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BAI 17: ARENE (HYDROCARBON THOM)
A.TOM TAT LY THUYET
I. KHAI NIEM VA DANH PHAP
1. Khai niém
- Arene con goi 1a hydrocarbon thom 1a nhitng hydrocarbon trong phén tir ¢6 chtra mot hay nhiéu vong
benzene.
- Benzene.c6 cong thic 1a C¢Hs 1a mot hydrocarbon thom don gian va dién hinh nhét
- Benzene va cac dong dang cua nd hop thanh diy dong ding ctia bezene c6 cong thirc chung 13 CoHane
(n>06).
2. Cong thirc ciu tao va danh phap
Mot s6 arene, gbc aryl thuong gip co cong thirc ciu tao va tén goi nhu sau:
CH
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methylbenzene naphthalene

{toluene) vinylbenzene

(styrene)

benzene
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Hs
1,2-dimethylbenzene 1,3-dimethylbenzene 1.4-dimethylbenzene
(o-xylene) {m-xylene) (p-xylene)
II. PAC PIEM CAU TAO CUA BENZENE
Phén tir Benzene c6 6 nguyén tir Carbon tao thanh hinh luc giac déu, tit ca cic nguyén tir carbon va
hydrogen déu nam trén mot mat phang, c6 goc lién két bang 120°, d6 dai lién két carbon- carbon bang

139 pm.
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dé don gian benzene thuong duoc biéu dién boi cac ki€u cong thic dudi day:

A0

III. TINH CHAT VAT LY VA TRANG THAI TU NHIEN
Benzene, toluene, xylene, styrene ¢ diéu kién thuong 14 chit long khong mau, trong sudt, d& chay va c6
mui dic trung. Naphthanlene 14 chit rin mau tring, c6 mui dic trung ( c¢6 thé phat hién & ndng do thap).
Céc arene khong phan cuc hodc kém phan cuc nén khong tan trong nudce va thuong nhe hon nudce, tan
trong cac dung moi hiru co.
IV. TINH CHAT HOA HQC
1. Phan ing thé
Arene c6 thé tham gia phan mg thé hydrogen & vong benzene nhu phan tmg halogen hoa, Nitro hoa,..
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Quy tdc thé: khi Benzene c6 nhém alkyl cac phégn &né thé nguyén tir Hydrogen & vong benzene xay ra
dé dang hon so vé&i benzene va uu tién thé vao vi tri s6 2 hodc s6 4 ( vi tri ortho hodc para) so véi alkyl
a. Phan ung halogen hoa
Cac arene tham gia phan tng thé nguyén tir halogen gin v6i vong thom bang halogen ( chlorine,
bromine) & nhiét do cao khi cé xuc tic mudi Iron(IIT) halide

H Br
b. Phan vung Nitro hoa ‘ @ + B, Fe_ + HBr
Phan ung Nitro hoa 1a phan ting Trong d6 mét hay nhi€u nguyén tir
hydrogen & vong benzene dugc thay thé bang nhom Nitro (-NO»,). bromobenzene

benzene dugc Nitro hoa béng hon hgp HNO; dic va H,SO, dic & CH,
nhiét d6 khong qua 50°C Nitrobenzene dang 1ong mau vang nhat, sanh ~ CHs @Br
+Br,, Fe

nhu dau @
NO, -HBr CH,

H 4 d8c, t°
SRCTC o (O O

Br

Toluene dugc nitro hoa tao thanh hdn hop 2 san pham chinh 1a ortho va para-nitroToluene

CHs
NO,
CH3 — -
+ HNO, dic, H,SO, d4c, t°
CH;
e
NO,

2. Phan @ng cong

a. phan ung cong chlorine
Phan tmg cong Chlorine vao Benzene trong diéu kién c6 anh sang tir ngoai va dun néng, san pham thu
duoc 1a 1,2,3,4,5,6- hexanChlorocyclohexane

i H
Hy' Cl

Cl
[
1,2,3,4,5 6-hexachlorocyclohexane

b. Phan ung cong hydrogen
Phan tmg cong hydrogen vao benzene tao thanh cyclohexane. phan phan tng xay ra ¢ diéu kién ap suét
cao va nhiét do cao, v4i su c6 mit cla cac chat xtc tac di thé nhu platium, Nickel
Phan tig nay duoc st dung trong cong nghiép dé diéu ché cyclohexane

©+ S, St O

cyclohexane

3. Phan @ng oxi héa
a. phan ung oxi hoa hoan toan ( phan ung chay)
cac arene nhu benzene, toluene, xylene dé chay va téa nhiéu nhiét
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o
C¢HsCH; + 90, — 7CO,+ 4H,0

b. phan ung oxi hoa nhom alkyl
Toluene va cac alkyl benzene khac c¢6 thé bi oxi hoa boi cac tac nhan oxi héa nhu KMnO,

CyH,CH; + 2KMnO; ——> CH:COOK + KOH + 2MnO, + H,0

CsHsCOOK + HCl— > C¢HsCOOH + 3KCl
V. UNG DUNG
Cdch ung xur thich hop voi viéc swr dung arene

Arene (chu yéu 13 benzene, Toluene va xylene) 14 Ngudn nguyén liéu dé tong hop nhiéu loai hoa chit
va vt liéu hitu co quan trong, ¢6 nhiéu ing dung trong doi sng.

VI. PIEU CHE

Trong Cong nghiép, Benzene, toluene dugc didu ché tir qua trinh reforming phan doan dau moé chira
cac alkane va cycloalkaneC6 - C8.

vi du:
O wic the, ﬁ + 4H xic tac, A + de
- —— ‘2 — |
e ~NF

ethylbenzene duogc diéu ché tir phan tmg giita benzene va ethylene véi xuc tac acid rin zeolit
Naphthalene duogc diéu ché cha yéu bang phuong phép chung cat nhwa than da

CH,CH, CH=CH,
+CHo=CH,, H' KOG tac, 1
(oo (7 ==t (Y

ethylbenzene styrene

B. BAI TAP TRAC NGHIEM , '
MUC PQ 1: BIET

Céu 1. Trong phan tr toluene, c6 bao nhiéu lién két d6i C=C:

A. 2. B. 3. C.4. D. 5.
Cau 2. Trong phan tir benzen:

A. 6 nguyén tir H ndm trén cing mot miat phing khac v6i mit phiang ciia 6 nguyén ti C.

B. Chi c6 6 nguyén tu C ném trong cung mQt mat phéng

C. Chi ¢6 6 nguyén tir H nim trong cung mot mat phing.

D. 6 nguyén tir H va 6 nguyén tir C déu ndm trén 1 mit phing.
Cau 3. Cho cac cong thue: |

TH il

(1)@ Q) [*”_] (3)© (4)[{_,_.1__|.

CAu tao nao la cia benzene?
A. (1) va (2).
B. (1);(3) va (4).
C.(2)va(4).
D. (1) va (3).
Céu 4. Pic diém cua cac Alkylbenzen 13 hydrocarbon ¢ chira
A. vong benzene.
B. gdc alkyl va vong benzen.
C. gbc alkyl va mot vong benzene.
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D. gbc alkyl va hai vong benzen.
Céu 5. Diy dong ding ciia benzene (g0m benzen va alkylbenzene) c6 cong thirc chung 1a
A. CiHanis (n 2 6).
B. CnHzn.6 (Il 2 3)
C. CnHZn.g (Il 2 8)
D. C;Has (n 2 6).
Céu 6. Chat nao sau day co thé chira vong benzen ?
A. Styrene 1a dong ding cta benzene.
B. Styrene la dong ding cta ethylene.
C. Styrene la hydrocarbon thom.
D. Styrene 1a hydrocarbon khong no.
Cau 7. Xét cac chat: (a) toluene; (b) o-xylene; (c) ethylbenzene; (d) m-dimethylbenzene; (e) styrene.
Dong dang ciia benzen la:
A. (a), (d). B. (a), (e).
C. (a), (b), (¢), (d). D. (a), (b), (¢), (e).
Cau 8. Hoat tinh sinh hoc ctia benzene, toluene la
A. tlly thudc vao nhiét 6 c6 thé gay hai hoidc khong gay hai.
B. khong gay hai cho strc khoe.
C. gay anh huong tot cho stc khoe.
D. géy hai cho stic khoe néu tiép xuc trong thoi gian dai.
Céu 10. Ung véi cong thirc phan tir C;Hs ¢6 bao nhiéu ciu tao chira vong benzene?
A. 2. B. 3.
C. 1. D. 4.
Cau 11. Ciu nao ding nhét trong cac cau sau diy?
A. Benzene 1a mgt hydrocarbon.
B. Benzene 1a mgt hydrocarbon no.
C. Benzene 1a mot hydrocarbon khong no.
D. Benzene 1a mét hydrocarbon thom.
Céu 12. Benzene tac dung duoc v6i chat nao sau day ¢ diéu kién thich hop?

A. Dung dich Br.. B. NaCl khan
C. Bry/FeBrs3, t° D. Dung dich NaOH
Cau 13. A 1a ddng ddng cta benzene ¢ cong thirc nguyén 1a: (CsHy),. Cong thirc phan tir cia A 1a:
A. C3H4. B. C6Hg. C. C9H12. D. C12H16.
Céu 14. Trong diéu kién c6 chiéu sang, benzene cong hop voi chlorine tao thanh hop chit ndo sau day?
A. C¢HsCl. B. C¢H4Cl,.
C. C6H6C16. D. C6H12C16.
Céu 15. Naphthalene dugc diéu ché chu yéu bang phuong phap nao sau day?
A. Chung cat diu mo B. Chung cit nhya than da
C. b6t chay nhua duong. D. Refoming

Cau 15. Tinh chat nao sau ddy khong phai cia alkylbenzene?
A. Khong mau sic.
B. Khong mui vi.
C. Khong tan trong nudc.
D. Tan nhiéu trong cac dung méi hitu co.
MUC PO 2: HIEU
Cau 16. Ung v6i cong thie phan tir CsH,o c6 bao nhiéu c4u tao chira vong benzene?

A. 2. B. 3.
C.4. D. 5.

Céu 17. Piéu nao sau dau khéng ding khi ndi vé 2 vi tri trén 1 vong benzene ?
A. vitri 1,2 goi 1a ortho. B. vi tri 1,4 goi 1a para.
C. vitri 1,3 goi la meta. D. vi tri 2,5 goi 1a ortho.

Cau 18. Cong thirc tong quat cta hidrocacbon C,Hauiz.2.. D61 v6i naphthalene, gia tri ctia n va a lan luot
la:

A.10vas. B. 10 va 6. i C.10va7. D. 10 va 8.
Cau 19. Ung v6i cong thire CoHy, ¢6 bao nhiéu dong phéan ¢6 cau tao chira vong benzene ?
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A. 6. B. 7. C.8. D. 9.
Cau 20. Khi trén vong benzene cé san nhom thé —X, thi nhom thir hai s& vu tién thé vao vi tri m -.
Vay —X 1a nhitng nhom thé nao?

A. —C,Hzn1, —OH, —NH.. B. -OCHj3, —-NH,, —NO..
C.—CH;, —NH,, -COOH. D. -NO,, —-COOH, -SO;H.
Cau 21. A +4H, — ethyl cyclohexane. C4u tao cua A la:
A. C6H5CH2CH3. B. C6H5CH3. C. C6H5CH2CH:CH2. D. C6H5CH:CH2.

Cau 22. Xét phan tng: CsHsCH5+ KMnO,4 —— CsHsCOOK+ MnO,+KOH+H,0.
Tong h¢ so céac chat trong phuong trinh trén la:

A. 10. B. 9. C. 12. D. 8.
Céu 23. Bé phan biét benzene, toluene, styrene ta chi dung 1 thudc thtr duy nhat 1a:
A. Dung dich Br,, B. Br; (xuc tac FeBr;).
C. Dung dich KMnOs.. D. Dung dich Br; hoac dung dich KMnO,.

Cau 24. Mot hdn hop X gdm 2 arene A, R déu c6 M < 120, ti khdi cua X dbi voi C,He 13 3,067. CTPT va
s6 dong phan cia A va R 1a

A. CeH, (1 d0ng phan) ; C;H; (1 ddng phan).

B. C;Hs (1 dong phan) ; CsH,o (4 dong phan).

C. CsH, (1 dong phan) ; CsH) (2 dong phan).

D. C¢Hs (1 ddng phén) ; CsHyo (4 dong phan).
Cau 25. A 1a din xuét benzene c6 cong thirc nguyén (CH),. 1 mol A cong tdi da 4 mol H, hodc 1 mol Br,
(dd). Vay A la:

A. ethyl benzene. B. methyl benzene. C. vinyl benzene. D. alkyl benzene.

MUC PO 3, 4: VAN DUNG - VAN DUNG CAO

Cau 26. Tinh khéi luong benzene can dung dé diéu ché dugc 24,6 gam nitrobenzene? Biét hiéu sut phan tmg
1a 78%

A. 20,00 gam. B. 40,00 gam. C. 50,00 gam. D. 30,00 gam.
Huwéng din gidi
S mol nitrobenzene 13 23,6/123= 0,2 mol
Phuong trinh phan ung:
CeHe+ HNO; dic ———— CsHsNOs+ H,0
mol: 0,2 0,2
Vay khdi luong benzene can dung vo1 hiéu suit 78% la: 0,3.78:78%= 30 gam.
Dap an D.

Cau 27. Mot hop chét hitu co X ¢6 vong benzene ¢6 CTDGN 1a C;H;Br va M = 171. Goi tén hop chét
nay biét rang hgp chat nay 1a san pham chinh trong phan ing gitra C;Hs va Br (xtc tac FeBrs).

A. o- hoac p-bromotoluene. B. o- hodc p-bromobenzene.
C. m-bromotoluene. D. m-bromobenzene.
Huwong dan gidai

Dit CTPT ciia hop chét X 1a (C;H;Br), suy ra (12.7+7+80).n = 171 = n = 1. Do d6 cong thirc phan tir cia
Xla C7H7BI'.
Vi hop chét X 1a san pham chinh trong phan tng giita C;Hs va Br, (xtc tac FeBrs) nén theo quy tic thé
trén vong benzene ta thiy X c6 thé 1a o- bromotoluene hodc p-bromotoluene.
Dap an A.
Cau 28. TNT (2,4,6- trinitrotoluene) dugc diéu ché bang phan (mg cua toluene voi hén hop gom HNO;
dic va H,SO, dic, trong diéu kién dun nong. Biét hiéu suat ctia toan bd qué trinh tong hop 14 50%. Luong
TNT (2,4,6- trinitrotoluene) tao thanh tir 276 gam toluene la

A. 340,5 gam. B. 681,0 gam. C. 1362,0 gam. D. 170,25 gam.
Huéng dén gidi
S6 mol toluene= 276/92= 3 mol
Phuong trinh phéan tng:

H,SO,, fiaé, t

C6H5CH3 + 3HNO3 —) C5H2(N02)3CH3 + 3H20(1)
mol: 3 ™ 3
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Theo phuong trinh va dé bai ta thay khdi lugng TNT (2,4,6-trinitrotoluene) tao thanh tir 276 gam toluene
v6i hiéu suat 80% 13:3.227.50% = 340,5 gam
Dap an A.
Céu 29. Tién hanh tring hop 20,8 gam styrene dugc hon hop X gém polistyrene va styrene (du). Cho X
tac dung v6i 200 ml dung dich Br, 0,2M, sau d6 cho dung KI du vao théy xuét hién 2,54 gam iodine.
Hiéu sudt trung hop styrene 1a:

A. 60%. B. 85%. C. 80%. D. 75%.
Hudng din gidgi
S6 mol styrene= 0,2 mol; s6 mol Br, = 0,04 mol; s6 mol L= 0,01 mol
Phuong trinh phan ung:
nCH=CH, 2% —CC —CH2—)
eHs Hs (1)
mol: 0,2

C6H5—CH=CH2 + Br2 — C6H5—CH—CH2
EI’ J3r (2)

mol: 0,004 <= 0,004
KI+Br2 7 ksr+12(3)
mol: 0,01 <= 0,01
Theo (3) ta thay so mol Br, du 13 0,01 nén sé mol brom phan tmg & (2) 14 0,03 mol va bang s6 mol cua
styrene du. Vay s6 mol styrene tham gia phan tmg trung hop 13 0,2-0,03= 0,17 mol, hiéu suit phan tng
W17 = 100% = 53"
trung hop 1a 0.2
Pap an B.
Cau 30. Dé hidro hoa ethylbenzene ta dugc styrene; trung hop styrene ta dugc polistyrene voi hiéu suét
chung 85%. Khéi luong ethylbenzene can dung dé san xuat 26,0 tan polisytrene 1a:
A. 265tan B. 18, 1 tan. C. 31, 18 tan. D. 38,18tén.
Huong dén gidi
So d6 phan tng:

—CH
nCeHsCH,CH; — 2= nCoH;CH=CH, — > éer n )
gam: 106n = 104n
thn: x.85% — 26,0
Vay khéi lugng ethylbenzene can ding dé san xuét 20,6 tan polisitren voi hiéu suat 85% la:

Ot 2
0020 3118

x= 104n.85% thn

bap an C.

Cau 31. Lugng chlorobenzene thu dugc khi cho 23,4 gam CeHs tac dung hét voi Cl, (xuc tac FeCls) voi
hiéu suat phan tng dat 60% la:

A. 25,25 gam. B. 25,20 gam. C. 20,25 gam. D. 20 gam.
Huwong din gidi
S mol benzene 13 23,4/78= 0,3 mol
Phuong trinh phéan tng:
CeHo+ Cl, ——F CH,CI + HCI (1)
mol: 0,3 0,3

Vay khdi lugng chlorobenzene thu dwoc véi hidu suit 60% la: 0,3.112,5.60%= 20,25 gam.
Pap an C.
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