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Tong hop kién thic vé Phenol va Dan xuat

Benzen

Phan 1: Phenol
. Pinh nghia, Phan loai va Danh phap
1. Pinh nghia

Phenol 1a nhitrng hop chat hitu co ma phan t& cé nhém hydroxyl (-OH) lién két

truc tiép véi nguyén ti carbon clia vong benzen.

e Cong thuc chung: Ar-OH (trong dé Ar la goc aryl).
e Cong thuc phenol don gian nhat:C6H50H.

Vi du:

e Phenol (C6H50H)

e p-Cresol (p-CH3C6H40H)

e a-Naphthol (C10H70H)
2. Phan loai
Dua vao so lugng nhém -OH trong phan ti, phenol duoc chia thanh:

e Monophenol: Phan td cé mét nhém -OH.

Vi du: Phenol (C6H50H), o-cresol, m-cresol, p-cresol.
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Polyphenol: Phan t&r cé nhiéu nhém -OH.
Vi du: Catechol (benzen-1,2-diol), Resorcinol (benzen-1,3-diol), Hydroquinone

(benzen-1,4-diol).

3. Danh phap

Tén thong thuong: M6t s6 phenol cé tén thong thuong. Vi du: Phenol,

Cresol, Naphthol.
Tén thay thé (IUPAC): Tén cla hydrocarbon thom + vi trinhém -OH + "ol".

Vong benzen dugc danh sé sao cho nguyén t C lién két véi nhém -OH cé chi

s6 nhd nhat.

Vi du:

. C6H50H: Phenol

. CH3-C6H4-0OH: 2-methylphenol (o-cresol), 3-methylphenol (m-cresol), 4-

methylphenol (p-cresol)

. C6H4(0OH)2: Benzen-1,2-diol (catechol)

Tinh chat vat li

Trang thai: Phenol la chat ran, khdng mau, 6 diéu kién thuong. DE lau trong

khong khi bi oxi héa thanh mau héng.
Mui: C6 mui dac trung.
Nhiét do nong chay: 43°C.

Nhiét do so6i: 182°C. Nhiét do sbi ciia phenol cao hon céc alcohol cé cung so

nguyén tu carbon do lién két hydro gilta cdc phan tl phenol bén hon.
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e D6 tan: it tan trong nudc lanh, tan vo han & nhiét dé trén 66°C. Tan t6t

trong cac dung méi hiru co nhu ethanol, ether.

e Ddc tinh: Phenol rat doc, cé thé gay bdng nang khi ti€p xuc vai da.

IIl. Tinh chat héa hoc
Do anh hudng qua lai gita nhédm -OH va vong benzen:

e VONg benzen hut electron lam tang su phan cuc cta lién két O-H, khién

nguyén t& H linh ddng hon so vai alcohol. —» Phenol cé tinh axit.

e Nhém -OH day electron vao vong benzen, lam tang méat dé electron & cac vi
tri ortho va para. » Phenol dé tham gia phan (ing thé & vong benzen hon

benzen.
1. Tinh axit yéu

Phenol cé tinh axit yéu, manh hon alcohol nhung yéu hon axit cacbonic

(H2CO3).

e Tac dung véi kim loai kiém (Na, K):
2C6H50H + 2Na -» 2C6H50Na (natri phenolat) + H2 1
Vi du: Cho mot m&u natri vao 6ng nghiém chra phenol néng chay, thay cé
khi khéng mau thoat ra.
e Tac dung véi dung dich bazo manh (NaOH, KOH):
C6H50H + NaOH - C6H50Na + H20
Vi du: Cho dung dich NaOH vao 6ng nghiém chra phenol, phenol tan dan tao

dung dich trong suot.
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e Phan tng véi CO2 dé chiing minh tinh axit yéu hon H2CO3:
C6H50Na + CO2 + H20 -» C6H50H! + NaHCO3
Vi du: Suc khi CO2 vao dung dich natri phenolat, thady dung dich van duc do
phenol khéng tan dugc tai tao lai. Phan irng nay ching té phenol c6 tinh axit

yéu hon axit cacbonic.
2. Phan ung thé é vong benzen
Nhom -OH lam hoat hdéa vong benzen, uu tién thé vao céc vi tri ortho va para.

e Tac dung véi dung dich Brom (Br2):
Phenol phdn &ng véi dung dich brom & nhiét do6 thuong tao ra két tda trang
cla 2,4,6-tribromophenol. Pay la phan &ng dung dé nhan biét phenol.
C6H50H + 3Br2 -» C6H2Br30H ! (trang) + 3HBr
Vi du: Nhé vai giot dung dich brom vao 6ng nghiém chita dung dich phenol,

xuat hién ngay lap tic két tda trang.

e Tac dung véi axit nitric (HNO3):
Phenol phan (ng véi dung dich HNO3 dac (xUc tdc H2S04 dac) tao ra két tua
vang cla 2,4,6-trinitrophenol (axit picric), mot chat néG manh.
C6H50H + 3HNO3 (dac) --(H2S04 dac)--> C6H2(NO2)30H! (vang) +
3H20
Vi du: Thém tu tr HNO3 dac vao phenol c6 mat H2504 dac, dun néng nhe,

thu dugc két tia mau vang.
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IV. Piéu ché va Ung dung
1. Piéu ché

e Trong cong nghiép (Phuong phap cumen): Day la phuong phap chinh
hién nay. Oxi hda cumen (isopropylbenzen) thu dugc cumen hidropeoxit, sau
dé thdy phan trong moéi trudng axit thu dugc phenol va axeton.

C6H5CH(CH3)2 + 02 » C6H5C(CH3)200H -» C6H50H + CH3COCH3
e T nhua than da: Chung cat phan doan nhua than da thu dugc phenol.
2. Ung dung

e San xuat nhua phenol-formaldehyt (nhua bakelit) dung lam dé dién, doé gia

dung.
e San xuat to poliamit (nilon-6,6).
e Diéu ché thuoc né (axit picric).
e Diéu ché dugc pham (aspirin).

e Dung lam chat diét khuan, tay ué.

Phan 2: M6t s6 dan xuat ciia Benzen
V. Dan xuat Halogen
1. Cau truc va Danh phap

La hop chat thu dugc khi thay thé mot hoac nhiéu nguyén t& H trong vong

benzen bang nguyén ti halogen (F, Cl, Br, I).

e Cong thuc:C6H5CI (Chlorobenzene), C6H5Br (Bromobenzene).
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e Danh phap: Tén halogen + "benzene".

Vi du: Chlorobenzene, 1,2-dibromobenzene (o-dibromobenzene).
2. Tinh chat héa hoc

Nguyén t halogen cé hiéu &ng -1 (hut electron) manh hon +C (day electron),
lam cho vong benzen bi gidm hoat hdéa nhung van dinh hudng thé vao vi tri

ortho, para.

e Phan ing thé & vong benzen: Khé hon so vdi benzen, can diéu kién khac
nghiét hon.
Vi du: Nitro héa chlorobenzene can HNO3 dac va H2S504 dac, dun néng, tao
ra hén hgp san pham o-chloronitrobenzene va p-chloronitrobenzene (san

pham para la chinh).

e Phan tng cua nguyén ti halogen: Lién két C-Halogen rat bén viing, khé
bi thay thé hon so véi dan xuéat halogen clda ankan.
C6H5CI + 2NaOH (dac) --(t° cao, p cao)--> C6H50Na + NaCl + H20
Phan Ung nay chi xay ra & nhiét do va ap suat rat cao.

V1. Dan xuat Nitro

1. Cau truc va Danh phap

La hop chat thu dugc khi thay thé nguyén t&r H trong vong benzen bang nhém

nitro (-NO?2).

e Cong thuc:C6H5NO2 (Nitrobenzene).

e Danh phap: "Nitro" + tén hydrocarbon.

Vi du: Nitrobenzene, 1,3-dinitrobenzene (m-dinitrobenzene).
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2. Tinh chat héa hoc

Nhém -NO2 la nhédm hut electron manh, lam gidm hoat hdéa vong benzen va
dinh huéng thé vao vi tri meta.
e Phan ing thé & vong benzen: Rat kho khan, can diéu kién khac nghiét.

Vi du: Brom hoéa nitrobenzene can Br2 khan, b6t Fe va nhiét do cao, tao san

pham chinh Ia m-bromonitrobenzene.

e Phan ing khit nhém nitro: Nhom nitro dé bi kh(r thanh nhém amino (-
NH2).
C6H5NO2 + 6[H] --(Fe + HCI, t°)--> C6H5NH2 (anilin) + 2H20
Phadn (ng nay la phuong phap quan trong dé diéu ché anilin.

VIl. Ankylbenzen (Arene)

1. Cau truc va Danh phap
La hop chat cé gbc ankyl lién két véi vong benzen.
e Cong thuc:C6H5CH3 (Toluene), C6H5C2H5 (Ethylbenzene).

e Danh phap: Tén géc ankyl + "benzene".
Vi du: Toluene (methylbenzene), Ethylbenzene, 1,2-dimethylbenzene (o-

xylene).
2. Tinh chat héa hoc

Nhom ankyl 1a nhédm day electron, lam hoat hdéa vong benzen va dinh hudng
thé vao vj tri ortho, para. Ngoai ra, mach nhanh ankyl cling c6 thé tham gia

phan ing.
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e a. Phan ing thé é vong benzen: Dé hon so vdi benzen.
Vi du 1: Brom héa toluene (xtc tac bodt Fe) tao hon hgp sdn pham o-
bromotoluene va p-bromotoluene.
C6H5CH3 + Br2 --(Fe, t°)--> 0-BrC6H4CH3 + p-BrC6H4CH3 + HBr
Vi du 2: Nitro hda toluene tao hon hop o-nitrotoluene va p-nitrotoluene. Néu

dung du HNO3/H2S04 dac, c6 thé tao 2,4,6-trinitrotoluene (TNT).

e b. Phan ing & mach nhanh:
Phan tng thé (diéu kién anh sdng hodc nhiét do cao):
C6H5CH3 + CI2 --(anh sang)--> C6H5CH2CI (benzyl clorua) + HCI
Phan tng oxi hoa: Ankylbenzen bi oxi hdéa bdi cac tac nhan manh nhu
KMnO4, trong khi benzen thi khéng.
C6H5CH3 + 2KMnO4 --(t°)--> C6H5CO0K + 2Mn0O2! + KOH + H20
Sau do axit hda dé€ thu dugc axit benzoic (C6H5COOH). Phan (ng nay dung

dé phéan biét ankylbenzen va benzen.
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Phan 3: Bang so sanh kha nang phan ung thé

Hop chat Diéu kién | San pham chinh Nhén xét

Benzen Br2 Phan Gng
Bot Fe, t° Bromobenzene
(C6H®6) (I6ng) thé khoé.
Dung 2,4,6- Phan ung
Phenol Nhiét do )
dich tribromophenol (! rat dé
(C6H50H) thuong )
Br2 trang) dang.
Toluene Br2 o-bromotoluene, p- Phan (ng dé
BOt Fe, t°
(C6H5CH3) (I6ng) bromotoluene hon benzen.
Benzen HNO3 H2S04 Phan Gng
Nitrobenzene
(C6H®6) dac dac, t° thé kho.
Phan ung
Phenol HNO3 H2S04 2,4,6-trinitrophenol )
rat de
(C6H50H) dac dac, t° (! vang)
dang
Toluene HNO3 H2S04 o-nitrotoluene, p- Phan (ng dé
(C6H5CH3) dac dac, t° nitrotoluene hon benzen.
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