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LOINOI PAU

Sach thuc hanh héa hoc hitu co gdm ba phan.

Phin I 13 phan dai cuong vé ky thuat thuc hanh tdng hgp hitu co, phan II 12
phin thyc hanh tdng hop hitu co. Phan III 13 phin thyc hanh phén tich dinh tinh
xac dinh nhém chic.

Phén dai cuong trinh bay nhitng quy tic lam viéc trong phong thi
nghiém héa hitu co, nhitng quy tic bio hi€m, nhitng k¥ ning va phuong
phép thuc hanh.

Phdn thuc hanh tdng hgp hitu co trinh bay 1y thuy&t va nhitng bai thuc
hanh téng hgp cu thé cla cic loai phan ng co ban da hoc trong chudng
trinh.

Phdn thuc hanh phén tich dinh tinh xdc dinh nhém chiic cdc hop chat
hitu co bao gdm phan thuc hanh vé cdc phdn tng clia cdc nhém chic va mot
s6 phudng phdp xdc dinh cdc nhém chifc trong hgp chat hitu co.

Phéan cong bién soan
Phan I, Phan II : GV Pham Vin TAt
Phan III : GV Nguyé&n Qudc Tuin

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc



Thuc hanh hoa hiu co -7 -

Phan I. PAI CUONG

I. Noi quy lam thi nghié m

- TruGe khi lam mot bai thi nghi€ém

Sinh vién phai chuin bi trudc dé cuong thi nghiém & nha, thong qua ki€m
tra cia gido vién & phong thi nghiém rdi méi dugc 1am bai thi nghiém dé.
- Trong khi lam thi nghiém

MOdi sinh vién phdi lam viéc  mot chd quy dinh, Iam bai thi nghiém da
dugc gido vién thong qua va dudi sy gidm st cia gido vién. Khong dugc
1am thi nghiém mdt minh trong phong thi nghiém. CAm ngudi ngoai dén

thim sinh vién trong phong thi nghiém. CAm in udng, hit thudc trong
phong thi nghiém.

Phai gitr trat ty, im lang; phdi c6 tinh nghiém tic, chinh x4c,trung thuc va
khoa hoc; phdi tudn theo cdc quy tic bdo hi€m va giit chd 1am viéc gon
gang, sach s&. CAm viit gidy loc, cdc chit rin, axit, kiém, chat dé chdy,
chit dé bay hoi vao bé nudc rita ma phai dd vao chd quy dinh ciia phong thi
nghiém. Dung moi bin phdi dd vao binh chita dung moi ban dé tinh ché lai.

Phai giit dung cu thi nghiém sach sé&, tranh lam d6 v&. Lam d6 vd phai bdo
cdo vdi gido vien. Khong dugc 1am thi nghiém vdi dung cu bin. Khong
dugc ty tién mang dung cu héa chi't ra khdi phong thi nghiém. Khong dugc
st dung dung cu may méc khong thuéc pham vi bai thi nghiém cling nhu khi
chua hi€u tinh ning va cdch st dung.

Khi lam thi nghi€m phdi mic 4o choang, phdi c6 khdn mat va khin lau ban
& chd 1am viéc.

- Lam xong thi nghi€ém

Sinh vién phai bdo cdo k&t qua véi gido vién, ghi s6 tudng trinh ndp cho
gido vién. Lam khong c6 két qud phdi lam lai.

Ph4i don sach sé& chd 1am viéc, rira ngay dung cu thi nghiém tr lai cho
phong thi nghiém.

Tit dién, nudc, bdo cdo vé6i gido vién ki€m tra lai méi dudc ra vé.

I1. Chuén bi thi nghi¢m, dé cuong va tudng trinh

Khi 1am mot bai thi nghiém, sinh vién phai chuén bi tru6c & nha, doc cic
vaAn dé 1y thuy€t lién quan t&i bai thuc hanh trong cdc gido trinh ly thuyé&t
hay sdch huéng din thyc hanh, tim hi€u vé tinh chit clia cdc chit ban dau
va sdn pham ciing nhu tinh doc va cdch dé phong, tim hi€u cdc diéu kién
phdn tng, cic dung cu cho bai thuc hanh. Trén co s§ d6 1am dé cuong cho
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bai thuc hanh d€ sau khi 1am xong thi nghiém, bS sung thém thanh bai tudng
trinh ndp cho gido vién.

II1. Quy tic lam viéc v6i héa cha't doc, dé nd, dé chay

Dai da s6 cdc hdp chat hitu co déu doc. Khi ti€p xiic vdi hda chat, cin
phai biét day du tinh ddc, kh3 ning dé nd va dé chdy clia né ciing nhu cic
quy tic chong ddc, chdng chdy va chéng nd.

- Khi Iam viéc véi cdc héa chat doc nhu KCN, NaCN, HCN, dimetylsulfat,
dimetylamin, Cl,, N,Oy, cloranhidrit clia c4c axit don gidn, cling nhu khi ti€n
hanh nhitng phdn ng c6 tach ra khi doc déu phdi deo mit na hay kinh bdo
hi€m, phdi 1am trong ti hdt, phdi c6 sy huéng din clia gido vién hay nhan
vién phong thi nghiém.

- C4c kim loai kiém dudc giit trong binh diu hda diy bing niit bac. Phai
duing cip 14y kim loai ra ( khong ding tay), lau khd bing gidy loc, tranh
cho kim loai ti€p xiic véi nudc hay CCl,. Phdi hiy Na hay K sau phan ing
bing mot lugng nhd ancolbutylic hay amylic.

- Thiy ngan dugc giit trong binh nit kin, dit c4c thi€t bi ¢6 chita thily ngan
trong khay men hay nhua, thu hdi thily ngan roi vdi bing bin hdn hdng dong
hay ding mao qudn qua binh n6i v6i bom hit dong nuéc.

- Brom dudc giit trong binh day c6 niit nhim, 14y brom trong ti hot, deo kinh
bdo hi€m va ging tay, mdi 1an 14y brom cho vao binh phin ttng qua phéu
nho giot da dudc thi truGe d6 kin va khong duge qua 10 ml.

- Khi 1am viéc véi acid H,SO, dic, oleum, phai rét cin than qua phéu va
lam trong td hdt, pha lodng acid trong binh chiu nhiét biing cdch rét tirng
phan acid vao nu6c khi khudy, khong pha loing oleum, khong diing H,SO,
dac trong binh lam kh6 chan khong.

- Khi Iam viéc véi cdc chat dé chdy nhu benzen, ete, aceton, etylaxetat,
CS,, ete dau hda, phdi d€ xa ngon Iita, dun néng hay chung cit bing b&p
cach thiy, cach dau hay cdch ct hodc bé&p dién boc.

- Ete dudc giit trong binh niit chit c6 mao quin hay dng CaCl,. Khong chung
cat ete etylic,tetrahydrofuran, dioxan khi chua loai peoxit. TAt ca cédc
héa chat & chd 1am viéc phdi chita trong 1o ¢6 nhan rd rang va c¢6 phii mang
parafin. Khong 1am thi nghiém véi héa chit khong c6 nhan rd rang.

IV. Phuong phap cap cifu so bd :

- Khi bi bong nhié¢t : Boi ngay dung dich KMnO, lodng hay rugu vao chd bi
bdng, sau d6 boi glicerin, m3 vazdlin hay sunfidin.
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- Khi bi béng acid : Rira chd bi béng nhiéu l1an biing nudc rdi bing dung
dich Na,CO; hay kiém 3%.

- Khi bi béng kiém ddc: Rita chd bi bdng nhiéu 1an bing nudc rdi biing acid
axetic hay acid boric 1%.

- Khi bi béng brom : Rtra nhiéu 1an bing rudu etylic rdi bing dung dich
Na,S,0; 10%, sau d6 boi vazdlin vao chd bdng.

- Khi bi béng phenol : Rira nhi¢u 1an bing glycerin cho t6i khi mau da tré
lai binh thudng rdi bing nuéc, sau d6 bing vét thuong bing bong tim
glycerin.

- Khi roi chdt hitu co lén da : Trong da sd trudng hdp rita biing nudc khong
c6 tdc dung thi rita bing dung moi hitu ¢d (rugu etylic ) nhung cin rira nhanh
va bing mot lugng 16n dung mdi, trdnh tao thanh dung dich dic chit hitu co
trén da.

- Khi tho phdi khi clo hay brom : Ngtti bing dung dich amoniac lodng hay
rugu etylic rdi di ra chd thodng.

- Khi bi ddu djc béi héa chdt : Uong mot lugng tuong ddi nhiéu nude sau
dé néu bi dau doc bdi acid thi uGng mot coc NaHCO;2%, néu bdi kiém thi
udng mot cdc acid acetic hay acid limonic 2%.

- Khi bi thuong bdi mdnh thiy tinh : Gip hét manh thiy tinh ra khdi vét
thuong, bdi con Iod 3% rdi bing vet thuong lai. N€u chdy mau nhi€u thi cot
garo rdi dua di bénh x4.

- Khi c6 ddm chdy : Tit h&t dén hay b&p dién tran, phd ngon Itra bing khin
hay chiin amiing hodc c4t, né€u can ding binh khi CO,.

Trong moi trudng hgp néu bi dau doc ning hay bi chdy 16n phai goi y,
bac si hay cd quan phong chita chay.

V. Dung cu thuy tinh va cach st dung

Céc loai dung cu héa hoc chii y€u lam bing loai thily tinh bosilicat hay
molipden c6 hé s6 gidn nd tuong d6i nhd, rit bén vdi acid va ki€ém, di bén
v4i su thay ddi nhiét dd. Loai thdy tinh pyrex c6 do bén véi nhiét cao hon,
c6 hé s6 gidn nd nhd, c6 thé 1am viéc & nhiét dd cao va chiu dugc sy thay
ddi nhiét dd dén 250°C nhung kém bén hon vdi kiém. Thiy tinh thach anh
c6 nhiét dd mém héa & nhiét dd 1400°C, c6 hé s6 gidn nd nhiét rat nhd
(6.107 cm/do), rd't bén véi sy thay ddi nhiét do va trong sudt véi tia ti ngoai.
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SROR¢

5 &

Trong phong thi nghi€m thudng dung
cécloai dung cu sau :

Hinh 1-Binh ciu ddy tron mot c6
a), hai ¢6 b),ba c6 ¢), ¢4 dai d),
Binh cdu :binh ciu ddy tron c6 ddy bing e), qui 1é g)

1,2,3,4 ¢, ngin hay dai va hinh qua 1é
diing d€ thuc hién phan &ng, chung cit &
4p sudt thudng, chung cat 16i cuén hdi
nudc ; binh qua 1€ dung khi phan @ng cé
liéu lugng nhd. Binh cau ddy bing diing
dé chuin bi héa chat hay ti€n hanh cdc
phdn ¢ng & nhiét @ thap hon 100°C.
Tuyét doi khong ding binh cdu ddy bdng
dé lam viéc dudi dp sudt thdp.
Binh cdu cé nhdnh ( binh Wurtz va
Claisen) : Binh Wurtz diing d€ 1am binh
hiing hay c6 khi dung dé cit chi't 1dng c6 nhiét do soi thap & 4p sudt thudng,
con binh Claisen duing dé cit chit 1dng dudi 4p sudt thudng hay 4p suit
thap.
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Hinh 3 -Binh Bunsen a) va dng nghiém nhanh b).
Hinh 2-Binh Wurtz a) va Claisen b)

Binh Bunsen : ding 1am binh loc & 4p suit thudng hay chian khong. C6 thé thay
binh Bunsen biing dng nghiém nhénh khi loc mot lugng nhd chit.
Binh nén ( Erlen) : Dung d€ két tinh, chudn bi héa chat, 1am binh hing,
ti€n hanh cdc phdn ng don gidn.
Coc (Bese) : Dung d€ ti€n hanh c4c phdn ing don gidn & nhiét d thap
hon 100°C hoiic ding 1am binh hd trg.

Hinh 4-Hinh nén thudng a), niit nhdm b), cdc loai cdc ¢)

OA,ng sinh han : Ding d€ ngung tu hdi khi ti€n hanh phan ng hay khi
chung c4t. Néu khi ngung tu hoi trd lai binh phdn ¢ng, dung dng sinh han
bau hay xodn 1ip thing ditng hay nghiéng goi 13 6ng sinh han nguoc (hdi
Iuu) né€u ngung ty hdi ra binh hitng, ding 6ng sinh han thing ldp xudi goi la
ong sinh han xudi.Ong sinh han khong khi ding d€ 1am 6ng sinh han hdi luu
hay xudi d8i v6i cac chit 16ng c6 di€m s6i cao hon 150°C.
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Hinh 5 - Cé4c loai dng sinh han khong khi a), thing b), biu c), xoidn d).

Phéu nhé giot va phéu chiét :

Phéu nhé giot ding dé cho héa chit vio binh phin tng, con phéu chiét
diing d€ tach biét hai chat 1dng khong trdn 13n vao nhau. C4u tao clia chiing
giéng nhau chi khic vé dung tich.

Can chd ¥ ring, khéa ph&u va niit phéu khong chuin, chi ding riéng
cho tirng phéu nén phai c6 diy cot nit va khéa phéu vao phéu, trudc khi
diing phai bdi md vio khéa phu va kiém tra do kin clia phéu bing cich thi
véi nudc, ete hay axeton.

Hinh 6-Phéu chi€t a) va phéu nho giot b).
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Hinh 7- C4c loai cot  cAt phan doan

Cot cdt phin doan : Dung d€ chung cAt, tach biét hai chit 1dng hoa tan
vao nhau. C6 loai cot cit riéng hay ndi lién vdi binh cit ddy tron hay qui
1€.

Céc sit va bdt sit : Dung d€ cd dung dich hay nung khan cédc cht rin.

Ong canxi clorua : Dung dé€ bio vé hé phan @ng tranh hoi nuc thim
nhap vao binh phan dng.

Ong noi : Ding d€ ndi ti€p vao 6ng sinh han din chdt 18ng chdy vao
binh hitng khi chung cat.

Hinh 8- Cic loai cdc st a) va bat st b)

OA/ng mao qudn : Ding dé x4c dinh nhiét do néng chdy cé dudng kinh
0,5-0,8 mm, dai 60 - 80 mm, con mao quan dung thay cho da bot khi dun so6i
hay chung cit c6 dudng kinh 1 - 1,5 mm va han kin mot dau.

Ong thity tinh : C6 nhiéu loai khdc nhau v& dudng kinh, thing hay udn
cong v6i géc @6 khic nhau, ding d€ ndi cdc bd phin clia hé thong phan ng
qua 6ng cao su.

Ong cao su va éng polietylen: Ding d€ ndi cdc bd phan ciia mdy phan
trng hay din khi va hoi di vao binh phdn ting. Bom chan khdng ding &ng
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cao su day. 6ng cao su dé bi ph4 hdy cda cdc khi nhu Cl,, SO,, HCI,NH;,
nén t6t hon 1a dung 6ng thiy tinh ndi lién v6i nhau bing doan 6ng cao su
ngin hay diing 6ng polietilen. Ong polietylen bén véi dung mdi nhung dé&
mém héa khi dun néng nén chi ding & nhiét do thudng.

Hinh 9- C4c &ng canxiclorua don gidn a) Hinh 10 - C4c loai 6ng n6i

va hinh chit U b)

Khi nSi 6ng cao su vao dng thily tinh, phdi bdi dng cao su bing nudc
hay glixerin cho &ng cao su vao tif mot bén rdi xody vao din.

Hinh 11- Ong mao quén a), &ng thiy tinh udn cong b), khoan ddng c) dao
diia khoan d), may ép niit €), dao cit thly tinh g)

Cdc loai nut :Thudng dung nit cao su hay niit bic ¢6 cdc c& khic nhau.
Khi mu6n diing bac c6 dudng kinh thich hgp thi ding may ép nit, con nit
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cao su thi mai. Khi cho niit cao su vio 6ng thdy tinh, 6ng sinh han, nhiét k&,
phé&u nhd giot, can bdi glixerin vao diu dng (khong ding md hay vazdlin),
diing tay giff gin chd cho niit vao, khong 4n manh ma xoay dan vao, lau
sach glixerin con lai bén ngoai.

Hién nay ngudi ta ding dung cu nhdam chuin dé thay nit. Khi diing d6
nhdm, phdi chi ¥ bdi m& ding cho chin khong vao chd nhdm ctia nit rdi
mdi 1dp may, nhat 1 khi lam & nhiét do cao.

Cdch ldp dung cu phdn itng : Khi thuc hién mot phan @ng tdng hop,
truSc hét phdi chon dung cu thich hgp véi lugng hdéa chit dung va qué trinh
phdn ting d€ 1ip mdy phin ng.Phai chuin bi tirng bo phan riéng cho vira
binh, vira nit, sau d6 mdi 1dp thanh may hoan chinh.

Lip mdy theo thit ty tif dudi 1én trén. Lip mdy vao gid bing cip hai, ba,
hay b&n ngén tly theo hinh ddng binh nhung cédc ciip nhat thi€t phdi c6 dém
bing nhung hay cao su, cip vao giita ¢ binh gin chd 1ip nit va khong qud
chit. Hé phan ing & vé phia d€ gi4, quay vé ngudi lam viéc.

Diia khudy, cot cAt phan doan phai ldp & vi tri thing ding, con dng sinh
han va ph&u nhd giot c6 thé 1ip & thé thing ding hay hoi nghiéng tiy ciu
tao cia binh phan tng.

Lip may xong, ki€m tra lai 46 ngay ngin va do kin clia hé, chii y xem
hé c6 chd thong v6i khi quyén khong, d€ trdnh ting 4p suit trong hé khi dun
néng hay do khi tdch ra khi phdn Gng. Sau d6 mdi cho héa chat vao dé€ thuc
hién phan tng.

Hinh 12 - Hé thong dung cu phan tng diing cho tdng hop hitu co hé thudng
a), hé nham b).
1. diia khudy, 2. ph&u nhé giot, 3. 6ng sinh han, 4. binh ciu 3 ¢d, 5. dng ndi
1ip diia khudy, 6. nhiét k&, 7. dng noi hai nhdnh, 8. vong sit dd binh.
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VI. Thiét bi dun néng va lam lanh

Trong phong thi nghiém thudng dung dén con, dén khi, den dau, hoi
nudc néng, cac dung cu dién nhu b€p dién, 10 dién, bép cach chit 16ng.
Ngoai ra con diing dén hdng ngoai.

Pén con, dén dau, den khi hay bép dién trin diing d€ c6 hay cho bay
hdi nudc khong diing d€ dun néng chi't 16ng dé bay hoi hay dé& chdy, khong
dun néng chi't da c6 mot luong két tia trong binh.

<

Hinh 13 - DPén khi a), b&p cdch thily b), b&p hai c)

Khi mudn giit nhiét @6 n dinh thi diing b&p c4ch chit 16ng : & nhiét do
thap hon 100°C, dung b&p cach thly ; 3 nhiét dd cao hon diing bé&p cich cit,
cach dau ; d&€n 200°C - b&p cach parafin hay glixerin ; d&n 220°C - b&p cich
diu ; 250 - 300°C - b&p cach acid sunfuric ( chi diing khi xdc dinh nhiét do
néng chdy) ; 325°C - b&p hdn hop H,SO, - K,SO, véi ty 1& 3 :2 ; d&n 400 -
500°C - b&p hdn hgp mudi natri nitrat (48,7%), kali nitrat (51,3%) dén 600°C
b&p hap kim - hop kim Vut (50% Bi, 25% Pb, 12,5% Sn, 12,5% Cd).

Muén dun & nhiét dd c6 dinh thi dung hdi ctia chat 16ng c¢6 nhiét do soi
on dinh.

Phuong phéap 1am lanh ré tién nhat 12 ding nudc lanh & nhiét do 5 -30°C
bing cach nhiing binh vao chdu nudc lanh hay cho dong nudc tudi ngoai
thanh binh. Khi 1am lanh mot dung dich néng, phai lam lanh tir tir bing cdch
pha dan nuSc lanh vio nuSc néng ddng thdi lic va khudy.

Mu6n 1am lanh sdu hon, ngudi ta dit binh trong hdn hdp sinh han ty
theo nhiét dd can dung. Thudng diing hdn hdp sinh han clia nuéc dd véi
mudi vo co. Ching han v6i mudi NaCl ( 33% so v6i nudc da ) cé
gi6i han nhi€t do
-21,5°C ; KC1 (30%) cho -11°C ; NH4Cl1 (25%) cho -15°C v.v...
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Muén 1am lanh sdu hon nita ding hén hgp nude d4 khd véi cdc chat
16ng nhu v3i ete cho nhiét dd -98°C ; etanol cho -75°C ; axeton cho -86°C ;
etylenglicol cho -15°C.... Mudn di€u hoa nhiét do thdp clia binh phin ting,
diing 6ng vong c6 nhiéu 16 nhé cho nudc tudi 1én binh phan ng hoic c6 thé
diing &ng thly tinh udn cong hay xodn dit trong binh phdn ng rdi cho nudc
lanh di qua.

Khi dun néng biang b&p cdch chit 16ng, mudn gitt nhiét dd c6 dinh trong
sudt thdi gian phdn tng, dung nhiét k& tu ngit ti€p xic ndi vdi role. Nhiét
k€& tu ngit cim trong b&p cach chat 1dng.

Hinh 14- Vong 6ng lam lanh Hinh 15 - Nhiét k€ ty ngdt ti€p xic va role

VIL Thiét bi khudy

Trong phong thi nghiém, d€ thu dudc hdn hgp dong nhat clia cdc chit rin,
ngudi ta dung phuong phdp trdn, con cdc chat 1dng dung phuong phip lic hay
khudy.

Lic dung trong trudng hdp khdng can dun néng hay lam lanh, khong cin cho
thém tdc nhan phan tng va khi phdn tng khong tdch ra sdn phdm khi. Pon gidn 1a
lic bing tay.

Khi ti€n hanh phdn ¢ng trong cdc binh 16n, trong thdi gian lau, véi lugng héa
chit 16n va nhat 13 trong cdc hé di thé, ngudi ta ding phuong phap khuiy d€ 1am
ting su ti€p xic gifta cdc tuéng va 1am dé dang cho sy khuéch tdn. Thuc ra, ngay
trong hé ddng thé ngudi ta ciing khudy dé ting sy khuéch tdn chit pha loing va
ting su ti€p xic ctia hdn hgp véi bé mit lanh hay néng d€ diéu hoa nhiét do trong
hé.

Hé khudy gém c6 diia khudy va mdy khudy. Trong phong thi nghiém thudng
diing diia khudy thdy tinh hay kim loai khac nhau phu thudc vao thé tich binh phan
ting, chiéu rong ctia c6 binh va yéu ciu cu thé cla phdn tGng.

Véi binh ¢ rong, diing loai bdi chéo hay xodn hiéu dung hon ; vdi ¢ binh hep,
ding diia c6 hai ban thiy tinh ma khi khuiy s& dudi ra nhd Iuc ly tAm.
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Hinh 16 - Céc loai diia khudy a), cdch 13p diia khud'y qua dng cao su b), va
dng ndi thily ngan c).

Piia khudy ldp & vi tri thing ding, nSi vdi mdto may khudy, 1ip vao c6
binh qua 6ng cao su trim qua 6ng ndi thliy tinh cim sdu vao niit cao su. Néu
phadn tng c6 chat dé bay hoi hay dé chdy thodt ra thi 1ip diia khudy qua
dng ndi chira thiy ngan hay glixerin. N€u phin rng thuc hién trong hé kin
hay khi chung cit chAn khong thi dung may khufy ti.

VIIL. Thiét bi lam kho va chat 1am kho

Qué4 trinh loai chat phu 12 chdt 16ng, thudng 12 nuc va dung mdi hitu
cd, ra khdi chat nghién cttu 1a qud trinh 1am kho. Chat nghién citu c6 thé 1a
chat rin, khi, 16ng hay hdn hgp.

Lam khé chét rdn : qua trinh 1am kho chi't rin, dya trén sy bay hoi
nudc hoidc dung moi & nhiét do thudng, khi dun néng hay & nhiét do thap
trong chan khong.

C4c chat rin khong hdo nu6c, d€ bi phan hly bdi nhiét thi lam kho
trong khong khi, thudng trén gidy loc hay trén phéu x8p c6 dong khong khi
di qua. Sy bay hoi x4y ra cho t6i khi dat dugc can bing cia 4p sudt hoi nuée
va ham lugng nuéc trong chat rin.
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Hinh 17-Binh lam kho a), binh Iam kho chén khong b),

thi€t bi lam khd don gidn c), mdy lam kho d).

Céc chit bén vdi nhiét, khong bay hdi & nhiét do thudng, c6 thé 1am
kho trong ti sAy & nhiét do thich hgp cho tirng chat.

Céc chat hdo nudc dé bi rita trong khong khi thudng dugc 1lam kho trong
binh hay chudng 1am kho c6 chita cdc chat hit nuéec manh nhu CaCl,,CaO,
NaOH, P,Os, H,SO, dic, phu thudc vio tinh chit héa hoc clia chit. D€ ting
toc do bay hdi, c6 thé dung binh 1am khd chin khong hay ti sdy chan
khong.  Khi lam khd mdt lugng nhd chat, dung thi€t bi chan khong don
gidn hoic may Iam kho bing hoi chat 1dng.

Ngoai ra c6 thé 1am kho bing biic xa hdng ngoai cé chiéu dai séng tir
10.000 d&n 30.000 A°

Lam kho chdt khi : Céc chit khi thudng dugc lam kho bing céch cho
khi di qua cdt hap thu chita chdt lam kho ( CaCl,, CaO, P,Os), thudng tron
V@i sgi amidng hay thiy tinh, goi 1a cdt lam kho ; hodc cho di qua binh chita
acid sunfuric ddc goi 1a binh rira khi, hodc cho di qua &ng nhiing trong binh
lam lanh chita nuGc dd khé véi axeton hay nitd 1dng, goi 1a binh dong lanh.
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Hinh 18 - Binh dong lanh a), cdt 1am khd b), binh rira khi ¢)

Lam khé chdt Iéng : Qua trinh 1am kho chat 16ng diing dé tinh ché& dung
moi khan hoic loai nuéc trude khi chung cat. Thudng lic chit 16ng vdi chat
lam kho. Chat 1am kho 12 cha't rin c6 khd niing hiit nuc cao nhung khong
c6 tic dung héa hoc vdi chat hitu co ; khong c6 tic dung xic tic cho cdc
qud trinh oxy héa, tring hop hay ngung tu ; khong hoa tan nhiéu hop chit
hitu co; ¢6 tdc dung lam kho nhanh, ré va sin co.

Trong phong thi nghiém hitu cd thudng ding nhitng chat lam kho thong
dung sau :

-Chdt lam khé hdo nudc tao thanh hidrat : D6 12 nhitng mudi khan hay
cac hydrat thdp chuyén thanh hydrat cao.

-Canxi clorua khan 1a chi't lam kho ré, s&n c6, dé di€u ch€, c6 kha ning
lam kho cao, tao hydrat CaCl,.6H,O & 50°C nhung lam khd chdm. Dung
lam kho hydratcacbon no va chua no, xeton, ete, khong dung ancol, phenol,
amin, acid va din xui't, aminoacid. CaCl, ¢6 chita chat phu 13 Ca(OH),.

-Magie sunfat khan 13 ch4't Iam kho trung binh, tao hidrat
MgS0,4.10H,0, tro vé héa hoc nén c6 thé diing d€ 1am kho nhitng chat
khong 1am kho dugc bang CaCl,.

-Natri sunfat 12 chat 1am kho trung binh, ré, tao hydrat Na,SO,.10 H,O
& 32°C nhung 1am kho cham, khong d&n cling, nén khong thuin Igi d€ lam
kho benzen, toluen, dung 1am khd cdc dung mdi phin cuc va chit khong
bén trong axit.

-Dong sunfat tao hydrat CuSO,4.5H,0, 1am kho t&t hon Na,SO,. Sy thay
ddi mau tir khong mau thanh xanh ching td ¢6 sy hip thu nudc nén ding dé
phat hi€n nudc trong phan tich dinh tinh.

-Kali cacbonat khan 12 chit 1am kho diéu hoa, tao hidrat K,CO;.2H,0,
dung lam khd xeton, nitrin, este.

-Axit sunfuric dung 1am kho cdc chdt khi, chit rdn hay 18ng trong binh
lam kho, 1am khd brom, etylbromua. Acid sunfuric bi gidm tdc dung khi hap
thu nuéc, acid 95% gidm tic dung d€n 100 1an so véi acid diic, nén thudng
cho thém mot lugng BaSO, (0,18 g cho 1 lit acid ) khi BaSO, tach ra thanh
két thia ching té tdc nhan hét tic dung.

-Kiém rdn dung lam khdé amoniac, amin, ete, hidrocacbon. KOH c6 tac
dung cao hon NaOH nhat 12 & trang thdi néng chdy.
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-Chat lam khé c6 phan iing héa hoc véi nudce 1a céc oxyt kim loai hay
phi kim loai, cdc kim loai va hop chat clia ching. Piéu kién can thiét 1a
phan tng véi nuGe xay ra nhanh va hoan toan.

-Phosphor pentoxit P,Os 13 chi't Iam kho nhanh va hiéu dung, diung 1am
kho trong binh lam kho, 1am kho hidratcacbon, din xuat halogen, nitrin,
khong 1am kho trong binh chan khong. Khi 1am kho chat khi, phdi tron véi
silicagel.

-Canxi oxyt va bari oxyt tao thanh hidrat bén khdng tan trong rugu etylic
lam kho ancol, hidratcacbon, ete, kiém va cdc chat khi trung tinh. Trong
phong thi nghiém con diing hdn hdp voi tdi xiit d€ 1am kho cdc chat trén
nhung khong dung cho andehyt va xeton.

-Kim logi kiém K ,Na,Ca thudng diing 1am kho hidrocacbon loai parafin,
xycloparafin, ete da dugc loai nudc truSc bing mdt chat lam khd khac chi
con vé&t nudc.

-Chét lam kho lién két véi nudc bang luc hdp phu cic chitnay 1a
nhitng chat rin, c6 bé mit lién k&t 16n v6i nude bing Ivc hap phu vatly, dé
diéu ché&, dé tai sinh, trd héa hoc vdi chat dudc 1am kho.

Chat diing phd bién 1a silicagel, hap phu nudc duge dén 20 - 30% khdi
lugng, diing trong binh 1am kho. Silicagel thi trudng cé mau xanh, khi hdp
phu nuéc c6 mau hong.

Zeolit 12 nhom silicat k&t tinh x8p, ¢6 4 loai A, X, Y, M khdc nhau vé
cAu triic, 1am kho hiéu dung, c6 thé gidm ham lugng nu6c d€n 0,01%.

IX. Thiét bi loc

Loc la qud trinh tdch chat rin ra khéi cha't 16ng. O 4p suat thudng,
thudng loc bing gidy loc trén phéu thily tinh. Khi loc cdc axit hay kiém, cdc
anhydrit, chdt oxyhda va cdc chit pha hiy gidy loc, ding phéu loc xdp véi
cac cd khac nhau.

Khi loc cdc chat 16ng c6 dd nhét cao hay dung dich néng, ngudi ta diing
phéu loc néng bing nudc néng hay dién. Ngudc lai, khi loc chit c6 nhiét do
néng chdy thip hay chat 18ng c6 di€m soi thap, diing phéu loc lanh.
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Hinh 19- Phéu loc x6p a), phéu loc néng b), phéu loc lanh c).

Trong phong thi nghiém hitu co, d€ loc nhanh, ngudi ta loc dudi 4p suat
thdp bing cdch gidm 4p suit trong binh loc.

Dung cu d€ loc chian khong 1a phé&u loc st ( phéu Buchner) 13p vao
binh Bunsen 12 binh hitng. Binh hitng n6i v4i bom hiit chan khong ( bom
dong nu6c hay bom diu ) qua binh bio hiém.

Khi loc, 1p dung cu cho kin, cit gidy loc cho vira phéu, tAm uét gidy
loc biing nudc hay dung mdi, md bom chian khdng cho gidy loc bi hit chit
vio 1ong phéu rdi tir tir d8 dung dich vao phé&u sao cho chi't rin phi kin déu
mit gidy loc, trdnh khong dé cha't rin trén gidy loc bi niit né ra. Néu c6 vét
niit né thi dung nit thiy tinh ép lai.

Hinh 20 Phéu loc st a), va hé loc duéi 4p suat thip b).

Khi loc mdt lugng nhd chit, duing 6ng nghiém nhdnh thay cho binh
Bunsen. Khi loc chat dé bay hdi, ding bom dong nudc.
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Phén IL. CAC PHAN UNG TONG HGP HUU CO
I. PHAN UNG HALOGEN HOA

Phén ng halogen héa 1a qua trinh gdn nguyén tit halogen X(F,Cl, Br,I)
vao phan tir hop chat hitu co bing phin ng thé hoic cdng. Quan trong nhat
12 qud trinh gin halogen vao nguyén tif cacbon tao thanh lién k&t C-X bing
phdn tng halogen héa truc ti&p.

Céc tdc nhan halogen héa thudng dung 1a halogen ty do (F,, Cl, trong
dung moi hay thé khi ; Br, & dang 18ng, I, dang rin ), hidro halogenua HX
(HF & trang thdi khi ; HCI, HBr, HI & dang hdn hgp ding phi véi nudc tuong
ung 1a 38%, 47,5%, 57% ), phosphor halogenuaPXs (PCls, PBrs),PX; (PCl3,
PBr;, PI3) ; SOCI,; ; SO,Cl, ; N-bromsucxinimit va N- bromphtalimit.

1. Phan dng thé truc tiép hidro bing halogen

Halogen héa tryc ti€p hidro cia hidrocacbon va din xuat dugc thuc hién
bing halogen tu do.

=C-H+X, > =C-X +HX

Phdn ¢ng halogen héa ankan khi c6 chi€u sdng x4y ra theo c¢d ché goc
Sk tao ra nhiéu sin pham th&€ ( mono, di, tri,... halogen ) va hdn hdp cic
ddng phan khac nhau. Qué trinh phan tich cic sin phdm d6 gip nhiéu khé
khin vi nhiét dd soi clia chiing rat gin nhau nén phén tng c6 y nghia trong
cong nghi€p ma it thuin 1gi trong phong thi nghi€ém.

Flo héa tryc ti€p hdp chat hitu co bi han ch€ vi phdn tng qui manh, dé
nd, kém theo cic khi HF, CF, tich ra va cdc san phdm phan hiy khac do
ning lugng phan ng 16n. Clo ciing phdan tng manh, Brom phan tng chon
loc hon (chd y&u vao cacbon bac ba ), con Iod phdn &ng thuin nghich

RH + |2 = RI +HI

nén thudng thém chit oxy héa, ching han HIO;, d€ khir HI.

Phédn tng thuin 1gi khi trong phan ti hitu co hay dan xuit ¢6 hidro linh
d6ng do dnh hudng cia nhitng nhém hidt dién ti trong phan ti (-CO, -
COOH....)

Andehyt va xeton phdn ¢ng vdi halogen cho din xuit thé o-
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=CH—C— + X—>» —=CX—C— + HX

I I
0 @)

Phy thudc vao diéu kién phin &ng, phin tng trén c6 thé tao thanh din
xuAt di, tri... Mudn diéu ché& chi din xuit mot 1an thé€, dung phic
dibromdioxan, SO,Cl,, bromsucxinimit hay bromphtalimit.

Khi clo héa hay brom héa acid béo c6 4nh sdng tao thanh acid thé a, B,
v. Sdn phdm mdt hay nhiéu 1an th€ ciing phu thudc diéu kién phan tng

CH3CH,COOH + Ch 7{;—080’ CH3CHCICOOH + CH,CICH,COOH

CHsCH,COOH + Cl, ﬁ» CH3;CCLCOOH + -
Phuong phép di€u ché 1a tdc dung halogen vé6i hién dién phosphor dd (

ti 1€ theo phuong trinh phan @ng )
2P + 3Br, —» 2PBry
3CH;CH,COOH + PBr; — 3CH;CH,COBr + P(OH);
CH;CH,COBr + Br, -» CH;CHBrCOBr + HBr
CH;CHBrCOBr + CH;CH,COOH — CH;CHBrCOOH + CH;CH,COBr
Hoic CH;CHBrCOBr + H,O — CH;CHBrCOOH + HBr

Véi cdc ddng diang clia benzen, khi ¢6 4nh sdng va dun néng, phin tng

x4y ra & nhdnh theo co ché& gdc Sg nhu & ankan

+ Clz’as +CI2,aS
CeHsCHy ———> CgHsCH,Cl ———— > C¢H5CHC, -
Khi c¢6 peoxyt, phdn ttng xdy ra & nhiét do thap hon (70 - 90°C).
Véi benzen, ddong dang va din xuit, khi c6 xiic tdc axit Lewis nhu
AICls, ZnCl,, FeBr3, xdy ra phdn tng th€ electrofin Sg vao nhin benzen.

Vai trd ciia xic tdc 1a 1am phan cyc hda phan tif halogen, dé dang tao
thanh tdc nhan halogen héa - cation halogen.

d—

d+
Br, + AICI, — Br....Br....AICl, — Br" (AICL,Br)"
Phdn tng th€ hidro bing iod ciing x4y ra phdn ¢ng thuin nghich.
CH, +1, === CHs + HI
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nén phai thém chat oxyhéa ( nhu acid nitric, thily ngan oxyt ) phan hiy HI,
nhung t6t nha't 13 diéu ché€ din xuat iod tir anilin qua hop chat diazoni.

Naphtalen halogen héa dé hon benzen

+Br 40 - 5OC “ + HBr

C4c hop chat di vong nim canh mdt di t6 ( furan, pirol, tiofen ) bi
halogen héa dé dang, nhat 1a pirol. Furan ngay khi tdc dung vdi nudc brom
trong rugu etylic, cho san phdm thé tetrabrom

Br Br
| oy G
(@] C2H50H Br @]

Br

Piridin phdn tng v&i halogen khé khiin hon benzen va cho sin phAm thé
7 +Bra(HgCl) AN
NN 215-2300C N

2. Th& nhém hydroxyl ciia ancol béing halogen

Hydrohalogenua phan tng véi ancol tao thanh din xu4t halogen theo cd
ché& thé& Nucleophil Sy.

R-OH + HX —» R-X +H,0 (X =Cl, Br, I)
Kha ning phan tng giam theo thi ty: HI>HBr > HCL
= C-OH > = CH-OH > -CH,0H

Phdn ¢ng trén 13 phdn &ng thuin nghich. Mudn thu dudc hiéu suit cao,
phdi ting ndng d6 clia mot trong cdc ciu tir hoic tich sdn phdm hay nudc ra
khéi phan tng. Thudng tich nudc bing H,SO, dic, du hay chung ci't ding
phi.

C6 thé dung H,SO,4 véi mudi KBr khi dun néng

ROH + H,SO, — ROSOsH + H,O
ROSO;H + KBr — RBr + KHSO,
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THI NGHIEM 1
PILU CHE BROMBENZEN

Phén tng chinh
2Fe + 3Br, — 2FeBr;
FeBr; + Br, —» Brf(FeBry)
Ce¢Hg + Br(FeBry) —» Cg¢Hs-Br + HBr + FeBr;
Phan Gng phu

C¢Hs-Br + Br, e Br@ Br + HBr

Hoéa chédt

Benzen khan 20 ml hay 17,6 g (0,22 mol), brom 10ml (0.195 mol), bot
sdt hay vd bao sit 0,5g, CaCl, khan, dung dich NaOH 10%.

Hinh 21 - Dung cu diéu ché& brombenzen
C4ch ti€n hanh
Cho 0,5g v4 bao sit sach, 20 ml benzen da dudc 1am kho trudc bing

CaCl, vao binh cau ¢& 250 ml. Lip 6ng ndi ¢6 nhanh rdi 1dp phéu nhd giot
vao c6 ditng, dng sinh han vio c¢d nhanh (h.21). PAu 6ng sinh han dugc 1ip
ong thiy tinh dé€ din khi ra ngoai hap thu vio dung dich kiém nén dau 6ng
thiy tinh n&i véi phéu loc phai d€ cach mit dung dich trong chiu thity tinh
khodng 1-2 cm .

Sau d6 tir ph&u nhd giot chita 10 ml brom™ cho tir tir vao binh phin tng
ddng thdi lic. N€u dung cu va héa chiat déu kho thi phdn tng x4y ra ngay
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nhung thudng xay ra chAm, do d6 khdng nén cho qud nhiéu brom ma phai
ddi mot lic, néu thdy phan ng khong x3y ra thi dun néng nhe trén ndi cich
thdy. Khi c6 khi HBr bit diu tdch ra méi cho ti€p brom véi tdc do sao cho
phan @ng x3y ra diéu hoa ©.

Sau khi cho hé&t Brom, dun néng binh trén ndi cdch thdy va ting nhiét
do tir 15- 20°C 1&n 60-70°C cho d€n khi hét hai brom trén chat 16ng (khodng
20 phit). Chuyén chit 16ng thu dugc vao phéu chiét, rita bing nudc, dung
dich NaOH 10% rdi bing nudc, tich 14y brombenzen “ ra khdi nudc vao
binh kho rdi 1am khd bing CaCl,.

Chung cat 14y Brombenzen trong binh Wurtz biing 6ng sinh han khong
khi & nhiét @6 154 - 160 °C. P6 phan con lai sau khi cit ra bat sit, lam lanh
sé thu dudc p- dibrombenzen, 1am kho trén gidy loc va k&t tinh lai bing
rugu etylic.

Hiéu sudt 14g brombenzen ( 50% so véi 1y thuy&t) va 0,5 - 1g

p-dibrombenzen ©

Ghi chu:

1) Néu khéng cé dng néi, cé thé diing binh cdu hai co.
2) Brom rdt djc, ldy brom va thuc hién phdn iing trong tii hot.
3) Cho chdy manh brom, sé lam tdng nhiét Ao va ting sdn phdm dibrombenzen

4) Sau phdn ving, cé thé diing phiwong phdp cdt 16i cuén hoi nudc ldy brombenzen
cho t6i khi thdy xudt hién tinh thé p-dibrombenzen thi thay binh hitng thu ldy p-
dibrombenzen, roi tinh ché nhu trén.

5) Néu thdy dung dich duc, ldp 6ng sinh han héi luu, dun néng trén cdch thity & 60-
70°C cho t6i khi chdt ldng trong suét.

6) Brombenzen 1a chit 18dng niing, c6 mii gidng benzen, it tan trong nudc,
tan tot trong rugu etylic, ete... ; t; =134,2°C; d° = 1,195;n;) = 1,5602.

p-dibrombenzen 14 tinh thé khong mau, tan trong rudu etylic, ete, tan it trong
nudec. t,. = 80°C.

THI NGHIEM 2

PIEU CHE 1- BROMNAPHTALEN
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Br

Phédn ting chinh
Br

Hoéa chdt

Naphtalen 12,8 gam(0.1 mol), Brom 5ml hay 15,6 gam(0.098 mol), rugu
etylic, CaCl,.

Céch ti€n hanh

Hinh 22- Dung cu diéu ch& 1-bromnaptalen

Cho 12,8 gam naphtalen da nghién nhd va 20 ml nuéc'” vao binh ciu ba

c6, lip dng sinh han hdi lvu c6 dng din khi HBr di ra hap thu trén dung dich
kiém, 1ip nhiét k& tdi ddy binh va ph&u nhd giot ®. Pun néng binh trén bép
céch thily & 40°C, 1ic manh binh, cho tirng giot brom titr phéu nhd giot vao
binh sao cho nhiét dd hdn hop khong cao qua 50°C. Sau khi cho hét brom,
dun ti€p cho d&n khi mat mau brom, thinh thodng lic binh. T4ch 16p dau &
dudi ra bing ph&u chiét, chuyén qua bo phan 16i cuén hoi nu6c dé loai
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naphtalen chua tham gia phan G¢ng. Mot lugng nhd bromnaphtalen tach ra
v@i hoi nudce dugce cho trd lai binh.

Lam lanh binh, tdch 16p ddu ning, 1am kho bing CaCl, khan. chung cat
biing binh Claisen trong chin khong & 132-135°C /12 mmHg (ciing c6 thé
chung cit & 4p suat thudng, nhung bi phan tich mot phan sdn phadm ). Phan
con lai sau khi chung cat 1a 1,4-dibromnaphtalen dugc tinh ché lai bing rugu
etylic.

Hiéu suat 1-bromnaphtalen 12 10 gam (48% so vdi ly thuyét) con 1,4-

dibromnaphtalen 12 0,5 gam".

Ghi chu :

1) Néu dung dung dich rugu etylic thay cho nudc thi thu duoc cd alkyl bromua. Pdy
la phiong phdp vira diéu ché alkyl bromua va bromnaptalen.

2) Phéu nhé giot cé dng mao qudn vudt nhon thay cho niit dé tranh brom bdn ra
ngoai khi ldc, va phdi cdm sdu vao hoén hop.

3) 1-bromnaphtalen 1a ch4t 16ng vang nhat ¢6 mui dic trung, khong tan
trong nudc,tan trong rugu etylic, ete,

t? =2612°C,t°. =6,1°C,d}’ =1,4883,n;) = 1,658

THI NGHIEM 3
PIEU CHE ETYL BROMUA
C,HsBr
Phén &ng chinh

KBr + H,SO;, - KHSO, + HBr
C,HOH +HBr === C,HsBr + H,O
CH;CH,0H + HO-SO,-OH === CH;CH,0-SO,0H + H,0O
CH;CH,0-SO,0H + HBr — CH;CH,Br + H,SO,
Phéan tng phu

2HBr + HzSO4 —> BI'Q +2H20 + SOZ
CH;CH,0-SO,0H + HO- CH,CH; —» H,SO, + CH;CH,-O-CH,CH;
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Hoéa chat
ancol etil 95%, 28 ml (0.5 mol)
Kali bromua 30g (0.25 mol)
Acid sulphuric (d =1.84) 33 ml (0.6 mol)

Dung cu
Binh ddy tron ( 100 ml va 300 ml ) 2
Binh tam gidc (200 ml) 1
Phéu chiét 1
Phéu nhd giot 1
6ng ngung tu Liebig 1
Cot cat phan doan 1
Nhiét k& 1
Ong ndi cong 1

Céch ti€n hanh

Trong binh phéan @ng 300 ml, cho vao 28 ml etanol va 20 ml nuGc lanh
(nudc dugc cho vao d€ 1am gidm sy tao thanh etil ete, gidm sy thoiat HBr
do bay hdi va lam loang H,SO, d€ ngin cin sy tao thanh Br,).

Vira khua'y lién tuc hdn hop phdn tng va 1am lanh binh phan tng dudi
vdi nudc, cho cdn thian vao binh phin ¥ng 33ml H,SO, va 30g KBr tin nhd.
Sau d6 phan tng dugc dun cich cdt va sdn phAm bromua etil tao thanh dudc
chung c4t qua binh hitng (n€u hdn hgp phdn tng sd6i manh ngung dun mot
thdi gian ngdn ). Phdn ting kéo dai cho d&n khi khong con giot dau etil
bromua nao dudc tao thinh qua dng ngung tu.

Sau khi phan tng két thiic d6 chat 1dng trong binh hitng vao phéu chiét
va tach 16p etyl bromua & duéi cho vao binh tam gidc 250ml dit trong chau
nudc d4. Ti€p tuc cho vao binh tam gidc qua phéu nhd giot tirng giot acid
sulphuric ddng thdi lic nhe cho dé&n khi chi't 16ng tdch ra 1am 2 16p. Acid
sulphuric tich sdn pha&m phu dietyl ete khdi bromua etil dong thdi 1am kho
bromua etyl.

Dung phéu chiét, chi€t 14y 16p bromua etyl & phia trén rdi chung cit
céch thiy, trong binh 100ml ( 13p rdp dung cu chung cat giéng nhu trén chi
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thay binh 300ml biing binh 100ml vathay bé&p c4t biing bép cich thly ) thu
14y bromua etyl § 35-40°C. Hiéu suit 22g. Bromua etyl 12 mot chit 18ng
khong mau c6 mui ete, hoa tan t6t trong ancol va ete, it tan trong nudc, ¢
nhifng tinh chat rat dic trung ctia mot halogenua hidrocacbon bao hoa.

dX’=1.4586,n7 = 1.4211
II. Phan @ng nitro héa

Phdn ¢ng nitro héa 1a qud trinh gdn nhém nitro vao phan t hitu cd tao
thanh lién k&t C-N. Thudng dugc thuc hién bing phdn @ng thé hidro bang
nhém nitro, phdn ng cong nhém nitro vao lién két boi hoic bing phin ng
th€ cdc nhém chitc khic (halogen, sunfo...).

Téc nhan nitro héa thudng dung 1a acid nitric véi ndng dd tir 65 dén
100% (thudng dung acid 65% d=1,4 va acid kh6i 94% d= 1,5); hdn hgp acid
nitric vé6i acid sulfuric dic goi 1a hdn hgp nitro héa ; nitrat kim loai kiém
vGi acid sulfuric hodc véi acid acetic hay anhydric acetic, este cta acid
nitric.

1. Nitro héa hidrocacbon loai parafin Hydrocacbon loai parafin khong
phdn @ng vdi acid nitric § nhiét d6 thudng, & nhiét dd cao hon 200°C x4y ra
phdn ng oxyhda tao thanh acid cacboxylic. Acid nitric lodng 12 ngudn cung
cap NO,, mot tdc nhan nitro héa that su.

Phén tng nitro héa xay ra theo so dd sau :

R-H _HNOsloang _ R _NO, + H,0
110-140%

Trong mot s6 trudng hop ngudi ta con st dung nitrat bac tic dung véi
din xuit halogen ciia diy béo.

2- Nitro héa hidrocacbon thom
Nitro héa hdp chd't thom 14 phan tng thé electrophin dién hinh Sg

Ar-H+ HNO3 — Ar- NO2 + HQO

Phén tng khong thuan nghich. Tdc nhan thudng dung 1a hdn hgp nitro
héa ciia acid nitric va sunfuric. Thanh phan ti 1& phu thudc vao ciu tao hdp
chat bi nitro héa. Thudng diing acid nitric dic véi acid sulfuric 95,6% hoic
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véi oleum cé ndng dd SO; cao hon 10-20%. T4c nhan nitro hda 1a cation

nitroni N O, tao thanh tir acid nitric trong moi trudng acid

+

HONO2 +H" > HzO-NO2 - H2O + N02

vGi acid sunfuric dic

HNO, +2H,SO, === NO, + H,0" + 2HSO

Pha loang hn hop nitro héa véi nudc, ndng dd clia ion nitronium gidm
do su phan ly cua acid sulfuric tao thanh hidrozonium va ion bisunfat

H,SO, + H,O H30+ + I‘IS():1

Phédn tng nitro héa 12 phdn ¢ng phat nhiét, nén phdi 1am lanh t5t phdn
tng, chi ¥ t&i tdc dd cho hdn hdp nitro héa vio phin tng d€ thudng giit
nhiét d6 & 65-70°C.

Phan ng thudng x4y ra trén bé mit hai tu6ng nén phdi khud'y manh.

Véi cdc ddng ding hay din xuit clia benzen, phan tng nitro héa x3y ra
theo qui tic th€, huéng nitro héa va hiéu suit phdn tng phu thudc vao bin
chat nhém dinh huéng.

Muén diéu ché 2,4,6- trinitrophenol (acid picric), khong thé diing tryc
ti€p acid nitric dic vi acid nitric oxi héa phenol va cho hiéu suit thip. Piéu
ch€ acid picric bing hai giai doan : tdic dung phenol véi acid sulfuric dic tao
thanh 2,4-phenoldisulfoacid bén véi tic nhan oxihda, sau dé, tac dung véi
hdn hdp nitro héa khi dun néng, hai nhém sulfo bi th€ biing nhém nitro va
dong thdi nhém nitro thit ba tham gia vao nhan

SO3H O2
(O)-oH 250, H035—©§—OH HNO;* 2304 0N OH
NO,

Ciing khong diing acid nitric hay hdn hgp nitro héa d€ diéu ch& din xuit o-
va p-nitroanilin, vi cdc amin thom d& bi oxyhéa va sdn pham oxi héa d6
thudng bi ngung tu thanh nhya.

Khi nitro héa biing hdn hgp nitro héa ¢6 du acid sulfuric thu dugc m-
nitroanilin vi amin tao thinh mudi trong moi trudng acid, nhém amoni dinh
huéng vao vi tri meta. Mudn diéu ché o- va p-nitroanilin cin phdi bio vé

nhém amin biing phdn ¢ng axyl héa

Ar-NH, + RCOCl - Ar-NH-COR + HCI
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Cé4c amin d3a axyl hda dé tiac dung v&i hdn hop nitro héa & nhiét do thap
3-5°C

NO,

@NHCOR HNO, +H;504 OZN@NHCOR + @NHCOR

92% 8%

Thdy phan din xuit nitroaxetanilit trong kiém thu dudc nitroanilin.

Nitrobenzen thu dugc bing hdn hgp nitro héa & 40-80°C, m-dinitrobenzen &
75-80°C va acid dic hon, con trinitrobenzen khong thé thu truc ti€p tir
benzen ma chi ¢6 thé thu dugc bing nitro hda ti€p m-dinitrobenzen bing
acid nitric khéi va oleum & 100°C - 110°C trong 5 ngay.

THI NGHIEM 4
DIﬁU CHﬁ NITROBENZEN
O
Phan tng chinh
H,S0,
CeHg + HNO; —=—= 5 (C¢H5-NO, +
H,O

Hoa chat

Benzen 11,7 gam hay 13,5 ml ( 0,15 mol ) ; axit nitric (d = 1,4) 21 gam
hay 15 ml (0,21 mol) ; axit sunfuaric (d = 1,84) 35,9 gam hay 19,5 ml ; dung
dich natri cacbonat.

Céch ti€n hanh

Cho 19,5 ml axit sunfuaric vao binh cdu ddy tron " khoang 200 ml, 1am
lanh binh va lic, sau d6 cho thém tir tir 15ml axit nitric dic dong thdi lic va
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lam lanh d&n nhiét @6 phong. Lip dng sinh han hdi luu, cho ti€p tirng phan
1 - 2 ml ctia 13,5 ml benzen qua dng sinh han. T6¢c do cho benzen vao binh
sao cho khong c6 khi NO, bay ra va giit nhiét do khong qua 50°C @, dong
thoi lic lién tuc.

Sau khi cho hé&t benzen, ti€p tuc dun néng binh phdn tng trén bé&p cdch
thiy trong 30-45 phiit va ti€p tuc ldc. Sau d6 1am lanh hdn hgp phdn ¢ng va
dd qua phéu chiét. Tach 14y 16p nitrobenzen & trén. Rita nitrobenzen bing
nudce 181 biing dung dich natricacbonat® cho t6i khi ngitng tdch ra khi CO,.
Téch 14y nitrobenzen vao binh kho, 1am kho bing CaCl, . Chung cat 1dy
nitrobenzen bing binh Wurtz trén cich thiy d€ loai benzen rdi thu 1dy
nitrobenzen & 207-211°C biing ngon lira den cdn ©. Hiéu sudt 15 gam
(80% so v6i 1y thuy&).

Ghi chu

1) T6t hon la ditng binh cdu ba co, cé ldp diia khudy, phéu nhé giot.

2) Hén hop la di thé nén phdi ldc hay khudy manh dé tao nhii tuong bdo dam su
tiép xiic 16t giita cdc tdc nhdan. Phdi giit 50°C vi & nhiét dj cao sé tang sdn phdm
dinitrobenzen.

3) Rita nuéc dé loai acid. Khong nén ldc manh dé dé phong tao nhii tuong bén, néu
tao nhii tuong thi thém vai giot ruou etylic.

3) Néu cé 16p nudc ciia calci clorua tan thi gan ldy nitrobenzen va lam khé lai
bing CaCly khan. Dé xic tién qud trinh lam khé, ldp 6ng sinh han khong khi vao
binh va dun néng cdch thiiy trong 30 phiit cho tdi khi chdt I6nh trong suét.

4) Nitrobenzen la chit 1dng dau, mau vang nhat, tan trong rugu etylic,
benzen, ete, rit it tan trong nudc, t,.= 5,7°C, t=210,9°C, dio =1,5526.

THI NGHIEM 5
PIEU CHE p-NITROAXETANILIT
OZN@N HCOCHs;
Phéan tng chinh
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CeHs - NHCOCH; _HNO3-H2804_ o N - CH, - NHCOCH;
-H,0

Hoéa chat

Axetanilit 13,5g (0,1 mol) ; acid nitric (d=1,4) 8ml ; acid sunfuric
(d=1,84) 35ml.

Céch ti€n hanh

Cho 13,5g acetanilit nghién nhd va 30 ml acid sulfuric viao c8c ¢d 500ml
() Khuay hdn hgp cho tdi khi thu dugc dung dich trong sudt ddng thdi lam
lanh coc d€ cho nhiét dd khong cao hon 25°C. Lam lanh hdn hdp bing nudc
d4 va mudi d&€n 0-2°C @, thém tir tir hdn hop nitro héa ciia 8ml acid nitric
dic va 5Sml acid sunfuric. Nhiét do trong sudt thdi gian nitro héa khdng qua
2-3°C.

Sau khi cho hét acid nitric, 14y c6c ra khdi hdn hgp sinh han va d€ yén
trong 2 gid & nhiét 40 phong va thinh thodng khudy. Sau d6 rét titng dong
hdn hdp vao binh chira nudc c¢6 d4 nghién nhd (Iugng nudc va nudc da gip
10 1an hdn hdp ). Sau 30 phiit, loc 1dy k&t tda trén phéu Buchner, rifa bing
mot lugng nhd nude lanh trén gidy loc dé loai acid vo co.

Chuyén chat vao coc chita 40ml nu6c va thém Na,COs cho dén phin
ting kiém, dun dé€n s6i dé thiy phan o-nitroacetanilit. LAm lanh d&n 50°C,
k&t tha p-nitroacetanilit trén phéu Buchner, rita k§ bing nuéc, ép chit trén
phéu rdi lam kho trong khong khi. Tinh ché lai bing rugu etylic, x4c dinh
nhiét do néng chiy. Hiéu sut 16g (88% so véi Iy thuyét ) .

Ghi chu

1) C6 thé ldp diia khudy va cdm nhiét ké' vao ddy coc
2) Dé trdnh thity phdn acetanilit va trdnh tdng sdn phdm phu octo.
3) p-nitroacetanilit 1a chat k&t tinh, it tan trong nudc, tan tdt trong rugu
etylic, t,.=207°C
I1I. PHAN UNG SUNFO HOA
Phdn ¢ng sunfo hda I1a qué trinh gin nhém sunfo -SO,0OH vao phan tk

hitu co tao thianh lién k€t C-S. Sdn phadm tao thanh R-SO;H goi 13 acid
sunfonic hay sunfoacid.
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Céc tac nhan thudng dung 1a acid sunfuric véi ndng do khic nhau,
oleum, anhidrit sunfurd va oxi, anhidrit sunfurc va clo, acid
closunfonic,v.v...

Céc hidrocacbon loai parafin bén véi acid sunfuric & nhiét dd thudng.
Nhitng hydrocacbon c6 s6 cacbon tit 6-8 bi sunfo héa truc ti€p bing oleum §
nhiét do soi, tir 8-18 cacbon bing oleum trong etyl acetat. Song
hydrocacbon loai parafin bi sunfo héa dé dang bing anhydrit sunfurd véi
oxy hodc véi clo khi c6 dnh sdng.

Mot dédc tinh gitp phan biét hidrocacbon nhan thom va hydrocacbon loai
parafin 12 sy sunfo héa dé dang céc hidrocacbon nhan thom véi H,SO,

Céc hidrocacbon nhan thom da vong (antracen, phenantren...) dugc
sunfo héa rat dé dang, naphtalen dudc sunfo héa khé hon con benzen khé
hon nira.

Phéan tng sunfo héa vdi acid sunfuric c6 tinh thuin nghich :

ArH + HOSOsH =—= Ar-SOs;H + H,O

Pé€ ngin ngira phan @ng thiy phan, phdi ding du axit sunfuric tir 2-5 1an
da dé lién k&t v6i nudce tich ra va ddm bio ndng do tach nhan sunfo hda
khong thdp hon 100%. Nhung cdch d6 thudng lam khé khin cho viéc tach
sunfoaxit, nén tot nhat 1a loai nudc khdi hdn hdp phdn dng biing phuong
phdp chung cit ding phi ( trong trudng hop nay, dung du benzen ).

Sunfo héa benzen, § di€u kién thudng, diing oleum chita 5-8% SOs hoiic
& 80-100°C bing axit sunfuric 95% 1ay du 2-3 14n.

Sunfo héa phenol biang axit sunfuric lodng & lanh cho o-phenolsunfoaxit,
& 100°C cho p-phenolsunfoacid. 0] day, nhiét do khong chi xic ti€n phdn
ting, gy ra nhitng sadn phd&m phu nhu polisunfoacid, sunfon, phin Gng ngung
tu va oxy hda,..ma con gy ra hién tugng ddong phan héa cic sunfoacid.
Ching han, n€u dun néng o-phenolsunfoacid & 100°C trén b&p cach thiy thi
s& chuyén thanh p-phenolsunfo acid.

OH
HO3

6 lanh _
l dun &
100°C

0
100°c,,. Hoxs—((D))-or

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc

CeHs-OH H2504 lodng |




Thuc hanh hoa hiu co - 38 -

Anilin tao mudi v6i acid sunfuric lodng (anilin sunfat) ma khi dun néng
& 180°C tao thanh p-aminobenzensunfoacid.

+ _ 180
CgHs - NH, + H,SO4 —> CgHs - NH3.0SO3H —C> HO3S—@NH2 +H,0

Diéu ché benzendisunfoacid tir monosunfoacid biing oleum & 80°C hoic
du acid sunfuric & 240°C

HO4
H,S0 H,S04+S0
CeHs ——t» CgHs- SOsH —22-4 5 5 SO3H
80

1,3,5-benzentrisunfoacid thu dugc tif mudi natri ctia disunfoacid tdc dung véi
oleum & nhiét do cao.

Huéng phan ¢ng sunfo hda naphtalen cling phu thudc nhiét d6.0 80 -
90°C, sunfo héa naphtalen biang acid sunfuric 100% cho a.- va B-naphtalen
sunfoacid theo ti 1€ tuong dng 1a 96:4, nhung & 160°C theo ti 1€ 1a 15 : 85%.
Né&u ban dau thu dudc o-naphtalensunfoacid khong tdch ra ma ti€p tuc dun
néng & 160°C thi theo mitc dd dun néng, ddng phan a-sunfoacid s& chuyén
thanh B-sunfoacid, nghia 12 ¢6 sy dong phan héa. Phan ng sunfo hda
naphtalen xay ra theo hai huéng phan ng sunfo hda thuin nghich song song
vao vi tri o va B. T6c do phdn tng vao vi tri o cao hon B gdp vai lan, nén &
nhiét do thap thanh phin chinh 1a a-sunfoacid (khong ché dong hoc ). O
nhiét d6 cao hon, dd bén thily phan ctia ddng phian o-sunfoacid lai nhé hon
dong phan B-sunfoacid gdp 14 1an, nén lugng a-sunfoacid gidm, B-
sunfoacid ting hon, nhanh dat cAn biing trong hdn hgp phdn tng ( khong ché&
nhiét dong hoc ).

O3H
Q0 5% QO 45
80°C 160°C
Trong da s trudng hdp, cac sunfoacid khong c6 nhiét do so6i va néng

chdy xdc dinh va thudng dé bi phan tich khi dun néng, do d6, ngudi ta ding
nhitng din xui't cla ching c6 nhiét dd so6i va néng chiy 6n dinh d€ xic dinh
céc sunfoacid. Mit khdc, khi tdch cdc sunfoacid tw do ciing kho loai trir hét
cdc chit bdn vo co, vi vay, cdc sunfoacid thudng dudc tich ra dusi dang

mudi va c6 thé tinh ché lai bing phudng phap két tinh lai. Ngudi ta thudng
diing dung dich mudi ddm dic dé tao thanh mudi cia acid sunfonic.

SO3H

THI NGHIEM 6
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PIEU CHE NATRI BENZENSUNFONAT

Phén @ng chinh

O o — Grwon o uo
@SO3H + NaCl —> @—sogNa + HCI

Phéan tng phu

HO3S

@ + 2HOSOsH ——> @SOgH + 2H,0
Oron - — ol - e

Hoa chat

Benzen 5 ml ; axit sunfuric ddc c6 khéi 10 ml ; rugu etylic ; dung dich
NaCl bao hoa.

Céch ti€n hanh

Cho 10 ml axit sunfuric ddc vao binh ciu 100 ml, 1am lanh biing nudc,
cho thém cin thin tirng lugng nhd clia 5 ml benzen. Mdi 1an cho thém
benzen, cin 1ic sao cho benzen hoa tan hét rdi méi cho phan khic. Néu
phdn ¢ng qud manh thi phdi lam lanh biing nudc dd. Sau khi cho hét benzen,
lic ti€p cho phin ng két thiic, 1am lanh hdn hgp rdi d6 tirng phan mdt vao
cdc chita dung dich NaCl bao hoa ( chudn bi trude dung dich gdm 10 gam
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NaCl trong 35-40ml nudc trong cdc va 1am lanh bing nuéc dd ). Sau mot
thsi gian lam lanh, dung diia thiy tinh co nhe xdt vao thanh binh s€ tich ra
mudi natri clia benzensunfoaxit & dang két tlia dic. Loc bing phéu st, rira
bang mot lugng nhd dung dich bao hoa NaCl, ép chat, [am kho trong khong
khi r6i trong t s&y & 110°C.

Hiéu suit9 - 10 gam.

Ghi chu

Mudi natri benzensunfonat c¢6 1an mdt it NaCl, can tinh ch€ lai bing
rugu etylic theo phuong phdp thong thudng. Natri benzen sunfonat 12 chat
két tinh khong mau. axit khan ¢6 t,. = 171-172°C.

THI NGHIEM 7
Piéu ché& p-toluensulfonic axit
ch@sogH
Phan tng chinh

ch@ + HOSOH —> ch@sogH + HO

Phén tng phu
HO4S

ch:@ + HOSOsH —> HsC + H0

SO3H

H3C© + HOSOsH —> HiC + H0
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HO5S

H3C© + HOSOsH —> HiC SOsH + H,0

Héa chat
Toluen 30 ml; axit sunfuric (d = 1,84 ) 5 ml ( 0,09 mol).

Cdch tién hanh

Cho vao binh ciu ddy tron 30 ml toluen " va 5 ml axit sunfuric dic, 13p
ong ndi tach nude chita day toluen ( hay dung hé cAt thily phan ) va 6ng
sinh han hdi lvu. Pun s6i hdn hdp trong 5 gid trén b&p cach dau & 160°C,
nudc tdch ra sé ngung tu qua 6ng sinh han chdy xuéng dng ndi tich nudc,
con toluen ndi Ién trén lai chdy trd lai binh phan &ng. Sau 5 gid thu dugc
khoang 2,5 ml nudc.

Sau khi phdn ng k€t thic, lam lanh hdn hgp phan tng rdi thén vao binh
2,5 ml nudc. p-tuluensunfoaxit s& k&t tinh & dang hidrat. Loc 14y két tia trén
phéu thiy tinh x8p, ép k§ bing nit thiy tinh. Tinh ch€ lai bing cdch hoa tan
hidrat p-toluensunfoaxit vao mdt lugng nudc nong (15ml), thém than hoat
tinh, dun s61i, loc néng. Lam lanh nudc loc bing nuéc dd va cho suc khi HCI
vao hdn hop. Loc 14y két tda, rira biing mot lugng nhé axit HCI dic, lanh.
Lam nhu vay hai 1an. Hidrat p-toluensunfoaxit dugc 1am kho trong binh lam
kho trén NaOH cho dén khi khong thd'y c¢6 phdn tng cla axit HCI véi

Hiéu sud't p-toluensunfoaxit 1a 6 gam ® ( 39% so véi Iy thuy&t tinh theo
axit sunfuric ).

Ghichii

1) Dé diéu ché duoc p-toluensunfoaxit két tinh, dé dat hiéu sudt cao cdn ldy du
toluen va nudc phdi dugc tdach ra khoi méi truong phdn ing.

2) p-toluensunfoaxit két tinh véi mot phdn tit nudéc p-CH;CsH,SO3H.H>O c6 tinh
thé hinh khéi khéng mau, néng chdy & 104-105°C. Dé xdc dinh cdc tinh chdt ciia p-
toluensunfoaxit, phdi chuyén axit thanh mudi véi kiém hitu co, chdng han véi p-
toludin. Cho dung dich 0,5 g p-toludin vao dung dich 1 gam p-toluensunfoaxit dun
néng cho tan hoan toan réi lai lam lanh bing nudc dd, loc 14y két tia mudi p-
toluensunfoaxit va p-toludin cé nhiét dé nong chdy la 190°C. C6 thé tinh ché lai
mudi nay bang nudc nong.
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thi nghiém 8
PIEU CHE AXIT SUNFANILIC
H,N Osom
Phan tng chinh

HZNQ + HOSOH —> @NHZ.HZSm
180-1900C
QNHZ.HZSO4 — HZN@SOSH

Phén tng phu

Hoéa chat

Anilin méi chung citlai 9,3 gam hay 9 ml ( 0,1 mol ); axit sunfuric
(d=1,84) 16,3 ml (0,3 mol); NaOH 4 gam ; axit HCI (dung dich 2N) ; than
hoat tinh.

Cdch tién hanh

Cho 9,3 gam anilin vao binh ciu ddy tron ¢& 100ml " 11c, cho thém tir
tir 16,5 ml axit sunfuric dic. Pun néng hdn hgp trén bép cach dau & nhiét dd
180-190°C ( nhiét k& cim trong b&p cach dau ) cho t6i khi 14y mau thit véi
dung dich kiém ma khong thdy tdch ra anilin, thudng sau 2-3gi ?. Lam
lanh hdn hgp phdn tng, d6 vao cdc chira mot it nuc lanh va khudy. Loc 18y
tinh thé tdch ra, rira bing mot it nudc. K&t tinh lai axit sunfanilic® biing
nuéc néng, néu dung dich c6 mau thi dun vdi than hoat tinh d€ 1am mat mau
dung dich. Loc 14y axit, rira bing nuéc. Axit thu dudc c6 tinh thé hinh vay
sang v4i thanh phan p-H,NC¢H,SO3H.2H,0. Khi 1am kho, nudc két tinh mat
di. Hiéu sut 10-12 gam (60-70% so vGi ly thuy€t ).
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Ghi chu

1) C6 thé cho tdc nhdn vao bdt sit dé tao thanh mudi sunfat ciia anilin réi dun néng
6 170-180°C sé tao thanh axit sunfanilic kho va tinh ché lai nhu trén.

2) Anilinsunfat tan trong kiém. Phdn iing chua két thiic néu thdy anilin tdch ra tir
anilinsunfat chua phdn itng it tan trong kiém lam duc dung dich. Thit bing cdch
cho mdu vao éng nghiém chita nudc lanh réi thém dan kiem.

3) Axit sunfanilic la chdt két tinh khéng mau, khé tan trong rugu etylic, eter, nudc,
& 100°C md't nudc két tinh va ¢ 280°C thi phdn tich, khong néng chdy.

IV. PHAN UNG ANKYL HOA

Phdn tng ankyl héa 1a qia trinh gdn nhém ankyl vao phan tif hitu cg,
thudng biing phan tng thé hydro ctia hydro cacbon va cdc nhém chitc nhu
OH, NH,.

1. Ankyl héa hidrocacbon

Phan tng ankyl héa hidrocacbon loai parafin dp dung trong c6ng nghiép
12 phdn ¢ng ankyl héa hydrocacbon etylenic bing phdn tng cong. Phdn ing
x4y ra trong nhitng diéu kién khdc nhau nén theo cd ché khic nhau, dung dé
di€u ch& cdc hdp phan clia nhién liéu c6 chi s octan cao.
Chazmg han . (CH3)2C = CH2 + HC(CH3)3 vl (CH3)3C -CHZ - CH(CH3)2

Trong tong hdp hitu cd, phan &ng quan trong 13 ankyl héa hidrocacbon
thom theo cd ché electrophin Sg.

Phén tng ankyl héa biing din xui't halogen khi c6 xtic tdc nhom clorua
goi la phan tng Friedel - Craffs

CHe + R-X Ak, CH;-R+HX

Vai trd cia AICI; 1a 1am phan cuc héa lién két C-X tao nén ion cacboni tin
cong vao nhian benzen theo cd ché Sg :
o+ o- +
R-X + AICl; > R..X..AICL — R(AICLX)
Sy phan cuc héa phu thudc vao ciu triic gdec ankyl ( bic mot, hai, ba),  dan
Xué't biac ba c6 thé phan li hoan toan thanh ion cacboni.

Téc nhin ankyl héa la anken va ancol khi c6 mét acid v co tao thanh
cation cacboni tin cong vao nhan thom ciing theo c6 ch€ Sg.
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Phan tng Friedel - Craffs diing trong phong thi nghiém cé phan han ché&
vi phan ng thudng tao thinh mdt hdn hgp sdn pham do nhitng nguyén nhan
sau day :

- Hdp chi't tao thanh da ankyl hda c6 tinh nucleophin cao hon chat ban
diu, tham gia phdn tng v4i tdc nhan ankyl héa dé hon chi't ban diu, do dé
thudng thu dugc hdn hop sdn pham thé : mono, di,...poli-ankyl. Mudn thu
dudc sdn phAm mono thi ph3i diing du nhiéu hidrocacbon ban dau.

- Phan tng ankyl héa c6 sy ddng phan héa mach cacbon clia tic nhian
ankyl hda, cu thé 1a su ddng phan hda clia cacbocation tao thanh do c6
khuynh huéng chuyén tir cation bac mdt thanh bac hai va ba bén vitng hon.

Su dong phan héa nay cé thé tranh dugc bing cich thyc hién phan tng
& nhiét do thap hon 0°C.

- Phan tng ankyl héa 1a phan @ng thuin nghich, nén khé tuin theo quy
tic huéng mot cach chit ché, & nhiét do khong cao ludn ludn thu duge hdn
hdp tat cd cdc ddng phin, & nhiét dd cao, vu tién tao thainh sdn phadm bén vé
nhiét dong hoc hon. Mit khac, tinh thuin nghich ciing gy ra phan Gng
chuyén vi nhém ankyl.

2. Ankyl héoa ancol va phenol

Phan tng nay ding dé diéu ché cic loai ete khac nhau : d6i xiing,
khong doi xiing, ete thom béo,... trong d6, hidro clia nhém hydroxyl clia
ancol bi th&€ bdi mdt nhém ankyl.

Téc nhin ankyl héa ancol thudng dung 13 din xuat halogen R-X (X =
IBr, Cl). Cdc din xudt halogen tic dung véi cdc ancolat hay phenolat dé
tao thanh ete theo cd ch& nucleophin Sy

R-ONa + RI — R-O-R +Nal
Ar-O-Na + RI — Ar-O-R + Nal

Phan ng dié¢u ché€ ete thom x4y ra khé khin hon, doi hdi diéu kién cao
nén thudng dung tdc nhin diankyl sunfat. Cho hoa tan phenol vao dung dich
kiém nudc rdi thém mot luong du diankylsunfat, ddng thdi khuiy hay lic.
Trong da s6 trudng hdp, sin pham tich ra & dang dau hay két tda. Néu phin
ting x4y ra & lanh hay & nhiét do thap thi chi mot nhém ankyl cda diankyl
sunfat tham gia vao phan tng

2NaOH +(CHs),SO
2CHs-OH 5= 2CHsONa — > 2C¢H5-OCH; + NaySO,
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Su tao thanh ete bing cach loai nudc giita hai phan t ancol xay ra khi
c6 xtic tdc acid xdy ra theo cd ch& thé nucleophin Sy. Ching han di€u ch&
ete dibutylic véi xic tdc acid sunfuric

+ + +
CH3CH,CH,CH,OH H—»CH3CH2CH2CH2-(|)—H CHsCHCHCHOH, CyHg—0 —CyHg
H H

—» CH3CH,CHyCHy—0—CHyCH,CH,CH3 + H

Vi phan tng Sy2 lu6n ludn ¢6 phan tng E, kém theo nén phan tng c6
san pham phu 12 anken CH3;-CH,CH = CH, va cédc sin phim than héa, triing
hop va khtt acid sunfuric d&€n SO.,.

3. Ankyl héa amin

Phdn ¢ng ankyl héa amin 1a phin rng th& hydro ctia nhém amin NH,
cta amin béo hay thom bing gdc ankyl. Phdn tng x4y ra khi cho tic dung
ankyl halogenua (RX) vdi amin. Sdn phim thu dudc 12 mot hdn hop mono,
di-ankyl hay mudi amoni bic bon phu thudc vao ti 1& c4c tic nhan. Néu du
amin sé& thu dudc sin pham th€ monoankyl, n€u du ankyl halogenua sé& cho
mudi amoni bic bdn :

R-NH, + R’X — R-NHR’+ RNH}X~
R-NHR’ +R’X > R-NR'R’ + RNH} X"~
R-NR'R’ +R’X - R-N*(R'); X

Thudng diing cdc metyl iodua, bromua va clorua d€ metyl héa cdc amin
bac mdt, hai va ba. Vi cdc ankyl thdp, thudng ti€n hanh phdn ng trong ndi
hap, cdc ankyl cao ti€n hanh & 4p suat thudng. Thudng dung NaOH hoic
cdc cacbonat d€ k&t hdp véi acid tich ra trong phdn tng. Cac phenyl
halogenua (brombenzen, clobenzen )ciing diing d€ aryl héa amin nhung
phan tng x4y ra khé khin hon, thudng chi dat hiéu suit 10-12% so vdi ly
thuyét.

Céc este cia acid sunfuric, truGc hé€t 1a dimetyl va dietylsulfat cling nhu
vai este clia acid sunfonic diing d€ metyl va etyl héa cdc amin. Phan ting
x4y ra dé dang, khong can dun néng, trong dung mdi thudng diing 12 nuéc,
ancol, clorofom, nitrobenzen, ete vi phdn ¢ng ndy phat nhiét. Hi€u suit
thuong dat 85%.

Ancol cling dung lam tdc nhan ankyl héa khi c6 mét acid vo c¢d hodc cé
xtc tdc. Khi dun néng anilin véi metanol ¢6 mat acid HC1 § 200-210°C sé
thu dugc metyl hay dimetylanilin phu thudc lugng metanol dung.
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Phuong phdp ankyl héa xic tdc 1a cho hoi anilin va ancol di qua chat
xuc tdc nhu Al,O3 hodc ThO,, SiO, & 300 - 320°C sé thu dugc dimetylanilin
vGi hiéu sud't 95%.

Su ankyl hda cdc amin thom va béo xay ra v6i hiéu suit cao ( thudng
cho hon 92%) khi dun chiing voi nhém ancolat trong binh kin § 275-350°C

3C6H5NH2 + (C2H50)3A1 - 3C6H5NHC2H5 + AI(OH)g
THI NGHIEM 9

PIEU CHE SEC-BUTYLBENZEN

@—gH —CH,~CHg

CHs,
Phan &ng chinh

CsHe + CH;CH,CH,CH,0H _H2504,  CgHs—CHCH,CH;z + Hy0
CHs

Phéan tng phu
C¢Hs + H,SO, — C¢Hs-SOz;H + H,O
Hé6a chat

Benzen 15g hay 17 ml (0,37 mol) ; ancol butylic 6g hay 7ml (0,15mol) ;
acid sunfuric 85% 38ml.

Céch tién hanh
Cho 38ml acid sunfuric 85%"" vio binh ciu ba ¢§ ddy tron 250ml c6 14p

ong sinh han hdi luu, phéu nhd giot va diia khudy roi dit trén b&p cach
thiy, dun néng & 70-80°C .

Sau d6 cho tir tir hdn hgp 17ml benzen va 7ml ancol butylic vao binh
qua ph&u nhd giot trong mot gid,ddng thdi khud'y manh ©. Sau khi cho hét
hdn hop, ti€p tuc khudy trong 4 gid § nhiét do trén. Sau khi phdn rng két
thic, @6 hdn hgp phin tng vao phéu chiét, tich 14y 16p hidrocacbon & trén
roi rita hai 1an bing nu6c, lam khd bing CaCl, va chung cat phan doan thu
14y sec-butylbenzen & nhiét do 170-172°C .

Hiéu suit 6g (40-45% so vdi Iy thuyét ).
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Ghi chu

1- Can phdi giit diing nong do ciia acid vé co vi dnh hudng tdi hiéu sudt.

2- Can phdi git nhiét dé 70-80°C trong sudt qud trinh phdn iing vi ¢ 55°C phdn
ng xdy ra chdm, & 95°C bdt ddu cé sdn phdm sunfo héa.

3- Phdi khudy manh hay ldc manh dé acid va benzen trén ldn vao nhau, khong tdach
thanh hai lop.

4- sec-butylbenzen 12 chit 16ng khong mau ; t,=173°C, d 2°=0,8906

5- Dung xiic tdc AlCl; vdi ti 1¢ 1:5 so vdi benzen cho hiéu sudt cao hon.

THI NGHIEM 10

PIEU CHE ETE ISOAMIN
(CH,),CH-CH,-CH,-O-CH,-CH,-CH(CH),

Phén tng chinh

2(CH;),CHCH,CH,0H —125%_ (CH,),CHCH,CH,OCH,CH,CH(CHs),+

H,O
Phdn ting phu

(CH,),CHCH,CH,OH —25%  (CH,),CH-CH = CH, + H,0

Hoa chat

isoamylic ancol 50 gam(62 ml); axit sunfuric (d=1,84) 2ml K,CO;
Cdch thuc hién

Cho 62 ml ancol isoamylic da tinh ch& va 2ml axit sunfuric dic vao binh
cau 250ml. Pun s6i nhe hdn hdp nay trong nhiéu gis cho dé&n khi thu dugc 4
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ml nudc trong binh tdch nu6c (hinh 23). Phan chia trong binh dugc lam
ngudi dén 100°C va dem chung cat 16i cuén hdi nudc. Ti€n hanh chung cat
cho d&n khi khong con nhitng giot ddu ngung tu qua phin cit. Phan ci't dugc
chuyén vao phéu chiét dé tch eter ra khdi nuéc, cho 16p eter vao binh kho
va lam khan bing mot it K,CO; nung.

Hinh 23- Dung cu tdch nuGc

Cho eter da 1am khan vao binh Wurtz 100ml, binh ndy ndi vdi 6ng
ngung tu khong khi. Pun néng binh tir tit. Mot it amylen da dugc thodtra &
21°C, isoamylic ancol chua phan tng bit diu di ra & 128°C, va eter isoamyl
3 165-172°C.

Eter isoamylic thu dudc c6 chifa tap chat. D€ dugc sdn phdm tinh khiét,
dun sd6i né véi 1 gam NaNH,, 14y ra va ldc véi axit sunfuric lodng trong
phéu chiét, Iam khan biing CaCl, va chung cit qua Natri kim loai. Hiéu suat
eter isoamylic khodng 25 gam.

Eter isoamyl 12 chit 18ng, s6i & 172°C, d;5s = 0.7807.

THI NGHIEM 11

di€u ch€ eter B-NapHtyl metyl ( Nerolin, Bromelia )

OCHS
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OH
H,S0, OCHs
+ CHOH— + H0

Hoéa chat

B-Naphtol 25 gam, rugu metylic 38 ml, axit sunfuric (d = 1,84 ) 5,5 ml,
dung dich NaOH 5% 90ml.

Cach thuc hién

Cho vao binh cau 100ml 25 gam B-Naphtol va 38 ml rugu metylic. Lic
k§ binh cho d&n khi phin 16p B-Naphtol hoa tan, sau d6 d6 thém vao 5,5ml
axit sunfuric dic ( hdn hgp phat nhiét manh). Pun céch thiy trong 3-4 gid.
Sau khi dun rét dung dich 4m vao binh tam gidc 250ml c¢6 chita 90ml dung
dich NaOH 5% da dun néng 1&én 50°C. Trong trudng hgp nay Nerolin 1dng
xudng dusi dang dau den va dudc khud'y manh d€ tron 1an véi dung dich
ki€m cho d&n khi héa rin hoan toan (d€ ngin nerolin héa rin ngay 1ap tic,
can phdi dun néng dung dich kiém trong khi r6t hdn hop phan ¥ng vao va
phai dun cdch thiy binh tam giac).

Chat k&t tha c6 mau vang nau, dudc loc trén phéu Buchner va xt 1y 1an
nita véi mot lugng dung dich NaOH bing vé6i 1an dau. Nerolin dudc 13y ra
dem rita v6i nu6c cho dén khi thit gid'y qui khong c6 phdn tng ki€ém va lam
kho & nhiét d6 khong quéa 50°C.

S4n phdm khan dugc chung cAt v6i hoi qua nhiét d&€n 150°C. Khi can, ¢6
th€ tinh ché& sin pham biing c4ch két tinh lai trong rugu, hodc chung ci't dusi
4p sud't thap( ts = 140°C & 12mmHg)

Hiéu suat B-Naphtyl metyl eter khodng 2 gam. t,. = 37,5 °C, t, = 282°C.

Thi nghiém 12

diéu ché& anisol

Phan @ng chinh
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@)
I
+

NaOH

@om + HO

Q (CH30),S0, — ZQOCHg + NaySO,4

(CH30),S0, —> 2®OCH3 + NaySO,

O
Z
D
+

O
Z
D
+

Phenol 8,5 gam(0,03mol) ; dimetylsunfat 6 gam hay 4,4 ml; benzen
10ml; NaOH 4,5 gam ; CaCl, 1,5 gam.

Céch ti€n hanh

Hoa tan 8,5 gam phenol vao dung dich gdm 4,5 gam NaOH va 30 ml
nudc trong binh cau ddy tron ¢ 100ml. Lam lanh binh d&n 15 °C rdi thé m
2ml dimetylsunfat’. P4y binh c6 nhiét k€ va 1{c trong 20 phiit. Thinh
thodng 1am lanh binh d€ giit nhiét do trong binh khong vugt qua 40°C.

Sau 20 phiit, cho thém 2 ml dimetylsunfat va lam nhu trén trong 30 phut
roi cho hét phan dimetylsunfat con lai. Lap &ng sinh han hdi luu rdi dun hdn
hdp trong vong 1 gid trén b&p céch thity dé ti€p tuc hoan thanh phan ng va
thiy phan dimetylsunfat chua phdn @ng. Tach 14y anisol bing phéu chiét,
chi€t 14y anisol con lai trong nudc bing benzen. K&t hgp hai phin lai, lam
khd bing CaCl,. CAt loai benzen trén bé&p cich thiy & 80-85°C rdi cit 1ay
anisol & nhigt do 154-156°C®.

Hiéu suat 6 gam (60 % so vdi ly thuyét ).
Ghi chu
1) Dimetyl sunfat rdt doc, lam trong tii hot va deo gdang tay

2) anisol 1a chat 16ng khong mau c6 mui thom, nhiét do soi 155°C. d =
0.994.
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V. PHAN UNG AXYL HOA

O
Phdn tng axyl héa 1a gua trinh gin nhém —Q?—R axyl vao phin
t&r hdp chat hitu cd, thudng biing phdn ng thé hidro cda

hidrocacbon thom va hidro cia mot vai nhém chiic.

1. Axyl héa hidrocacbon thom

Phdn ¢ng axyl héa hidrocacbon thom la phan tng th€ hidro ctia nhan
benzen biing nhém axyl khi c6 xtic tic, theo cd ché thé electrophin Sg. Phin
ng nay thudc loai phan tng Friedel-Crafts.

CH, + R-COX —A%b  c.H,-CO-R +  HX

Phan trng diing d€ diéu ché cdc xeton thom c6 ciu tric khdc nhau ma
khong c6 phan ng chuyén vi va chi thu dugc san phdm ddng nhat
monoaxyl vi nhém cacbonyl lam bi dong h6a nhan thom.

Téac nhan axyl héa thudng dung la cdc halogen anhidrit R-COX (X 1a
clo, brom...) cdc anhidrit axit RCOOCOR cua axit béo va thdm, doi khi diing
phdt gen va axit cacboxylic.

Xuc tac 1a nhémclorua, do1 khi dung ZnCl,, H,SO,. Vi cdac tdc nhan
axyl héa manh.

Phdn ¢ng axyl héa bing cloranhidrit v6i xic tdc nhom clorua cho két
qud tdt nhat. Vai trd xiic tdc 1a phan cuc héa lién két C-X tao thanh cation
axyli tAin cong vao nhin benzen

o+ O-
RCOCI + AICL —> R— C--Cl---A|C|3—>RCOAICI4

O +RCOH@

Xeton tao thanh phi'c v61 nhom clorua

8_
|
R

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc



Thuc hanh hoa hiu co -52-

Vi th€ khi axyl héa bing cloranhidrit can dung hon 1mol xtc tdc cho
mot mol cloranhidrit (khdc v4i phan tng ankyl hda ). Khi diing anhidrit acid
thi phai ding hon 2mol AICI; cho 1mol xeton tao thanh vi nhom clorua
khong chi tao phifc vdi xeton ma cd véi acid cacboxylic gidi phong ra trong
phan @ng

C¢Hg + (RCO),0 - C¢Hs-COR + RCOOH
RCOOH + AICl; — ( RCOO.AICI;) H*

Phdn ¢ng axyl héa thudng dugc ti€n hanh trong dung dich c6 du tac
nhin axyl h6a. Dung mdi thudng dung la hidrocacbon thom, nitrobenzen,
eter dau hda khan. Phan tng axyl héa phdt nhiét do d6 cin phdi khong ché
nhiét d6 khi cho cloranhidrit hay anhidrit vao phan @ng.

2. Axyl héa ancol va phenol

Phdn tng axyl héa ancol va phenol quan trong nhat 12 phdn ¢ng este
hoa

ROH + RCOOH ~—= RCOOR + H,0

Phdn tng thuan nghich, tdc do este héa va thldy phan este bing nhau khi
thi€t 14p dudc cin bing dong hoc, & d6, chi cé khodng 2/3 acid va ancol
phan tng tao thanh este va nudc. PE ting hiéu suit cla este, thay ddi trang
th4i can bing, cAn ting ndng dd cda ancol (hay acid) hodc bing cich loai
mot trong hai sdn pham ra khdi hdn hgp phan tng (thudng loai cht no c6
di€m sdi thAp hon )hoic bing cich chung ci't ding phi.

O nhiét do thudng, & ti 1é duong lugng ancol va acid, phin dng dat cin
bing trong 16 nim, ting nhiét dd 1én 110°C, cin bing dat sau 10 ngay, &
155°C sau vai gid. Thudng phdn Gng dudc xiic tién bing ion hidro do sy
phan li clia acid vo co, thudng dung acid sunfuric. T6c do phén ng ting khi
ting ndng do ctia chit xic tdc, thudng chi cin 0,01% acid sunfuric 13 da dé
tao thanh este. Xiic tdc 1am ting tdc d6 phan tng nhung khong 1am chuyén
dich cin bing. Ngoai lugng nhé acid 1am xic tdc, cOn dwa thém mot lugng
16n acid vao phan tng dé hip thu nuéc nén lugng acid thudng 14y bing 5-
10% so v6i lugng ancol. Néu dung qud du s& 1am gidm hi€u suit phdn dng
do tuong tac acid véi ancol.
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Phin ng este héa chiu dnh hudng 16n dén hiéu tng khong gian. Khi
ting thé tich ctia gbc hidrocacbon trong acid ciing nhu trong ancol, téc do
phdn ng este héa gidm. Este ctia ancol bac mot cho hiéu suit cao nhat, clia
ancol bac hai chi 40%, ancol bac ba chi 3%.

S& gbc va thé tich ctia gdc hidrocacbon & vi tri o trong acid béo va & vi
tri octo trong acid thom cang 16n thi tc dO va hi€u sut este hda cang gidm.

Phan ttng este héa cé thé thuc hién trong tuéng khi trén xiic tic rin.
Cho hai ancol va acid 280 - 300°C di qua dng c6 xic tdic ThO, hay TiO, thu
dudc este vdi hiéu suit cao nhu trong trudng hop phdn tng ddng thé.

Cloranhidrit va anhidrit acid 1a tdc nhan axyl h6a manh hon acid

R-C-Cl > R-C-O-C-R > R-|C|:-OH > R-E-OR'
I TR
o) O O ) O

Phén @ng cla cloranhidrit vdi ancol va phenol xay ra manh hon, thudng
phdi lam lanh hay diing dung moi (benzen, toluen), c6 thé diing trong nhitng
trudng hgp khi phan Gng este héa xay ra khé khin hay khong xdy ra dugc
do phdn tng thdp cta hgp chat cacbonyl hodc tinh khdng bén clia acid hoic
ancol trong di€u kién este hda. Anhidrit phdn tng kém hon, phdi c6 xic tic
H" hay ZnCl,...

Este cta acid thom thu dugc khi tic dung cloranhidrit cia acid thom véi
ancolat hodc phenolat ¢ nhiét d6 phong.

Thi nghi€ém 13

PIEU CHE ACETANILIT

@NH—CO—CHg

Phan iing chinh

CgHs-NH, + (CH3CO),0 — C¢Hs-NH-CO-CHj + CH;COOH
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Hoéa chat

anilin 4,5 ml ; anhidrit axetic 6 ml.
Cdch tién hanh

Cho 4,5 ml anilin va 20 ml nu6c cit vao binh cau ddy tron hay binh nén
¢ 100 ml. Lic manh va thém 6 ml anhidrit axetic'", ndi ng sinh han khong

khi hdi luu, dun cdch thily trong vong 10 d&n 15 phit & 80°C dé hoan thanh

phan &ng. Hon hop trd thanh trong sudt khong mau @,

Khi phdn tng k&t thiic, lam lanh binh trong khong khi rdi trong nu6c dd,
tinh thé axetanilit s& tdch ra, loc trén phéu Buchner, rita bing nudc lanh,
lam kho trong khong khi.

Tinh ché€ lai bing nuéc™. Hiéu suit 5,5 gam ( 82% so vdi ly thuyét).
Ghi chu

1) C6 thé thuc hién trong méi truong acid clohidric va sau phdn tng trung hoa
bdng dung dich natri axetat. Cé thé dung axetyl clorua hay acid axetic véi mot it
bot kem.

2) Trong khi phdn iing hay khi tinh ché’ hén hop ¢6 mau thi cho thém than hoat tinh
dé khit mau.

3) Axetanilit 1a chat k&t tinh tring, tan tot trong eter, rugu etylic, cloroform,
it tan trong nudc. t,. = 114°C, t, = 305°C.
Thi nghiém 14

PIEU CHE METYL SALIXILAT ESTER

COOCH;
OH
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Phdn ving chinh

COOH COOCH3
OH OH

H,S
+ CHOH ——> +  HO

Hoa chat

Axit salixilic 6 gam, rugu metylic 20 ml, axit sunfuric (d = 1,84 ) 3 ml,
Na2C03, Nast4 1 gam.

Cach thuc hién

Hoa tan 6 gam axit salixilic v6i 20 ml CH;OH trong binh 250ml. P&
dung dich trén v o binh cau ddy tron 250 ml. C4n than thém vao d6 3 ml
axit sunfuric dic. Pun hdi lvu trong vong 1-2 gid. Lip lai dung cu cit va dun
céch thily cho d€n khi c4t h€t metanol ( tg cia metanol 1a 64°C) 1am ngudi
dudi voi nudc.

P& hdn hop con lai trong binh cau vio mot ph&u chiét da chia sin 25
ml nudc. Lic manh rdi d€ yén. LAy 16p ester & dudi vao cdc 100ml va bd
16p nudc & trén. Rita ester véi 5 ml nuéc, rdi v6i dung dich bao hoa Na,COs
cho dé&n khi hét axit ty do. Rita 16p ester mot 1an nita véi 50ml nudc.

LAy 16p ester vao cdc 100ml, rdi thém Na,SO, khan. Pun cédch thiy,
hdn hgp chuyén tir duc sang trong. Gan 1dy 16p ester metyl salixilat, do thé
tich ester tong hgp dugc va cho vao chai thu hoi.

Thi nghi€ém 15

di€u ché axit axetyl salixilic (aspirin)
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COOH
OCOCH;s
Phdn ving chinh
COOH COOH
OH SO OCOCH;
29Uy
+ (CH3CO)20 —_— + CH3COOH

Hoéa chét

Axit salixilic 12,5 gam ; anhidrit axetic 10,2 gam hay 10ml ; axit sunfuric
(d=1,84) 0,5 ml ; toluen.
C4ch ti€n hanh

Cho vao binh ciu ddy tron 12,5 gam axit salixilic, 10 ml anhidrit axetic
( than trong vi anhidrit d€ chdy va dn da) va 0,5 ml axit sunfuric dic. Pun
céch thily hdn hgp & 60°C trong 1 gid. Sau d6 nang nhiét dd 1én 90-95°C va
gilt hdn hop phdn tng & nhiét do nay trong 20 phiit. Vira khudy vira lam
lanh hdn hgp. Sau khi hdn hop d€ ngudi lai, d@6 chat 1dng vao 20 ml nudc va
khudy. Loc hiit aspirin tao thanh trén phéu Buchner va rita v§i mot it
toluen lanh, Hiéu suat aspirin khodng 16 gam.

D& tinh ch€ aspirin, c¢6 thé két tinh lai trong axit axetic( 1 :1 ), hodc
benzen, cloroform hay ancol etylic.

Thi nghiém 16

diéu ch€ axetat B-naphtyl ester

I I OCOCH;

Phan tng chinh
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OH ONa
o

ONa OCOCH;
+ (CH3CO),0 ——> + CH3COONa

Hoéa chét

B-naphtol 10 gam, anhidrit axetic 11,4 gam hay 10,5 ml ; NaOH 5gam; nu6c
d4.

Céch ti€n hanh

Hoa tan 10 gam B-naphtol tinh khi€t vado 50 ml dung dich NaOH 10%
trong binh cau ddy tron 500ml.

Thém 125 gam d4 vun va 10,5 ml anhidrit axetic vao dung dich. Lic
binh c4u trong vong 15-20 phiit. Loc axetat B-naphtyl két tia trén phéu
Buchner, rita v6i nudc va s’y kho trong khong khi. Hiéu suit axetat -
naphtyl khodng 13 gam. D€ tinh ch& axetat B-naphtyl, két tinh lai trong rugu
etylic loang.

Axetat B-naphtyl 1a chat rin khong mau, t,. = 71°C, hda tan tdt trong
eter va cloroform.

Thi nghi€m 17

PIEU CHE. AXETOPHENON

@ﬁ_c“g
0]
Phan tng chinh
AICk,
@ + (CH3CO)20 — |(|:—CH3 + CH3COOH
@]

Phdn vng phu
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Hoéa chat

Hinh 24- Dung cu diéu ché& axetophenon

Benzen khan 22gam hay 25 ml ; anhidrit axetic 6,1 gam hay 5,5 ml;
nhom clorua khan 20 gam; eter etylic ; axit HCI ; dung dich NaOH 10% ;
CaCl, khan.

Céch ti€n hanh

Phan tng thuc hién trong binh cau 3 ¢§ ( hay binh cAu mot ¢8 ¢6 6ng noi
ba nhénh), 1ip diia khudy, ph&u nhé giot va 6ng sinh han hoi luu nhu hinh
24,

Cho vao binh cau 25ml benzen khan da 1am kho Na va 20 gam nhom
clorua. Sau d6 khuiy manh, cho 5,5 ml anhidrit axetic'”’ vao binh qua ph&u
nho giot trong nita gid hon hgp phat nhiét va khi hidroclorua bay ra dugc
hap thu vdo nudc, ti€p tuc khudy, dun néng trén b€p cich thly sdi trong nita
¢id®. P& dung dich da 1am lanh vao ph&u chiét chita 25 gam nudc d4 va
thém axit clohidric dic d€ hoa tan nhom hidroxit tao thanh khi thay phan®.
Cho thém mdt lugng nhd eter (10ml) d€ chi€t 14y axetophenon, lic, tich 16p
eter va chiét lai 1an nita biing eter. K&t hgp hai phan lai, lic v6i dung dich
NaOH rdi v6i nudc, tich 16p eter, va 1am kho bing CaCl, khan. Chung cat
14y dung moi eter. Axetophenon dugc chung cit dudi 4p sudt thudng, &
nhiét d0 199-203°C hay cat trong chan khong.
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Hiéu suat 5 gam (83% so véi 1y thuyét).
Ghi chu

1) C6 thé ding axetylclorua thay cho anhidrit acetic

2) Pun néng lau cé dnh hudnh téi hiéu sudt acetophenonvi tao thanh sin phdm
nhya hoa diplon CsHs(CH3)CH=CHCOCH:;

3) Mud’i kiem nhom tdch ra khi thity phdn nhom clorua véi acetophenon

4) Acetophenon Ia chit 16ng khong mau c6 khi hoi vang, it tan trong nuéc,
tan trong rugu etylic, eter, t,=202,3°C, t,.= 22°C, d= 1, 0281

VI. phan ng amin héa

Phdn ¢ng amin héa 13 qué trinh gin nhdm amin (-NH,) hay imin (NH-)
vao phan tif hgp chat hitu cd bing phdn ing th€ hay cong, hay 1a nhitng qua
trinh chuyén héa nhitng nhém chia nitd da c6 sin trong phan ti¥ thinh nhém
amin hay imin.

Phan tng tong hdp cic amin rit da dang, § day, chiing ta xét d€n nhitng
phdn ¢ng amin héa dic trung nhit va thudng dung trong phong thi nghiém
12 nhitng amin c6 lién k&t C-N.

Céc tdc nhan thudng diing d€ amin héa 13 amoniac, amin, natri amidua,
kali phtalimit.

1. Phan ng amin héa biing phan ng thé tryc tiép

C6 thé diéu ché& amin bing phin ng th€ nucleophin ctia hidro, halogen,
hidroxyl, ankoxy trong hdp ch4t hitu co bing nhém amin

R-H R< F;OH R-OR

Phédn tng thé truc ti€p hidro thuc hién dugc & cdc hgp chit thom véi cdc
tdc nhian hydroxylamin, natriamidua. Cac tdc nhdn nay déng vai trdo cia mot
tdc nhan nucleophin nén phan ng tryc ti€p véi benzen rat khé khiin, phdn
trng x4y ra khi trong nhan benzen da c6 nhitng nhém thé hiit dién t manh
nhu  NO,, -SOs;H lam dé dang cho sy tdn cong nucleophin.

Ching han, trinitrobenzen phan ing v6i hydroxylamin khong cin xiic
tdc va & lanh
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NH,
o7} NO» O, NO»,
G lanh
NO», NO,

Phén tng cla piridin v6i amidua kim loai kiém trong dung mdi toluen,
xylen hay dung méi trd khdc & 110°C tao thanh 2-aminopiridin

+ NaNH, Q H,0 |
W TR S NN o™ S
N 2 N a N NH2

2. Amin héa bing phan wng th¢ tryc ti€p halogen

Phuong phdp chung di€u ch€ amin 12 phdn tng Hofmann phén ttng
ankyl hay aryl héa amoniac.

C4c amin loai béo thu dugc khi cho din xuit ankyl halogenua, thudng 13
ankyl iodua tdc dung véi amoniac, 1a phdn tng th&€ nucleophin vao cacbon
no. Phan @ng ding dung dich amoniac trong nuéc hay trong rugu etylic, c6
thé diing amoniac 18ng.

Ankyl halogenua tdc dung véi amoniac thu dugc hon hgp amin bac khac
nhau : bic mot, hai, ba va mudi amoni bac bon.

+
RX + NH; - RNH3 X~ — 53 5 RNH, + NH,X

+
RX + RNH, - R,NH2 X~ —"0 5 R,NH + NH, X

+
RX +R,NH > R; NHX™ — 5 RN+ NH,X
+
RX + R3N - R, NX~

Khi ti€n hanh phdn ¢ng c6 du amoniac thu dugc amin bac mot. Khi c6
du din xui't halogen thu dugc amin bac ba va mudi amoni bac bon 12 chat
phu, khi chung cit mudi ndy phan tich thinh amin bic ba.

Halogen ctia aryl halogenua chi bi th€ bdi nhém amino khi c6 xic tdc,
thudng diing mudi ddng v6i du dung dich amoniac dic & 200-300°C va 4p
suat cao 60-100 atm.

C6H5C1 + 2NH3 - C6H5 -NH, + NH,Cl

Phuong phdp quan trong trong phong thi nghiém diéu ch& amin bic mot
1a phan tng Gabriel tir RX va kaliphtalimit.
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0 O //O
4 & C—~oH

\NK RCI \NR 2H,0 @ oH + RNH,
/ - KCI / C/
C C\\ \\O

\\O 0

3. Amin héa bing phan #ng thé nhém hydroxyl

Hydroxyl ctia ancol khé phan tng truc ti€p vdi amoniac, song c6 thé thé
dé dang khi proton héa nhém hydroxy].
H+

+
ROH———ROH, >R™
-H,0

+NH3/-H"

> RNH,

Phan ng ti€n hanh trong ndi hap khi dun néng hdn hgp chat ban dau
vG6i mot lugng nho axit sunfuric hay axit clohydric.

Ciing c6 thé cho hdn hgp hdi ancol va amoniac di qua xiic tic loai nu6c
nhu Al,O3 hay ThO, & nhiét do 300°C, thu dugc hon hgp amin.

C2H50H + NH3 - C2H5NH2 + H2O
2C,H;OH + NH; — (CHs),NH +  2H,0
3C,HsOH + NH; - (C,Hs 5N + 3H,0

C6 thé tach hdn hdp amin bing chung cit, nhung néi chung rat khé
khiin, thudng tdch biét bing dung mdi. Cho hdn hgp tdc dung véi rudu etylic
tuyét d6i dé loai NH,Cl khong tan, nudc loc con hdn hdp clohydrat ciia
amin, cho bay hoi d&€n khd, rdi cho tic dung véi CHCI; clohydrat clia amin
bac hai va ba tan con bac modt khong tan. T4ch amin bac hai va ba bing axit
nitrd.

Ngudi ta cling dung arylsunfoclorua. Cho hdn hgp amin tdc dung véi
dung dich KOH d€ loai NH,ClI rdi tic dung vdi p-toluensunfoclorua hay o
hodc B-naphtalensunfoclorua, trong dé6 amin bac ba khong phan ng, con
amin bac hai va mdt tao mudi. Chi€t hdn hop phin ng biing eter, mudi
amin bac hai con lai trong dung dich. X 1y dung dich eter bing axit HCI,
tdch amin bac ba & dang mudi clohydrat trong dung dich, ¢d r6i x 1y bing
kiém.Mudi clia amin bac mot con lai trong dung dich kiém dudc tich ra
bing axit héa rdi thiy phan mudi sé thu dugc amin bac mot.

4. Chuyén héa ciac nhém chita nité thainh nhém amin.

Phan ttng phd bi€n nhat 1a phin tng khit nhitng hdp chat chifa nitd lién
k&t v6i cacbon nhu kht amit, nitrin, imin, izonitrin, oxim, hidrazo, nitro va
nitrozo thanh amin.
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Céc amit cia acid bi kht bang liti nhdmhidrua
RCONH, —22M4 s RCH,NH,
Khir oxim bing hdn h&ng natri hay nhom trong mdi trudng acid acetic

RCH,CH = NOH—/He.CH,COOH . p oy, CH,NHOH — RCH,CH,NH,

Nitrin bi khtt thanh amin bing hidro méi sinh khi tdc dung kém hay thi€c véi
acid clohidric hay acid sunfuric, natri v6i ancol khan tuyét doi (butylic hay
amylic), cling dung liti nhdm hydrua

Na+C4HoOH

RC = N )RCHzNHZ
H,0

oRC=N—-21M  RCH,N), AILi—22 5 2RCH,NH,

Nhém nitro bi khit thinh amin biing bot sit v§i axit axetic khi dun néng
hoiic bing dung dich diic s6i clia natrihydrosunfat hoic biing
litinhdmhydrua.

RCH,NO, St » RCH,NH, + 2H,0
(Fe- CH3COOH)

3 LiAIH,

2RCH,NO, > (RCHN)AILi + 2LiAIO, + 6H,

4 H,0

2RCH,NH, + LIOH + AI(OH);

Hop chit nitro thom ciling dugc khit bing amonisunfua, sit vdi axit
clohydric hay sunfuaric, thi€c véi axit clohydric, hydrosunfua va natrisunfua,
hydrosunfit va bang hydro xuc tdc.

Trong phong thi nghiém thudng dung sit trong axit clohidric.
C¢HsNO, + 3Fe + 6HCl — C¢Hs-NH, + 3FeCl, + 2H,0

Thudng 14y mot lugng axit nhd hon tinh todn vi trong qué trinh
sat(Ilclorua tao thanh ciing 12 chat kht, chuyén thanh sit (III) tich ra HCI
theo phuong trinh.

Fe + 2HC — FeCl + H,
2FeCl,+0O + H,O — 2FeCl,(OH)
6FeCl,(OH) + Fe+ 2H,O — 2Fe;04+ FeCl, + 10HCI
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Anilin tao thinh & dang mudi, bi phan tich biing kiém hay cacbonat rdi
tdch ra bing chung cat 16i cuén hoi nuéc.

+
C¢Hs NH;Cl™ + NaOH —» CcHs — NH, + NaCl+ H,O
Trong phin ng nay c6 tao thanh hai sin phAm trung gian :
Nitrozobenzen va phenylhidroxylamin.
C4HsNO, —2 5 CHs -N=0—"5C Hs - NH- OH—=5 C Hs - NH,

Trong moi trudng axit truc ti€p thu dudc anilin, khong tdch ra dugc cédc
hdp chi't trung gian.

Trong moi trudng trung tinh ( khi diing bot kém véi amoniclorua ) c¢6 thé
tdch dugc phenylhidroxylamin.

Trong mdi trudng ki€m, nitrozobenzen va phenylhydroxylamin tuong
tdc v4i nhau tao thanh azoxybenzen

+
C6H5'N:O + HONHC6H5 —>C6H5—N —l\llH—C6H5 —»H 0 CGHS_N:N —C6H5

2
O—OH 0

Néu dung chat khit y&u, natri metylat, phdn rng dirng lai & giai doan nay va
tdch ra dugc azoxybenzen, néu diing chit khit manh, bot kém trong kiém
tao thanh hidrazobenzen qua giai doan tao thanh azoxybenzen va
azobenzen

CgHsNOy —> CgHsNO ——> CgHsNHOH —> CgHs-N=N-CgHsg

e C6H5'N =N- C6H5 g C6H5'N H-N H- C6H5
Phdn tng khir bing thi€c it diing trong cdng nghiép, thudng dung trong
phong thi nghiém vi ¢6 tdc dung khir manh. Phuong trinh khir

2C4H5-NO, + 3Sn +  12HCl - 2C¢Hs-NH, +
3SnCl, +  4H,0

Amin héa bing phan &ng chuyén vi cdc hop chit chita nito ciing ding
dé€ diéu ch& amin bac mot.

Céc amit clia acid phdn ng véi brom hay clo trong moi trudng kiém tao
thanh amin bAc mdt c6 sd cacbon nhd hon amit ban dau 14 mdt cacbon

Rﬁ'NHz + Bry + 4NaOH ——> RNH, + Na,COj3; + 2NaBr 4+ 2 H,O
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THI NGHIEM 18

PIEU CHE ANILIN

Phén tng chinh

Ce¢HsNO, + 3Fe + 7THC1I —»  C¢H;sNH,.HCI +
3Fe(Cl, + 2H,0

C¢HsNH,.HC1 + NaOH — C¢HsNH, + NaCl + H,O

Hoéa chat

Nitrobenzen 12,4g hay 10,1ml ; acid clohydric (d=1,19) 90ml ; sit (v6
bao) 20g;NaOH; etylic ; CaCl, ;KOH.

Cdch tién hanh

Cho 0,1ml nitrobenzen va 20g vé bao sit vao binh cau c6 1dp dng sinh
han hdi lvu. Cho tirng phan 1-2ml ctia 90ml acid clohydric vao binh phdn
tng " ddng thai 1ic binh. N&u phin ¢ng xay ra manh thi 1am lanh binh biing
nudc ; néu qud chadm c6 thé dun nhe binh. Sau khi cho hét ntra lugng acid,
c6 thé cho nhanh hon mdi 1dn 10-20ml. Sau d6 dun néng binh trén bé&p cich
thly trong 30 phiit va 1ic. Phdn ing dudc coi nhu két thic khi hét mui
nitrobenzen va sit chuyé&n thanh oxit mau d gach. Sau d6 cho thém 20ml
nudc va tirng phan nhd dung dich 30g NaOH trong 40ml nu6c cho dén khi
phdn ng kiém theo gidy qui.

Chung cat 16i cudn hdi nudc 18y anilin cho d€n khi nude ct ra trd thanh
hoan toan trong sudt ®. Diing ph&u chiét tich 14y anilin.

Chiét 16p nudc bing eter ( mdi 1an 20ml), 1am kho ta't ¢4 bing KOH rin.
Chung cit trén c4ch thily thu 14y eter rdi chung cAt bing dng sinh han khdng
khi thu 1dy anilin & nhiét d6 182-185°C.

Hiéu sui't 7g ( 71% so véi Iy thuyé&t) ¥
Ghi chia
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1) Dung lwong du 16n acid HCI dé gidm thoi gian phdn iing. C6 thé diing 10ml
acid vdi 37ml nuée vdi luong chdt ddu nhu trén nhung cho sdt, nude va acid dun
séi trong 10 phiit réi cho dan nitrobenzen. C6 thé cho 24g Sn va nitrobenzen vao
binh roi cho dén acid clohidric vao sau

2) Khi chung cdt c¢é thé thém vao binh hitng NaCl dé han ché tinh tan ciia
anilin.

3) Anilin la chdt 16ng khong mau hay vang nhat, sGm lai khi tdc dung vdi dnh
sdng va khong khi, tan trong ruou etylic, eter, it tan trong nudc. t,=181,1°C, d=
1,0217

Thi nghi€ém 19
PIEU CHE METYLAMIN
Phan tng chinh

CH3-CO-NH2+ BI'Z + 4KOH — CH3-NH2 + K2C03
+ 2KBr + 2H,0

+
CH;-NH, + HCI —»  CH3;NH,.HCI( CH; NH;Cl )

Hoéa chat

axetamit 15 gam, Brom 15 ml, KOH, axit clohidric, rudu etylic tuyét doi.

Céch ti€n hanh

Cho 15 gam axetamit va 13ml Brom vao binh cau, lic hdn hgp va lam
lanh trong nuSc lanh, cho thém tirng phan dung dich ctia 25gam KOH trong
175ml nu6c cho dén khi mau dé sim chuyén thainh mau vang sang cia
bromaxetamit.

Lip dng sinh han hdi luu va phéu nhé giot chita dung dich gdm 40gam
KOH trong 75ml nuéc. Cho tir tir dung dich kiém d6 xudng binh, xong dun
néng hdn hgp trén bép céch thiy & 70-75°C cho dén khi mat mau thudng 15-
30 phut'.
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Téch 14y metylamin tao thanh biing cdch chung cAt 16i cudn hoi nuéc
vao binh hitng chita 30 ml axit clohidric dic trong 20 ml nuSc d€ tao thanh
mudi metylamin clohidrat. Chung c4t cho dén khi nudc ngung trong binh
hitng khdng con phan ng kiém. Chuyén chit thu dudc vao bat sit, cd trén
bé&p cdch thily cho dén kho, sau d6 cho vao binh lam khd trong 10-12gid
(trong binh 1am kho chin khong ) hay 1am kho trong td sdy & 100°C cho kho
hoan toan.

Cho san phdm vao rugu etylic tuyét ddi, dun sdi, loc loai amoniclorua,
¢6 nudc loc con lai d&n thé tich nhd, 1am lanh nhanh sé tich ra két tda
metylamin clohidrat, loc trén phéu Buchner, rita bing it rugu etylic va lam
kho trong binh lam kho.

Hiéu suidt metylamin clohidrat 7-10 gam.

Muén thu dugc metylamin t do, cho 3gam metylamin clohidrat vao
binh Wurtz, 1ip phéu nhd giot, 5ng ndi va dng sinh han xudi. Cho thém tix
phé&u nhé giot 35ml dung dich KOH 50%, va dun néng binh. Metylamin tdch
ra & dang khi c¢6 mui hic.

CH;NH;Cl+ KOH — CH;NH, + KCl + H,O

Ghi cha

1) Khéng dugc qud nhiét dj trén, metylamin clohidrat bot két tinh khong mau tan
trong nudc, ruou etylic, khong tan trong eter, axeton, t,. = 227-228°C. Metylamin la
chdt khi miti tanh, dé chdy dé tan trong etylic ancol, dic.

VIL. PHAN UNG DIAZO HOA VA GHEP CAP
Phédn tng diazo hda 1a phidn tng tao thanh hop chdt mudi diazoni khi tdc
dung acid nitro v6i amin bac mdt trong moi trudng acid.

Mudi diazoni cling nhu ciing nhu cdc hgp chat diazoni khac clia amin
thap khdng vong rat khong bén, phan tich thanh ancol va nitd, thudng dugc
di€u ché& bing cic phuong phap khic.

CH3NH2 + HONO - CH3OH + N, +
H,O

nén phan ing nay dic trung cho cdc amin thom bac mot

+
CgHsNH, + HCl+ HONO — [C¢Hs — N = NICI™ + 2H,0
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Trén thuc t&€ acid nitro khong bén nén thudng diing acid nitro mdi sinh khi
tdc dung natri nitrit v8i acid vd co manh ( thudng acid clohidric hay sunfuric)

+
Ar—-NH, + 2HCl+ NaNO, — [Ar—-N=N]JCl + NaCl+2H,0

Phédn ¢ng diazo héa thudc loai phdn ng th€ hidro ctia nhém amin bing
tdc nhan electrophin. Tdc nhian diazo hoa tur acid nitro trong moi trudng acid
c6 thé 1a

HO-N=0
- H+ + H+
+ H,0 (-NO, ¥ i P
0,N-N=0 == _( 2) 1,0.N=0 <H0- oo s x-N=0
+NO, (- H,0) H,O -X

phu thudc vao nong do cla acid vo cd.

Mudn diazo héa 1 mol amin, vé 1y thuyét, cAn 1mol natri nitrit. Lugng
acid nitro du dugc xdc dinh & cudi phdn ng biing gidy ho tinh bot. Acid
nitro tao thanh tr natri nitrit trong méi trudng acid phan Gng vdi KI tach ra
iod, ]am xanh gid'y ho tinh bot. Phdn ¢ng diazo héa can du rat it acid nitro &
cudi phdn tng.

Phai diing 2 mol acid vd c¢d cho 1 mol amin, 1mol acid cAn dé tao thanh
mudi azoni, con mol thit hai diing d€ tao thanh acid nitro

ArNH, + HX —  ArNH;X

[ArNH; X + NaNO, + HX — [AIN]'X  +
2H,0 +NaX
Trong thuc t& lugng acid dugc diing 16n hon nhiéu so vdi ty 1& hop thic
doi hoi.
Trong qud trinh diazo héa, dung dich cAn phdi cé phdn ng acid, va
amin thom tu do tham gia vao phan @ng trong moi trudng acid tao thanh do
su thdy phdn mudi

[AI'NH3+] + H,O =—= ArNH, + H30+

Trong moi trudng acid y&u (pH 16n) cin biing ion amoni amin

chuyén mach vé phia tao ra amin ty do, rit khé tan trong nuéc (trir cic amin
c6 chira nhém sunfo va cacboxyl) va ¢6 phan @ng phu

[ATN, X + ArNH, - Ar-N=N-NH- Ar
+ HX
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Du6i tac dung ciia acid du, hgp chit diazoamoni phan hdy thinh mudi
diazoni va mudi amoni

ArN = NHAr +  2HX S [AINTX +
[ArNH;1X

Acid 4nh hudng d&n phan tng diazo héa theo hai huéng ngudc nhau :
mdt mit, acid 1am gidm ndng d6 amin ty do, Iam gidm kha ning phdn ng,
mit khdc 1am ting ndng do tdc nhan diazo héa, lam ting kha ning phin
trng. Thudng sy xtc ti€n diazo héa giy ra do sy ting nong do tic nhan diazo
héa chi€m wu th€ hon, nén trong phan ng diazo héa bao gid ciing dung
acid.

Trong dung dich nu6c tdn tai can bing giita cdc dang khac nhau clia hgp
chit diazo, phu thudc vao ndng do ciia ion hidro trong dung dich

N ; ]
[Ar-N=N]=2= A-N=N-OH £2= ALN —= AFN == ArNH-NO
H H | —
O—N N—-O
cation diazoni diazohidrat syn-diazotat  anti-diazotat nitrozamin

Trong moi trudng acid, can bing chuyén vé phia tao thanh cation
diazoni, khi ting pH clia mdi trudng, can bing chuyén vé phia ion diazotat.
Phén ng diazo hda dugc tié€n hanh & nhiét d thap, thudng & 0-2°C,
bing cdch lam lanh dung dich trong nuéc d4, c¢6 khi thém nude d4 vao binh

phan tng. Cic dung dich diazo khong dudc d€ 1au va khong dé ngoai 4nh
sdng mat troi.
1. Phan @ng ciia mudi diazoni

Nhém diazo c6 thé bi th€ bdi cdc nhém thé khdc c6 tinh nucleophin nhu
hydroxyl, nitrin, clo, brom, iod...Mudi diazoni khong bén thudng bi phan tich
ddng li hay di li

+ . .
[Ar—N=N]X — Ar+ X+ N,

+
[Ar—N=N]X" — Ar" + X~ +N,
Su phan tich di li x4y ra trong dung mdi phan cuc, con dong li trong moi
trudng kém phan cuc hon va anion cia mudi 1a anion cda acid yéu.
Khi dun néng dung dich acid ctia mudi diazoni sé& tao thanh phenol va
tach nito

+

[CgHs —N]CI~ + HOH — C¢Hs — OH+ N, + HCl
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Nhém diazoni cling dugc thé bdi iod khi dun néng mudi diazoni vdi KI
cho hiéu suat tot
+
[CeHs — N =NJCI™ + KI—> CgHs — I+ KCl+ N,

Nitrin ctia acid thom ciing thu dugc khi tdc dung xyanua dong ( thudng ding
phitc tan Na[Cu(CN),] v6i dung dich mudi diazoni

[CeHs — N = N|CI~ — NelCu(CN, |

>C¢Hs5 — CN + N, + NaCl + CuCN

Mudi diazoni ¢6 kh niing phan ng v6i phenol va amin thom d€ tao
thanh hdp chit azo goi 1a phan ing ti€p vi azo. Phdn ng chung la

+
[Ar—N=N]X +H-Ar-Y—>Ar-N=N-Ar-Y+HX
Y= NH,,NHAr, NHR, OH, OR

Phén ng ti€p vila phdn tng th€ Sg nhung cation diazoni 13 tdc nhan
electrophin y&€u nén chi twong tic dugc v6i nhitng hdp chit thom c6 kha
nidng phdn @ng cao nhu nhitng hgp chat c6 chita nhém thé loai I (+1 va +C),
dé 1a amin va din xuat thé ankyl, phenol, va eter.

Phan ng ti€p vi phu thudc nhiéu vao gid tri pH ctia mdi trudng phan
trng. Dung dich mudi diazoni di€u ché ra ¢6 moi trudng acid manh, trong
moi trudng d6, néi chung phin tng ti€p vi khong x3y ra. Moi trudng kiém
manh ciing khong thich hgp cho phan tng nay. Vi tao thanh diazotat khong
c6 kha niang tham gia phdn ¢ng. Thuc t€, phdn ¢ng ti€p vi chi xdy ra trong
moi trudng acid y€u hay trung tinh ddi vi amin (pH=3,5-7) va trong moi
trudng kiém y&u doi v6i phenol (pH=5-8).

Phenol va amin ti€p vi tru6c hét vao vi tri para. Néu vi tri nay bi chi€m bdi
nhém COOH hay SO;H thi cdc nhém dé bi thay thé&, néu 1a nhém CHO thi
ti€p vi x4y ra & vi tri octo. a-Naphtol ti€p vi vu tién & vi tri 4 con B-naphtol
Gvitri 1.

Phdn ¢ng khdng tach ra nitd, quan trong 1a phdn ¢ng khit hgp chit diazo
tao thanh hidrazin.

+
[Ar—N=NJX —2 5 Ar— NH- NH,.HX

Thudng thuc hién phan ¢ng nay bang cdch tron mudi diazoni v4i dung
dich cuia thi€c clorua § nhiét d thdp hay tdc dung acid sunfurd véi mudi
diazoni.

THI NGHIEM 20
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PIEU CHE B-NAPHTHOL DA CAM

HO
Naogs@ N=N O

Phan @ng chinh

- +
O3S@NH3 + NaOH 5 N303@NH2 + Hzo
- +
NaOe,S@NHZ + NaNO, +2HCl —> OgS@NEN +2H,0 + 2 NaCl

HO NaO

O + NaOH o O + H,0

} _>Na035—©—N N
Hoéa chdt

Acid sunfanilit 5g ; B-naphtol 4g ; NaNO, 2g ; dung dich NaOH 2N ; HCl
4N; NaCl.

@)
w1
U)
III

Céch ti€n hanh

Hoa tan 5g B-naphtol trong 50ml dung dich NaOH 2N trong cdc.

Hoa tan 5g acid sunfanilit trong 12,5ml dung dich NaOH 2N trong cdc
khac, cho thém dung dich ctia 2g NaNO, trong 25ml nudc, lam lanh dung
dich bing nu6c da, khudy dung dich thu dudc, cho thém 25ml dung dich acid
HCI 4N.

Sau d6 cho dung dich thi hai ndy vao dung dich trén va khudy. Ti€p tuc
khudy trong 30 phuit. ChAt mau da cam dang 14 tdch ra. D€ gidm tinh tan
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cla chat mau, cho thém dung dich NaCl bao hoa. Loc 14y chdt mau trén
phé&u Buchner, rira bing mot it nudc lanh, ép chdt mau trén phéu rdi lam
kho trong khong khi.

Hiéu sui't 8 gam ( 70-75% so v6i Iy thuyé&t ).

Ghi chu :

1) B-Naptol da cam hay con goi 1a da cam (II), da cam axit 1a chat két tinh
mau vang da cam sang, tan tot trong nudc,la phgm nhudm len, lua,da, gS,
gidy trong cong nghiép.

THI NGHIEM 21

PIEU CHE HELIANTHIN

CHa
Nao3s—@N—N@N\CH3

Phan itng chinh

- +
OaS@NH3+ NaOH — » NaosS—@N Hy + H,0
+ -
N3035—®NH2 +NaNO, + 2HCI — » NEN@—SO3 + 2 H,0 + 2NaCl

_ CHs,
- + /CH3 HCI - NG
s+ Oy 05 e i
3 CHjs

“CH
C
. /
OgSONH—N: + NaOH —>N8038~©—N:N—©7N
-H,0 \C

Hs Hs

%

/C
.
N
AN
CHs Hs
Hoéa chdt

Axit sunfanilic 5gam; Natrinitrit 2 gam; dung dich natrihydroxit 2N (12,5 ml);
axit clohidric 2N (12,5 ml); axit clohidric IN (25 ml) ; Dimetylanilin 3gam(3ml).

Cdch tién hanh
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Hoa tan 5 gam tinh thé axit sunfanilic vao 12,5 ml dung dich NaOH 2N
trong mdt cdc 250 ml dong thdi dun nhe. Axit sunfanilic tan kém trong nu6c
nén phai chuyén né dusi dang mudi natri.

NaOﬁ@NHz

Khi axit d3 hoa tan hét, dung dich phdi c6 moi trudng ki€m( thit bing
gidy qui). LAm lanh dung dich trong nuéc, r6i cho 2 gam Natrinitrit trong
120ml nuéc vao, khudy déu hdn hdp cho d&n khi natrinitrit tan hoan toan.
Sau d6 1am lanh dung dich bing nugc d4.

R6t dung dich trén vao cdc 500ml ¢6 chita 12,5ml dung dich axit
clohidric 2N, déng thdi khud'y manh, mot phit sau nhitng két tiia bot tring
ctia mudi diazonium xuit hién.

+
NENOSOg

San pham nhan dugc khong can tdch ra ma dugc st dung nhu chi't trung
gian, mudi nay bén hon cic mudi diazonium khac va c6 thé giit ching trong
nhiéu gid.

Hoa tan 3 ml dimetylanilin chung cAt lai, vao 25 ml dung dich axit
clohidric 1N trong mot chi€c cdc¢ nhd. Phdi hdoa tan hoan toan dimetylanilin (
khong c6 16p dau trén mit dung dich).

Cho dung dich trén vao mudi diazonium chita trong cd¢ 500ml va khudy
manh. Trong 5-10 phit mdt I6p phAm mau khang axit mau dé dugc tao
thanh. P& chuyén sang dang mudi natri, cho dung dich NaOH 2N vao hdn
hdp cho dén khi c¢6 phan ng kiém manh. Khudy va dun s6i hdn hgp. Trong
trudng hop nay phan 16n phAm mau chuyén vao dung dich.

O

Trong mdi trudng kiém Helianthin ¢ mau vang. Trong moi trudng
trung tinh né c6 mau cam, trong mdi trudng axit né cé mau dd, né cé thé
chuyén mau & pH = 3-4,5 do sy thay d6i mot nhém mang mau tir ciu triic
quinoid sang nhém cAu tric azo -N=N-,

D4 helianthin ¢6 ciu tric quinoid:
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N
= ]
HO3S@NH—N©:I\k Cl
CHjs
Khi cho kiém vao, vang helianthin dudc tao thanh véi ciu triic azo
/CH3
Naogs@N zN@—I\
CHj

Lam lanh hdn hop trong nu6c d4, loc két tha mudi natri cia phdm mau
cam trén phéu Buchner.

San phan c6 thé két tinh lai ngay trong mot lugng nhd nude.
Helianthin c6 dang vdy hay bot, thudng dung 1am chat chi thi mau axit,
kiém.
THI NGHIEM 22

PIEU CHE PHENOL

Qo

Phan itng chinh

C6H5NH2 + NaNOz +2H2$O4 —> [ C6H5-N =N ]+HSO4- +
2H20 + NaHSO4

[ CéHs-N =N ]'HSO, + HOH — Cg¢Hs-OH + H,SO4 + N,

Phdn vng phu

[ C6H5-N =N ]+HSO4_ + C6H5—NH2 - C6H5-NH- N:N-C6H5 +
H,SO,

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc



Thuc hanh hoa hiu co -74 -

[ CsHs-N =N ]+HSO4_ + C¢Hs-OH — C¢Hs- N=N-C¢H,-OH +
H,SO,

Hoéa chdt

Anilin 9,2 ml ; Natrinitrit 7 gam ; acid Sunfuric H,SO, ddc 10ml ; NaCl ;
eter, Natrisunfat hay CaCl,; nudc da.

Cdch tién hanh

Cho 50 ml nudc vao cdc ¢d 300 ml, thém din din 10 ml H,SO, ), rdi
vira khudy vira cho tir t* 9,2 ml anilin vao dung dich dang néng d6 sao cho
anilin tan hoan toan. Néu dung dich khong trong sudt thi dun néng cho tan
hoan toan. LAm lanh dung dich thu dugc d&€n nhiét d6 thudng, thém dan
khodng 75 gam d4 nghién nhd d€ dua nhiét dd xudng 0°C®.

Cho dung dich 7 gam natri nitrit trong 50 ml nuc chita trong phéu nhé
giot 14c trén cdc vao hdon hdp lam lanh. Trong thdi gian phan ng giit cho
nhiét do khong vugt qud 5°C. Khi cin thiét, cho thém nudc da. Khi da cho
phan 16n dung dich natri nitrit, khudy 5 phit, 14y miu thit bing ho tinh bot
dé ki€m tra ndng dd nitro tu do. Khi thd'y phan ng c6 mau xanh vdi gidy hd
tinh bot thi két thic phan wng®.

Chuyén dung dich mudi Diazoni thu dudc trong sudt d6 vao binh cau cd
500ml va dé & nhiét dd thudng trong 15 - 20 phit. Mudi phenyldiazoni dan
dan bi phan tich, tich ra N, tao thanh phénol. Néu phdn tng chdm thi c6 thé
dun néng trén cdch thiy & 40 - 50°C, thinh thodng lic va ti€n hanh cho dén
khi khong thdy bot khi N, tdch ra.

Tach 1ay phenol bing chung c4t 16i cuén hoi nude cho dén khi thit nudc
cat ra khong con c6 phdn tng ctia phenol (bing nuéc Brom). Cho thém 7.5
gam NaCl, chi€t 14y phenol biing eter ( hai 1an vdi eter ) lam kho bing
natrisunfat khan hay CaCl,, chung cat 1y eter trén cdch thiy rdi chung cat
14y phenol & nhiét dd 170-183°C, thu dudc phénol két tinh khi 1am lanh.

Hiéu sud't 6 gam ( 65% 1y thuy&t ).
Ghi chi

1) Trong moi truong axit sunfuric, téc do phdn iing diazo héa thdp hon trong moi
truong axit HCI, song trong axit HCI c¢6 tao thanh san phdm phu la ddn xudt clo.
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2) Trong khi lam lanh, cdn khudy manh dé anilin sunfat tdch ra & dang tinh thé nhé
dé diazo héa.

3) Méi lan thit, phdi 1&y mdu sau khi cho axit nitro dugc 5 phiit. Ciing cé thé cho
phdn itng két thiic khi tdt cd cdc mudi anilinsunfat hoan toan chuyén vao dung

dich.

4) Phénol la chat k&t tinh, dé tan trong rugu, eter, ts = 182,3°C ; np = 1,5402,
tao hidrat vdi nudc C¢gHsOH.0,5H,0, 1a chi't d& giy bdng da doc véi hé than
kinh.

VIIIL. Phan @ng oxy héa va khit

1. Phan @ng oxy héa
Qué trinh oxy héa & manh cacbon clia phan tif téc 12 gin nguyén ti
oXxy vao nguyén t& cacbon.

Téc nhin oxy hoa thudng dung 1a oxy khong khi hay cac tac nhan oxy
héa khic. Nhiéu cd ché€ oxy héa chua dugc thiét 14p rd rang, nhung c6 thé
cho riing, trong qua trinh oxy hda, chi' hitu co bi€u hién tinh chat
nucleophin, su dé& dang oxy héa ting theo do nucleophin clia né, nghia 12
vao kha niang cho electron, con tdc nhian oxyhda la tac nhin electrophin.

Qui4 trinh oxyh6a khong chi phu thudc vao ban chit clia chi't oxyhda va
chat bi oxy h6a ma con vao diéu kién phan tng ( nhiét 46, dung moi, ndng
dov.v.)

Qua trinh oxy héa c¢6 kém theo sy tdch hidro nguyén tr c6 tén chung la
phan tng déhidro héa.

TAC NHAN OXY HOA : thudng dung cdc tdc nhan vo cd hay hitu cd, nhu
sau :

Kalipemanganat KMnQ, : trong mdi trudng trung tinh hay ki€m
2KMnO, + H,0 —  2MnO, + 2KOH + 3(0)
Trong moi trudng acid

2KMHO4 + 2H2$O4 —> KQSO4+ ZMHSO4
+ 3H,0 +5(0)

Anbhidrit cromic
2CI'03 - CI‘203 + 3(0)
Natri hay kali bicromat : 13 chit oxy héa phd bi€n nhat

K2Cr207 va Na2Cr207.2H20
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Trong mdi trudng trung tinh
Na,Cr,0O; + H,O — Cr,O5 + 2NaOH + 3(0)
Trong moi trudng acid, thudng axit sunfuric
Na,Cr,O, + 4H,SO,4 — Na,SO, +
Cry(SO4); + 4H,0 + 3(0)
Axit nitric : phén tich oxi theo hai huéng
2HNO; — 2NO + H,O + 3(0)
2HNO; — 2NO, + H,O + (O)

OXI HOA HIDROCACBON MA CH KHONG VONG : Hidrocacbon
parafin bén vdi cdc tdc nhdn ion nhung d& tham gia vao cdc phan ng goc tuf
do.Su oxy héa parafin thudng thuc hién bing oxy phan tif khi ¢6 chat xtc
tac. Phin tng uu tién vao cacbon bic ba tao nén cdc san phim chita oxy
qua hgp chat trung gian 12 hidropeoxit
0, n -H,0,"H"
CHaCH,CH;CHy—> CH3CHCH,CHy—> CHACHCH,CH ———> CH3COCH,CHs
O-O—H O_OH,

Su oxyhda cédc parafin rin dudc thyc hién bing cdch cho khong khi di
vao hydrocacbon néng chdy (80-100°C) c6 mit xic tdc nhu mudi Mn, khi d6
phan tt bi phan cit va tao thanh mot hdn hop cdc acid cacboxylic.

Lién k&t doi ctia anken bi oxy héa dé dang. Khi tic dung véi oxy cé xiic

tdc bac hay cdc peacid, anken bi oxy héa thanh a-oxit

~C=C - + CgHsCOOH —»

_lc_lc_ + C4HsCOOH
| \ /

Pic diém clia phdn tng nay 12 bio toan dugc cAu hinh clia anken

C6H5 C6H5

N\ N\
CH= CH + CH3COOH —» CH— CH + CH3COOH
N\ / N\
CeHs \O CeHs

Khi tic dung dung dich KMnO, lodng trong mdi trudng ki€m, anken bi
oxy héa thanh 1,2-diol, thudng goi la phan t@ng hydroxyl héa
~ KMnOsy >c_c”
Sc=c o G EN

~ ~ HO (I)H OH
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Khi oxy ho4 bing nhitng tdc nhAn manh nhu KMnO, trong mdi trudng
acid, hay CrO;, K,Cr,O; trong mdi trudng acid s& phan cit mach cacbon &
chd ndi ddi tao thanh cdc acid va nhitng hdp chit chita oxy.

H3C
+
C =CH —CHyfMM94. H . cH,—CO-CH; + CH3COOH

/

HsC

0XY HOA HYDRO CACBON THOM : Benzen va naphtalen tic dung véi
oxy khong khi c6 xuc tac V,0s5 bi oxy héa (phd v3 vong ) thanh anhidrit
maleic va phtalic tuong trng

CO

N
0,,V,0s HC o
———5> i
450°C ~ HC /

AN

coO

Khi chat oxy héa mang tic dung v6i ddong dang clia benzen thi nguyén
ti cacbon & mach nhdanh dinh v6i nhian thom bi oxy hda, nghia l1a su oxy hda
xay ra & vi tri benzyl.

C
380 C

Sy dé dang oxy héa & nguyén ti cacbon nay dudc gidi thich bing su
hinh thanh g&c hay cacbocation benzyl bén

i
Ot e Ot = O
|

dd. KMnOy4
100°C

/O

> C6H5_COOH + CH3COOH

CeHs -CH,CH,CHj3

OXI HOA ANCOL : Ancol bic mot bi oxy héa thanh andehyt khi dung
natri bicromat trong acid sunfuric hay acid cromic trong rugu etylic hay
piridin
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RCH,OH —Y22€1207 _ peopig 4+ H,L0
H,S0,4,60°C
CeHsCH.OH C1O3__, CeHsCHO + H,0
(CH3)3COH

Andehyt tao thanh dugc cit ngay ra khéi moi trudng oxi héa d€ ngin
nglra sy oxy héa tiép.

C6 thé cho hdn hdp hoi ancol va oxi khong khi di qua xtic tdc Cu hay Zn
& nhiét do6 400-600°C

RCH,OH %» R-CHO + H,O
u

Ancol bic hai trong nhitng di€u kién tuong tu bi oxy héa thanh xeton

R-CHOH-R L R-CO-R + HO

Cu

R-CHOH-R _NaxCr07 _ p cory H0
HySOy,

Ancol bac ba bén vitng v6i chit oxy héa, tuy nhién trong nhitng diéu
kién cao, sy oxy hdéa x4y ra c6 sy phan cit mach C-C tao thanh acid va
ceton c6 mach cacbon ngin hon so v6i ancol ban dau

+
CH3—CH2-/C\' CHs KMnQOy , H, CH3_CH:C|: -CH; ——> CH3;COOH + CH3COCH;3

Hién nay phuong phap c6 tinh chi't cong nghiép 1a déhidro hda ancol
bﬁng xuc tac, thudng dung Cu, Ag, déng cromat, Pt, N1, Pd

Cu

RCH,OH ——==——> R-CHO + Ha
200-300°C
Cu
R-CHOH-R — 5 R-CO-R + H,
200-300°C

Phan trng thudng & nhiét do cao. Ngudi ta c6 thé diing chit nhan hidro
nhu quinon, nitrobenzen,v.v...

Su oxy hda cac acid béo thanh hydroxyacid chi dat dugc trong trudng
hgp acid cacboxylic ¢6 chita nguyén tif cacbon bac cao

CHz -CH—COOH KMnOs, OH _ ¢, C.— COOH
|
CHs HO CH;
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Phenol ri't dé bi oxy héa ngay cd véi oxy khong khi nén khi giit phenol
lau s& c6 mau hong. Phenol cang khong tinh khiét, cang dé bi oxy héa
nhanh hon. Sv oxi héa phenol biing oxy khong khi x4y ra theo cd ché& goc,
tao thanh g&c phenoxy chuyén thanh gdc phenyl & trang thdi cin bing. Cic
gdc nay khong bén dé tham gia vio nhitng chuyén héa khic nhau, trong dé
cO su tao ra nhitng dime va polime khong mau.

Oyo —{ )

OXI HOA ANDEHYT VA CETON :Andehyt c6 thé bi oxy hda ngay ci
vGi oxy khong khi (tu oxi héa) thanh acid cacboxylic. Phdan tng xdy ra theo
co ch& gdc.

CH; - CHO—22 > CH; - CO- 0- OH—19 , rcH,cooH

C4c tdc nhan oxi hdéa y&u nhu Ag,O ciing oxi héa dudc andehyt
RCHO + Ag,0 -  RCOOH + 2Ag
Thudng dung dung dich mu6i AgNO; trong nu6c amoniac.

Khi dung SeO, trong acid, nhém metyl hay metylen § nhém andehyt
trong phan t& andehyt bi oxy héa cho glioxal
CH;COOH

CH; — CHO + SeO, »CHO - CHO + Se” + H,0

R—CH2 — CHO + 8602 T)R—CO—CHO‘FS@‘FHzO
SO1
Oxi héa ceton thanh acid doi hdi diéu kién khic nghiét hon va xdy ra
phan cdt mach cacbon

—> RCOOH + RCH,OH
R—CH, —C —CH, —R' ——
> —> RCH,COOH + RCOOH

2. Phan @ng khit

Phédn tng gitta cdc chat hitu cd véi hydro dugc goi chung 13 phdn tng
khit. Pa s6 cdc phdn trng ndy xay ra véi sy tham gia clia xtc tdc va hidro
hoat dong. C6 thé chia 1am hai loai :

- Sy hidro héa 13 qua trinh cong hydro vao cdc lién két boi nhu C= C,
C=C, C=N, C=N, N=N va cic lién k€t boi trong nhin thom v.v...
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Su cdng hop hidro vao cic lién k&t boi dude thuc hién khi ¢6 xiic tdc
kim loai & 4p suat cao.

Anken tdc dung véi hydro c6 xuc tdc den Platin tao thanh ankan
-CH = CH- + 2H - -CH,- CH, -

Khit c4c lién k&t ddi biang tdc nhan héa hoc nhu natri trong amoniac
16ng khi c6 rugu etylic hay canxi amoniacat

Na / NHg

CHs3(CH,)4,CH = CH, W

CH3(CH)4CH,CHg3

-Su khit 1a sy k€t hgp hidro vao nhitng nhém chita oxy ma khong lam
mat oxi (sy khit khong tdch nude ) hodc lam mat oxi (sy khit c6 tach nudc).
T4c nhan khit c6 thé dung 14 hidro trén xtic tdc hay cdc tdc nhan khi héa
hoc.

Céc andehyt va ceton bi khi¥ thanh ancol bAc mot va hai biang hidro, xtc
tdc dong & 180 - 220°C

R- CHO—2 >, R - CH,OH
R-CO-R—2" yR_CHOH-R

PE tranh tao thanh hydrocacbon no, thudng diing phudng phap dau doc
xtic tdc bang quinolin, chi cacbonat v.v...

Hién nay thudng diing liti nhdm hidrua, natri bo hydrua dé khtt andehyt
va ceton, ciing nhu acid, este ( este no va chua no ) thanh ancol ma van git
nguyén dudc ndi doi.

C4c hdn hong kém khir andehyt va ceton dén hidrocacbon khi ¢c6 HCI
(phan @ng Clemensen)

4H)
Hg + HCI

CgHs—CO—CHz 57— CgHs— CH,CH3 + H,O

Trong diéu kién phdn @ng trén ancol khong bi khit. Acid bi khit bing
LiAlH, thanh ancol

4RCOOH + 3LiAIH, — LiAI(OCH,R)4 + 2L1AIO,
+ 4H2

LiAl(OCH,R), —229 5 4RCH, OH + LiAlO,
Phdn ¢ng khit tryc ti€p acid thanh andehit khong thuc hién dugc nhung
c6 thé khit cloranhidrit bing hidro khi c6 xiic tic Pd

RCOCI A» R-CHO + HC

Pd
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3. Phan d@ng oxy héa khit

Phuong phap khir andehyt hodc ceton thanh ancol khi ¢c6 nhdm ancolat
dugc dung rong rii, trong qud trinh nay, ancolat bi oxy héa thanh hgp chat
cacbonyl tuong Ung

3R2CO + [(CH3)2CHO]3A| —> (RzCHO)gA' + 3CH3C:OCH3
l H,SO,4

loang
3 R,CH— OH
Dang phdn ng chuyén ion hidrua quan trong khic 13 phan ng oxi-hda
khtt clia cac andehyt va ceton khong c6 H khi c6 tic dung cia KOH dic
hay canxi hydroxyt (phan ng Cannizzaro)

2C H;CHO—2", C,H,CH,OH + C,HsCOOK

Thi nghi€ém 23

diéu ché€ axit benzoic

@COOH

C6H5CH3 + 2KMnO, - C6H5COOK + 2MnQO, +
KOH +  H,0

CsH;COOK + HCl —> CcHs;COOH + KCI
Hoa chat

Toluen 2g hay 2.3ml ; KMnO, 7g ; acid clohydric

Phdn ving chinh

Cdch tién hanh

Cho 2g toluen, 100ml va 7g kali pemanganat vao binh ciu ¢& 250ml, 1ip
ong sinh han nudc hdi lvu.Cho thém vai vién dd bot. Pun néng binh trén
bé&p céch thiy sao cho hdn hdp sdi di€u hoa va lic binh. Pun trong 4 gid cho
dung dich nhat mau hay mat mau. N&éu hdn hgp con ¢é mau thi cho thém
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vai giot rugu etylic hay acid oxalic @€ oxy héa pemanganat con du. LAm
lanh dung dich, loc loai bd mangan oxit, rira hai 1an bing nuéc néng (mdi
1an khodng 10-15ml ). Cho bay hdi nudc loc trén cach thiy ! hay cdch cit
dén thé tich 20-25ml, acid héa bing acid clohidric cho d&€n phin tng acid
theo gid'y congo. Acid benzoic s& tdch ra. Loc 14y acid benzoic, rita bing
mdt lugng nhé nudce lanh va 1am kho trong khong khi @,

Hiéu sud't 2g (75% so véi 1y thuyét).
Ghi chu

1) Néu sau khi cé, dé ngudi, thdy cé vén duc ciia MnO; thi phdi loc lai.

2) C6 thé tinh ché bing phuong phdp thdng hoa.

THI NGHIEM 24

PIEU CHE ACID BENZOIC VA ANCOL BENZYLIC

@COOH va QCHZOH

Phan iing chinh

2C¢Hs-CHO + KOH — C¢Hs5-COOK +
C¢Hs-CH,OH

Hoéa chat
Benzaldehit 10,6g hay 10ml ; KOH ; eter ; NaHSO;
Cdch tién hanh
Cho 10ml Benzaldehit vira méi chung c4t lai va dung dich d lam lanh

ctia 9g KOH trong 6ml nudc vao binh cau ¢& 50ml. Lam lanh binh va lic
manh dé tao nhil tuong bén. Py niit binh va d€ yén qua mot dém.

Sau d6 cho thém mdt lugng nhé nudc di dé hoa tan hdn hgp. Chiét
dung dich bing eter ba 1an, mdi 1an 10ml eter. K&t hgp 3 1an chiét eter lai
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dé tinh ch& 14y ancol benzylic va giit dung dich nudc lai d€ tinh ch& d€ tinh
ch€ 1dy acid benzoic.

Lic dung dich eter, v6i 5ml dung dich NaHSO5 40% " rdi biing dung
dich Na,COs;, lam kho biing natri sunfat khan, chung cit 1dy eter trén ndi
cach thiy rdi chung ci't 14y ancol benzylic & 204-207°C.

Hiéu suit 4¢®( 40% so véi ly thuyét theo tdng lugng benzaldehit)

Acid héa dung dich nudc bing acid clohidric dic, loc 18y acid benzoic
tdch ra, tinh ch€ lai bing nu6c néng

Hiéu suit 5g ( 50% so véi 1y thuyét tinh theo tdng lugng benzaldehit )

Ghi chu

1) D€ loai benzaldehit chua phdn iing ra khéi hon hop chdt bisunfit

2) Ancol benzylic 1a chit 16ng, tan tot trong rudu etylic, eter, aceton,
t,=206°C ; d=1,045.
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Phan II1. PHAN TiCH PINH TINH XA C PINH NHOM
CHUC CAC HOP CHAT HUU CO

Chuong I. PHAN TiCH PINH TINH NGUYEN TO TRONG HQP
CHAT HUU CO

L. XAC PINH CACBON BANG PHUONG PHAP CACBON HOA

Hoa chat
Saccarozd hodc tinh bot, benzen.
Dung cu
Coc st.
Cich tién hanh
a) Cho khodng 0.1g saccarozd hoic tinh bdt vao cdc si. Pun néng cin
than cdc st trén ngon lira d&n con cho dén khi dudng chuyén thanh than.

b) Rét vao coe st khodng 0.5ml benzen. Diing que diém dang chdy dé
dot benzen trong cdc. Quan sdt ngon Iira va vi€t phudng trinh phdn ng
chay.

( Chii y: 1am thi nghiém 1.1b trong td hot).

IL. XAC PINH CACBON VA HIDRO BANG PHUONG PHAP
OXI HOA

Héa chat

Saccarozo ( hodc acid benzoic ), bot CuO, dung dich bao hoa Ca(OH),,
hodc Ba(OH),, CuSO, khan (bdt).

Cich tién hanh

Tron déu khodng 0.2 - 0.3g saccarozd vdil
- 2g CuO trén mit kinh hodc gidy. Cho hdn
hdgp vao 6ng nghiém kho. Cho ti€p thém
khodnglg CuO d€ phi kin hdn hdp. Phin trén
clia 6ng nghiém dugc don modt nhiim bdng, ric ~ Hinh I
1én nhim bong d6 mot it CuSO, khan. L&p - Hén hop va CuO khan
dung cu nhu hinh 1. 2- Bong va CuSO4 khan

Pun néng dng nghi€ém chita hdn hgp phdn  3- Dung dich Ca(OH)2.
ttng, ldc dau dun nhe toan bd dng nghiém, sau
dé dun manh phan c6 hdn hgp phdn tng.
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III. XAC DPINH NITO

Héa chat
Uré (khan), axetamit, Na, dung dich FeSO, 1%, dung dich FeCl; 1%,

dung dich HCI dic, dung dich HCI 10%, hdn hgp vdi - xit (rin), C,HsOH
96",

Cich tié€n hanh

a) Truong hop riéng: Hgp chat c6 N lién két truc ti€p v6i C va H

Tron déu khodng 0.1g uré va lg voi - xit rdi cho vao 6ng nghiém khd.
Pun néng 6ng nghiém. Nhian xét k&t qua thi nghiém bing ba c4ch sau:

-Ngtti mui khi thodt ra § miéng 6ng nghiém.

-Pit miu gidy quy dé di tim u6t Ién miéng dng nghiém.

-Pua diu diia thiy tinh c¢6 tdm dung dich HCl dic vio miéng Ong
nghiém.

b) Truong hop chung:

LAy khodng 0.5g uré ( hoic hdp chit hitu co khidc ¢6 N nhu anilin,
axetamit...) va chia thanh hai phan biing nhau. Phan thi nhit dugc cho vao
ddy ong nghiém khd. Cho ti€p vao dé modt mau Na ( di dudc cao sach 16p
ngoai va ép kho giita hai manh gidy loc). Phan uré con lai cho ti€p vao ong
nghiém d€ phd kin miu Na.

Pun néng ( c¢in than!) 6ng nghiém trén dén cdn cho dén khi ddy 6ng
nghiém néng d4. P& ngudi nhd tir tir vio 6ng nghiém khodng 1ml ancol
etylic d€ phan hiity Na con du. Cho thém 2ml nu6c cat, khudy déu, loc hdn
hdp dé thu 14y dung dich trong. Nhé 2 + 3 giot dung dich FeSO, 1% va 1 + 2
giot dung dich FeCl; 1% vao dung dich vira thu dugc. Quan st mau sic két
tha:

Acid héa hdn hdp bing vai giot dung dich HC110% cho dén khi xuat
hién két tha mau xanh da trdi.

IV. XAC PINH LUU HUYNH

Héa chat

Acid sunfanilic hodc thioure, Na, dung dich Pb(CH;COO), 2%, dung
dich NaOH 10%, dung dich HCI1 10%.

Cach tién hanh
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Ti€n hanh phan hity hdp chat chita luu huynh bing cdch nung néng véi
Na nhu phan 2 ciia thi nghiém 1.3. Loc nhiéu 1an dé€ 14y dung dich trong.
Chia dung dich vira loc thanh hai phan d€ 1am céc thi nghiém ti€p theo.

a) Lay mot 6ng nghiém khdc di c¢6 0.5ml dung dich Pb(CH;COO), 2%,
nhd tr tr ting giot dung dich NaOH 10% cho dén khi hoa tan hét chi

hirdoxit (vira sinh ra). Rét dung dich mudi chi vira thu dugc vao dung dich
loc & trén (phan thif nhat).

Quan sat hién tugng xay ra.
b) Nhé tr tr tirng giot dung dich HCI 10% vao phan dung dich loc con
lai. Nhan xét mui dic trung cda khi thodt ra.

V. XAC PINH HALOGEN

Héa chat

Clorofom (hodc dicloetan, clobenzen, brombenzen, iodofom...), dung
dich AgNO; 1%, dung dich NH3;, ancol etylic.

Dung cu

Day dbng, phéu thiy tinh.

Phuong phap 1

LAy mdt sdi diy ddong nhé udn thanh nhitng vong 10 xo nhd va budc
vao diu diia thiy tinh. P&t diy ddng trén ngon Ifa dén con tdi khi khong
con ngon Ira mau xanh cda tap chat. Nhiing day dong vao hdp chit hitu co
c6 chita halogen, dem d6t trén ngon I¥a dén cén. Nhian xét mau dic trung
ctia ngon ltra.

Phuong phap 2

LAy mot manh gidy nhd, tAim ancol etylic va nhd thém miy giot hop
chit hitu cd ¢6 chira halogen (chit 16ng hodc dung dich trong etanol). Pong
thdi chudn bi mot phéu thiy tinh, nhd vao thanh phia trong clia phéu may
giot dung dich AgNOs 1%, tp phéu 1én phia trén manh gidy roi dot chdy
gidy. Nhan xét hién tugng xdy ra & thanh phéu. Sau d6 nhd 1én thanh phia
trong clia phéu may giot NH;.

Ti€p tuc theo doi hién tugng xay ra.
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Chuong II. HIDRO CACBON NO
I. PIEU CHE VA TINH CHAT CUA METAN

Héa chat

Natri axetat khan, vdi xit khan (hdn hdp NaOH rin va CaO), nuSc
brom bio hoa, dung dich KMnO, rit lodng, dung dich Na,CO; 5%.

Cich ti€n hanh

a) Piéu ché' va dot chdy metan

Cho vao dng nghiém khd c6 nit va 6ng din khi cong (Hinh 1) khodng 4
+ 5g hdn hgp natri axetat khan va voi xiit (theo tf 1& 1 phan mudi, 2 phan voi
xtit vé khéi lugng) da dugc nghién nhd va tron déu trong c6i si. Kep ong
nghiém trén gid sit vd dun néng biing ngon I¥a dén con. Lic dau dun néng
nhe toan bd dng nghiém, sau d6 dun néng manh phan c6 hdn hgp phin tng.
DPAau tién khdng khi trong 6ng nghiém tho4t ra, ti€p theo 12 khi metan.

Dot khi metan & ddu 6ng din khi . Nhan xét mau ngon lka. Pua nip
chén st cham vao ngon ltta cia metan dang chdy. Quan sit mau sic cia
ndp chén st truGe va sau khi thi nghiém.

Lugng khi metan con lai d€ 1am cdc thi nghiém ti€p theo.

b) Tuong tdc ciia metan voi nudc brom va dung dich kali pemanganat:

Trong khi chudn bi thi nghiém diéu ch& metan ciing chuin bi sin hai
dng nghiém sau: dng thit nhat chita 2ml nudc brom, 6ng thit hai chita 2ml
dung dich KMnO, lodng va Iml dung dich Na,CO3; 5%.

Sau thi nghiém dot chdy din khi metan con lai vao 6ng chita nudc brom
trong khodng 1 phiit. Nhan xét xem nuéc brom c6 bi mat mau hay khong ?

Pua ong din khi metan vao 6ng nghiém chia dung dich KMnO,. Quan
sdt mau cua dung dich.

IT. PHAN UNG BROM HOA HIDROCACBON NO
Hoéa chat

n-Hexan hoic hén hgp hidrocacbon no® (thi du ete dau hda c6 nhiét do
s6i khoang 60 + 70° C), dung dich Br, 5% trong CCl,, dung dich NH; 25%.

" Trudc khi A6t can xoay éng nghiém phdn ving dé ddu dng ddn khi hudng 1én phia trén.
? Diing hén hop Hidrocacbon no 16ng, khong ldn Hidrocacbon khéng no. Kiém tra sw cé mdt ciia
Hidrocacbon khéng no bdng cdch ldc hén hop vdi nudc brom hodc dung dich kalipemanganat.
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Cach tién hanh

Ro6t vao dng nghiém kho khodng 1ml hidrocacbon no. Nhé thém vai giot
dung dich Br, 5% trong CCl,. Lic nhe hdn hgp phdn ng.Quan sdt mau cia
dung dich Br,.

Pun hdn hop trong ndi nuéc néng. Theo ddi k&t qua thi nghiém bing
cac cdch sau:

-Quan sdt sy bi€n di mau ctia dung dich Br,.

-Pua miu gidy quy xanh tAm wét vio miéng 6ng nghiém.

-Pua diu diia thiy tinh tim dung dich NH3 vio miéng 6ng nghiém.
II. TAC DUNG CUA KALI PEMANGANAT VOI
HIDROCACBON NO

Hoa chat

Hidrocacbon no 16ng (xem thi nghiém 2.2), dung dich Na,COs 5%, dung
dich KMnOy 1%.

Cach tién hanh

Cho vao 6ng nghiém khodng 0.5ml hodrocacbon no, 0.5ml dung dich
Na,COs3 5%, sau d6 nhd thém vai giot dung dich KMnO, 1% va lic déu.
Quan sat mau sic cia dung dich KMnO,,

IV. TAC DUNG CUA ACID SUNFURIC VOI HIDROCA CBON
NO

Héa chat
Hidrocacbon 16ng (xem thi nghiém 2.2), acid sunfuric dic.
Céch ti€n hanh

Cho vao 6ng nghiém khd khodng 0.5ml hidrocacbon 16ng, 0.5ml H,SO,
dic. Lic nhe hdn hdp trong 2 + 3 phiit. Theo ddi mau sic va nhiét clia hdn
hop.

V. TAC DUNG CUA ACID NITRIC VGI HIDROCACBON NO

Héa chat
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Hidrocacbon 16ng (xem thi nghiém 2.2), HNO; dic.

Cich tién hanh

Cho khodng 0.5ml hidrocacbon 1dng vao 6ng nghiém kho, cho thém
0.5ml HNO; dic. Lic nhe hdn hgp trong 2 + 3 phiit. D€ yén va quan sit hdn
hgp phéan tng.
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Chuong III. HIDROCACBON KHONG NO
I. PIEU CHE ETILEN

Hoa chat

Ancol etilic 96°, acid sunfuric dic, voi xit, cat sach hodc st x6p (hat
nhd).

Cach tién hanh

Cho 2ml ancol etilic vao 6ng nghiém
kho, cin thin nhd thém ting giot 4ml
H,SO, dic dong thdi lic déu. Cho vao hdn
hop vai hat cdt hodc vai vién st x6p. Kep
ong nghiém vao gid va lip 6ng din khi c6
ndi v6i dng dung voi xat™ (Hinh 2).

Hinh 2
1- Hgl’l hO’p C,HsOH va H,SO,

. 2 A X 2 2- Sit x6p
Pun néng can than hon hgp phan tng

va khong cho hdn hgp trao sang 6ng chia 3~ VOi xit (nhoi gitta hai 16p bong)
voi xtt. Nhan xét mau clia hdn hgp phdn
ing.

Dot khi etilen § ddu 6ng dAn khi. Nhan xét mau ngon ltra. Pua nip chén
st cham vao ngon lita etilen dang chdy. Quan sdt mau cta ndp chén sif
trude va sau khi thi nghiém.

Ludng khi etilen con lai dé 1am cdc thi nghiém ti€p theo.
II. PHAN UNG CONG BROM VAO ETILEN

Hoa chat
Dung dich nudc brom bao hoa.
Cich ti€n hanh

Cho 1ml dung dich nuéc brom vao 6ng nghiém. Dan khi etilen vao nude
brom. Quan sit sy bién d6i mau cia dung dich.

" Dé khi dé di qua phdi ding voi xiit & dang hat va khong duoc nhéi qud chdt.
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III. PHAN UNG OXI HOA ETILEN BANG DUNG DICH KALI
PEMANGANAT

Héa chat
Dung dich KMnO, 2%, dung dich Na,CO510%.

Cach tién hanh

Cho 2ml dung dich KMnO, 2% va 0.5ml dung dich Na,CO310% vao ong
nghiém. Dan khi etilen vao hdn hdp. Quan sit sy bién ddi mau cda dung
dich.

IV. PIEU CHE AXETILEN Hinh 3
, . 1- Canxi cacbua
Hoéa chat X \ ¢
0a cha 2- Ong dén khi c6 ddu vudt nhon
Canxi cacbua. 3- Ong din khi cong
Cach tién hanh

Cho vao 0Ong nghiém vai vién canxi
cacbua. R6t nhanh khodng 1ml nudc vao 6ng
nghiém va diy nhanh bing nit c6 6ng din khi
v6i dau vuot nhon (Hinh 3). D6t khi axetilen &
diu dng din khi. Nhan xét mau ngon lta.

DPua ndp chén st cham vao ngon Itta. Quan
sit mau ctia nip chén st trudc va sau thi
nghiém. So sdnh v&i thi nghiém dot chdy
metan va etilen.

V. PHAN UNG CONG BROM VAO AXETILEN

Héa chat

Dung dich nudc brom bao hoa.

Cach tién hanh
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Cho 1ml dung dich nuéc brom bdo hdoa vio 6ng nghiém (chudn bi sin
ngay khi 1dp dung cu di€u ché axetilen (Hinh 3). Dan khi axetilen vao dung
dich biing 6ng din khi cong (Hinh 3.3). Nhin xét qu4 trinh bi€n d6i mau cia
nudc brom.

VI. PHAN UNG OXI HOA AXETILEN BANG
KALIPEMANGANAT
Hoéa chat
Dung dich KMnO41%, dung dich Na,CO3 10%.
Céch tién hanh

Cho 1ml dung dich KMnO,41% va 1ml dung dich Na,CO; 10% vao ong
nghiém. Dan khi C,H, vio hdn hdp. Quan siat mau cla dung dich.

VIL. PHAN UNG TAO THANH BAC AXETILUA
Héa chat
Dung dich AgNO; 1%, dung dich NH3 5%.
Cach tién hanh

Cho 2ml dung dich AgNO;3 1% vao dng nghiém. Nhd thém ting giot
dung dich NH;3 5% cho dén khi hoda tan hoan toan két tia Ag,0 (vira dudc
sinh ra). Dan khi axetilen vao hdn hop. Quan st sy xuat hién két tda bac
axetilua va mau sic két tia.

Loc 14y két tia bac axetilua, rira két tda biing lugng nudc nhd, ép két
tda trong tS gidy loc. Nung néng cin thin két tiia trén tAm ludi amiing bing
dén cdn hoic bép dién (cAn than ! CAn bio vé mit). Theo doi qud trinh
phan hiy va nhitng ti€ng nd nhd ctia bac axetilua.

Giay loc va nhitng vé&t bac axetilua con lai dugc cho vao coc nuc. Cho
thém mot lugng nhd acid clohidric dic hoic acid nitric dic (khodng 1/4 thé
tich nuéc trong coc).

VIIL. PHAN UNG TAO THANH PONG (I) AXETILUA

Hoéa chat
DPong (I) clorua, dung dich NH; dic.
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Céch ti€n hanh
Diéu ché€ dung dich phitc [Cu(NH;),]Cl.

Lic 1g mudi CuCl véi 1.5 <2ml dung dich NH; dic pha loing hdn hop
bdi 10ml nuSc. PE ling két tha, gan 14y dung dich khong mau dé€ 1am thi
nghiém.

O Néu dung dich nhuém mau xanh (do ¢é ldn Cu’*) thi dun nhe dung
dich, dong thoi nhé vao ting giot dung dich hidroxylamin clohidrat 1%
(hodc hidroxylamin sunfat 1%) cho tdi khi dung dich tro thanh khong  mau.

Hidroxylamin 12 chat khi:

4Cu** + 2H,bNOH — 4Cu'4H" + N,O + H,0

Cho 2ml dung dich phitc [Cu(NHj3),]Cl vao dng nghiém va din dong khi
axetilen vio dung dich. Quan sit qud trinh xudt hién két tia dong axetilua
va mau sic cla két tia.

Sau thi nghiém dong axetilua dugc phan gidi bing ciach nhd vao két tda
vai giot HCl diac hodc HNO; dic.
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Chuong I'V. HIDROCACBON THOM

I. PHAN UNG OXI HOA BENZEN VA TOLUEN

Hoéa chat
Benzen (tinh khi€t), toluen, dung dich KMnO, 5%, dung dich H,SO, 2N.

Cich ti€n hanh

Cho vao hai 6ng nghiém, mdi dng 1ml dung dich KMnO4 5% va Iml
dung dich H,SO, 2N. Cho ti€p vao Ong thi nhat 0.5ml benzen, dng thd hai
0.5ml toluen. C3 hai 6ng nghiém dudc day nit c6 dng thly tinh thing ding.
Lic nhe va dun néng c3 hai dng nghiém trén ndi nudc. Quan sit hién tuong
(mau, k&t tha) x4y ra trong c4 hai dng nghiém.

I1. PHAN UNG BROM HOA BENZEN VA TOLUEN

Héa chat

Benzen (tinh khiét), dung dich brom trong cacbon tetraclorua (ti 1& 1:5
theo thé tich), bot sit.

Cach ti€n hanh

a) Liy hai 6ng nghiém kho, cho 1ml benzen vao 6ng thit nhat va 1ml
toluen vao 6ng thit hai. Cho ti€p vio mdi 6ng 1ml brom r6i 14c déu.

Chia dung dich trong mdi &ng thanh hai phan bing nhau. Phan tht nhat
dudc dit 1én gid. Phan thi hai dun néng dén soi nhe (nén day 6ng nghiém
bing nit c¢6 1ip Ong thdy tinh thing ding) trén ndi nuéc rdi dit vao gid.
Quan sit va so sanh mau dung dich cia phin thit nhit va phan thit hai cliia
tirng hidrocacbon.

b) Cho mot nhiim bot sit (bing hat ddu xanh), 1ml benzen va Iml dung
dich brom vao dng nghiém kho. Lic nhe va dun néng hdn hdp dén sdi nhe
trén ndi nudc. Khi hdn hop dang sdi dua manh gidy quy xanh tAm udt vao
miéng 6ng nghiém. Quan sit sy bi€n d6i mau ctia dung dich vad mau cia
ménh gidy quy.
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II1. PHAN UNG NITRO HOA BENZEN

Hoéa chat
Benzen, acid sunfuric (d= 1.84g/ml), acid nitric (d= 1.4g/ml).

Dung cu
Coc thiiy tinh 50ml.

Cich ti€n hanh

R6t tir t* 2ml acid sunfuric vao 6ng nghiém (hoic binh ciu nhd) da chira
sdn 1.5ml acid nitric va 1am lanh trong chdu nugc. Nho ti tir Iml benzen vao
hdn hgp acid dong thdi 1dc manh 6ng nghiém trong chiu nudc. Sau khi da
14c lién tuc hdn hgp trong vong 6 + 10 phit rét tir t? hdn hgp vao coc chira
20 <+ 30ml nuSc lanh. Dung diia thdy tinh khudy déu hdn hgp, sau d6 dé
yén. Quan sit qué trinh phan I6p clia hdn hgp. Nhian xét mau va mui thom
dic trung (mbi hanh nhin) cta 16p chit hitu cd (& dudi) cé6 chita
nitrobenzen.

IV. PHAN UNG SUNFO HOA BENZEN VA TOLUEN

Héa chat

Benzen, toluen, acid sunfuric ddc (d=1.84g/ml).

Dung cu

Ong nghiém c6 nit 14p v6i ong thily tinh thing, c6c thity tinh 50ml.

Cach tién hanh

Cho 0.5ml benzen vdo 6ng nghi€m thd nhat, 0.5ml toluen vao dng
nghiém thi hai. Cho ti€p vao mdi 6ng 2ml acid sunfuric. C4 hai 6ng nghiém
dudc day bing nit c6 6ng thdy tinh thing ding va dun néng trén ndi nudc
s0i, ddng thdi lic déu. Theo ddi qud trinh hda tan dan cdc chit trong hdn
hdp. Ti€p tuc dun néng dén khi dugc hdn hgp ddng nhat. PE ngudi. Tirng

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc



Thuc hanh hoa hiu co -97 -

hdn hop dudc rét vao mot coc riéng chira sin 20ml nudc. Nhan xét kha ning
hoa tan clia hdn hgp phdn tng trong nuéc.

V. PHAN UNG NITRO HOA NAPHTALEN

Hoéa chat
Naphtalen (b0t), acid nitric ddc (d=1.4g/ml).

Dung cu

Coc thily tinh nhd.

Cich ti€n hanh
Cho 0.5g naphtalen (dang bot) vao 6ng nghiém da chita sin 2ml acid nitric
dic. Lic hdn hop & nhiét dd phong. Nhan xét su bi€n d6i mau ctia hdn hop!
DPun néng hdn hdp trén ndi nu6c sdi va 14c nhe cho dén khi hoa tan hét
naphtalen. R6t hdn hdp vao coc chita 10ml nu6c lanh. Quan sdt mau sic clia
cdc tinh thé a-nitronaphtalen. Loc 14y sdn phaAm. Rita k&t tlia bing nué6c.

VI. PHAN UNG SUNFO HOA NAPHTALEN

Héa chat

Naphtalen (bot), acid sunfuric dic.

Cich ti€n hanh
a) Acid [-naphtalensufonic

Cho 1g naphtalen vao 6ng nghiém va dun trén ngon Ita dén con cho
naphtalen néng chdy. Sau khi d€ ngudi, cho thém 1ml acid sunfuric dic vao
ong nghiém. Pun néng cin than hdn hop trén d&n con va lic déu. P&n khi
tao ra chit 1dng ddong nhat. LAm lanh chit 16ng, cho thém 2 + 3ml nudc va
dun néng nhe. Khi d€ ngudi acid B-naphtalensufonic tir tir k&t tia xudng
(khdng c6 két tia khi cho nhiéu nudce).

b) Acid a-naphtalensufonic
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Cho 1g nataphlen va 1ml acid sunfuric dic vao 6ng nghiém. Pun néng
hdn hop trén ndi nude soi trong khodng 10 + 15 phit cho d€n khi naphtalen
tan h&t. LAm ngudi va cin thin r6t 2 + 3ml nuc vao hdn hodp. Nhan xét kha
ning tan cta acid a-naphtalensufonic trong nudc.
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Chuong V. DAN XUAT HALOGEN CUA HIDROCACBON

I. PIEU CHE ETYL BROMUA

Héa chat

Ancol etylic, acid sunfuric ddc, kali bromua (dang bot).

Cach tién hanh

Cho 1.5ml ancol etylic va 1ml nudéc vaio &ng nghiém (1). Dit dng
nghiém vao chidu nudc lanh, nho tir tir titng giot 1.5ml H,SO4 vao dung dich

ancol dong thdi 1ic déu. Lam lanh hdn hop
dén nhi¢t do phong, cho ti€p 1.5g KBr vao
hén hop. Lip dung cu nhu hinh 4. Ong
nghiém hitng (6ng 2)

chira Iml nudc va vai vién nudc da.

DPun néng hdn hop phdn ng, lic diu
dun nhe, sau d6 dun néng dén s6i.Quan sat
nhitng giot chat 1ong tir tr 1ing xudng ddy
ong nghiém hitng. Ngirng dun khi thdy ludng
chat 16ng trong binh hitng khong ting. Ding
pipette 14y mot giot chidt & ddy 6ng nghiém
hirng. Nhé giot chat 16ng d6 1én sdi diy dong

Hinh 4
1- Hén hop ancol etylic, acid
sunfuric va kali bromua.

2- OA’ng nghiém hiing.

3- Céc chita nudc dd.

(udn thanh nhitng vong 10 xo nhd va da dugc dot néng trén ngon lira den
con) va dua sdi day ddng vao ngon I¥a dén cdn. Nhan xét mau ngon 1ia.

IL PIEU CHE ETYL CLORUA

Héa chat
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Ancol etylic, acid sunfuric ddc, natri clorua (dang bot).

Cach tién hanh

Cho vao 6ng nghiém 2ml ancol
etylic,Iml H,SO, dic va O0.lg natri
clorua. Pay &ng nghiém bing niit c¢6 lip
ong thiy tinh thing va diu vudt nhon
(Hinh 5). Lic nhe, dun hdn hgp phin
ting trén ngon ltra dén con (cAn than! Hinh 5
hdn hgp dé bi trao).

Dét khi etyl clorua t, =12.4°C tho4t
ra & diu 6ng din khi. Quan sit mau
ngon la.

1- 6ng thity tinh vuét nhon

2- hén hgp ancol etylic, acid sunfuric
ddc va natri clorua

1L PIEU CHE TODOFOM TU RUGU ETYLIC VA AXETON

Héa chat

Rugu etylic, axeton, dung dich KI bao hoa I, va 1.5ml dung dich NaOH
2N.

Cich tién hanh
a) Piéu ché iodofom tix rugu etylic

Cho vao dng nghiém 0.5ml rugu etylic, 1.5ml dung dich KI bao hoa iod
va 1.5ml dung dich NaOH 2N. Lic déu &ng nghiém va dun nhe (khéng
dugc dun sbi !) cho d&€n khi dung dich xuat hién k&t tia van duc. Lam lanh
ong nghiém bing nuSc lanh. Quan sat mam chat két tda.

b) Piéu ché iodofom tir axeton

Cho vao 6ng nghiém 2ml dung dich KI bio hda iod va 2ml dung dich
NaOH 2N. Rét 0.5ml axeton vao hdn hgp trén va 1ic nhe. Quan sdt mau cla
chat két tla.

IV. PIEU CHE BROMOFOM TU AXETON

Héa chat
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Axeton, brom, dung dich NaOH 10%.

Cach tién hanh

Cho 1.5ml axeton, 3ml dung dich NaOH 10% va 10 giot Br, ( ¢n than !
Lam trong ta hét ) vao 6ng nghiém. Lic nhe hdn hop. Quan sdt dung dich
phan ¢ng (mau sic, trang thdi...).

Gan bd 16p nu6c & trén, 14y sgi ddy dong nhing vao phan con lai § ddy
ong nghiém rdi dua vao ngon Ira dén cdn (lam tuong ty nhu thi nghiém 5
Chuong I). Nhan xét mau ngon Ia.

V. PIEU CHE BROMBENZEN

Hoéa chat
Benzen, brom, st (bot), voi xut, dung dich NaOH 2N.
Céch ti€n hanh

Thi nghiém dudc ti€n hanh trong td hot,
dung cu theo hinh 6. Cho vao 6ng nghiém khd
mot it bot sit, Iml benzen va 0.5ml brom. Miéng
dng nghiém dugc ddy ngay bing nit c6 6ng dan
khi cong. Pau cudi clia 6ng din khi ndi v6i dng
hap thu nhu hinh vé. Lic déu 6ng nghiém. Quan
st hién tugng xdy ra trong dng nghiém (mau
ctia dung dich, bot khi...).

Hinh 6

Sau khi khong con bot khi tdch ra, dit dng
nghiém vao ndi nudc néng
(60 + 70°C) khodng 2phiit. Pua 6ng nghiém ra khdi nuéc néng, lam lanh.
Lic hdn hop sdn phaim vdi dung dich NaOH cho dén khi dung dich khong
con mau cta brom. Lép nudc & trén dugc hit bing pipette. Lép chat 16ng
con lai chita brombenzen. C6 thé sd bd nhian ra brombenzen nhd phin ¢ng
xac dinh dinh tinh (tuong ty thi nghi€ém 5 Chuong I).

VI \PHAN UNG CUA DAN XUAT HALOGEN VGI DUNG DICH
KIEM
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Héa chat

Dan xuit halogen mach hé (C,HsBr, C,HsCl), dung dich NaOH 10%
(trong nudc, khong 1an ion halogen), dung dich HNO; 20%, dung dich
AgNO; 1%.

Cach tién hanh

Cho 0.5ml din xué't halogen va 2 + 3ml nu6c cat vao dng nghiém rdi lic
déu. PE€ hdn hop tich thanh hai 16p, gan bd 16p nuéc & trén sang dng
nghiém khdc di chida sin vai giot AgNO;. Néu thdy cé két tla bac
halogenua, ti€p tuc tié€n hanh nhu trén dén khi thit nudc rira khong con thay
ion halogen.

Sau d6 cho 2ml dung dich NaOH 10% vao &ng nghiém chita din xuat
halogen. Lic nhe va dun hdn hgp phan ting d&n soi. PE ngudi, gan 16p nu6e
& trén sang 6ng nghiém khéc, acid héa 16p nudc nay bing HNO; 20% va
nhé thém vai giot dung dich AgNOs. Nhan xét hién tugng xay ra.

VIL PHAN UNG CLOROFOM VGI DUNG DICH KIEM

Héa chat

Clorofom, dung dich NaOH 10% (trong nudc, khong 1an ion halogen),
dung dich HNOj; 20%, dung dich AgNO; 1%, dung dich amoniac 10%, dung
dich KMnOy41%.

Cach ti&€n hanh

Cho Iml CHCI; da ria sach ion halogen (xem thi nghi€ém 5.6) va 3ml
dung dich NaOH 10% vao 6ng nghiém. Lic déu va cdn than dun sdi hdn
hgp. Lam lanh hdn hop phan @ng, gan 14y phan dung dich trong & phia trén
roi chia thanh ba phan:

-Phan tht nhat dugc acid héa bing HNOs, sau d6 nhd thém vai giot
dung dich AgNO; 1%. Nhan xét hién tugng xay ra.

-Cho 1ml dung dich bac amoniacat vao phan thit hai va dun néng nhe.
Quan s4t hién tugng k&t tha bdm vao thanh 6ng nghiém.
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¢ Dung dich bac amoniacat dugc diéu ché nhu sau: nhé tirng giot
dung dich NH; 10% vao éng nghiém da chita sin 1 +2ml dung dich AgNO;
1% cho dén khi hoa tan hét két tiia Ag,0.

-Nhé mot vai giot dung dich KMnO,41% vao phan thit ba. Nhan xét hién
tuong bi€n ddi mau cia hdn hgp phan dng.

VIII. PHAN UNG CUA NGUYEN TU HALOGEN VGI NHAN
THOM

Héa chat

Clobenzen hoac brom benzen, dung dich NaOH 10% (trong nuGc, khong
c6 14n ion halogen), dung dich HNO; 10%, dung dich AgNO; 1%.

Cich ti€n hanh

Cho 0.5ml clobenzen di loai hét ion halogen (xem thi nghiém 5.6) va 1
+ 2ml dung dich NaOH 10% vao 6ng nghiém. Lic déu va dun hén hgp dén
s6i. Lam lanh hdn hop, gan 14y phan dung dich & phia trén. Acid héa phan
d6 bing dung dich HNO; 10%, nhd thém 1 + 2 giot dung dich AgNO; 1%.
Quan sdt xem c6 hién tudgng két tlia hay khong?

IX. PHAN UNG CUA NGUYEN TU HALOGEN VGI MACH
BEN CUA NHAN THOM

Héa chat

Benzyl clorua, dung dich NaOH 10% (trong nuSc, khong lin ion
halogen), dung dich HNO3; 20%, dung dich AgNO; 1%.

Cach tién hanh

a) Cho 0.5ml benzen clorua di loai hét ion halogen (xem thi nghiém
5.6) val = 2ml dung dich NaOH 10% vao 6ng nghiém. Lic déu va dun cin
thAn dén sdi. Lam lanh hdn hdp, rdi gan 14y phan dung dich trong & phia
trén. Acid héa phan dung dich vira gan dudc bing HNO; 20% va nhd thém
vao d6 1 + 2 giot dung dich AgNO3 1%. Quan séat hién tuong xay ra.
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b) Cho 0.5ml benzyl clorua da loai hét ion halogen va 1 + 2 giot nuSc
cAt vio dng nghiém. Lic déu va dun cin thin hén hdp dé€n s6i. Lam lanh
hdn hgp, gan 14y phin dung dich trong & trén. Nhd vao phan dung dich trong
d6 1 + 2 giot dung dich AgNO; 1%. Quan sat hién tugng xay ra.
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Chuong VI. ANCOL - PHENOL - ETE

L. PIEU CHE ANCOL ETYLIC TUYRT POI

Hoéa chat
Ancol etylic 960, CuSO,.

Cich tién hanh

Cho 1g CuSO, vao chén sit. Pun néng chén st cho d&én khi dugc CuSO,
khan ( c6 mau tring). P& ngudi.

Cho CuSO, khan va 2 + 3ml ancol etylic 96° vio &ng nghiém kho. Lic
déu hdn hgp va dun néng nhe 6ng nghiém.

Nhin xét sy thay d6i mau ctia CuSO,. Gan ancol etylic tuyét ddi sang
ong nghiém kho d€ 1am thi nghiém 6.2.

II. PHAN UNG CUA ANCOL ETYLIC VOI NATRI

Héa chat

Ancol etylic tuyét doi, natri kim loai, phenolphtalein (dung dich 1%
trong ancol etylic).

Cach tién hanh

Cho m6t mau Na (bing hat ddu xanh nhd) di dugc cao sach (I6p oxit...)
vao dng nghiém kho d3 chita sin 2ml ancol etylic khan. Bit miéng ong
nghiém bing ngén tay cdi. Khi phdn ¢ng d3a k&t thic, dua miéng ong
nghiém lai gan ngon I¥a dén cdn va bd ngdn tay bit miéng 6ng nghiém ra.

K&t tia tring con lai trong dng nghiém dudc hoa tan bing 0.5 + 1ml
nudc cat. Nhd vao 6ng nghiém mdot vai giot phenolphtalein. Nhan xét cic
hién tugng xay ra trong qua trinh thi nghiém.
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III. OXI HOA ANCOL ETYLIC B;&NG DﬁNG (II) OXIT
Hoéa chat

Ancol etylic, diy déng (uén thanh vong xodn), dung dich acid
fucsinsunfurd (thudc thir Sip).

Cach tién hanh

Cho 0.5 + 1ml ancol etylic vao dng nghiém kho. Nung néng sgi day
ddng (phan vong xodn) trén ngon lta dén cén cho dén khi tao ra 16p dong
(IT) oxit mau den. Nhing ngay sgi diy dong dang con néng vao dng nghiém
chifa ancol etylic. Quan sit sy bi€n d6i mau cia sdi day dong. Lip lai thi
nghiém trén vai 1an. Nhd vao 6ng nghiém 5 + 6 giot dung dich acid sunfuro.
Quan sit sy thay d6i mau cta dung dich (xem thi nghiém vé& phdn tng mau
cta andehit, Chuong VII).

IV. PHEP THU XANTOGENAT

Hoéa chat
Ancol etylic, cacbon disunfur, kali hidroxit, dung dich CuSO,.

Cach ti&€n hanh

Phép thir xantogenat 12 phan tng nhay nhit ciia ancol.

ROH + KOH + CS, — RO-C-SK + H,O
|
S
4 RO-C-SK  + 2CuSO; — 2RO-C-SCu + (ROCS), + 2 K,SO,
| | |
S S S

Tron 1ml ancol etylic v6i 1ml cacbon disunfur, thém vao d6 1 vién kali
hidroxit dun néng nhe rdi d6 vao dung dich CuSO,. N&u phin tng chay tot
thi s& xuat hién mau niu cia dong xantogenat. Néu khong c6 xantogenat thi
mau clia k&t tia sé& 1a xanh.
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V. OXI HOA ANCOL ETYLIC BANG DUNG DICH KALI
PEMANGANAT

Héa chat

Ancol etylic, dung dich KMnOQO, 0.1N, dung dich H,SO, 2N, dung dich
acid fucsinsunfurd (thudc thtt Sip).

Cich ti€n hanh

Cho Iml ancol etylic, 1ml dung dich KMnO,4 0.1N va dung dich H,SO,
2N vao 6ng nghiém. Pun néng nhe dng nghiém trén ngon Iita dén con (dun
riat nhe d€ tranh rugu, dic biét san ph§m sinh ra d& bay hoi) va quan sdt su
thay d6i mau clia dung dich. Néu dung dich vin con mau tim hong thi thém
vao d6 vai tinh thé natri sunfit hodc natri hidrosunfit.

Sau khi hdn hop phdn tng ¢4 mit mau hoan toan, nhd vao dé 5 + 6 giot
dung dich acid fucsinsunfurd. Quan siat mau cda hdn hgp.

VL. PHAN UNG CUA ANCOL VOI THUOC THU LUCA

Héa chat

Ancol n-propylic, ancol isopropylic, ancol tert-butylic, thudc thttr Luca
(ZnCl, trong HCl dic)".

Cach tién hanh

Cho vao 3 6ng nghiém khd, mdi 6ng 0.5ml mot trong cdc ancol sau:
ancol n-propylic, ancol isopropylic, ancol tert-butylic. Cho ti€p vio mdi dng
1.5ml thudc tht Luca. Lic déu hdn hgp, sau d6 d€ yén trén gid 6ng nghiém
khodng 2 + 3 phit. Quan s4t hién tugng (phan 16p, duc...) x4y ra trong 3 6ng
nghiém.

“Hoa tan 110g ZnCl, khan trong 100ml HCI ddic.
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VII. PHAN UNG ESTE HOA

a) Vi acid salixylic

Héa chat

Metanol, acid salixylic (hodc natri salixylat), acid sunfuric ddm déc.

Cach tié€n hanh

Cho vao 6ng nghiém kho 1ml CH;0H, 0.5g acid salixylic (hodc natri
salixylat) va vai giot acid sunfuric dm dic. Pun so6i d€n khodng 1 phit. P&
ngudi. P tir tir vai ml nu6c lanh. Nhan xét mui dic trung clia sin pham.

b) Véi acid axetic
Héa chat

Ancol 1soamylic, natri axetat hodc acid axetic, acid sunfuric dim dic.

Cach tién hanh

Pun s61 nhe Iml ancol isoamylic v6i 0.5g natri axetat (hodc Iml acid
axetic) va vai giot acid sunfuric dim dic trong khodng 1 phit. P& ngudi,
thém vai ml nuéc lanh. Nhan xét mili dic trung clia sdn phim.

VIII. PHAN UNG IODOFOM

Héa chat
Ancol etylic, dung dich NaOH 5%, dung dich iod-kali iodua 10% (KI5).

Cich tién hanh

Cho 0.5ml C,HsOH vao 6ng nghiém. Thém vao d6 Sml dung dich NaOH
5% rdi nhd thém vao tirng giot dung dich iod-kali iodua 10%. Lic manh cho
t6i khi dung dich trong 6ng nghiém sim mau. N&éu cin c6 thé nhing dng
nghiém vao nudc noéng. Quan st hién tugng, mau sic. Nhan xét mui cua
san pham.

Phén tng xay ra nhu sau:
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l, o+ NaOH ——>  Nal + HOI
HOl + NaOH —>  NaOl + HO,
CHCHOH + NaOl ——» Nal + CH ,GH O©H
I
OH
0
, =
CH;-CH -OH CHLC + HD
OH ~H
=° 20
CH,C + 3HOI ——> cl—Cc~ + 3HQ
~ H 3 ~
H
_0
Cl,—C * NaOH  —— chi, + HCOONa
~
H

IX. PHAN UNG CUA ETYLENGLICOL VA GLIXERIN VOI
PONG(IT) HIDROXIT

Héa chat

Etylenglicol, glyxerin, ancol etylic, dung dich CuSO,; 2%, dung dich
NaOH 10%, dung dich HCI1 10%.

Cich ti€n hanh

Chuin bi 3 6ng nghiém, cho vio mdi dng 3 + 4 giot dung dich CuSO,
2% va 2 + 3ml dung dich NaOH 10%. Lic nhe. Ti€p tuc nhd vao dng thit
nhit 2 + 3 giot etylenglicol, 6ng thi hai 2 + 3 giot glyxerin, 6ng thi ba 2 +
3 giot ancol etylic. Lic nhe cd ba 6ng nghiém va quan sit cdc hién tugng
(mau sic dung dich, k€t tha) x4y ra. Sau d6 thém vao ba 6ng nghiém tirng
giot dung dich HCI 10% va ti€p tuc quan sdt cac hién tugng (mau sic dung
dich...) xdy ra.

X. PHAN UNG PEHIDRAT HOA GLIXERIN
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Hoéa chat

Glixerin, kali hodc natri hidrosunfat khan, dung dich acid fucsinsunfurd.

Céch ti€n hanh

Cho khodng 1g kali hidrosunfat khan vao 6ng nghiém kho va nhd thém
vao d6 5 + 6 giot glyxerin. Pun néng manh 6ng nghiém va dit mot manh
nhd gidy loc ¢6 tim dung dich acid fucsinsunfurd 1én miéng dng nghiém.
Nhin xét miii dic trung clia sadn phAm va quan sit sy xuit hién mau cla
mdnh gidy loc.

XI. PIEU CHE PIETYL ETE (ETE ETYLIC)

Héa chat
Ancol etylic, H,SO, dic.

Cich ti€n hanh

Cho 1ml ancol etylic vao 6ng nghiém kho, cho tiép tir tir tirng giot
H,SO, dic (1ml) va lic déu. Pun cin thin hdn hop d&n sdi nhe. Pua dng
nghiém ra xa ngudn nhiét va nhd tir tir 5 + 10 giot ancol etylic theo thanh
dng nghiém vao hdn hgp dang néng. Nhan xét mii dic trung cia dietyl ete
bay ra. Sau d6, diy 6ng nghiém biing niit c6 dng din khi thing dudc vudt
nhd & dau phia trén. Ti€p tuc dun néng cin thin hdn hgp va ding que diém
chdy dé dot ete thoat ra tir dng din khi. Nhan xét mau ngon 1a ete.

XII. PHAN UNG CUA PHENOL VGI NATRI HIDROXIT VA
MUOI NATRI CACBONAT
Héa chat

Dung dich bao hoa phenol trong nudc, dung dich NaOH 2N, dung dich
NaCOj; 2N, dung dich NaHCOj; 2N, dung dich HCI 2N.

Cich tién hanh

a) Cho 1ml dung dich phenol vio 6ng nghiém va cho thém tir tir tirng
giot NaOH 2N cho dén khi dung dich trong sudt.

Chia hdn hgp thanh hai phdn d€ 1am cdc thi nghiém sau:

-Cho tir tir tirng giot dung dich HCI vao phan thit nhit, lic nhe va quan
sat hién tugng xay ra.
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-Dan ludng khi CO, du vao phan thit hai. Quan st hién tuong x3y ra.

b) Cho vao dng nghiém, mdi dng 1ml dung dich phenol bao hoa. Trong
khi lic nhe thém vao dng thd nhit 1ml dung dich NaCO; 2N va vao dng thi
hai 1ml dung dich NaHCO; 2N. Theo doi hién tugng xdy ra & ca hai Ong
nghiém.

XIIL PHAN UNG CUA CAC PHENOL VGI SAT (III) CLORUA

Héa chat

Dung dich phenol 5%, dung dich m-crezol 5%,dung dich p-crezol 5%,
dung dich FeCl; 5%, ancol etylic, dung dich HCI 2N.

Cach tién hanh

Cho vao ba 6ng nghiém, mdi 6ng 1ml dung dich cdia mot trong cdc chat
sau: phenol, m-crezol, p-crezol. Cho ti€p vao mdi dng mot giot dung dich
FeCl; 5% va lic nhe. Nhan xét sy d6i mau cla cdc dung dich.

M&di dung dich dugc chia thanh hai phan. Nhd tir tir tirng giot ancol etylic
vao phan thit nhat va dung dich HCI vao phan tht hai cho d&€n khi dung dich
mAit mau.

XIV. PHAN UNG BROM HOA PHENOL

Hoa chat
Dung dich phenol 5%, dung dich bao hoa brom trong nudc.
Cich ti€n hanh

Cho 0.5ml dung dich phenol vao 6ng nghiém va nhd ti€p tirng giot dung
dich nu6c brom, dong thdi lic nhe dng nghiém cho dé&€n khi két tda xuit
hién. Ti€p tuc nhd that du nudc brom vao dung dich. Nhian xét sy bi€n doi
mau sic cla két tla.

XV. PIEU CHE. PHENOLPHTALEIN

Héa chat
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Phenol, anhidrit phtalic, acid sunfuric dic (d=1.84g/ml), dung dich
NaOH 2N, dung dich HCI1 2N.

Cich tién hanh

Cho 0.05 + 0.1g anhidrit phtalic (nghién nhé), 0.1 + 0.2g phenol va 3 + 4
giot H,SO, vao 6ng nghiém kho. Pun néng hdn hgp dén néng chdy (hdn
hdp nhuém mau dé t&i) trén ngon Itra dén con trong vong 2 =+ 3 phit. Lam
ngudi hdn hgp, rét vio d6 5 + 6 ml nu6c. Pun néng nhe 6ng nghiém dé san
phdm mau tan. LAy mot giot dung dich nhd 1én t5 gidy loc. Sau khi dung
dich da thAm hét vao gidy, dem nhd thém vao giita vé€t thim 1 giot dung
dich kiém. Nhian xét mau clia v&t thim trén gidy loc.

Nhé 1én vét thAim c6 mau mdt giot dung dich HCL. Nhd ti€p vao d6
lgiot dung dich kiém. Theo ddi sy bi€n d6i mau trén gidy thim.

XVI. PHAN UNG CUA PHENOL VGI ACID NITORIC

Héa chat
NaNO, (tinh thé), phenol, H,SO, (dic), dung dich NaOH IN.

Cach tién hanh

B3 mdt it tinh thé NaNO, vao 6ng nghiém sach va khd. Thém vao d6
mot vai tinh thé phenol va dun néng nhe trong khodng 30 gidy. P& nguoi.
Thém 1ml H,SO, dic vao. Lic déu. Mau xanh tim s& xuit hién. Sau 1 - 2
phiit pha lodng tir tr hdn hgp bang nudc lanh, dung dich s& xut hién mau
hong d8. Sau d6 ki€m héa bing dung dich NaOH IN sé& thdy xuat hién mau
xanh luc.

XVIL PHAN UNG CUA PHENOL VOI BENZOYL CLORUA

Hoéa chat
Phenol, dung dich NaOH 10%, benzoyl clorua, ancol metylic.
Céch ti€n hanh

Hoa tan 1g phenol v6i 15ml dung dich NaOH 10% dung trong Ong
nghiém. Thém vao d6 2ml benzoyl clorua. Py chit niit va 1ic déu khodng
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10 phit. Loc 14y chat ridn, ria sach va két tinh lai trong ancol metylic. Thit
di€ém chay.

Este cua benzoyl clorua véi phenol thudng (C¢HsOH) c6 tOIlC =69°C.

XVIIL PHO HONG NGOAI CUA ANCOL TERT-BUTYLIC

Hoéa chat
Ancol tert-butylic (khan va dugc chung cit lai), CCl,.
Dung cu

M4y phé hdng ngoai tu ki.

Cach tién hanh

1- Nhé vai giot ancol tert-butylic vao cuvet (gom hai “tdm” NaCl), cho chat
186ng loang déu giita hai “tAm”. Pic cuvet vio mdy va ghi phd trong viing
tir 4000 - 400 cm™. Quan st nhitng vin hip thu dic trung cho dao dong
héa tri cia c4c lién két O-H, C-O, C-H.

2- Pha ba dung dich ancol tert-butylic20%, 10% va 5% trong dung moi CCl,.
Ti&n hanh ghi phd trong viing tir 4000 - 2400cm™. Quan st va gidi thich sy
xuét hién cdc van hdp thu trong viing tir 4000 - 2800cm™ va sy thay ddi
cudng d6 cta ching.
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Chuong VII. ANDEHIT - XETON

I. PIEU CHE AXETANDEHIT TU AXETILEN

Héa chat

Canxi cacbua (d4t dén), thily ngan oxit, acid
sunfuric dac, dung dich acid fucsinsunfurd

Cach tién hanh

Cho vao binh ciu 1 (hinh 7) vai vién canxi
cacbua. Cho vao 0ng nghiém (2) khodng 0.1g
HgO, 2ml nuéc va 1ml H,SO, dic. Lic nhe hdn
hgp dé hoa tan hét HgO.R6t vao 6ng nghiém (3)
khoadng 1 - 2ml nuGc lanh va vai vién nudc da
nho.

Hinh 7

Sau khi d3 chudn bi xong mdi 1ip dung cu
nhu hinh vé&. Hé thdng 6ng din khi Phdi that
kin. Pdt 6ng nghiém (2) trong c6c nuéc néng .
(nhiét d6 khodng 80 - 90°C va duy tri nhiét &6 2~ Ong nghiém chiia HgO va
ndy trong sudt thdi gian thi nghiém). Dit 6ng ~ H2S04
nghiém (3) trong cdc nudc da.Tir phéu nhd giot  3-  Ong  nghiem hing  chita
(6) nhd tirng giot nudc lanh xuéng binh ciu véi axetandehit
toc d vira phdi d€ c6 thé d€m dugc tiing giot 4- C8c nude néng

1- Binh cdu cé nhdanh chita CaCl,

khi axetilen di sang dng nghiém (2). Dan khi 5. C4¢ chita nude dd
axetilen qua 6ng nghiém (2) trong thdi gian 10
phiit. Nhan xét hién tugng xdy ra § 6ng nghiém
(2). Axetandehit (toséi = 20.80C) dudc dong khi axetilen du chuyén sang &ng
nghiém (3) va tan vao nudc lanh.Nhé vao 6ng nghiém (3) vai giot dung dich
fucsinsunfurd. Theo ddi mau clia dung dung dich trong 6ng nghiém (3).

6- Phéu nhé giot c6 nudc lanh.

IL. PIEU CHE AXETON TU CANXI AXETAT

Héa chat
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Canxi axetat khan (nghién nhé thanh bot)*, dung dich NaOH 10%, dung
dich HCI 10%, iod tinh thé.

Cach tién hanh

Cho canxi axetat khan vio dng nghiém khd (lugng canxi axetat chi€m
khodng 1/4 chiéu cao 6ng nghiém). Piy 6ng nghiém bing nit c6 dng din
khi cong. Pau cudi clia 6ng din khi nhiing vao 6ng nghiém hitng chita sin 1
- 1.5ml H,0O (xem hinh 1, Chudng I). Pun néng nhe toan bd 6ng nghiém, sau
dé tap trung dun néng phan chifa canxi axetat trong khodng 5 - 7 phiit. Nhian
xét sy ting thé tich clia dung dich trong dng nghiém hing.

Cho vai tinh thé iot vdo dung dich trong 6ng nghiém hitng 1ic déu va
cho thém tirng giot dung dich NaOH 10% cho d€n khi mat mau iot. Theo doi
hién tudng két tiia trong dung dich.

Sau khi 1am lanh 6ng nghiém chita hdn hgp phdn &ng ban dau, nhd vao
d6 1 - 2ml dung dich HCI 10%. Theo doi hién tugng sdi bot khi.

IT1I. PHAN UNG MAU CUA ANPEHIT VGI ACID
FUCSINSUNFURO

Héa chat

Dung dich fomandehit 40%, dung dich axetandehit 20%, dung dich acid
fucsinsunfurd, dung dich HCl dac.

Cach tién hanh

¢ Dung dich acid fucsinsunfuro dvoc diéu ché bang cdch hoa tan 0.2g

fucsin (rosanilin) trong 200ml nudc cdt va cho thém vai ml dung dich

nudc bao hoa khi SO, (hodc 2g NaHSO; va 2ml dung dich HCI ddc).

Néu sau 15 - 20 phiit ma dung dich khéng mdt mau thi cho thém mot it

than hoat tinh, ldc cho dén khi mdt mau, sau dé loc bé than hoat
tinh. Thudc thi dugc giit trong binh kin, trdnh dnh sdng. Lugng du
trong SO, cang it, thudc thit cang nhay.

Cho vao hai 6ng nghiém, mdi dng 2 giot dung dich acid fucsinsunfuro.
Nhd vao 6ng nghiém thit nhit 5 giot dung dich fomandehit 40% va vao dng

* Pun néng canxi axetat tinh thé ngdm nuéc Ca(CH3COO),. 2H,0 trong chén sit & 120 - 130°.
D& ngudi, nghién nhé thanh bot va bdo qudn trong binh lam kho.
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nghiém thit hai 5 giot dung dich axetandehit 20%. Nhan xét hién tugng xuit
hién mau trong c4 hai dng nghiém.

Sau d6, nhd vao tirng dng nghiém 5 giot dung dich HCI diic. Quan sat sy
thay d6i mau trong ca hai 6ng nghiém.

IV. PHAN UNG OXI HOA ANPEHIT BANG HGP CHAT PHUC
CUA BAC (THUOC THU TOLEN)

Héa chat

Dung dich fomandehit 5% (hodc dung dich axetandehit), dung dich
AgNO; 1%, dung dich NaOH 10%, dung dich NH; 5%.

¢ Cdc éng nghiém dung trong thi nghiém nay phdi rita thdt sach bdng
cdch nhé vao mdy giot dung dich kiém dun ndéng nhe, trdng déu, sau
dé do di va trdng dng nghiém bdng nudc cdt.

Cach tién hanh

Cho vao dng nghiém (da rira sach) Iml AgNO; 1%, lic dng nghiém va
nho thém tir tr ting giot dung dich NH; 5% cho dé€n khi vira hoa tan két tda
bac oxit (thudc thit Tolen s& ké m nhay néu cho du dung dich NH3).

Nhd vai giot dung dich fomandehit vao dung dich thudc thit Tolen. Pun
néng hdn hgp trén ndi nuée néng 60 - 70°C. Quan sit 16p bac kim loai bam
trén thanh 6ng nghiém (doi khi bac kim loai tdch ra & dang két tda vo dinh
hinh mau den). Ti€n hanh thi nghiém tuong tu véi axetandehit.

V. PHAN UNG OXI HOA ANPEHIT BANG PONG (II)
HIDROXIT

Hoa chat
Dung dich fomandehit 5%, dung dich NaOH 10%, dung dich CuSO, 2%.
Cich tién hanh

Cho 1ml dung dich fomandehit 5% va 1ml dung dich NaOH 10% vao
dng nghiém. Lic hdn hdp va nhd tir tir tirng giot CuSO, 2% cho dén khi xuit
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hién huyén phii. Pun néng phan trén ctia hdn hdp trén ngon Iira dén cdn cho
dén s6i, con phan dudi cia hdn hgp d€ so sanh. Quan sit hién tugng bién
ddi tir mau xanh nhat (cda huyén phi1) sang mau vang (ctia két tia) rdi mau
dd (cta két tia).

VL. PHAN UNG OXI HOA ANPEHIT BANG THUOC THU
FELINH

Hoa chat
Dung dich fomandehit 5%, dung dich thu6c thi Felinh.

¢ Thudc thit Felinh la hén hop ciia dung dich Felinh A va Felinh B.
Felinh A: hoa tan 34.6g CuSO,.5H,0 trong 500ml nudc.

Felinh B: hoa tan 173g muéi Natri kali tactrat, 70g NaOH trong 500ml
nudc.

Khi can lam thi nghiém, nguoi ta tron hai thé tich bing nhau ciia dung
dich Felinh A va Felinh B sé dugc dung dich xanh thdm, goi la thudc
thit Felinh.

Cich ti€n hanh

Cho 1ml dung dich thudc thit Felinh va 1 - 2 giot dung dich fomandehit
vao ong nghiém. Pun néng nhe hdn hdp trén ngon Ita deén cdn. Quan sit
hién tugng x4y ra trong hdn hdp.

VII. PHAN UNG CUA AXETON VA ANPEHIT BENZOIC VOI
NATRI HIDROSUNFIT

Héa chat

Axeton, andehit benzoic, dung dich bdo hoa NaHSO;, dung dich HCI
10%, dung dich Na,CO; 10%.

Cach tién hanh
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a) R6t 3ml dung dich bdo hdoa NaHSO; vao 6ng nghiém. Lic manh va
cho ti€p Iml axeton vao dung dich chita NaHSOs. Hon hgp tda nhiét. Dit
ong nghiém trong cdc nuéc da va quan sdt sy xuit hién k&t tda tinh thé
trong 6ng nghiém. N&u hién tugng két tha xdy ra chim thi c¢6 thé khdi mao
két tha bing cdch dung diia thiy tinh co nhe vao thanh 6ng nghiém. (chd c6
dung dich). Loc 14y két tia tinh thé. Chia thanh hai phan va cho vao hai dng
nghiém. R6t vao phin thit nhat 1ml dung dich HCI 10%, va phan thit hai 1ml
dung dich Na,CO; 10%. Pun néng nhe c4 hai 6ng nghiém va nhan xét mui
bay 1én (c4n than khi ngti mui !).

b) R6t 0.5ml andehit benzoic, 2ml dung dich bdo hoa NaHSO; vao 6ng
nghiém va 14c manh. Mui dic trung clia andehit benzoic din din bi€n mat
va san pham tao ra & dang tinh thé. Ti€p tuc lic hdn hop dén khi lugng két
tia khong ting 1én. R6t 6 - 8 ml nuGc vao hdn hgp va dit dng nghiém vao
ndi nudc néng. Quan sat hién tugng xay ra (luong két tha, mii).

VIIL. PHAN UNG TAO 2,4-DINITROPHENYLHIDRAZON CUA
BENZANDEHIT VA AXETON

Héa chat

Benzandehit, axeton, dung dich 2,4-dinitrophenylhidrazin hidroclorua.

¢ Dung dich 2,4-dinitrophenylhidrazin hidroclorua dwoc diéu ché
nhu sau: hoa tan 2g 2,4-dinitrophenylhidrazin trong 500ml dung dich HCI
4N bdng cdch dun néng trén ndi nudc séi, sau dé rot thém nudc dé dvoc 1 lit
dung dich. D€ ngudi, loc 1dy dung dich.

Cach tién hanh

Cho vao 6ng nghiém 1 - 2ml dung dich 2,4-dinitrophenylhidrazin va 1 -
2 giot benzandehit. Lic nhe hdn hdp. Theo doi hién tuong xay ra (két tda,
mau). Loc va rifa két tia bing nudc, siy kho sin phaim dé dung cho thi
nghiém 7.14.

Ti€n hanh thi nghiém tuong ty ddi véi axeton.
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IX. PHAN UNG TAO RA SEMICACBAZON CUA AXETON

Hoéa chat

Axeton, semicacbazit hidroclorua, kali axetat.

Cach tié€n hanh

Hoa tan 0.5g semicacbazit hidroclorua trong 2ml nuéc sau dé cho ti€p
0.5ml axeton va 0.4g kali axetat. DAy 6ng nghiém bing niit va 1ic manh
hdn hgp trong 2 - 3 phit. Pit 6ng nghiém vao céc nuéc lanh va quan sat sy
xuat hién két ta.

X. PHAN UNG CUA BENZANDPEHIT V61 SEMICACBAZIT
HIDROCLORUA

Héa chat
Benzandehit, semicacbazit hidroclorua, natri axetat, etanol.
Cach tié€n hanh

Cho 5 giot benzandehit vao dng nghiém, thém vao dé 1ml etanol, 1ml
dung dich natri axetat va 0.5g semicacbazit hidroclorua. Pun cdch thiy &
70°C trong khoéng 15 phiit. Lai dwa thém vao &ng nghiém 2ml nuée rdi dé
yén trong nuéc Am khodng 10 phiit nita. Sau d6 1am lanh 6ng nghiém va
quan sit k&t tda. Sau khi két tiia hét. Loc 14y tinh thé, két tinh lai trong hdn
hdp ancol-nuéc. Thit di€m chdy.

XI. PHAN UNG CUA XETON VOI NATRI NITROPRUXIT

Héa chat

Axeton, metyl etyl xeton, axetophenol, natri nitropruxit, dung dich
NaOH IN.

Cach tié€n hanh
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P& vao 3 6ng nghiém mdi 6ng 1ml nudc, sau dé thém vio dng nghiém
thit nhat 2 - 3 giot axeton, dng nghiém thit hai 2 - 3 giot metyl etyl xeton,
dng nghiém thit ba 2 - 3 giot axetophenol. Ti€p theo thém vao mdi dng
nghiém Iml dung dich natri nitropruxit (Natri penta Xxiano nitroferoat
Na,[Fe(CN)sNO]) 5% trong nudc, cudi ciing thém vao mdi dng nghiém mot
vai giot dung dich NaOH IN. Liic d6 s& thdy cdc mau xudt hién, quan sdt
hién tuong chuyén mau ctia cdc hdn hop.

XII. PHAN UNG CUA BENZANDEHIT HOAC AXETON VGI
PHENYL HIDRAZIN

Hoéa chat
Acid axetic, phenyl hidrazin, benzandehit, axeton.
Céch tién hanh

D& vao 6ng nghiém 5ml nudc, 0.5ml acid axetic, 0.5ml phenyl hidrazin
va 3 giot benzandehit hoic axeton. Lic déu hdn hop. Sau 1 - 2 phiit s& c6
k&t tha. Quan sit dang k&t tha. N&u can lam lanh k&t tha. Quan sAt.

XIII. PHAN UNG NGUNG TU ANPOL VA CROTON CUA
ANPEHIT AXETIC

Hoa chat
Andehit axetic, dung dich NaOH 10%.
Cich ti€n hanh

R6t 3ml dung dich NaOH 10% vao &ng nghiém. Cho thém 5 - 6 giot
andehit axetic va dun néng nhe hdn hop. Liic diu phin trng tao ra andol (c6
muii d& chiu), sau d6, andol chuyén thanh andehit crotonic (c6 mui khé chiu,
can than khi ngi mui). Khi ti€p tuc dun néng lau hon, chit 1dng chuyén
thanh nhya mau nau.

XIV. PHAN UNG CUA ANPEHIT BENZOIC VGI DUNG DICH
KIEM (PHAN UNG KANIZARO - TISENCO)
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Héa chat

Andehit benzoic, dung dich KOH 10% (trong ancol etylic, vira m&i pha),
kali bicromat (bdt), acid sunfuric dic.

Cich ti€n hanh

R6t 5ml dung dich KOH 10% (trong ancol etylic) vao Iml andehit
benzoic trong 6ng nghiém va lic déu. Hon hop phat nhiét va xuat hién khdi
dong dic cdc tinh thé sdn phadm (tinh thé kali benzoat). Loc 14y phin két tiia
tinh thé, rdi chuyén vao dng nghiém. Cho thém viao d6 4 - Sml nuéc, lic cho
tan k&t tda, roi rét thém 1ml HCl lodng. Theo d&i su xuat hién k&t tda.

Chuyén phan dung dich loc (sau khi da loc 14y phan kali benzoat trén
phéu) vio 6ng nghiém va dun trong ndi nudc sdi d€ lam bay hdi phin 16n
ancol etylic. Cho 1 - 2ml nudc, mot it bot kali bicromat va 1ml acid sunfuric
dic vao phan con lai trong 6ng nghiém. Pun hdn hdp dén sbi trén ngon Iita
den con. Nhan xét mui ctia hdn hgp.

XV. PHAN UNG TRIME HOA ANPEHIT AXETIC

Héa chat

Andehit axetic (méi chung cit), acid sunfuric dic, dung dich acid
fucsinsunfurd.

Cach ti€n hanh

Cho 1ml andehit axetic va 1ml acid sunfuric dic vao 6ng nghiém rdi lic
nhe hdn hgp. Phdn ¢ng phdt nhiét. Sau 2 - 3 phiit rita parandehit bing nudc:
cho 1ml nuéc vio hdn hdp va lic nhe, @€ yén hdn hop, diing pipette hit 1dy
16p parandehit & trén. Rita vai 1an nhu trén, sau d6 cho 1ml dung dich acid
fucsinsunfurd vao parandehit. Nhan xét mau cta hon hgp.

XVI. PHAN UNG PEPOLIME HOA PARAFOMANPEHIT

Hoéa chat
Parafomandehit, dung dich H,SO,4 10%, dung dich acid fucsinsunfurg.

Cach tién hanh
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Cho k/hoéng 1g parafomandehit va 1ml dung dich H,SO4 10% vao 6ng
nghiém. Ong nghiém chita hdn hgp phan ng dugc diy bing nit c6 dng din
khi cong. Pau cudi clia 6ng dan khi dugc dan vao 6ng nghi¢m hing c6 chita
Iml nu6c va Iml dung dich acid fucsinsunfurd. Ong nghiém hing dugc dit
trong coc nuGc dd (xem hinh 4 chuong V). Pun néng hén hgp phdn ng trén
ngon lfa dén cdn. Quan sit sy bi€n d6i mau clia dung dich trong &ng
nghi€m hitng.

XVIL PHEP THU IODOFOM (PHAN UNG RIENG CHO CAC
METYL XETON)

Hoéa chat
Axeton, dung dich I, dam déc trong KI, dung dich NaOH 10%.

Cach tién hanh

LAy vao 6ng nghiém 1ml nudc va 1 - 2 giot axeton. Thém 2 giot dung
dich ddm dic cla I, trong KI va thém ti€p tirng giot dung dich NaOH 10%.
Quan sit hién tugng m4t mau va xudt hién k€t tha, mau cia két ta.

XVIIL. PHAN UNG TAO HEXA METYLEN TETRAMIN (RIENG
CHO FOMANDEHIT)

Héa chat
Fomandehit, dung dich NH,OH dam déc, etanol.

Cich ti€n hanh

D& vao mit kinh ddng hd 1ml dung dich fomalin 40% va 8ml dung dich
NH,OH dim dic. C6 can cach thly trong ta hit hay ngoai sin réng. Quan
sat san pham khi ¢d can. LAy chat rin két tinh lai trong ancol etylic. Thi
di€m chdy cda tinh thé.
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XIX. PHAN TACH HON HQP 2,4-DINITROPHENYL )
HIPRAZON CUA BENZANPEHIT VA AXETON BANG SAC Ki
LGP MONG

Hoéa chat

2,4 -dinitrophenyl hidrazon ctia benzandehit va axeton (tif thi nghiém
7.8), benzen, hdn hgp xiclohexan, clorofom va nitrobenzen theo ti1&: 12 : 3 :
1 vé thé tich, ALO; (loai c6 hoat tinh II - III).

Dung cu

Ban thily tinh nham (9 x12cm) dudc trang bdi 16p AlLO;™ binh sic ki.

Cich ti€n hanh
Pha 3 dung dich bdo hoa cdc chat sau trong benzen: dung dich thif nhi't
chita 2,4 -dinitrophenyl hidrazon ctia benzandehit, dung dich th& hai chia

2,4 —dinitrophenyl hidrazon clia axeton dung dich thi ba chita hdn hgp cia
hai chat trén theo ti 1&: 1 : 1 vé€ khdi lugng.

Diing ba 6ng mao quin d€ 14y ba dung dich trén va chAm vao vach xuat
phdt trén nhom oxit. P& kho. Pit ban sic ki vao binh sic ki chita hdn hop
dung modi xiclohexan, clorofom va nitrobenzen (theo ti 1& 12 : 3 : 1 vé thé
tich). Bdn sic ki dugc dit nghiéng sao cho hdn hgp dung moi ti€p xiic dugc
véi ban sic ki nhung & du6i vach xuat phat. Pay kin binh sic ki biing nip
thdy tinh. Khi dung moi da thAm Ién cdch canh phia trén clia clia bdn sic ki
khodng 1cm thi 14y ra khéi binh va ddnh ddu 14y vi tri d6. Sau khi lam bay
hé&t dung moi dem dit bdn sic ki vao binh chita hoi iot. Theo ddi qud trinh
xuat hién cdc vét dic trung cho tirng 2,4 -dinitrophenyl hidrazon va tinh cdc
gid tri Ry cia ching.

XX. PHO ELECTRON VA PHO HONG NGOAI CUA
ETYLMETYLXETON

Héa chat

*Xem thém” thuc hanh héa hoc hitu co”. Tap I - trang 51 - 55. NXBGD 1992.
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Etylmetylxeton (d3 dudc 1am khan va chung cit lai), etanol 95" (da
dudc tinh ché).

Dung cu

M4y quang phé electron va quang phd hdng ngoai tu ki.

Cach tién hanh

1. Phé electron: diing binh dinh mic d€ hoa tan 106 mg etylmetylxeton
trong 100ml etanol 95°. Cho dung dich vao cuvet thit nhit. Cuvet thi hai
chia etanol 95°. Pit hai cuvet vio mdy va ghi phd trong ving tir 200 - 400
nm. Gidi thich sy xut hién van @ng véi budc séng hap thu cuc dai. Tinh gid
tri € va bi€u dién phd d6 theo sy phu thudc loge = f(}).

2. Pho hong ngoai: phd hdng ngoai cla etylmetylxeton dudc ghi & dang
mang méng (xem thi nghiém 6.18) trong viing tir 4000 - 600 cm™. Hiy tim
nhitng van hap thu dic trung cho dao dong clia cdc lién két C=0, C- H...
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Chuong VIII. ACID CACBOXYLIC VA DAN XUAT
I. TINH CHAT ACID CUA ACID CACBOXYLIC

Hoéa chat
Dung dich CH;COOH 10%, acid axetic két tinh' *, dung dich Na,CO,

10%, Mg (bdt), dung dich metyl dacam, dung dich quy xanh, dung dich
phenolphtalein 1% (trong ancol etylic).

Cich ti€n hanh

a) Nhd vao ba 6ng nghiém, mdi 6ng 1 - 2 giot dung dich CH;COOH
10%. Thém vao 6ng thi nhat 1 giot metyl dacam, 6ng thit hai 1 giot dung
dich quy xanh, 6ng thit ba 1 giot phenolphtalein. Theo d&i sy bi€n d6i mau
trong ca ba dng nghiém.

b) R6t 1 - 2ml acid axetic két tinh vao 6ng nghiém, cho thém mot it Mg
bot (biing hat ddu xanh). PAy 6ng nghiém biing nit c6 dng din khi thiang,
diu phia trén dugc vudt nhé (xem hinh 5). Pua dau que diém dang chdy vao
dau vudt nhd clia dng din khi. Quan sat hién tugng bung chdy clia ngon Itra.

¢) Cho khodng 0.1 - 0.2g CuO vao 6ng nghiém. Rét tiép vao d6 1 - 2ml
acid axetic va dun nhe hdn hdp trén ngon Ifa dén con. Quan sdt mau cia
dung dich.

d) R6t 1 - 2ml acid axetic k€t tinh vdo dng nghiém da chdasin 1 - 2ml
dung dich Na,CO; 10%. Pua que diém dang chdy vao miéng dng nghiém.
Quan sat hién tuong x3y ra trong dung dich va ngon Itra § dau que diém.

IT. PHAN UNG PECACBOXYL HOA VGI VOI TOI XUT

Héa chat

Acid axetic, benzoic, salixylic, voi to1 xut.

Cach tién hanh

* Acid axetic nguyén chdt két tinh & nhiét dé 16.75°C.
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Tron déu 1g acid kh3o sit v6i 1g voi tdi xiit tdn nhd, cho tit cd vao dng
nghiém, dun néng nhe rd6i manh din. Hitng cdc chat sinh ra vao 6ng nghiém
A néu la chat khi va 6ng nghiém B né€u 1a chit 16ng.

- V6i acid axetic s& cho khi thodt ra va c6 thé d6t chdy khi duge. (Khi gi
M.

- V6i acid benzoic thi s& cho ra chit 16ng c¢6 mui dic biét va khi dot
chdy cho nhié¢u khéi den. (Chat 18ng 1a chat gi?).

- V6i acid salixylic s& cho chit 1dng ¢c6 mui rd rét va cho phdn trng mau
véi sit (IM) clorua (FeCls). (Chat 1dng 1a gi?).

IT1I. PHAN UNG VGI AMIN THOM

C4c acid hitu co phdn tng v6i cdc amin thom cho c4c anilit k&t tinh ¢c6
di€m néng chdy x4c dinh nén c6 thé ding phan ng nay d€ nhan biét acid.

Hoéa chat
Acid axetic, propionic, anilin hodc p-toludin, dung dich HCI1 5%.
Cich ti€n hanh

Cho 5 giot acid axetic hoic propionic vao 6ng nghiém rdi thém vao d6
Iml anilin (hay 1.5g p-toludin). Pun néng & 190 - 200° (t5t nha't 1a dun céch
dau) trong khodng 30 phiit rdi d€ ngudi. Thém vao 7ml HCI 5% va dun néng
khodng 2 - 5 phiit nita. D€ ngudi hin. Loc 14y tinh thé anilit va k&t tinh lai
trong ancol. Thit di€m néng chiy.

Luu y: D6i v6i cic acid c¢6 trong lugng phan tif cao thi phdi chuyén
thanh clorua acid bing tdc dung cda tionyl clorua rdi méi cho tic dung véi
amin thom dudgc.

Cach tién hanh

Cho vao dng nghiém 10 giot acid cacboxylic (hodc 0.5g acid rin hay
mudi clia né) va 8 giot tionyl clorua. Lip mot thlly tinh dai dung 1Am sinh
han hoi luu. Pun nhe trong khoang 30 phiit. P& ngudi va thém tir tir vio d6
1ml anilin. Pun céch thily sdi khodng 2 phiit nita. P& ngudi. Loc chat rin thu
dudc, 1an lugt rira bing 1ml nudc, 2ml HCI 5%, 2ml NaOH 5% va cudi cling
bing 1ml nudc lanh.
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K&t tinh lai anilit trong nudc hodc ancol etylic ty tirng trudng hgp. Thir
di€ém chay.

IV. PHAN UNG MAU VOI FeCl,

Mudi trung tinh ctia céc acid cacboxylic thudng gip (trir acid oxalic) cho
mau dic trung véi dung dich sit (III) clorua (FeCl3).

Héa chat

Acid fomic, acid axetic, acid benzoic, acid sucxinic, acid salixylic, acid
tactric, acid citric, dung dich FeCl; trung tinh, dung dich NH,OH dic.

Cach tién hanh

Cho 0.5g acid khdo sdt vao dng nghiém va kiém héa bing mot lugng du
amoniac (t6i khi 1am xanh gidy quy d3). Pun sdi nhe hé&t hin mui amoniac
tr do. PE nguodi. Thém vao d6 vai giot dung dich FeCl; trung tinh. Quan sat
mau.

V. PHAN UNG OXI HOA ACID FOMIC

Hoa chat

Acid fomic, dung dich NaOH 10%, dung dich AgNO; 1%, dung dich NH;
5%, dung dich H,SO, 10%, dung dich KMnOQO, 5%, dung dich nuGc vdi trong.

Cich ti€n hanh

a) Oxi héa acid fomic bing thudc thit Tolen

Cho vao 6ng nghiém tht nhat 1 - 2ml AgNO; 1%, cho ti€p khodng 1 - 2
giot dung dich NaOH 10% t&i khi that xud't hién k&t tiia. Nhéd thém tirng giot
dung dich NH; 5% d€ vira hoa tan két tia.

Cho vao 6ng nghiém tht hai 0.5ml acid fomic, nhd thém tirng giot dung
dich NaOH 10% cho t6i khi dat mdi trudng trung tinh (thit bing gidy quy
trung tinh).

R6t hdn hgp trong 6ng nghiém hai vao hdn hgp trong dng nghiém mot.
Pun néng hdn hgp phin ng trong ndi nudc néng 60 - -70°C. Nhan xét hién

twgng xay ra trong 6ng nghiém.

b) Oxi héa acid fomic bang dung dich kali pemanganat
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Cho 0.5ml acid fomic, 0.5ml dung dich H,SO4 10% va Iml dung dich
KMnO, 5% vao &ng nghiém. Pay 6ng nghiém bing nit c6 dng din khi
cong, dau cudi clia 6ng din khi nhiing vao dng nghiém chita sin 2ml dung
dich nuSc vdi trong. Pun néng 6ng nghiém chita hdn hdp phan ¢ng. Quan
st hién tugng x4y ra trong dng nghiém chita hon hgp phin tng va ong
nghi€m chita nuGc voi trong.

VI. PHAN UNG OXI HOA ACID OXALIC

Héa chat

Dung dich acid oxalic bdo hoa, dung dich KMnO,4 5%, dung dich H,SO,
10%, dung dich nuGc voi trong.

Cich ti€n hanh

Cho vao 6ng nghiém 3 - 4ml dung dich KMnO, 5%, 1 - 2ml dung dich
H,SO, 10% va 1ml dung dich acid oxalic bdo hoa. Pdy 6ng nghiém bing
nit ¢6 dng din khi cong. PAu cudi cda 6ng din khi dugc din viao Ong
nghiém khic d3 chita sin 1 - 2ml dung dich nu6c voi trong. Pun néng cin
than hdn hop phan tng. Nhan xét sy bién ddi mau trong 6ng nghiém chita
hdn hdp phdn ¢ng va hién tugng xdy ra & dng nghiém chita nudc voi trong.

VIL TINH CHAT CUA ACID OLEIC

Héa chat

Acid oleic, nu6c brom bao hoa, dung dich KMnO, 2%, dung dich
Na,CO; 10%.

Cich tién hanh
a) Phdn ving cia acid oleic vdi nudc brom
b) Cho vao 6ng nghiém khodng 0.5ml acid oleic va 2ml nuc brom. Lic
manh hdn hgp. Theo ddi sy bi€n ddi mau ctia nudc brom.
¢) Phdn ing cia acid oleic véi KMnO,
Cho khodng 0.5ml acid oleic, Iml dung dich KMnOy4 5% va 1ml dung
dich Na,CO; 10% vao 6ng nghiém. Lic manh hdn hgp. Quan st sy bi€n ddi
mau cua dung dich KMnO,.
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VIIL. TINH CHAT CUA ACID TACTRIC

- Kht dugc dung dich AgNO; trong amoniac.

-Lam tan ddng hidroxit trong moi trudng ki€ém (vai trd ciia né trong dung
dich Felinh).

IX. TINH CHAT CUA ACID SALIXYLIC

- Cho phan tng este hdéa v4i ciac ancol: lam phan dGng este hda vdéi
metanol s& cho metyl salixylat (thudc xoa bép).

-Cho phén ng phtalein vdi anhidrit phtalic: ti€n hanh thi nghiém tuong
tu nhu phdn ng phenolphtalein trong phan tinh chi't ctia phenol.

X. PIEU CHE VA THUY PHAN SAT (III) AXETAT

Hoa chat
Dung dich CH;COONa 10%, dung dich FeCl; 3%.
Cich tién hanh

Nho 2 - 3 giot dung dich CH;COONa 10% vao 6ng nghiém, nhd thém
vai giot dung dich FeCl; 3%. Dung dich nhuém mau dé sim ctia hdp chit
phtc (tan trong dung dich).

Pun soi dung dich. Hgp chdt phitc ctia sit bi thiy phin, tao ra mudi
bazd clia sit § dang k&t tia bdng mau nau dé.

XL PIEU CHE ETYL AXETAT

Héa chat

Ancol etylic, acid acetic két tinh, acid sunfuric dic, dung dich natri
clorua bao hoa.

Cach tién hanh

Cho vao ong nghiém thit nhat (kh6) 2ml ancol etylic, 2ml acid axetic
két tinh va 2 giot acid sunfu ric dic.
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Cho vao 6ng nghiém thit hai ( kho) lugng ancol etylic va acid axetic két
tinh twong tv nhu & 6ng nghiém thit nhat.

Lién tyc lic déu cd hai 6ng nghiém va dong thdi dun néng 8 - 10 phiit
trong ndi nudc néng 65 - 70°C (khong duge dun s6i hdn hdp phan dng !). Sau
d6 1am lanh cd hai 6ng nghiém. R6t vao mdi 6ng 3 - 4ml natri clorua bdo
hoa. Theo doi sy phan 16p chat 16ng va so sdnh lugng chat 16ng § 16p trén
trong ca hai 6ng nghiém.

XIL PIEU CHE. ISOAMYL AXETAT

Héa chat

Ancol isoamylic, acid axetic k&t tinh, acid sunfuric dic.

Cich ti€n hanh

Cho 2ml ancol isoamylic, 2ml acid axetic k&t tinh va 2 giot acid sunfuric
dic vao 6ng nghiém kho. Lic déu, dun néng hdn hgp 8 - 10 phiit trong ndi
nuée soi. Sau khi 1am lanh, rét hdn hdp sdn pham vao 6ng nghiém chia 3 -
4ml nuSc lanh. Theo dbi 16p este ndi & phia trén va nhan xét mui thom dic
trung cda no.

XIII. PHAN UNG THUY PHAN ESTE

Hoéa chat
Etyl axetat, dung dich H,SO, 20%, dung dich NaOH 30%.

Cich ti€n hanh

Cho vao 3 6ng nghiém, mdi 6ng 2ml etyl axetat. Cho thém vao dng thit
nhat 1ml nudc, 6ng thit hai 1ml dung dich H,SO4 20%, 6ng thit ba 1ml dung
dich NaOH 30%. Lic déu c4 ba 6ng nghiém, dong thdi dun néng 5 - 10 phit
trong ndi nuwdc néng 65 - 75°C. Sau khi ngirng dun, so sanh 16p este con lai
trong dng nghiém.

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc



Thuc hanh hoa hiu co - 1317 -

XIV. TINH CHAT CUA ANHIDRIT AXETIC

Hoéa chat

Anbhidrit axetic, dung dich NaOH 1%, ancol etylic (tuyét ddi), dung dich
NaHCO; 10%.

Cich ti€n hanh
a) Phdn ving ciia anhidrit axetic vdi nudc

Cho 1ml anhidrit axetic va 2ml nudc vao 6ng nghiém. Lic manh hdon
hdp, sau @6 dé yén. Hdn hdp phan 16p, 16p dudi 1a anhidrit axetic. Ti€p tuc
1ic, ddong thdi dun hdn hop trong ndi nude sodi cho dén khi dugc hdn hgp
ddng nhat.

b) Phan ing ciia anhidrit axetic vdi dung dich kiém

Cho 0.5ml anhidrit axetic va 1ml dung dich NaOH 1% vao 6ng nghiém.
Lic déu hdon hop cho dén khi dude dung dich dong nhat.

¢) Phdn ting ciia anhidrit axetic vdi ancol etylic

Cho 2ml ancol etylic va Iml anhidrit axetic vao dng nghiém kho. Pun
néng hdn hgp phan ng trong ndi nudc néng 65 - 75°C khoing vai phit. DE
nguodi ré6t 1 - 2ml nuSc vio hdn hgp sdn phdm, lic nhe va nhé thém tirng
giot dung dich natri hidrocacbonat cho dén khi ngirng tdch ra cdc bot khi.
Theo ddi su phan 16p clia chi't 1dng va mii clia sdn phdm.

XV. PHAN UNG THUY PHAN CHAT BEO BANG DUNG DICH
KIEM

Héa chat

Dau thyc vt hoic md dong vat, dung dich NaOH 40%, dung dich NaCl
bao hoa.

Dung cu

Capsun (bat s&), diia thay tinh.

Cach ti€n hanh
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Cho vao capsun st loai nhd khodng 3g chat béo (hoic diu thua vat) va
6 - 7ml dung dich NaOH 40%. Pun hdn hgp s6i nhe trén bép dién hoic deén
con trong khodng 20 - 30 phiit va lién tuc khudy nhe bing diia thdy tinh. Do
nudc bi boc hdi trong qud trinh dun s6i nén thinh thodng cho thém nudc cat
vio hdn hdp phan ing d€ giit cho thé tich ban dau ctia hdn hop khong thay
doi.

Sau khi dun s6i hén hgp duge khodng 15 - 20 phit, can ti€n hanh kiém
tra su k&t thic phdn ng bing cdch 14y mdt vai giot hdn hop vao ong
nghiém c6 chtra sin 5 - 6ml nu6c. Lic nhe va dun néng hdn hgp trong ndi
nudc sdi. Néu miu thir hoa tan hoan toan trong nuéc, khdng tach thanh giot
diu, xem nhu phan ¢ng thdy phan da két thic. Trong trudng hdp ngudc lai,
can ti€p tuc dun néng capsun, sau d6 ti€p tuc thir nhu trén.

Khi phdn ¢ng thily phan k€t thic, rét thém vao hon hgp 10 - 15ml dung
dich mudi dn bdo hoa néng va khudy nhe. P& ngudi va giit yén hdn hop.
Gan bd 16p chat 16ng & duéi, tich 14y khdi xa phong rin ndi & trén.

XVIL. TINH CHAT NHU TUONG HOA CUA XA PHONG

Hoa chat
Dau thuc vat, dung dich xa phong 1%.

Cach ti&€n hanh

Nhé vao hai 6ng nghiém, mdi 6ng 2 - 3 giot dau thuc vat. Cho thém vao
ong nghiém th nhat 2ml nudc cit, 6ng nghiém thi hai 2ml dung dich xa
phong 1%. Lic manh ca hai 6ng nghiém. Quan sit hién tugng xdy ra trong
hai 6ng nghiém.

XVIL PHAN UNG TAO THANH MUOI KHONG TAN CUA
ACID BEO CAO

Héa chat

Xa phong natri, nuéc cit, dung dich CaCl, 5%, dung dich Pb(CH;COO),
5%, dung dich CuSO,4 5%.
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Dung cu

Coc thdy tinh nhd.

Cach tién hanh

Hoa tan khodng 1g xa phong natri trong 10ml nudc cdt chia trong coc
thdy tinh. Chia dung dich xa phong thanh ba phan.

Cho 1ml dung dich CaCl, 5% vao phan th¢ nhdt, 1ml dung dich
Pb(CH;COO), 5% vao phan thit hai vd 1ml dung dich CuSO,4 5% vao phan
thit ba. Nhan xét hién tugng x4y ra trong ci ba dng nghiém.

Pun néng dé&n sdi 6ng nghiém chira xa phong ddng. Quan sit hién tugng
Xay ra.

XVIIL TACH HON HGP ACID BEO CAO TU XA PHONG
NATRI

Héa chat
Xa phong natri, dung dich H,SO, 10%, nu6c cat.

Cach tién hanh

Hoa tan hoan toan khodng 0.2g xa phong natri trong 6ng nghiém chita
2ml nuéc cat. Cho 2ml dung dich H,SO4 10% vao dung dich xa phong vira
thu dugc va lic déu.

Pun hdn hop dén soi, sau d6 dé ngudi. Nhan xét cac hién tuong xay ra.

XIX. XAC PINH MUC PO KHONG NO CUA CHAT BEO BANG
CHI SO 10T

Héa chat

Dung dich dau thyc vat 10% trong CHCl;, dung dich iot 0.05% trong
ancol etylic, dung dich ho tinh bot 2%.

Dung cu
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Binh hinh nén (dung tich 50 - 100ml), burette.

Cich tién hanh

Cho 10ml dung dich dau thuc vat 10% (trong CHCl;) vao binh thily tinh
hinh nén va nhd thém vao dé 2 giot hd tinh bot 2%. Lic déu hon hgp va tir
burette nhd tirng giot dung dich iot 0.05% (trong ancol etylic) vao hén hgp
cho d&n khi xui't hién mau xanh (trén bé mit dung dich xuat hién mau vang
xanh).

Tinh chi s8 iot clia dau thyc vat da ding trong thi nghiém (bi€t ring chi
s0 iot 1a s& gam iot d3 phdn ng véi 100g chdt béo).

XX. XAC PINH CHi SO ACID CUA CHAT BEO

Héa chat

Dau thyc vat, ancol etylic, benzen, dung dich phenolphtalein 1% (trong
ancol etylic), dung dich KOH 0.1N.

Dung cu

Binh hinh n6n (dung tich 50ml), burette.

Cich ti€n hanh

Hoa tan khdang 2g diu thuc vat trong hdn hdp ancol etylic va benzen (1

: 1) trong binh hinh nén 50ml va nhd thém vao d6 2 giot dung dich
phenolphtalein.

Trong khi 14c lién tuc, nhd ting giot dung dich KOH 0.IN tir burette
vao dung dich diu thuc vat cho dén khi xuat hién mau héng nhat v mau
nay khdng bi mat sau khi lic. Ghi 14y thé tich dung dich KOH da dung. Tinh
chi s& acid ctia diu thyc vat da dung trong thi nghiém, biét ring chi s6 acid
12 s6 mg KOH cin d€ trung hoa acid béo tu do c6 trong 1g chit béo.

XXL. PHO CONG HUGNG TU PROTON CUA METYL
PROPIONAT

Hoa chat
Metyl propionat, CDCls;, tetrametylsilan (TMS).
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Dung cu

M4y phd cong hudng tir nhan (100 MHz hoic 200mhz).

Cach tién hanh

Hoa tan 10mg metyl propionat trong Sml CDCl;. Cho dung dich thu dugc
vao ampun®, han kin va dit vaio mdy. Diung chat chudn TMS ((CH;),Si).
Ti€n hanh ghi phd dé nhin cdc vach cong hudng dic trung cho proton trong
nhém CHj3;, CH,.

* Ampun thity tinh dai 100 - 150mm, dwong kinh ngoai 5mm.
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Chuong IX. AMIN VA HOP CHAT PIAZO THOM

I. PIEU CHE METYLAMIN TU
AXETAMIT

Hoéa chat
Axetamit, brdm, dung dich NaOH dic.

Céch ti€n hanh Hinh 8: Dung cu di€u ch&

, ) metylamin
Cho khoang lg axetamit, 4ml nudc va

Iml brom (cdn than !) vao binh ciu cé ,
nhdnh dung tich 50 - 100ml. Trong khi lam 2- Ong sinh han nudc
lanh binh ciu biing nudc va lic nhe, nhd - -
tr vao hdn hgp tiing giot dung dich NaOH dic cho dén khi mat mau clia
brom, sau d6 cho ti€p thém mot lugng kiém dic da cho & trén.

1- Binh cau c6 nhdnh

Sau 10 - 15 phit cho thém vai vién d4 bot, Iip dng sinh han nudc vao
nhdnh binh ciu, diu cudi clia 6ng sinh han c¢6 ndi v6i alon. Alon dugc din
vao dng nghiém hitng chira sdn 1 - 2ml nude (dau cudi clia alon dudce nhing
sau vao nudc khodng 0.5cm) va dit 6ng nghiém hing trong cdc nudc da
(hinh 8). Pun néng binh ciu c6 nhdnh biing dén cdn d€ chung cit axetamit
cho t6i khi thé tich chit 16ng trong 6ng nghiém hitng ting gip 3 - 4 1an (so
vdi thé tich nudc ban dau). Dung dich metylamin vira diéu ch& dudc dung
dé ti€n hanh cic thi nghiém sau.

IL PIEU CHE ETYLAMIN TU AXETAMIT

Hoéa chat
Axetamit, ancol etylic (tuyét d6i), Natri kim loai.

Cach tién hanh
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Cho vao &ng nghiéml (hinh 9) 0.5¢g
axetamit va 5ml ancol etylic tuyét d6i. Cho
ti€p 2 mAu natri (mdi miu bing hat ddu xanh)
vao hdon hgp trén va diy nhanh 6ng nghiém
bing niit ¢c6 6ng din khi cong. Pau cudi cia
ong din khi nhiing vao 6ng nghiém 2 da chita
san 2ml ancol etylic. Lic déu &ng nghiém 1.
Phdn ¢ng x4y ra d€n khi mAu natri bi tan hoan
toan. Nhan xét mui cda dung dich trong dng
nghiém hing. Dung dich etylamin vira diéu
ch€& dudc ding dé€ 1am ti€p cdc thi nghiém sau.

Hinh 9: Dung cu diéu ché&
etylamin.

IIL. TINH CHAT CUA AMIN MACH HO

Héa chat

Dung dich metylamin va etylamin (tt thi nghiém 9.1 va 9.2), dung dich
phenolphtalein 1% trong ancol etylic, clorofom, dung dich NaOH dac, dung
dich CuSO,4 5%, dung dich FeCl; 3%, dung dich HCI ddc, dung dich NaNO,
10%, acid axetic k&t tinh™.

Cich tién hanh
a) Phdn ving mau vdi phenolphtalein.

Cho vao 6ng nghiém 5 giot dung dich metylamin (hodc etylamin) va 2
giot dung dich phenolphtalein. Nhan xét mau ctia hdn hgp.

b) Phdn ving vdi dung dich CuSO,

Cho vao &ng nghiém 5 giot dung dich CuSO4 5%. Nhé tir tr tirng giot
dung dich metylamin (hoic etylamin) vao dung dich CuSO,4 cho dé&n khi xuit
hién két tla. Nhian xét mau chit két tia. Ti€p tuc nhé thém dung dich
metylamin cho d€n khi két tlia tan. Nhan xét mau dung dich.

¢) Phdn itng véi dung dich sdt (I1I) clorua.

Cho 5giot dung dich FeCl; 3% vao &ng nghiém. Nhd tir tr tirng giot
metylamin (hodc etylamin) vao dung dich FeCl; cho dén khi xuit hién két
tia. Nhan xét mau cda chat két tia.

d) Phdn ivng voi clorofom (phdn ting tao ra isonitrin) (phdn vng ddc
trung cho amin bdc 1).

* Acid axetic nguyén chat, két tinh & 16°C.
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Cho vao dng nghiém 3 giot dung dich metylamin (hoic etylamin), 1 giot
dung dich clorofom va 1 giot dung dich kiém dic. Pun néng hdn hop trén
ngon Iira dén cdn (trong ta hot !) phdn tng tao ra isonitrin c6 mui tanh rat
khoé chiu.

Chu ¥: isonitrin rdt déc. Can lam thi nghiém trong tii hét. Sau khi thi
nghiém can phdn hily ngay bdng cdch nhé dung dich HCI ddc vao 6ng
nghiém chita isonitrin.

e) Phdn ving vdi dung dich acid clohidric ddc.

Dung diia thdy tinh, nhing mdt didu vao dung dich acid clohidric dic va
dua vao miéng 6ng nghiém chira dung dich metylamin. Nhan xét hién tugng
Xay ra.

(Thi nghiém nay c6 thé dugc thuc hién ngay khi diéu ché metylamin
(thi nghiém9.1 ) : dua diu diia thdy tinh c6 tdm acid clohidric dic vao mi€ng
ong nghiém hitng metylamin).

g) Phdn iing ciia cdc amin bdc 1 vdi acid nitro (phdn ing nhdn ra amin
bdc 1)

Cho 1ml dung dich metylamin va 1ml dung dich NaNO, 10% vao ong
nghiém. Khi lic nhd thém vao hdn hgp tirng giot acid axetic két tinh. Theo
doi hién tugng cdc bot khi tach ra tit dung dich.

IV. PILU CHE ANILIN
Héa chat

Nitrobenzen, acid clohidric (d=1,19g/ml), thi€c kim loai(dang hat), dung
dich NaOH 20%, acid sunfuric dic (d=1,84g/ml), dung dich K,Cr,O; 15%,
gidy quy dé.

Céch ti€n hanh

Cho vao 6ng nghiém mot hat thi€c, 10 giot dung dich HCI diic val giot
nitrobenzen. Pun néng nhe dng nghiém trén ngon Iira dén con va lic déu.
Khi phén ¢ng x4y ra qud manh thi ngirng dun, n€u x4y ra qud cham ti€p tuc
dun. Phan tng dudc coi 1a két thiic khi mui thom hanh nhén clia nitrobenzen
bi€n mit. Lam lanh 6ng nghiém va thém tirng giot dung dich NaOH 20%
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vao hdn hop cho d&€n mdi trudng kiém (thtt bing gidy quy dd). Nhan xét
hién tugng xay ra.

Pé xdc nhin c¢6 tao ra anilin, d&em nhd vio hdn hop mdt vai giot acid
sunfuric dic d€n moi trudng acid manh va 1 giot dung dich K,Cr,0; 15%.
N€&u c6 anilin, dung dich xuAt hién mau xanh 14 cdy hoic mau xanh thim
(xem thi nghi€ém 9.6).

V. PHAN UNG TAO THANH VA PHAN GIAI CAC MUOI CUA
ANILIN

Hoéa chat

Anilin, dung dich HCI ddc, dung dich H,SO, dédc, dung dich NaOH 20%,
gidy quy dé.

Cich ti€n hanh

Cho 2 - 3ml nuéc vao 6ng nghiém di chiéa sin 5 - 6 giot anilin. Lic
manh hdn hgp va thit moi trudng clia hdn hgp bing gidy quy dé. Nhan xét
mau cia gidy quy truc va sau khi thi.

Chia hdn hdp thanh hai phan. Nhé tir t tirng giot acid clohidrit dic vao
phan tht nhat, 1ic déu dén khi dugc dung dich dong nhat. Sau dé nhd tir tir
tirng giot dung dich natri hidroxit va 1ic déu. Nhan xét hién tugng x4y ra.

Nhé tir tir tirng giot dung dich acid sunfuric dic vao phin tht hai cho
dén khi xuit hién két tia tring. Sau d6 nhd ti€p tirng giot natri hidroxit.
Nhén xét hién tugng xay ra.

VI. PHAN UNG OXI HOA ANILIN

Hoa chat

Dung dich anilin, dung dich K,Cr,0O; bao hoa, dung dich acid sunfuric
loang.

Cich tién hanh

Cho 1ml dung dich anilin (xem thi nghiém 9.4) vao 6ng nghiém. Cho
ti€p 2 - 3 giot dung dich kali bicromat, 0.5ml dung dich acid sunfuric lodng
va lic nhe. Theo doi hién tugng chuyén mau cia hdn hop.
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VII. PHAN UNG BROM HOA ANILIN

Hoa chat
Dung dich anilin, nuéc brom bao hoa.
Cich ti€n hanh

Cho vao 6ng nghiém 0.5ml dung dich anilin va 1 -2ml nuéc brom. Lic
nhe hdn hdp. Quan sit sy bi€n d6i mau cla brom va hién tugng két tha
trong dung dich.

VIII. PHAN UNG SUNFO HOA ANILIN

Héa chat
Anilin, acid sunsuric ddc (d=1,84g/ml).

Cich ti€n hanh

Cho vao dng nghiém 5 giot anilin, 5 giot acid sunsuric dic. Lic déu va
dit ong nghiém vao ndi cdch cit. Phan dng nghiém chita hdn hdp phin ng
phii nim dudi cat. Ndi cdch cdt duge dun néng t6i 180°C va giit hdn hgp
phan ng & nhiét dd nay trong thdi gian 2 - 3 phit. Sau d6 nhic 6ng nghiém
ra khdi ndi cit. P& hdn hgp ngudi; san phdm (acid sunfanilic) dong dic &
ddy ong nghiém.

Thu dugc acid sunfanilic 8 dang tinh thé€ cin ti€n hanh nhu sau: nhé 15 -
20 giot nu6c néng vao phan két tha néu trén. Pun néng hdn hgp trén ngon
I& a dén con cho t6i khi két tia tan hoan toan. Sau d6 1am lanh tir tir s& thu
dudc sadn phim & dang tinh thé.

IX. PHAN UNG AXETYL HOA ANILIN

Héa chat

Anilin, anhidrit axetic.

Cach tién hanh
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Cho vao ong nghiém Iml anilin va 3ml nudc. Lic manh hdn hdp. Ré6t
Iml anhidrit axetic vao hdn hgp trén (§ dang nhii tuong). Py dng nghiém
bing niit va lic manh hdn hgp. M4 niit, sau do lai day nit va tiép tuc lic
manh cho d&€n khi hdn hop bit ddu dong dic. Loc sdn phdm va két tinh lai
trong nudc.

Viét phuong trinh phdn ng tao ra axetanilit tif anilin va anhidrit axetic.

X. PHAN UNG PIAZO HOA ANILIN

Héa chat

Anilin, natri nitrit, acid clohidrit dic, gidy hd tinh bot.

¢ Gidy ho tinh bot dugc chudn bi nhu sau: hoa tan 0.1 - 0.2g KI trong
100ml dung dich ho tinh bét (lodng) ngudi. Tdm dung dich vira thu duoc
lén gidy loc, dé kho, cdt thanh tieng mdnh nhé va bdo qudn trong binh kin.

Céch ti€n hanh

Cho vao binh ciu nhd (dung tich 50 - 100ml) 1ml anilin, 8ml nuSc va
2.5ml HCI dic. Lic déu hdn hop rdi dit binh cau vao chiu nudc d4 d€ nhiét
dd ctia hdn hgp trong binh ciu dat dugc 0°C.

Chuén bi riéng trong 6ng nghiém mot dung dich gdm 0.8g NaNO, trong
2ml nudc. Nhé tir tir ting giot NaNO, vao binh ciu chita dung dich mudi
anilin hidroclorua. Lic déu binh ciu va ti€p tuc 1am lanh. Trong qud trinh
thi nghiém nhiét d6 ctia hdn hdp phan tng khong dudc cao hon 5°C. BE dat
dudc nhiét dd d6 can cho vao binh cau tirng vién da nhd (tat cd khodng 10 -
15g). Sau khodng 5 - 6 phiit, khi da cho vao hdn hgp phdn tng khodng mot
ntra luong dung dich NaNO,, can ti€p tuc lic hdn hop phdn tng thém 1 - 2
phit, dung diia thdy tinh 14y 1 giot dung dich, tAm vao gidy iot hd tinh bot.
Né&u gidy khong nhudm mau xanh, ti€p tuc nhé thém dung dich NaNO, va
lai ti€p tuc thit vdi gidy iot hd tinh bdt nhu trén cho dén khi gidy nhudm
mau xanh.

Dung dich phenyldiazoni clorua trong sudt dudc dit trong chau nudc d4
dé dung cho céc thi nghiém ti€p theo.
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XI. PIEU CHE PHENOL TU PHENYLDPIAZONI CLORUA

Hoa chat
Mudi phenyldiazoni clorua (ti thi nghiém 9.10), dung dich FeCl; 5%.

Dung cu

Ong dn khi cong.

Cach tién hanh

Cho khodng 5ml dung dich mu6i phenyldiazoni clorua (vira di€u ché &
thi nghiém 9.10) vao 6ng nghiém. Dit dng nghiém vao ndi nudc néng va
dun néng nhe dé&n khi ngirng tach ra nhitng bot khi nitd. Nhan xét hién tugng
x4y ra trén bé mit chat 1dng (trang th4i chit 1dng, mui).

Pay dng nghiém bing nit c6 dng din khi cong. PAu cudi cia 6ng din
khi dugc din vao dng nghiém hing. Pun néng dng nghiém c6 chita dung
dich biing ngon Iita dén cbn. Phenol bay hoi cling v6i hoi nuc va duge
ngung lai trong dng nghiém hing. Nhé thém vao dng nghiém hitng vai giot
nudc va 1 giot dung dich FeCl; 5%. Quan st sy xudt hién mau dic trung
ctia dung dich trong 6ng nghiém hing.

XIIL. PIEU CHE IOTBENZEN TU PHENYLDPIAZONI CLORUA

Héa chat

Dung dich phenyldiazoni clorua (tir thi nghiém 9.10), KI tinh thé, dung
dich NaHSO; 10%.

Dung cu

Phéu chié&t nhd.

Cach tién hanh

Ro6t Sml dung dich phenyldiazoni clorua (to thi nghi€ém 9.10) vao dung
dich ctia 1g KI trong 2ml nudc. Lic déu va dun néng hdn hop trong ndi nude
cho d&n khi ngirng tdch ra khi nitd. G ddy 6ng nghiém xudt hién nhitng giot
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diu (iotbenzen) nhudm mau niu cda iot. Tach 14y iotbenzen bing phéu
chiét. Lic iotbenzen véi 2 - 3ml dung dich NaHSO; 10%, sau d6 véi 2 - 3ml
nudc.

XIIL. PIEU CHE CHAT MAU METYL DACAM (HELIANTIN)

Héa chat

Pimetylanilin, acid sunfanilic, natri nitrit, dung dich HCI dic, dung dich
HCI 2N, dung dich NaOH 2N.

Dung cu

Ba cdc thily tinh (dung tich 50cm’).

Cich ti€n hanh

Cho vao cdc thily tinh thit nhat 0.5g dimetylanilin va Sml acid clohidrit
dic. Khudy déu hdn hdp bing diia thdy tinh.

Cho vao c6c thit hai 0.5g acid sunfanilic va 1.5ml dung dich NaOH 2N.
Khuiy déu, cho ti€p vao d6 0.2g NaNO, trong 2.5ml nudc. Lam lanh hdn
hop trong cdc thit hai bing nuéc d4, roi rét tr tlr toan bd hdn hdp sang cdc
thit ba da chita sin 1.5ml dung dich HCI 2N, khudy déu.

R6t hdn hgp trong cdc thit ba vao hdn hdp trong cdc thit nhat va khudy
déu. Sau d6 thém dung dich NaOH 2N cho t6i khi dat moi trudng kiém.
ChA't mau tdch ra & dang két tlia bong, vang da cam. Loc 14y két tda va lam
kho bing cdch ép gitra hai tJ gidy loc.

Phan nu6c loc duge chia vao hai 6ng nghiém (mdi dng khodng 1ml),
pha lodng ti€p bing nudc. Cho dung dich acid lodng vao dng nghiém tha
nhdt va dung dich kiém lodng vao 6ng nghiém thi hai. Nhan xét mau cla
dung dich trong hai 6ng nghiém.

XIV. PIEU CHE CHAT MAU 8-NAPHTOL DACAM

Héa chat
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B-naphtol, dung dich NaOH 2N, acid sunfanilic, dung dich NaNO, 0.4N,
dung dich HCI 2N, NaCl tinh thé.

Cach tién hanh

Cho 0.35g B-naphtol va 5ml dung dich NaOH 2N vao cdc va dun néng
nhe, sau d6 d€ ngudi.

Trong cdc¢ khdc, hda tan 0.5g acid sunfanilic trong 1.5ml dung dich
NaOH 2N. Ré6t 2.5ml dung dich NaNO, 0.4N vao dung dich chita mudi natri
clia acid sunfanilic. LAm lanh hdn hgp bing nudc d4, roi r6t hdn hgp vao
5ml dung dich HCI 2N ciing di dudc 1am lanh bing nudc da.

R6t dung dich natri B- naphtolatvao dung dich mudi diazoni vira di€u
ch& § trén. Khudy déu hdn hgp, sau d6 dit vao chau nudc dd. Sau khodng
30 phdt, chdt mau két tda xudng. Cho thém dung dich bdo hoa cta 1.5g
NaCl. Loc va 1am kho sdn phdm gidy hai t5 gidy loc.

XV. PHAN TACH HON HGP METYL DACAM VA METYLEN
XANH BANG SAC Ki COT

Héa chat

Metyl dacam, metylen xanh, etanol, nhdm oxit (loai c6 hoat tinh III).

Dung cu

Ong thiy tinh (dudng kinh 10 - 12mm, dai 25 - 30 cm) c6 khéa & cudi
ong, phéu nhd giot loai nhd, binh tam gidc.
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Cach tién hanh

Cho 15g nhom oxit (& dang huyén phu trong
etanol) vao cot sic ki (Hinh 10). R6t dung dich
chita 40 mg metyl dacam va metylen xanh (theo ti
1€ 1: 3) trong 20ml etanol vao cOt

Theo doi qua trinh hinh thanh cac ving c6 mau
vang va mau xanh trong qua trinh dung dich chat
mau chdy qua cot sic ki.

Phan metylen xanh dudc ri¥a biing etanol va
thu vao binh hiing. Sau d6 thay binh hing va ria
bing nuc dé thu 14y metyl dacam. C6 dudi etanol
dé thu 14y tirng chAt mau.

Hinh 10 - Cot sidc ki
1- Dung moi

2- Nhom oxit

3- Bong thiiy tinh

4- Ving chdt mau.
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Chuong X. HIDROXI ACID VA XETOACID

L. PHAN UNG CUA a - HIDROXIACID VGI SAT (III) CLORUA

Hoa chat
Acid lactic, acid axetic, dung dich phenol 1%, dung dich FeCl; 1%.

Cach tién hanh

Cho vai giot FeCl; 1% vao 6ng nghiém da chda sin 2 - 3ml dung dich
phenol 1%. Nhian xét mau ctia dung dich. Chia dung dich thu dugc thanh hai
phan. R6t 0.5ml acid lactic vao phan thit nhat va 0.5ml acid axetic vao phan
thit hai. Nhan xét su thay d6i mau dung dich trong ca hai 6ng nghiém.

II. PHAN UNG NHAN BIET ACID LACTIC TRONG SUA

Hoa chat
Dung dich sita chua. dung dich phenol 1%, dung dich FeCl; 1%.
Céch ti€n hanh

Cho vai giot FeCl; 1% vao 1ml dung dich phenol 1%. R6t 0.5ml dung
dich sita chua vao hdn hdp trén va lic nhe 6ng nghiém. Theo doi sy bién
ddi mau ctia dung dich trong qud trinh thi nghiém va rit ra k&t luan.

I11. PHAN UNG PHAN HUY ACID LACTIC

Héa chat

Acid lactic, H,SO, dic, H,SO, loang (H,SO4H,O = 1: 2), acid
fucsinsunfurg.

Cach ti€n hanh
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a) Phan hiy bdi H,SO, dic. Cho vao 6ng nghiém c6 1ip 6ng din khi
0.5ml acid lactic, 1ml H,SO,4 dic va vai vién d4 bot.Dun néng hdn hgp dén
s0i, dong thdi dua que diém dang chdy vao phan phia trén clia dng din khi.
Nhan xét hién tugng xay ra.

b) Phan hiy bdi H,SO, lodang. Cho 1ml acid lactic va 1ml H,SO4lodng
(1:2) vao 6ng nghiém c6 ndi véi 6ng dan khi cong. Pau cudi clia 6ng din
khi dudc nhing vao 6ng nghiém chita 2ml dung dich acid fucsinsunfurd va
dit trong cdc nudc da. Pun néng hdn hdp phdn tng dén s6i. Nhan xét sy
bi€n d6i mau cla dung dich acid fucsinsunfurd.

IV. OXI HOA ACID LACTIC BANG KALI PEMANGANAT

Hoéa chat
Acid lactic, HSO4loang (1:2), dung dich KMnOy4 5%.

Cach tién hanh

Cho vao 6ng nghiém 0.5ml acid lactic, 0.5ml dung dich H,SO, lodng
(1:2), 1ml dung dich KMnO, 5%. Lic nhe va dun néng cin thin Ong
nghiém. Nhan xét sy thay d6i mau va mui ( ngudi cin than !) cia dung dich.

V. PIEU CHE MUOI ACID VA MUOI TRUNG TINH CUA ACID
TACTRIC

Hoéa chat

Dung dich acid tactric 1N, dung dich KOH 1IN, dung dich NaOH IN.
Cich tién hanh

Nhé 2ml dung dich acid tactric IN tlf burette thit nhat va 1ml dung dich
KOH IN tir burette thit hai vao dng nghiém. Lic nhe hdn hdp va quan sit
hién tugng két tia (c6 thé gy mam két tinh bing cich dung diia thdy tinh
co nhe vao thanh dng nghiém).
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Ti€p tuc nhd tir tir dung dich NaOH 1N tir burette thit ba vao hdn hgp
cho d&n khi két ta tan. Giif lai dung dich cho thi nghiém sau.

VL. PHAN UNG CUA NATRI KALI TACTRAC VGI PONG (II)
HYDROXYT

( diéu ché thudc thit Felinh)

Héa chat

Dung dich natri kali tactrat (G thi nghiém 10.5), dung dich CuSQO, 0.5N,
dung dich NaOH 1N nhan xét.

Cach ti€n hanh

R6t 1ml dung dich NaOH 1IN vao 0.5ml dung dich CuSO, 0.5N va lic
nhe hdn hop. Cho tir tr dung dich natri kali tactrat (& thi nghiém 10.5) vao
hdn hop trén va lic nhe cho t6i khi k&t tia tan. Nhan xét sy thay d6 mau
ctia hon hgp.

VII. PHAN UNG TAO THANH ACID PIRUVIC TU ACID
LACTIC

Héa chat

Dung dich acid lactic 5%, dung dich KMnO, 1%, dung dich Na,CO;
10%, dung dich NaOH 10%, dung dich NaHSO; bao hoa.

Céch ti€n hanh

Cho Iml acid lactic 5% vao 6ng nghiém, nhd thém tirng giot dung dich
Na,CO; 10% va lic nhe hdn hdp cho t6i khi dat mdi trudng trunh tinh (thit
bing gidy quy dd). Cho ti€p 0.5ml dung dich KMnO, 1% va dun s6i hdon
hgp. P& ngudi, loc 14y dung dich. Cho 4 - 5ml dung dich NaHSO; bdo hoa
vao phan dung dich vira loc va 1ic déu hdn hgp. Theo ddi su xuat hién két
tia tir dung dich (xem thi nghiém 7.7).
VIIL. PHAN UNG CUA ETYL AXETOAXETAT VOI DUNG
DICH NATRI HIDROXIT
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Hoa chat

Etyl axetoaxetat, dung dich NaOH 2%, dung dich HCI 10%, gidy chi thi
Conggo.

Céch ti€n hanh

Cho 0.5ml etyl axetoaxetat vio 6ng nghiém va vira lic vira nhd thém
tirng giot dung dich NaOH 2% cho dén khi etyl axetoaxetat tan hét.

Nho tir tir tirng giot dung dich HC1 10% vao dung dich trong sudt & trén
cho t6i khi dat moi trudng acid (th moi trudng acid bing gidy chi thi
Co6nggo6). Nhian xét hién tugng x4y ra.

IX. PHAN UNG CUA ETYL AXETOAXETAT VGOI SAT (I11)
CLORUA

Héa chat

Hoa tan 1 - 2 giot etyl axetoaxetat trong 2ml nudc, sau d6 nhd thém 1
giot dung dich FeCl; 2%. Dung dich xuat hién mau tim.

Nhé thém vai giot nu6c brom bio hda va nhin xét sy bi€n ddi mau
dung dich. Ti€p tuc nhd thém nudc brom vai 1an nita, theo doi sy bién ddi
mau.

X. PHAN UNG CUA ACID SALIXILIC VGI SAT (III) CLORUA

Hoéa chat
Acid salixilic, acid benzoic, dung dich FeCl; 0.1N.

Cach tién hanh

Cho vai tinh thé acid salixilic vio 6ng nghiém thi nhat, vai tinh thé acid
benzoic vao dng nghiém thd hai. Nhé vao dng nghiém vai giot nuéc va dun
néng nhe ca hai dng nghiém. Sau khi dé nguoi nhé vai giot dung dich FeCls
0.1N vao tirng 6ng nghiém. Quan sdt mau cla tirng dung dich.
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XI. PHAN UNG CUA ACID SALIXILIC V6I NUGC BROM

Héa chat

Dung dich acid salixilic bdo hoa, dung dich acid benzoic bao hoa, nudc
brom.

Cach tié€n hanh

Cho 1ml dung dich acid salixilic vio 6ng nghiém th nh4t, 1ml dung
dich acid benzoic vao 6ng nghiém thit hai. Nhé vao mdi dng nghiém vai
giot nudc brom. Theo ddi hién tugng x4y ra & hai 6ng nghiém.

XIL. THUY PHAN ACID AXETYLSALIXILIC (ASPIRIN)

Hoéa chat
Acid axetylsalixilic (aspirin), dung dich FeCl; 0.1N.

Cich ti€n hanh

Hoa tan 0.1 - 0.2g acid axetylsalixilic trong 3 - Sml nuGc. Chia dung dich
thanh hai phan. Pun sdi phan thit nhat trong khodng 2 - 3 phiit réi d€ ngudi.
Nhé vao cd hai phadn, mdi phan 1 - 2 giot dung dich FeCl; 0.1N. Quan sit su
xuat hién mau & mdt trong hai 6ng nghiém.
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Chuong XI. GLUXIT

I. PHAN UNG CUA NHOM HIDROXI TRONG PHAN TU
MONOSACCARIT

Héa chat

Dung dich glucozd 1%, dung dich glucozd 20%, dung dich fructozo 1%,
dung dich NaOH 10%, dung dich CuSO,4 5%, dung dich voi sita, khi CO,
(di€u ché€ tir binh kip).

Cach tién hanh

a) Phdn itng ciia monosaccarit vdi dong (II) hidroxit

Cho 2ml dung dich glucozo 1% va 1ml dung dich NaOH 10% vao ong
nghiém, sau d6 cho tirng giot dung dich CuSO4 5% vao hdn hgp cho t6i khi
xuat hién két tha xanh. Lic nhe 6ng nghiém. Nhian xét cdc hién tugng xay
ra (k€t tla, mau sic) trong dung dich.

Lam thi nghiém tuong ty véi fructoza.

b) Phdn ting ciia monosaccarit vdi canxi hidroxit

Nho tirng giot dung dich voi sita vao 2ml dung dich glucozo 20% va lic
déu. So sinh mitc dd duc ctia vdi sita véi hdn hop phan tng. Ti€p tuc nhd
véi lugng du voi sita vio 6ng nghiém va 1ic nhe. Theo doi sy thay ddi mic
dd trong sudt cia dung dich. Sau 5 phit, dem loc 18y 1ml dung dich trong
sudt va dan tr tr vao d6 dong khi CO,. Theo ddi sy xudt hién két tha tir
dung dich.

II. CAC PHAN UNG CUA NHOM CACBONYL TRONG PHAN
TU MONOSACCARIT

Héa chat

Dung dichglucozd 1%; 2%; 5%, dung dich fructozd 1%; 25; 5%, dung
dich NaOH 10%, dung dich CuSO,, dung dich thudc thit Felinh (xem thi
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nghiém 7.6), dung dich AgNO;1%, dung dich NH3; 5%, nu6c brom bao hoa,
dung dich FeCl; 1%, dung dich phenol 1%, dung dich phenylhidrazin axetat
5%.

Cich ti€n hanh
a) Oxi héa monosaccarit béing dong (1I) hidroxit

Cho 2ml dung dich glucozd 1%, 1ml dung dich NaOH 10% vao Ong
nghiém va lic tron déu. Vira 1ic dng nghiém vira nhd tirng giot dung dich
CuSO, 5% t6i khi bit ddu xudt hién vin duc mau xanh (khong dugc du va
cting khong nén thi€u CuSO,4). Pun néng hdn hop d&€n bit dau soi (chi dun
néng phan trén cta dung dich, phin dudi dé so sanh). Nhian xét cdc hién
tugng x4y ra.

Lam thi nghiém tudng ty v61 dung dich fructozd 1%.
b) Oxi héa monosaccarit bing thudc thit Felinh

Cho vao 6ng nghiém thd nhit 1ml dung dich glucozd 1%, vao Ong
nghiém thd hailml dung dich fructozo 1%. Cho ti€p vao mdi 6ng nghiém
mot thé tich tuong duong dung dich thudc thir Felinh. Sau khi lic déu hdn
hdp, dun néng nhe phin trén cda dung dich cho t&i khi bit dau soi thi ngirng
dun. Nhan xét hién tugng xay ra (k€t tha, mau) trong 6ng nghiém.

¢) Oxi héa monosaccarit bing hgp chdt phitc bac - amoniac

Chudn bi hai dng nghiém sach va diéu ch€ dung dich phic bac -
amoniac (xem thi nghi€m 7.4) t 2ml dung dich AgNO; 1%. Chia dung dich
phtic bac - amoniac thanh hai phan bing nhau. Cho vao phan thd nhat Iml
dung dich glucozd 1%, vao phan thit hai 1ml dung dich fructozd 1%. Pit cd
hai 6ng nghiém vao ndi nuéc néng 70 - 80°C (khong lic 6ng nghiém). Nhan
xét hién tugng xay ra trong hai dng nghiém.

d) Oxi héa monosaccarit bing nuéc brom

Cho vao hai dng nghiém, mdi 6ng 3ml nuéc brom. Nhd vao 6ng thd
nh4t 0.5ml dung dich glucozd 2%, dng thit hai 0.5ml dung dich fructozd 2%.
Pun néng c4 hai 6ng nghiém trong ndi nudc soi trong khodng 15 phit. Néu
mau dé niu clia dung dich brom chua bi€n mat thi dun ti€p 1 phiit nita trén
ngon ltra dén cdn. Sau khi d€ ngudi, nhd vio mdi dng nghiém mot vai giot
dung dich phifc phenol - sit (II) clorua (c6 mau tim, xem diéu ché& & thi
nghiém 10.1). Nhan xét va so sanh st bi€n ddi mau & ca hai dng nghiém.

e) Phdn iing thé nguyén tit oxi trong nhém cacbonyl ciia monosaccarit
phan ting tao ozazon
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Cho 1ml dung dich glucozd 5% va 3ml dung dich phenylhidrazin axetat
5% ( hoic 1ay phenylhidrazin hidro clorua tinh thé va natri axetat tinh thé
theo ti 1& 1 : 2 vé khdi ludng) vao 6ng nghiém, lic tron déu. Pit ong
nghiém vao ndi nudc soi trong khodng 20 - 30 phit. LAy 6ng nghiém ra khéi
ndi nude va 1am lanh. Nhan xét hién tugng x4y ra (két tla, mau).

Lam thi nghiém tudng tv v6i dung dich fructozd 5%.

III. PHAN UNG MAU CUA MONOSACCARIT

Héa chat

Dung dich fructozo 1% va 2%, dung dich glucozd 1% va 2%, dung dich
rezoxin (0.5g trong 100ml dung dich HCI 1 : 1), dung dich mat ong 5%,
C,HsOH, H,SO, dic, dung dich o - naphtol 5% trong etanol.

Cich ti€n hanh

a) Phdn ung ciia fructozo va rezoxin

R6t vao hai dng nghiém, mdi 6ng 2ml dung dich rezoxin. Nhé ti€p vao
dng nghiém thit nhat 2 giot dung dich fructozo 1%, dng thi hai 2 giot dung
dich glutozd 1%. Lic déu ca hai 6ng nghiém trong ndi nudc néng 80°C va
gilt nhiét do nay trong 8 phit. Nhian xét va so sanh mau ctia hai dung dich.

b) Nhdn biét fructozo trong mdt ong

Tié€n hanh tuong ty nhu 11.3a, nhung thay dung dich fructozo bing dung
dich mat ong 5%. So sanh k&t qua thi nghiém 11.3a va 11.3b.

¢) Phdn ving cia fructozo vdi o - naphtol

R6t 0.5ml dung dich fructozo 2% vao dng nghiém thd nhat, 0.5ml dung
dich glucozo 2% vao 6ng nghiém thif hai. R6t ti€p vao mdi dng nghiém 5ml
dung dich etanol trong H,SO4 (4ml C,HsOH : 1ml H,SO, dic). Sau d6 nhd
vao mdi 6ng nghiém 2 - 3 giot dung dich o - naphtol 5% trong etanol. Lic
déu hdn hgp va dun néng trong ndi nudc sdi trong khodng 2 - 3 phiit. Theo
doi sy xudt hién mau § mot trong hai dng nghiém.

IV. PHAN UNG CUA CAC NHOM HIDROXI TRONG PHAN TU
PISACCARIT

Héa chat
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Dung dich saccarozd 1% va 20%, dung dich lactozd 1% ( hodc dung dich
mantozd 1% ), dung dich NaOH 10%, dung dich CuSO, 5%, voi sita (m&i
pha ché).

Céch ti€n hanh

a) Phdn itng ciia disaccarit véi dong (11) hidroxit

Cho vao 6ng nghiém th nhat 1.5ml dung dich saccarozd 1% va 1.5ml
dung dich NaOH 10%; vao 6ng nghiém thd hai 1.5ml dung dich lactozo 1%
(hoic dung dich mantozo 1%) va 1.5ml dung dich NaOH 10%. Nhd vao mdi
dng tirng giot dung dich CuSO4 5% cho t6i khi xuat hién két tia xanh thi
dirng lai. Lic nhe hdn hdp vi quan sit hién tugng xdy ra (su bién dbi két
tlia, mau sic).

b) Phdn ving tao thanh canxi saccarat

Cho 5 - 7ml dung dich saccarozo 20% vao coc thiy tinh rdi vira khudy
vira nhé thém ting giot dung dich voi sita. Nhan xét hién tugng xay ra.

Cho thém lugng du vdi sita (3 - 4ml), khud'y déu hdn hgp rdi d€ yén
trong khodng 5 - 7 phiit. Loc 14y canxi saccarat. Pun dung dich vira loc dén
s0i. Nhan xét hién tugng xay ra. Sau d6 lam lanh hon hdp bing nudc d4.
Nhén xét hién tugng xay ra.

V. CAC PHAN UNG CUA NHOM CACBONYL TRONG PHAN
TU PISACCARIT

Héa chat

Dung dich saccarozo 1%, dung dich mantozé 1% va 5%, dung dich
lactozd 1% va 5%, dung dich thudc thit Felinh (xem thi nghiém 7.6), acid
axetic, dung dich NaOH 10%, dung dich sita (pha lodng vdi nudc theo ti 1€ 1
: 1 vé thé tich), dung dich phenylhidrazin axetat 5%, dung dich (hoic gidy)
phenolphtalein.

Dung cu

Coc thiy tinh (dung tich 25ml), phéu thdy tinh, diia thiy tinh.

Cach tién hanh

a) Phan itng vdi thudc thit Felinh
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R6t vao ba 6ng nghiém, mdi dng 1.5 - 2ml dung dich 1% cta mdt trong
ba disaccarit sau: saccarozd, mantozd, lactozd.Sau d6 rét vao tirng dng mot
thé tich twong duong dung dich thudc thit Felinh. Lic déu hdn hgp va dun
néng nhe phan trén cla tirng dung dich bing ngon Ita dén con cho téi khi
bdt dau sdi. Nhan xét hién tugng xdy ra trong cd ba dng nghiém.

b) Nhin biét lactozo trong sita

R6t 5 -7ml dung dich sita (pha lodng trong nudc theo ti 1& 1 : 1 vé thé
tich) vao cdc thily tinh (dung tich 25ml). Nhé thém vai giot acid axetic vao
cOc dong thdi khua'y nhe. Nhan xét hién tugng xay ra.

Loc 14y dung dich phan tich. Trung hoa dung dich thu dudc bing dung
dich NaOH 10% (khudy déu bing diia thdy tinh) dé€n moi trudng bazo y&u
(diing gidy tAm phenolphtalein). RSt riéng 2ml dung dich d3 trung hoa sang
ong nghiém va rét thém 2ml dung dich Felinh vio dng nghiém d6. Lic déu
hdn hgp trong 6ng nghiém va dun néng phan trén clia dung dich d&n soi.
Quan s4t hién tugng x4y ra va rit ra két luan.

¢) Phdn iing tao ozazon ciia mantozo va lactozo

C4ch ti€n hanh thi nghiém nhu da 1am & thi nghiém 11.2e. Theo ddi qué
trinh tao thanh két tda trong hai dng nghiém.

VI. PHAN UNG THUY PHAN SACCAROZO

Héa chat

Dung dich saccarozo 1%, dung dich H,SO, 10%, NaHCOj; tinh thé, dung
dich Felinh, dung dich rezoxin trong HCI (xem thi nghiém 11.3).

Cach tién hanh

R6t 3ml dung dich saccarozo 1% vao Ong nghiém va rét thém vao
d61ml dung dich H,SO, 10%. Pun néng dung dich trong khodng 2 - 3 phiit,
sau d6 1am lanh. Chia hdn hgp thanh hai phan:

-Trung hoa phan thi¥ nhat bing cach cho tir tit NaHCO; (tinh thé)
vao va khudy déu cho t6i khi ngirng tdch ra khi CO, (cin than dung dich cé
thé bi trao ra theo khi CO2). Sau khi trung hoa, rét vio dé6 mot thé tich

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc



Thuc hanh hoa hdu co - 156 -

tuong duong dung dich Felinh va dun néng phan trén cta dung dich bing
ngon ltta d&n con. Nhan xét hién tugng x4y ra.

- R6t vao phan thit hai 2ml dung dich rezoxin. Lic déu hdn hgp
va dat vao ndi nude néng 80°C trong khoing 8 phiit (xem thém thi nghiém
11.3). Nhan xét sy thay d6i mau cda dung dich.

VIL. PHAN UNG THUY PHAN POLISACCARIT

Héa chat

Dung dich ho tinh bot 2%, xenlulozo (gidy loc hoic bdng), dung dich
H,SO, 10%, dung dich H,SO4 70%, dung dich NaOH 10%, dung dich loang
I, va KI (mau vang sang).

Cich ti€n hanh
a) Thiiy phdn tinh bt

Cho 3 - 4ml dung dich hd tinh byt 2% va 0.5 - 1ml dung dich H,SO, 10%
vao dng nghiém. Lic déu va dit dng nghiém vao ndi nuSc sdi trong khodng
20 phit. Nhan xét sy thay ddi trang thai dung dich. Duing pipette 14y khodng
1 - 2 giot dung dich di thdy phin va chuyén vao 6ng nghiém thit hai da
chita sdn 1ml dung dich I, vd KI. Nhian xét mau ctia dung dich. Néu dung
dich vira thitr c6 mau vang sdng thi 14y 6ng nghiém chita hd tinh bot ra khéi
ndi nudc. Chuyén khodng 1ml dung dich di thiy phin sang 6ng nghiém thd
ba. Trung hoa hdn hdp bing dung dich NaOH 10%. Cho vao dung dich da
trung hda mot thé tich tuong duong dung dich thudc thit Felinh. Pun néng
nhe hdn hgp va nhian xét hién tugng xay ra.

b) Thity phédn xenlulozo

Cho mdt biang gidy loc (hoic mdt nhim nhd bong) va khodng 1ml dung
dich H,SO, 70% vao 6ng nghiém. Khudy déu hén hop bing diia thiy tinh.
Pit 6ng nghiém vao ndi nude s6i cho d&n khi dudce dung dich ddng nha't. BE
ngudi, trung hoa hdn hop bing dung dich NaOH 10% d&n moi trudng kiém.
Cho vao hdn hdp di trung hoa mdot thé tich tuong duong thudc thir Felinh.
Pun néng nhe hdn hgp. Nhan xét hién tugng x4y ra.

VIIL PIEU CHE XENLULOZONITRAT
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Héa chat

Xenlulozs (bong), HNO; (d=1.4g/ml), H,SO, diac (d=1.84g/ml), C,HsOH
khan, dietyl ete.

Cach tién hanh

Cho vao dng nghiém 4ml HNOs diic va tr tir cho thém 8ml H,SO, dic,
ddng thdi 1ic déu, hdn hgp phdt nhiét. Sau khi 1am lanh, ding diia thiiy tinh
dwa mot nhim bong vao dung dich hdn hop acid. Dit 6ng nghiém vao ndi
nudc néng 60 - 70°C, ddng thdi khudy nhe hdn hgp bing diia thiy tinh. Sau
5 phiit ding diia thdy tinh 14y xenlulozd nitrat ra khdi dung dich. Rira cin
thian sdn pham bing nudc cho d&€n khi hét acid (du tién rira trong coc nudc,
sau d6 rira dudi voi nude). Ep sin phim gitta hai t gidy loc, sau d6 1am kho
trong capsun st dit trén ndi nudc s6i. SAn phdm (c6 mau vang sdng) dugc
chia thanh hai phan :

- Pua phan thit nhat vao gan ngon dén con. Nhan xét hién tugng
Xay ra.

- Cho phan thit hai vao 6ng nghiém khd. Rét vao d6 mot thé tich
thich hop hdn hgp etanol khan va dietyl ete (theo ti 1& 1 : 1) ddng thdi khudy
déu dé dudc dung dich nhdt (dung dich colodion). Nhd dung dich vira thu
dugc 1én mit kinh thily tinh. Sau khi dung mdi bay hdi hét, tich 14y 16p
mang méng va dua lai gan ngon dén con. Nhian xét hién tugng xay ra.
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Chuong XII. AMINOACID VA PROTIT

I. PHAN UNG CUA ACID AMINOAXETIC VGI CAC CHAT
CHI THI

Hoa chat

Dung dich acid aminoaxetic (glixin) 2%, dung dich metyl dacam, dung
dich metyl d6, dung dich quy.

Cich ti€n hanh

Cho 1ml dung dich acid aminoaxetic 2% vao 6ng nghiém va nhd ti€p 2
giot dung dich metyl dacam. Lam thi nghi€ém tuong tu v6i dung dich metyl
d4, dung dich quy.

Nhan xét mau sic clia cac dung dich acid aminoaxetic truéc va sau khi
cho thém cédc dung dich thudc thit.

II. PHAN UNG CUA ACID AMINOAXETIC VOI PONG (1)
OXIT

Héa chat
Dung dich acid aminoaxetic 2%, bot CuO, dung dich NaOH 10%.
Céch ti€n hanh

Cho 0.5g bdt CuO va 2 - 3ml dung dich acid aminoaxetic 2% vao ong
nghiém. Lic déu dng nghiém va dun néng hdn hdp trén ngon lta dén cdn
trong khodng 3 - 4 phit. Sau khi dun néng dem dit 6ng nghiém trén gia dé
CuO con du ling xuéng. Nhan xét mau ctia dung dich.

R6t khodng 0.5ml dung dich sang 6ng nghiém thit hai va nhd vao dé1 -
2 giot dung dich NaOH 10%. Quan sit xem c6 sy xudt hién k&t tia Cu(OH),
khong? Tai sao? Gan 1dy phan dung dich con lai sang dng nghiém thi ba va
lam lanh trong c6c chita hdn hdp nuée d4 va NaCl. Quan sit sy xuat hién
két tda clia hgp chat phitc ddng (II) v6i acid aminoaxetic.
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III. PHAN UNG CUA ACID AMINOAXETIC VGI ACID NITRO

Hoéa chat

Dung dich acid aminoaxetic 10%, dung dich NaNO, 10%, acid axetic k&t
tinh.

Cach tié€n hanh

Cho vao 6ng nghiém 2ml dung dich acid aminoaxetic 10%, 2ml dung
dich NaNO, 10% va 2 giot acid axetic k&t tinh. Lic nhe 6ng nghiém va quan
sat hién tugng xdy ra trong dung dich.

IV. PHAN UNG MAU CUA o - AMINOACID VGI NINHIDRIN

Héa chat

Dung dich acid aminoaxetic 1%, dung dich ninhidrin 0.1%.

Cich ti€n hanh

Cho vao 6ng nghiém 2ml dung dich acid aminoaxetic 1% va 2 - 3 giot
dung dich ninhidrin 0.1%. Lic nhe 6ng nghiém, dit dng nghiém 1én gid dé
quan sit. Theo doi sy xuat hién mau dic trung ctia dung dich (chd y : sy
xuit hién mau x4y ra tr tf, nén cin theo ddi sau mdt thdi gian da dit ong
nghi€ém I€n gid).

V. TINH CHAT PEEM CUA DUNG DICH PROTIT
Hoéa chat

Dung dich protit (Iong tring triing hoic zelatin), dung dich HCI
(d=1.19¢/ml), dung dich NaOH dic, dung dich d4 Conggd, dung dich
phenolphtalein 1% (trong etanol).

Cach tién hanh
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a) Pha lodng 1ml dung dich HCI (d=1.19g/ml) bing 15ml nu6c cit. Sau
do6 lai pha loang 1ml dung dich HCI vira thu dugc bang 15ml nudc cat.

Nho 2 - 3 giot dung dich @4 Conggd vao dung dich HCI vira dudc pha rat
loang, dung dich xuit hién mau xanh.

Cho vao &ng nghiém 2 - 3ml dung dich protit va 1ml dung dich HCI
nhuém mau xanh § trén. Quan sit sy chuyén mau cta dung dich.

b) Chuén bi dung dich NaOH rat lodng (nhv da chudn bi dung dich HCI
rat loing néu trén va cho thém 2 - 3 giot dung dich phenolphtalein, dung
dich xudt hién mau hdng.

Cho vao 6ng nghiém sach 2 - 3ml dung dich protit va 1ml dung dich
NaOH loiang nhudm mau hong. Quan sit sy bién ddi mau.

VL. KET TUA THUAN NGHICH PROTIT

Héa chat

Dung dich protit (Iong tring tring), dung dich (NH4),SO, 42%,
(NH4)2$O4 tinh thé

Cach tién hanh

Cho vao dng nghiém 3 - 4ml dung dich protit va thé tich tuong duong
dung dich (NH,4),SO4 42%. Lic nhe dng nghiém thiy dung dich trd nén duc
hon hodic xuit hién két tda bong clia globulin. R6t khodng 1ml dung dich
duc sang 6ng nghiém khic da chita sin 2 - 3ml nuSc cit. Lic nhe Ong
nghiém. Nhan xét sy thay d6i dd duc ctia dung dich.

Phan con lai cia dung dich duc dudc loc qua gidy loc. Vira lic nhe phan
nudc loc vira cho tr tit  (NH,4),SOy tinh thé€ vao, d&€n khi mudi amoni sunfat
khong tan hét (khodng 1 -2g). Theo dbi sy xuat hién két tlia bong clia protit
(hodc dung dich tré nén duc hon).

R6t vao dung dich chita k&t tia mot lugng nude cAt c6 thé tich gip hai
lan thé tich dung dich. Lic nhe vi nhin xét sy thay ddi dd duc cda dung
dich.

VIL KET TUA PROTIT BANG ACID VO CO PAC
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Héa chat

Dung dich protit (1ong tring tridng), HNO; (d=1.41g/ml), HCI
(d=1.19g/ml).

Cach tién hanh

R6t vao 6ng nghiém thit nhat 1ml HNO; dic, vao 6ng nghiém thit hai 1
- 2ml HCI dic. Nghiéng ong nghiém va cin thin rét vao thanh tiing dng
nghiém 1 - 1.5ml dung dich protit (khéng cho protit tron 1an véi 16p acid).
Dit c3 hai dng nghiém trén gia. Theo doi su xuit hién k&t tda protit trén bé
mit phin chia hai I6p chat 1dng. Sau dé lic nhe cd hai dng nghiém va nhin
xét sy thay ddi lugng két tia protit trong dung dich.

VIIL KET TUA PROTIT BANG MUOI KIM LOAI NANG

Héa chat

Dung dich protit (1o0ng trdng tring), dung dich CuSO, bao hda, dung dich
Pb(CH;COO), 20%.

Cich ti€n hanh

R6t vao hai 6ng nghiém, mdi 6ng 1 - 1.5ml dung dich protit. Trong khi
14c nhe, nhé tr tr tirng giot CuSO, bdo hda vao 6ng nghiém thd nhat va
tirng giot Pb(CH3COO), 20% vao 6ng nghiém thd hai. Quan st sy xudt hién
két thia va mau cda két tda protit trong ¢4 hai trudng hgp.

Ti€p tuc nhd thém luong du dung dich mudi CuSO, va Pb(CH;COO),
vio hai 6ng nghiém trén. Nhan xét sy bién ddi lugng k&t tda protit trong ca
hai 6ng nghiém.

IX. KET TUA PROTIT BANG PHENOL VA FOMALIN

Héa chat

Dung dich protit bdo hoa (long tring tritng), phenol (tinh thé), fomalin
40%.
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Cho vao hai dng nghiém, mdi 6ng 1ml dung dich protit bio hdoa. Cho
thém vao dng nghiém thit nhat vai tinh thé phenol, vao 6ng nghiém thit hai
Iml fomalin. Lic nhe 6ng nghiém va theo doi sy xuat hién k&t tia.

X. SUPONG TU PROTIT KHI PUN NONG

Héa chat

Dung dich protit (10ng tring tritng), dung dich (NHy4),SO4 15%, dung dich
NaOH 10%, CH;COOH.

Cach tién hanh

Cho 2 -3ml protit vao dng nghiém, dun néng trén ngon lira dén cdn cho
dén soi trong khoang 1 phit. Quan sit sy xuat hién protit dong tu.

Lam lanh hdn hgp, chia hdn hop thanh hai phan. Nhd vao phan thif nhat
1 - 2 giot acid axetic, nhd vao phan thit hai 1 - 2 giot dung dich (NH,4),SO,
15%. Lic déu va dun néng cé hai 6ng nghiém cho dé&n s6i. Nhan xét sy thay
ddi lugng protit ddng tu trong ca hai 6ng nghiém.

Lam lanh c3 hai 6ng nghiém. R6t vio titng 6ng nghiém mot thé tich
nudc tuong duong véi dung dich chita k&t tia protit va Iic nhe hdn hdp. Sau
dé cho ti€p vao phan 6ng nghiém 1ml dung dich NaOH 10% va lic nhe hdn
hdp. Nhan xét su thay d6i lugng protit ddng tu khi cho thém nudc va khi cho
thém dung dich kiém.

XI. CAC PHAN UNG MAU CUA PROTIT

Héa chat

Dung dich protit (1ong tring tritng), dung dich NaOH 30%, dung dich
NaOH 10%, HNO; (d=1.4g/ml), dung dich CuSO, 2%, dung dich
Pb(CH;COO), 10%, dung dich ninhidrin 0.1%, dung dich thudc thtt milon.
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Cach tién hanh

¢ Thudc thit Milon dugc diéu ché bing cdch hoa tan khi dun néng
2g (~0.15ml) thuiy ngan kim loai trong 3ml HNO; ddc. Dung dich viea
diéu ché dwoc pha lodng bing nudc cdt dén thé tich 10ml. DE yén vai gio,
sau dé loc 14y dung dich.

a) Phdn iing biure

Cho vao dng nghiém 1ml dung dich protit, Iml dung dich NaOH 30% va
1 giot CuSOy4 2%. Quan sat mau dic trung ctia dung dich.

b) Phdn ving vdi ninhidrin
Cho vao dng nghiém 1ml dung dich protit, 2 - 3 giot dung dich ninhidrin.

Lic nhe 6ng nghiém va dun soi vai phiit. Quan sit mau dic trung clia dung
dich (xem thém thi nghiém 12.4).

¢) Phdn ting xangtoprotein

Cho vao 6ng nghiém 1ml dung dich protit va 0.2 - 0.3ml HNO; dic. Lic
nhe thdy dung dich xuit hién két tlia tring. Pun néng hdn hop trén ngon Itta
dén con cho dén soi trong khodng 1 - 2 phit. Nhan xét mau dic trung cla
hdn hgp. Lam lanh hdn hgp, cAn thin nhd tirng giot NaOH 30% (khodng 1 -
2ml). Theo doi sy bi€n d6i mau cda hdn hgp.

d)Phdn itng vdi thudc thit Milon

Cho 1ml dung dich protit va Iml dung dich thudc thit Milon vao &ng
nghiém. Pun néng hdn hgp (khdng 1ic 6ng nghiém) trong ndi nuéc sdi. Lic
diu dung dich c6 k&t tda bong tring, khi dun néng két tha bi déng vén va
xuat hién mau. Nhian xét mau dic trung clia két tha va cia dung dich.

e) Phdn ving nhdn biét luu huynh trong protit

Cho vao 6ng nghiém 1 - 2ml dung dich protit vd mot thé tich dung dich
NaOH 30% gap d6i. Pun s6i hdn hdp trong khodng 2 - 3 phit. Nhian xét mui
ctia hon hgp.

Cho vao dung dich néng & trén Iml dung dich Pb(CH;COO), 10% va
dun s6i hdn hgp. Theo ddi su xuat hién mau va két tla trong dung dich.

Pham Vin Tét - Nguyén Qudc Tudn Khoa Hod Hoc
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