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LOI NOI PAU

Thye hién chu trwong mé rong quy md va céc loai hinh dao tao cia trudng dai hoc
Dugc Ha Noi dép tmg nhu cdu dao tao nhdn lyc Dugc theo chi dao cia B Y té, bd mon
Hoa Hitu co bién soan lai tai liéu thyc tap Hod Hiru co cho sinh vién Dugc.
Muc tiéu cia cic bai thwe tip Hoa Hiru co la:

1. Thyc hién dugc cac qui dinh va céc k¥ thudt co ban trong thye hanh Ho4 hitu co

2. Trinh bay duogc nguyén tac va thuc hanh x4c dinh dwoc cac hing sb vat ly cua
hop chét hitu co: nhi€t 46 néng chay va nhiét do soi.

3. Trinh bay dugc nguyén tic va tién hanh dinh tinh cdc nguyén t6 co ban trong
c4c hop chit hitu co.

4. Néu duge nguyén tic va lam duge cic phan tng dinh tinh d& nhan biét, phén
biét duge cic hod chirc hitu co co ban.

5. Néu dugc nguyén tic tng hop va tong hop duwoc cac hop chét hiru co co ban.
Tai li¢u thye tip nay gdm: phin Pai cwong va 16 bai thue tap

- Phén dai cwong: trinh bay qui tic an toan lao dong va nhimg k¥ thuit co ban
trong thyc hanh ho4 hitu co

- Trong 16 bai thye tip: céc bai tir 1- 8 12 c4c bai thuc tip dinh tinh c4c hod chirc
hitu co co ban, cic bai tir 9- 16 1a c4c bai thuc tip tdng hop cac hop chét hitu co co ban.
MBOi bai ¢6 néu muc tiéu, co sd ly thuyét, hoé chit dung cu can thiét va qui trinh thue
hanh. Phdn qui trinh thyc hanh trinh bay theo timg budc thuc nghiém duéi dang bang.
Céc cau héi luong gia & mbi bai gitip sinh vién nim dugc nhing vin d& co ban khi chuin
bi thuc tap.

Trong qua trinh bién soan, cac tic gia da c6 nhiéu cé géng; tuy véy, cling kho tranh
khéi nhitng thiéu sét. Chung t6i rét mong nhén dwgc nhimg y kién déng g6p cua cac ban
dé)ng nghiép, sinh vién, baa doc dé véi dung cuén Thuc tdp Hod hitu co nay duoc hoan

thién hon. Thdang 3 nam 2009

B6 mon Ho4 Hiru co
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NOI QUY
PHONG THUC TAP HOA HUU CO

1/ Trudc khi vao thyc tdp phai mic 40 choang. Peo thé sinh vién khi vao phong thyc
tép. Tui sach, nén, 40 mua... phai dé duing noi qui dinh. Mang khiu trang, kinh bao v&,
ging tay cao su...khi can thiét.

2/ Khi thyc tip phai giit trat tu, khong néi chuyén n ao, khong di lai 16n x6n, khong
nd dua trong phong thi nghiém.

3/ Phai tiét kiém chét d6t, dién nudc, thubde thir. Khéng ty tién tang lwong hoa chét
quéa mirc qui dinh.

4/ Khi liy xong hoé cht phai day ndp lo, b pipet ra ngoai, khong mé nép lo hoa
chét cim pipet vao céc lo dung hod chit trong sudt qué trinh 1am thi nghiém. Khi nglng
dun hodc théi ding nude phai 1ap tic t4t dén cdn, tit dién va khoa may nudc lai.

5/ Khéng hat thudc, n ubng trong phong thi nghiém. Khéng virt bo gidy, réc, cac
vét khéc vao bé rira duéi voi nude.

6/ Phai giit gin c4n thin cic dung cu thuy tinh va cdc may moéc diung 1am thi nghiém.

7/ Trudce khi tién hanh thi nghiém, phai xem xét lai cén than cic dung cu thuy tinh,
méy méc d3 lip theo so dd da chi din.

8/ Tuyét dbi khéng dugc hiit pipet bing miéng dé 1iy hod chét léng.

9/ Khi dun chit 16ng hay cdc chit rin trong dng nghiém, khéng dugc hudng miéng
6ng nghiém vao phia minh hodc ngudi khac.

10/ Khi 1am céc phan tng khic hodc thay ddi budc tién hanh theo quy trinh phai
duge s ddng ¥ cua gido vién huéng din. Khéng str dung céc hoa chit, thubc thy, may
mdc khong phyc vu cho ndi dung thi nghiém.

11/ Khi thuc tip xong phai rira céc dung cu sach s&, sip xép gon gang hoé chét,
thudc thi, dung cu lam viéc.

12/ Truéc khi ra vé phai kidm tra: khoa may nudc, tit dén, tit dién.
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PAI CUONG

MOT SO QUI PINH VA KY THUAT CO BAN
TRONG THUC HANH HOA HUU CO

1. CAC QUI BPINH DOI VOI SINH VIEN TRONG VIEC CHUAN BI VA THUC
HIEN CAC BAI THU'C TAP HOA HU'U CO

1.1 Chuin bj bai thye tap

Doc k¥ bai thuc tip d& ndm dwoc muc dich cita thi nghiém, nguyén tic, co so Iy
thuyét va cac budc tién hanh.

Chuéan bi bai vao vé: viét nguyén tic, phuong trinh phan tmg, vé& so db, dung cu
thi nghiém, t6m tit cic dong tac tién hanh.

Tim doc dé hiéu va van dung céc k¥ thuit co ban can thiét trong thuc nghiém.
1.2 Tién hanh thyc nghiém

Lip dung cu theo cac quy tic va huéng din cua gido vién. S6 lwong ho4 chét va
thude thir phai ldy ding nhu d4 ghi trong bai hodc duoc didu chinh do gido vién qui
dinh. ‘

Khi tién hanh thi nghiém phai theo d&i cn than, quan sat céc hién twong xay ra,
ghi chép va tim cdch giai thich. Chu y didm béo an toan theo cac quy tic v& an toan lao
dong.

Thi nghi¢m xong, thao rira dung cu sach s&, sép xép lai gon gang.

1.3 Viét bio cdo

Pay 1a phén quan trong cua bét ky thi nghiém hod hoc nao, viéc ghi chép nhan xét
mot cach chi tiét trong qua trinh thi nghiém va bao cdo chinh x4c sau khi két thic thi
nghiém [a diéu co ban cia bai thuc tap.

Mau béo cdo bai thuc tap gdm cac phin sau dy:

- Nguyén tac, phuvong trinh phan ung.

- M6 ta thi nghiém-vé-dung-cu-cae-burdetiénm hanh (ghi chi tiét cac hién tuong
Xay ra).

- Két qua.

- Nhén xét, bién lun.

2. QUY TAC AN TOAN-LAO-DONG
Céc thi nghiém hoa hoc bao gi¢r cling doi hoi tién hanh thin trong nthim bao

dam an toan cho ngudi 1am thi nghiém ciing nhu moi nguoi xung quanh va phong thi
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nghiém. Chi cAn thiéu than trong, thiéu chinh x4c mét chut, c6 thé din t6i hong dung
cu, may moc va doi khi dan tm nhu'ng tai nan khoéng luong trude duoc.
2.1 Mt s6 quy dinh chung " ‘

- Khong dit dén cdn dang dbt & mép ban vi 6 thé roi xudng san nha, gy bung
chdy; tranh khong dé dén cén dang @bt d6 xudng ban va khong nghiéng ngudi hodc -
v6i tay qua khoang khong phia trén ngon ltra dén vi khi d6 lira c6 thé bat vao ngudi
lam thi nghiém.

- Cac hod chat, thudc thir d& chay, n6 khong dé gin Ita.

- Mé nit chai lo thudc thir dé 14y hoa chét, khi lam xong pha1 déay nut ngay.

- Khong ngi truc tiép trén miéng lo hod chét, vi nhitng hoa chét bdc hoi manh
nhu amoniac d& 1am ton thuwong niém mac mii.

2.2 Nhitng tai nan thwong gip va cach dé phong
2.2.1 Chay

Khi d& cac dung moi d& chay gin lira, d& roi vo dén cbn dang dbt, dung cu thi
nghiém lap khong khop v.v.. . déu c6 thé gay ra chay.

Khi xay ra chéy, sinh vién phdi nhanh chong t4t ngay dén dun, kéo cAu dao dién
nhim ngit ngudn cung cép nhiét luong, cit nhitng chai dung méi d& chay dé gan.

Trong phén 16n cac trudong hop chay, khong dugc ding nude d8 tat ltra vi nudce
c6 thé 1am cho lira lan tran néu ta d6 nudce vao chét long néng soi (ether, benzen,...).
Dung nudc dic bi€t nguy hidm & trudng hop phan tmg c6 natri kim loai vi s& gay nd.

Pé nhanh chong dap t4t Itra, ta ding binh chua chay va dung cat co san trong
phong thi nghiém.

Trudng hop quén 4o bi béc chay thi khong nén chay (khong khi chuyén dong
thdi cho ltra manh thém) ma nén 1ay 40 choang hodc manh vai nhing udt trum 1én
ngudi, dé dap tht ltra & quén 4o.
2.2.2Nb |

Cén phai biét nhiimg nguyén nhan gy nd d& tranh duoc tai nan do. N& c6 thé
xay ra do:

- Lép dung cu khong ding ¢éch (bit kin Bink [Hihg) kha cAt).

- Dun qua nong hdn hop phéan tmg hay ché 196 Khi cAt khién phan (mg qua
manh, chat bi phan hod hay chit|1oAg aot htensoitem

- Cht & ap suét thip béng cac dung cu thuy tinh khong da bén co hoc (vi du thuy
tinh khong t6t, hodc c6 vét ran...). |

- C4c manh Na kim loai roi vao nude.

- Cét ether dé lau, c6 chtra peroxyd.



Dé tranh cac tai nan c6 thé xay ra, ta phai loai bd c4c nguyén nhan néu trén, voi
cac chi y lam viéc nhu sau:

- Lap dung cu dung céch, sao cho khong bit kin hoan toan h¢ thdng khi dun nong,
cAt v.v...Gap phan ting d& nd, phan hoa manh nén lam trong t& hét.

- Khi cit p hyc giam phai thin trong, phai bao vé bing kinh an toan va che du,
m3t bing tAm mica bao vé phong chit long s6i trong binh va méanh thuy tinh ban vao.

- Khi ¢t ether hodc cac chit 16ng d& béc chdy phai rt than trong, cét trong tu
hét va trong phong tuyét dbi khéng duoc co lira.

2.2.3 Béng

Khi lam thi nghiém, néu khong cin thin c6 thé bi béng do cac nguyén nhén:

- Do cAm phai vat dang dun, c6 d9 nong cao.

- Do hit pipét cac dung dich acid, kiém.

- Do céc hoi s6i ctia chét long bin vao da.

- Do dé xay ra chdy, ngon lita bén vao tay hoic qun 4o.

2.3 Ti thude so ciru gom ¢6

- Bing, bong thim nudc, gac, bing dinh.

- Dung dich iod 3% trong cbn.

- Dung dich acid acetic 1% d¢ stic miéng khi bj bong kiém.

- Dung dich acid boric 2% dé rira mét.

- Acid citric chita bong kiém dudng tiéu hoa.

- Natri bicarbonat goi thanh ting g6i sin dt dé pha thanh dung dich 0,5 — 1%.

- Dung dich bdo hoa KMnO,.

- Dung dich CuSO, 1% chita bong phosphor.

- Thudc chita bong: tron hai thé tich bang nhau ddu thao mdc tinh khiét va nuéc
voi, lac cho t¢i khi hinh thinh mdt nhii twong bén vitng, khi chita bong thim nhii
twong vao bong, dit 1én chd bi bong va bing lai nhe nhang.

- Vaselin, glycerin, alcol ethylic 70°.

- Chén rira mit.

2.4 Phwong phap so ciru

Khi bi vét rachvi thuy tinh: tim ¢échyJay manh thuy tinh ra khoi vét thuong, bdi
dung dich iod sat tring r0i bang lai.

Khi bj bong lua (1he):''¢o' thaBoi plyderiti hodc bong tham cbn. Néu bi bong
niing hon, phai ding thudc chira bong ( hén hop diu - nude voi ndi trén).

Khi bi bong vi acid: phai lap tic rira vét thuong bing mot lugng nuéc 16n 16i
bang dung dich natri bicarbonat 3%, sau cling bdi thubc m& chita bong hay vaselin.
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Khi bj acid dinh vao mit; dAu tién rira mét bang nudc sach lién tuc, rdi rira bing
dung dich natri bicarbonat lodng 0,5%, sau cung rira bing nudc sach.

Khi bi kidm dinh vao mét: trude hét phai rira bang nudc, sau bing acid boric
2%, cubi cling rd vao mét 1 giot dAu thiu diu.

Khi bi kiém dinh vao da: 13p tirc rira chd d6 bing nudc, sau bing dung dich acid
acetic 1% va boi thudc chita bdng noi trén.

Khi bi brom rdy 1én da: rira chd dau bing mét loai dung mdi nhu alcol, toluen,
étxdng v.v..., boi chd dau bang glycerin ho#c thubc chita bong.
3. DUNG CU
3.1. Céc dung cu thuy tinh théng thwong trong thuwc nghiém hoa hitu co

HAu hét cac phan tmg hitu co thye hién trong phong thi nghiém voi céc bd dung
cu thuy tinh duoc lp tix cac bo phan c6 sén. Tot nhét 13 ding cac dung cy thuy tinh,
nit mai, va cac cd ndi véi 2 loai duong kinh théng thudng la 14,5 mm va 29 mm.

Hinh vé& dudi day gioi thiéu mot sé dung cu thuy tinh théng thudng trong thuc

nghiém Hoa Hiru co

Ong sirng bo va mjt so logi co noi Phéu thuy tinh
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Mt s6 bd dung cu tong hop hitu co thong thuong

Hinh 1. C4c dung cu thuy tinh théng thwong trong thwe nghiém ho4 hitu co

3.2 Ubn 6ng, chon nit, khoan nut

Hién nay, trong cac phong thi nghiém ho4 hitu co duge trang bi t6t thi cac bd
phén dung cu thuy tinh, cac ¢d ndi déu la thuy tinh mai, khong phai dung dén nit cao
su, nat le va cac 6ng thuy tinh. Tuy nhitn, trong trueomg hop khong di dung cu thuy
tinh mai ngudi lam thi nghiém ¢in phai biél each udn éng thuy tinh, chon nut, khoan
ndt cao su va nut lie dé c¢o thé lép duoc bo dung cu thi nghiém.,
3.2.1 Uén 6ng thuy tinh

Chon déng thuy tinh ¢6 duong Kinh thich hop. Cua lay mot doan di ding. Ho
hai ddu ng trén ngon Iira dén han dé 1am mét canh sic. Diéu chinh cho ngon lira han

tai dai ra, hai tay nang hai ddu doan 6ng, 6m vong lay dén, ho mét doan ngan 6ng trén
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phan d4u ngon lira, quay tron thén 6 bng den khi thdy ngon Itra vang ra. Tiép tuc vira ho
vira quay mot thoi gian ngén nita, rdi nhic doan éng ra ngoai ngon lra va ubn tir tir
theo y mubn. Khi mudn ubn goc 90°, c6 thé dit vao mot vat lam khuén (chi y: vat lam
khuén khong qué lanh dé 1am v& bng dang nong va c6 goc 90° lwon tron, khong gay
khuc).

3.2.2 Chon niit va khoan nut

- Niit cao su: Chon nut cao su vira véi miéng binh hodc ong dinh lip ndi. Usm
bng thuy tinh vao mit nit. Chon dng khoan c6 kich thudc nhé hon bng thuy tinh mot
chat va éng khoan phai that séc. Boi tron miéng dng khoan véi mét it glycerin hodc
alcol. Giit nut bing ngoén tay cai va ngén tro cua ban tay trai. Long ban tay dua vao
than nut, khong hitng mét nit c6 dudng ra cua bng khoan. Cim khoan tay phai, khoan
théng theo tryc théng dimg cua nit, khong khoan nghiéng theo thanh vat ctia mat ngoai
nat. Quay dng khoan tir tir theo mét chidu nhit dinh cing chiéu kim ddng hd. Néu 16
khoan dugc hoti hep, ¢6 thé ding diia tron diia rong déura.

- Nuit lie: dwoc chon sao cho 4n vao miéng binh 1/3 b& cao nut va 1a loai nut tot
khong c6 khe nirt hay co 16 hdng. Trudc khi khoan phai ép nho lai bing dung cy ép
nGt. Tién hanh khoan nit nhu d4 m6 ta & trén, chd y khoan dé tao hang 18 hop thanh
mét dudmg vudng goc voi tho nit.

- Téi nat: Tién hanh thi nghiém véi chét an mon nhu acid, clo, brom nén ché
hoa nat nhu sau: nut lie dun 15-20 phut trong mot dung dich néng & 50°C gom gelatin
glycerin, nuge véi ty 1€ 3:5:100 va lam thdm nat bing hdn hop nong chay 25 phan
vaselin va 75 phan parafin. Lam thdm ntt cao su trong parafin néng 100 OC trong 1
phit.

- Lip dng thuy tinh vio niit: boi tron 15 khoan trén nut bang mot it bt talc
(cho bot vao 15 khoan, bit kin va lic déu) hodc bing 1 giot glycerin hay nudc. Gift nut
bing ngon cai va ngdn tro cua ban tay trai. Long ban tay dwa vao thén nit, kh6ng hung
mat niit ¢o ducmg ra cua ong thuy tinh. Tay phai cAm bng thuy tinh, dat vao miéng 16
khoan, ngoén cal va ngoén tro dat G-mot doan agin rén, thanh ong, cach xa miéng 16
khoan khoang lcih va dy din vaa theo/dudng x04y; irda.

3.3 Lip va thao dung cu

‘ Khi chuén bi bo: dung cu d&Tam"thi nighiem phaicheredc binh dun, binh hing
c6 dung tich I6n hO’I’l hoa chat can dung (it nhit bang 4/3 thé tich hoa chét).

Cac bd dung cu dugc giit bang cac kep va cang cua lap vao gia sat. Cho y khong bao

gi¢r dugc dung cap sit truc tiép vin kep vao cb binh, vi khi dun néng, thuy tinh nd ra, dé v&
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¢ binh. Phai 16t hai miéng cao su giita ¢b binh va cap sét, khéng vin cip sat kep chit cimg
¢ binh. , ‘

Khi ding cac dung cu thuy tinh mai, truée khi ldp cac bd phén véi nhau, phai
b6i tron bing vaselin.

Khi thdo cac by phan mai, néu khong dugc thi ¢ thé ho nong nhe, s€ thao
duoc. ‘

Thdo, ldp dng cao su din nudc vao sinh han, hoic dng cao su chin khéng, nén
béi glycerin hodc nude vao chd thuy tinh cn 1ap d& 1am tron, khi d6 thao téc théo lap
s& dé dang.

| Trudng hop dung nut cao su hodc nit lie dé ndi dung éu thi cac nit phai kin va
an chit véi long ¢b binh. Néu hoa chét dung trong thi nghiém 1a chat d& bay hoi thi cac
chd ndi gitta cac b phan ‘cén duoc trang collodion ho#c parafin.

Toan b dung cu sau khi ldp xong van phai théng voi khi troi bén ngodi. Bé
dung cu khong phai la h¢ kin hodn toan, tranh 4p suét trong binh tdng lén do tac dung
cta nhiét d6 ting hay thé tich khi trong binh tang, gy nd v&. Néu mudn ngin hoac
loai trir hoi 4m tir khong khi tran vao hé dung cu, thi cdn lép dat va)t (‘Sng dung CaCl,
khan vao miéng éng théng véi khéng khi bén ngoai. Trong trudng hop niy cén thudng
xuyén kiém tra éng CaC12 Khi thay CaClz nhao ra thi pha1 thay ngay bng khac tranh

} gay tic dudng 0 ong thong v01 ap sut ben ngoa1 )

3.4 Rira dung cu thuy tmh

| Tét ca do thuy tinh cén phal ria sach cén than ngay sau khi dung va say khoé
trude khi dung lam céc thi nghiém khac.

Phuorng phap don gidn nhét dé rira sach dé thuy tinh 1a ding chéi rira va dung
dich nuéc ty rira, co cho hét vét ban, trang ky bing nuéc sach va cudi cung bing
nuéc cdt. Can chi y dén tinh chét ciia chat cn rira sach dé ¢6 cach lam thich hop. Vi
du: cin trong binh duge biét 1a c6 tinh chit bazo ding acid clohydric hodc acid
sulfuric lodng c¢6 thé hoa tan hoan toan nod; tuong tu, dung dich NaOH lodng c6 thé

“duge ding dé rira cdc cin acid. Néu biét cin hoa tan trong mot dung mdi hitu co khong
dat tién thi dang dung moidé dé tranggia can:

Tac nhan tay sach sir dung rong;raimmhat 12 “hén hop sulfocromic”. D6 la hén
hop cta anhydrid croimic{(CiOq)-va-acid-sulfurie dac hdn hop nay c6 tinh chét oxy hoa
manh va tinh chéat dung 161, €6 thé &u'¢hé “won hop sulfocromic™ nhu sau: hoa tan
5g KyCry,O7 trong Sml nuéce cit trong mdt cbe nho 250ml; thém tir tr va khuéy 100ml
acid sufuric dic, nhiét d9 s& lén t61 70-80°C. Dé ngudi t&i nhiét d6 phong rdi db vao
mot lo c6 nut thuy tinh mai, khé. Khi dung hdn hop trén dé tiy sach dung cu thuy tinh,
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trude hét cin trang dung cu véi nude & loai b6t cac chit hitu co va'cdc tac nhan khur,
sau d6 thim w6t bé mit dung cu cin rita bing hén hop sulfocromic, Pé yén mot thoi
gian ngén, thinh thoang 14c d8 lang déu hdn hop rira khip bé mit dung cu cAn tdy sach. |
Sau d6 stic k§ dung cu dudi voi nuée va trang bing nudc cit. Thudng sau khi rira
dung cy xong, nén 4 rao nudc, rdi trang voi mot it alcol hodc aceton trude khi cho
vao ti sy.

Sy kh6 dung cu thuy tinh bang cach dit trong ti sy, duy tri nhiét do 100-
120°C trong 1 gio.

4. MOT SO KY THUAT CO BAN THUONG DUNG TRONG THU'C NGHIEM
HOA HUU CO |
4.1 Dun nong

Pun ndéng 1a mot trong nhitng k¥ thuat thuong ding hang ngay trong thuc
nghiém hoa hitu co. Dun nong dé thyc hién mot phan Umg hay tién hanh cic giai doan
cét, thing hoa v.v... Trong qué trinh tién hanh phéan tmg, dun nong @ 1am ting toc do
phan g, nhung chi cho phép dun néng t6i nhiét d6 thich hop, tranh gy phén huy
hop chét trong binh hogc lam tang tbc d6 phan 1’mg‘ phu.

~ Khong bao gi® dun noéng véi ngon lira truc tiép @& tranh v& binh, khéng dun tap

trung vao mét diém tranh sy phén huy hoa chit tai diém d6. |

Mudn dun néng t6i nhiét 46 < 100°C thi tién hanh dun cach thuy (hodc cach hoi).
Dung cu don gian nhét 13 cbe c6 mo, bat si, bat inox dit trén gid thich hop. Pb nude vao
bét dun, rdi dun nong, cach ludi amidng. Cach lam nay dung cho chit long it bay hoi. Hién
nay, c6 nhiéu loai ndi c4ch dién rt tién loi va an toan m3i ndi dun c6 2 hodc nhiéu chd dun.

Muén dun nong t6i nhiét d8 trén 100°C, thudng tién hanh dun cach diu, dun
cach c4t hay dun céch luoi amidng. Khi dun cach diu, thuong ding parafin va nhiét do
dat 161 gin 220°C. Hién nay, ddu silicon (polyme organosilicon oxyd (-RySi-O)u) 12
chét Jong tdt nhét trong dun cich dAu vi c6 thé dat i _2500C ma khong hao hut va bién
mau. '

Pun cach cat cling dat duge nhigt do cao, phung do cat d3n nhiét kém, kho didu
chinh nhiét d6 nén hién nay it dung trong phong thi nghigm.

Trong trudong hop hén lhop.phining.co chira nude, ngudi ta thuomg dun cach
luéi amidng. | 8¢

Ngoai ra, ¢O thé dat dugc nhiét dd dun nong cao l(‘300°C) bang dun cach hgp
kim d& chay, vi du hop kim c6 thanh phin va ty 1& Bi:Pb:Sn:Cu = 4:2:1:1; chay ¢

71°C. Céach dun nay c6 uvu diém 1a khong bdc khoi va bt Itra; tuy nhién, cdc hop kim
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ndy 1a chit rin & nhiét d6 thuong, phai nhé théo binh va nhiét ké trudce khi dé hop kim
hod ran. C4c hop kim nay con qué dét, kho st dung rong réi.

Hién nay, d& dun néng, con cé cac loai bép dun dién c6 4o (lam bing vai dan
bing soi thuy tinh c6 chira ddy dién tré Niken - Crom), didu chinh nhiét d& dang va
chinh x4c, hinh dang va kich thuéc phu hop véi céc loai hinh cdu tron ddy nén rit tién
loi trong viée dun nong cac binh phan tng.

4.2 Lam lanh

Nhiéu phan ting hitu co xy ra & nhiét d6 thip va nhidu qua trinh thi nghiém doi
hoi ngung hoi chit 16ng hiru co hodc két tinh san phdm do d6 phai biét cach lam lanh
trong qua trinh thyc nghiém:

- Muén lam lanh phan @ng, ta ding nuéc d4 vun bao quanh thanh binh, c6 thé
duy tri nhiét d6 0 - 5°C.

- P& c6 nhiét d§ dwéi 0°C, thudmg ding hdn hop nudce dé - natri clorid theo ty 18
3:1, ¢6 thé duy tri nhiét d6 -5°C t6i -18°C. C6 thé ha nhiét d6 thap homn nita, néu dung
calei clorid két tinh; vi du hdn hop nudc da vun - CaCl,.6H,0 (ty 1€ 4:5) tao ra nhiét
do -40 dén -50°C.

- Khi cin tién hanh phan tng & nhiét d6 rit thip thi ta dung carbon dioxyd rin
(con goi 1a tuyét carbonic); thuong duge ban ¢ dang cac cuc dung trong cac binh chira
cach nhiét dic biét. Khi stir dung tuyét carbonic phai di ging hodc boc tay bang vai day
tranh bi céng do qué lanh. C6 thé thu duoc cac cuc tuyét carbonic c6 kich thudc nho,
thich hop bang cach dap voi chay gb hoic polyethylen. Thém cin than timg cuc nhd
tuyét carbonic vao ethanol hodc aceton trong bat nhua dén khi khéi tuyét nay khéng
con bbe hoi méanh liét. Nhiét d6 dat dén trong ving tir -50°C dén -70°C tuy hi¢u qua
cach nhiét xung quanh bat lam lanh. Dé gitt hn hop lam lanh mot vai gior hay cach
dém, hdn hop nay phai dugc ché tao trong binh Dewar.

- Khi diing nito long, ¢6 thé dat duoc nhiét d6 < -100°C.

- Muén 1am lanh d& ngung hoi chét 1ong hitu co trong qua trinh phan tng, hodc
cét chiét... ta ding sinh han hdi luu, khi ngung hoi cac chét long ¢6 do soi trén 130°C
thi khéng nén ding|Ong sish-han chira nwrdc vi co thd xay ra nit v 6ng do bi lanh dot
ngot; truong hop nay nén dang sinh han khong khi'co thanh mong, vdi duong kinh
khong qua nhé. Chiéu daicta ong phu thugc nhiét do'sdi ctia chét long va tée do cét.
4.3 Khudy lic

- Khi tién hanh cac phan Gng gifta cac chit khong hoa tan vao nhau, hodc phan
ling tao thanh k&t taa, hodc muén thém cac hop phin tir phéu nho giot vao binh phan

ung thi can khuay trdn hodc lac dé ti€p xtic gifta cac chat phan tng.
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- Néu sb luong hoa chit sit dung khéng nhidu, thoi gian phan tng ngén va tién
hanh phan tmg trong binh hd thi co thé dung dia thuy tinh khudy tay hodc thinh
thoang l4c bo dung cu phén Ung.

- Néu luong hod chét cAn diing nhiéu, thoi gian phan Ung dai va tién hanh phén
(g trong binh c6 ddy kin nén dung may khiy co hoc, may khudy tir hogc may lic.

4.4 Két tinh

San phim thu dugc ngay sau phan Ung thuong chua tinh khiét va con lan
nguyén liéu ban dAu, tap chit do phan mg phy, dung moéi. Néu san phim Ja chit rén, ta
thuong phan riéng va tinh ché no bang phuong phép két tinh, bang cach hoa tan san
phém thé trong mét dung mdi (hozc hdn hop dung mdi) nong, dé lanh s& két tinh lai.
Lam nhu viy mot vai l4n, ta s& thu duoc hop chét rén tinh khiét.

Trong qua trinh két tinh lai, céc tap chit dugc loai di do tan dugc trong dung
mbi lanh hodc khong tan trong dung moi nong (trong truong hop nay, tap chét dugc
loai di bang cach loc hén hop nong).

Trudng hop co tap chét mau, thi ding mot lugng nhé than hoat thém vao hdn
hop chét va dung méi, sau d6 dun nong va loc néng, khi d6 than hoat s& hép phu tap
chét mau. '

Chon dung méi két tinh thich hop sao cho chét két tinh hoa tan & nong va khi dé
lanh c6 thé két tinh d& dang va nhiéu nhét.

D6 tan clia chit dugce biét trong tai li€u hodc tu xac dinh bang thuc nghiém. Co6
thé cin cit thanh phén cAu tao ciia chit hoa tan ma c6 hudng chon dung mdi. Vi du:
Cac hop chit phan cyc nhu acid carboxylic thudng duge két tinh tr nude. Khdi luong
phan tir ting thi do tan trong nudc giam. Cac dung moi khong phan cuc nhu benzen va
ether s& hoa tan céc chét hitu co khong hodc rét it dién ly.

Thyc nghiém xac dinh d6 tan cia mot chit nhu sau: trong mét loat bng nghiém,
cho vao mdi dng mot luong xéc dinh hoa chét (0,05 - 0,1g), thém vao mdi bng 1 —2ml
dung mbi (nudc, ethanol, benzen...), lic k¥, ghi do tan. Néu khong thiy tan, thi dun sdi
hdn hop trén ngon lira (trudng hop dung méi 1& nudc) hodc dun cach thuy (khi ding
dung ‘mdi 13 ethanol, benzen...) va ghi két qud do tany Pugg moi nao hoa tan chét &

néng va dé ngudi, k&t tinh lai d& dAng s€ dwoc chol lafdnng moi két tinh lai.

Poi khi, khéng tim duge duiig Mol febt-tinh-iai-khi-chi-ding mot dung moi thi
khi d6 c6 thé thay bang hdn hop.dung moi, Vidu: p- “dibromobenzen tan trong ethanol
néng va lanh va khong hoa tan trong nude néng va lanh. Vi nude va ethanol hoa tan
1An nhau voi moi ty 1€ nén co thé ding hdn hop ethanol - nudc dé hoa tan p-dibro-

mobenzen & ndng va két tiia khi dé lanh. Céach lam nhu sau: hoa tan chét trong ethanol
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néng, sau d6 thém timg lwong nhd nude néng dén khi hoi duc, lic ndy ta ¢ gidi han
d6 tan trong hdn hop dung mdi néng. Khi d6 thém 1-2 giot ethanol, hdn hop sé trong.
P& lanh s& xuét hién két tua.

Lam lanh tir tir va dé két tinh lai cham s& thu dugc san phim tinh khiét hon.
Tuy nhién, dé két tinh nhanh, thudmg khudy hdn hop lanh, hodc dung diia thuy tinh co
vao thanh cbc hodc cho vai tinh thé chét ¢6 sin vao hdn hop @8 “gieo mim” két tinh.

Cac dung mdi thuong ding dé két tinh lai 1a: nudc, ethanol, methanol,
cloroform, aceton, ether ethylic, benzen, dimethylformamid.

4.4.1 Cach két tinh lai

Cho chét vao binh cdu v&i lugng nhé dung méi, lip éng sinh han hdi luu, dun
161 s6i. Sau d6 ngimg dun va thém timg luong nhé dung méi qua dng sinh han rdi lai
dun t6i s6i cho dén khi tan hét, loc loai can khong tan. Néu chit két tinh qua nhanh
trén phéu thi loc néng va ding thira dung moi.

Lam ngudi tir tir va d& yén s& thu dugc két tinh dep. Néu gip trudmg hop két
tinh chim, c6 thé thém vai tinh thé c6 sin dé lam mdi két tinh hodc dung diia thuy tinh
co vao thanh céc. C6 thé dé binh két tinh vao ti lanh hay vao hdn hop 1am lanh dé ting
hiéu suét k&t tinh. Néu khi hoa tan chét trong dung méi thiy c6 1n tap chét nhya hodc
mau thi cin tinh ché bing than hoat tinh nhu d4 néu trén. Nén dung dung dich két tinh
trong cdc hay bét sw, khong ding binh ciu vi kho 14y san phim két tinh.

4.4.2 Cich ldy tinh thé

Loc hiit 14y tinh thé trén phéu loc Buchner, gidy loc cat vira khit long phéu, che
kin duoc tat ca cac 16 phéu, nhung khong chom 1én thanh phéu. Sau khi loc hét hdn
hop, tinh thé gin kho, dimg hit chén khong, lam 4m chét rin véi mét luong nho dung
moi lanh, d& yén 1 phut, rdi lai loc hut dén kho. Dé 1ay kiét hoat cht con tan phén nao
trong dich loc, ¢6 thé tién hanh bdc hoi dich loc, thu hdi hdn hep rén khong tinh khiét,
phai két tinh lai vai lan.

4.4.3 Siy kho tinh thé

Sau khi d loc rira lay tinh thé ra khoi phéu, thdm kho tinh thé bang 16p gidy loc
kho nhidu 1an. Cin phéi day tinh (hébhisgwanh gidy loc dé trdnh bui bin roi vao.

Tuy theo nhiét d6 néng chay et tinlh thé va kba nang bay hoi ctia dung mdi
dung dé két tinh va-dung méirira-ma-ta-céthé-4p-dung nhitng phuong phép sy kho
khac nhau:

- Céc chit co dd chay cao: c6 thé dem sdy trong t sdy.

- Céc chit ¢6 d6 chay trung binh va dé bi phan huy_o_n.h.l.e.t_.dﬂ..cao,_m_th&dﬁ

sdy trong ti sy chan khong. iRﬁN&D Hy A ?%ﬁp %’N \
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- Céic chit ¢6 do chay thp, tt nhat 1a dt trén mt kinh dong hd, roi dat trong
binh hiit 4m c6 chira céc chat hip thu dung mdi thich hop. Vi du: hoi nude duge hép
thu bang calci clorid khan, acid sulfuric dic, anhydrid phosphoric hodc silicagel;
methanol va ethanol dwoc hdp thu bing calci clorid va silicagel; cac hoi ether,
cloroform, carbon tetraclorid, benzen, toluen, ether diu hoa va cac dung moi tuong tu
duoc hip thy bing cac manh parafin moi cét ciing mot dfa chira chét hit &m. Néu hop
chit bi &m véi acid acetic bang (vi dy: k&t tinh lai mot vai din chat 2, 4-dinitrophenyl-
hydrazon...) hodc chét bi hit Am véi acid clohydric dic (vi du khi két tinh lai cdc amin
hydroclorid...) thi nén dung silicagel hodc acid sulfuric déc va NaOH vién dung trong
binh dung riéng nhu vy s€ hip thu dwoc hoi nudc va céc hoi acid.

S&y kho trong binh hut a Am s& nhanh hon néu c6 chan khéng. Chi y ring chén
khong can duge tao ra tir tir va khong qua 20mm Hg trir khi xung quanh binh hut Am
duoc boc bang mot 16ng ludi thép 15 nho dé tréanh tai nan néu bi v& binh.

Chu y khi dung H,SO, dédc lam chéat hut Am: vi H,SO, dic tuy hut nude tbt
nhung dé séng sanh, d& db rét vao hoa chit. Acid sulfuric bay hoi mét it & ap suét
1mm Hg, nén khong ding trong binh hut 4m chan khong. Acid sulfuric ding mdt thoi
gian ngin, cAn thir lai kha ning hut nuéce bing cach hoa tan 1,8 bari sulfat trong 100ml
H,S0, d4c dang dung, néu thiy tia ca bari sulfat thi phai thay acid mai.

Nhiéu truomg hop, nude hodc cic dung moi khac bi gilt chat vao chét két tinh
dén mirc khong thé loai di hoan toan trong binh hut 4m nhiét @6 phong. Khi do6 cén
pha1 sdy khd chét trong ti siy chan khong ¢ nhiét do cao hon. Hién nay c6 nhiéu loai
t0 sy chan khong, didu chinh duoc nhiét d6 chinh xac va tién 1¢i, co thé dung dé sdy
lugng chét hang trim gam. Néu luong chét két tinh nho va khong c6 to siy chan khong
t6t thi c6 thé ding b dung cu sy dudi ap luc giam (pistolet) minh hoa trong hinh 2.

Binh A chira dung méi lam néng, chon dung mdi tuy theo nhiét @6 doi ho1. Vi
du: Cloroform = = 61°C), benzen (0 = = 80°C), tricloroethylen = 86°C)..., dng B
dung chit cAn siy kho, binh C dung chét 1am khé (tuy theo loai dung mdi can 1am kho
ma chon chét 1am khé thich hop vi du-dung P,0s dé hat nudc; ding KOH dé loai hoi
acid, dung parafin dé loai dung moihiru co), binh € dugc 101 voi bom chan khong.

Cdch tién hanh: sau khi 1dp dung cy, cho bom chin khong chay, dun néng binh
A, hoi dung moéi bbc 1én bao quanh bug B Hamnong va say-chat bén trong bng B dung
mbi cin 1am kho bdc hoi duge gitt ¢ binh C, dung mdt 1am nong sau dé dugc ngung
b sinh han D va quay trd lai binh A. Qué t-inh nay dién ra lién tuc. CO thé tién hanh
shy kho 1-2 gidr cho dén khi hod chét dat khéi luong khong ddi.
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Hinh 2. B dung cu siy dwéi ap lwe giam
“Drying - pistol”

A. Binh chira dung mo6i lam néng
B. Ong dung chét can siy kho

C. Binh dyng chit lam kho

D. Binh chira chat lam khd

Trong nhidu trudng hop cin tich mdt chét hitu co (1ong, rén) ra khéi dung dich
nudce clia nd. Ngoai phuong phap cét ta thuong dung cach chiét. Qué trinh chiét dwoc
thuc hién bing cach lic hdn hop véi mét dung mdi khong tron 1An. Néu chon duogc
dung moi thich hop thi da sé chit hitu co s& chuyén tir nuéc vao dung mdi hitu co
khong tron 14n voi nudc.

4.5.1 Dung mbi diing dé chiét

Dung mbi ding @& chiét dugc coi la t6t, néu co céc tinh chat sau day:

- It tan hoic khong tan trong nuéc.

- Hoa tan dé& dang chit hitu co cin chiét.

- D2 bay hoi, d& tach khoi san phdm vira chiét ra dugc.

- -Khong phén g v6i nude va chit can thiét.

Dung méi thuong ding nhét dé chiét 1a ether ethylic vi dép tmg dugc cac tinh
chét néu trén, tuy nhién ether c¢6 nhuoc diém 14 d& gay chay, nd nén phai rat than trong
khi st dung. Ngoai ra, ta con hay dung cédc dung moéi khac nhu ete dau hoa, hén hop
pentan - hexan, dicloromethan, cloroform, tetraclorocarbon, ethanol, 1-butanol, benzen

Trong qué trinh chiét, chét tan s& phan bd trong nude va dung moi. Lugng cht
tan trong mdi dung-méi-phu-thude-dé-tan-cha-né-trong timg dung mdi va thé tich clia
dung moi. G mdi nhiét do, ty 16 nong-doVchat tan ttong hai 16p dung moi khong tron
1&n nhau A va B 1a mot hing <6 K, con'gorla hing 6 phan bé.

Ta co: C K

CH
Catla néng do chat tan tinh theo gam trong Iml dung moi hitu co.

Cp: lanong do chat tan tinh theo gam trong Iml mrdc.
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Vi du néu K = 4, nghia 13 hoat chit nao d6 tan trong dung moi A nhidu gip 4
lan dung mdi B. Sau.déy l1a mot vi du v& céach tinh lugng chét duge chiét ra: c6 20g
hoat chit hoa tan trong 100ml nuée néu dimg 35ml ether ethylic dé chiét thi duge bao
nhiéu. gam hoat chét (biét K = 4).

- Néu ding m6t 1an ca 35ml ether thi sé chiét duoc:

X35

m =4 >X=17g
_ Néu chiét 1am hai Iin (1An 1 ding 20ml ether, lan hai ding 15ml ether thi ta tinh
nhu sau: | ‘
Lan 1: ___)g_z_o_—:4_,)(=g’9g
(20— X)/100 |

Hoat chit con lai trong dung dich nudc sau 1an chiét 112 20,0 - 8,9=11,1g. Do d6 1in
2 s& chiét dugc: X/15 _4sX=42g
(11,1~ X)/100

Ca hai 14n chiét nhu trén ta thu duge: 8,9 + 4,2 = 13,1g. Nhu viy, cung mot
luong dung moi, néu chia nhé lugng dung mdi & chiét nhidu 1An, ta s& chiét dugc
lwong hoat chét nhiéu hon so véi khi chiét mot 14n voi toan luong dung mdi.
4.5.2 Ky thuit chiét

Chon binh gan ¢6 dung tich thich hop (it nhét 1a bing 4/3 thé tich hén hop). Nt
va khoa binh gan cin dugc bdi mét luot vaselin mong cho tron va kin, khod thuy tinh
phai dugce bude chit vao binh gan. D4 hdn hop dung dich va dung moi chiét vao binh
gan. Ngon céi va ngén giita ban tay phai git cd binh, ngdn tré phai dat gitt nut binh, ba
ngén tay trdi gitt khod binh (hinh 3, trang 20). Hn hgp dugc l4c nhe nhang béang cich

quay nguoc binh xubng va quay 1én nhiéu lan.

_.Nude

"7 Ethyl bromid,
| Ether ethylic

Hinh 3. M ta cach sit dung binh gan
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Trong qua trinh chiét, hdn hop c6 thé bi nong 1én, lam ting béc hoi cc dung
mbi c6 dd sbi, thip ddc biét Ia ether lam ting ap suét trong binh. Lic d6, can quay
ngugc binh gan va khéo 1éo, nhe nhang md& khod thuy tinh cho khi thoat ra. Sau do
d6ng khoa lai va quay binh 1én, d& yén t6i khi hai 16p phén riéng rd rang. M& nit dé
chit 16ng c6 thé chay xudng, rdi md khod 14y timg 16p chét long.

D61 khi hai 16p dung dich khong phén riéng rd rét ma lai tao thanh mot dang
nhil dich. C6 thé pha dang nhii dich d6 bing cich cho thém natri clorid 1a chét dién
giai manh s& pha dugc cac tiéu phan keo. Mit khac, mudi thém vao, hoa tan trong 16p
nudc s& diy chit hitu co chuyén sang 16p dung méi. C6 thé pha dang nhii dich bang
cach thém vai giot acid hodc base lodng hodc vai giot ethanol. D6i khi con thdy & bé
mit phan cach mot chét rén, c6 bot, thanh phin khéng rd. Khi d6 can loc hén hop qua
bong hut. Can chu y khi téch riéng 16p dung dich 1a x4c dinh chét 16ng nao 1a 16p dung
dich hitu co. Dung mdi ¢6 ty trong thip (d<1) nhu ether ndm & trén; dung méi c6 ty
trong 16n hon nudce (d>1), nhue CCly, s&€ nim & dudi 16p nude. Ciing cé khi hoat chét
tan vao dung moi lam thay ddi khdi luong riéng cia 16p nay, khién 16p hitu co ma ta
cho 13 16p trén lai chim xuéng day binh & 16p dudi. Mot khi c6 nghi ngd, 1y 1-2ml coa
16p dung dich ma ta cho 1 1&p nudce va thém vao giot nude va lac. Néu dung dich hoa
tan ddng nhét thi d6 1a 16p nude, néu khong thi do 1a 16p hitu co.

Khi cin chiét tach cac thanh phan trong hén hop c6 chira chét hitu co trung tinh
cling vdi cac hop chat base hojc acid thi ta ding acid v6 co lodng hodc kiém loang dé
chuyén cac base va acid hiru co thanh mudi tan trong nude. Sau d6 dung dung moi hitu
co chiét chit hitu co trung tinh ra, trung hoa 16p nudc dé giai phong cac base hoic acid
hitu co trd lai dang ban ddu rdi chiét tiép.

4.6 Lam khan chit léng

Trong thuc nghiém hod hitu co, ta thudng phai dung cdc nguyén liéu phan tmg
1a cac chit hitu co 1ong hoic dung moi phan ting (alcol, ether..) khan nude.

Néu san phim ciia phan tmg 1 chét léng, thuong sau khi tich san phdm thd
khoi hdn hop phan tmg, ta phai lam khan hdn hop d6 r6i méi cit phan doan dé thu
duoc chét long hitu co-tinh khiét,

4.6.1 Céc chit lam khan thwong ding délam khan chit long

- Muén lam.khan cac chit long hay hitu co, ngum ta thu0'r1g dung céc tac nhan
hat nude vo co. Gac tae mian nay phaithoa man mét sb yéu cu:

+Khdng c6 tac dung hoa hoc véi cc chat hitu co can lam khan.

+ Khoéng co tac dung xtc tac, thic diy qua trinh oxy hoa, tring hop hay ngung
tu gitta cic phan tir ctia chit hitu co can lam khan.
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+ Khéng tan trong chét 1ong hiru co, c6 tac dung hit nuée 1o rét

+ D@ kiém va ré tién.

Bang 1. Nhu’ng chét 1am khan thwong ding va pham vi ing dung cia chung

. Dimg lam khan | Khong ding lam khan
Chit lam khan i
cdc hgp chat cdc hop chit
1 2 3

CaCl, khan: Sir dung rdng rdi,
kha ning 1am khan cao, gid thanh
ré. Tac dung cham

halogen, ether

Hydrocarbon, din chat

Alcol, phenol, amin, amid,
aminoacid, ceton, aldehyd,
ester

MgSO,: Trung tinh, tc dung
nhanh. St dung dugc cho da sb
chit

dung dugc

Nh}I CaCl, va véi céc
chat ma CaCl, khong

Na,SO,; khan: Trung tinh, kha

Benzen, toluen

ning hat nudc cao. Tac dung -nt-
chim va khong hoan toan. Su
dung duoc cho da sb chét
Nitril, ceton, este,| Acid, phenol

K,CO; khan: Khé ning, hi€u qua
lam khan trung binh.

alcol, cic amin khong
Jam khan dwgc bing
NaOH va KOH

NaOH va KOH: A'p‘ dung han ché
vi phan tng v6i nhiéu chat hiru co

khi ¢6 mit nude va dung mdi nhu|-

khac

Amin, base hitu co

Acid, phenol, ester, amid

CHCl,
Ca0 Alcol thap Acid, ester
IP,Os : Tac dung nhanh, hiéu qua, Hydrocacbon,  ether, Alcol, acid, amin, este,

nhung gié thanh dat. Chi dung khi
dodi hoi rat khan, trude khi dung
nén 1am khan so b biang MgSOy
khan...

aryl halogenid va alkyl|ceton
halogenid, nitril

Na kim loai

Hydrocarbon,

MgSO, khan)

cther,|Dan chit halogen, alcol,

cyclan (nén lam khanlacid, este, aldehyd, ceton,
so bd bing CaCl,/mét sb amin

Bang 2. Céc chit lam khapdwge sit dung dé6i yoictung loai chét hiru co

Hop chit hitu co

CHatFm khan

Hydrocarbon, ether

CaCl, khan, MgSO, khan, Na,SO, khan, P205,Na

.,_A,Dan chét halogen CaClykhan, MgSOq khan, NaySOgkhan, POs |
Alcol

K,CO; khan, Na;SOy, MgSOq, CuSO, khan, CaO

Aldehyd, ceton, este

K,CO;3, Na,SO4, MgSO, (khan)
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Acid hitu co, phenol Na,SO4, MgSO, (khan)

{ Amin ‘NaOH va KOH rin, Ca0, K,CO,

Hop chét nitro _ CaCl,, Na,SO,

4.6.2 Tién hanh lam khan chét 16ng hiru co

Trude hét hiy thim do v6i mét luong nho, dé tranh hao hut chit hitu co do tc
dung hép thu cta chit v6 co 1am khan dung thira. Lic k¥, gan hay hut 16p chét long
mdi tach ra, quan sat chat lam khan d4 bdo hoa nudc (c6 thé & trang thai chdy rita ra),
néu théy toan bo luong chét 1am khan st dung déu da bdo hoa nudc thi chiing té luong
d6 chua qua thira, can thém chit lam khan. Dung tiép vai 1in véi lugng nho chét lam
khan t6i khi khong thay chay rita ra, tic 1a da qué thtra. Loc hay gan bo chét 1am khan.
Cit chit long hitu co d& dugc lam khan.

4.6.3 Cach lam khan ether ethylic

Cit nho 4g Na kim loai thanh soi va cho vao 100ml ether duoc dung trong chai
(hodic binh n6n) dung tich 250ml. Dé tiép xtic 24 giv, thinh thoang lc, s& thiy ¢6 bot khi
hydro béc 1én. D4 c ether 4n natri vao binh cAu dung tich 250ml, 181 1&p b6 cAt. Tién hanh
cat cach thuy, himg ether vao lo sach, kho, ngam trong bat st chira hon hop nudc - nude d4
dé 1am lanh. Cho vai soi natri kim loai vao lo ether méi ct duge. Chu y réng, nén cét ether
VAo trong ti hut, lam séi ether bing nudc néng 50-60°C. Trong qua trinh cét ether tuyét dbi
khong dé c6 ngon lira trong phong thi nghiém.

4.6.4 Cach lam khan alcol ethylic

Alcol ethylic hop voi nudc thanh mdt hdn hop déng phi & 78,15°C va chira
4,43% nude. Ta khong thé loai nudc bing cach cdt ma phai diing chét hiit nudc.

Tién hanh: cho 1kg alcol 95% vao binh cAu tron ddy dung tich 2 1it, thém voi
cuc (c¢6 thé ding CuSO, khan) sao cho v6i cuc khong nhé ra khoi mit alcol, lép Sng
sinh han hdi hwu, trén miéng c6 lip éng CaCl, khan (dé ngdn hoi nudc tir khdong khi
vao hdn hop). Pun cach thuy soi nhe 1 gio rdi dé tiép xiic 2-3 ngay, sau d6 dun soéi lai
1 gior va cét cach thuy. Hung dich cAt vao mét binh ciu c6 nut kin, thong voi khong
khi bén ngoai bing mot c“')ngv CaClykhan..Alcol-thu-dugc co d6 cdn khoang 99,5%. Ct
mot lit alcol 99,5% thém 7g natril kit /ol cabinho va 27,5g diethylphtalat. Lip éng
sinh han hdi luu trén miéng e6 tap dngCaCl,khan, dun s6i cach thuy nhe 1 gio réi cit
cach thuy, himg ale61 VA0 Binh cau ¢6 i kin nhung théng véi khong khi bén ngoai
bing mot bng CaCl, khan. Lam nhu Vaysda.séthu.dirgc alcol ethyhc 99,95% (thuc té
khong thu duoc alcol 100%).

4.7 Cit ‘
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CAt 1a m6t qua trinh, trong do cac chét long trong mot hon hop duge chuyén
thanh trang thai hoi bang cach dun noéng dén sbi va ngung tu tao thanh trong bng sinh
han dé thu duoc dich cAt.

Muc dich cua cic phuong phap cit 1a tach cac hon hop long thanh cac hop
phan c¢6 do sbi khac nhau. Cét con la cach dé tinh chc chéit long khoi cac tap chét
khong bay hoi. G nhiét do soi, 4p suét hoi ctia chét long dang soi béng ap suét bén
ngoai. Do do, d6i voi hop chit hitu co khong bi phan huy & nhiét do so6i, co thé tién
‘hanh cét don & &p suét thuong (760mm Hg). Dbi v6i cac chét bi phan huy & nhiét do
sOi & ap suét khi quyén, can 4p dung phwong phap cat & ap luc giam hay cit kéo hoi
nuée. Vi nhiét dd soi phu thude vao ap éuét nén khi ghi nhiét d¢ soi, luén phai ghi bén
canh 4p suat ma & do nhiét do sbi nay ghi dugc. Vidu: |

Dimethylformamid ¢c6 % =153°C (760mmHg) va t% = 76°C (39mmHg)

, Khi khong ghi &p suét bén canh thi dugc hidu ring d6 13 nh1et d6 soi & ap sudt
khi quyén.
4.7.1 Cit don & ap suét khl quyen
- 4.7.1.1 Ung dung: Phuong phép nay dugc ap dung dé: |

- Tach chat 16ng khoi cac chat ran va chit khong bay hoi hoa tan trong do.

... -Tach hdn hop cac chat 1ong ma d6 soi cua chung cach nhau hon 80°C. Vi du:
cht loal ether khoi dung dich phenol trong ether vi nhiét do s6i ctia ether 1a 34,5°C con
nhiét do s6i cua phenol la 183°C.

4.7.1.2 K§y thuit tién hanh: B dung cu cit don duorc mmh hoa & hinh 4.

Hinh 4. B) c¢it don & ap suit khi quyén
A. Binh chira hdn hop cét B. Sinh han
C. Ong simg bo D. Binh himg
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Mt s6 yéu ciu, chi y khi chudn bi dung cu va qua trinh tién hanh cAt nhu sau:

- Khi lép b6 dung cu phai chon binh Wurtz hodc binh ciu tron day, lép cd nbi
claisen co kich thuée thich hop.

- Rét chit 1ong vao binh cét voi sb lugng khong nhidu hon 2/3 thé tich binh.

- Lap nhiét ké vao binh sao cho bdu thuy ngan phai ngang hodc thip hon 0,5cm
s0 voi diém thAp nhit cta doan nhénh & ¢b binh. |

- Dung 6ng sinh han Liebig d& 1am lanh bing dong nude. Néu nhiét do soi clia
chét 16ng >150°C thi thay sinh han lam lanh bing nwéc bing dng sinh han khong khi.

- Trudc khi cit, thém vio binh ct vai vién d4 bot dé 1am cho hdn hop sbi déu.
Lic bt dau cit, néu quén cho d4 bot thi chi dugc thém d4 bot khi chét léng dugce lam
ngudi vi néu thém da bot vao lic dang s6i s& giy ra sy s6i manh liét, lam trao chét
16ng ra khoi binh va co thé gy chay.

- Dun néng binh cit bing luéi amiing, hodc thich hop hon 14 sir dung bat dun
cach diu. Cht ¥ ding mét nhiét ké thir hai dé kiém tra nhiét d6 bat dun, giap didu
chinh nguén nhiét sao cho chét long trong binh cht s6i déu va cham, dé thu duoc dich
ct v6i the do 1-2 giot trong 1 gidy.

- Luc dau s& thiy nhiét d6 ciia hoi bde 1én ting nhanh, sau d6 cham dén, cudi cung
gift gan nhu hing dinh. Khi d6 himg dich cit vao mot binh himg sach d& duoc can bi trude.

- Nén két thtic cit vao lic nhiét d6 s6i vuot qua 2-3°C so voi d6 sbi ctia phin chinh
dang himng.

- Sau d6 néu dich cét tiép tuc sang & nhiét d6 cao hon thi thu tiép phin nay dé c6 thé
xem xét sau ndy.

4.7.2 Cit phén doan
4.7.2.1Co s& ly thuyét

Phuong phap nay duogc sir dung dé tach mot hén hop céc chét 1ong c6 nhiét do
s6i gin nhau (chénh l&ch it hon 80°C) va hoa tan hoan toan vao nhau thanh céc hop
phén tinh khiét. Véi cac hdn hop long loai niy, viéc phan chia bing cit don khong
thanh cong.

Khi m6t hdn hop2-ehdtlong-A; va Bthude loai ndy s6i thi trong thanh phén hoi
bay ra khong chi cd mot chat ma co hoi ciiajehit A va chit B. Do d6 ap sudt hoi va
nhiét do sdi ctia hdn -hep-khong-ed-dink-ma-phu-thuée thanh phin cua hdn hop.

Néu tién hanh cAt dof ' thi phAn day fien etid dich cat s& chua nhidu hop phén dé
bay hoi. Lap lai qua trinh cit don nhiéu lan d& 1am giadu cAu tir d& bay hoi thi ¢6 thé
tach dugce cac hop phén. Tuy nhi€n lam nhu vy s& mét nhiéu thoi gian, hiéu qua thap.
C6 thé thuc hién qué trinh nay trong cét cat phan doan.
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Hinh 5. Gian dd “nhiét dd soi - thanh phin hdn hgp”
" - Cot phan doan thuong ding trong phong thi nghiém 1a cdt Vigreux (Vigro).
C6t ¢6 nhidu nim 16m, chira khong khi d& 1am lanh, nhd né ma tao ra dugc qua trinh
ngung tu ting thanh phin va nh1eu 14n. |

- Trong ¢t phén doan nhleu qua trinh cAt xay ra ddng thoi: cAu tir c6 dd sbi cao
hon thuorng xuyén ngung tu va khi quay tr& lai binh hung thi tiép xtc voi hoi nong di
len su trao ddi nhiét xay ra, do d6 hoi duoc lam gidu cAu tir d& bay hoi; cir nhw vay
céc chu tir d€ bay hoi hon s& chuyén dich 1én dinh ¢t va di vao sinh han.

- Muén thu duge san phdm tbt thi tbc do cht phan doan phai chdm va ct
Vigreux cang cao cang tot. P& giam sy mét nhiét, thuong bao quanh cft bang cac vat
lidu cach nhiét (ding gidy nhom, diy amian). o '

- Loai hdn hop chit 1ong tron 1An hodn toan ma dudng cong “nhlet dd soi -
thanh ph” n” khéng c6 cuc dai cuc tidu (Hinh 5) thi c6 thé tién hanh cét phan doan dé
tach riéng timg hop phan tinh khiét.

Ngoai ra, con ¢ mot s6 hdn hop ¢o cuc dai hodc cuc tiéu trén cac duong biéu
di&n trén, nghia 1 hdén hop cb @0 s0i hang dinh goi 14 cac hon hgp déng ph1 th1 khong
phén chia dugc bing cét phan doan vi taag hoi tao thantvo nhitng dlem do cung thanh
phén nhu chét léng. _ ‘

N6i dung cu thé hon vé cac hon hop dangphivivcash phan rleng chung s& duoc

trinh bay & phén sau.
4.7.2. 2 K§ thuit tién hanh cht phén doan & Ap suit khi quyén
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Ap ké +
Binh bao hiém

May bom hit
chén khong

Hinh 6. B dung cu cit phan doan & ap suit khi quyén
A:Binhcdu  B: Cot Vigreux C: C6 ndi
D: Nhiétké  E: Sinh han F: Stng bd G: Binh himng

Cho hdn hop 16ng cin phan chia vao binh ciu (Thé tich chét long < 2/3 thé tich
binh), thém vao vai vién da bot. Pun néng binh ciu trén bat dun sao cho sbi déu, chim
va dich cét chdy sang binh himg voi tdc d6 1-2 giot/gidy. Néu s6i qué nhanh, hoi béc
vao sinh han ma khéng kip di t6i cin bing vdi dich ngung nguoc chiéu nd, va vi thé
khong tach riéng dugc hdn hop.

Luc bit diu cit, nhiét d6 ting cham dén mot gia tri héng dinh nao d6. Dich cét
thu duogc cho dén nhiét do nay 14 phin diu. Thay binh himg, thu 14y phén chinh dau
tién c6 nhiét d s6i gan hing dinh (hop phin trén cta hdn hop). Khi nhiét d6 hoi lai
téng 1én, thu lay phén trung gian. Sau d6 khi nhiét do hoi trér nén hing dinh, thi thu ldy
phén chinh thi hai (hop phén th hai ctia hdn hop).

Néu hén hop chira nhiéu hon 2 hop phin, thi qué trinh nay lip lai v6i s6 in
béing s6 hop phin trong hén hop. :
4.7.2.1 Hon hop dfmg phi va phwong phap phan riéng hén hop dfmg phi

Hbn hop ding phi: 12 han hop-gdm haihog nhidu chit hitu co hoa tan hoan
todn vao nhau ¢ thanh phéan nhit dinh-co'diém soi chung, hing dinh. Pa sb cac hdn
hop d6 ¢6 do s6i thép hen dd s6i mbi ca tit. Ciing ¢6 nhitng hdn hop dang phi c¢6 do
s0i cao hon d6 s6i moi hop phin, nhung rathicm.

Nhing hdn hep-dang-phi-co-d6-séi thap-horrdo soi clu tr déu co duong cong
“nhiét d6 soi - thanh phin” dang nhu hinh 7.
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Hinh 7. Gian dd “nhiét do sbi - thanh phin”

Trén dudng cong nay, ¢ diém M, 4p suit hoi cta hdn hop c6 thanh phan x4c
dinh X s& dat cyc dai, d6 la ltc ma nhiét dd s6i cua hdn hop dat cuc tidu, chit Iéng va
hoi ¢6-thanh phin giéng nhau, nghia la hdn hop va thanh phan xéac dinh d6 s& duoc

Gt ra dén hét & nhiét do xac dinh. H3n hop thu duoc 1a hdn hop ding phi. Néu ta cét
phan doan mét hdn hop ¢6 thanh phin A nhidu hon thi dAu tién ta thu dugc hdn hop
déng phi, sau d6 la chét A nguyén chat.

Bing 3. Mot s6 hén hgp ding phi thwdng gip

Hén hop Do séi ting | DY s6i hén hop | % Khoi legng

céutiv °C) | ding phi (C) tieng cdu tir

Chit A Chit B A B A B
Alcol ethylic Nude 78,3 | 100,0 78,15 97,57 | 4,43
Alcol ethylic Benzen 78,3 | 80,2 - 68,24 32,37 | 67,63
Alcol ethylic Cloroform | 78,3 | 61,2 59,4 - 70 | 93,0
'Alcol ethylic Ethyl acetat [~ 78,3 £ 7724 748 31,0 | 69,0
Alcol isopropylic Nuaoe 82.371100,0 80,4 87,4 12,6
Acid formic Nude 100:8 11 00,04 10753 226 | 774

Phuong phdp phin riéng hén hop ding phi
C6 thé néu 3 phuong phép sau day:
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- Thay dbi ap suét khi ct. Vi du: & 760mm Hg, hén hop ding phi alcol ethylic
— nude chtra 95,57% alcol; & 100mmHg chira 99,8% alcol; & 75mmHg thi khéng tao
thanh hon hop dang phi. Do d6, khi cit & 4p sudt thp, ta s& thu dugc alcol tinh khiét.

- Thém mét cAu tir thit ba dé tao mot hdn hop déng phi ba cdu tir ¢6 nhiét do soi
thap hon.

Vi du: thém benzen vao hén hop ding phi alcol ethylic nuéc. Pem cit phan
doan, trudc hét & nhiét d6 64,9°C thu duoc hén hop déng phi alcol — benzen — nudc,
cubi ciing & 78°C, thu duoc alcol tinh khiét.

- Téch riéng mot cu tir bing phrong phap hoé hoc hoic hdp thu chon loc hay lam
lanh.

Vi du: Tach benzen khéi hdn hop déng phi benzen - cyclohexan bang phan tmg
sulfon hoa.

4.7.3 Cit 4p luc giam
4.7.3.1 Phuong phap cit 4p luc gidm

M5t s6 chét hitu co bi phan huy & nhiét d6 s6i cta ching & ap sudt khi quyén.
M5t s6 chét khac co6 nhiét do soi qué cao, kho cét.

D6i voi nhitng chét d6, khi cét phén riéng phai cit & 4p suat giam (con goi la cAt
chan khong) vi khi d6 nhiét d6 sbi ciia hon hop long s& giam nhiéu Jam cho chat khong
bi phan huy va qud trinh c4t xay ra d& dang, nhanh chong.

- Khi biét nhiét do séi cia chit 16ng & ap sudt khi quyén, c6 thé tim tri sb gin
ding clia nhiét do s6i & 4p sudt giam bing cach st dung 2 qui tic thuc nghiém dinh
huoéng sau day:

+0 20mmHg, nhiét do soi cua da s chét giam di khoang 100-120°C. Vi du:
Ethy! acetoacetat ¢6 t’s = 180,8°C (¢ 760mmHg) va % = 81,1°C (& 20mmHg)v.v...

+ Khi dp suit bén ngoai giam di mot nra, thi nhiét d6 soi s& giam khoang 15°C.
Vi du m6t chat ¢6 t’s = 200°C (¢ 760mmHg) thi ép suit 380mmHg, t° = 185°C va &
190mmHg, t°s = 170°C. Hoic ¢6 thé tra céc todn dd trinh bay nhiét db séi ciia cac chit
& &p suét khac nhau.

- Muén tao AP SUAt tApdécAtemn KNOng, nigroi ta thudng dung voi hit chan
khéng biang dong nuoé'chay xiétqua ong hep (@ Tuc thuy tinh hodc t6t hon, dung bom
nén nude) khi d6 cé thé tas-ap suit 15-25mmHg. Bom dau tao 4p suat 1- 0,IlmmHg.
C6 thé tao ra ap sudt thap hen, vGi bom thuy:ngén.
4.7.3.2 Nhing didu chm-chiry ki cht 4p-tye giam

- Céc bd phén cua bo ct nhu binh ciu, sinh han, binh himg déu phai 1a loai
thuy tinh t6t, ¢6 ¢ mai, khéng co chd niit ran. Cac b phan nhu binh hang, binh bao
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hiém, ap ké duoc néi v6i nhau va nbi véi bom hit chén khong béng cao su chan khong
day. ' ‘

- Cén lap mot dng mao quan, diu trén ctia n6 thong véi khdng khi, dau dudi
cach day binh vai mm. Khi tao chin khéng, tir dau mao quéan trong chét long co di ra
bot khong khi nho li ti, nhu vy dam bao sbi déu, loai bd sy cham s6i hay qué s6i.

- Thudng dung simg bd Anschutz - Thiele (Hinh 8) hodc ding simg bo ¢6 3
hodc 4 nhanh 14p vé6i 3,4 binh himg (Hinh 9) cho phép thay dbi binh himg ma van gitt
chan khong trong dung cu va khong phai dimg cét.

- Giita hé dung cu va hé bom hiit phai ¢6 binh trung gian ngan chét bay hoi vao
bom lam hong bom hodc sy ¢b nude hut vao binh himg.

- Nhiét d6 bat dun cao hon khoang 20- 30°C so v&i nhiét do cét.

- Khi cét xong, phai b bat dun nong d& hé théng tré lai nhiét do phong, trudce
khi x4 chin khong.

_Khi tién hanh cét chan khéng nén deo kinh bo hiém.
4.7.2.3 Ky thuit tién hanh cat 4p lyc gidm

- Lép dung cu nhu hinh v& (Hinh 8 hodc hinh 9), chti y bdi tron tht ca cac cd
'n01 khoa thuy tinh bing vaselin hodc silicon.

_ Db hdn hop long vao binh cAt voi thé tich khong 16n hon 172 thé tich binh.

—> Apké+1
Binh bao hiém

l

May bom
hiit chén
khong

Hinh 8 Bocit-phinr-doan-é-4p suit gidam
dung sung bo Anschutz - Thiele
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Hinh 9. Bj cit phan doan & ap sufit gidzm dung sirng bo nhiéu nhinh

- Mé bom hat, déng khoa nit thong véi khéng khi & binh bao hiém, dé tao chan
khong trong dung cu. Tir mao quéan phai c6 bot khi di ra (néu dung may khudy hoat
dong). Theo ddi ap ké, néu thiy khong dat d6 chan khdng, ching t6 c6 chd nbi khéng
kin, phai kiém tra lai.

- Chi sau khi dat duge chan khong cin thiét méi bat diu dun nong binh ct bing
ndi dun cach diu. Trong qué trinh cAt ludn theo ddi nhiét d6 va ap suat. Piéu chinh
nguén nhiét sao cho téc d6 cét 1-2 giot/gidy.

- Thu 14y cac doan dich cét riéng biét vao cdc binh himg khac nhau da cén bi
trude, bing cach quay cic binh himg da lip vao simg bd nhiéu nhanh hodc st dung
simg bd Anschutz — Thiele dé thay cac binh himg ma khong phai ngimg cAt.

- Khi cAt xong, dAu tién bd ngudn nhiét, d& binh cAt ngudi di t6i nhiét do phong
rdi méi xa chan khong. Chii y mé khoa nhe nhang, tir tir d¢ thong dung cu voi khi
quyén. Néu m& qua manh, nhanh, khéng khi s& suc manh vao hé théng c6 thé lam v&
ap ké va dung cu. Néu xa khi vao hé théng con néng thi c6 thé mot s6 chét bi phan huy
dot ngdt va c6 thé gy nb.

- Cubi cliing méi tit may bom hat, néu tit may bom (hodc voi nudc) trude khi
xa chan khong, thi ¢d thédau treng-may bom (heic nudc tir voi hut) s& bi hut ra ngoai
va trao sang binh bao hi€m hoadc cot hép phu

Sau khi cit xong, xac dinh khdi lugng hoac thé tich cua cac doan dich cit dé co
thé tinh dugce ham luong titg hop phif!

4.7. 4 Cit kéo hoi nuée.

Cét kéo hoi nudc 1a mot phuong phap tach va tinh ché hop chat hitu co.

4.7.4.1Co sé Iy thuyét



- Ban chét ctia phuong phap cht kéo hoi nudce 12 1am bay hoi cac hop chét hitu
co c6 do sbi cao, khong tan hoic it tan trong nuéc béng cach suc hoi nude vao hén hop
clia céc hop chét d6 va nudc, két qua 13 chét hitu co va hoi nube s& ngung tu & sinh
han va chay xudng binh himg.

Céac chat hitu co khong tan trong nudce, c6 phan tr lugng 16n va ¢ ap suft hoi
tdi thiéu 12 5-10mmHg & gén 100°C, s& dé& dang bi c4t voi hoi nuée.

- Ta biét ring khl dun néng hdn hop hai chét khong tron 13n thi mdi chét s& c6
4p sudt hoi riéng doc 1ap v6i nhau va khi téng hai ap suét hoi bing ap suét khi quyén
thi hdn hop sé& s6i. Nhu vay, khi cht kéo hoi nu6e dbi voi chit hitu co khong tan trong
nuéc cht hoi xay ra & nhiét do thdp hon nhiét do sbi cla nude (nghia la cht & '
<100°C); do d6 trong nhiéu truomg hop, thip hon nhiéu so v&i nhiét d6 soi cla chit
hitu co. Pidu nay cho phép phan riéng cac hitu co s61 & nhi€t do <100°C, tranh dugc sy
phéin huy ctia mot sb chit & nhiét d6 soi cua ching. |

- Thanh phan hoi, va vi vy, thanh phan dich cht duoc xac dinh bing dinh ludt
Dalton: “dbi v&i hdn hop hai chét khong trén 13n thi khi cét, ty 1& mol cta cac hop
phén trong dich cit bing ty 1€ ap suit hoi ctia Pghl’mg trong hon hop sbi:

ny 4 '

ng, B
m, M,xn, MxP

Tu do, ta c6 twong quan khéiluong nhu sau: —* =
m; Myxn, MyxP,

(M, va Mg la khéi luong phan tir clia cac hop phén)

St dung phuong trinh ndy ta tinh dugc thanh phin dich cht thu dugc khi cat
anilin véi hoi nuée. Biét ring nhiét do s6i clia hdn hop anilin — nude & ap suét khi
quyén la 98,5 C; & nhiét d6 nay, ap suit hoi ctia anilin 14 43mmHg va ctia nuoc la

717mmHg. Vay, ta co thé tinh duoc:  Pue =_9_§ A3 _1
m 18 717 3

anilin

Vi vy, dich cét 12 hdn hop anilin - nuée véi ty 18 khéi luong 1a: 1/3.
4.7. 4.2 Ung dung ciia phuong phap cit kéo hoi nuée

- Phén riéng cac chét hitu cedong it tan troag pudemhict 9 soi < 100°C. C6 thé
néu vi du nhur viéc chung cht nhidw loai tinh diu céjgiftritrong Y - Dugc va doi sbng
nhu tinh diu bac ha, que, hdi, longnao; xa::

- Tach cac chit hitu co ra khoi cac chit nhua khong bay hai duge tao thanh nhu
san phdm phu trong phan ting hogc tach ra khoi hdn hop chia mudi tan.

- Cht kéo hoi nude con duge ding trong cac trudmg hop ma cic phuong phap
khéc c6 thé din dén kho khin (v du: chiét anilin bang ether tir hén hop phén tmg khir
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nitrobenzen bang thiéc v.v... din dén s tao nhii dich rit khé tach ra khoi hdn hop do
kiém va cac hop chit thiéc ¢6 mit trong hdn hop).
4.7.4. 3 Dung cu
Dé tién hanh cét kéo hoi nudc co thé sir dung bd dung cu theo so dd ¢ hinh 10.
B0 dung cu dé cét kéo hoi nudce trong hinh bao gém cac bd phén chinh nhu sau:
A: Binh tao hoi B: Binh cit | C: Sinh han Liebig
D: One strne bo E: Binh hing

nudc ra

Hinh 10. B6 dung cu cit kéo hoi nuéc
4.7. 4. 4 K§ thujt tién hanh |

- Lap bd dung cu theo so @5 nhu trén. Chd ¥ ring & binh cung cip hoi nudc
phai c6 dng an toan, cAm siu t6i gn st binh; éng din hoi vio binh cit phai din siu
t6i gn day binh.

- Tién hanh c4t nhu sau: Dun manh binh A dé sinh hoi, cho dén khi nudc s6i va
phat hoi; lic ndy méi dun nhe binh B. Tiép tuc dun sbi déu binh hoi va dun nhe binh
cit dé tranh ngung tu nudc. Dich cét sang thudng & dang nhii dich.

- Cho hoi di qua dén khi khong con luong dang k& chit khong tan trong nudce
duoc phat hién trong dich cit. Thuong 1a dén khi dich cit hoan toan trong.

- Dich cét thu dugc, thuong duge bdo hoa bing mubdi an dé ddy chét hitu co ra,
rbi gan riéng trong binh-ganhedic chiét, tiép vai cac dung mdi hiru co thich hop.

4. 8 Thang hoa
4.8.1Co sé Iy thuyit

Mot s6 chat ran‘bay Kot khi din' A6ng va' hoi ¢6 thé ngung tu lai thanh chét rén
ma khong di qua trang thai long. Qua trinh nay xay & nhiét 46 thip hon nhiét dé nong
chady. cua chit va duoc goi la sy thing hoa. Vi du: mot s chit co tinh thang hoa
thudng gép nhu: iod, naphtalen, acid benzoic, quinon v.v...Mot chat rin bi thing hoa
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khi ¢6 4p suét hoi du cao & nhiét d thip hon nhiét do néng chéy. Nhiét 49, & d6 ap
subt hoi trén bd mit chét rén bing 4p sut bén ngoai goi 12 nhiét do thing'hoa.

Hiéu suét thing hoa ting phidu ndu tién hanh thing hoa dudi ap ‘suét giam vi
khi d6 nhiét @6 thang hoa thap hon, qué trinh thing hoa thun lgi hon, gidm bot kha
nang phan huy chét do nhiét. Cac chét rin c& ap sut hoi thip & nhiét 40 néng chay clia
chung, chi ¢d thé bi thing hoa dudi ap suét thdp (107 3 §én 10° mmHg)

4. 8.2 Ung dung

Thing hoa dugc ding d8 tinh ché mot sé chit rin c6 tinh chét thang hoa va déc
biét trong trudng hop ma viéc tinh ché bang két tinh lai c6 kho khin do c6 mét tap chét
nhua hoc do d6 tan qué 16n hodc qué nhd ctia chét trong cac dung moi thong thuong.
C6 thé thing hoa sau khi da tinh ché so bd bing két tinh, diéu nay cho phép khong
phai 13p lai dong tac kbt tinh lai. Thing hoa nhidu, 14n c6 thé dat do tinh khiét cao horn
két tinh lai. Ngoai ra, phuong phép thang hoa ¢6 thé tinh ché dugc luong chét rét nho.
4. 8. 3 Ky thuit tién hanh
4. 8. 3. 1 Thing hoa hrong nhé chit & ap suét khi quyen dwoc thye hién nhuw sau

- Cho ho4 chét thd vao mdt chén s, ddy chén bing mot manh gidy loc tron c6

duc mdt 16 nho. Day mot phéu ¢6 dudng kinh nho hon chén sit lén gidy loc, & cubng
phéu co nut kin bing mdt nit gify cét tua (50 dd hinh 11. a).

- Pun néng chén bing ngon ltra nho trén cach 1u6i hodc cach cat. Dun nong nhe
nhang, hoi chét tinh khiét s& di qua céc 16 & gidy loc va ngung tu thanh cac tinh thé
bam vao thanh trong ctia phéu va céc tua gidy loc (dit gidy loc tron c6 duc 16, day

miéng chén sr d8& phong cac tinh thé d4 thing hoa khéi roi trd lai 1ong chén).

] f‘g’;:ﬁ‘j————} Méy
bom
hit
chéan
khéng

—» Ong 2.

_ 7 A—>Ongl -
(ilLa) e db) | (11.¢)
' | " Hinh 11. Mt s6 b dung cu thwong ding dé thing hoa
+C6 thé 15m lanh phéu b.%mg cach dat cac manh giéy loc tim nuwde lanh 1én mit
ngoai cua phéu. (Chﬁ"}'/: Khong nén tang tdc do thang hoa bang cach dun nong manh)
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- Khi thing hoa xong, dé ngudi hoan toan, roi méi thao dung cu, thu léy cac
tinh thé vao lo sach va khé.

4.8.3.2 Thiing hoa lwong chit Ién hon & 4p suit khi quyén

C6 thé tién hanh nhu sau:

- Cho hoé chét thd vao mot cdc, day kin miéng cbe béng mot cde c6 mo khac
duoc lam Janh bang d4 vién (xem so d6 hinh 11b).

- Bun nhe cbc béng ngon ltra, c6 céach ludi. Hoi chét tinh khiét bay lén, bdm vao
mit ngoai ctia cde ¢6 mo chira d4 vién bén trén. Thinh thoang ngimg dun néng, dé
ngudi cdc, 1y céc tinh thé thang hoa thu duoc.
4.8.3.3 Thing hoa & 4p suit giam

C6 thé tién hanh vdi bo dung cu & hinh 11c véi cac bude thyc hién nhu sau:

- Lap dung cu nhu hinh vé&. Cho chét thd vao day ong (1), éng lam lanh (2) néi
v6i hé théng nude, 6ng (1) ndi véi may bom hut chan khéng.,

" - Pun néng dng (1) bing cach nhing trong bat dau parafin hoc silicon (chu y:
khong dun bing ngon lira truc tiép vi kho diu chinh nhiét, c¢6 thé lam chit bi phan
huy). Nang nhiét do tir tir cho dén khi bit diu c¢6 hién trong thing hoa (chit bam vao
day ong (2). Thuong nhiét d0 & bat cach dau nén thap hon nhiét d6 chay cta chat
khoang 30°C.

- Sau khi thang hoa xong, aé ﬁguéi dung cu, xa chan khong tir tir. Thu lay chét
bam & éng (2).

4.9 Cach xac dinh thoi diém két thic phﬁn rng tong hgp hitu co

Cac phan tng téng hop hitu co kha da dang va phong phii. Vi cac nguyén liu
dAu cia phan tng tong hop khac nhau; san phdm tao thanh cta phan ting tdng hop
khéc nhau ngudi ta st dung cac phuong phap khac nhau dé xdc dinh thoi diém két
thiic ciia phan tng tdng hop. |
4.9.1 Theo ddi tién trinh phin émg bing sic ky 16p méng (SKLM) dé xic dinh
thoi diém két thic phin vimg tong hep hiru co

Pay la phuong phap duoc sir dung phd bién nhét hién nay dé theo ddi phan tung
tdng hop hitu co. (V& phuong phép sic ky 16p mong c6 thé tham khao thém trong tai
li€u gido trinh Hod Phan tichitap Il trang . }, Cach tién hanh cu thé nhu sau:

- Chuén bj ban méng sdc kv silicagel (co thé si dung ban mong sic ky silicagel
nhom, thuy tinh c6 san trém thi truomg hoac tu trang 1y ban mong sic ky silicagel),
kich thuée ctia ban mong, tuy,thude vae kich thude binh sic ky va s6 luong vét du kién
chay trén mét ban meng-=Chuén-bi-mao-quan;-6ng nghiém 14y miu, pipet Pasteur,
binh séc ky va dung mdi khai trién thich hgp. Cho vio binh sic ky mét luong dung
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mdi khai trién sao cho chiéu cao ctia c6t dung moi khoang 1,0cm, dé yén cho khong
gian trong binh béo hoa hoi clia dung mdi pha dong 1di méi tién hanh chay séc ky.

hc@tdung méi 1,001’).’1———-—) i

Hinh 12. Mt s6 loai binh sic ky hay si dung & tién hanh sic ky 16p méng

- Hoa tan céc chét 14 nguyén liéu phan Gng chinh cla phan &g tdng hop (néu 14
phan ng multiple components thi chon 2 chét 1a nguyén liéu chinh d chay sdc ky lam
chét dbi chiu) trong dung mdi thich hop nhur aceton, ethylacetat, ethanol, ...

- L4y mot hrong nhé hdn hop phén tmg tir binh phan tng theo cac khoang thoi
gian nhét dinh. Thong thudng néu phan tng dién ra cham thi sau khi tién hanh phan
tmg c6 thé 14y mau 30 phit/lan, néu phan Ung xay ra nhanh trong thoi gian ngén thi
sau khi tién hanh phan tmg c6 thé iy miu 10 - 15 phat/ln. Vi cée phan tng tién
hanh trong moi truong nuéce, sau khi 14y mau cin thém ddng thé tich dung méi hitu co
thich hgp d& chuyén chét hiru co sang 16p dung méi khi chim sic ky 14y dich & 16p
dung m6i hitu co phia trén dé chém séc ky.

- Trén ban mong séc ky ké vach xuit phat cach mép dudi cia ban mong lem
(xem hinh 13.1). Sau do6 chAm mAu sic ky 1én vach xuét phét cac mau cach nhau
khoang 0,5 - 1,0cm. Dung may say tay, sdy kh6 ban mong. Dt ban mong vao binh sic
ky @& trién khai (xem hinh 12, trang 36).

- Sau khi két thic sic ky dimg kep liy ban mong sic ky ra khoi binb, dung may
sy tay siy kho ban mong. Pem soi dudi dén tir ngoai hodic phun thubc hién mau dé
x4c dinh vét séc ky.

Hinh 14 13 mét vi du don gidn minh hoa vi¢c theo doi tién trinh phéan g bang
SKLM, ban méng SK dugc chim 5 mau @& chay SKEM, cu thé 13:

- Vét 1: vét sic ky cta nguyén liéu dausd L,

- Vét 2: vét séc ky clia nguyén-liéu dau s0 2.

- Vét 3: vét sfc ky ctia hdn hop phan ung sau khoang thoi gian t (da xuét hlen
vét cia san pham nhung vét nguyén ligu dausé 1 va s6 2 vin con kha dam).
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—» Vach dich cta dung mdi

o o e¢—+— Vétsan pham

.« o ot—— Vét nguyén liéu s6 2

* o ee—Vitnguyén lieusd 1

Vach xuét phat—» S

Hinh 13 Ban mong sic ky sau khi di Hinh 14 Ban mong séc ky sau khi d4 trien
chim cac miu 1én vach xudt phat ~ khai SKLM.
- Vét 4: vét shc ky ctia hdn hop phéan ung sau khoang thoi gian t (vét san phim dam
1én, vét nguyén lidu diu sé 1 va sb 2 vin con, nhung da nhat di).
- Vét 5: vét séc ky ctia hdn hop phan {ing sau khoang thoi gian t; (vét san phdm 1,
dam; vét nguyén ligu dau s6 1vasd2 khong con). '

Nhu vay, sau khoang thdi gian t; vét nguyén liéu ban dau khéng con, vét san
phim tao thanh rd va ddm lén c6 thé két thiic phan tmg tbng hop tai thoi diém nay.

" Trén thuc té, d6i v&i mét s6 phan Gng tdng hop tién trién chdm s6 luong méu c6
thé nhiéu hon; hoac trén sic ky db ngoai vét cac nguyén liéu dAu va san pham chinh
con c6 thé xudt hién vét cua san phim trung gian, san phim phu.... Ngoai ra, khi tién
hanh chim vét sac ky ¢6 thé chdm ddng thoi vét timg nguyén lidu d4u va hon hop phan
ung trén cung mot vét sic ky, song song chdm mot vét don ctia hdn hop phéan tmg dé
dbi chibu.

4.9.2 Xdc dinh thoi diém két thiic phan img tdng hop hiru co bing mdt s phwong
phap khiac

Ngodi phuong phap theo ddi tién trinh phan {mg béng séc ky 16p méng dé xac
dinh thoi diém két thac phan tng rét hay dugce sir dung trong thye té vira md & & trén
d6i voi mot sé phan tmg téng hop don gidn ngudi ta con ¢6 thé nhan bict thai diém két
thue phan ung dua trén mot s& yéu t6 sau:

- C6 thé nhn biét thori-diém kétthiephantmg bang-¢ach theo doi qua trinh gidi phong
san phdm cta phan (mg;: trong phan' g diéu ‘ché ethyl bromid, do san phdm ethyl
bromid lién tuc dwoe cAtrakhor hon hop-phah (mg sang binh himg dudi dang giot dau
ling xudng bén dudi l&p nude cat, do.do.co thé nhan biét thoi diém két thic phan Ung
khi cac giot dau khong con duoc cat sang nita. . |

- Hoic c6 thé dung chat chi thi mau dé nhan biét thoi diém két thuc phan tmg tong
hop hitu co. Vidu:
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+ Pbi v6i phan ung diazo hod, dé kiém tra xem phan tmg diazo héa d4 hoan
toan hay chwa ngudi ta st dung gidy chi thi tAm hd tinh bot d& phat hién phét hién acid
nitro dur.

2HNO, + 2KI + 2HCI —» I, + 2KCI + 2H,0 + 2NO

Tod dwoc gidi phong s& tic dung véi tinh bt 1am cho gidy KI tAm hd tinh bot
chuy&n tir mau trdng sang mau xanh.

+ P&i v6i phan Gmg thuy phan tinh bot c6 thé kiém tra phan img dd hoan toan
hay chua nguoi ta 14y vai giot hdn hop phén {ng d& ngudi, thém 1-2 giot dung dich
Lugol. Khi nao hén hgp phan tng khong cho méau xanh tim v6i thudc thir Lugol (hay
néi cach khac 1a khong 1am mét mau nau ctia dung dich Lugol) thi ngimg dun.

- Nhan biét thoi diém két thic phan Gmg boi sy mit mau ciia nguyén liéu diu, néu
nguyén li€u ddu clia phan ng ¢4 mau con san pham tao thanh khéng mau hodc co
mau khéc v6i nguyén liéu ban diu. Vi du phan tmg oxy hod toluen béng thubc tim
KMnO,. Khi hdn hgp phan g co tia ndu va dich phan ing trong subt khong mau thi
c6 thé két thic phan tng (vi KMnO;4 (Mn+6) tan trong nudc tao thanh dung dich c6
mau tim sau phén {ing bi khir tao thanh MnO, (Mn"*) két tiia min mau nau).

4,10 Mot s6 thiét bi dwge sit dung pho bién trong tong hop hitu co

4.10.1 M4y khudy tir gia nhiét

Mbt s phan tmg tdng hop hitu co c6 thé difn ra & nhiét do thip hodc nhiét d¢
phong, tuy nhién cé nhitng phan ting téng hop hﬁ’;l co hdn hop phan tng lai cén duoc
khudy tron vi cung cAp nhiét. May khudy tlr gia nhiét 1a mét thiét bi dugc ding phé

bién trong tong hop hitu co véi myc dich trén.

Binh chda hdn
hop khuay tron

\ Thanh Kdudy it

\ ~ -
.. Diatl

» Cudn_ddy_dan
ey cd dong dién
chay qua

Bang diéu khién A , i T
Hinh 15. C4u tao ciia may khudy tir gia nhiét
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4.10.2 My cét quay & ap lue gidm

Van x4 chin

khong Niit didu chinh
Sinh han toc 9 quay

Binh chira hdn
hop cat

Binh hﬁ'_ng Nbi cach thuy

dung mb6i s
Nut di€u chinh
nhiét do

Hinh 16. B6 cit quay ¢ 4p luc giam thudng duoc st dung trong téng hop hitu co.

Trong téng hop hitu co may cit quay & ap luc giam duogc st dung dé cét loai
hoan todn hodc mdt phin dung méi ra khoi hdn hop phan émg. Phuong phép nay giam
dang ké thoi gian so v6i vie ¢b can dung mbi hoic cit dung méi ra khoi hdn hop phan
ting & dp suét khi quyén, dic biét phwong phép nay rat c6 vy nghia khi hop chét hitu co
d& bi phan huy boi nhiét do cao.

Bail
XAC DINH NHIET PO NONG CHAY VA NHIET PO SOI
CUA HOP CHAT HU'U CO
Mue tiéu hoc tip
1. Trinh bay duoc nguyén tic va xdc dinh duoc nhiét @6 néng chay ciia mot hop chat

hitu co bing phuwang phdp dung mao, qudn,

2. Trinh bay duwoc nguyen tdc va xdc dinh-doc nhiét do séi cia mot hop chét hitu co.
1. CO SO LY THUYE®T

1.1 Khai niém nhi¢t d¢ soi va ¥ nghia cua viée xdc dinh nhiét dd soi

- Nhiét d¢ 901 clia mot chét 14 nhiét db tai do ap suat hoi bao hoa trén bé mit chét 1ong

bang 4p sudt ctia khi quyén, chét chuyén tir trang thai l6ng sang trang thai hoi.
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Khac véi nhiét d6 nong chay ctia chét rin, nhiét do sdi ciia chét long phu thude
13 rét vio ap suat. Nhiét do s6i ciia mot chét long phu thude vao khéi lwong phén ti,
vao chu tao clia hop chét va lyc lién két gitta cac phan tir chét long nhu lyc Van Der
Van, lién két hydro. Ddng phan dang cis c6 nhigt do sbi cao hon dang trans, déng
phén mach nhanh c6 nhiét d6 s6i thdp hon ddng phén mach thing.
- Y nghia ciia viéc xac dinh nhiét df sdi

Mot chét 16ng duoc cho I tinh khiét khi 6 nhiét dd sdi xac dinh va nhiét do do
khong thay dbi trong qua trinh s6i. Nhiét 40 sbi 1a mot hing sé vt Iy quan trong dic
trung cho db tinh khiét va tinh dong nhét ciia cht long.
- Phwong phap xic dmh nhiét do soi

Nhiét d6 s6i cua mét chét long. co thé duoc x4c dinh mot cach chinh xéac béng

phi ké. Tuy nhién, 6 thé x4c dinh tuong @61 chinh x4c nhiét d6 sdi cia mot chét long
v6i dung cu don gian, thong thuong bang phuong phap Sivolobov.

Trong bai thyc tdp nay chit truyén nhiét s dung la du parafin dé xac dinh

nhiét 6 néng chay; nhiét do s6i ctia hop chét hitu co.

1.2 Nhiét d0 néng chiy va y nghia cia viéc xac dinh nhiét dd néng chay

- Nhiét do néng chay 1 nhiét do tai do chit chuyén tir trang thai rin sang trang thai
long. | |

- Y nghia ciia viée xdc dinh nhiét do nong chiy

M3i hop chét hitu co tinh khiét bao gidr cling c6 nhiét d6 nong chay rd nét. Mot
hop chét hitu co rén duge coi 13 tinh khiét, néu sau nhleu 1n tinh ché nhiét do néng
chay ctia n6 van khong thay dbi. Nhiét do nong chay ctia mot hop chit hitu co rén
khong tinh khiét thuong thdp hon nhiét d6 néng chay cua chét tinh khiét.

Mubn xéc dinh tinh dbng nhit ctia hai hop chit ¢6 cing nhiét do nong chay
ngudi ta nghién ddng luong cua hai chét d6 véi nhau cho dén khi tao hén hop rén ddng
nhét rdi x4c dinh nhiét d6 néng chay cua hén hop hai chit @6. Néu nhiét d6 nong chay
ctia hén hop nay khong dbi thi hai chét d6 1a mot, néu nhiét do nong chay cia han hop
nay giam thi d6 la hai chét khéac nhau.

Khi no6ng chdy, mot s& hop chat hitu ca b1 phéan buy, hay bién dbi (chuyen mau
hay bbe hoi), co thé nhén blet hién tugag nay quasu doi.mau cua hop chét hay c6 khi
bay lén. | |

Nhiét do néng chay lién quan chit'eh& Vot eAu tre phan tir: phan ti dbi xtmg
¢d nhiét do nong chay cao; dong phan dang trans c6 nh1et do nong chay cao hon dang
cis; dong phan mach nhanh nhlet do noéng chay thip hon dong phan mach thang, lién
két hydro giita cac phan it lam tang nhiét d6 nong chay clia Cht. o
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- Phwong phap xac dinh nhiét d§ néong chay
C6 nhiéu phwong phap dé x4c dinh nhiét d6 nong chay, bai thyc tap nay gisi
thiéu cach xac dinh nhiét d6 n(’)ng chay bing phuong phap mao quan.

2. HOA CHAT VA DUNG CU
2.1 Hoi chit
- Ho4 chét dé xac dinh nhiét d6 ndng chay:
+ Acid benzoic, acid salicylic, antipyrin.
- Hoa chat d¢ x4c dinh nhiét d¢ soi:
+ Cloroform, toluen, tetraclorocarbon.

- Chét truyén nhiét: dau parafin
2.2 Dung cu

- Ong mao quan bing thuy tinh (ding d& x4c dinh nhiét d6 néng chay).

- Ong Sivolobov: éng thuy tinh c6 thanh mong, dudng kinh 5mm, chidu dai 4-5cm,
han kin mét dau (ding dé xéc dinh nhiét 46 s6i).

- Ong Thiele

- Nhiét ké, dén cdn

- Gi4 d& kim loai

- Lw6i amidng.

Ong mao quan han «——
kin dau Gp ngugc Dy chi ¢ dinh bng
— :

Sivolobov vao nhiét ké

()ng leolobov chia

chit 1éng can do nhiéf* ] f—”‘mwt ke

dd sdi va mao quan.

long Khoaag 1,5=2cm

Chiéu ca0 cta cOt ehit { s

N

Hinh 1.1 Cach cb dinh 6ng Xivolobov chirta cht 1ong cén x4c dinh

nhiét do s61 va mao quén di han kin vao nhiét ké
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o

!

[
E ~khao sat
o

bay mao
quan nam
ngang bau

thuy  ngan ; g
cua nhiét Kké ! s

e Ong Thiele

i * Nhiét ké va mao
quan chaa chét

Hinh 1.2 Hinh 1.3 . Hinh 1.4
Cach lay chit khao sat  Cach cb dinh mao B6 dung cu xé&c dinh nhiét
Va0 mao quan 38 do  quan chia chat do dd néng chay bang phuong
nhiét d6 nong chay. nhiét do nong chay vao phap mao quan.
nhiét ké.

3. QUI TRINH THU'C HANH

S6TT Cic buée tién hanh

-

3.1 X4c dinh nhiét 6 sbi

chiéu cao cta cdt chét 1ong khoang 1,5 — 2cm.

1.|LAy mot dng thuy tinh khd, co thanh mong, dudng kinh Smm, chiéu dai 4-

5c¢m, han kin mot dAu. Lay chit cin do nhiét do sbi vao bng trén, sao cho

2| han kin clia mao quan quay Ién phia trén).

Tha mot mao quan (dd duge han kin mdt dau) vao bng thuy tinh trén (phan

3.|56i nim ngang bau thuy ngén cua nhict ké)

Cé dinh dng thuy tinh trén vae-nhict K& (phan chira chiét long cAn do nhiét do

Treo nhiét ké c6 bude fng thuy tinh chira chat khao sat vao bng Thiele co

4.\ chira dau paraﬁn Béu thuyngn eianhiét kénam ¢ ngi ba cla bng Thiele.

5.|Pun néng tir t 6ng Thiele trén a6 amiang bang ngon lra den con.
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Quan sat bt khi thoat ra tir mao quan voi tdc dd tang dan. Khi thay céac bot
6.| khi thoat ra rit nhanh thanh chudi lién tuc, ngudi ta coi chit 16ng da qua sdi.




.|Ngimg dun d& chit long ngudi dan. Céc bot khi thoat ra tir mao quén s& chim

dan. Khi cac bot khi ngimg thoat ra va dot ngdt chét 1éng khao sat tran vao

mao quén, nhiét do tai diém d6 12 nhiét d6 sbi ctia chit long khio sat.

.| P& chét 16ng ngudi hin, thay mao quan khac va tién hanh do lai nhu trén. Lay

két qua trung binh clia hai lan do.

3.2 Xac dinh nhiét do nong chay

1.

.|Nghién chit cin x4c dinh nhiét d6 néng chay (dd dugc siy khd) thanh bét

.{Cho chét can khao s4t vao tdn ddy mao quan bang cach cdm dau mao quan

.1C6 dinh mao quéan vao nhiét ké sao cho phan chira chat khdo sat ndm ngang
.| D4t nhiét ké c6 budc mao quan chira chat khao sat vao dng Thiele ¢6 chira dau

.|Dung dén cdn dun néng tir tir éng Thiele trén ludi amiing. Quan st chat

Liy mot mao quan thuy tinh dudng kinh khoang 1mm, dai 4-5cm, dem han

kin mot d4u bing cach ho 1én ngon lira dén con.

min.

vao khdi chét cin khao sat d3 dugc nghién min rdi gb nhe trén ban dé chét bot
dinh & du mao quén roi xudng dudi diy. Chiéu cao cua cit chét rén trong
mao quan khoang 2-3mm 13 thich hop.

voi biu thuy ngan cia nhiét ké.

parafin.

trong mao quan. Ghi lai nhiét d0 néng chay cua chét cin khio sit. Po mdi

chit hai I4n, 14y két qua trung binh,

4. CAUHOI LUONG GIA
1. Trinh bay dinh nghia nhiét 6 s6i; y nghia cta viéc xac dinh nhiét d6 soi cia mot

chét 1ong? Nhibt d sbi ciia mot chét 1ong phu thudc vao nhimg yéu t6 nao?

2. Trinh bay dinh nghia nhiét d6 noéng chay; y nghia cla viéc xac dinh nhiét do nong

chay? Hiy giai thich tai sao nhiét dd néng chiy ctia mot chét tinh khiét thuong cao

hon nhiét d6 néng chay ctia mot chét c6 13n tap chét?

BAIZ
HYDROCARBON - DAN-CHAT HALOGEN - ALCOL

Muyc ti¢u hoc tap

1.

Trinh bay dwgc cdc phdn itng dinh tinh: cdc loai hydrocarbon, din chdt

halogen, alcol.
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2. Thuec hién dwogc cdc thi nghiém dinh tinh cdc logi hop chat néu trén.
3. Gidi thich dwoc cdc két qua thi nghiém. Viét dwoc cdc phiong trinh phdn ung

xay ra.

1.COSO LY THUYET
1.1 Hydrocarbon

Hydrocarbon la cic hop chit hitu co chi chira hai loai nguyén t6 1a carbon va
hydro. Cac hydrocarbon thudng khong tan trong nude, nhung dé tan trong cic dung
mdi khong phén cuc. .

Hydrocarbon no, hydrocarbon cyclanic 13 nhitng hop chét rit bén vitng, ching
khong tham gia phan tmg cng hop, khong bi oxy hoa boi cac chit oxy hod manh nhu
KMnO, & diéu kién thuong. Phan tmg hod hoc ddc trung 1a phan ing thé theo co ché
gbc tu do (Sgr)-

Hydrocarbon khdng no (c6 lién k&t doi, lién két ba trong phén tir) ¢6 kha ndng phan
tmg cao dé tham gia phin img cong hop theo co ché ai dién tir (Ag), d& bi oxy hod.

Hydocarbon thom bén viing vdi cac chét oxy hod, tham gia cdc phan ung thé ai
dién tir (Sg). Hydrocarbon da nhén thom ngung tu thuong tao phic phan tir & dang két
tinh khi tdc dung vdi acid picric:

OH OH
O,N NO, PN N AN
. | L.
.
‘ QQ A
v NO2 . N02
v Phirc =
Trong bai thuc tap ndy sinh vién s& khao sat mot sb tinh chét vt 1y va tinh chét hoa

hoc co ban cua mot sb hydrocarbon dai dién cho hydrocarbon no (hexan, cyclohexan),
hydrocarbon khéng no (tinh diu chanh: chira limonen, a-pinen va B-pinen), hydrocar-
bon thom (toluen, naphthalen).
1.2 Din chiit halogen | | |
C6 thé didu ché cac haloform (CHX3) bing cach cho alcol ethylic tac dung voi
halogen trong moi truong kiém| Phan g dieu ch-todoform(CHI,) tinh thé mau vang
nhat, mui hic dic trung; x4y ra qua cac giapdoan sau:
I, ¥NaOH — Nal+HOI
HOLsh NaQH o NaOl, i+ HQ
C,H;OH + NaOI = CH;CHO+Nat +110
CH,CHO + 3NaOI —» CI;CHO + 3NaOH
CL,CHO + NaOH — CHI;¥ + HCOONa

44



Dén chét halogen d& dang tham gia phan tmg thé 4i nhan. Khi dun néng din chét
halogen véi dung dich kiém trong nudc, s& xay ra phan tng thuy phén:
R-X+OH — R-OH+X"~ ,
Phat hién ion halogenid tao thanh cta phan tng thuy phan biang phan lmg v6 co
dic hidu tao két tha bac halogenid véi dung dich AgNO; trong moi trudng acid:
+

X+ AgNO; LY AgXd +NO;~
1.3 Alcol -
Céc alcol chira dudi 4 nguyén tir carbon hoa tan trong nuéce & bét ky ty 1é ndo, ting
s6 nguyén tir carbon 1am giam kha ndng hoa tan trong nudc.
Ting s nhém hydroxyl trong phan ti, lam ting kha ndng hoa tan trong nuédc
(glycerin tan trong nudce & bat ky ty 18 nao).
Monoalcol ¢6 tinh acid yéu, ching c6 thé tac dung véi natri kim loai, tao ra natri
alcolat - chat két tinh, d& bi thuy phén tao ra alcol ban d4u va kiém:
2ROH + 2Na —> 2RONa + H,T
RONa + H,0 — ROH + NaOH
Polyalcol ¢6 tinh acid 13 rang hon monoalcol. Tinh acid khong thé phét hién bing
cac chi thi mau, tuy nhién ching c6 thé tao ra alcolat khi tic dung véi hydroxyd cla
kim loai kiém ning, nhu Cu(OH),.

CH,OH , (lez——o/\'C /o——c|JH2
2CHOH + Cu(OH), ™ CH—OH u‘ﬁo—CH +2H,0
CH,OH CH,—OH HO—CH,

Ion phtrc (tao mau xanh cta dung dich)
2. HOA CHAT - DUNG CU
2.1 Ho4 chit

- Hexan - Dung dich brom trong nudc
- Cyclohexan - Dung dich AgNO; 5%
- Toluen - Dung dich I, 5%
- Naphthalen - Dung dich KMnO, 1%
- Tinh dau chank - Dung dich CuSO, 10%
- Ethanol 90% - Dung dich NaOH 10%
- Ethanol tuyét-déi =Dung dich H,SO0, 10%
- Alcol isoamylic - Dung dich HNO; 10%
- Glycerin 20% - Cloroform
2.2 Dung cu
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- Ong nghiém nho - Nhiét ké

- Cbe thuy tinh 100ml -Kep gb
- Ong dong 10ml - Gidy quy do
- Pén codn - Lu6i amiing

3. QUI TRINH THU'C HANH

S6 TT

Cic thi nghiém va cac budc tien hanh

3.1
1.

Hydrocarbon »

Dé tan cuia hydrocarbon trong mot s6 S dung moi (nude, alcol ethylic)

L4y 2 6ng nghiém, cho vao mdi bng 3 giot toluen (hodc cyclohexan), rdi lan
luot thém vao timg dng: éng 1: 20 giot mrde, bng 2: 20 giot alcol ethylic. Léc

k9. Quan sat va két luan vé& do tan cia hydrocarbon trong cac dung mo1 trén.

\Phén tng v6i dung dich brom trong miedc

Liy 4 6ng nghiém, cho vao mdi éng 20 giot cac hydrocarbon khéac nhau:
hexan, cyclohexan, toluen, tinh d&u chanh. Sau d6 cho thém vao mbi bng 2-3
giot dung dich brom trong nuoc, lic k§. Dé yén. Quan sat mau trong céc dng

nghiém, nhan xét. Két luan.

\Phan trng v6i dung dich KMnQO, lodng (1% )

L4y 4 6ng nghiém, cho vao m01 dng 1 ml cac hydrocarbon khac nhau: hexan,
cyclohexan, toluen, tinh dau chanh. Sau do6 cho thém vao mdi 6ng 2-3 giot
dung dich KMnO4 1%, lic k§. Quan st mau cla hai lop chét 1ong trong bng
nghiém. Nhén xét.

Sau d6 thém 3-4 giot dung dich H;SO, 10% vao éng nghiém van con mau ciia
thubce tim. Lic k§. Quan sat mau cla hai lop chét 16ng trong bng nghiém.
Nhin x£t. S

Phdn 1ng tao picrat naphthalen
Liy 1 bng nghiém, cho vao do 1 ml dung dich naphthalen bdo hoa trong
ethanol va 1 ml dung dich acid picric béo hoa trong ethanol. Lic k3. Quan sat

va nhén xét.

5.\Piéu ché iodoform tir alcol ethylic

Din chit ciia hydrocarbon:

Ly 1 6ng nghiém, cho vao do 2 mil nwée cat, 5 giot aleol ethylic. Pun cach
thuy nhe (60°C), sau d6 thém 10 giot dung dich I 5%, lic déu. Thém tir tir
tung giot NaOH 10% dén khi mét mau vang nhat. Lic k. Néu dé 1au dung

dich van trong sudt thi thém 1-2 giot Iod 5%. D& ngudi, quan st va nhén x¢t. B
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\Thuy phan dén chét halogen trong moi truwong kiém

L4y 1 ng nghiém, cho vao d6 1 ml NaOH 10 % va 3 giot cloroform. Pun
néng hén hop cach ludi, vira dun, vira lic, d&n khi hdn hop déng nhét. Dé
ngudi. Acid hod hon hop phan tng bing HNO; 10%. Kiém tra bing gidy qui
tim. Thém 3-4 giot dung dich AgNO; 5%. Lic, quan sat va nhin xét.

3|Alcol

ADé tan cua alcol

Ly 3 dng nghiém, cho vao mdi bng 5 giot mot trong cac chét sau day: alcol
ethylic, alcol isoamylic, glycerin. Thém viao mdi ng 2 ml nudc cit. Lic k¥,

quan sat, nhin xét.

\Phdn itng ciia polyalcol véi dong hydroxyd

Ly 2 éng nghiém, cho vao mdi dng 10 giot dung dich CuSO, 10% va 10 giot
dung dich NaOH 10%. Léc k§. Thém 4 giot dung dich glycerin 20% vao ng 1

va 4 giot alcol ethylic vao éng nghiém 2. Lic k¥ 2 éng nghiém. Quan sét, nhan

x€t mau & hai 6ng nghiém.

4. CAU HOI LUONG GIA
1. Trinh bay cac phan tng phan biét hydrocarbon no va khéng no da thuc hién

trong bai thuc tép.

2. Trinh bay phan (ing xac dinh nguyén t& halogen trong hop chét hitu co.

3. Trinh bay phan tng ding dé phan biét monoalcol va polyalcol.

BAI 3
PHENOL

Muc tiéu hoc tap

1.

Trinh bay duoc cdc phdan veng dinh tinh: phenol va cdc diphenol.

2. Thyc hién duwoc cdc phan iing dinh tinh cdc hop chdt néu trén.

3. Gidi thich duge két.qud.cde thi nghiém. Viét.dhroc cdc phwong trinh phan ung

xay ra.

1.COSO LY THYET

Phenol 1a dan ehat eiahydrocarbon thorm! trong d6 mot hay nhiéu nguyén tir

hydro ctia nhan thom dugc thay thé béi mét hay nhiéu nhém hydroxyl (-OH).

Cap dién tir p ciia nguyén tur oxy trong nhom hydroxyl lién hop vai hé dién tir ot

ctia nhan thom (lién hop p, m), nén phenol c6 tinh acid manh hon alcol. Pdng thoi do
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hiéu tmg lién hop +M ctia nhoém -OH lam ting mat d6 dién tir cho nhén thom, dac biét
1a céc vi tri ortho va para, cac tac nhén 4i dién tu d2 dang tin cdng vao cac.vi tri nay.
Nhém -OH 1am hoat hoa nhén thom dbi voi cac tac nhin oxy hod, do d6 phenol
d& bi oxy hod hon cac hydrocarbon tuong tng. _
Trong bai thyc-tdp nay, ching ta s& lam mot so thi nghiém mmh hoa tlnh chét

hoa hoc co ban clia cac phenol sau:

Tén phenol | Cdng thirc cdu tao | Nhiét d6 nong chay (°C) | Nhiét do soi (°C)

Phenol - @OH IV - 182

HO

Resorcin
(Resorcinol) G.OH 110 | 277
Hydroquinon HO~©—OH 170 ’ 286

1.1 Phenol thé hi¢n tinh acid yéu
Dung dich phenol trong nudc co tinh acid yéu, khi tac dung v6i dung dich kiém

hay dung dich céc mubi kiém hydrocarbonat, tao ra phenolat bén ving.
CH;OH + OH — CgiO + H,O
Khi tac dung v6i acid, phenol dugc tao ra tir dung dich phenolat:
CHsO + H - C¢HsOH

1.2 Phenol dé dang tham gia phéan ing thé ai dién ti (Sg)

Céc tac nhan thé 4i dién tir d& dang tAn cOng vao cac vi tri ortho va para so voi
nhém hydroxyl (-OH).
1.2.1 Phan @ng v6i brom

Bromo hoé phenol bang dung dich nuéc brom xay ra nhanh, tao hop chit két
tinh mau tring: 2.4,6-tribromophenol.

OH - ‘OH
@ 3By B Brl
_— + 3HBr
SN (; 5o) oy
Br

Khi tac dung vdi lugng thira brom, tao ra 2,4,4,6-tetrabromocyclohexadienon

c6 mau vang: Q
Br ~_-BI

Br® " Br -
2,4,4,6- tet1abromocyclohemdlenon »
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1.2.2 Phin @ng nitroso hoa phenol (Phin ing Liebermann)
Phenol co vi tri para tu do, kh1 phén Ung vai acid nitro (HNO,) mdi sinh, tao ra

p- mtrosophenol ¢6 mau xanh dém, dAn xult ndy khi ¢6 mit acid sulfuric dic dé dang
ngung tu v&i phenol du dé cho 1ndophenol ¢6 mau d6 hong va khi tan trong dung dich

kiém lai cho anion indophenolat ¢6 mau xanh luc.

HNO,

OH@ OH-@NO - O=‘<:>:N'OH
-H,0

0 ™ on o (o
N OH O

Indophenol (d6 héng) Anion indophenolat (xanh luc)
1.2.3 Phian ing ngung tu phenol véi aldehyd formic trong moi trwong acid

sulfuric dic (Phin ing Marquis)
Céc phenol phan tmg véi thude thir Marquis (formol/H,SO, dic), tao san phim
ngung tu ¢6 mau dé. Phan ting ngung tu ¢6 thé xay ra & vi tri ortho hodc para so nhém

—OH, phuong trinh phan ung sau ddy minh hoa phan tmg ngung tu xay ra & vi tri para:

QOH H2504
HCHO + @, _Q
Do s

,4'-methylendiphenol

150 {%O

4-(4-hydroxybenzyliden)cyclohexa-2,5-dienon

1.3 Phan @ng cua ciac phenol véi dung dich FeCl,

Céc phenol va cac hop chit chita nhém hydroxyl phenol, cho phan tng voi
dung dich FeCls trong nudc tao nhitng mau khic nhau, dic trung dbi v&i mdi loai
phenol. Mau d6 duoc cho 14 do két qua ctia su tao ra ion phttc phenolat vai sit (I11).

FeCl; + 6ArOH — 6H' + 3CI" + [Fe(OAr)s)*
- V6i dung dich phenol, dung dich resorcin cho mau tim sim.
- Véi dung dichiydroguinom biohos g diu chuyén mau xanh 14, sau chuyén

thanh nau. Pé yén tao thanh tink thé Hishjkimmau xanh ti.

0 OH - O
HO OH
Wl )|
FeCI3/H20 /
0 OH---- O
p-benzoquinon quinhydron
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1.4 Phan ing oxy hoa cic phenol

Céc phenol d& bi oxy hoa hon hydrocarbon thom. Su oxy _h‘éé: 3 dang cua

phenol so v6i hydrocarbon thom tuong tmg 12 do anh huéng cua nhém hydroxyl, 1am

ting d0
thom.

linh dong cua cac nguyén tu hydro lién két véi nguyén tir carbon ctia nhén

2. HOA CHAT - DUNG CU
2.1 Hod chit
- Phenol (tinh thé va dung dich bdo hoa trong nudc)

- Dung dich bao hoa trong nwéc cua resorcin va hydroquinon
- Formol (dung dich 37 - 40% formaldehyd)

- Dung dich NaNO, 0,1%

- Dung dich FeCl; 1%

- Thubc thit Tollens (dung dich AgNO; 5% trong amoniac)

- Dung dich Bro/H,0
- Dung dich NaOH 10%
- Acid sulfuric (dc va dung dich 10%)
2.2 Dung cu
Ong nghiém, cbe thuy tinh, kinh ddng hd, dén con.
3. QUI TRINH THUC HANH -
SO TT Cic thi nghiém va cic buéc tién hanh
1 |Sw tao thanh va phd huy phenolat
Thém 1 ml nudc cit vao dng nghiém c6 chira vai tinh thé phenol (hodc 2 giot
phenol nguyén chét, hru v khong dé ray ra tay vi phenol s&€ gay bong). Lic
ddu. Sau d6 thém vai giot dung dich NaOH 10%. Léc k¥, nhan xét. Tiép do
thém vai giot dung dich H,SO4 10%. Lic ddu. Nhan xét. Viét cac phuong
trinh phan (g xay ra. '
2 |Phan ving ciia cdc phenol véi dung dich F eCl;
Lay 3 6ng nghiém, chovao mdi-éng-5-giot-dung-diech-bdo hoa trong nudc cua
mot trong 3 chét (phenol, resorcin, hydroquinon),' thém tiép 1ml (20 giot)
nude cat vao cac dng chira phenol va resorein; dung dich béo hoa trong nudéc
ctia hydroquinon khéng,.pha lodng Lic déu. Sau dé thém vao mdi bng
nghiém 2 giot dung dictr FeCly 1% Lie-déuQuan-sat, ghi nhdn x¢ét (mau
hofic tinh thé) di v6i timg loai phenol trén. |
3 |Phdn ting oxy hod cdc phenol
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Léy 3 éng nghiém, cho vao mdi éng 1 ml (20 giot) dung dich bdo hoa trong
nude clia mot trong 3 chét (phenol, resorcin, hydroquinon). Sau d6, thém vao
mdi dng 3 giot dung dich thubc thir Tollens. Pun cich thuy s6i nhe 5 phut.

Quan séat, nhin xét.

Phdn vng nitroso hod phenol (Phan ting Liebermann)

Cho 5 giot H,SO, diic vao 6ng nghi¢ém, thém 2 giot phenol bdo hoa trong
nudc. Lam lanh béng nude da 5 phuat, thém vao d6 1 giot dung dich NaNO,
0,1%, hdn hop chuyén mau xanh 14 dam & bé mat tiép xtic cta hai 10p chét
16ng, lic d&u hén hop ¢6 mau do tia. Rt cAn than hdn hop phan tmg c6 mau
trén vao mot 6ng nghiém to c6 chira 5 ml nudc cit, sé tao ra dung dich mau
d6 hong.

Lay 1 ml hdn hop &4 pha lodng dé kiém hoa, dung dich s& chuyén thanh
xanh 1. Khi acid hod dung dich lai tr& thanh mau hdng.

Phan itng ngung tu phenol véi aldehyd formic trong méi truong acid sulfuric
ddc (Phan iing Marquis)

Trén mit kinh ddng hd cho 3 giot dung dich formol, thém 3 giot H,SO, dac,
tron déu bing dfia thuy tmh Sau do, thém vai tinh thé phenol, ding dfia thuy
tinh trén déu. Quan sat, giai thlch v1et phuong trinh phan ung.

Phan ung ctia brom vdi phenol trong dung dich meéc
Liy 1 dng nghiém, cho vao d6 1 ml (20 giot) dung dich phenol bio hoa trong
nude. Sau d6 thém timg giot mrée brom. Lic déu. Thém nudc brom cho dén

khi xuit hién toa tring. Quan sét, gidi thich, viét phuong trinh phan tmg.

4. CAU HOI LUONG GIA

1. Phén mg nao ching t6 phenol ¢ tinh acid, nhung 1a mot acid yéu ?

2. Trinh bay cac phan tmg thé 4i dién tir diic trung cua phenol ?
3. Trinh bay phan {ing ¢ x4c dinh nhom -OH phenol?

BAI 4
ALDEHYD/VANCETON

Muc tiéu hoc tip

1. Trinh bay dwoecde pharn g dinh ik aldehyd ceton.

2. Thyc hién duoc cac thi nghicm dinh tinh aldehyd, ceton va viét dwgce cdc

phuong trinh phan itng xay ra.

1. CO SO LY THUYET
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Aldehyd va ceton la nhung hop chat hitu co ¢o chira.nhém carbonyl (>C=0)

trong phén tlr.
H_ R_ Ar R R_ _An_
=0 =0 C=0 =0 X=0 =0
H H H R A Ar
Aldehyd ~ Ceton

Cic tinh chit hod hoc co ban ciia aldehyd va ceton
1. Phén @ng cong hep vao nhém carbonyl (>C=0)
‘Phan tmg cdng hop vao nhém carbonyl (>C=0) xay ra theo co ché cong hop ai
nhan (An). OH
4n (Aw) >c=o FHA — X
/ ™M
+ O JOH
\glbes KNS N
cham / A Tphanh /N A
San phim
Tac nhan phan Gng co thé 1a hydro, nudc, alcol, NaHSO;, HCN, thube thir

Schiff, hop chit co magnesi (RMgX). Ceton khong cho phén ¢mg cong nude va da s&
khéng tac dung véi thude thir Schiff.
- Phan vng ciia aldehyd véi acid fucsmosulfuro’ (Thudc thi Schiff)

_ SOZOH

S L O-H-Ort
CH (NaHsOyHcl OH @

' CH3

NH,
Acid fucsinosulfurc (khong mau)

Fucsin base (mau do)

B N
RQ
HC— $‘—HN flar
+2RCHO+HCl | OO @
9 e
L OH O N
5. Maurtim'hdng

- Phén iing ciia aceton voi natrt bisulfit
Khi lic k¥ dung dich natrisbisulfitubiorhod wéiacston s€ thu duoc hop chit
bisulfitic két tinh. Hop chét niy khong bén va bi pha huy trong moi truong acid.
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OH

I I
HiC=C=0 + :S~ONa —» HyC~C=SO;Na
CH,

CH; OH
Hop chat bisulfitic

-

OH
|
H3C—CIJ——SO3Na + HCl — H3C—(|3=O + NaCl + H,O + SO,
: CH, CH, :
2. Phin ing thay thé nguyén tir oxy cia nhém carbonyl (Phéan ing ngung tu)

AN HY \

/c=o + H,N—B — /CZN—B + H,O

Co ché phan ting (theo co ché xuc tac acid):
N Nk ~ Gt
=0 + H* ===  _C=OH -— _C-OH

+

>CS0H + HN-G == >C-OH == C-OH, ==
| NH,~G NH-G
- H,0 e
= >c ——>  >C=N-G
[ -
+ H,0 ‘NH=-G

(G: OH, NH-C¢H;, NHCONH,...)
Thuc chét, day 14 phan tmg cong hop 4i nhan vao nhém carbonyl va loai nude
tao san phdm ngung tu. Tac nhin phan ung la hydroxylamin, phenylhydrazin,

semicarbazid, thiosemicarbazid...

- Phan veng tao aldoxim va cetoxim.
Hydroxylamin [a hop chat khong bén, d& bi phan huy va d& nd, thuong dung &

dang mudi clohydrat. Mubn giai phéng hydroxylamin vé dang ty do, phai cho

hydroxylamin clohydrat tac dung véi base yéu.
2 [NH,OH.HCI]] + Na,CO; — 2NH,0H + 2NaCl + H,0 + CO,

H3C\ H3C\
C=0 + H,N-OH — C=N-OH + H,0
H;C H3C
Acetoxim

- Ngung tu voi phenylhydrazintao thanh cdc phenylhydrazon

@‘CHO + HZNHN@ 0 @»g{:NNH—©>

Aldehyd benzoic
3. Phén trng oxy hoa
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Aldehyd d8 bi oxy hod hon ceton. Véi c4c tc nhan oxy hoé nhe nhur thudc thir
Tollens, ddng (IT) hydroxyd, aldehyd chuyén thanh acid twong lmg.
Phan tmg voi thudc thir Tollens (Phan {ing tring guong):
HCHO + 2[Ag(NH;),]OH — HCOONH, + 2Ag! + H,0 + 3NH;
Phan tmg véi ddng (IT) hydroxyd
HCHO + Cu(OH), — HCOOH + 2CuOHY (Vang) + H0
4 2CuOH — Cu,Ov + H0
(D4 gach)
Benzaldehyd dé bi oxy hoa hon nhidu so voi aldehyd mach ho. Aldehyd

benzoic bi oxy hoé bdi oxy ctia khong khi tao ra acid benzoic két tinh mau tring:
CHO COOH

0]

Q; khéng khi
4. Phan trng tao haloform
Cac methylceton (CH3COR) va acetaldehyd 13 céc hop chat chira nhom
CH,;CO- cho phan tmg halogen hoa trong mbi trudong kiém tao san phim haloform
CHX; (cloroform, bromoform, iodoform).

Phan tmg tao iodoform ctia aceton:
CH,;-CO-CH; + 3L + 3NaOH — IC- CO-CH; + 3Nal +3H,0
LC-CO-CH; + NaOH -» CHI} + CH;COONa

 Vang nhat
2. HOA CHAT VA DUNG CU
2.1 Ho4 chit - Dung dich HC1 2N
- Formol - Acid acetic dic
- Aceton - Dung dich NaOH 10% .
- Benzaldehyd - Dung dich CuSO4 5%
- Thudc thir Schiff - Dung dich CH;COONa 10%
- Thubc thir Tollens - Dung dich NaHSO; béio hoa trong nu6c
- Phenylhydrazin - Dung dich 1,.5%
- Alcol ethylic
- Hydroxylamin clohydrat

- Natri carbonat
2.2 Dung cu

Ong nghiém, cbc thuy tinh, kinh ddng ho, dén con.
3, QUI TRINH THUC HANH
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STT

Cdc thi nghiém va cdc bwoc tién hanh

A. Phén ing cdng hop vao nhém carbonyl

Phan ttng véi thuoc thir Schiff (Acid fucsinosulfuro)

Cho vao 3 6ng nghiém: éng 1 - 1 ml dung dich formol, 6ng 2 — 1 ml aceton,
dng 3 — 1 giot aldehyd benzoic va 1 ml alcol ethylic. Sau d6, thém vao mbi 6ng
2 giot thubc thir Schiff. Lic déu. Quan sit. Nhin xét. Viét cac phwong trinh

phan g xay ra.

Phan ting cua aceton véi NaHSOs

Cho vao dng nghiém 10 giot aceton, 1ml (20 giot) dung dich NaHSOj; bo hoa
trong nudc. Lic k§ s& thdy xudt hién toa trdng va 6ng nghiém néng 1én. Thém 5
giot dung dich HCI 2N. Lic déu sé& thiy khéng con tia. Quan sat. Nhan xét.
Giai thich. Viét cac phuong trinh phéan tng xay ra.

Phan eng cua aceton vai hydroxylamin

Cho vao 6ng nghiém 0,25 g hydroxylamin clohydrat va 1 ml (20 giot) nude cAt.
Thém tir tir 0,25g Na,CO; dén khi hét bot CO,. Lic k. Gan ldy dich trong, lam
lanh trong cbc nude da 10 phut, thém vao do 3 giot aceton, lic k§. Lam lanh, s&
xuit hién tia mau tring x8p. Quan sat. Nhan xét. Viét cac phuong trinh phan

Umg xay ra.

Phan iinig tao phenylhydrazon
Chro vao éng nghiém 2 ml nuéce cit, 5 giot CH;COOH dic, 5 giot CH;COONa
'10%, 3 giot phenylhydrazin. Lic ddu. Thém 3 giot benzaldehyd. Lic k§. Pun

s6i cach thuy éng nghiém 5 phit. Quan sat hién twong va nhén xét.

B. Phan ung oxy hoa aldehyd

Phan ttng véi thuéce thir Tollens ([Ag(NH3),JOH)

Cho vao 6ng nghiém 1 ml formol. Thém vao 3 giot thudc thir Tollens. Pun
cach thuy dng nghiém sbi 5 phit. Quan st hién twong. Nhan xét. Viét phuong
trinh phdn ung xay ra.

Phdn ung voi Cu(OH);
Cho vao dng nghiéini 1 ml ol v il dung dich NaOH 10%. Thém vao 3
giot dung dich CuSO, 5%. Dunlddditiiiy dng nghiém s6i 5 phit. Nhin xét, két

luan.

Phan vng tw oxy hod cua benzaldehyd. ‘ _
Trén mit kinh ddng hd, nho 2 giot benzaldehyd. Pé yén mét luc ngoai khong

khi. Quan sét hién tugng. Nhén xét. Viét phuong trinh phén (g xay ra.
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C. Phin wng tao haloform

8 |Phdn teng tao iodoform

Cho vao dng nghiém 2 ml nu6c cht va 5 giot aceton. Thém 10 giot dung dich I,
504 Léc déu. Thém tir tir timg giot dung dich NaOH 10% dén khi mat mau. Lac

k¥. Quan sat hién tuong va nhin xét.

4. CAU HOI LUQNG GIA
1. Trinh biy c4c phin Ung dinh tinh dé nhén biét aldehyd?
2. Phan ung cta aldehyd véi thudc thir Schiff xay ra & nhiét do thudong hay nhiét
do6 cao? Vi saé‘7
3. Hay giai thich tai sao khi lam phin mg tao acetoxim pha1 cho Na,COs5 vao
dung dich hydroxylamin clohydrat dén khi hét bot COy?
4. Hop chét chira nhom carbonyl ¢6 cdu tao phan t nhu thé nao th1 s& cho phan

urng tao haloform?
Bai 5
ACID CARBOXYLIC

Muc tiéu hoc tap
1. Trinh bay dwoc cde phdn ikng dinh tinh cua acid carboxylic.
2. Thuc hién dugc cdc phan vmg dinh tinh cia acid carboxylic, gzal thich dwoc
cdc hién twong va viét duoc phuong trinh cdc phdn ng dznh tinh cua acid
carboxyltc
3. So sdnh dwoc khd ndng phdn dmg cua acid carboxylic mach hé va acid

carboxylic thom; acid monocarboxylic va acid dicarboxylic.

1. CO SO LY THUYET
1.1 Acid carboxylic

Acid carboxylic (RCOOH) la din chét caa hydrocarbon khi thay thé mot hay
nhiéu nguyén tir cha hydrocarbon Bang.mot hay Ahidrnhomearboxyl (-COOH). Tuy
theo s6 nhom carboxyl; cAu tao/cha mach hydrocarbon=ma nglrdi ta phéan loai acid
carboxylic thanh: acid monocarboxylie; acid polycarbokylic, acid carboxylic thom,
acid carboxylic mach ho...Ca¢ acid carboxylic, mach thing.cd s& carbon cao, acid
thom tn tai & trang thai rdn, cac acid mach thang dau day lacac chit long linh dong.
Do tan trong nude cia céac acid giam khi s& carbon trong phan tir tang, ngugc lai, do

sbi clia cac acid tang 1én khi sb carbon trong phan tr ting. Cac acid carboxylic ¢6 cac
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tinh chédt dic trung nhu tinh acid, phan ing tao mubi véi kim loai, oxyd kim loai va
hydroxyd kim loai; phan tmg decarboxyl; phan tmg do cit dat lién két C-OH trong
nhém carboxyl (-COOH) nhu phan Umg tao este, amid, halogenid acid; phan tmg dac
trung ctia gbc hydrocarbon ciia acid... Trong bai thuc tap nay chung ta s& khao sat mét
s6 tinh chét dién hinh cta acid carboxylic.
1.2 Mot s6 tinh chét dic trung cua acid carboxylic
1.2.1 Tinh acid

Acid carboxylic cé tinh acid yéu, yéu hon céc acid vé co, véi pKa ~ 5. Tinh
acid cua céc acid carboxylic phu thudc vao chu tao cua géc R va su ¢6 mat clia cac
nhém thé c6 trong phén tir. C4c nhém thé hit dién tir 1am tang luc acid cta cac acid
carboxylic, nguoc lai, cdc nhéom thé ddy dién tir lam giam lwc acid cua cdc acid
carboxylic. Dung dich trong nuéc ctia céc acid c6 kha ning lam chuyén mau gidy quy
xanh thanh d6. Céac acid ¢6 thé tao mudi v6i kim loai:

2CH;COOH + Mg — (CH:COO):Mg + H,T

Mubi sit acetat d& thuy phan theo cac phuong trinh phan Gng sau day

3CH;COONa + FeCls; —  (CH;COO)sFe +  3NaCl

(CH:;COO)3Fe + H,O0 — (CH3COO)Fe(OH) + CH3COOH
tO
(CH;CO0),Fe(OH) + H,0 —> (CH;COO)Fe(OH), + CH;COOH
tO
(CH;COO)Fe(OH), + H,0 — CH;COOH + Fe(OH); !
1.2.2 Phan #ng loai nhom carboxyl cia acid
Khé néng loai nhém carboxyl phu thuéc vao cdu tao cia acid. Cac polyacid,
acid hén chirc dé loai nhém carboxyl hon céc monoacid. Céac monoacidcarboxylic don
gian diu day chi cho phan ting loai nhém carboxyl khi nung néng mudi natri cta
chang vé1 su c6 mét cua natri hydroxyd roén va canxi oxyd:
HCOO-COOH —Y» HCOOH + CO, T
NaOH/CaO

CH;COOH——> CH;COONa ——— CH, + CO, T
t

Doi voi cac acid thom viéc loal nhom carboxyl xay ra d& dang hon khi trén

nhan thom c6 thém ¢éc thém thé hot hoac day dién t.

COOH.

to’
N

~
Acid Benzoic
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COOH
©i' ——_—>©\ +C02

OH
. Acid Salicylic

1.2.3 Phan @mg halogen hoa

Pbi véi cac acid carboxylic mach ha, do anh huorng ctia nhém —COOH, céc
nguyén tir hydro & Co linh dong d5 thé halogen (c6 mit xtc tac cla phdt pho) tao dan
chét a-halogenno acid:

R - CH, - COOH ——l%r-z» R- (‘?H - COOH
Br

Do anh hudng hiéu tng lién hop hit dién tir -M cta nhém -COOH lam giam
mét d6 dién tir trén nhdn nén o cac acid thom kha ning thé 4i dién tir giam. Khi trén
nhéan thom c6 thém nhom thé ddy dién tir s& lam ting kha ning thé 4i dién ti, ddc biét

3 nhém thé ddy dién tir & vi trf ortho va para so véi nhom ~COOH.

©/COOH ' Brz/Hzo
_7\,L_>
~

Acid Benzoic ‘
Br COOH

‘ COOH
T Br,/H,0
—
OH
Br .
Acid Salicylic Acid 3,5 - dibromosalicylic

1.2.4 Tinh chat cua diacid thom
Acid phtalic ¢6 3 d6ng phan: ortho, meta va para Chi co dong phén ortho

phtalic tao anhydrid ndi khi dun noéng;:
COPH C
E, to \
- H,O
COOHT2 o
Acid phtalic Anhydrid phtalic

Anhydrid phtalic c6 kha ndng ‘ngung tu voi cac hop chat c6 nguyén tir hydro

linh dong nhu céc phenol tao thanh phenol phialein la mot chat chi thi mau.
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! . \
e Seon (L

0 i
Anhydrid phtalic O Phenolphtalein

Phenol phtalein 14 chit rin khéng mau (céng thirc a) it tan trong nude, tan trong
alcol, dugc str dung lam chét chi thi mau. Dung dich phenbl phtalein trong moi truong
acid khong c6 mau, trong méi truong kiém pH ~ 8,5 ¢6 mau hdng (cong thitc b), & pH
> 10 moi trudng kiém manh tdn tai & dang trianion khong mau (céng thitc c).

Phenol phtalein dwoc ding nhidu trong phan tich 1am chét chi thi mau dé xac dinh pH,
san phdm ngung tu cta phenol phtalein va resorcin 12 fluorescein ciing dugc ding lam
chét chi thi mau.

S 0®

@0 ®
C\ ©® ¢ ee
&% R O
/ / e
C C C

@ O ® O © O
Hinh 5.1 Cong thitc phenolphtalein (a) va dang ton tai trong moi truedmng
pH ~ 8,5 (b), méi truong pH > 10 (c)
1.2.5 Tinh chit riéng cia acid formic (HCOOH)
Acid formic ¢6 chu tao dic biét vira ¢6 nhém chirc aldehyd (-CHO), vira ¢6
nhém chire acid (-COOH) trong phén tu:

ahém | O} | nhém
aldehyd | H <O_H‘— acid

Vi vay, acid formic d& dang cho phan ung oxy hoa tao thanh acid carbonic:

0 0] 0 t°
H-CZ | === —HO~G{ > cot+ HO
OH KMHO4/H2804 OH

2. HOA CHAT, DUNG.CU
2.1 Ho4 chit
- - Céc acid carboxylic: acid formic, acid acetic, acid stearic, acid benzoic, acid
salicylic, acid oxalic, anhydrid phtalic.

- Céc thubce thir: dung dich methyl da cam, dung dich phenol phtalein, gidy quy
xanh. ‘ 59



_ Céc hoa chit khac: Na,COs, CH;COONa, dung dich FeCl; 1%, dung dich
brom trong nude, dung dich NaOH 20%, dung dich KMnOy 1%, dung dich Ca(OH),,
H,S0, dic, Mg kim loai, phenol, dung dich CH;COOH 10%.

2.2 Dung cu

- Ong nghiém nho

- Ong nghiém to c6 nit ndi v6i ng din khi

- Céc thuy tinh
3. QUI TRINH THU'C HANH

—

STT Céc thi nghiém va cic bwéce tién hanh

1 D¢ tan cia acid va mudi ciia acid carboxylic

Liy 3 dng nghiém cho l4n lwot vao céc bng: 2-3 giot acid acetic, khoang
0,01g acid stearic va 0,01g acid benzoic. Sau do6 thém vao ca 3 bng mdi bng
1ml nude cat. Lac k§, dun néng nhe. Quan sat. Pé nguoi. Thém vao ca 3 bng
nghiém 1ml dung dich NaOH 20%. Lic k. Nhin xét, giai thich cac hién

tuong.

2 |Tinh chit acid
2.1 [L4y 3 6ng nghiém, cho vao mdi bng nghiém 1ml dung dich CH;COOH 10%

rdi thém 14n ot vao cac bng: 6ng thu nhat 2-3 giot methyl da cam; bng thir
hai 1-2 giot phenol phtalein; bng thir ba 1 manh gidy quy xanh. Lic k¥, quan
sat hién tuong, nhan xét va giai thich. Viét cac phuong trinh phén Umg xay

ra.

2.2 |Cho vio mdt éng nghiém to 2ml dung dich CH;COOH 10%, khoang 0,5g
Na,CO;. Day nhanh nit ¢6 éng dan khi, diu bng din khi nhung ngap vao
mot 6ng nghiém c6 chira 1ml nude voi trong. Quan sat, nhan xét, giai thich

hién tugng. Viét phuong trinh phin umg xay ra.

23 |Lay mot dng nghiém, cho vao d6 khoang 0, 1g CH;COONa va 2m] nudc cht.
Léc cho tan rdi thém tiép 5 giot dung dich FeCl; 1%. Lic k¥. Dun s6i nhe.
Quan sat hién tuong, nhan xét-va giaithich, bangphirong trinh phan ung.

3 |Phan irng logi nhom corboxyl

Liy mot dng nghlem jo-oho-vao-dé-khodng.0,2g.acid oxalic. D8y céac ong
nghiém bing nut c6 dhg' dat k) dAu’ 6 ‘din khi hhing ngép vao mot bng
nghiém c6 chira Iml nu6c voi trong. DPun néng 6ng nghiém. Quan sit, nhan

xét va gidi thich hién tugng. Viét phuong trinh phan rng xay ra.

| 4 |Phan trng halogen hod acid thom
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LAy hai éng nghiém cho lan luot vao mdi éng 2ml dung dich bdo hoa trong
nuée cla acid benzoic, acid salicylic. Thém tiép vao hai éng 2-3 giot dung
dich Bry/H,0. Léc k¥, quan sat, nhdn xét va giai thich hién tuong. Viét
phuong trinh phan ting xay ra. |

5. |Phan irng tao phenol phtalein

Cho vio mdt dng nghiém 0,1g anhydrid phtalic, 3-5 giot phenol long, 2-3
giot H,SO, dic. Khudy k¥ va dun néng 6ng nghiém. DS hén hop dang néng
|0 6ng nghiém vao mdt cbe thuy tinh chita 20ml nude cat. Khudy déu. Thu
duoc dung dich phenol phtalein. Liy mdt dng nghiém nhé, cho vao dé 1ml
dung dich NaOH 0,1N, thém 1-2 giot dung dich phenol phtalein vira didu
ché. Quan sat, nhan xét. Sau d6 thém tiép vao 6ng nghiém NaOH. Quan sét,

nhin xét va giai thich bing phuong trinh phan tng,

6 |Oxy hod acid formic bang thubc thir Tollens

Cho vao 6ng nghiém 1ml nuéc, 5 giot acid formic lic déu, thém vao dung
dich trén 3 giot dung dich thudc thir Tollens. Lic k§. Pun cach thuy 5-10

phut. Quan sat, nhan xét hién twong, giai thich va viét cic phwong trinh phan

ung.

4. CAU HOI LUQNG GIA

1. Trinh bay céc thi nghiém chimg minh tinh chét acid yéu cta acid acetic.

2. Trinh bay thi nghiém ching minh acid salicylic d& cho phan tmg thé 4i dién tir hon
acid benzoic?

3. Giai thich hién twong bién di mau cta chét chi thi mau phenol phtalein trong cac
moi truong ¢ pH khéac nhau.

4. Hay giai thich hién tuong xay ra trong thi nghiém oxy hoa acid formic bing thubc
thir Tollens.

BAll6 |
CARBOBYDRAT

Muc tiéu hoc tap
1. Trinh bay dwoc cac phan wng co ban cua monosaccharzd dzsacclﬂarzd va
polysaccharid.

2. Thuc hién duoc cdc thi nghiém thir tinh chdt cia cde hop chat trén.
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1.2 Disaccharid .
1.2.1 Ciu tao

Hai phén tu monosaccharld két hop, loai mét phan tr nudc tao lién két glycosid
hinh thanh ra d1sacchar1d. Tuy theo cAu tao, disaccharid dugc chia lam disaccharid kh
va disaccharid khong khu - o .
- Disaccharid khir: Sy loai nuée gifra nhom _OH ban acetal cua phan tir
monosaccharid thir nhét véi mot nhom -OH alcol ctia phén tir monosaccharid tht hai
tao thanh disaccharid con mdt nhom - OH ban acetal nén V_'fln co thé hd bién sang dang
mach ho, vi vay co tinh khir.

HO
: __ CH,OH_0
CH,OH 0 : HO 2

- CH.OH o HO.- HO LY
- CH,OH
HO on 0 \ A GO0
HO N ) . HO. X \W
Lactose .- OH Maltose HO

OH ' ‘ OH

- Disaccharid khong khir
' Hai nhém —OH ban acetal ciia hai phan t&r monosaccharid loai 1 phéan tr nwde
tao acetal, két qua khong con nhém - OH ban acetal nén khong hd bién duge sang

dang mach ho, vi vay khéng c6 tinh khur.
Vidy: . 6CHOH

l " o-D-glucopyranosid

AN

. B-D-fructofuranosid

1.2.2 Tinh chét Saccharose
- Phan @ng thuy phén: ,
Disaccharid bi thuy phén boi acid hode men tao thanh baiphin tr monosaccharid.
Phuong trinh phdn ing: HZO/H
Lactose —= 3 'D-galactose + D-glucose
(ogcmen)
H, om"
Saccharose —— » D- glueose—+ D-fructose
(hodc men)
H,0/H" |
Maltose =~ —=——3 D-glucose . + D-glucose
(hoac men)
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- Disaccharid khir cho phén g voi thude thir Fehling, thudc thir Tollens va phan img
tao osazon.
1.3 Polysaccharid

Polysaccharid duoc tao thanh do cac phan tir monosaccharid béi cac lign két
glycosid. Khi thity phén bdi xtic tic acid s€ tao thanh céc phéin tt monosaccharid.

Pai dién ctia nhém nay 13 tinh bot va cellulose.
1.3.1 Tinh bét

Tinh bdt ¢ cong thirc phan tir chung 13 (CgH;¢Os)y, g0m hai phan amylose va
amylopectin.

+ Amylose:

Phén tinh bdt tan trong nudc, duge cAu trac lap di lip lai ctia nhitng don vi 1,4-
glucose bang lién két glycosid ctia a-OH & C ctia phén it glucose nay véi ~OH & Cy

ctia phan tir khéc, goi 14 lién két a-1,4’.

CH,OH

0
HO H
OHO CH,OH o
HO H
OH CH,OH 0
Q)
HO 3\ H
OH
amylose O%'

polymer ctia [1-4'-O-(o-D-glucopyranosid)]

+ Amylopectin:
Amylopectin c6 cdu tao phan nhanh do tao lién két glycosid a-1,4” va lién két
glycosid a-1,6.

CH,OH
HO. H
OH
CH,OH
201 (1)
HO H CH,
OH
OHO 1 H
o CHOH
O
HO H
OH %
1.3.2 Cellulose O

C6 chu trac mach hd, do cic gbc D-glucose két hop v6i nhau bing lién két
glycosid B-1,4°.
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Vidu:

CHOH | CH,OH CH,OH
“HON. Ho OHo o*%
OH OH OH
Cellulose '

[1-4'-O-(B-D-glucopyranosid)] .

2. HOA CHAT, DUNG CU

2.1 Hoa chit

- Dung dich: glucose 5%, fructose 5%, lactose 5%, saccharose 5%, hd tinh bot
- HCI d3c; CH;COOH dédc

- H;80; (20%, 10%), natri acetat 10%

- NaOH 10%, CuSO; 10%, dung dich Lugol

- Phenyhydrazin
- Thuée thir: Tollens, Fehling A, Fehling B, Xelivanov (resorcin/HCl dac)
2.2 Dung cu
- Binh cAu dung tich 100 m] _ - Ong nghiém 20 ml va 50 ml
- Bat dun cach thuy - ben cdn, huéi amiding
- Céc thuy tinh, 6ng dong - Ong nghiém nho
3. QUI TRINH THU'C HANH
STT Cic thi nghiém va cc bwéc tién hanh ]
A. [Monosaccharid
Thi nghiém 1: Oxy hod glucose va fructose

1

" L4y hai éng nghiém. Cho vao mdi 6ng lan lugt 10 giot dung dich Fehling A,

10 giot dung dich Fehling B.Sau d6 thém vao bng thir nhat 10 giot dung dich
glucose 5%, dng thir hai 10 giot dung dich fructose 5%. Léc k§. Pun cach
thuy sdi nhe 5-7 phut. Quan sat. Nhén xét. Giai thich. Viét phuong trinh phan

ung.

Thi nghiém 2: Phdn ung (40 osazon

L4y hai 6ng nghiém. Che vao méi 6ng lan frot 10 giot acid acetic déc, 10 giot
dung dich natri acetat 10%;3+4 :giot phenylhydrazin (mdi pha).Sau do thém
vao 6ng thit nhét 10 giot dung dich glucose 3%, éngthrhai 10 giot dung dich
fructose 5%. Lic k§. Quan s4t. Pun cach thuy s6i nhe 5-10 phaut. Xuét hién

két tha ¢ hai dng nghiém. Léy két tha & hai bng,’ ‘soi kinh h1en vi, nhan x€t
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mau sic, hinh dang tinh thé. V& hinh dang tinh thé. Viét phwong trinh phan

ung.

Thi nghiém 3: Phdn irng phdn biét aldohexose va cetohexose.

L4y hai 6ng nghiém. Cho vao mdi éng lan lugt 10 giot dung dich thubc thir
Xelivanov. Sau d6 thém vao 6ng thir nhét 10 giot dung dich glucose 5%, éng
thit hai 10 giot dung dich fructose 5%. Lic k¥. Quan sat. Pun cach thuy s6i
nhe 2-3 phut. Nhén xét.

Disaccharid

Thi nghiém 4. Thuy phdn saccharose

Cho vao 6ng nghiém 2 ml dung dich saccharose 5%. Thém 3-4 giot dung dich
H,S0, 10%. Lic k§. Pun c4ch thuy s6i 10-15 phut. Pé ngudi. Trung hoa
bing dung dich NaOH 10%.

Ly 1ml dung dich sau khi d3 trung hoa, thém 10 giot dung dich Fehling A,
10 giot dung dich Fehling B. Lic k§. Pun cch thuy s6i nhe 5-7 phut. Quan
sat. Nhan xét. Giai thich. Viét phuong trinh phan tmg. Két luan.

Thi nghiém 5. Phdn biét disaccharid khwr va khong khi.

Lay hai éng nghiém. Cho vao mdi dng l4n luot 10 giot dung dich Fehling A,
10 giot dung dich Fehling B. Sau d6 thém vao dng thir nhit 1m! dung dich
lactose 5%, 6ng tht hai 1ml dung dich saccharose 5%. Léc k§. Pun cach
thuy s6i nhe 5-7 phit. Quan sat. Nhan xét. Giai thich. Viét phwong trinh phan

ung.

Thi nghiém 6: Phan ung tao osazon cua lactose.

Liy m6t dng nghiém. Cho vao éng lan Iugt 10 giot acid acetic dac, 10 giot
dung dich natri acetat 10%, 3-4 giot phenylhydrazin (m&i pha). Sau d6 thém
vao 6ng 10 giot dung dich lactose 5%. Lic k§. Quan sat. Pun cach thuy s6i
nhe 10 - 15 pht. Lam lanh bing nudc da. Xuét hién két taa & éng nghidm.
LAy két tia soi kinh hidn vi, nhan xét mau sic, hinh dang tinh thé. V& hinh
dang tinh thé. Viét phuong trinh phan tng,

Polysaccharid.

Thi nghiém 7: Thuy phdn tinhbot

Cho vao binhrearr-day-tron;-dung-tich-160-m] cac dung dich sau: 20 ml dung
dich hd tinh bot, Tm! dung dich acid H,SO420%. Lic k¥. Dun s6i nhe trong
thoi gian 25-30 phit. Sau khi hdén hop s6i, trong qué trinh dun, cir 5 phit mot

1an, dung pipet 14y 5 giot dung dich dang thuy phan cho vao 1 éng nghiém.
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Pé ngudi, thém 1-2 giot dung dich Lugol. Khi nao duﬁg dich kh6éng cho mau
xanh tim véi thube thir Lugol thi ngimg dun. Pé ngudi. Ly 1 ml dung dich
vira thuy phan cho vao mét éng nghiém. Trung hoa bing dung dich NaOH
10%, kiém tra bang gidy qui. Sau d6 thém lan luot 10 giot dung diCh Fehling
A, 10 giot dung dich Fehling B. Lic k§. Dun cach thuy s6i nhe 5-7 phut.
Quan sat. Nhén xét. Giai thich. Viét phuong trinh phdn {ng.

4. CAU HOI LUONG GIA

1. Trinh bay phan tng phén biét aldohexose va cetohexose.

2. Trinh bay y nghia cia phén g tao osazon.
3. Trinh bay phan tng phén biét disaccharid khtr va khong khir.
4. Trinh bay cach x4c dinh phan tmg thuy phén tinh bot da xay ra hoén toan hay chua.

Bai7
HQP CHAT CHUA NITO
(Amin - Amid - Dj vong) ’

Muc tiéu hoc tap
1. Trinh bay dugc cdc phan Lrng dinh tinh cua hop chat amin, amid va hop chat
di vong.
2. Thuc hién duwgc cdc phan vng dinh tinh, gidi thich duoc cdc hién twong va
viét dwgc phwong trinh cdc phdn vng dinh tinh cia hop chdt amin, amid va hop
chat di vong. |
1. CO SG LY THUYET
1.1 Amin
Amin [a dan chét ctia amoniac khi thay thé cac nguyén tir hydro ciia amoniac
bang gbc hydrocarbon (goc hydrocarbon c6 thé 1a alkyl, aryl, di vong).
Tuy theo s6 gbe hydrocarbon thay thé nguyén tir hydro trong phan tir amoniac
ma co amin bic 1, bac 2, bac 3, AT Ao bac4:

H—I?I—H
5

Rll

. . RH
R-NH, . R-NH-R'  R-N-R' {R'N:R' -
‘ ) » . ;” Rm )
aminbacl =~ amin bac2 amin bac 3 mu6i amoni bac 4
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1.1.1 Tinh base ciia hgp chit amin ‘

Trén nguyén t nito cua amin con cdp electron p tu do khong hen két co vai tro
quan trong trong cac tinh chét hoa hoc clia amin nhu tinh base, tinh 4i nhan. Tinh base
chia cac amin phu thude vao mét do dién tir trén nguyén tir nito, mit do dién tir trén
nguyén tr nito céng' lon luc base cang manh va nguoc lai. D41 v6i cac amin mach hd,
nhém amin gin voi cac gbe alkyl ¢ hiéu (mg cam ung déy dién tr (+I) 1am tadng méat
d6 dién tir trén nguyén tir nito. Pbi v6i cic amin thom ¢6 nhém dinh chitc gén truc tiép
trén nhan thom, cip electron p tw do trén nguyén tir nito ciia nhém amin li€n hop véi
cac dién tir 7 ctia nhan thom (lién hop p, ©) lam gidm mat d6 dién tir trén nguyén tur
nito din téi 1am gidm luc base cua amin thom, nhung lai 1am cho phan img thé 4i dién
tir (Sg) vao nhén thom trd nén d& dang hon. Anilin 1 mdt amin thom don gidn dau
ddy. Dung dich trong nudc anilin tdn tai dudi dang hydrat va c¢6 kha ning phén ly ra
anion hydroxyl (-OH), dung dich anilin trong nuéc c6 tinh base yéu nén khong lam
chuyén mau gidy quy. Tuy nhién, chung ta c6 thé nhan biét anion hydroxyl (-OH)
bing dung dich FeCl,.

+
NH, NH,

+ +
NH; NH;,

3 OH™ + FeCl; —» 3 cl™ + Fe(OH)3l

1.1. 2 Phan tng thé i dién tir (Sg) vao nhin thom cia amin thom (anilin)

Trong phén tir amhn cdp electron p tu do trén nguyen ti nito ctia nhém amin
lién hop v6i céc dién tir 7 cta nhan thom (lién hop p, 7)) 1am tang mat dd dién tir trén
nhéan thom lam cho phan tmg thé 4i dién t& vao nhan thom trd nén d& dang hon, dic
biét 1a & céac vi tri ortho va para. Anilin d& dang phén ung voi dung dich brom trong
nude & nhiét do thuong tao tia trifg-oi 2/4/6#tibromo anilin. ’

NH, NH,
Br BY
+ 3B —» + 3 HBr

1. 2 Amid Br
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~ Amid 12 dén chit cua acid carboxylic khi nhém hydroxyl (OH) cua nhom
carboxyl ( COOH) duoc thay thé bang nhom amin.

.o 0o
R—CZ . — R-C/( &
_ OH 7 NH, Q\IH2
Ac1d carboxylic ‘  Amid Nhém dinh‘ chﬁc amid H

Do ¢6 su lién hop cta cdp dién tir p trén nguyén it nito v6i cip dién tir 7 cua
nhom carbonyl trong nhém dinh chirc amid nén amid khong cho phan tmg dic trung
ctia ceton dong thoi thé hién tinh base yéu va t1nh acid yé_u. Céc phan tng dic trung
cua amid: . |

- Phan tmg thé hlen t1nh base yéu va tinh acid yéu: tao mubi véi oxyd kim loai
ning hodc tao mubi véi acid vO co manh. .

. Amid dé bj thuy phan khi mét xuc tac acid hoac base tao acid tuorng ung.

0
| NaOH o *
H;C +H,0 — H,C -——0—> H;C + NHj
NH, ONH, * ONa

- Loai nudc v6i sy c6 mét cia tac nhén hat nude manh (P,Os) tao nitril.
- Phan ung thodi phan Hofmann: duoi tac dung cua natri hypohalogenid, amid

chuyén thanh amin bic nhat (kém amid ban d4u 1 carbon).

0]
R'( + NaOBr ——» R-NH; + COzT + NaBr

NH,
1.3 Hop chit di vong

Di vong la nhitng hop chét hitu co ¢6 ciu tao vong, trong vong c6 chira m&t hay
nhidu nguyén tr cha cac nguyén t6 khong phai 1a carbon. Cac nguyén t6 nay goi 1a di
td. Cac d1 to thudmg gip 1 oxy, nito hay luu huynh. Di vong thudng duoc phén loai
theo di t6, theo vong hogc theo mirc d¢ chua no ctia vong. Trong bai thuc tap ndy sinh
vién s& khao sat mot di vong thom 1a pyridin va acid uric mdt hop chét c6 khung chinh
1a mdt dj vong ngung tu (nhén purin).
1.3.1 Pyrldm

Pyridin 1a di vong 6 canh c6 mot disth 13 nitg,co cau tric thom. N6 thé hién cac
tinh chét thom dién hinh nhu kho-cho.phaning.cong, dé dang cho phan ung thé, bén
vitng v&i céc tac nhan oxy hod tHoHE thirdng! Di t& mitorgop mot dién tir tao nén hé
théng dién tir 7 clia cAu triic thom, con lai cp dién tir ty do chua tham gia lién két. Vi
vay, pyridin thé hién hai tinh chit hod hoc dic trung la tinh base yéu va tinh chét ctia
nhéan thom. :
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1.3.2 Nhém purin
Nhén purin duogc tao thanh bang cach ngung tu hai di vong pyrimidin va

imidazol nén con goi 1 imidazolo-pirimidin:
6

5 .
purin

z‘\ )s o = 216°C

N3
H B
Purin ¢6 tinh thom dic trung giéng nhu pyrimidin va imidazol. Purin thé hi¢n
tinh hd bién lactam - lactim. Acid uric 13 mot hop chit c6 nhan purin, acid uric c6 thé

hd bién dang enol-ceton & vi tri 2,8:

)
qE — I
H H

N

Dang ceton Dang enol
Gidng nhu cac hop chit c6 nhan purin (cafein, theobromin) acid uric cling cho
phan ung Murexit: khi dun néng acid uric véi H,0, va HCl diic thu duge cin mau vang
ndu, thém dung dich amoniac s& xuit hién mau doé tuoi do tao thanh murexit (mudi
amoni cua acid purpuric).
2. HOA CHAT, DUNG CU
2.1 Ho4 chit

- Anilin . - Acetamid
- - Pyridin - Dung dich FeCl; 1%
- Dung dich NaOH 10% . - HCl déc va dung dich HC1 10%
- Dung dich KMnO,4 1% - Dung dich brom trong nudc
- Acid uric - Nudc oxy gia (H,0,)
- Dung dich acid picric bdo hoa trong nuéc, gidy quy do
2.2 Dung cu
- Ong nghiém nkd - Dén _cén, ludi amidng

3. QUI TRINH THU C HANH

TT Cse thinghiémva edebude tién hanh -

A | Amin thom: Anilin _ » .
1 | Tinh base: trong mot 6ng nghiém nho, cho vao 2 giot anilin, thém Iml nuwéc

cat. Léc déu. Dung diia thuy tinh chdm dung dich 1én miéng gidy quy d6. Nhin
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xét. Thém vai giot dung dich FeCl; 1% vao éng nghiém trén, lic déu. Quan
sat. Nhan xét. Giai thich va viét phuong trinh phan img.

Phan tng halogen ho nhan thom: Trong mot éng nghiém | nho cho vao 2 giot
anilin, thém 1ml nudc cAt. Lic déu. Nhan xét. Thém vao bng nghiém 10 giot
dung dich HCl1 10%, lic déu. Sau do thém vai giot dung dich brom béo hoa
trong nudc. Lic 1én 1di quan sit va nhan xét hién tuong. Giai thich va viét

phuong trinh phan tng.

Amid: Acetamid

Cho vao 6ng nghiém 0,05g acetarmd va 2ml dung dlCh NaOH 10%. Léc déu,
dé yén vai phut ngri mui. Sau d6 day dng nghiém bang mot miéng gidy loc
bén trén c6 mot miéng gidy quy 4o da dwoc tdm w6t biang nudc. Pun s6i nhe
bng nghiém trén den c¢bn. Quan st hién tuong, nhdn xét va giai thich. Viét

phuong trinh phan Umg xay ra.

Dj vong: Pyridin, purin (acid uric)

Tinh base: trong mot 6ng nghiém nho cho 2ml nudée cAt, 2 giot pyridin, lic
déu, ding diia thuy tinh chdm dung dich 1én miéng gidy quy do. Quan sat,
nhén xét. Sau d6 cho vao dng nghiém trén 2 giot dung dich FeCl; 1%. Léc déu.
Quan sét, nhan xét, gidi thich hién tugng va viét phuong trinh phan imng.

Tinh bén vitng véi tdc nhan oxy hod: cho vao 6ng nghiém nhé 1ml nude cht, 2

giot pyridin, 2 giot dung dich KMnOy 1%. Lic manh. Quan sat va nhan xet.

Phdn tkng tao pyridin picrat
Ly mot éng nghiém nho, cho vao d6 10 giot nudc cét, 2 giot pyridin, lic déu.
Sau d6 thém 10 giot dung dich acid picric béo hoa trong nude. Quan sat tha tao

thanh, nhén xét va viét phurong trinh phan tng.

L

Phdn itng Murexit

Trén mot bat si cho 0,02g acid uric thém 10 giot HCI 10% va vai giot H,O,

dac. Ho nhe trén ngon lira dén cdn dén:can: P& ngudi. Thém vai giot dung dich

amoniac dic. Xuat hién mau do tia clia marekit Gidtthfch-hién tuong xay ra.

4. CAU HOI LUQNG GIA
1. Trinh bay cach nhén biét anibn OFtrong dung dich arilin va pyridin trong nuac.

2. Giai thich tai sao phan tmg bromo hoa anilin & dang xay, ra ¢ nhiét do phong?

3. Trinh bay céc phan ung dién hinh ctia amid.
4. Trinh bay phan u’ng déc trung thé hién tinh thom va tinh base cua pyr1dm

5. Trinh bay phan Umg nhan ‘biét cac hop chit di vong cod nhan purm
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Bai8§
NHAN BIET CAC HOA CHUC HUU CO CO BAN

Muc tiéu hoc t@p

1. Trinh bay duoc cdc phdn g dinh tinh cdc hdéa chirc hitu co co ban (lién két
C=C, phenol, aldehyd, ceton, acid carboxylic, dmi'n, amid, di vong, carbohydrat).

2. Thyc hién dugc cdc thi nghiém phdn biét mot s6 chdt hitu co dién hinh thudc cdc

héa chirc khdc nhau. Gidi thich va viét diege phwong trinh phan img xdy ra.

1.CO SG LY THUYET

Céc phan ung dinh tinh céc héa chirc hitu co co ban dd dugce trinh bay vé ly
thuyét va thuc hanh trong 6 bai thuc tép trude ddy (bai 2 dén bai 7). O bai thuc tap nay
sinh vién s& duogc 6n tdp mot cach cd hé théng céc phan Ung dinh tinh da hoc va van
dung dugc vao thuc nghiém @& nhén biét, phéan biét duoc mot sb hop chét hitu co dién
hinh thudc céac loai hoa chirc khac nhau.

C6 thé néu tém tit cac phan tng dinh tinh cac hoa chirc hitu co co ban di hoc
nhu sau:
1. 1 Céc phan éng dinh tinh cic lién két C=C (xem bai thuc tap sb 2)

- Phéan tmg cdng hop brom (lam méit mau nude brom).

- Phan tmg oxy hoa véi KMnO, (lam mat mau dung dich KMnO, loéng).
1. 2 Céc phan @ng dinh tinh alcol (xem bai thuc tap s6 2)

- Phan tng voi Na tao alcolat; alcolat d€ bi thiy phan tao ra alcol ban dau va
NaOH (nhén biét NaOH tao thanh sau phan tng thuy phan bang phenolphthalein).

-Phan g este hoa vdi acid carboxylic (thuong dung acid acetic) dé tao ra cac
este thom. |

- C6 thé nhan biét alcol ethylic bang phan tmg tao iodoform CHI; (cho alcol
ethylic tac dung v&i iod trong mdi trudng kiém).

- Phan tmg phén biét monoalcol: Khi cho tic dung v6i dong hydroxyd, ch1 riéng
polyalcol ¢6 phan tmg, hoa tan Cu(OH), d tao dung dich phirc chit mau xanh dam.
1. 3 Cac phén Wng dinh tinh cac phenol (xem bai thuce tap 563)

- Phan tng voiFeCly cac phenol khi tac dung véi dung dich FeCls trong nude
sé& cho céac mau khac nhau, dic trung d61 vo1 moi lbai phenol.

- Phan tng nitroso hoarcdc phenol(phan tmg Libermarin) 1a phan tmg mau, c6
thé dung dé nhan biét_ cac phenol ¢ nguyen tor H ¢ v1 tri ortho hodc pafa d6i voi nhom
-OH phenol. | |

- Phén Gng ngung tu phenol voi aldehyd formlc trong moi tru:ong a01d sulfuric
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dac (phan img Marquis) tao thanh san phim ngung tu c6 mau do.

- Phan umg ciia dung dich céc phenol trong nudc v&i nude brom tao ra cac san
phém Kkhéc nhau. Vi du: phenol tac dung véi nu6e brom tao 2, 4, 6-tribromophenol 1a
chét két tinh mau tring.

1. 4 C4c phan dng dinh tinh aldehyd va aceton (xem bai thuc tap s6 4).
1.4.1 Cac phan ing dinh tinh aldehyd
- Phan tmg cta aldehyd voi thube thir Schiff (acid fucxmosulfuro) cho mau tim
héng.
- Phan Umg cuta aldehyd voi thubc thit Tollens (AgNO3/NH,OH) tao ra 16p bac
bam vio thanh dng nghiém (phan tng tring guong).
- Phan (mg v6i Cu(OH), tao ra tiia 4 Cu;0.
1.4.2 Cic phén tng dinh tinh ceton
- Véi hydroxylamin (H,N-OH) tao céc cetoxim két tha.
- Véi natri bisulfit (NaHSO3) tao hop chét bisulfitic két tinh.
- Vi cac hop chét hydrazin (Ar-NH-NH),) tao cac hop chét hydrazon tuong (mg
c6 diém néng chay xac dinh.
1. 5 Cac phin tmg dinh tinh acid carboxylic (xem bai thuc tap s6 5).
+ C6 thé 1am cac thi nghlem sau déy dé nhén biét nhom chirc carboxyl (-COOH):
- Lam chuyén mau glay quy mau xanh sang do.
- Phan tmg voi Nap,COs giai phong CO; .
+ Nhan biét cac diacid bing phén (mg nhiét phin tao ra CO,.
+ Nhan biét acid formic (HCOOH) bang phan (g oxy hoa voi thudc thir Tollens.
Phan ung nay dung @& phén biét acid formic véi céc acid carboxylic khac.
1. 6 Cac phan vmg dinh tinh hep chét chia nito (amin-amid-di vong) (xem bai
thue tap s67).
Céc hop chét chira nito ¢6 chu truc rat da dang. O day, chi néu lai mdt vai phan img
dinh tinh cac hop chit thude cac loai chét amin, amid, di vong da hoc.
1. 6. 1 Céc phan émg dinh tinh-amin
C6 thé nhan biét tinh base clia/cac amin harig¢aeh ‘thisitiv sau:
- Dung dich ctia céc amin trong nudcthi voigidy do, néu chuyén thanh xanh
d6 1a cac amin c6 tinh base manh (amin mach ho).
- Céc amin c6 tinh base yéu-(amin-thom,).thi dung dich trong nuéc khong chuyén
mau gidy quSI d%, nhung cho thc dung v&i FeCl, thi tao tha nau cua Fe(OH);.
- Cac amin thom (vi du anilin) cho phan ung thé 4i dién tir vao nhan thom nhu
* phan ting thé brom tao dan chét két tia dé nhan biét.
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1. 6. 2 Cic phan @ng dinh tinh amid .

C6 thé nhén biét cac amid bing phan {mg thuy phan trong mo1 truorng klem tao cac
amin hodic ammoniac (d6i voi amid khong thé) d& nhan biét.

1. 6. 3 Phan tng dinh tinh mot s6 di vong

Di vong c6 c4u tric rat da dang, timg loai di vong c6 cac phan img dmh tinh riéng.

- Chét di vong d3 hoc 1a pyridin c6 thé nhan biét bang cach thlr tinh base va phan
ung tao pyridin picrat. B

- Céac di vong c6 chtta nhan purin (acid uric, cafein, theophyllm) c6 thé dmh t1nh'
bing phan tmg Murexit.

1. 7 Cic phan émg dinh tinh carbohydrat (xem bai thuc tap s6 6).

C6 thé nhén biét cac chit monosaccharid va disaccharid khir bing cac phan vmg
sau day: |

- Phan tmg véi thudc thir Fehling tao tiia Cu,O méau d6 gach.

- Phén Ung v6i phenylhydrazin tao cac osazon, cic osazon khac nhau c6 hinh dang
tinh thé khac nhau khi soi kinh hién vi, do d6 ¢6 thé phan biét dugc.

- Phan tmg voi thude thir Xelivandp (resorcin/HCI dic) dung phin biét aldohexose
va cetohexose. Chi cetohexose cho phan tmg duong tinh voi thube thir Xelivanbp xuit
hién mau do6 anh dao. Aldohexose khong cho phan tng nay
2. HOA CHAT VA DUNG CU

2. 1 Héa chit
- ‘Dung dich brom/nudc - Dung dich natribisulfit 10%
- Dung dich KMnO, 1% - Nudc voi trong
- Dung dich CuSO, 10% - Acid sulfuric dic
- Dung dich NaOH 10% - Acid acetic dac
- Dung dich FeCl; 1% - Hydroxylamin hydroclorid
- Dung dich natri acetat 10% . Natri carbonat
- Dung dich phenylhydrazin - Gidy quy xanh, do
- Thubc thir Fehling A,B " - Thubc the Schiff
2.2 Dl_mg cu | '
- Ong nghiém (nho véi to).
- Ong dan khi.
_ Chc thuy tinb.
- Pén con.

- Kmh hlen vi, lam kinh.

3. QUY TRINH THUC HANH
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1. Rut phiéu cau hoi, ghi lai s6 phiéu vao vo thuc tap.
2. Lam thuc nghiém d8 x4c dinh tén 3 chét cin nhan biét (duoc xem tai liéu va
v@ thuc tap). ' |
3. Vibt phiéu tra 16 theo mAu dugc phét sin va béo céo két qua thyue nghiém.
qu $: : L
- Céc cau hoi thudc dang xac dinh tén cla mAu chat mit nhin. Do vy sinh vién can
phai phan tich hé thdng theo phuong phap loai trix dan.
- Sau d6 cin 1am céc phan {mg déc trung cho mdi chét cin x4c dinh.

Vi du:
Ciu héi: Xac dinh tén 3 chét trong 3 dng nghiém cho san. Mdi dng nghiém chia

mdt trong 10 chét sau day:

Dung dich formaldehyd Dung dich glucose Dung dich lactose | Ethanol
Dung dich acid formic Dung dich fructose | Dung dich glycerin | Aceton
Dung dich acid acetic Dung dich phenol

Bai 9

TACH RIENG CAC HQP CHAT HUU CO
BANG PHUONG PHAP CAT KEO HOI NUGC
Muc tiéu hoc tip ’
1. Trinh bay dwoc nguyén téc va vmg dung ciia phwong phdp cat kéo hoi nudc
2. Ldp duwoc b dung cu cdt kéo hoi nuée nhu hinh vé.
3. Thuec hién dwoc ky thudt cét kéo hoi mede dé phan riéng mot hén hop chdt hitu
co.
1. CO SO LY THUYET
Cht kéo hoi nuéc 13 mdt phwong phép tich va tinh ché hop chét hitu co.
1.1. Nguyén tic
Bén chit cia phuong phép cit kéo hoi nude 14 1am bay hoi cdc hop chit hitu co
¢ d6 so6i cao, khong tan hodc it fan tfong nuée bang cach xuc hoi nude vao hén hop
cta cac hop chét d6 va nudc, két qua 1a chit hiti, cova-hoi nude s& ngung tu & sinh
han va chay xubng binh himg.
Cac chét hitu co khéng tan hoge it tan trong firdo; e @p sudt hoi t6i thiéu 1a 5-
10 mmHg & gén 100°C, s& d& dang bi cit v6i hoi nude.
Ta biét ring khi dun nong hén hop hai chit khong tron 1an thi m01 chét s& c6 ap
suét hoi riéng, doc 1ap voi nbau va khi téng hai ap suét hoi bing ap buat khi quyén thi

76



hdn hop sé s6i. Nhu vay khi cht kéo hoi nudc voi chit hitu co khong tan hodc it tan
trong nudc, cit hoi xdy ra & nhiét do thdp hon nhiét dd soi cia nude (nghia 1 cAt duge
& 1% < 100°C), do d6 trong nhidu truong hop, thip hon nhiéu so véi nhiét d6 soi cla
chét hitu co. Diéu nay cho phép phéan riéng céc chit hitu co & ° < 100°C, tranh dugc
su phan huy ctia mot s6 chét & nhiét do so1.
1.2. Ung dung ciia phlro’ng phap cht kéo hoi nwée

- Phéan riéng céc chat hitu co 1ong, it tan trong nudce, ¢ 19 < 100°C, ra khéi cac
hon hop phan tng hodc nguyén liéu thién nhién. C6 thé néu ra vi du vé viéc st dung
phuong phap cét kéo hoi nude d& san xudt cac loai tinh diu c6 gia tri trong y duge va
doi séng nhu tinh dau bac ha, qué, hdi, long ndo, sa,.

- Tach cAc chét hitu co ra khoi cac chit nhua khong bay hoi duge tao thanh nhu
san phdm phu trong phan tng hodc tach ra khéi hdn hop chira mudi tan.
2. HOA CHAT, DUNG CU |
2.1 Ho4 chét

- H8n hop cac chit: acid benzoic, toluen, nudc.
2.2 Dung cu

- B6 dung cu cht kéo hoi nudce (xem hinh v&)

- Cbc thuy tinh 100 ml

- Ong dong, binh gan
- Phéu Buchner
nudc ra
x C
D
nudc vao
B
N A - E

Hinh 9:1/B6 dung cu-cit kéo hei nuée
A. Binh tao ho1 nuoc ‘ D. Ong sting bo
" B. Binh chtra hdn hop can tich  E.Binh hing san phim
C. Sinh han thang o '
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3. QUI TRINH THU'C HANH

3.1 N¢i dung o

Phén riéng hn hop acid benzoic, toluen nudc.

3.2 Nguyén tic

Acid benzoic tan nhiéu trong nudc néng, con toluen it tan trong nude. Vi vay, tién
hanh cAt kéo hoi nudc ta ¢6 thé phan riéng toluen ra khoi hén hop. Tir dich ct, gan bo
16p nudre, ta thu duoc toluen. HOn hop con lai trong binh cét, dd ra cbe, d& nguodi, loc
hut sé& thu duoc acid benzoic.

So dd tach cdc thanh phin ciia hén hop

H3n hop (acid benzoic + toluen + nwdc)

Cét kéo hoi nudc

l l

Phén con lai Dich cAt
D& nguodi, loc Gan

Acid benzoic Toluen

3.3. C4c bude tién hanh
STT Cic budée tién hanh
| Lap bd dung cu cht kéo hoi nude nhu hinh v&. (Chu ¥ & binh tao hoi A phai

¢ bng bao hidm, cim sau toi gin day binh va éng din hoi vao binh cit B

phai din siu t6i gin day binh).

2 |Cho nudc vao binh A (khoang 2/3 thé tich nuéc). Cho vao binh B 20ml hén
hop (acid benzoic + toluen + nuwae).
3 [Pun binh A. Khi binhjA s6i thi-dunnhe-binh-B (@-tranh ngung tu nudc &
binh c4t). Dich cAt thudng duc do tap nhii dich. T84 hanh cAt dén khi dich cit
chay ra trong subt thi nglrig:

4 |Db hdn hop trong binh B 1a cdc.neay. khi con nong. D& ngudi. Loc hit, thu

duoc acid benzoic.
5 [Liy dich cit cho vao binh gan. Gan bd 16p nudce s& thu duge toluen o phan

trén. Pong thé tich toluen thu dugc.
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4. CAUHOI LUQNG GIA N

1. Céc chét hifu co ¢4 tinh cht vat I nhu thé nao thi c6 thé d& dang cit véi hoi nudc?
2. Trinh bay cich tich acid benzoic, toluen ra khéi hdn hop acid benzoic, toluen va
nuoc. |

3. Trinh bay tng dung ctia phuong phap cit kéo hoi nuée.

Bail0

PHAN UNG HALOGEN HOA

Piéu ché ethyl bromid (C,HsBr)
Muc tiéu hoc tip
1. Trinh bay dwoc nguyén tdc diéu ché ethyl bromid. Viét dwoc phwong trinh phan ing

chinh va cdc phdn vmg phu. Trinh bay dugc cdch loai san pham phu.
2. Ld’p duoc by dung cu didu ché ethyl bromid nhie hinh vé.
3. Diéu ché duoc Ethyl bromid cé 4= 37 - 39°C, hiéu sudt = 60 - 70%.
1. COSO LY THUYET
Céc dan chit halogen c6 kha nang phan tmg cao, do d6 ching c6 ing dung rong

rdi trong thuc té. Nhiéu dn chit halogen dugc dung 1am nguyén lidu trong tdng hop
hitu co, dung lam dung moi. M6t s6 din chit halogen duoc dung lam thubc. C6 nhidu
phuong phap dé téng hop céc din chit halogen.
1.1 C4c phuong phap diéu ché din chit halogen
1.1.1 Didu ché cic din chit halogen mach hé

Cac dan chét halogen mach hé c6 thé duoc duoc diu ché bing cac phuong

phap chinh sau day: '
+ Thé nhém -OH cua alcol bing halogen:
+HX
R-OH —— R-X + HOH
(H,S04)

+ Cong hop halogen hoac HX vao alken: v
. +X
e R-CHX-CH,X

R-CH=CH,  —+

i HX
==—+—> | R-CHX-CH,

+ Thé halogen v&0 alkan:

+ X2 + X2 + X2
R-CH; —=R-CH;X —— R-CHX, ——> R-CX;
hv hv _ hv

+ Phén tmg trao dbi halogen:
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R—Cl + Nal ——> R-T + NaCl

: : “ether L
R-Br + Mg »_——* RMg—Br —=> R-1

R-CI + HgF, —> R-F + HgC, |
1.1.2 Didu ché din chit halogen thom ;
Didu ché din chét halogen thom ¢ thé bang cac phucmg phép chmh sau day
+ Thé halogen truc tiép vao nhén thom (SE) cl

+ Cl2 ' +HCl

(AIC]; khan)

+ Thé nhém diazoni béng halogen trong su ¢6 mat cia ddng (I) halogenid va acid

halogenic tuong tmg (phan Ung Sandmayer):

® e CuCl
Ar—N=N(AA ———— Ar—Cl + N»
‘ HCI
@ e CuBr .
Ar—N=N | Cl Ar—Br *T N
: HBr

+ Truomg hop dén chét iodo héa, c6 thé didu ché don gian hon bang cach dun néng
dung dich mubi diazoni v&i KI: KI - v |
AN, ClY ——> ANTT —=  Ar—1 + N,
+ Truong hop din chét floro hoa chi c6 thé didu ché bing phan ung Balz
Schiemamn: Cho dung dich mudi diazoni tac dung v6i dung dich dam dic natri
floborat (NaBF,) s& thu dugc aryl diazoni floborat két tia kha bén vimg; sau dé
dun néng mubi nay s& thu dugce dAn chét floro:

o o NaBF, [

@ Q- .
el® S |A-NeN(BE, ——= Ar—F 4 N, |+ B

1.2 Nguyén tic diéu ché ethyl bromid C2H5Br
Ethyl bromid dugc didu ché bang cach cho tic dung alcol ethylic voi acid
bromhydric (HBr) méi sinh theocée phan tmg sau day:
KBr + H,S804 —— HBr=+ KHSO4
C,HOH + [HBr——=» MICHBr + [H,0

Pay la phan Gmg thuén nghich, nlitmg v san pham cubi-cung la ethyl bromid dé bay
hoi, ludn luén duge tach ra khoi mdi trudng phan umg, do do trong thyc té, khi diéu
ché ethyl bromid, coi nhur phan img xay ra theo chiéu thudn.

Song song vo6i phan ang chinh néu trén, con ¢ cac phan mg phu cung Xay ra.
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C,H;OH + H,SO, ——> C,Hs-0-SO;H + H,0
' ethyl sulfat acid -
C,H;-0-SO3;H + C,H;OH ——— C,Hs-0-C,Hs + H,SO4
ether ethylic
Do do, khi diéu ché ethyl bromid, thu dugc hdn hop cic sin phém: ethyl
bromid, ether ethylic, H,SO,, H,0. Ta phai loai cac san phém phu: loai nu6c va HySO,
bing cach gan vi chung khong tron 14n véi ethyl bromid; loai ether ethylic bing cach
lic hdn hop (ethyl bromid + ether ethylic) véi H,SO, dic, khi d6 ether sé& tan trong
H,SO, dédc. Vai tro ctia H,SO, dédc: tao HBr méi sinh va xtc tdc cho phan tng tao
ethyl bromid. Khi diéu ché ethyl bromid, ta thém nuéc vao hén hop phan tng vdi muc
dich hoa tan KBr va lam cho phan tmg sinh HBr xdy ra tlt tlr, ddng thoi 1am giam phan
ung phu tao ether ethylic.
2. HOA CHAT, DUNG CU
2.1 Héa chit
- Kali bromid (KBr) - Acid sulfuric (H,SOy; d = 1,83)
- Acol ethylic (C,Hs;OH)
2.2 Dung cu
- Binh cdu dung tich 200 - 250 ml, sinh han thing, binh nén, éng dong
_ Simg bb, bat 1am lanh |
B /4 Nudc ra

! ‘s . P
{ Lu6i amining Nudc vao

Poog < 3 _‘ 1
TT* Dencon Bat nuroc da , -———bL_"?‘" :_1

Hinh-10.1.B6.dung cu-diéu-ché-ethyl bromid
A: Binh céu @4y 6 B: C nbi
C: Sinh han : D: Stng bo
(B6 dung cu cht phén doan xem hinh 6, trang 27, muc 4.7.2.2, ph?m Dai cuong)
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3. QUI TRINH THUC HANH

| STT  Cac bude tién hanh

Lip dung cu nhu hinh v& sao cho bd dung cu ndm trén mijt phing, dAu bic

1 | den cdn cach ludi = 2 cm va bng stmg bd cém ngap vao binh hing c6 chira
s¥n hon hop nudc va nudce da.
Tién hanh thi nghiém

L4y binh ciu phan tmg. Cho vao binh 13ml acol ethylic 95%, 10ml nudc cét

ic ddu. Lam lanh binh béng cach nhing vao chiu nuéc. Thém tir t& 15ml
H,S0, dic (chi ¥ deo kinh bao hiém), vira thém vira 14c va lam lanh dén nhiét
o phong. Thém 12g KBr (cha y khong 38 KBr day & cd binh).

Lép binh phan ung vao b6 dung cu. Dun cach cat. San phim duoc ct sang

3 | du6i dang cac giot du ning roi xubng day binh himg. Phan Ung két thuc khi

nglng roi cac glot dau do.

Téach san phim: Lay dich Cét cho vao binh gan dé loai bé nudc, lay 16p dudi

¢6 ethyl bromid va ether ethylic vao dng nghiém to.

Loai san phdm phu (ether ethylic):Dat éng nghiém chira san phém thé vao cbe
nu6e da. Thém ting glot 1,50, dic, lic. Cir 1 thé tich san pham tho, thi thém
5 |khoang 1-1,5 thé tich H,SO, dac. Gan bo lop H,SO, & dudi, lay C,HsBr ¢
16p trén.

Rira 2 14n bang nudc cht x Sml. Lam khan bang NaySOys.
6 | CAt cach thuy. Liy doan ¢6 t°s =37 - 39°C

Pong san phim, tinh hi¢u SUAt. '
Két qua thu dugc ethyl bromid 1a chit 16ng, trong subt, d = 1,46 (0 20°C) t°
= 38°C, mui dac biét. Hiu suft phai dat 60 — 70%.

4. CAC HANG SO VAT LY VA KHA NANG HOA TAN CUA NGUYEN LIEU
VA SAN PHAM TONG HQP TRONG MOT SO DUNG MOI

Chét M |tnc |t's6i d K% haHg hoa tan & nhiét 49 thuong —l
CC) | (O Aed! | Ether | Aceton | Benzen
KBr 19| 7307 -
Alcol ethylic 46 o7 T 0T R S e o o e +++ +
| Ethyl bromid | 1088 38,2 1,46 Uj P AT R R

5. CAU HOI LUQNG GIA
1. Hay trinh bay cac phuong phap didu ché din chat halogen“’
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2. Hay trinh bay nguyén tic diéu ché ethyl bromid? Sau phan {mg thu dugc nhiing san
ph?lm phu ndo va céach loai san phém phu tao thanh dugc tién hanh nhu thé nao?

3. Hay giai thich tai sao phai ding KBr & thé rin? Hay néu vai tro cia H,SO;4 trong
phéan tng diéu ché ethyl bromid.

Bai 11
PHAN UNG OXY HOA
Piéu ché acid benzoic
MUC TIEU HQC TAP |
1. Trinh bay dwgc nguyén tdc diéu ché acid benzoic, cdch tinh ché va logi b6 san
phdm phu ciia phan img dicu ché acid benzoic.
2. Lc‘fp duoc b dung cu diéu ché acid benzoic nhw hinh vé.
3. Diéu ché dwoc acid benzoic, c6 £ =1 22°C. higu suat dat 70- 80 %.
1. CO SO LY THUYET | |
1.1 Phan &ng oxy ho4 ciia hop chit hitu co
Phéan {mg oxy hoa dugc tmg dung rong rai trong tdng hop hitu co. Su oxy hoa
mot hop chét hitu co thudng gin véi viée tach nguyén tir hydro hodc su két hop
nguyén tir oxy vao. V& ban chit, sy oxy héa 14 qua trinh cho electron. Nhur vy, chit
nao c¢6 khuynh huéng d& cho electron thi cang d& bi oxy héa. Nguoc lai, chit ndo c6 ai
luc 16n véi electron (dé nhan electron) thi 14 chét oxy hoéa manh, vi du : KMnO,, acid
cromic, hydroperoxyd, acid sulfuric dic, cac peroxyd kim loai, Cl, Bry,....

Mitc d6 d& b oxy héa ctia mot sb hop chit hitu co c6 thé sap xép theo thir tur:
RH < R-OH < R-NH;,

-CH; < -CH, - < -CH=
RCH,CH,R < RCH=CHR
Phén tng dehydro hda cling dugc xem la trudng hop riéng cua phan Gng oxy
1 a. Qua trinh oxy jhéa-phu-thude-vao nhidu-véu-td-khic nhau nhu ban chit tac nhan
oxy hoa, dic tinh ctia/chat bi oxy h6a va m6i trwéng phan tng.
1.2 Mt s6 phan &ng thwong ding dé aidn ¢hé acid carboxylic
1.2.1 Di tir alcol

o (0]
R-CH,-OH —> RCHO — RCOOH

1.2.2 Pi tir hydrocarbon
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1.2.2.1 Ditw hydrocarbon HO
(O]
R-CH; ~——— RCOOH

1 2.2.2 Ditw hydrocarbon khong no
R-CH=CH-R; — RCOOH + R;COOH

1.2.2.3 Di tir hydrocarbon thom
. [0]
Ar-R — Ar-COOH

1.2.3 Di tir hop chit nitril

1.2.3 Di tir hop chit co kim
CO, \ H,0
RMgX — RCOOMgX W RCOOH
1.3 Nguyén tic diéu ché acid benzoic
Oxy hoé toluen bing KMnO, trong nudc ta thu dugc acid benzoic & dang mubi.
Phuwong trinh phén ieng: -
C¢Hs-CH; + 2KMnO, — C¢Hs-COOK + 2Mn02¢ + KOH + 1,0

C¢Hs-COOK. + HCl — C4Hs-COOH} + KClI

Khi oxy hoa toluen bing KMnO4 trong nude ta thu duge acid benzoic ¢ dang
mubi kali benzoat tan trong nuée va marngan d1oxyd khéng tan. Khi két thiic phan img,
loai KMnO, du bing alcol ethylic, loc loai bd mangan dloxyd trén phéu Buchner. Bdc
hoi dich loc dén con 1/5 thé tich, thém tir tir acid clohydric dac dén phan tmg acid s&
thu duogc acid benzoic & dang két tinh. Loc hat qua phé&u Buchner, rira tiia bing nudc
lanh. Ly két tua va shy kho6 & ngoai khong khi. (Acid benzoic ¢o thé tinh ché bang
phuong phép thing hoa).

2. HOA CHAT, DUNG CU
2.1 H6a chit

- Toluen

- KMnOy

- Acid HCI dac

- Alcol Ethylic

- Nudce céat
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2.2 Dung cu
- Sinh han hdi luu Nuédc ra
- Binh ciu d4y tron 250 ml
- Céc thay tinh 100 ml Sinhhan
- Ong dong
- Phéu Buchner
- Ludi amidng Nubc vao —
- Dén con
- Bat st : Binh cu
- Phéu thuy tinh

Lu&i amidng
béncon —» _j

Hinh 11.1 B dung cu diéu ché acid Benzoic

3. QUI TRINH TIEN HANH

STT : Céc buéc tién hanh

A | Lip dung cu nhu hinh v&

B | 1. Cho vao binh phan ung 1,5 ml toluen, 1g KMnO,, 50 ml nugc cét va vai
ménh sit. Lic déu hén hop trong 5 phut.

2. Lap binh phan ing voi sinh han héi luu. Pun cach ludi s6i nhe trong mot
gi®, thinh thoang lic hdn hop phan tmg (b6 dén cdn ra trudce khi lic).

Sau d6, 1dy binh phan tmg ra, d& ngudi, thém tir tir ethanol vao cho dén khi
hét mau tim.
3. Loc trén phéu Buchner dé loai hét MnO,.

4. D6 dich loc ra 2 bat siz, béc hoi dich loc cho dén khi con 1/5 thé tich dich
loc. Néu thay dich loc bi duc thi loc néng qua phéu thuy tinh d& loai hét
MnO,. Pé nguéi dich loc.

5. Thém tir tr HCI ddc vao dich loc dn phan tng acid. Acid benzoic tao
thanh dudi dang két tua.

6. Loc hut qua phéu Buchnar s thi dietlacid benzoic.

Acid benzoic 13 chat rin két tidh s fring, nong chay ¢ 122°C.

4. CAC HANG SO VAT LY VA KHA NANG HOA TAN CUA NGUYEN LIEU
VA SAN PHAM TONG HQP TRONG MOT SO DUNG MOI
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Kha nang hoa tan & nhiét do thuong

H,0 | Alcol Ether | Aceton

- + |+ +
+ + + +
- + + +

5. CAU HOI LUQNG GIA

1. Trinh bay nguyén tdc ctia phan ing didu ché acid benzoic?
2. Trinh bay cach loai cac san phém phu sinh ra trong qué trinh didu ché acid benzoic?
3. Hay cho biét co thé diéu ché acid benzoic tlt nguyén lidu déu 1a cac ddng ding cta
toluen duge khong? Tai sao?
Bai 12
PHAN UNG ESTER HOA
Pitu ché ethylacetat

MUC TIEU HQC TAP

1. Trinh bay dwoc nguyén iéc didu ché ethylacetdt. ‘

2. Trinh bay dugc cdc bién phdp lam tdng hiéu sudt cua phdn ung ester hoa.

3. Lép dwoc by dung cu diéu ché ethylacetat nhw hinh vé.

4. Didu ché duwoc ethyl acetat, c6 5= 77°C, hiéu sudt khodng 60% -66%.
1.CO SO LY THUYET
1.1 Phén démg ester hoa

Phan tmg gitta acid carboxylic v6i alocoi goi 14 phan Umg ester héa.

O t 0O
.+ ROH =—== + H,0

1.2 Dac diém cia phén ¥ng ester hoa N ‘

Phéan (g ester hoa 1a phan-g thudn nghiéh) BOTd6 bi giéi han boi trang thai
can bing. Thue nghiém ching 10 Tang, o trang that can-bine-chi c6 2/3 lugng acid va
alcol diroc ester hoa. Do do higu suat.phan (g ester hoa t61 da chi khoang 66.67%.

(3 nhiét 46 phong va khéng c6 mat xuc thc, phan ing nay dién ra rat chim. Khi
c6 mit cac yeu t6 nay, phan ung nhanh chong dat trang thai can bang nhung khong

D

thay d6i dugc trang thai can bang. Xuc tac thuong dung la 1512804'd€1rn dic, no vira ¢o
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tac dung xuc tac vira co kha nang hut nudc. Luong acid thuong ding bang 5-10% so
voi luong alcol, mdt s6 phan phai dung nhidu acid hon nita méi thu dugc higu sudt
cao.

1.3 Cac phwong phap lam ting hi¢u sufit phin img -

- Dung leong du acid carboxylic hodc alcol. _

- CAt ester ra khoi hdn hop phéan ting hogc dung tic nhan loa1 nudc ra khoi hén
hop phan tng. y \

- C6 thé diing cac phuong phap ester hoa khéc.
1.4 Nguyén tic phan &ng ester hoa diéu ché ethylacetat

0 0
| e on + CyHsOH I_t1+ & 3C/U\OC2H5 + H0
2. HOA CHAT VA DUNG CU
2.1 Héa chit - Dung dich Na,COj; 20%
- Alcol ethylic 95 % - Dung dich CaCl, bdo hoa
- Acid acetic béng
- Acid H,S0, dic (d=1,84 g/ml)
2.2 Dung cu _
- Binh Wurtz 100 ml - Simg bo, nhiét ké
- Sinh han thing - Bat dun cach cat
- Phé&u nho giot _ - Binh gan, binh himg

Hinh 12.1 B§ dung cu dé diéu ché Ethyl acetat
A. Binh Wurtz B. Binh:nho giot
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C.Sinhhan =~ = -D. Ong simg bd E. Binh himg
F. Nhiét ké G. Bat dun céch cat-

(Bo6 dung cu cit phan doan xem hinh 6, trang 27, muc 4.7.2.2, phan Dai cuong)

3, QUY TRINH THU'C HANH

STT

Cic budc tién hanh

A

L:"ip dung cu nhw hinh vé.

Tién hanh thi nghiém

L4y binh Wurtz, cho vio binh 2,5ml alcol tuyét dbi. Deo kinh bao hiém, rot rit
tr tr 2,5ml H,SO, ddc vao déng thoi 1am lanh binh Wurtz béng cach nhung vao
chau nude. Lau kho binh Wurtz,

Déy binh Wurtz bing nut c¢6 cdm phéu nho giot c6 chua s&n mot hdn hop gdm
20ml alcol ethylic tuyét d61 va 20m] acid acetic bing. Dun trén bat cach cat t&i
140°C.

Nho tir tir ting giot hdn hop & phéu nho giot xubng binh phan tmg va diéu chinh
sao cho téc d0 nho giot phai bang téc do cét ra. Trong subt thoi gian phan tng
duy tri nhiét 46 & 14o°c.

Khi phan tng xong, trung hoa dich cit ngung tu & binh hing bing dung dich
Na,CO; 20% (kiém tra bing gidy quy). Tach 14y 16p ester & phia trén, sau do lic
voi 5ml dung dich CaCl, bédo hoa dé loai alcol con sét lai. Pé yén mdt lac cho
phén 16p, tach 14y 16p ester & phia trén. Lam khan bang Na,SOy, dé yén mdt luc
sau d6 gan lay 16p ester.

C4t phan doan trén ndi cach thay va thu 1y ethylacetat & phén doan 70 - 78°C.

Tinh hiéu sut phan @mng.

Ethylacetat 1a chit 16ng khdng mau, frong sudty eommii thom cua qua chin. J

Chu ¥ : Ethyl acetat c6 thé tao hén hep:dangphi shu sau:

e Hdn hop 91,8 % ester véi 8,2 % nude sdi & 70,4°C.
o Hon hop 69,2 % ester va 30, 8 % alcol ethylic s61 ¢ 71, 8°C.
e Hdn hop 83,2 % ester, 9 % alcol ethylic va 7,8 % nuéc 561 ¢ 70,3°C.
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4. CAC HANG SO VAT LY VA KHA NANG HOA TAN CUA NGUYEN LIEU
VA SAN PHAM TONG HQOP TRONG MQT SO DUNG MOI

Hop chét M | T°%(°C) | d (g/ml) | Kha ning hoa tan & nhiét do thudng
H,O Alcol Ether
Acid acetic | 60,05 118 1,053 +H+ 4+
Alcol ethylic | 46,07 78 0789 | +H+ | 4+t | et
H,580; 98.08 1,84 -+ -+
Ethylacetat | 88,10 77,15 0,901 - +++ ti

5. CAU HOI LUONG GIA

1. Trinh bay nguyén tic ctia phan tmg diéu ché ethyl acetat?

2. Hay trinh bay céc bién phap ning cao hiéu suit clia phan (mg ester hoa dugc tmg
dung trong qua trinh diéu ché ethy! acetat.

3. Trinh bay cach loai san phdm phuy, tinh ché ethylacetat tir hdn hop phan g,

BAI 13
PHAN UNG AMID HOA
Piéu ché acetanilid C4Hs-NH-CO-CH,

Muc tiéu hoc tap

1. Trinh bay duwgc nguyén tdc diéu ché acetanilid.

2. Trinh bay dwoc cdch logi san phdm phu va tinh ché acetanilid

3. Diéu ché duoc acetanilid, c6 . = 114°C, hiéu sudt dat 70-80%.
1. COSO LY THUYET
1.1 Amid: Amid 14 din chét cta acid carboxylic, trong d6 nhém hydroxyl ctia nhom
carboxyl duoc thay thé bing nhém amino (-NH,).

(0) 0]
R—CZ =5 R=qZ
~OH | (NHz
Acid carboxylic : Amid

Nhém dinh chitc amid;., . —CZ
Nt

Khi thay thé mét hay ca hai nguyén ti hydro cia nhom —NH, bing gbc
hydrocarbon, thu dugc amid thé.
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C6 hai loai amid thé:
o _ 0 |
-Amidthé 11in: R—CZ
NH-R'
T 0
- Amid thé 2 1an: R—C/(N,R'
\Ru
1.2 Cic phwong phap diéu ché amid

1.2.1 Tir mudi amoni ciia acid carboxylic

© 0
R—CZ —_— R—CZ
ONH, -H,0 NH,

1.2.2 Tir din chit ctia acid carboxylic véi amoniac va amin

(RCO),0 + NH, —> RCONH, + RCOOH
RCOX + RNH, —> RCONHR + HX
RCOOCH, + NH, —> RCONH, + GH;OH

4

V&i amoniac va cdc din chit cua acid carboxylic ta thu dwoc amid chura thé.
Néu di tir amin bac 1 (hodc bac 2) va cac din chét cua acid carboxylic ta thu dugc
amid thé 1 14n (hodc amid thé 2 14n).
1.2.3 Hydrat hoa nitril v6i sy ¢6 mat ciia acid v6 co
R—C=N + HO —— - R——C/(O
NH,
1.3 Nguyén tic didu ché acetanilid

Cho anhydrid acetic tac dung véi anilin, 6 diéu kién cach thuy 70 - 80°C, ta thu
duoc acetanilid. |

Phuwong trinh phdn teng:

o 0 | 0
N N CeHsNHy ——> P /© + CH;COOH
H;C™ ~07 “CHj N

¢~ N

Acetanilid 13 chét rin két tinh; khé-tan trong pude lanh, da tan trong nudc néng.
Vi véy, c6 thé két tinh lai trong dang moi Ia nudc nong.
2. HOA CHAT DUNG CU
2.1 Ho4 chit
- Anilin (d = 1,022)
- Anhydrid acetic (d=1,080)
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2.2. Dung cu.

- Binh c4u dung tich 50 ml
- Bat dun céch thuy

- Cbc thuy tinh, dng dong
- Phéu thuy tinh

- Phéu loc hut Buchner

- Pén c¢dn

- Ludi amidng

Diia thuy tinh

" 1. Dich loc
A L\
Hinh 13.1 Loc néng qua phéu thuy tinh dé két tinh lai acetanilid

4. QUI TRINH THU'C HANH

STT Cic buéc tién hanh

1 | Liy mot binh ciu 50 ml, khd. Cho vao binh 1,2 ml anilin méi cét (d=1,022),
1,5 ml anhydrid acetic (d=1,080). '

2 | biét binh phan mg vao bat cach thuy, kep cb binh vao gia d&. Duy tri nhiét do
cach thuy 70 — 80°C trong 30 phat. Thinh thoang khudy trén hén hop phén tGng.

3 | Db hdn hop phan tmg dang néng vao cbc thuy tinh cé chira 35 ml nuée cat.
Khudy déu sé& c6 tha acetanilid.

4 Loc hut trén phéu Buchner, thu két tha. Thu dugc acetanilid thé.

5 | Két tinh lai: Hoa tan acetanilid tho vao mét céc thuy tinh chita sdn 25 ml nudc
sOi. Khuéy cho tan hoan toan. Loc nhanh qua phéu thuy tinh, 1am lanh dich
loc.

Acetanilid s& két tinh. Loc hiit thu tila bang phéu loc Buchner.
6 | Séy khdé & 60°Ctrong-30 phii, Can, san phém, tinh hiéu sut. Hiéu suat pha1

dat ~ 70-80%. Do diém chay phai dat-3°,. = 114°C.

4. CAUHOI LUQNG GIA®
1. Trinh bay nguyén tic didu ché acetanilid? Hay néu nhitng luuy khi tién hanh phan

ung diéu ché acetanilid?
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2. Trinh bay nguyén tic lya chon dung moi 4 tién hanh tinh ché acetanilid bang
phuong phap két tinh lai?
3. Trinh bay bién phap xit 1y néu dung dich sau khi tinh ché acetanilid, dem lam lanh

ma khong xuét hién két ta?

5. CAC HANG SO VAT LY VA KHA NANG HOA TAN CUA NGUYEN LIEU
VA SAN PHAM TONG HOP TRONG MQT SO DUNG MO1

Chét M T T i D Kha ndng hoa tan & nhiét do thubn;
Cc) |+ o) H,0  Alcol | Bther | Aceton
| Anhydrid acetic | 102 -73 140 1,08 + + + +
Anilin - 93 : 184 1,02 - + + +
Acetanilid | 135 | 114 | ; + + +
Bai 14

HQP CHAT AZOIC VA DIAZOIC
Pidu ché phim vang B-naphtol

Muc tiéu th tap

1. Trinh bay dwgc nguyén tée, diéu kién, cach kiem tra phan ing diazb hod.
2. Trinh bay dwoc nguyén téc ciia phadn ing didu ché phdm vang B-naphtol.
3. Didu ché dwoc phdm vang [-naphtol va gidi thich dwoc cdc bude tién hanh
cua phan ung didu ché phdm vang p-naphtol.
1. CO SO LY THUYET
1.1 Hop chit diazoic vi azoic
' Diazoic va azoic 1a nhitng hop chit hitu co c6 mang nhém chuc azo. D6 la

nhém chie gdm hai nguyén tit nito lién két v6i nhau bang lién két doi.

—N=N— : nhdém azo
_ _ Ar: gbc hydrocarbon thom
Ar—N=N—-X Ar—N=N—Ar
g ' IR X: CI", HSO,, NO;~, OH, OR"
hop chat diazoic hgp.chat.azoic ’
1. 2 Phan ung diazo hoéa

1.2.1 Dinh nghia: phan mg diduchéhop cht diazoic tr hop chét amin bac 1 va acid

nitro tao thanh hop chét azoic dudidang b diazoni goina phan ing diazo hoa.

- V&i amin bac 1 mach ho phan ing diazo hoa tao mubi diazoni khong bén, bi

phan huy thanh alcol va giai phong nito:
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HzO' : . )
RNH2+0N0H——»RNN0H—>R0H+N2T

- VO‘l amin thom bac 1 phan {ng diazo héa tao mudi diazoni bén ving do c6 su lién

hop clia nhom azo véi hg théng thom:

NaNO,/HCl .
ANH, —————> AN, Cl 4 HO + NaCl

1.2.2 Diéu kién ctia phin img diazo hoa

- Mubi diazoni [Ar-N'=N]CI" chi bén & nhiét d6 thip nén phan ung diazohda
phai tién hanh & nhiét do thip 0 — 5°C. Ngudi ta thudng ding nudc da hodc hon hop
nuée da voi NaCl hoac CaCl, dé lam lanh bén ngoai hén hop phan {ng. Truong hop
cin thiét 6 thé cho thém nudc da truc tiép vio hdn hop phan tmg.

- Tuy vao tinh tan va lyc base clia amin ma co thé tién hanh phan tng trong céc
dung moi khac nhau nhu nude, dung moéi acid, dung moéi hitu co. Pdi voi amin ¢6 luc
base trung binh nhu anilin c6 thé tién hanh phan tmg diazo hda trong moi trudong nudc.
Dé tién hanh tSt phan tmg diazo héa va tranh phan tmg phli cua mudi diazoni v6i amin
du nguoi ta pha1 dung du acid v6 co. Cu thé thuorng dung ty 1& 2,5-3 mol acid vo co/
1mol amin va pH méi trudng trong qua trinh phan tng diazo héa can duy tri pH ~3 - 5

- Pé kiém tra xem phén g ‘diazo hoa d3 hoan toan hay chua ngudi ta sit dung
gidy chi thi tim hd tinh bot d& phat hién phat hién acid nitro du.

2HNO, + 2KI + 2HCI —» I, + 2KCl + 2H,0O + 2NO

Jod dugc giai phong s& tdc dung vdi tinh bot lam cho gidy KI tim hd tinh bot
chuyén tir mau tring sang mau xanh.

- Mubi diazoni rén thuong khong bén, d& gay nd nén ngudi ta khong tach 14y né
ra khoi dung dich ma chi diéu ché khi nao cn ding dén. Mudn diéu ché mudi diazoni
& thé rin ngudi ta hoa tan hoic didu ché hdn dich mudi amin v&i acid manh trong acid

acetic bang. Lam lanh va thém vao do ester cta acid nitro (amyl nitrit hay ethyl nitrit):
Ar NI'Iz HC] + C5H110 N= O —> Ar-N2+ Cl- + C5H1 IOH + Hzo

Sau dé thém etheroxyd de két tharmudi diazoni.

Phan &mg nay co thé xay ra trong moi truong alcol khan voi khi HCl kho. Ngoai
ra, mudi diazoni rin-ciing duge-dicu ché-bang.cich.cho phenyl hYdrazin tac dung vai
clo & mdi trudmg alcol va nhiét o -80°C. |

C6H5NH—NH2 + 2C12 —> C6H5N2+ Cl- + 3Hd
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1.2.3 Co ché phin img diazo hoa

Phan mg diazo hoa xay ra theo co ché nhur sau:
- ( giai doan du: phan tmg tién hénh ¢ modi trLr‘o*ng acid manh nén tao ra dang hoat
d6ng cta acid nitro 12 ion nitrosonium N 0.
- O giai doan tiép theo tac nhan 4i nhén ON-"0OH, (ion nitrosyl hydrat) phin u’ng voi
amin thom bac 1 tao thanh nitrosamin béc nhit giai doan nay chim va quyét dinh tbe
d6 cuia phan tmg diazo héa Nitrosamin béc nhat & mdi truong acid s& tac ra

diazohydrat, diazohydrat tiép tuc chuyén thanh cation diazoni.

+
H* + ON-OH === N=0O + H.0

+

Ar—NH, + N=0 Ar—NH-N=0 + H*

N-Nitrosamin

+ +
Ar—NH-N=0 —j-—:— Ar—NH-N=0H =H . Ar—N=—N-OH

Diazohydroxyd N
+ + -
H . Ar—N==N-OH, H20 [Ar—NEN]

. Mubi diazoni

Trong qua trlnh phan tmg, phai ding thira acid v6 co vi acid v0 co s€ hoa tan
hoan toan va chuyén hét amin thom thanh dang mudi, vi néu con amin ty do thi dé xay
ra phan img phu sau day:

.- -HCl '
CgllsN,"Cl” + HNH-CHs —> CgHs—N=N-NH—-CgHs
triazen khong mau
Phan g niy xiy ra & mdi truong trung tinh hay acid nhe, dén pH = 5, triazen

khong mau s€ co chuyén vi ndi phan tir hodc dlazmc tao thanh tac dung v6i anilin dé
tao thanh hop chit azoic c6 mau.
C¢Hs—N=N-NH-C¢H;
C¢Hs—N=N-C¢H,—NH,
CeHsN," C1” + CgHs—NH, azoic ¢c6 mau
Trong thyc té, néu dung thira acid, phan Gng diezo hod coi-nbu xay ra hoan toan.

Cac mudi diazoni tuy khong bénnhumg dé dituehé, ching lai c6 kha nang phén
tmg cao nén dugc ding nhidu 1dm nguyén liéu trung gian. trong cac phan ting tdng hop
nhu: didu ché phim nhudm, A8 CHE hydrocarbot thotr va cac din chét cua
hydrocarbon thom ma khéng thé diéu ché bing phuong phép truc tiép duoc.

Trong bai thuc tap ndy ching ta s& diéu ché mot hop chét di qua giai doan trung

gian tao mubi diazoni d6 1a phim vang B-naphtol.
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1.3 Diéu ché phim vang B-naphtol
Nguyén tic diéu ché

- Piéu ché muoi diazoni tir acid sulfanilic

Ho3s©— _+ NaQH ms—@—m
+NaNO,/HCl i
~ INaO,$ N=N | CI
0-5°C

- Phan {mg ghép 461 mudi diazoni véi B-naphtol

ao3s~ON—N cr “ —

2. HOA CHAT, DUNG CU

2.1 Hoi chit

- Acid sulfanilic

- B-Naphtol

- NaNO,, NaOH 2N, HC1 4N, Na(Cl
- Gidy KI tAm hd tinh bt

2.2 Dung cu

- Cbc c6 md dung tich 250ml
- Ong dong, gidy loc
- Phéu loc Buchner

Hinh 14.1 Xhuay tron 1on hop phan émg & giai doan ghép doi.
3. QUI TRINH THU€-HANH

TT Cic bude tién hanh

Giai doan tgo muoi diazoni
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1 | Trong cc thiy tinh hoa tan 0,8g acid sulfanilic trong 2,5m] dung dich NaOH
2N, dun néng cho tan. D& ngudi dung dich rdi cho thém mot dung dich gdm
0,3g NaNO, trong 4ml nudc.

2 | Lam lanh dung dich trén bang cach ngdm vao nuéc da va rét dung dich ndy
vao mot cb khac chira 4,5ml HC] 4N (vira rét vira quiy déu). Thu dugc huyén
phit 12 mudi diazoni ctia acid ~sulfanilic (Céc A).

Dimng diia thily tinh chdm dung dich trong cb¢c A 1én gidy KI tim ho tinh bot

phai c6 mau xanh.

3 | Trong mét cdc khac (Céc B) hoa tan 0,7g P-naphtol trong 8ml dung dich
NaOH 2N.

4 | Lam lanh cbc A va cbc B. Rt tir tir dung dich A vao dung dich B. Quiy déu.
Pé yén s& thay xuét hién tinh thé mau vang. Cho thém vao hén hgp phan ting
1,7g NaCl.

5 | P& yén khoang 30 phiit. Loc hut liy tinh thé va rira bing mét it nuéc lanh. Thu

duoc pham vang B-naphtol. Hiéu suit ~ 75%.

4. CAUHOI LUQNG GIA

1. Trinh bay co ché, di€u kién ctia phan tng diazo hoa?

2. Trinh bay nguyén téc diéu ché phim vang B-naphtol?

3. Giai thich tai sao phan {mg diazo hoa lai tién hanh & nhiét @6 0 - 5°C?

4. Trinh bay muc dich cua viéc thém NaCl vao hén hop phéan ing & giai doan cudi?

5. CAC HANG SO VAT LY VA KHA NANG HOA TAN CUA NGUYEN LIEU
VA SAN PHAM TONG HQP TRONG MQT SO DUNG MOI

, , Tne |T°s6i| d 5 o 5 2 hAL AA L
Chét M C0) €0) Kha néng hoa tan & nhiét do thuong
H,0 | Alcol | Ether | Aceton | Benzen
Acid sulfanilic | 191,21 | 280-300 + - - - .
(phén hay)
B-naphtol 144,16 | 121-123 : - T+ RN R—
NaNO, 69,0 271 +H+ - - - N
HCl 36,46 | -114,2 |-851 [1,639 [+ | - ; - -
NaOH 40,00 320 =+ - - - -
‘“Bai'15

TONG HOP MOT THUOC HIEN HINH
Pitu chié.aspirin.(acidacetylsalicylic)
Muc tiéu hoc tap

1. Trinh bay dwoc nguyén tdc diéu aspirin.
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2, Trinh bay dwoc cdch tinh ché va kiém tra dé tinh khiét cia ché phcfm.

3. Pidu éhé dwoc aspirin, ¢6 °nc = 133 - 135°C, hiéu sudt ~ 70%.
1.COSO LY THUYET

Aspirin dugc téng hop ldn diu tién bdi A. Baeyer ndm 1893. Sau d6 aspirin d
duoc nghién ciru vé tac dung duoc 1y va dua vao tmg dung trong y hoc lam thubc ha
nhiét, gidm dau, chéng viém (do e ché sinh tdng hop prostaglandin) tir n#m 1915.
Aspirin (acid acetylsalicylic) 1a mot chét thudc théng dung, riéng thi trudng M, luong
aspirin sit dung 1én t6i 10 ngan tAn/nim.
1.1 Nguyén tic diéu ché aspirin

Acyl hoa nhom chirc phenol ctia acid salicylic bing anhydrid acetic, voi su ¢6

mit clia xuc tac 12 acid sulfuric, s& tao thanh acid acetylsalicylic (aspirin).

- Phwrong trinh phdn irng:
A
COOH >C—CH3 COOH
@ +q %%%i @i + CH;COOH
OH £ CHs O—C—CH;,
o J -

1.2 Co ché phan tng acyl ho diéu ché aspirin

Acid sulfuric 12 chét xtc tac, tic dung vo&i anhydrid acetic tao thanh cation

acylum: o 0
. & Q .
/C—-CH3 ® /C—CH3 /C CH;
:) — H—QO) — H—O0
N N ®
H / . . .3
Q Cation acylium

Su tAn cong cua nhém —OH phenol vao cation acylium cia acid salicylic dan t&i
tao thanh ester:

C[COOH OiCOOH @COOH

C—CH3
1.3 Nguyén tic tinh-chéaspirimbang phwong phap két tinh lai ,

Phuong phép két tinh lai Ja phuong phip don gian, thong dung va kinh té dé
tinh ché cac san phém 1a chét rin. Viéc chon dung moéi két tinh lai thich hop sao cho
chét két tinh hoa tan trong dung mdi khi dun néng va khi dé lanh c6 thé két tinh lai d&
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dang va nhiéu nhﬁt 12 vAn d& quan trong khi tinh ché san phdm bing phirong phap két
tinh lai. ’

De tinh ché asplrm bang phuong phéap két tinh lai, ngudi ta dwa vao do tan cua
aspirin va acid sallcyhc trong ethanol (ac1d sahcyhc tan trong ethanol lanh t5t hon so
Vi aspirin, aspmn tan tot trong ethanol nong va tua 1a1 trong ethanol lanh).

2. I-I_OA{CH}AT vDUNG CU '
2.1 Hoa chit

- Acid salicylic - Acid sulfuric dic

- Anhydrid acetic - Dung dich FeCl3 1% -~
- Ethanol o o ; |

2.2 Dung cu

- Binh cdu dung tich 50ml - Ong dong

- Bat céach thuy . -Dén cbn

- Nhiét ké ‘ - PhBu loc Buchner

- Phéu thuy tinh - Gidy loc

<«——Phéu Buchner

May bom hut
chin khoéng

Hinh 16.1 B loc hiit chin khong sir dung phéutoc Buchner -

3. QUI TRINH THUC HANH ,

STT o -~ .C#c buée tién hanh

98



1 | Liy mot binh cAu khd, dung tich 50ml, cho vao binh 1 g acid (0,006mol)
salicylic. Thém 1;5ml (1,35g; 0.13mol) anhydrid acetic. Khudy trén déu hdn
hop bing diia thuy tinh.

2 | Dat binh phan tmg vao bét cich thuy, kep cb binh ciu vao gia d. Thém 1
giot H,SO, déc. Duy tri nhiét d cach thuy 60°C trong 15 phut. Thinh thoang |-
khudy trén hén hop phéan tmg. Acid salicylic tan, aspirin tao thanh két tinh
nhanh.

3 LAy binh phéan tng ra khoi bat cach thuy, d& ngudi. Thém 15ml nudc vi
khudy manh. Loc hiit trén phdu Buchner. Rira tia 2 l4n bing nudc cit, mdi

lan 5ml nuée cat.

4 | Tinh ché va két tinh lai:

- Cho san phdm thé vao binh ciu dung tich 150ml, thém 3ml ethanol, rdi dit
trén bat dun cach thuy & 60°C, khudy tron cho dén khi aspirin thé tan hét,
Thém 10ml nu6e 60°C. Khudy tron déu hdn hop cho tan. Néu chua tan hét
lai dun néng trén cach thuy cho dén tan hoan toan.

- Lam lanh binh, aspirin s€ két tinh. Loc hut trén phéu Buchner. Rira tia
bang nudc cit cho téi khi dich loc khéng cho mau tim véi dung dich FeCls
1% (l4y dich loc & cudng phdu d& thir v6i FeCly 1% khong 1y dich loc dudi
binh loc). '

5 | C4t san phim vao lo dung mau, ghi ho va tén, 5, 16p 1én nhin vi dan vao lo

dung san phdm ctia minh.

4. CAU HOI LUQNG GIA

1. Trinh bay nguyén tic, co ché cta phan tmg ester héa didu ché aspirin?

2. Trinh bay cach tinh ché aspirin sau phan tng?

3. Hay trinh bay cach kim tra d6 tinh khiét ctia ché phim sau khi tinh ché?

5. CAC HANG SO VAT LY VA KHA NANG HOA TAN CUA NGUYEN LIEU
VA SAN PHAM TONG HQP TRONG MQT SO DUNG MOI

Chét M Fmchay HASOr k Kha nang hoa tan & nhiét do thudng
(°C) °©) H,0 | Alcol | Ether | Acetorr'} Benzen
Acid salicylic 138 159 4| D +
Anhydrid acetic | 102 L730C U Tyag 11 + + ++ | +
Ethanol 46 | 117 | 785 | 0,79 [+++
fxspirin | 180 135 St o+ +
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Bai 16
TONG HQOP MOT CHAT THUOC PIEN HINH
Piéu ché aspirin (acid acetylsalicylic) (tiép)

Muc tiéu hoc tap _ L o -

1. Trinh bay dwoc cdc phan ieng dinh tinh aspirin, thwe hién duwoc va viét duoc
cdc phwong trinh phan ung dinh tinh aspirin. B o I

2. Xdc dinh dugc nhiét do nong chdy cia aspirin ( aspirin t(fng hop dugc phai
c6 °ne = 133 — 135°C), tinh dugc hiéu sudt ctia phdn ii"ng téﬁg hop dspz'rin (hiéu sudt
phi dat khodng 70%). o
1.CO SO LY THUYET
1.1 Céc phin ung dinh tinh clia aspirin

Aspirin tong hop dugc c6 cac phan tng ddc trung sau:

- Cho cac phan Umg déc trung ctia nhom c}arﬂboxylk (Xem lai & bai thyc tap s6 5,
acid carboxylic, trang 57): Phan img v&i natri carbonat Na,COs giai phéng co,t.

- Cho céc phan ng dic trung cua nhém chirc ester: Phan g thuy phan.

1.2 Xac dinh nhiét d§ néng chay clia aspirin

- . - X4c dinh nhiét d6 néng chay cla aspirin tong hqp dugc bﬁng phuong phap
mao quéan (xem lai k§ thudt xac dinh nhiét d6 nong chay ctia hop chét hitu co rin & bai
thyc tap sb 1, trang 34).

1.3 Tinh hi¢u suit cia phin Gng tong hop

Ciin ¢t vao phuong trinh phan (mg tdng hop aspirin:

- Tinh todn s6 mol cia mdi hgp phan tham gia phan ing. Tir d6 xac dinh duoc
hop phin no cé s mol du, hop phin nao ¢6 s6 mol vira du trong phan tmg. Can ot
vao sb mol ctia hop phan c6 sé mol vira du trong phan tmg d3 tinh toan sb mol aspirin
tuong (mg dugc tao thanh. -

- Tt sb mol aspirin dugc tao thinh — tinh durge s6 gram aspirin theo ly thuyét.

- Hiéu suét ctia phan tng tdng hdp Hasp,rm ’dtf{yc tinh nhu sau: '

Haspirin = sb gram aspirin tong hop duioc/30-gtat aspitin theo ly thuyét x 100%
3. QUI TRINH THY'C HANH ‘ |

STT C#e bwsctiémhanh

1 | Siy kho sén phém
Cho aspirin tng hop duge tir lo dung mAu vao mot dia petri c6 duong kinh 8

~10cm, ding diia thuy tinh dan déu aspirin khip mit dia, trinh @8 aspirin don |
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tu lai mot goc. Pat vao i sdy, sdy & 60°C dusi ap suat thuomg, trong 30 phut.

2 | Chn, tinh hiéu suét
Sau 30 phut iy ra can va tinh hidu suét. Hiéu sudt phan {mg tng hop aspirin
thuong dat khoang 70%.

3 | Lam phan ng dinh tinh aspirin

3.1 Cho vao mdt dng nghiém to 2ml nudc cht, 0,1g aspirin va khoang 0,5g
Na,COj;. Pdy nhanh ntit ¢6 éng dan khi, diu 6ng din khi nhiing ngdp vao mot
éng nghiém c6 chtta 1ml nuée voi trong. Quan sat, nhin xét, giai thich hién

tuong xay ra. Viét phuong trinh phan tng.

3.2 Cho vao éng nghiém 0,1g aspirin, thém 2ml dung dich NaOH 2N. Pun s6i
nhe céch luéi 3 phit, vira dun vira Iic. Dé nguéi, trung hoa bing HCI 2N.
Thém vao 6ng nghiém 2-3 giot dung dich FeCl; 1%. Quan sat, nhan xét, giai
thich hién tuong xay ra. Viét phuong trinh phén Gng.

4 | Xac dinh nhiét d9 néng chéy cia aspirin téng hop dwgc

4.1 LAy mot mao quan thuy tinh dudng kinh khoang 1 mm, dai 4-5cm, dem
han kin mdt dau bang céch ho lén ngon lira dén cdn. Nghién aspirin da duoc
séy kho6 thanh bt min.

4.2 Cho aspirin da duoc nghién min vao mao quan. Chiéu cao cia cOt chat ran

trong mao quan khodng 2-3mm 1a thich hop.

4.3 C6 dinh mao quan vao nhiét ké sao cho phan chira aspirin nim ngang voi

biu thuy ngén ciia nhiét ké.

4.4 Dit nhiét ké c6 budc mao quén chira chit khao sét vao éng Thiele ¢6 chia
diu parafin. Pun néng 6ng Thiele, theo dai va ghi lai nhiét d6 néng chay cta
Aspirin. Tién hanh do hai lan 14y két qué trung binh. Aspirin tbng hop duoc
phai ¢6 nhiét d6 nong chay tir 133 - 135°C.

4. CAU HOI LUQONG GFA

1. Trinh bay cach tinhhiéu sudt cua phan Wrigtohg hop aspirin?

2. Trinh bay céc phan tmg dinh tinh aspirin?

3. So sanh két qua xag dinh nhiét,d6, ndng, chay, cla aspirin téng hop dugce va6i nhiét do

nong chdy cua aspirin-theo-tat tiéu, néucd sukhdc biét hay giai thich tai sao?
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