cé phan {mg trung tinh, khong -
chira qua 0,2% clorid, 0,2% sulfat, 0,001% kim loai ning, phal c¢6 kha ning hip phu
mau t6t.

2. SAN XUAT NATRI BICARBONAT

2.1. Bai cwrong

Trong dugc phém néi chung, nhidu loai mubi carbonat duge sir dung nhu
Na2C03.10H20, Na2(303 khan, NaHCO;, K_HCO:;, KzCOg, Li2C03, CaCO;...

Trong d6 dugc str dung lam thudc chi c6 3 chit:
Natri bicarbonat .
Calci carbonat
Lithi carbonat

Natri bicarbonat (NaHCO; = 84 01) hay duoe dung dé chita chimg cudmg toan da
day, o hoi: ubng 2 ~ 5g/ngay. Véi 1idu nhé (0,5g) udng trudce bira in, kich thich bai tiét
dich vi. '

Truong hop nhiém doc acid Cép ctru, ¢ thé tiém tinh mach 20 — 40ml dung dich
NaHCO; 15%.

Calci carbonat ciing la chét chéng toan vi chét hip phuy, dang bot ding ric trén vét
mun chay nude.

Lithi carbonat it déc, uong 0,5 — 2g/ngay, trong cac chutng té thip, théng phong.

2.2. Tinh chét va tidu chuin

Natri bicarbonat (con goi 1a natri hydrocarbonat) 1a bot két tinh khan vi min va
hoi kiém, tan trong 12 phin nde & 15°C, khong tan trong cdn.

Dang két tinh bat diu phan huy & 60°C, dén 100°C thi chuyen hét thanh natri
carbonat:

2NaHCO; = Na,CO; + CO; + HO
Dung dich natri bicarbonat trong nuéc khéng 1am chuyén mau phenolphtalein.
Natri bicarbonat duoc dung phdi chira it nhét 98,5% NaHCO;.
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2.3. Phwrong phap san xuét
Natri bicarbonat dugc san xuét bing phuorng phap Solvay (1863) v6i sb luong lorn
Phuong phap ndy duge tém tit nhur sau:

Cho dung dich mudi NaCl chay tir tir vao thap carbonat hoa, trong thap c6 mot
tudng khi amoniac chay nguge chleu vol luong khi COs. Qua trinh ta0 ra NalCO; theo
hai phan Ung sau: -

NH; + CO; + H,O0 = NH4HCO;
NHHCO; + NaCl = NHCl + NaHCO;

Natri bicarbonat tao thanh s& két tiia. Loc thu natri bicarbonat. Dich loc 1a dung
dich NH,CI duge dua vé mdt thap phan img khéc, & dé phan tmg véi sita voi de phuc
hdi amoniac. Du phim cubi cing la calci clorid: :

INHLCl + CaO = CaCl, + 2NH; + H,0

Natri bicarbonat duoc san xuét theo phuong phap Solvay con 1an nhidu tap chét
(Na;COs, NaCl, Na;S0s...), duge tinh ché thinh loai duge dung nhu sau:

Natri bicarbonat sau khi ly tim, sy & 70 — 80°C s& giai phong CO; tao thanh
Na,CO;. Két tinh lai carbonat khan nay sé thu dugce san pham Na,CO;.10H,0 duge
dung. Cho Na;COs. 10H20 tac dung vdi khi carbonic qua thira ¢& nhiét a9 20 — 30°C thu
dugc NaHCO; tinh khiét duge dung: _

Na;C0;.10H:0 + CO, = 2NaHCO; + SH,O

Khi CO, dugc ldy tir du phidm ctia céng nghiép 1én men rugu.

CO,

dung dich NaCi
NH,
co,
1 _ Na,CO,
4 2 5 i
Ca(OH), I ‘

l NaHCO,
l k|

I

CaCl, S

dung dich NH,GI
So db 2.7. Nguyén li san xuit natri bicarbonat theo phu’dng phap Solvay

1. Thap trjn vat Iteu 2. Thap carbonat hoa 3 May vay li tam;
4, Thap phuyc hdi amoniac; 5. Thiét bi séy 6. Thap rira khi.
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3. SAN XUAT CALCI CARBONAT _
~ Calci carbonat (CaCO3 = 100,09) rét phé bién trong tu nhién. Chung cé thé 14 loai
két tinh (aragonit), loai vo dinh hinh (phan d4, da hoa.. ), ham lugng CaCOs t6i 97%.
Calci carbonat 1a bt tinh fhé, tan trong acid lodng (giai phéng COy), khéng tan
trong nudc.
Calci carbonat duge dung la chét chéng' toan va bbt hip phu. N6 chéng toan tbt
hon natri bicarbonat vi khong kiém hoé cac chat trong da day, ubng 1 — 4g mot ngay.
. Calci carbonat tan hoan toan trong acid acetic lodng. Khong duge chira nhitng
mudi tan trong nuoc. Khong lan kim loai ning, arsen. Tap chét magie khong qua 0,05%.
Ham luong tdi thi€u 98% CaCOs.

Calci carbonat dugc dung duge san xuat bang cach két tha dung dich calci clorid

r

duoc dung’bﬁng mbt dung dich natri carbonat tinh khiet. Phén tmg ket tia thyc hién &
nhiét 46 thip.
CaCl, + Na;CO; = CaCO; + 2NaCl
Sau d6, loc thu tia CaCOs. Ria tha dén khi nudc rira khong con clorid. Say va
dong got.

201



Chuong 5
SAN XUAT HOP CHAT CALCI VA BARI
PGS, TS. Nguyén Dinh Luyén, ThS. Nguj»é’n Vin Giang

MUC TIEU HOC TAP

1. Dai cuong, tinh chdt, tiéu chudn va phirong phdp sdn xudt calci clorid.
2. Dai cuong vé bot b6 va phuong phdp san xudt bot bo. '

3. Dai cuong, tinh chdt, tiéu chudn va phuong phdp sén xudt bari sulfat.

1. CALCI CLORID

1.1. Dai cwong

Ion calci déng vai trd quan trong trong hoat dong cia co thé, tham gia ciu tao cic
mdé: rang, xuwong, than kinh, co va mau... No ¢é tac dung diéu hoa ddi véi hé than kinh,
giam viém va chira chung phu b6 phan. Bugce dung diéu tri chimg ban do, ndi mén... va
con can cho qua trinh d6ng mau. ‘

Trong diéu tri, calci clorid duge ding lam thudc cAm mau tai chd va toan thén,
dieu tri chung co gidt cia tré so sinh. Dung uong dudi dang poxio, 2 dén 4g/ngdy. Calci
clorid tiém tinh mach chim lam diu con hen nhanh chéng.

* 1.2. Tinh chét va tiéu chuin
Trén thi trudmg, cd ba loai calci clorid: calci clorid két tinh, calci clorid khan va
calci clorid nung chay.

- Calc1 clorid khan (duoc ghi trong Dugc dién Anh va Purc), 1a san phim dugc sy
kh6 & 200°C. Dang hat tring, x8p, rat d& chay nuéce va c6 .codng thirc CaCly.2H,0.

- Calc1 clorid nung chay (dugc ghi trong Duorc dién Phép), 1a san pham da nung
chay & 300°C, dang manh cimg, trang duc va vAn con chira it phidu nudc két tinh. San
~ phdm hoan toan khan chay & 780°C. Duoc dién Viét Nam qui dinh calci clorid ket t1nh
v6i 6H,0. Dang tinh thé ling tru 6 mit, khong mau, khéng mui, vi déng, rat d& hit Am

chay nudc.

Calci clorid két tinh dem sy trong binh hit &m chua amd sulfuric ¢am dic, s& mét
di 4 phén tr nuge chuyen thanh CaCl,.2H,O. Néu say 200° C dén 3000(3 thi né phdng
Ién thanh kh01 x6p va mét nuée. RAt d tan trong nude: & 20°C, 1 phin calci clorid tan
trong 0,2 phin nudc.
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Db tan cia CaCly.6H;O theo nhiét do:

Nhiét a¢ (°C) ‘ ' Néng 86 CaCl.6H;0 (%)
0 37,3
10 39,4
20 42,4 .
30,2 50,7

Néu trén 1 phin mde d4 dip vum, véi 1,5 phin CaCl.6H,0 thi nhiét 40 xudng t6i
~40°C. Dung dich ctia 155¢ calci clorid trong 100g nudc 6 d§ soi 175,5°C. Vi vdy, dung
dich calci clorid ¢6 thé dung dé ché tao hdn hop lanh, dong thdi ding 1am chat tai nhiét.

Nhiét d6 séi cua cac dung dich CaCly:

Ndng d6 CaCl2(%) 40,8 " 50 58 75
Do s6i (0C) 120 ' 130 140 175

_ Calci clorid két tinh duge dung kh1 hoa tan trong nuadc ’phéi cho dung dich trung
tinh, khong 14n bari, stronti, kim loai ning, chi duoc An vét NaCl, khéng duoc qua
0,01% sit, 0,002% arsen...

Ham luong tbi thiéu: 97,5% CaCly.6H0.

1.3. Phwong phap san xuét

Calci clorid 14 du phim ciia cong nghé Sbiva\y. San pham ndy dugc dimg chu yéu
lam chét hit am, rai dudng chong bui vi lan nhicu tap. Co thé phun dung dich 18%
CaCl, vao than dét dé tranh byi (1 — 4kg CaCly/1 tan than). :

Calci clorid dugc dung thudong duge san xuét theo phan (mg sau:

CaCO; + 2HCI = CaCl; + CO, + H,O _

Ngudn nguyén liéu thién nhién dé san xufit san phém duoc dung niy 1a da voi.
Trong da v6i thudng ¢6 13n nhidu Mg, Fe. Khi cho tac dung voi acid hydrocloric, cac
tap chit nay chuyén thanh MgCl, va FeCla. .

Viée loai tap dugc thuc hién bing céch bdo hoa dung dich CaCl, bang khi clor.
Khi db, sét 11 clorid duge chuyén thanh sat 111 clorid: '

2FeCl; + CaOCl, + 2HCL = 2FeCly + CaCl, + H0
Tiép d6, xir Iy hdn hop bang nudc v8i, sit va magié s& duoc loai di duéi dzjﬁg két
taa cac hydroxyd: e
9FeCls + 3Ca(OH), = 3CaCly + 2Fe(OH);
MgCl, + Ca(OH), = CaCl, + Mg(OH),
Sau khi loc bd .tap, dung dich duoc 06 dac.dé két tinh. |
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Trong khéng chién chong Phap (1946 — 1954), mét sb xi nghiép duge di san xuat
calci clorid tiém tif d4 v6i va acid hydrocloric theo hai phwong phap dudi day: '

a. Chon dd véi logi tring (it arsen), khong co gdn (it sdi), ddp nho, hoa tan trong
dung dich acid hydrocloric duoc dung (dd pha lodng 1/2). Qua trinh nay hén hop s& sti

“bot manh do giai phéng CO,, phai than trgng dé khoi trio ra ngoai. Sau d6 khdi phan

tng dugce loc qua bong thuy tinh.

Suc khi H»S vao dich loc dén bio hoa dé két tia céc tap kim loai ning, arsen..
dudi dang cac sulfid khong tan. Loc va dun s6i dung dich cho den Kkhi hét mu H;S. Tay
mau bing than hoat va loc nong Dich loc duge ¢6 cach thuy dén ty trong d=1,38 va de
két tinh & nhiét d thuimg, mdi bang mdét vai tinh thé calci clorid dugc dung.

H,S ducrc dleu ché tir quang pyrit (FeSz) tac dung véi HySOy lodng, 14 mét khi rét
doc. Trong san xuft phai ¢6 mit na phong déc.

b. Dung v6i moi nung xong, chon nhiing cuc trang sach, khong gan, khong ldn voi
sugng (dd chua bién thanh vor) 16i chin bdng nuce cdt theo ti I¢ 1: 5. Gan dung treo
sira vbi sang ndi chira, cin c6 Ian cat ban thi loat bo.

Trung hoa hén dich vdi bing amd hydrocionc duge dung dén pH=10,5-11, khudy
thém 15 phut rdi dé Hing.

Loc, didu chinh vé pH trung tinh bang HCI dugc dung. Sau d6 c6 den ty trong
d=1,4 va dé két tinh.

Calei clorid dugc dung rat d& chay nudc, phai déng gbi kin, dé chd mat (& 34°C,
nod tu chay trong nudc két tinh cta no).

Ghi chit: ¢ tao duoe san phim duge dung két tinh vdi 6 phan tir nuoe, cén thuc
hién qua trinh két tinh & nhiét 46 khéng qua 29°C, dung dich két tinh c6 nong d6 khong
qua 53%.

2. SAN XUAT BOT BO
' CaS04.1/2 HO = 145,15

2.1. Dai crong
Trong thién nhién calci sulfat ton tai dudi hai dang:

~ Dang dlhydrat (CaS04.2H,0) thudmg goi la thach cao (gybse hay sclemt), néu
nguyén chét thi né 1a nhiing khéi da trong khéng mau, nhung vi thu'ong 14n tap nén da
thach cao ¢6 thé ¢6 mau xam, vang hay héng. D6 hoa tan trong nudce 13 2 Sg/lit.

-~ Dang khén c6 cdng thirc CaSO, (Karstenit). Khi nung thach cao trén 150°C ciing
thu duge dang khan.

Khi nung dang dihydrat t&i nhiét d6 trén 100" C thi no mat 3/4 nudc két tinh
chuyen thanh dang ngdm 1/2 H,O. Khi gip nuéc, dang nay hoa rin nhanh chéng do
chuyén thanh dang dihydrat.
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Dang ngém 1/2 H>0 c6 d6 tan béo hoa trong nude 1a 12g/lit. P4y chinh 14 bt bd
- va viée hoa ran trén goi Ia hién tugng “bat” ciia bd bo. Hién tuong nay duge gidi thich
nhu sau: ' :

Calci sulfat 1/2 H>O hod tan trong nuéc, tao dung dich bdo hoa 12g/lit. Mt phin
CaS04.1/2 H,O d3 hoa tan nay s& ngdm thém nudc dé tao CaS04.2H;0 ¢6 dd hoa tan
kém hon (2,3g/lit) va két tia xudng thanh tinh thé hinh kim nho dan vao nhau. Mat
Khac, vi CaS04.2FL0 c6 ti trong nhd hon CaS04.1/2 Hy0, nén khi két tinh, thé tich cia
né tang 1én, tao cho bdt b 6 kha néng in du, nin khudn. Bot bo dimg dé b6 chb gy
xuong (dang bdt hodc bang tAm bot bo). .

Mét s duoc dién quy dinh d6 4m ciia b b phai trong gidi han 5-7% (6,21%
~ tinh v&i CaS04.1/2H20). Nhung chét lugng ctia bot b6 chinh Ja & thoi gian “bat” cla
no, tire 1a “dd bat”. PO bt duge kiém tra nhu saw: o

Trén 10 phin bét bé v&i 5 phin nudce trong 30 gidy, 131 db bot 1ong 1én mt thm
kinh. Diing ludi dao cao rach trén méat bét. Khi hign tuqng-“bflt” bat diu xay ra (2 mép
ctia vét dao khong lién lai nira) dén Kkhi két thiic (4n ngon tay khong lin va rach bing
1wdi dao cao thi v& vun) dugc tinh 13 thoi gian “b4t”. Thoi gian nay khong qué 10 phit
va khong dudi 5 phiit. . _ _

P bét nay ting nhanh néu c6 thém khoang 1% ion sulfat, clorid hogc nitrat. g .
bét giam néu co6 13n natri borat, silicat, natri carbonat, dextrin va thach (agar—agar).

2.2. Phwong phap san xuét
B6t bo duge san xuit nhu sau:

Thach cao (CaS04.2H;0) dugc ria sach va nung trong 10 kiéu nap nguyén liéu
lién tuc hodic gian doan. Nhiét 46 nung khoéng 120-130°C, khéng dugc vuot qua
130°C. Nhiét d6 nung c6 tic dung quyét dinh dén chét luong bt bé. Thong thuong san
phim gdm mét hdn hop: bdt bd “suong” (ngim nhidu hon 1/2 Hy0), bdt b6 1/2 H20,
bt bé khan “hoa tan”, bdt b6 khan “khong ho tan”. Bt b c6 pham chét tbt 1a bt bo
¢6 ty 18 cao ciia 2 thanh phén: bét b6 1/2 H,O va bt bo khan hoa tan, vi chi c6 hai loai
nay “bat” con hai loai kia khéng “bat”. Ty 1& ndy cao hay thip 14 do nhiét d nung.

Néu nung & 150-200°C thi thanh phan chi yéu 1 bot bo khan hoa tan (40 bt
cham lai); nung dén 600°C thi tit ca chuyén thanh bt bo khan khong hoa tan, hodn toan
khéng bt nita. B4t b6 phan huy thanh CaO ¢ khoang 1000°C.

B4t b sau khi nung, dem rdy min va déng vao hop kin. Qua trinh déng gbi va bao
‘quan phai chong am tot. ‘ : '

3. SAN XUAT BARI SULFAT
3.1. Dai cwong

Bari sulfat tdn tai trong thién nhién duéi dang quing baryt hay barytin. Nudc ta c6
mb barytin & Béc Giang;-Barytin-la-nguyén liéu.cia.cong nghiép san xuét cac hop chét
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bari, tiéu thu véi tAn luong l6n trong cdong nghe ché bién cao su, cong nghé san xuat
son, cOng nghé a bc qui, san Xuit gidy cao cép, chét deo..

Trong dugce pham bari sulfat duge dung lam chét can quang, Bari sulfat 1a logi
thudc can quang bén viing, dé bao quan, ré, khong ddc va ¢6 kha ning can quang tét.

N6 duge dung dé chyp X quang da day, rugt.

C6 thé cho udng (chup X quang thyuc quin va da day) hodc thut (chup X quang
rudt gia, kiém tra thong tic dudng rudt) dang huyén phii trong siro gém. Liéu udng tir
100g dén 150g mot lan, trong 150-250 ml siro gom.

Truong Pai hoc Duge Ha Noi da san xuit bari sulfat thanh pham trong nhirng
nam 1963-1964. Céng thirc nhur sau: BaS0y 118g, dudng kinh 15g, bdt gébm arablc 7g,
vanilin vira di cho mdt géi 140g ding mét lan.

Ngoai ra ciing da nghién ci loai “Baryt keo™ ¢6 kh2 néng can quang rat tét cho
phép chup dugc nhitng anh rat 18 céc tén thuong da day.
3.2. Tinh chét va tiéu chuin

Bari sulfat dugc dung 1a bot trang, rét bén vimg, chi phin huy bit du tir I400°C
va chay & 1500°C. Bari sulfat thue té khong tan trong nudc, vi thé né 1a mudi bari duy
nhit khéng doc (mic di nguyén t6 bari rdt doc). O 18°C dung dich bao hoa bari sulfat

chi chira 0,00223% BaSO;.
D6 hoa tan cta bari sulfat nhu sau:
1 phén tan trong 300.000 phin nuéc
1 phén tan trong 40.000 phin acid acetic .
1 phén tan trong 23.000 phan acid hydrocloric
Tuy nhién, bari sulfat lai kha tan trong acid sulfuric 8m ddc, néng. Khi dun sbi

: VO’l dung dich Nay;CO; tao mubi bari carbonat.

San pham dugc dung phal dam bao khong lan tap, dac biét khong dugc 1in mubi
bari hoa tan. Néu san phim c6 1&n mudi bari hoa tan, rat d& din dén ng¢ doc.

Trigu chimg ngd ddc bari: ap huyét tang cao, nhugc co dan t6i liét co, nbén mira, ia
léng ra mau, bi tidu tién, cubi cimg 13 liét hd hép, chét trong vong 12 dén 24 glor Vi vay

phai kiém tra rit ki mudi bari hoa tan va bari carbonat trong thudc can quang nay.

San phim dugc dung phai khdng 1an arsen, clorid khong qué 0,02%, sulfat khong
qué 0,1%, kim loai ning khong qu4 0,0005%, st khéng qua 0,003%.

Chat luong ca bari sulfat dung lam thubc can quang con do d6 phén tan ctia n6
quyét dinh. Hat bdt can min, khi lam huyén phu trong nrdc cang lau lang, anh chup X
quang cang rd. Ché phim 5t nhit néu duong kinh hat khoang 2 u (thude loai huyén
ph min). Puong kinh hat ¢6 thé dao dong tir 100 2 dén0,54.
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© 3.3. Phwong phap san xuét

Loai quing barytin c6 ham lugng BaSO4 cao (98%) c6 thé nghién phé rdi ngam
véi acid sulfuric dam dac dé rira céc tap chat, tao ra BaSO4 duge dung. Nhung phuong
phép thudong ding 13 chuyéq barytin t'hé.rnh bari sulfid hoa tan. Sau d6 tao mudi bari
clorid roi ket tha mudi nay bang mét muoi sulfat hoa tan dé thu dugc BaSO;. Qui trinh
san xuat di tr quing barytin gom 3 phan:

a. Tao bari sulfid bang cdch khir bari sulfat

BaSO,; + 4C = BaS + 4CO

Phan tmg khir hoa xay ra & 900 — 1000°C. Néu nhiét do chi dat 600 — 800°C, khi
d6 CO, giai phong theo phan (mg sau:

BaSO, + 2C = BaS + 2CO;

Hiéu suét bién dbi barytin thz‘mh'bari 'sulf}d con phu thude ca vao loai than dem sir
dung. Than g0 va antracid cho hiéu suit bién doi cao hon than c¢oc va than da.

Quiing barytin duoge tan thanh hat (dudmg kinh 0,2 — 4,5mm), tr6n v6i than da
duge nghién thanh hat (dudng kinh 2 — 3mm) theo ty 1€ mol cia phan {mg ly thuyet,

e

dem nap vao 16. Ld khir hoé thudmg duge ché tao dang hinh ér}g bang thép, dai khoang
40m, duc‘{ng kinh 1,52m, giét v db doc 3—6?_ va quay vdi toc d§ 1-5 vc‘)qg/phﬁt. Lp
nay ¢6 thé khir hod 40-50 tAn/ngay. Lo dugc dbt nong 1én 1050°C- 1100°C bang hoi dét
hodc than. :

Sau khi khir hod, thu duoc san phdm c6 mau den hodc xam tro, ham hrong BaS
khoang 63-75% co lan 15-20% tap bari sulfit, bari carbonat va bari silicat. Céc tap nay
hinh thanh khi quing bi d6t 1én khoang 600°C do nhing phan tmg phu sau:

BaS0Q, + CO = BaS0; + CO,
BaS0Q; + CO; = BaCO; + 50
BaS + 4CO, = BaCO; + SO; + 3CO
BaS0,; + Si0, = BaSiO; + SOs
b. Chuyén bary sulfid thanh bari clorid
C6 thé str dung nhidu phuong phép khéc nhau dé chuyén Ba$ thanh BaCl,:
— Ding acid hydroq:loric“ hoic cic mudi clorid hod tan:
BaS + 2HCI = BaCl, + H,S
Trong diéu kién nay, siit va kim loai ndng cling két tha:
‘FeCl, + BaS = FeS + BaCl,

C6 thé thay mdt phin HC1 béng NaCl, khi d6 phan tmg s& dugc thyc hién & 70°C,
du pham la NaSH:

| 2BaS—+ 2HC]1 = BaCl, + Ba(SH),
BaCl, + Ba(8H); + 2NaC! +.2H,0-=2BaCL.2H,0 + 2NaSH
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Amoni clorld va magie clorid cling c6 thé thay thé HCL:
BaS + 2NH4CI = BaCl, + 2NH; + H,S .
BaS + MgClz + 2H20 BaCl, + Mg(OH), + HzS
- Thuc hién qua trinh qua trung gian bari carbonat:
BaS + ILO + CO, = BaCO; + H,S
BaCO; + 2HCI = BaCl; + HyO + CO;
- Dung tac dung oxy hoa ctia khi clor:
BaS + Cl, = BaCL + §
Phén img nay cin chi ¥ khong ding qué thira khi clor dé tranh cic phan Umg phu,
giam hi¢u suat bari clorid va giai phong H,S dde:
BaCl + S + 3Cl; + 4H,0 = BaSO, + 8HCI
BaS + 2HC| = BaCk + H,S

pé tranh phan tng phu nay, cin phai gitt lai nong do BaS chua chuyén hoa
khoang 0,5 — 1g/lit. Bari sulfid thira s& duge phan huy bang thube tim hogic H>O;:

3BaS + 8KMnO4 + 4H,O = 8MnO, + 3BaSO4 + 8KOH
* Quy trinh tao bari clorid duge thuc hién nhr sau:

Trong thlet bi chiu acid, cho 1200 lit nuéc, khoi dong may khudy, thém SOOkg
Ba$ din din dé hoa tan. Sau khi di nap xong Ba$ thi suc khi clor vao dung dich véi luu
luong 42kg clor/gio. Sau khoang 2-3 gio, khi bt ddu co mui cha H;S thi ngimg suc khi
clor va khuay tiép 1/2 gio nita. Dé lang qua dém, gan. 1y nuée trong. Cin con lai thém
1500 lit nuéc, khudy ky, dé ling, gan lay nudc ding dé hoa tan BaS clia mé sau.

Phén nuéc trong (pH acid) duge trung hoa bang bari hydroxyd dén pH = 8. Tiép
d6 thém dung dich KMnO,4 3% cho den khi dung dich c6 mau héng nhat bén vu'ng
Thém than hoat d loai mau cia thubc tim qué thira. Loc 1iy dung dich tinh khiét co
chira khoang 20,5% BaCl; lam tiép giai doan sau.

— Dung phan tmg ciia CaCl, & nhiét d6 cao:
BaSQ, + CaClz = CaSO4 + BaCl;

by 1a phuong phap kinh té nhét va hién dugc ding rong rai trong cong nghiép.
CaCl, sir dung la du pham cua cong nghé Solvay.

Cho bari sulfat tac dung vor] mét dung dich béo hoa calci clorid & nhiét d¢ 170°C
trong 2-3 gio, hiéu sudt bién ddi co thé dat dugc khoang 90%. Tuy nhién, trong moi
trudomg nude, phan ing la thuan nghich. Pé han ché ch1eu nghich ctia phan Umg, ngudi ta
cho thém than d8 khir calci sulfat hinh thanh: ' _

BaSO4 + CaCly = CaSO4 + BaCl,
. CaS04 + 3C = CaS + 2CO + CO;
BaSQ, + CaCl, + 3C = BaCl, + CaS + 2CO + CO;

208




Trong trudng hop ndy, phan img phu xay ra ciing tao BaCly:
BaS0Q, + 4C ="BaS + 4CO
BaS + CaCl, = BaCl, + CaS
BaSOs + 4C + CaCl, = BaCly + CaS + 4CO
Phuong phap san xuit duge thuc hién nhw sau:

Cho 1,5-2,0 tan barytin d4 ddp nho (durong kinh 0,5-5mm) véo 10 quay (dal 7m;
dudng kinh 1,5m; téc d6 quay 1,6 vong/phut) rdi cho than theo ti 16 13-15% so véi khéi
~ luong barytin. Lo duge gia nhiét va quay tron, tir thing chira di dugc dbt néng boi khi

16, cho chay vao 16 dung dich dam diic ¢6 chira 800-900g/1it CaCl, trong khoang 3040
phiit. Khi luo'ng CaCl, dwa vao bang khoang 48-49% khéi lugng barytin. Nhiét d6 giir
& 770°C- 780 °C trong 1,5-2 gidr, hoi nudce duge bdc ra lién tyc. Sau dé nang nhiét d¢ lén
- 900-950°C trong 1-1,5 gid, két thic phan umg khi nhiét d6 dat 1000-1100"C. San phim
nung chay dugc thao vao khudn, d8 nguodi.

Thanh phin ctia hdn hop sau phan ‘mg gdm: 55-60% BaCly; 4—12% CaCly;
7% CaS; 3% CaSO4, 0,5% BaS; 20-25% tap khic. Tinh theo hrgng barytin da nap vao
thi hiéu suft bién d01 thanh BaCl, dat khoang 90% ly thuyét.

Pip nhé san phim nung chiy & trén, hoa tan ba.ng nudc nong 60-80°C va loc.
Dich loc c6 chira khoang 300-350g/L BaCl,, dem c6 va két tinh thu lay BaClz

* Han ché cia phuong phap nay 14 dung 10 lam vige glan doan tén thit nhlet nhiéu
va tbn hao Iwu huynh duoi dang CaS. :

" ¢. Chuyén bari clorid ihanh bari .s'w’j"at |
H,SO4 + BaCh = BaSO41 + ZHC}

o Dung dlCh ban clorxd tinh khiét. du'orc d6.tir tir vio dung dlCh amd sulfuric 21%
(d=1, 147). Khéng duoc db dung dich acid vao dung dich BaClz, vi. ket tha s& ‘hip phu
BaCl, rat khé rixa, kho loal tap BaCIg C6 thé thay acid sulfuric bang mudi natri sulfat:

Na;_SO4 + BaCl, = BaSO4,L + 2NaCl

San pham phal rira bang nuée cét cho den khi nuéc ria dat g101 han clond quy
dmh Say kho, xay, riy va dong géi sau khl klern nthe;m dat tiéu chuin duoc dlen

3.4. An toan lao doéng

Nhimg trigu chimg ngd ddc bari. da néu & phin 3.2. Dién hinh nhu: nén; ia chay,
nhirc du, dau bung; mach chim sau tang rthanh, 1én con. co gidt, liét nhe & chi...

Xir tri khi bi ngd ddc bari:

Rira da day bing nudc hodc dung dich NaySO4 1%. Ubng dung dich natri sulfat
10%, 5 phut uong mét thia. Tiém atropm cafein hoiic long ndo. Tiém 10ml dung dich
Na,S04 2% vao tinh mach . '
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| _ Chu’&ng 6
- SAN XUAT CAC HOP CHAT MAGIE
PGS. TS. Nguyén Pinh Luyén, ThS. Nguygn Vin Giang

MUC TIEU HOC TAP

1 Baz cueong, tinh chat, tiéu chudn vi phu'ong phap san xuat MgSO4 7HZ0.
2. Dat cuong, tinh chdt, tiéu chudn va phwong phap san xud magie carbonat base.

3. Dai cuwong, tinh chdt, tiéu chudn va phirong phdp sdn xudt MgO.

1. SAN XUAT MAGIE SULFAT .

1.1. Bal cuwong

Magie (Mg 24 32) la nguyen t5 rét pho bién- trong thwn nhién. Trong chu tao-
clia vo trai dit, magie chlem tor] 2,24%. Trong thanh phan cua nude bién chira khoang
0,14%. Magie cé trong co thé song, nhét 1a trong thuc vat. Magle la thanh phan chi yéu
ctia diép luc, né ciing ¢6 trong phén hoa. Trong co the dong vat th1 tuy song glau magie
hon ca.

Vi ¢6 hoat tinh kha manh nén trong thlen nhlen, khong thiy magie & dang don
chét, ma & dang hop chét nhu: giobersit (MgCOs3), epsomit (MgSO,), dolomi (carbonat
kép Mg va Ca), camalit (MgCl. KCl. 6H20), kainit (MgSO4 KCl 3H20) talc (hydrat '
magie silicat), amiang (magle silicat). .. ‘

Nuée ta ¢6 mé dolomi & Thanh Hoa, ng0a1 ra “nudc 6t” cla cac rudng mubdi ciing
chira nhiéu magle (khoa.ng 9% tmh ra MgO trong nude 6t 30°B).

. Trong co thé, magle cb trong mau, 6¢, bap thit, tinh hoan... N6 66 hoat tmh sinh ly
dbi khang véi calci: mudi magie gdy mé va liét co, calci giam tac dung nay.

- Trong duoc phim, mudi mag1e duoc ding 1am thudc tiy, nhuén trang, lgi mat
(MgSO0,), khang toan (MgCQs), hip phu khi (MgO) chong choang, chong d1 ung
(Magie hyposulfit-MgS0,)... : - :

- Magie sulfat dugc tim ra nim 1695, dugc ding chira bénh tir-cudi-thé ky 17.

- Véi'lidu thap (2-5g) magie sulfat ¢6 tic dung nhuin trang va thong mat Lleu
cao horn (20-50g) udng co tac dung tay.
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—  Magie sulfat con duge ding dé diéu tri san giét, chdng ubn vén, ho ga. Tiém
tinh mach (10ml dung dich 15%) trong chimg déng kinh ning va bi lién tuc.

— Magie sulfat con ding chong ngd doc cép tinh strichnin, digitalin, strophantm va
aconitin (ngén cac con co gidt).

1.2. Tinh chét va tiéu chuin

~ Magie sulfat két tinh ngim mréc, tao ra nhiéu hydrat khac nhau. Trong thuc té c6
thé ¢d cac dang ngdm 1, 6, 7, 12, 24 phan tir nudc. San pham duge dung két tinh voi
TH,0 & 25-30°C.

MgS0,;.7H;0 la nhimg tmh thé hmh lang try, khong mau, vi ding. Rt d& tan
trong nudc (ti 16 1:1) & nhiét d6 thudng, khong tan trong con. Dung dich trong nudce cd |
phan Umg trung tinh. .

) D& ra khéng khi Mg$04.7H20 1én hoa, mét 1 phén tir nu6e (tuong duohg voi '7%
khoi lugng), & TQ—SOOC mat 4H,O (28% khoi lugng); den 100°C mét 5H,0 (38,5% khdi
hrong); 140°C mét 61,0 (43,8%), cudi cling & 220°C mét toan bs 7H,O.

San phidm dwoc dung c6 gioi han tap chét nhu sau: clorid khéng qua 0 ,01%; kim
loai ning khéng qua’0 ,0005%; sat 0,003%; arsen 0,0002%. Néu ding pha thudc tiém thi
phai dat thém tiéu chudn: mangan khéng qua 0,004%.

1.3. Phwong phap san xuit
C6 thé san xu.'flt magie sulfat tir nhiéu nguyén ligu khéc nhau:

1.3.1. Twr MgCO;,- thién nhién (Globers;ﬂ
" MgCO; + HzSO4 = MgSO4 + Hzo + CO-

150 kg‘magle carbonat dugc khuay thanh hén dich trong 500 lit mrde. Vira khudy,
vira db tir tir vao hdn dich trén dung dich c6 chira 160 kg H;S0;4 (d = 1,84) trong 200 lit
nudce. Khi carbonic g1a1 phéng ménh liét, cAn chi ¥ d& hdn hop khéi trio ra. khoi thiét b
phan ‘mg. Khi cho hét acid, pH ctia dung dich khong duge nhd hon 3 (néu cdn thi diéu
chinh lai pH bang MgCO;). Khudy thém nira glo va dé ldng. Gan liy dung dich, dung
stta v6i 1/5 dé diéu chinh pH cua dung dich vé 8-9 (muc dich 1a loai tap Fe va Al ¢6
trong nguyén liu). Khong vuot qua pH=9 de khong tao aluminat hoa tan. De ling qua
dém, gan b toa sit va nhom hydroxyd di lang Loc, kidm tra néu da hét sit thi c6 dic
dich loc dén ty trong 1,32-1,35. Loc néng va d dich loc qua dém cho két tmh Li tam
lay tlnh the va hong kho & ngoal khong khi rdi dong goingay. Hiéu SUAt 97%.

1.3. 2. Tir quing dolomi

Dolomi la carbonat kép magie va calci [MgCO;.CaCO;]. Ham luorng CaO la
30,44% va MgO la 21,73%. Dolomi & cic mé thudng c6 ty 16 MgO va CaO rat gin voi
ty 1& Iy thuyét. Ngoa,l ra con cé khoang 0,05-0,09% nhém (tinh ra ALO;3), 0,05% sét
oxyd, 47% cac chat mat di khi nung..
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‘Dolomi ¢6 thé dem nung rdi chuyen thanh magle hydroxyd sau do tac dung vai
acid sulfuric dé tao MgSO4 Ciing ¢6 thé xir ly truc tlep nhur sau:

20kg dolomi tén thinh bdt, cho vao 50 lit niréc, khuay thanh hén dich. Vira khuay
vira cho tir tir 12 lit H,SO4 98% d3 pha lofing. Ngam 48 gio, thmh thoang kbudy. Sau khi dé
lang, gan va loc lay dung dich magie sulfat, can con lai chu yeu_ 1a calci sulfat.‘ .

MgC0;.CaCO;s + 2H,S04 = CaSO4) + MgS04+2CO;1t + 2Hz0

.Cin dugc nira bang nude, nudc rita gdp véi dung dich MgSOj; & trén (khoang 50
lit) duoc xix ly bang cach suc HoS dén khi hét Fe. Loc, dich loc ¢6 diic con khoang 40
lit, san d6 loc lai rit k¥. Dich loc ¢b tiép dén ty trong 1, 40 va dé qua dém cho két tinh.
Hiéu sudt thu duoc khoang 70%. S :

133 Twnwo'cot

Sau kh1 phoi lay mubi -in; nuéde cai-con la1 cua cic dong mudi g01 la nudc ot, ty
trong d = 1,26. Nudc 6t cothanhphannhu sau: - : | - :

 NaCl: 1042%
MgSOs: 0,89%
MeCly: 9,67%
KCl: 1,82%

Nude 6t nay duge cb dac & nhiét do 1180 IZOOC NaCl va MgSO4 llen tuc tach
ra va duoc vét ngay khi dang cb dic. Khi nhiét d6 hén hop dat t6i 123-125°C thi
ngung b dac, gan ldy dung dich trong, bao 6n gilt nhiét nhim l4y riéng triét d& mudi
ding (MgSO, va NaCl) Cén bao 6n vi khi ¢6 dic MgSO; tach ra dudi dang tinh thé
nho, gip dong ddi hru khong ling duorc Nén bao 6n & 90°C trong 4-5 210 ¢d thé
tach dugc hiu hét mubi dang Dung dich con lai s& Tam- lanh dé k&t tinh cacnalit
(MgClz+KCl) Hén hop mubi dang dem hoa tan rdi de két tmh &+ SOC s& phén doan
riéng duorc MgSO4. va NaCl. ' : :

- Co thé san xuft MgSO4 tir nude 6t qua trung gian MgO theo. phucmg phap sau:

chu ché dung dich sita v01 (Skg voi song t6i trong 25 ht nu'orc), gan va loc loai
tap co hoc Pd dung dich sira véi nay dén din vao 50 lit nude ot 0 30°B, khuay trong
. 5 git. Magie hydroxyd va calci sulfat ket tlia, ly tam lay tha, sy khd va nung 500-.
© 600°C trong 2 gitr @ ldy MgO. Magie oxyd thu duorc dem tan nho rira dén hét phan
ung clorid. . o
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" Tix 50 lit nudc 6t thu duge 10kg MgSO 4.7H,0 -
Sor db 2.8. Qui trmh didu ché MgS0,.7H;0 duwore dgmg tl¥ nwrée ot

Magie oxyd dugce tao hdn dich trong nudc cét va thém dan dén HZSO4 vao, vira
khudy lién tuc (khoang 7,5kg HS04 d=1 650) cho dén khi mit mau phenolphtalein.
Thém sira v6i dén khi xuat hién mau hong v6i phenolphthalein dé loal Fe. Loc loai cén
Fe(OH), va CaSOs. Dich loc duogc ¢b dic dén ty trong d=1,32-1,35 rdi loc nong va dé

‘qua dém cho két tinh. Ly tdm 14y t1nh the Va ae kho &-nhiét 46 thuorng Hiéu sut thu
duoc khoang 10kg MgSQ,.7H;0:
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2. SAN XUAT MAGIE CARBONAT BASE

2.1. bai cwong
Magie carbonat c6 trong nude bién, trong quing giobersit, quing dolomi.

Magie carbonat ding trong nganh Duoc duoc két tia tir dung dich mudi magie
hoa tan va dung dich natri carbonat. N6 khong pha1 la carbonat trung tinh (MgCO;) ma
la carbonat base ngdm nudc, cho nén thuong goi 1a magie hydrocarbonat. Thanh phan
ctia mudi hydrocarbonat nay phu thuge vao nhiét d clua qud trinh diéu ché. Vi thé co
nhiéu loai carbonat base, cac duge dién thudng ghi mt trong cac cong thirc sau diy:

3MgCO3.Mg(OH)2.3H,0
4MgCO3.Mg(OH),.5H,0
5MgC0;.2Mg(OH),.7H,0

_ San phim dugc dung dit ¥mg véi cong thirc ndo ciing phai chira it nhit 40% va
nhiéu nhéat 44% MgO va thudong 1a loai “nhe”. Trong Duoc dién Anh co cd magie
carbonat base “ndng” va magie carbonat base “nhe”, c6ng thirc hon kém nhau mét phén
tr nuede (loai nhe 3H>0, loai nang cé 4H,0).

Magie carbonat base 13 thudc chdng toan va thudc nhufin tring voi lidu tir 1-10g / ngay.

Magie hydrocarbonat dugc sir dung véi khdi lugng khé 16m 1am ta duogc dép vién nén.

2.2. Tinh chét va tiéu chuin

Magie carbonat base duoc dung 13 bot mau tring, rit nhe, d6i khi déng banh,
khéng mui, khong vi, dé ra khong khi rat bén viing.

Thue t& né khéng tan trong nudc va cdn, nhung kha tan trong mrdc ¢6 hoa tan
CO;, tao ra magie bicarbonat:

MgCO; + H,O + COy = Mg(HCOs),

Dung dich nay d& mdt thisi gian lai xvt hién tia vi bicarbonat giai phéng CO; tra
lai magie carbonat kho tan.

Khi nung, ciin MgO con lai it nhat 1a 43%.

Ché pham khéng duge 14n asen, calci, bari va dat cac glO‘l han: clorid (0,05%),

sulfat (0,4%), sét (0, 025%) Magie hydrocarbonat rit d& hap thu céc khi, vi thé phai bao
quan kin va khong dé 14n véi céc loai tinh déu hodc cac chit c6 mui.

2.3. Phwong phap san xuéat

Nguyén ly tao thanh magie carbonat base 13 cho két tiia dung dich ctia mét mudi
magie hoa tan bing mdt dung dich natri carbonat:

Mg?* + Na;CO; = MgCO;| + 2Na'

- Trong thye té, khi tron hai dung dich mudi hoa tan & nhiét d6 thudmg theo phuong
trinh trén, ta s& thu dugc bot két tia tring cia MgCO3
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Néu dun néng hén ‘hop phan Ung thi s& c6 CO, giai phéng, Khi d6, dang
hydrocarbonat tao thanh, céu tao clia nd phu thude vao nhiét 46 két tinh.
Trong san xuét, ngudi ta thie hidn nhur sau:

Dun s6i riéng biét dung dich magie sulfat duoc dung va dung dich natri carbonat
duoc dung. Tiép d6 db dén din dung dich natri carbonat vao dung dich MgSO, dang
s6i. Ta thu duge tua v0 dinh hinh, ly tim va rira két tha dén khi nuéc rira khdng con co
phéan mg ion SO,4>". Sy khd va tan nhd.

Phuong trinh céc phan Gng c6 thé viét nhu sau:
ZMgSO:; + 2Na,CO,; = MgC03 + Mg0O.CO, + 2Na;S04
nMgCOs + Mg0.CO; + nH,O = nMgCO3.Mg(OH).(n-1)H20 + CO;

Trong nudc 6t rudng mudi, magie t6n tai dudi dang cac dang mubi sulfat, ClOI‘ld
“bromid, ¢é thé két tha duoge bang dung dich natri carbonat. Phuorng phip san xuht
MgCO; tir nuée Ot cé thé tém tit nhu sau:

1000L nude ot 30°B duge loc trong va dun sbi trong thiét bi bing st trang men.
Pong thoi dun sdi 1 dung dich 10% cua 572k Na;CO;3.10H0 (natri carbonat dugc
dung) trong nude. khi hai dung dich dang $0i, d6 dan din dung djch carbonat vio nuge
6t, khudy lién tuc va tiép tuc dun dé glu' phan img & nhiét 39 s6i. Khi da cho hét
carbonat, dun s6i tiép khoang 1 gi¢s nira dé hoan thanh phan ng.

Két tha magle hydrocarbonat droc loc, rira bing mudc néng 60—70° dén khi nude
rira dat tiéu chudn gi6i han clorid 0, 05%. Bt duge dan thanh 1ép mong trén khay va siy
& 60-80°, ray va déng goi kin, chdng dm.

Nhitng phén (mg x4y ra trong qud trinh san xuat niy nhu sau:
4MgSO4+ 4NayCOs+ 4H,0 =3MgCO3.Mg(OH),.3H;0+ CO; + 4NapSO4
4MgCly+ 4Na,COx+ 4H,0 =3MgCO3.Mg(OH),.3H,0+ CO; + §NaCl
4MgBr;+ 4Na;CO5+ 4H,0 =3MgCO;3.Mg(OH),.3H,0+ CO; + 8NaBr
Du phim déng chil y ¢iia qué trinh ndy 14 natri bromid, c6 thé thu hdi @& l4y brom.
3. SAN XUAT MAGIE OXYD

3.1. Dai cwong

. Magie oxyd (MgO) dugc ding 1am thudc chéng toan, hap thu hosic tiy. Véi lidu
thap (0,5 -1g) né duge ding dé trung hoa acid ciia dich vi, lidu cao hon (2- 3g) thi mgt
phan bdt khong bi trung hoa, c6 tac dung hép phu khi trong rudt, lidu cao hon nira
(4 — 8g) c6 tac dung nhuén trang va tdy. Né ciing duoce ding dé chéng ngd déc acid.

Khi dung magie oxyd phai chil y cho uong dang bot di khudy trong nude thanh
hén dich deu khéng duoc cho ubng dang vién nén hay vién nang vi vao rudt, magie
oxyd c6 thé rin lai gdy tic rudt.
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Vi cé d6 chay rat cao (2800° C) nén ngoai cong dung trong duorc phim, n6 con tic
dung rét 16n trong cdng nighiép. Magie oxyd 13 thanh phin chi yéu cia gach chiu Iira -
vét li€u quan trong trong cuia cong ngh¢ luyén kim. Magie oxyd ding dé san xuit gach
chiu hira thudmg duoc che tao tir quang Dolomi. .

3.2. Tinh chit va tiéu chuidn

Magle oxyd la bdt tréng, khong mui, khéng vi. Rat it tan trong nude. Khi cho
MgO vio 20 phén nudce va dun sdi 20 phat, thu duoe Mg(OH)g do hydrat hod truc tiép.
Magle oxyd cé thé hdp thu CO, gibng nhu CaO, dé ra khong khi’ mot thoi gian, nd
chuyén thanh MgCOs.

Trong dugc phém, c6 hai dang magie oxyd dugc dung: nhe va nang. Hai dang nay
gidng nhan vé& mit tinh the hoc va hoa tinh, chi khac nhau vé ty trong: loai nhe co ty
trong kém loai nang 2-3 1an."

Su hinh thanh ctia dang nhe hay nang tuy thuoc vao nguyén liéu carbonat dung dé
dleu ché MgO.

Magie oxyd duge dung phal hoan’ toan trang Dugc dién Viét Nam quy dmh no
phai 13 loai nhe va phai dat cdc tiéu chuin sau day: _khong qua 0,02% clorid, 0,05%
sulfat, 0,15% calci, 0,0025% kim loai ning, 0,03% sit, 0,0004% asen. Ché phdm phai
chira it nhit 92% MgO. .

3.3. Phwong phap san xuéat
' C6 thé san xuét MgO tir cée mubi magle ‘khac nhau.

3.3.1. TL‘P magie carbonat
Phén huy magie hydrocarbonat dugc dung bing nhiét:
SMgCO3.2Mg(OH)2.7H20 — Mg + 5CO, + SH,O

 Néu rang true tiép bot magle carbonat 1én 300 C s€ thu dugc magie oxyd nhe. -
Néu nhao bdt magie carbonat véi nuéc thanh banh r01 dem nung thi thu dugc magie

oxyd ning.
3.3.2. Ter magie clorid
Magie clorid cé thé 14y fir nudre, 6t, phuong phédp nhu sau:

Dem nudce 6t phan ing véi sira voi, tao magle hydroxyd Nung magie hydroxyd
thu dugc magie oxyd: : '

MgCl, + Ca(OH), = CaCl, + Mg(OH),|
~ Mg(OH), — MgO + H,0

Ciing c6 thé tao magie oxyd bang céach nhiét phan magie clorid. Phurong phap nay
giai phong acid hydrocloric, hidu sudt c6 thé dat 90,6%.

MgClz + H,O = MgO + 2HCI
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Quy trinh sdn xudt MgO tir nwoc 6t nhwr sau:

~ Nude ot 14y tir cac ddng pméi ¢6 ty trong 28— 300B,’ trong d6 ¢6 chira nhii:%u loai
mudi NaCl, MgSOy, KCL... D¢ loai bd cac mudi nay va lay riéng MgCl,, ¢ thé dung
cac phuwong phédp saw: o o ' '

—  Phoi ning dé loai thém NaCl;

~ . Lam lanh dén 4°C dé két tinh Na,SOy; -

— X Iy bing CaCl, @ loai ion sulfat;

— (b diic phan doan & 116° tach ridng mudi ding (NaCl+MgSO4);

_ Pha trdn dé loai mt phn NaCl (3 thé tich nuéc 6t 35° + 7 thé tich nuée 6t 30°
thu duoc nuée 6t 31 — 31,5°B). €6 dic bing céch dun trye tiép dén 125°C, mudi dang s8
lang xuong. Ngay khi dang néng, gan 16p nuéc & trén vao noi két tinh. PE ngudi dan
dén npiét d6 thudmg: cacnalit s tach ra (KCl, MgClz). Loc, dich loc ¢cé ty trong 35"B va
rat giau MgCl,.

C6 nu6c 6t nay dén nhiét o 134°C rbi dé ngudi den nhiét d phong, toan b
MgCl, s& két tinh thanh khéi hinh kim dai. Ly tdm 18y tinh the roi say & 50° trong 3 gidr.
Tur 1kg nude 6t 35°B thu duge khoang 700g MgCl. SRR

Magie clorid nay dugce nhiét phin theo phuong phap sau:

_ Trong 15 hinh ong, nap magie clorid dang két tinh. Nung & nhiét d6 500-550°C
dbng thoi ¢6 huu théng khi. HCI bat dau gidi phong ra tir 300°C. Thoi gian nung khoang
2-3 gi. Tir 1kg magie clorid (ham lugng MgCl, khoang 49%), thu duoc 226g magie
oxyd (ham hugng 90%) va 178g HCl duéi dang dung dich 27%. -

Magie clorid két tinh, néu cho phan {mg v&i natri carbonat s& tao thanh magie
hydrocarbonat. Nhiét phan hydrocarbonat & 300°C ciing thu duoc magie oxyd.
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Chwong 7

_ HOP CHAT BISMUTH
SAN XUAT BISMUTH NITRAT BASE

PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Dai cuong, tinh chdt, tiéu chudn cia bismuth nitrat base.

2. Cdc phirong phdp san xudt bismuth nitrat base.

1. DAl CUONG

- Bismuth (Bi=209) thuoc nhém V trong bang h¢ théng tudn hoan cic nguyén td.
N6 tdn tai trong tir nhién dudi dang nguyén t6 hay quiing bismuth oxyd, bismuth sulfat
(Bismuthin). M6 bismuth c6 & Puc, Chi 1€, Brazin, Bolivia, Uc... Bismuth ciing thuong
1a tap chét trong quing pyrit, sit, niken, coban, ddng. ..

Bismuth c6 it céng. dung trong cong nghiép, nd cé trong thanh phén cac hop kim
dé néng chay.

Bismuth c6 tinh chét sat trung. Trong dugc phim, kha nhiéu hop chét v6 co va
hiru co cua bismuth ding lam thudc: dieu tri giang mai (bismuth nitrat base, bismuth
carbonat base), ding bang vét thuong, vét bong (bismuth galat kiém)....

Bismuth 13 kim loai mau tring, 4nh hdng, gidn, c6 cdu trac nhiéu 16p. Khi nung
chay, dé nguoi két tinh thanh dang thap rOng, bi oxy hod mdt phan trén bé miit tinh thé.
Nhiét d6 nong chay: 271,3°. Bismuth kim loai do cong nghé luyén kim cung cp thuong
khéng thich hop cho san xuét thude vi 13n nhidu tap chit nhu: asen, chi, bac, ddng....
Nung bismuth véi kali nitrat (ti 18 20:1) c6 thé loai hét duoc arsen. Bac ¢6 thé loai duoc
bang ”muéi an hoic amonithiocyanid (NH;SCN). Nhiéu tap chét duoc loai di bing cach
chuyén thanh mudi bismuth nitrat acid va két tinh phan doan nhiéu Ian.

Mudi bismuth diing trong diéu tri thudng 13 bismuth nitrat base. N6 vira c6 tac
dung sat trung, vua co tac dung hép phu. Puoc ding trong trtrong hop loét da day va ta

trang (ubng 5-10g chia lam 3 lan/ngay) N6 con duge dung tri viém rugt, ia chay- Uong
tir 10g trd 18n ¢6 tac dung nhudn trang va chita dugc bénh tio bon.

Duéi dang bot, thuoc md dung ngoai dugc dung de bing vet thuong, vét loét
ngoai da hodc chita mét sé bénh ngoai da (herpes, zona).

Céc loai mudi bismuth hoa tan déu doc. Pbi véi cac vét loét qua rong, khdng nén
diing bt bismuth nitrat base vi né c6 thé ngdm vao co the giy déc. Tré em ia long
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khéng nén ding phdi hop véi acid lactic vi ting d¢ hoa tan ciia bismuth nitrat base lam
‘ nh‘iém doc. 'I~‘riéu chimg, ngd doc la: niém mac miéng célmz‘tu xanh tim, loi & chén rang
vién xanh thim, nuéc tidu ¢6 albumin, 6 tridu chimg thieu vitamin C...
2. TiNH CHAT VA TIEU CHUAN
) Bismuth nitrat base dugc dung 12 bt tréng min, dang vé dinh hinh hofc vi tinh
thé, ning, khdng mui vi.

Bismuth nitrat base khéng tan trong nuéc, nhung nude s& cé phén {ng acid con
b6t khong tan sé cang ki€m hon. Vi the trong sin xuét, qui trinh rira tha c6 tam quan
“trong quyét dinh doi véi cau tao cla thanh phim.

Sén phim nguyén chit c6 cong thire: Bi(OH),NO; hay N>0s5.Bix03.2H,0.

Trong thyuc t, do dé b thuy phan nén cong thirc bismuth nitrat base thay dbi tuy
ce:lch san xuit. Duoc dién cac nuée chidp nhin nhitng san phim co6 chita 79 — 81% BiO3
déu [a duoc dung.

Ngoai ra, san phim c6 thé khéc nhau vé ty trong, céc duoc dién thudng ghi loai duge
dung 12 bismuth nitrat base ning. Néu la loai nhe thi ham luong Bi;O; 1a 82 — 89%. '

Cong thirc gan diing cia bismuth nitrat base 151'6Bi203.5N20.8H20, ¢ chita 79 —
82% BiyOs; bdt v6 dinh hinh hay vi tinh th€, néing. DOt nong 100° bi phén huy mat nude
va mat HNO;. San phém duge dung phai khong 1an tap chat: asen, dong, chi, amoniac,
khéng virot qua gidi han clorid (0,05%), bac... '
3. PHUONG PHAP SAN XUAT |
Nguyén Iy san xuét bismuth nitrat base gdm 2 giai doan:
— Tao bismuth nitrat trung tinh tir bismuth kim loai:
Bi + 4HNO; = Bi(NOs); + NO + 2H,0
2NO + Oy = 2NO;
—  Chuyén nitrat trung tinh thanh nitrat base bing phan tmg thuy phan. Qua trinh
thuy phén c6 thé biéu dién nhu sau: _
' Bi(NOs); + H,O = BiONO; + 2HNO;
Bi(NOs)s + 2H,0 = Bi(OH)NO; + 2HNO;
Bi(NOs); + 3H,0 = Bi(OH); + 3HNO,
San phim thu duge c6 thé thay dbi theo mic d6 thuy phén.

Ngodi ra, do c6 tinh chét hip phu rit manh, n6 thuong 1&n it nhiéu bismuth nitrat
trung tinh Bi(NOs); va bismuth hydroxyd Bi(OH)s.

Cé nhidu phuong phap rét khsc nhau dé didu ché sin phim dugc dyng. Cin chuy
cac phuong phap dudi day:
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3.1. Phwong phap cla Dwege dién Phap 1884

Hoa tan 200g bismuth t&n nhd trong 460g acid nitric duo’c dung, da pha loang
bang 440g nudc ct. Khi gin két thuc phan tmg thi dun néng cho tan hét va khi ngimg
giai phéng NO, thi két thiic phan ¢ imng.

Thém nuéc cit vao khébi phan tmg dén khi bit diu co ket tua bén. Loc, dich loc
dugc ¢6 dén 2/3 khéi luong va dé két tinh. Loc thu tinh the Va ria bang dung dich acid
losing (1 acid + 4 nuéc). Pé rao nude r01 nghién tinh thé v6i 4 1in khéi lugng nudc
thanh dang b6t nhdo. Vira khuay, vira d6 bot nhao  nay vao 20 phin mrée sbi. Két tia
dugc gan va loc, rira bang nudce cat, it kiét nuoc rdi sdy & nhiét do thdp. Thu dugc san
phém dang bét tring, bén véi anh sang. Ham luong Bi0; 14 76,78%.

3.2. Phwong phap cia Dirgre dién Phap 1908
Truée tién, pha hai dung dich acid nitric 8,3% vi 6,3%.

Hoa tan 200g bismuth vao 200g dung dich acid nitric 8, 3% va thém 4 lit nude cat
thu dugc tia bismuth nitrat base. Be ling 24 glor sau doé khuay thanh dung treo, rdi
thém 1 lit nude cat nivadé két tia hét. Khuay va dé ling, gan liy tua va loc. Tha duge
cho vao 80g dung dich acid. nitric 6,3%, khudy k¥ va loc (lam hai 14n nhu vay). Cubi
cung rua lai mot 14n bing 80g nude cit. Loc, hat kiét va de khd ngoai khong khi, tranh

anh sang.

Trong nudc cdi con la1 173 blsmuth duorl dang blsmuth nitrat trung tlnh cb dic dé
ket t1nh thu hdi ding cho mé san xuéit sau.

Trong phuong phap nay, luong dung dlch acid va hrong nuéc rira két tia dugc
quy dinh chit chg dé dat duoc san pham dong nhat

3.3. Phwong phép cong nghlep S : .
Quy trinh k¥ thudt san xuét bismuth nitrat base gbm 4 giai doan:
a. Tao hat bismuth

Bismuth kim loai (mau x4m den, dnh trang) khong i4n tap asen, chi, bac, ddng,
duoc nung trong ong thép chiu nhiét. Ong thep dai 800mm dudmg kinh 460mm dat
nghiéng khoang 15 trén 1 than. Pét néng dng 1én 300°C va bit diu nap cac théi kim
loai bismuth vao 6ng. Blsmuth chay l6ng duge himg vao thung nuée lanh tao thanh hat
tron, mét phan v ra thanh vAy x6p va bot den.

b. Tao bismuth nitrat trung rmh.

Nap bismuth vao ndi phan mg bang thép trang men chiju acid rdi cho acid nitric
50% chay vao thanh dong nhd (ty 1€ 1,1 kmol Bi/4 kmol HNOs). Phan g toa ‘nhiét
manh liét c6 thé phan huy HNO; giai phong khi oxyd nito:
4HNO; — 4N02 + 2H20 + O,

DE han ché su phan huy nay, phai lam lanh hon hop va dleu chinh dong ac1d nitric
chay vao dé gitr nhiét d6 phéan img khéng qua 35°C. Dé dudi khi NO, dbng théi glam
nhiét d6 hén hop phan (mg, ngudi-ta-sue-khéng khi-vao-khbi-phan ing. Viéc suc khi nay
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¢con ¢6 tac dung gigp thém sy khudy tron phan ung Toin bd quéa trinh tjén hanh trong
‘khoang 5—6 gid. Sau dé suc khéng khi khoang 2 gi&r nita 4.20°C. Dé lang va gan lay
dung dich bismuth nitrat trung tinh. ' ' ‘ -

c. Két tia bismuth nitrat base - o S _
Néu nguyén liéu bismuth ding 'san xuét khéng dat do tinh khiét cin thiét thi truéce

\

khi tao tia bismuth nitrat base can tinh ché dung dich Bi(NO3);, chi yéu l1a loai bac.

Dung dich bismuth nitrat duogc dua vé ty trong 1,55-1,6 1di thém tir tir dung .d,ich 10%

3

amonisulfocyanid, khudy lién tuc cho dén khi két tha hét:
AgNO; + NHSCN = AgSCN| + NHsNO;
Loc loai tha tap. Dich loc duge thuy phén tiép:

Trong péi phén img bang thép trang men, c6 Iip may khudy, cho; 180 lit mude, dun
ndng nudc dén 80°C. Sau d6 cho 25 lit dich loc cia Bi(NO3); vao, khuay déu.

Sau d6, cho din din dung dich Na;CO310% vao hdn hop dén pH = 1,5 (ding hét
khoang 50 lit dung dich Na;CO; 10%). Qua trinh nay ludn gitt nhiét do 80°C. Toa -
bismuth nitrat base tao thanh tir hén hop phan img.

Phén {mg thuy phén nay thuc hién & ndng dé dugc pha lodng khoing 20 14n, két
tha chdm va & pH thap nhidm tao dugc tia dang hat ket tinh dé loc va c}é rira. B acid
clia m6i trudng rat quan trong: & pH=1 khéng tia hét, pH=2-3 san pham dang huyén
ph rat kho loc, rira va hap thu nhiéu tap chét, Dung dich Na;CO; c6 the thay bang dung
dich amoniac.

d. Loc, rira vix lam kh6 thanh phdm

Két tha bismuth nitrat base duoc vay kiét trong may vy ly tim r6i dem ra.
Muc dich rira 1a d¢ loai tap amoni clorid, carbonat... va dua vé gidi han acid cho
phép. Giai doan rira can chu y dé tranh thuy phén tiép san pham. Qua4 trinh rira duoc
thuc hién nhu sau:

Trong ndi sit trang men chju acid va kiém, cho 150 lit nude cét, vira khudy vira
cho bot bismuth nitrat base vao véi ty 1€ 25 phan nude/1 phén tua; pH cua hép dich nay
phai bing 4 ~ 4,5. D€ lang, gan b6 nude. Thém 150 lit nude cat va lai khuay rira nhu
trén. Sau khi dé ling, gan; lai thém 80 lit nudce cat rira 1an thir ba, roi lan thir 4 va lan thi
5, sau m&i 1dn déu vay kiét bing méy vay ly tdm. Qua trinh rira duoc coi la dat yéu cau
khi kiém nghiém so bg thay ket qua nhu sau: ‘

—  Tim chi: 0,7g két tia + 25ml dung dich H,SO4 20% (T.T), hdn hop van hoan
todn trong. .

—  Tim amoniac: 1g két tia + 1mil nudc cét + 3ml dung dich NaOH. Dun néng
khéng giai phéng NH;.

Cudi cling rira lai mdt lin bing cdn 95° va viy kiét. Két tha dugc sdy & 60°C c6

théng gio trong 68 gid. Tranh anh sang.
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4. AN TOAN LAO BONG

—  DPam bao nhitng trang bi bao hé lao dong cin thiét dé chong nong, ;:hong bong o

khiu tao hat bismuth.

— Khi NO; dfe, phai c6 mit na phong doc, thiét bi phan img phal kin va c6 hé
théng quat hat khi doc & trén ndi phan Gng. Noi 1am viée phai thong gi6 tht.

*Khi thao tic, khong dé bot bismuth mtrat base tlep xtc v6i cac vet loet ¢6 dién
thh rong dé tranh nhiém doc.
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