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X. PHENOL

X.1. Dinh nghia

Phenol 1a mot loai hop chat hiru co ma trong phan tir c6 chira nhém hidroxyl (—OH) lién
két truc tiép vao nhan benzen (nhan thom).

X.2. Cong thirc tong quat

Phenol don chirc, chira mét nhan thom, gdc hidrocacbon lién két vao nhan thom khéng
c6 hay néu c6 1a goc no mach hé:

CoHon+2-5-1OH = C.H,,_7OH n=6

Phenol don chire:

CnH2n+2787m710H = CnH2n777mOH n=6 - L.
m : nguyén, duong, chan, c6 the¢ bang 0
(m=0;2;4;6;8;...)

CoiHon+2 -5 2« 1OH = | CyHyy 7 2«OH 6, k=0,1,2,3,4,...
0: 1 nhan thom, no, mach hé
1:  ngoai nhan thom, con c6 1 lién
két doi hodc 1 vong
2:  ngoai nhan thom, con co 2 lién
két d6i, hodc 1 lién két ba hoic
1 vong va 1 lién két d6i hodc 2 vong

v

n
k
k

k

Chuy

G.1. Trong chuong trinh pho thong, khi n6i phenol thi hiéu 12 phenol don chirc. Nén c6
thé dung cong thirc tong quat CnHyy 7 -2 OH dé dat cho moi phenol (don chirc,
mot nhan thom hay nhiéu nhan thom, gdc hidrocacbon lién két vao nhan thom no
hay khong no, c6 vong hay khong c6 vong). Con cong thuc CnHa, -7 OH chi dp
dung dung cho phenol don chirc, mdt nhan thom, goc hidrocacbon lién két vao
nhan thom 14 gbc no mach hé.
Téng quat c6 phenol don chirc, da chirc, mot hay nhiéu nhan thom, gbc hidrocacbon
lién két vao nhan thom c6 thé no hay khong no, mach hé hay vong.

G.2. Phenol don gian nhét 1a C¢Hs-OH. Chat niy ciing c6 tén 1a phenol hay phenol
thuwong. Phenol don gian nhét con ¢o cac tén: Hidroxi benzen; Axit phenic; Axit
cacbolic. Chat nay 1a chét ran, tinh thé khong mau, c6 mui dic trung, nong chay o
43°C. S6i ¢ 182°C. Pé lau trong khong khi phenol tu chay rira (vi nd hat am tao
thanh hidrat, néng chay ¢ 18°C) va nhuém mau hong (vi bi oxi héa mot phan boi
oxi). Mt dui c6 kha ning tao lién két hidro v6i nudc, nhung phenol tan it trong
nuée lanh (9,5 gam/100 gam nudc & 25°C), do gbe hidrocacbon phenyl (CeHs—)
khé 16n nén ky nudc. Tuy nhién phenol tan vo han trong nwéc nong c¢6 nhiét do >
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70°C. Phenol c6 ti khéi 1,072 (khdi lugng riéng 1,072g/ml). Phenol c6 tinh axit
yéu K, =1.10" (pKa = 10). Phenol co tinh sat trung, rat doc, giy phong ning khi
roi vao da (lam phong da).

OH Phenol
Axit phenic
Axit cacbolic
Hidroxi benzen
(CsHsOH)

G.3.

@CHon khoég phaﬂlaanofaphenol maféamﬁréé'u thc“;m vi nhoin —OH khoag liea keétrot

GA4.
OH
lagmo&phenol fiachdg (hai chda phenol)- Chafinag cottea |ladResorcinol
OH H hay 1,3-fiihifiroxi benzen
CH,OH lagnoéhép chaéhdd cd tap chde, voa cotnhoin chéé phenol voa
cotnhotn choe rodu. Chainag cotted |ag-hifiroximetyl phenol.
Bai tap 78

Tim CCTPT cuia cic chat c6 CTCT sau day:

CH:CHZ CZH 5

Bai tip 78 )
Tinh khoi lugng phan tir cua céc chat sau day:

O @ OH H,—C=CH
‘ ‘ CH=CH,

CH{ OH
CHy CH.

CH;  OH oH
CHZ_ CH3

(C=12;H=1;0=16)

CHj,
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X.3. Ciach doc tén (Chii yéu la tén ciia phenol don chirc)

- Coi cac gdc hidrocacbon lién két vao nhan thom nhu 1a nhom thé gan vao phenol
thuong (CsHsOH), C ¢6 nhom —OH lién két vao dugc danh s6 1.

- Mot s6 phenol c6 tén thong thuong nén thudc.

Thi du:
OH OH OH OH
i i CH;
CH;
(C¢HsOH) (C,H;0H) (C7H;,0H)
__Phrenol 2-Metyl phenol 3-Metyl phenol CH;
Hifiroxi benzen  o-Metyl phenol m-Metyl phenol (C7H;0H)
Axit phenic 0-Cresol m - Cresol 4-Metyl phenol
CH; p-Metyl phenol
OH p- Cresol
(CHy); C(CH; )3 P
CH,=CH
OH
CH
e C(CHy)s c=ci
(éloHBOH) (C1stsOED il =
2-1sopropyl-5-metylphenol 2 4 6-Tritertbutyl phenol _ (C13Hy,OH)
3-hi ﬁroxi -4-isopropyl toluen 2-Vinyl-4-alyl-5-etinyl phenol
OH
(C 6H4((}3H)2) Resordi ol (CeH3(OH)3) (C1oH;0H)
Catechol 1, 3-Nihifiroxi benzen Pirogalol 2- Napol
1, 2-Ni hfiroxibenzen 1, 2, 3-Trihifiroxi benzen
Bai tap 79

Doc tén, viét CTPT va tinh khéi luong phan tir cac chét sau day:

OH H OH

OH
@ e
= CH-CH,

CH=C
CH=CH, CH,4

CH,CH,CH,;
CH,- CH=CH,
OH

(C=12;H=1;0=16)
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Bai tap 79°

Viét CTCT cac chét c6 tén sau day:

orto-Cresol; m-Cresol; p- Cresol

Axit picric (2,4,6-trinitrophenol)
2,4,6-Tribromphenol

Phenetol (Etyl phenyl ete; Etyl phenyl eter)
o-Alylphenol

p-Hidroxibenzyl ancol

Axit salixilic (Axit o-hidroxibenzoic; Acid salicilic)
Anisol (Metyl phenyl ete)

Axit phenic; Axit cacbolic; Phenol; Hidroxi benzen
m-Aminophenol

TrrEE e a0 o

X.4. Tinh chit héa hoc
X.4.1. Phan @ng chay

=40, o nCO, + (n-3)H0

CnHZn — 7OH + ( 2 _>

DPong dang phenol thudng
(Phenol don chirc, 1 nhan thom, “no”)

CiHopo7-2OH  + (3?” -2- %) 0, ¢y nCO + (n-3-k)H,O
Phenol don chirc
X.4.2. Tac dung véi kim loai kiém (Li, Na, K, Rb, Cs)

Giéng nhu ruou, phenol tac dung dugc véi kim loai kiém dé tao mudi phenolat kim loai
kiém va khi hidro.

1
C.H,,_7OH + M — (C,H,,_.7OM + 5 H,
Pdng ding phenol thuong  Kim loai kiém Mubi phenolat KL kiém  Khi hidro
Thi du:

C@HsOH + Na — C6H50Na + % Hz

Phenol Natri Natri phenolat Hidro
Axit phenic Natri phenat
2
Kali .
p-Metylphenol Kali p-metylphenolat Hidro
p-Cresol Kali p-cresolat
on + L — oLi + L+ H,
2
H,C=CH Liti CH,=CH
m-Vinylphenol

Liti m-vinylphenolat
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X.4.3. Phan trng véi dung dich kiém (Dung dich bazo tan trong nudc)

Rugu khong tac dung v6i dung dich klem nhung phenol tiac dung dwgc véi dung
dich kiém tao mudi phenolat va nudc, gidng nhu mot axit. Nguyén nhan cua tinh chat
héa hoc nay 1a do nhan thom (nhom phenyl, néu 1a phenol thuong) rat dién tir, khién cho
lién két gitra O va H trong nhém hidroxyl (—O—H) ting thém phén cuc, H trong nhom —
OH cua phenol cang thém linh dong, tirc lam tang tinh axit. Nhan thom rat di¢n t& nhém
—OH la do hiéu tmg cong huéng, hiéu Gmg miii tén cong, p — 7 tiép cach, chir khong phai
do hiéu ing cam. Vi vay mdc du do am di¢n ctua O (3,5) 16n hon d6 am dién cua C (2,5),
dién tir p ciia O vén bj kéo vé phia nhan thom. Trong khi gdc hidrocacbon ankyl R— mach
hé trong ruou ddy dién tir vé phia —OH (do hiéu tng cam), 1am giam su linh dong cua H
(trong nhom —OH) cua ruou. Noi cach khéc, phenol cé tinh axit manh hon rugu. Do do
phenol tac dung dugc véi dung dich bazo tao mudi va nude giéng nhu mot axit, con rugu
khong tac dung dugc véi dung dich bazo.

R-OH + OH(dd) %
Ruou Dung dich kiém

ArOH + OH(@dd) ——>  ArO + HO
Phenol Dung dich kiém Mudi phenolat Nuéde
Thi du:

CH3' CHz' OH + NaOH
R&6u etylic Dung déch xuti

@OH + NaOH ——> @ONa + H,0

D dach Xuti No6o6a
Phenol 1ng aen AU Natri phenolat
@CHZOH < BaOHy %
R66u benzylic

2CH3@OH + Ba(OH), ——> Ba( CH;- @0) *  2H,0

2
p-Metyl phenol Dung ddch Bari hifiroxit

p- Cresol NG6E Barit Bari p-metyl phenolat

Bari p-cresolat

Luuy

L.1. Tuy phenol c6 tinh axit nhung rit yéu, n6 yéu hon chirc axit thir nhit cia axit
cacbonic (H,CO3). Do d6 khi suc khi CO; vao dung dich mu6i phenolat thi phenol
bi day ra khéi mudi phenolat, dong thoi co sur tao mudi cacbonat axit (HCO3").

H,COs c6 Ka; =4,3.107 ; Ka, =5,6.10"""  (Hay HCO; c6 Ka=5,6.10"")

C¢HsOH c6 Ka=1,3.107"°
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Thi du:
@ ONa + C02 + Hzo —_— @ OH + NaHCO3
Natri phenolat Khi cacbonic Phenol Natri cacbonat axit

(tan) (lt tan)

L.2. Khi cho phenol vao nudc thi thiy duc (vi phenol it tan trong nudc ¢ nhiét do
thuong), néu cho tiép dung dich xut vao thi thdy tao dung dich trong (do co su tao
mudi natri phenolat tan). Néu suc tiép khi CO; vao thi duc (vi co sy tai tao phenol).
C6 thé can cir hién tuong dac trung nay dé nhan biét phenol, ciing nhu tach iy
riéng phenol ra khoi hdn hop céc chat hitu co.

CeHsOH + NaOH —> C(CgHsONa + H,O
_ Phenol Dung dich xut Natri phenolat Nudce
(Itan, dd duc) (Tan, dd trong)

CHsONa + CO, + H,O —> C¢HsOH + NaHCOs;
Natri phenolat Khi cacbonic Phenol Natri cacbonat axit
(dd trong) (dd duc) Natri bicacbonat ; Natri hidrocacbonat

L.3. Phenol tac dung dugc dung dich kiém trong khi ruou khong tac dung duge véi dung
dich kiém cho thiy dnh hwéng ciia nhém phenyl (C¢Hs—) dén nhém hidroxyl
(~OH): nhom phenyl rat dién tir 1am ting su phan cuc cua lién két O-H,....nhu da
giai thich ¢ trén.

Bai tap 80

Hon hop gém ba chat long: Rugu benzylic, benzen va phenol. Hay tach liy riéng ting
chat ra khoi hdn hop bang phuong phap hda hoc. Cho rugu benzylic tan trong nudc
khong dang ké, tan nhiéu trong cac dung méi hitu co.

Bai tap 80° y . )
Tach lay riéng ra khdi hon hgp gom céc chat 16ng: Toluen, m-Cresol va Stiren.

X.4.5. Phan trng v6i nwéc brom (Dung dich Br;)
Phenol 1am mét mau dé niu ciia nuwéc brom déng thoi tao két thia mau tring véi

nudc brom. Nguyén nhan la do tham gia phan (mg thé dé dang vao nhan thom cua phenol
va tao san pham thé 2,4,6-tribromphenol khong tan c6 mau trang.

+ 3BI'2 _— + 3HBr

Phenol NO6G Brom Axit bromhifiric
(mea Aolnad) 2,4,6-Tribrom phenol
(khoag tan, maa traég)
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Phenol tic dung dé dang v6i nuéc brom, trong khi benzen khong tac dung dwoe véi
nuwée brom. Diéu nay cho thdy anh hwéng ciia nhém hidroxyl (—<OH) dén nhém
phenyl (C¢Hs—) trong phén tir phenol. Nhom —OH day dién tir vao nhém phenyl (do
hi€u tng cong huong), lam cho cac vi tri 2,4,6 dbi v&i nhom hidroxyl (vi tri orto, para)
tuong ddi tap trung mat do dién tich 4m nhidu hon so véi cac vi tri 3,5 (vi tri meta). Do
d6 cac nhom thé 4i dién tir (than dién tir) —Br®" (ctia Br,) d& thé vao cac vi tri 2,4,6 cua
nhom phenyl trong phén tir phenol, trong khi nuéc brom khéng tham duoc phan Gng thé
than dién tr vao nhan thom ctia benzen.

C6 thé can ctr phan Uing dac trung nay dé nhan biét phenol. (N€u la phenol thi s€ cho
dugc phan ung thé ai dién tir voi nudc brom, né lam mat mau do nau cua nudc brom,
dong thoi c6 tao ket tia mau trang).

Bai tap 81 ) ) )
Bang phuong phép hoa hoc, nhén biét cac hoa chat dang 1dng dung trong céac lo mat
nhan: Phenol, Benzen, Rugu benzylic, Glixerin, Heptin-1, Hepten-1.

Bai tap 81’ )
Phan bi¢t cac chat dang long khong mau sau day chwra trong cac binh khong nhan:
Toluen, Xiclohexan, Etylenglicol, Isopren, n-Butylaxetilen, Phenol, Rugu isopropylic.

X.4.6. Phan wrng nitro hoa phenol (Phenol tac dung axit nitric)

Phenol tac dung axit nitric d@m déc, c6 axit sunfuric (acid sulfuric) dam dac lam xtc tac,
thu dugc chét 2,4,6-trinitrophenol hay axit picric. Axit picric tao ra 1a mot chét it tan co
mau vang. Axit picric hién dién & dang tinh thé mau vang, khong mui, c6 vi rat de’ing, it
tan trong nudc. Khi dap manh axit picric hay d6t nong nhanh (> 300°C) né s& nd. Do d6
axit picricla mot loai thude né. Axit picric con dugc dung dé chira phéng.

H OH

0,N_~2NO

. H,S0,(f) 2 2
+ 3HNO (i) —2—H 1 3 + 3H,0

5
4
Axit nitric fain naé

Phenol NO,
2,4,6-Trinitrophenol

(Tinh thedmaa vaag, moéloai thuoé noachéa photg)

Phan {mg nitro hoa phenol ciing cho thdy anh huéng ciia nhom hidroxyl dén nhom phenyl
trong phan tir phenol. Nhém hidroxyl day dién tir vao nhan thom khién cho cac vi tri
dugc danh sé 2,4,6 (vi tri orto, para) dbi voi nhom —OH tuong dbi tap trung mat do dién
tich &m nhiéu hon so véi cac vi tri 3,5 (vi tri meta), nén cac nhom thé ai dién tu O,N%*-
(ctia HNO3) d& thé vao cac vi tri 2,4,6 tap trung mat do dién tich am nay.

Bai tap 82 )
Dot chay hoan toan 11,6 gam chat hitu co A thi thu dugc 24,2 gam CO,; 4,5 gam H,0 va
5,3 gam x0da (soda).
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Xac dinh CTPT ciia A. Biét rang A c¢6 chira 1 nguyén tir O trong phén tir.

Suc khi CO, vao dung dich c6 hoa tan A thi thu duoc mot dan xuét benzen B. Viét
phuong trinh phan tng va xac dinh CTCT cua A, B. DPoc tén A, B.

Hon hop X gom hai chét ké tiép trong diy dong dang cua B. 7,14 gam hdn hop X tac
dung vura du 100 ml dung dich NaOH 0,7M. Xac dinh CTCT va tinh % khdi luong
mdi chét trong hdn hop X.

d. Nitro hoa B béng dung dich HNO3s dam déc c6 du trong H,SO4 dam dac thi thu duogc

chét D.

a. Viét phuong trinh phan tng va doc tén D.

B. Cho 4,58 gam D vao mot binh thép chiu dugc ap sudt cao c6 thé tich khong doi
500 cm’ roi thuc hién phan tmg ndé D & 2000°C. Tinh 4p suét trong binh sau
phan ung nd & nhiét do trén. Biét réng D n tao cac khi CO, CO», N, va Ho. Ap
suét thuc té thap hon so v6i 1y thuyét 1a 10%.

(C=12;H=1;0=16;Na=23;N=14)
PS: A: C¢HsOna; B: C¢HsOH; hh X: 39,50% C¢HsOH; 60,50% C,H,OH;
D: Axit picric; 60,427 atm
Bai tap 82’

Pét chdy hoan toan 3,48 gam chét hiru co X thi thu duoc 7,26 gam COy; 1,35 gam H,O
va 1,59 gam natri cacbonat.

a.

Xéc dinh CTPT ciia X. Cho biét phén tir X chira 5 nguyén tir hidro.

b. Khi cho X tac dung voi dung dich HCI thi thu dugc mot chét dan xuit benzen Y. Viét

phuong trinh phan tng va xac dinh CTCT cia Y. Poc tén X, Y.

c. Hon hop A gom hai chit trong diy dong dang ctia Y. Cho 4,04 gam hdn hop A tac
dung véi dung dich KOH 0,8M thi can ding 50 ml dung dich KOH. Xéc dinh CTPT

va tinh % khoi luong mbi chit trong hdn hop A. Biét rang hai chat trong hdn hop A

hon kém nhau 28 dvC trong phan ttr.

d. Cho chét Y tac dung voi dung dich HNO; dac c6 du, c6 H,SO4 dac xuc tac, thi thu

duoc chat hitu co Z.

- Viét phuong trinh phan tmg va doc tén Z.

- L'Qiy 11,45 gam chat Z cho vao mdt binh chiu duoc ap suit cao co thé tich 1 lit rdi
thuc hién phan tng nd Z & 1800°C. Tinh ap suit trong binh sau phan tng nd &
nhiét do trén. Cho biét Z nd tao ra cac khi CO, CO,, N, H,. Ap suét thue té thép
hon 5% so véi 1y thuyét.

(C=12;H=1;0=16;N=14;Na=23)

bS: CsHsONa; C¢HsOH; 69,8% CcHsOH; 30,2% CgHyOH; 72,713 atm
X.4.7. Phan tng cong hidro
Q- = O

OH + 3H, —> OH

(CeH1sOH) Hinro (CHy OH)
Phenol Xiclohexanol

Chuy

C.1. Phenol cé tinh axit rit yéu, né6 khong 1am d6i mau qui tim (qui xanh) héa do.
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C.2. Phenol c6 thé tac dung truc tiép voi axit hitu co dé tao este, nhung hi¢u suét dat rat
thap, nén nguoi khong diéu ché este ciia phenol bang cach cho phenol tic dung
v6i axit hitu co. Dé diéu ché este ctia phenol thudng ngudi ta cho phenol tic dung
v6i clorua axit (clorur acid, R-CO-Cl) hay véi anhidrit axit (anhidrid acid, RCO-O-
CO-R) trong dung dich kiém hoic trong piridin (CsHsN).

C.3. Khac véi ruou, phenol khong tham gia phan Gng thé nhém —OH khi cho tic
dung v6i HC1, HBr, H;SOy,....(Khong tao este vo co khi cho phan ung véi céac
axit vo co)

ffng dung

Phenol dugc dung dé diéu ché nhiéu dugc pham nhu Aspirin (hay axit acetylsalicilic,
hay axit 2- acetoxi benzoic, hay 0-CH3;CO-O-C¢Hy-COOH, lam giam dau, ha nhiét,
phong va chita huyét khdi); Axit salicilic (Axit 2-hidroxi benzoic, o- HO-C4H4~-COOH,
thudc giam dau, ha nhiét, chéng viém), Metyl salicilat (ddu noéng, lam giam dau trong
cac chimg viém thap khop, dau co, 0-HO-CeHa- COOCH3). Tur phenol diéu ché duoc
pham nhudm, chit déo (Nhuwa phenolfomandehit....), to téng hop (Nilon-6,6...), thude
diét co va ciing 1a chit kich thich td thuc vat (2,4-D, 1a ‘mudi natri cua axit 2,4-
dlclophenonomaxetlc 2,4-Cl,C¢H30-CH,COONa...), thube nd (Axit plcrlc), thude diét
nam moc (orto- va para-nitrophenol, o- va p-O,N-C¢H4-OH...). Phenol co thé dung tryc
tlep lam Chét sat trung, tiy ué....(nhu phenol duoc cho va ho tinh bot 1am keo dan gidy
dé bao quan ho tinh bot 1au huw, nhd tinh sat tring cta phenol).

OH ONa
@ + NaOH ——> @ +  HO0
Phenol Natri hifiroxit Natri phenolat Nooa
ONa/\ OH oH
H
@ +  0=C=0 1250C @ COONa . COOH
— (" — + a
. A ) 4-7 atm
Natri phenolat ~ Khi cacbonic Natri salixilat o
. o e Axit salixilic
(Phat 6ag Kolbe, ngoagchddng trinh phodhoag)
OOH
H,S04f) OCOCH;
f
. CH3 C—g—c-ci; 204 *  CH;COOH
7 1
il . Axit axetic
Asxit salixilic Anhifirit axetic Aspirin
Axit axetylsalixilic

Axit 2-axetoxibenzoic
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OOH OOCH;
OH
OH o
+ CH3OH HZSO4 (n) ,t + H2O
Axit salixilic Metanol Metyl salixilat
Metyl o-hidroxibenzoat
(Da@ noag)
H
n+2) + (n+1)H-CHO —» + (n+1)H0
T (H)
Phenol Fomanfiehit fueg ngong NGOG

Nhoa phenolfomaniiehit (math thaag)
(Moéloai chafided, keo dai god
Hay: H I
Xt
n + nHCHO ——»> CH,— + nH0
~ n
Phenol Fomanfehit
Nh&a phenolfomanfiehit  (maich thaag)

N
@OH s, —— QOH
t

(C¢HsOH) (CeH,;,OH)
Phenol Hifiro Xiclohexanol
tO
QOH * HNO; ——> [ @O} ——> HOOC-(CH,),-COOH
Xiclohexanol Axit afiipic

Xiclohexanon
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HHOOC(CH2)4COOH + IleN(CHz)()NHZ

Noag truag ngéng_
O >

Axit afiipic Hexametylenfiiamin ~ (t X1) o) 0
To Nilon-6,6
OH H
Fe Cl
+ 20 — > + 2HCI
Hifiro clorua
Phenol Clo
Cl
- 2,4-Niclophenol
H,0

Na
Cl
+ NaOH e a +
Cl a

Na Natri 2,4-fiiclophenol at
a - CH,~ COOH
+ w Oy CHC00H  ———> cl . Nl
Cl Axit Cloaxetic Natri clorua
Cl
Axit 2,4-fii clophenoxiaxetic
CH,COOH
CH,COONa
Cl
NaOH EE— d
.
a . HO0
Cl
Cl
Natri 2,4-fiiclophenoxiaxetat
(Chaédieéco®,4-D)
OH H
< O,N NO,
H,SO,(f 2
+  3HNOs(A) _HS0M) +  3H,0
Phenol Axit nitric (Aiaén Nag) NO,
Axit picric (mo&loai thuoé nod
2,4,6-Trinitrophenol
H H H
0
2 NO,
¢ mo, 2¢&, - (+H,0)
Axit nitric loadg (19%), lahh
NO,
Phenol

o-Nitrophenol p-Nitrophenol
(Chaédieéinaégn moé)

[-ﬁ—(CH2)4—g—NH-(CH2)6-NH-} + nH0
n
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Chu y: Trong cac phan img g dung cua phenol trén, c6 mét s6 phan Ung ngoai chuong
trinh phé thong. Khi dau bai yéu cau diéu ché mot sd chat ma trong d6 c6 mot
s6 phan mg ngoai chuong trinh thi dé bai s& cho biét cac phan ung nay.

Bai tap 83

Tir d4 voi, than da, viét cac phuong trinh phan tmg diéu ché chat diét co 2,4-D. Cho biét
2,4-D la tén thuong mai cua Natri 2,4-diclophenoxiaxetat va dau mudi phenolat cua
phenol c6 thé day halogen clo ra khoi axit monocloaxetic. Cac chat vo co, xuc tac co san.

Bai tap 83’

Tir metan lay tir khi thién nhién, nguoi ta 6 thé diéu ché dugc: Nhua phenolfomandehit ;
Axit picric va Chat diét nam (Hon hop o-, p- nltrophenol) Viét phuong trinh phan Umg
cho su diéu ché nay. Cac chit vo co ciing nhu xuc tac coi nhu ¢6 sin.

X.6. Piéu ché (Chu y‘éu la Qiéu ché phenol thuong)
X.6.1. Tir benzen dieu che phenol

Benzen —_ Clobenzen —_ Phenol
Fe
@ + L _—> @Cl + HC
(FeClLy)
Hifiro clorua
Benzen Clo Clobenzen
Phenyl clorua
0
~ t
@a + NaOH(f) _—— 5 @OH + NaCl
p
Clobenzen  Dung déch xutifiaén fiaé Phenol Natri clorua

Phenol tap ra trong dung déch kieén cotdé (NaOH do) sediea diea 6idang muoa
Caa sut khi CO, vag dung dé&ch natri phenolat sedatitabp AG6E phenol .

@OH +  NaOH (comdd) —> @ONa + HO

Natri phenolat

NaOH (Comd6)  + CO, (COyc0ld0) 3  NaHCO,

Natri cacbonat axit
Natri bicacbonat

@ONa + CO, + H,O —_—> @OH +  NaHCO;
Khi cacbonic

Phenol
(It tan, cotsdiphaa 16p)
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X.6.2. Tir nhira than da diéu ché dwgc phenol

Than @ —— Nhya thanda —— Dung dich Natri phenolat —— Phenol

Nhuya than da 1a san phém cua cong nghiép luyén cdc. Nhua than da hién dién dang léng
¢6 chira nhiéu hidrocacbon thom va phenol. Khi chung cit nhua than da ngudi ta tach
dugc nhiéu hop chit hiru co quan trong nhu benzen, toluen, cac dong phén xilen,
naptalen, phenol. Khi chung ct nhwa than d4, phan doan c6 chtra nhiéu phenol 1a dau
trung binh (s6i & 170 —230°C). Cho dau trung binh tac dung véi dung dich xut dé phenol
chuyén thanh natri phenolat tan trong dung dich. Phan hidrocacbon thom khong tan trong
16p dung dich nuéc, duogce chiét 1y riéng. Tach liy dung dich natri phenolat roi suc khi
CO; vao, s¢ tai tao dugc phenol. Phenol it tan, cé sy phan 16p, duoc chiét léy riéng.

@@@5@@“%

Benzen Toluen 0-Xilen m-Xilen Naptalen
—Xllen
(Cag hifrocacbon thdm cottrong nhéa than Aai
H ONa
+ NaOH E— @ + H0
Phenol Dung déch Xud Natri phenolat
Na
+ €O, + HO0 —_— +  NaHCO;
Khi cacbonic
Phenol

X.6.3. Twr benzen va propilen

Phuong phap tong hop phenol cd ¥ nghia thuc tién quan trong la di tir benzen va propilen
diéu ché cumen (isopropyl benzen). Cumen duoc oxi héa bang oxi ciia khong khi thanh
dang hidropeoxit ctia cumen, sau d6 thily phan hidropeoxit cia cumen bang dung dich
axit sunfuric (acid sulfuric) s& thu dugc phenol va axeton (aceton). Cac san pham thu
duoc 1a phenol va axeton cho hiéu sut cao va déu quan trong cho cong nghiép héa hoc.
(Céc phan tng nay ngoai chuong trinh phd thong)

Bezen, Propilen — Cumen — Hidropeoxit cuia cumen — Phenol,
Axeton
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AlCI
+ CH;—CH=CH, ——»
Cumen; Isopropylbenzen
Benzen Propen
(P—OH
CH3\CH/ CHs CH5C—CH; H
. o0 —> H,80, o + CH;—C—CH;
H,0 [l
Oxi Hif it cué Phenol Ax(gton
INropeoxit cua cumen ~
Cumen P ene Nimety! xeton
Propanon
Bai tap 84

Cho phenol vao mot ong nghiém chtra nudc lanh thdy dung dich van dyc. Pem ngam ong
nghiém ndy vao mdt coc nudc nong thi thdy dung dich tré lai trong sudt. Neu lay 6ng
nghiém dem ngém trong cbe dung nudc lanh thi lai thiy dung dich trong ong nghiém
duc. Néu cho tlep vao d6 dung dich Ba(OH),, dung dich tr¢ lai trong sudt. Néu suc tiép
khi CO, cho dén khi co sui bot khi. Thiy dung dich dyc. Pé yén mét liic thay ¢ sy phan
16p. Chiét 14y phan dung dich ndm bén trén, dem dun néng dung dich nay, thdy dung dich
duc. Giai thich va viét cac phan tmg xay ra.

Bai tap 84°

Cho phenol vao mot cde co chtra san nudc, thay nuée duc. Pem dun néng coe ndy, dung
dich trong coc tr lai trong. Ngung dun, dé coc ngudi tur tu, thdy nudc trong coc tro lai
duc. Cho tiép vao cdc mot lugng nudc voi trong, lic nhe, nudc trong coc trd lai trong
sudt. Bay gio th01 khi sunfuro lugng du vao coc, nude trong cde tro lai dyc. Chiét lay
phan dung dich nim & 16p trén rdi dem dun nhe, thiy dung dich tré nén duc. Néu suc tiép
khi SO, véo, dung dich tré nén trong. Giai thich va viét cac phan tng xay ra.

Bai tap 85

A 12 mot chit hitu co. Dt chay hoan toan 1,62 gam A. Cho san pham chéy (chi gom CO,

va H0) hap thu vao binh chira 1,6 lit dung dich Ba(OH), 0,06M, thu dugc két tia va

khéi lugng binh ting 5,7 gam. Néu ciing cho lugng san pham chay trén hap thy vao 2,1 lit
dung dich Ba(OH), 0,06M thi thu duoc lwong két tia 16n nhat.

a. Xac dinh CTPT cua A. Cho biét hoi chat A nang hon khi oxi 3,375 lan.

b. Viét cac CTCT c6 thé c6 clia A va doc tén cac chat ndy, biét rang A 14 hop chét thom.
Hay so sanh d6 manh tinh axit giita cac chat (khdc nhém chirc) cac dong phén trén
cua A.

¢. Xac dinh CTCT dung cua A. Biét ring tir A va khi metan bang bon phan tmg co thé
didu ché dugc dau nong (metyl salixilat). Viét phuong trinh phan tng.

(C=12;H=1;0=16)
bS: C;Hs0; 5 CTCT
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Bai tip 85°
X 1a mdt chét hitu co dugce tao boi ba nguyén td C, H, O. bdt chay hét 0,366 gam X roi
cho san phém chay hép thu vao binh dung 2,2 lit dung dich Ca(OH), 0,01M, khoi luong
binh ting thém 1,326 gam va trong binh c6 xuat hién két tia. Néu ciing cho cing luong
san pham chay trén hap thu vao 2,6 lit ciing dung dich nudc voi trong trén thi thu duoc
luong két tia cuc dai.
a. Xac dinh CTPT cta X. Cho biét mot thé tich hoi X vé6i 1,525 thé tich hoi SO ¢6 cung
khéi lugng (cac thé tich hoi nay do trong cung diéu kién nhiét do, ap sudt).
b. Xéc dinh cac CTCT c6 thé c¢6 ciia X va doc tén cac chat nay. Cho biét X co chua
nhan thom trong phan tir va X tac dung dugc véi dung dich xut.
¢. Xac dinh CTCT ding cua X. Cho biét X tac dung dung dich KMnO, trong méi
truong axit H,SOs, tao ra axit salixilic, déng thoi ¢6 tao ra khi CO,. Viét cac phan
ung xay ra.
(C=12;H=1;0=16;S=32)
bS: CsH;00; 9 CTCT; o-Etylphenol

Bai tap 86 (Sach Bai tap Hoa hoc 16p 12) q
a. Viét day da cac phuong trinh phan tng theo day chuyén hoéa sau:

Cl,, Fe dd NaOH fag, dd
275 > ddHCli CcH;OH

t 9 cao, p cao

(1) () G)

b. Tur I tAn nhya than da tach ra dugc 20 kg phenol va 1,6 kg benzen. Luong benzen vira
tach ra dugc dem diéu ché phenol theo so @6 chuyén héa trén (phan a).
Tinh téng s6 khdi lugong phenol thu dugc tir 10 tan nhyua than da, gia st hi¢u suét céc
qua trinh (1), (2) va (3) lan luot 12 70%, 60% va 100%.
(C=12;H=1;0=16)
bS: 208,098 kg phenol

Bai tap 86’ (Sach Bai tap Hoa hoc 16p 12)
Mot hon hop gém ruou metylic, ruou etylic va phenol c6 khéi luong 28,9 gam. Chia hon
hop thanh hai phan bang nhau dé 1am thi nghiém.
Phan thir nhat phan (mg hoan toan véi Na cho 2,809 lit hidro & nhiét d6 27°C, ap suat 750
mmHg.
Phan thtr hai phan Gmg vira hét véi 100 ml dung dich NaOH 1M.
a. Viét cac phuong trinh phan tmg xay ra.
b. Tinh thanh phan % cac chit trong hdn hop.
(C=12;H=1;0=16)
DS: 11,07% CH;0H; 23,88% C,HsOH; 65,05% CsHsOH

CAU HOI ON PHAN X

1. Phenol 14 gi? L4y hai vi du dé minh hoa.
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2.

3.

n~{O)-one OOron - @o—cm : ©c1

10.
11.

12.

Pit cong thirc tong quat ciia phenol don chirc. Lay hai vi du cu thé ¢é minh hoa cong
thirc tong quat vua dat.

Doc tén va tinh khoi lugng phén cua céac chat sau:

H

CH H,OH
@ N CH@ OH
/ .
3 5 ;
CH;, ’ CH~=CH CH,—CH=CH,

O-CH,- COOH

H H
COOH é/COOCH3 _ OCOCH;

(C=12;H=1;0=16;Cl=355;Na=23)

Tu n-heptan (lay tir dau mo), viét cac phuong trinh phan tng dleu ché ba loai thudc
nb: TNT; Nitroglixerin va Axit picric. Cac chat vo co, xtic tac co san.

Phenol va rugu thom khac nhau nhu thé nao vé ciu tao? Cho thi du minh hoa.

Giai thich va minh hoa bang phan ting cho thay anh huéng qua lai giita nhém phenyl
va nhoém hidroxyl trong phenol.

Tai sao benzen khong tac dung dugc véi nudc brom, trong khi phenol tac dung dé
dang v&i nude brom? Viét phan Gng.

Tai sao ruou khong tac dung voi dung dich kiém, trong khi phenol tac dung dugc voi
dung dich kiém? Viét phan tng minh hoa.

Tai sao khi suc khi CO, vao dung dich natri phenolat, thu dugc phenol va mudi natri
cacbonat axit? Tai sao khong thu dugc muodi cacbonat trung tinh?

Nhan biét cic chit long sau ddy dung trong cac binh khong nhin: Phenol; Ruou
bezylic; Toluen va Stiren.

Tai sao ruou etylic tan v6 han trong nudc, phenol tan it trong nudc (6 nhiét do
thuong), con toluen khong tan trong nudc?

Hon hop A gom hai chét ké tiép trong diy dong dang cresol. Cho biét 3,1 gam hdon
hop A tac dung vira du 9,74 ml dung dich NaOH 11% (kho1 lugng riéng 1,12g/ml).
a. Xdc dinh CTPT hai chat trong hon hgp A.
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b. Tinh % khdi luong mdi chat trong hdn hop A.

c. Viét cac CTCT c6 thé co cua cac chat trong hdn hop A. Poc tén cac chat nay. Tir
cac chit ctia hdn hop A, viét cac phan tmg diéu ché: Axit salixilic; Metyl salixilat;
Axit picric; To Nilon-6,6; Nhya phenolfomandehit; Anisol (Phenyl metyl ete);
2,4-D (Natri 2,4-diclophenoxiaxetat). Cho biét c6 sin chat hexametylen diamin,
H,N-(CH;)sNH,, va c6 phan tng:

ArO"+ X-R —> Ar-OR + X ; Xiclohexanol + HNO; —>  Axit adipic
(C=12;H=1;0=16)
bS: 30,32% C¢HsOH; 69,68% C;H;,OH

13. 1. Trong céc chat: Ruou etylic, phenol va axit axetic, chat nao ¢ phan ting voi
Na, véi dung dich NaOH, va v6i CaCO5? Viét cac phuong trinh phan ng xay ra.
2. a) Tu axit metacrilic (CH=C(CH3)COOH) va ruou metylic, viét cac phuong trinh
phan tung diéu ché polimetyl metacrilat.
b) Dé diéu ché 120 kg polimetyl metacrilat can bao nhiéu kg ruou va axit
tuong mg? Biét hiéu sut cua ca qué trinh 1a 75%.
(C=12;H=1;0=16)

bS: 137,6 kg axit; 51,2 kg rugu

(TSPH khdi A, nam 2004)

14. 1. Mot s6 hop chit co cong thue CxHyOz c6 M = 60.
a) Hay viét CTCT mach ho cta cac hop chit trén.
b) Trong cac hop chat trén, chat nao phan ung duoc véi KOH, CuO? Viét phuong
trinh phan (rng minh hoa.

2. So sanh va gidi thich d¢ linh dong cia cac nguyén tir H trong nhém —OH cua
nudc, etanol va phenol. Viét phuong trinh phan ¢mg minh hoa.

3. Lay hdn hop khi thu duoc khi cracking n-Butan cho cong hop véi nudc duge hdn
hop cac rugu. Pun nong hdn hop rugu véi HoSO4 dic & 140°C duoc 6 ete. Viét tat
ca cac phan g va goi tén cac ete.

(C=12;H=1,0=16)
bS: 1. C3Hgo; C2H402, 6 CTCT
(TSPH PH Thity San Nha Trang 2001, c6 stra doi)

15. Trong ho dan gidy c6 mui dic trung, d6 1a mui cua phenol. Tai sao ngudi ta cho
phenol vao ho dan nay?

16. Tai sao phenol c6 tinh axit manh hon ruou, nhung c6 tinh axit yéu hon axit hitu co?
Bang céc phan trng minh hoa phenol c¢6 tinh axit manh hon rugu etylic, nhung yeu
hon axit axetic cling nhu yéu churc axit thir nhat cta axit cacbonic. Tai sao phenol
khong cho phan tng este hoa véi axetic, nhung cho dugc phan ung este hoa voi

CH3—(|T‘—O—(|T‘—CH3
0]

anhidrit axetic (anhidrid acetic, )?



