CHU'ONG 4: HYDROCARBON
BAI 14: ARENE (HYDROCARBON THOM)

l. KHAI NIEM VE ARENE.

Arene (hydrocarbon thom) la nhirng hydrocarbon cé chira vong benzene trong phan

tor.

1. Benzene va cac dong dang ctia benzene.

- Benzene la hydrocarbon thom don gian nhat c6 céng thirc C4Hs.

+ Phan tir benzene c6 6 nguyén tir carbon tao thanh hinh luc giac.
+ Cac nguyén tir carbon va hydrogen déu nam trén mot mit phang.

+ Goc lién két bang 120°, d6 dai lién két C - C bang 139 pm.
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- Benzene va dong dang clia benzene cé cong thirc chung CoHzns (N 2 6).

+ Toluen la hydrocarbon thom cé cong thirc C;Hg,

+ Cac alkyl benzene tir CgHyo trd |€n m&i c6 dong phan cau tao.

CH;
C,Hs CH, CH;
@ CH3
i CH; CH,
Ethylbenzene 1,2-dimethylbenzene 1,3-dimethylbenzene 1, 4-dimethylbenzene
(o-xylene) {m-xylene) (p-xylene)

2. M6t s6 hydrocarbon thom khéc.




CH=CH,

styrene naphthalene

3. Cach goi tén hydrocarbon thom.

[ Vi tri nhanh + tén nhém alkyl + benzene ]

+ Néu vong benzen lién két v@i hai hay nhiéu nhém ankyl thi tén goi can chi rd
vi tri clla cac nhém ankyl trong vong benzen. Banh sé nguyén tlr carbon trong

vong benzen sao cho téng chi s trong tén goi la nhd nhat.

Cach danh sé ding Céch danh s6 sai
3 2
HaC HsG 2 L CH,
5 6
CHy
Tongchisé 1+2+4=7 1+4+6=11

+ Cac nhom ankyl dwgc goi theo th& tw chit cai dau tién cla tén goc ankyl:

butyl > ethyl > methyl.

CH,CH,
1
6 2
5 3
4
CH,

1-ethyl-4-methylbenzene

+ Khi trén vong benzene c6 hai nhém thé, vi tri cac nhéom thé (1,2 hodc 1,3 hodc 1,4)

dugc minh hoa bang cac chir cai o-, m-, p- 13 viét tat cta ortho-, meta-, para-

o O ©

1,2-dimethylbenzene 1,3-dimethylbenzene 1,4-dimethylbenzene
(ortho-xylene) (rmeta-xylene) (para-xylene)




Il. TINH CHAT VAT LI.

Cac arene c6 mau trang, & thé 16ng (trr naphthalene & thé rdn), c6 mui dic trung va
déu doc.

Cac arene khong tan trong nudc, tan nhiéu trong cac dung méi hiru co nhu acetone,

diethyl ether, chloroform, ...

Bang 14.1.Nhiét d6 néng chay, nhiét d6 s6iva khdilugng riéng ciamot sé arene”

Arene Nhice do :
nong chay (°C)
benzene 6,0
toluene -95,0 111,0 0,87
ethylbenzene -95,0 136,0 0,87
styrene -31,0 146,0 0,96
ortho—xylene -26,0 144,0 0,880
meta—xylene -48,0 139,0 0,86
para—xylene 13,0 138,0 0,86
naphthalene 78,2 218,0 1,140

l1. TINH CHAT HOA HOC.

Arene dé tham gia phan (rng thé&, khé tham gia phan &rng cong.

1. Phan &rng thé cta benzene va toluene.
a) Phan trng halogen héa benzene va toluene.

+ Benzene thé nguyén t&r hydrogen trén vong benzene.

Ong dén khi HBr

dd NaOH




Br

H
d FeBr:
+ Br Br + HBr

tﬂ'

+ Toluen thé nguyén tr hydrogen trén vong benzene.

Quy tac thé: Khi vong benzene c6 nhéom thé alkyl ( -CHs, -C,Hs, ...) cac nguyén tlr
hydrogen & vong benzene xay ra dé dang hon so v&i benzene va uu tién thé vao vi tri

s6 2 hoac s6 4 (vi tri ortho hoac para) so v&i nhéom alkyl.

CH3
Br
(41%)
CH3
o-bromotoluene
+ Br2/FeBrs

-HBr CH3

(59%)

Br
p-bromoteluene

Khi cé FeCl; hodc FeBr; lam xuc tac, benzene tham gia phan (rng thé nguyén tir hydrogen
cla vong benzene véi bromine khan tao thanh brombenzene, con toluene tao san pham
chinh 1a hén hop gébm o-bromotoluen va p-bromotoluene.

b) Phan trng nitro héa benzene va toluene.

+ Phan &ng nitro hoa benzene.
H’/’\ NO,
@ + HO—NO, —2=%, @ +  Hy0
nitrobenzene

+ Phan trng nitro héa toluene.




CH,
NO,

(58%)

H
_C 3 * o-nitrotoluene
HNO; aiic, H,S0, d8c
-H,O ; :
\ CHy

NO,
p-nitrotoluene

(42%)

Khi tac dung vé&i dung dich hén hop HNO; dic va H,SO. dic, benzene tham gia phan rng
nitro héa tao thanh nitrobenzene, con toluene phan (rng dé dang hon va uu tién vao cac

vi tri ortho va para.

2. Phan (rng cong vao vong benzene.

a) Phan trng céng chlorine vao benzene.

Benzene phan &ng véi chlorine khi c6 anh sang mat trdi tao thanh
hexachlorocyclohexane.

cl
TR cl

Cl Cl
Cl

hexachlorocyclohexan
b) Phan trng céng hydrogen vao benzene.

Khi dun néng va c6 xic tac Ni hodc Pt, benzene va cac arene c6 phan (rng cong véi

hydrogen.

cyclohexane

3. Phan (rng oxi héa.

a). Phan trng oxi héa mach nhdnh alkyl.




+ KMnO4 %’

Hj
O0H
10
5
+ B6KMnO4 + 9H,80; —» 5 + BMnSO4 + 3K;804 + 14H,0

CH3z + 2KMnO, @coox + 2MnO, + KOH + H,0

J diéu kién thuong benzene va toluene khéng tac dung véi dung dich KMnO,.

J nhiét doé cao (dun nong nhé hodc ngam vao nuéc nong) toluen tac dung dugc véi
KMnO, (mat mau dung dich).

Cac ankylbenzen c¢6 thé bi oxi héa béi dung dich KMnO, khi dun néng.

b). Phdn ung chdy arene.

.
3",2 0, —2 5 nCO, + (n-3)H,0

CiHang +

IV. UNG DUNG VA DIEU CHE ARENE TRONG CONG NGHIEP.

1. Ung dung.
Toluene dung
lam dung méi,
chat trung gian
san xuat cac loai
héa chét.

Benzene dung
p-xylene la trong san xuat
nguyén liéu san pham nhudém,
Xuat to’ polyester. dwoc pham, chat

tay rira.

Trong xang dau
Styrene dung dé c6 chra khoang
san Xuat 5% tolunene va
polystyrene. khoang 1% - 6%

—— 1 Xxylene.




2. Diéu ché.
Arene (benzene, toluene) dugc diéu ché tir ddu moé qua qué trinh reforming xdc tac dé

chuyén cac alkane thap thanh cac arene ¢6 chi sé octane cao hon.

600°C 600°C
Cr,05-Al,04 Cr,05-Al,04
—_— —»

hexane cychzatlon cyclohexane benzene
CHy
CryOy/ALO, CryOy/AlL O,
— —_—
600°C 00' 'C
heptane Methyl cyclohexane Toluene

Ethylbenzene diéu ché tir phan (rng gilra benzene va ethylene véi xtc tac acid.

CHy-CH, CH=CH,

_Zn0, ¢ 7
+ CH~CH, —r— + H

Naphthalene duoc diéu ché bang phuong phap chung cat nhua than da.

DANG 1: PAC PIEM CAU TAO VA PONG PHAN CUA HYDROCARBON THOM
(ARENE)
Cau 1. Nhan xét dac diém cdu tao phan tit benzene va cho biét n6 c6 dac diém gi khac so vai

cac hydrocarbon.



Cau 2. Benzene, toluene, styrene va naphthalene la nhitng hydrocarbon thom (arene) cé

cong thitc cdu tao nhw sau:

CH=CH,
Benzene Toluene Stiren Naphthalene

Hay nhan xét diém giong nhau va khac nhau vé cdu tao cua cac hgp chét hydrocarbon thom

trén vdi alkane va alkene.

o
o
s

Toluene Stiren Naphthalene
CHa CHs CHs
\J: CH3 f
CH3
CHs
o-dimethylbenzene = m-dimethylbenzene p-dimethylbenzene



Cau 4. Viét cong thirc cau tao va goi tén cac hydrocarbon thom c6 cong thitc phan ti CgHjo.
Trong cac chat trén, cho biét chat nao la dong phan veé s6 lwgng cac goc alkyl gan vdi vong
benzene ctia o— xylene.

CoH,?

DANG 2. TINH CHAT HOA HQC CUA HYDROCARBON THOM (ARENE)



Cau 6. Phan ng cong hydrogen vao vong benzene xdy ra ¢ lién két nao? Viét phuong trinh
héa hoc.

Cau 7. Viét phuwong trinh hoa hoc ctia phan tng xay ra khi hydrogen hoa hoan toan toluene
va p — xylene, str dung xuc tac nickel.

Cau 8. Phan tng cong chlorine vao benzene dugc tién hanh nhw sau: Dan mot lwgng nhé khi
chlorine vao binh nén chita mdt it benzene, day kin lai r6i dwa binh ra ngoai 4nh nang. Trong
binh xuat hién khoi trang va trén thanh binh thay xuat hién mat 16p bot mau trang. Hay cho
biét 16p bot mau trang trén thanh binh la chat gi. Giai thich. Viét phwong trinh héa hoc.

Cau 9. Viét phurong trinh phén tng cua methylbenzene (toluen) phan tng véi
a). Bry/ FeBrs, t°.
b). HNO3/ H,SOj4 (ddc).
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Cau 10. Viét phuong trinh phan ng cta ethylbenzene véi cac tac nhan sau:
a) Cl/ FeCls, t°.

b) HNO; dic/ H,SO, dic.

c) H, xuc tac Ni, dun néng.

Cau 11. Hoan thanh céc phuong trinh hod hoc biéu dién qua trinh refoming alkane diéu ché

benzene, toluene trong cong nghiép.

HsC[CH:2]«CHs —— Q S ©
CH, CH,
HsC[CH:2]sCH3 —— @ — @



Cau 13. Hoan thanh phuong trinh hoa hoc cua cac phan tng theo so do:

(1) _» chlorobenzene
a) Benzene <
(2)

nitrobenzene

(1) (2)
b) Heptane ——m= toluene ——-m- o-bromotoluene

Cau 14. Thyc hién phén tng oxi hod toluene va benzene bang dung dich KMnO..

- Cho vao hai 6ng nghiém, moéi 6ng 1 mL dung dich KMnO, 0,05 M va 1 mL dung dich
H,SO, 2M.

- Cho tiép vao 6ng (1) 1 mL benzene, 6ng nghiém (2) 1 mL toluene. Lac déu va day ca hai
ong nghiém bang nut c6 ong thuy tinh thang.

- Pun céch thuy hai 6ng nghiém trong ndi nwéc néng. Ong nghiém (2) mau tim nhat dan va
mat mau, 6ng nghiém (1) van git* nguyén mau tim.

Nhan xét kha nang phan &ng cia benzene va toluene v4i KMnO,. Giai thich. Viét phwong

trinh héa hoc néu co.
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1 mL benzen 1 mL toluene

} !

Lac Lac
> —_—
benzen toluen
1mldd ~£ ~f
KMnO =1 dd 1 ml dd =K
@f’ <) KMnO, KMnO ;/ KMnO 4

Cau 15. Terephthalic acid (p-HOOCCH,COOH) la nguyén liéu dé san xuat poly(ethylene
terephthalate) (PET, loai polymer quan trong, dugc st dung lam sgi dét va chai nhya,...).
Viét phuong trinh hoa hoc ctia phan tng diéu ché terephthalic acid tr p-xylene.

Cau 16. Nho tir tir nwéc bromine vao 6ng nghiém chita styrene, lac déu r6i dé yén ong
nghiém. Dy doan hién twgng xay ra. Giai thich. Viét phwong trinh héa hoc néu cé.

Cau 17. Phan tw styrene c6 dac diém giong etylene va cé dac diém giong benzene, do do
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styrene vira c6 tinh chat giong alkene, vira c6 tinh chat giong benzene. Hay dung cong thitc
cau tao viét phuong trinh héa hoc cua styrene véi

a). H, du xuc tac Ni, dun nong.

b). dung dich bromine.

c). hydrochloride (HCI).

d). styrene vGi nhiét do, ap suat, xtc tac thich hgp.

Cau 18. Keo dan dung dé tram vét nitt, tram bé tong la vat liéu dugc st dung rong rai dé lam
dep bé mat bé tong. Trong keo dan nay, xylene (CsH;o) la mot arene dwgc st dung véi vai tro
dung moi.

a) Viét cong thitc cau tao va goi tén cac xylene.

b) Trinh bay phuong phap hoa hoc phan biét benzene va xylene.

—




Cau 20. Trinh bay phuwong phap hoa hoc dé phan biét cac chat benzene, toluene, hex-1-ene.
Viét phwong trinh héa hoc ctia cac phan ng.

DANG 3: PIEU CHE VA HIEU SUAT PHAN UNG
Cau 21. Tinh khéi lwgng chlorobenzene thu dwgc khi cho 15,6 gam C¢Hg tac dung hét véi
Cl, xtc tac FeCl; v6i hiéu suat phan trng dat 80%.



Cau 22. Cho benzene tac dung véi lwgng dw HNO; dac cé xuic tac H,SO, dac dé diéu ché

nitrobenzene. Tinh khoi lwgng nitrobenzene thu dwgc khi dung 1,00 tdn benzene véi hiéu

suat 78,0%.

Cau 23. Tt ethylene va benzene, tong hop dugc styrene theo so do:

+C,H, °,
CGHG — C6H5 - CHz - CH3 % CGHS —CH-= CHZ
a. Viét cac phuong trinh hoa hoc thyc hién sy bién doi trén?
b. Tinh khéi lwgng styrene thu dugc tir 1,00 tan benzene néu hiéu sudt ctia qua trinh 1a 78%.

Cau 24. 2,4,6-trinitrotoluene dung dé san xuat thuéc né6 TNT.

a) Viét phrong trinh hoa hoc cta phan tng diéu ché 2,4,6-trinitrotoluene tr toluene va nitric

acid (xuc tac sulfuric acid).

b) Ttr 1 tan toluene diéu ché dwgc bao nhiéu kg 2,4,6-trinitrotoluene, biét hiéu suat ctia phan

ting 12 62%.



Cau 25. TNT (2,4,6- trinitrotoluene) dugc diéu ché bang phan &ng cta toluene vgi hon hop
gom HNO; dac va H,SO, ddc, trong diéu kién dun néng. Biét hiéu suat ctia toan bo qua trinh
tong hgp la 80%. Tinh lwgng thuéc n6 TNT (2,4,6- trinitrotoluene) tao thanh tir 230 gam
toluen?

DANG 4: UNG DUNG CUA HYDROCARBON THOM (ARENE)
Cau 26. Trinh bay mot s6 &ng dung ctia arene trong doi song va tac hai cua chung. Cho biét
muc dich ctia viéc thém benzene va mot so arene khac vao xang.

Cau 27. Vi sao khu vyc c6 tram xang dau, khu viee ¢6 nhiéu xe co gidi qua lai, noi c6 khoi

thudc 14, ... lai dugc xem la noi c6 nguon hydrocarbon thom gay ton hai dén sitc khoé con
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nguwoi? Hay tim hiéu va ké tén mdt s6 hydrocarbon thom thwong cé trong khong khi ¢ cac
khu vue trén.

Cau 28. Toluene va xylene duwgc dung lam dung moéi hoa tan son, muc in,... Trong treong
hgp hoa si mudn tranh chdm khé hon dé gitt duge do bong, min cia mau son thi nén pha son
bang toluene hay xylene sé cho két qua tot hon? Giai thich.

Cau 29. Lam thé nao c6 thé lya chon va st dung cac san pham duwgc san xudt tir arene va dan
xuat cta n6 an toan, than thién vd&i moi truong?

Cau 30. Trinh bay vé tam quan trong cua arene trong cong nghiép hoa hoc, dugc pham, san
xuat thudc bao vé thuce vat, ...

TRAC NGHIEM KHACH QUAN

Cau 1. Hydrocarbon thom la hgp chat hitu co trong phan tir c6 chita

A. mot vong benzene. B. ba lién két doi xen ké ba lién két don.
C. sau nguyen tt C va sau nguyén tr H. D. mot hay nhiéu vong benzene.

Cau 2. Cong thic cau tao khong phai hydrocarbon thom la
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CH, CH,CH=CH,

C. D.
Cau 3. Day dong dang benzene c6 cong thitc chung la

A. CHonso B. C,Hao C. CiHang D. C,Hone
Cau 4. Cong thitc phan tr cia benzene la

A. C¢Hg B. C;Hs C. CsHs D. CgHo

Cau 5. Cho céc cong thitc cdu tao sau:

o @ m
Cau tao nao la cua benzene?
A. (1) va (2). B. (1) va (3). C. (2)va (3). D.(1); (2) va(3).
Cau 6. Trong phan t benzene
A. 6 nguyén t& H va 6 nguyén t& C déu nam trén 1 mdt phang.
B. 6 nguyén ti H nam trén cung mdt mat phang khac véi mat phang cta 6 nguyén ti C.
C. chi c6 6 nguyén tit C nam trong cung mot mat phang.
D. chi c6 6 nguyén ti H nam trong cung mot mat phang.
Cau 7. Cong thitc nao sau day la cong thitc cau tao cua toluene?

CH; CH

CH,CH,

Cau 8. Hydrocarbon thom A c¢6 cong thic cau tao
CH>CH»CH3;

19



Tén goi cua chat A la

A. methylbenzene. B. isopropylbenzene. C. propylbenzene.  D. ethylbenzene.

Cau 9. Hydrocarbon thom A c6 cong thitc cau tao

CH,
CH,
Tén goi cua chat A la
A. 1,3-dimethylbenzene. B. 1,4-dimethylbenzene.
,5-dimethylbenzene. D. 1,2-dimethylbenzene.

Cau 10. Hydrocarbon thom A c6 cong thitc cau tao

CH>CH3
CHs
Tén goi cua chat A la
A. 2-methyl-1-ethylbenzene. B. 2-ethyl-1-methylbenzene.

-ethyl-2methylbenzene. D. 1-methyl-2-ethylbenzene.
Cau 11. Cho chat sau c6 tén goi la

CH,-CH,-CHy-CH;

CH;

CH,-CHj
A. 1-butyl-3-methyl-4-ethylbenzene. B. 1-butyl-4-ethyl-3-methylbenzene.
C. 1-ethyl-2-methyl-4-butylbenzene. D. 4-butyl-1-ethyl-2-methylbenzene.

Cau 12. m-xylene c6 cong thitc cau tao nhu thé nao ?
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CHs
CHa CHs

CHs
CHs
CHs

A. CHs B. C. D.

Cau 15. Cumene la hydrocarbon thom c6 cau tao nhuw sau:
CH(CHj3),

Tén thay thé ctia cumene la

A. propylbenzene. B. ethylbenzene.

C. isopropylbenzene. D. dimethylbenzen.

Cau 16. Cho cac chat:
CeHs-CH3 (1), p-CH3-C5H4-C2H5 (2), CeHs-CH:CHz (3), 0-CH3-C6H4-CH3 (4)
Day gom cac chat la dong dang cia benzene la

A. (1); 2) va (3). B.2;3)vad). C.(1;@G)va@. D.(1);(Q)va@).

Cau 17. Styrene la chét long khong mau, nhe hon nudc va khong tan trong nwdc. Trung hop

styrene thu dugc polystryrene la chat déo trong su6t, dung dé ché tao cac dung cu van phong.

Cong thitc cau tao cua styrene la
A. CsHs- CHZCH?, B. CGHG. C. CGHs-CH:CHz D. CGHs-CH3

Cau 18. Napthalene 1a mot hydrocarbon thom & thé ran, tinh thé mau trang, dé bay hoi (thang

hoa). Napthalene c6 cong thitc cau tao la

H
”\l/'* CH,
| H l H
H\T///ff’\ﬁ/” \ﬁ/ \\T,/
o] C G C
W “\\T/ ~, i N en,
A H B. IL
H H
- L
\CI/ \"/ H\C/C%C/C%C/H
| | |
£
H/ x - \H H/C\C¢C\C¢C\H
|
C H D. IL 1|1
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Cau 19. Napthalene (bang phién) mang mui hwong dac trung dung dé diét gian, bo hay con
triung. Napthalene 1a mot hydrocarbon & thé ran, tinh thé mau trang, dé bay hoi. Napthalene c6

cong thitc phan tir la

TS
¥

A. CGHS B. C7H3 C. Cngo D. C10H3
Cau 20. Pun ndng bat st dwng naphthalene c6 tGp phéu mot lic, sau d6 dé ngudi. Khi méd
phéu ra thdy trong phéu c6 cac tinh thé hinh kim bam xung quanh. Diéu d6 chiéng to

naphthalene c6 tinh chét nao sau day?

Béng

MNaphtalen
thang hoa

....... c6 ducld
Naphtalen
A. Naphthalene dé bay hoi B. Naphathalene c6 tinh thang hoa
C. Naphthalene 1a hgp chat c6 mui thom D. Naphthalene dé chay

Cau 21. Benzene tac dung vé6i Br; khan theo ty 1€ mol 1 : 1 (cé xtc tac FeBrs), thu duwgc san

pham hitu co la

N
Ong dén khi HBr
e

dd NaOH

A. CGHGBI'Z B. CGHGBFS C. CeHsBI' D. CGHGBI'4
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Cau 22. Nitrobenzen la chét l16ng, mau vang nhat sanh nhw dau dugc dung trong nong nghiép
dé tong hop chat kich thich tang triwdng thuc vat, kich thich cay ra hoa. Nitrobenzen duwgc tao
thanh tw phan ¢ng nitro hda ctia benzene voi

A. HNO; dam dic. B. HNO; diic/H,SO, dic.

C. HNO; loang/H,S0; dic. D. HNO, dic/H,SO, dic.
Cau 23. Benzene tac dung véGi Cl, c6 anh sang, thu dwgce san pham hexachlorocyhexane c6

cong thic la

A. CgHeClo B. CsHsCls C. CHsCl D. CsHsCls
Cau 24. Phan ting benzene tac dung vai chlorine tao C¢HsClg xdy ra trong diéu kién

A. c6 FeCl; xuc tac. B. c6 anh sang khuyéch tan.

C. c6 dung moi nudc. D. c6 dung moi CCl..

Cau 25. Phan tng nao sau ddy cua benzene la phan &ng cong?

CH,
+ CHOl =5 @ + HCl
A.

Br

@ + Br, ﬂ) + HBr
B.

NO,
cafalyst
C.
Cl
Cl Cl
Cl Cl

D. CI

Cau 26. Benzene tac dung v6i H, du c6 mat bot Ni xic tac, thu dugc

A. hex-1-ene. B. hexane. C. hex-1-yne. D. cyclohexane.
Cau 27. Benzene khong tham gia phan (*ng nao sau day?

A. Phén tng v@i dung dich KMnO..

B. Phén tng v&i bromine khan c6 mdt xuc tac FeBr; dun nong.

C. Phén tng v6i hydrogen xtic tac Nickel dun nong.

D. Phén ttng v@i dung dich HNO; ddc trong H,SO, ddc dun nong..
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Cau 28. Phan tng nao sau day khong xdy ra?
A. Benzene + Cl, (xtic tac FeCls). B. Benzene + H, (Ni, t°).
C. Benzene + HNO; (d)/H2SO4(d). D. Benzen + Br; (dung dich).
Cau 29. Cau nao sau day n6i khong ding tinh chat ctia benzene?
A. Benzene lam mat mau dung dich nwéc bromine.
B. Benzene khong lam mat mau dung dich KMnO..
C. Benzene dé tham gia phan tng thé, khé tham gia phan tng cong.
D. Benzene hau nhw khong tan trong nudc.
Cau 30. Cau nao sai trong cac cau sau?
A. Benzene c6 kha nang phan tng thé dé hon phan ttng cong.
B. Benzene tham gia phan tng thé dé hon alkane.
C. Cac dong dang cia benzene lam mat mau thu6c tim khi dun néng.
D. Céc nguyén ti trong phan tit benzene cing nam trén mot mdt phang.

St dung thong tin sau dé tra 1¢i cau 31 va 32

( R=—CH; —CH: —OH —NHy ---
R /'/'_D_\ R R
fos :
+ x Xt +
@
v X
. -
-
R = —NO; —COOH —SO;H ---
R R
—(2)<
+ X Xt
v v X
=

-
Cau 31. Khi trén vong benzene c6 nhom thé —R, thi nhém thit hai sé wu tién thé vao vi tri o-
va p-. Vay —R la nhitng nhém thé nao?

A. —C,Hon+1, “OH, —NHo. B. —-OCHs, —-NH;, —-NOs,.

C. —CH;, -NH,, —-COOH. D. -NO,, -COOH, —-SO;H.
Cau 32. Khi trén vong benzene c6 nhom thé —R, thi nhém thé sé wu tién thé vao vi tri m-.
Vay -R la nhitng nhém thé nao?

A. —C,Hon+1, “OH, —NHo. B. —-OCHs, —-NH;, —-NOs,.

C. —CH;, -NH,, —-COOH. D. -NO,, -COOH, -SO;H.
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Cau 33. Khi cho toluene tac dung vdi hoi Br;, khan ti 1€ mol 1:1 (FeBrs;, dun nong) thu dugc
san pham wu tién?
A. 1 san pham thé vao vi tri ortho. B. 1 san pham thé vao vi tri para.
C. hon hgp 2 san pham thé vao ortho va para.  D. 1 san pham thé vao vi tri meta.
Cau 34. San pham chu yéu trong hon hgp thu dwgc khi cho toluene phéan tng vdi bromine
theo ty 1€ mol 1:1 (c6 xtic tac FeBrs) la
A. p-bromotoluene va m-bromotoluene. B. m-bromotoluen.
C. o-bromotoluene va m-bromotoluen. D. o-bromotoluene va p-bromotoluene.

Cau 35. Phan tng toluene bj oxi héa la

CH, CHj
(H280.) — NO;
+ HNO3 —— + H,0
A.
CH, CH,
(FeBrs)
+ Bry e + HBr
B. Br
CHs, CH,
(H2S04)
+ HNO3 —_— + Hzo
C. NO;

@ms + 2KMnO, I @cow + 2MnO, + KOH + H,0
D. :

Cau 36. Toluene khong phan tng véi chat nao sau day?

A. Dung dich Br,. B. Dung dich KMnO, dun néng.

C. Dung dich HNOs/H,SO, dac, dun nong. D. H, xtc tac Ni, dun nong.
Cau 37. Chat nao sau day lam mat mau dung dich KMnO, khi dun néng?

A. benzene. B. toluene. C. styrene. D. methane.
Cau 38. Chi dung duy nhat mgt thudc thit nao duwdi day c6 thé phan biét cac dung dich khong
mau benzene va toluene la

A. oxygen khong khi. B. dung dich KMnO.. C. dung dich bromine.D. dung dich HCI.
Cau 39. Phét biéu sai la

A. Benzene c6 kha nang phan tng thé dé hon phan tng cong.

B. Benzen tham gia phan ng thé dé hon alkane.

C. Céc dong dang cua benzene lam mat mau thudc tim khi dun néong.

D. Céc nguyén ti trong phan tit benzene ciing nam trén mot mdt phang.
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Cau 40. Toluene tac dung vdi dung dich KMnO, khi dun néng, thu dwgc sdn pham hitu co la
A. G¢Hs0K. B. C¢HsCH,OH. C. CsHsCHO. D. CsHsCOOK.
Cau 41. Thuoc nd6 TNT la mét hgp chat héa hoc ¢6 mau vang dugc dung lam chat n6 trong

cac linh vyc quan sy. Thuée né TNT dugc diéu ché theo phuwong trinh héa hoc:

CH3 CH,
H,S0, 0N = ~M02
+ 3HO-ND, — = = | + 3H,0
o t° L
NO,
Chat nao sau day dung dé san xuat thuéc né6 TNT?
A. Toluene. B. Styrene. C. Naphtalene. D. Benzene.

Cau 42. Thudc n6 TNT dwgc diéu ché truce tiép tr methylbenzene véi hon hgp gom HNO;

dac va H,SO, dac trong diéu kién dun néng.

CHs
O-N NO,
NO,
Tén goi ding ctia TNT la
A. 2,4,6-trinitrobenzene. B. 1,3,5-trinitrobenzene. C.
2,4,6-trinitrotoluene. D. 1,3,5-trinitrotolulene.

Cau 43. Chon cau sai trong cac cau sau day?
A. Benzene dé tham gia phan tng thé, kho tham gia phan tng cong va bén vitng vaGi cac
chat oxi hoa.
B. Benzene lam mat mau dung dich thudc tim khi dun néng.
C. Toluene tham gia cac phan tng thé dé hon so v&i benzen.
D. Styrene lam mat mau nwéc brom va dung dich KMnO, & nhiét do thuong.
Cau 44. Phat biéu nao sau day khong dung?
A. Benzene dé tham gia phan tng cong, khé tham gia phan tng thé.
B. Cac hydrocarbon thom khi chay téa nhiéu nhiét.
C. Toluene lam mat mau dung dich KMnO, khi dun néng.
D. Styrene lam mat mau dung dich KMnO, & diéu kién thuwong.
Cau 45. Phat biéu nao sau day dang?
A. O diéu kién thuong, cac hydrocacbon thom déu 1a chat 1éng.
B. Cong thitc phan tit cia benzene la CgHs.

C. Toluene lam mat mau dung dich KMnO, khi dun néng.

D. Cong thitc phan ti¥ chung diy dong ding ctia benzene 1a C,Han, (n 2 0).
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Cau 46. Cho cac chat c6 cong thic sau:

CH, CH,CI CH,

CH =
| |
2~ Cl & | = l P
(1) (2) (3)

(4)

Trong cac chat trén, nhitng chat la san pham chinh khi cho toluen tac dung véi chlorine trong
diéu kién dun nong va c6 mat FeCls la

A. (1) va (2). B. (2) va (3). C. (1) va (4). D. (2) va (4).
Cau 47. Refoming octane (CsH;s) thu duwgc cac arene c6 cong thic phéan ti CgHio. SO cong
thitc cau tao ctia cac arene nay la

A. 4. B. 3. C.2. D.5.
Cau 48. Hydrogen hoéd hoan toan arene X (cong thitc phéan t& CgHio) c6 xtic tac nickel thu

duoc san pham la ethylcyclohexane.
C:Hs

1°, Ni
X + 3H,

Cong thitc cau tao cta X la

CH;

C,H; CHs C,H;
A. . B. . C. : D. .

Cau 49. Ngay nay cac arene dugc diéu ché tir dau mo véi xic tac thich hgp dé chuyén cac
alkane c6 chi s6 thap thanh cac arene c6 chi s6 octane cao. Phwong phép tang chi s6 octane la

A. reforming. B. cracking.

C. chung cat duéi ap suat cao. D. chung cat dwéi ap suat thap.
Cau 50. Terephthalic acid 1a nguyén liéu dé tong hgp nhwa poly(ethylene terephtalate) (PET)
dung dé san xuat to sgi, chai nhya. Terephthalic acid c6 thé dugc tong hop tir arene X co
cong thitc phan t CgHyo, bang cach oxi hoa X béi dung dich thude tim

COOH

+ KMnO,
X NOgt®

QOH

Cong thitc cau tao cta X la

CH, CH, C,H,

CH;

A. . B. o c. 9 D.
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PAP AN
DANG 1: PAC PIEM CAU TAO VA PONG PHAN CUA HYDROCARBON THOM
(ARENE)
Cau 1. Nhan xét ddc diém cau tao phan t benzene va cho biét né cé dac diém gi khac so vdi

cac hydrocarbon.

H
|
& N
|
@ Wi o
o g

Benzene : C,H,

Loi giai:

- Cdu tao cta benzene: Sau nguyén tir carbon trong phan tir benzene nam & sau dinh ctia mot
hinh luc gidc déu. Moi nguyén tr carbon lién két véi mot nguyén t¥ hydrogen, toan b phan
t&* nam trén mot mat phang, cac goc lién két déu bang 120°, do dai lién két carbon — carbon
déu bang 139 ppm.

- biém khac cta benzene so v6i cac hydrocarbon khéac da hoc: cac nguyén ti carbon trong
benzene tao thanh vong 6 canh.

Cau 2. Benzene, toluene, styrene va naphthalene la nhitng hydrocarbon thom (arene) cé

cong thitc cdu tao nhw sau:

CH=CH,
Benzene Toluene Stiren Naphthalene

Hay nhan xét diém giong nhau va khac nhau vé cau tao cta cac hgp chat hydrocarbon thom
trén voi alkane va alkene.

Loi giai:

Giong nhau: Déu la hydrocarbon, thanh phan phan t chi chita carbon va hydrogen.

Khac nhau: Cau tao cua cac hgp chat hydrocarbon thom déu cé chita vong benzene con

alkane va alkene khong c6 chira vong benzene.
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Cau 3. Cho biét cong thitc phan tit ctia cac arene sau:

CH=CH,
Toluene Stiren Naphthalene
CHs CHs CHs
i CHs @\
CHs
CHs
o-dimethylbenzene = m-dimethylbenzene p-dimethylbenzene

Loi giai:

- Methylbenzene: C;Hs.

- Vinylbenzene: CgHs.

- Naphthalene: C;oHs.

- 1,2 — dimethylbenzene; 1,3 — dimethylbenzene; 1,4 — dimethylbenzene: CgHjj.

Cau 4. Viét cong thitc cau tao va goi tén cac hydrocarbon thom c6 cong thitc phan t CgHyo.

Trong céc chat trén, cho biét chat nao la dong phan vé s6 luwgng cac goc alkyl gan vdi vong

benzene cua o— xylene.
Loi giai:

Cac dong phan hydrocarbon thom c6 cong thitc phan ti CgHio:

@) cH : ethylbenzene.

2) CH : 1,2 — dimethylbenzene (hay o — xylene)
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c|ng
&
HC =X

A
3) CH  "CH;: 13— dimethylbenzene (hay m — xylene)

CH

4) CH; . 1,4 — dimethylbenzene (hay p — xylene).

Chat (3) va (4) la dong phan vé s6 lwgng cac goc alkyl gan véi vong benzene cua o — xylene.
Cau 5. C6 bao nhiéu dong phan ciu tao (chita vong benzene) c6 cung cong thitc phan ti
CoH1p?

Loi giai

oo o
@ij ij

ak

DANG 2. TINH CHAT HOA HQC CUA HYDROCARBON THOM (ARENE)
Cau 6. Phan tng cong hydrogen vao vong benzene xay ra & lién két nao? Viét phwong trinh
hoa hoc.

Loi giai:

Phan &ng cong hydrogen vao vong benzene xay ra & cac lién két pi (1I).

Cau 7. Viét phuong trinh hoa hoc ctia phan ¢ng xdy ra khi hydrogen hod hoan toan toluene
va p — xylene, stt dung xtc tac nickel.

Loi giai:
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C
~ - ACH
H'TI TH + 3H, N, Hzcl (I:Hz
HC CH
CH \CHE
CH; CH,
!l |
A . /CH
Hcl*l (|:H + 3H, N H2(|3 “(I:Hz
HC\C-’;’CH Hzc\CH.»CHz
l |
CH; CH,

Cau 8. Phan tng cong chlorine vao benzene duwgc tién hanh nhw sau: Dan mot lwgng nhé khi

chlorine vao binh nén chita mét it benzene, day kin lai r6i dwa binh ra ngoai 4nh nang. Trong

binh xuat hién khoéi trang va trén thanh binh thay xuat hién mat 16p bot mau trang. Hay cho

biét 16p bot mau trang trén thanh binh la chét gi. Gidi thich. Viét phuwong trinh hoa hoc.

L&i giai:

Benzene phan &ng va@i chlorine (diéu kién: 4nh sang), tao thanh 16p bot mau trang la

1,2,3,4,5,6 — hexachlorocyclohexane (CsHgCls).

Phén ng nay la phan tng cong, theo phwong trinh hoa hoc sau:
Cl

Cl Cl

Cl Cl

Cl
1.2,3.4.5.6-hexachlorocyclohexane

Cau 9. Viét phurong trinh phén tng cua methylbenzene (toluen) phan tng véi
a). Bry/ FeBrs;, t°.
b). HNOs/ H,SO, (dac).
Loi giai:
CH;,
Br

CHj3 » + HBr

+Br, =9 CH,

» + HBr
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CH;

Br
(41%)
CHy
z-bromtoluen (o-bromtoluen)

Br,, Fe
—HBr CH3

(59%)

Br

4-bromtoluen (p-bromtoluen)

Cau 10. Viét phwong trinh phan @ng cta ethylbenzene vdi cac tac nhan sau:

a) Bry/ FeBrs, t°.

b) HNO3 déC/ HZSO4 déC
Loi giai:
a)
_CH;
T
CH
o3 c Br
(l.H2 HC|'/ -.\\cl:/
C N .
HC CH
HC” Sch FeBr, t° ~cif
Il | +Br, —=
HC,_ _,CH JCH;  + HBr
il cl.H2
A
[
HC \C.?C.'H
|
Br
b)
/CHE
1
CH
3
CH; HC/C*-«" /N02
(I: H(lfl (lfH
HC/ H\\\CH H,S0, \C}/I’
|| | + HNOS
HC._ ,CH LCH;  + HO
cH (|:H2
C
H(lj/ **(le
I
HC\(:%CH
|
N02

Cau 11. Hoan thanh cac phwong trinh hoa hoc biéu dién qua trinh refoming alkane diéu ché

benzene, toluene trong cong nghiép.
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H3C[CH2]s«CHs —— O —> @
CH, CH,
H3C[CH2]sCH3 ——> @ — @
Lai giai

H.CICH..CH %
3 244 3 +
_ : H,
£, xt . 3
p
CH;

o]
t, xt ~
H,C[CH,].CH, T r 7 + H,
\\//

CH; CH

P

N |
[/j t?"‘i K\jﬂ + 3H,

L

Cau 13. Hoan thanh phuwong trinh hoa hoc ctia cac phan tng theo so do:

(1) _» chlorobenzene
a) Benzene <
(2)

nitrobenzene

1 2
b) Heptane L)-- toluene L)-— o-bromotoluene

Léi giai
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(1) CgHg + Clp — CgHsCl + HCI
(2) CgHg + HNO; — CgHsNO, + H,O (xt: H,S0O, dic, t°)

NO,

H550,4(dac)
@ + HNO3 (g30 —————> + H,0

Nitrobenzen

b)

CH;

(1) iH,

Cr.0, /Al O,
CH; -[CH,)s -CH; 30-40am.500°C

CHj,
Fe
+ By ———= + HBr
Br

Cau 14. Thyc hién phan ng oxi hoa toluene va benzene bang dung dich KMnO..

(2)

CH;g

- Cho vao hai 6ng nghiém, m6i 6ng 1 mL dung dich KMnO, 0,05 M va 1 mL dung dich
H,SO, 2M.

- Cho tiép vao ong (1) 1 mL benzene, 6ng nghiém (2) 1 mL toluene. Lac déu va day ca hai
ong nghiém bang nut c6 6ng thuy tinh thang.

- Pun cach thuy hai 6ng nghiém trong ndi nuwéc néng. Ong nghiém (2) mau tim nhat dan va
mat mau, 6ng nghiém (1) van gii* nguyén mau tim.

Nhan xét kha nang phan @ng cia benzene va toluene vdi KMnO,. Giai thich. Viét phwong
trinh héa hoc néu co.

Loi giai:

Hién twgng: Toluene lam mat mau dung dich thudc tim khi dun néng; Benzene khong lam
mat mau dung dich thudc tim ca & diéu kién thwong va khi dun néng.

Giai thich:

Do hiéu tng lién hgp m bén vitng nén benzene khong tac dung v4i KMnO, (khong lam mat
mau dung dich KMnOy) ké cd khi dun néng.

Do anh huéng cia vong benzene, mach nhanh — CHj; ctia toluene dé bi oxi hod khi twong tac

v6i chat oxi hod manh nhe KMnO,. Phwong trinh hoé hoc:
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5CsHsCH3 + 6KMnO,4 + 9H,SO4 sHsCOOH + 3K,SO,4 + 6MnSO, + 14H,0.

Cau 15. Terephthalic acid (p-HOOCC¢H,COOH) la nguyén liéu dé san xuat poly(ethylene
terephthalate) (PET, loai polymer quan trong, dwgc st dung lam sgi dét va chai nhua,...).

Viét phuong trinh hoa hoc ctia phan tng diéu ché terephthalic acid tr p-xylene.

Loi giai:
‘fHS COOH
L L
T
0 5
HC.. _.CH
~cF HC RC,;,CH
|
5 CH; | 12KMnO, + 18H,SO, COOH -+ 12MnSO, + 6K,SO, + 28H,0.

Cau 16. Nho tir tir nwéc bromine vao 6ng nghiém chita styrene, lac déu r6i dé yén ong
nghiém. Dy doén hién twgng xdy ra. Giai thich. Viét phwong trinh héa hoc néu cé.
Loi giai:

- Hién twgng: Dung dich bromine nhat dan dén mat mau.

- Phuong trinh hoa hoc:
CH=—CH; CHBr—CHaBr
+ Bra —_—
Giai thich:

Cau tao phan ti styrene c6 dac diém giong etylene va c6 dac diém giong benzene, do d6 co
thé du doén styrene vira c6 tinh chét giong alkene, vira c6 tinh chdt giong benzene. Do dé
styrene c6 thé lam mat mau dung dich bromine ngay diéu kién thuong.

Cau 17. Phan tw styrene c6 dac diém giong etylene va c6 dac diém giong benzene, do do
styrene vira c6 tinh chat giong alkene, vira c6 tinh chit giong benzene. Hay dung cong thitc
cdu tao viét phuong trinh héa hoc cta styrene véi

a). H, du xtc tac Ni, dun néng.

b). dung dich bromine.

). hydrochloride (HCI).

d). styrene vGi nhiét do, ap suat, xtc tac thich hgp.

Lai giai
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CH =17.__H2 CHECH;; EHE‘.':H3
+H; +3H,
ot . o, xt
d.
CH=—CH- CHBr—CHzBr
+ Bra —_—
b.
CHBr « CHy
CH = CH;
(spe)
s e CHj - CHBr
\ (spp)
C.
CH=CH, tCHCH2
t° p, xt
n EEE—
d. L

Cau 18. Keo dan dung dé tram vét nitt, tram bé tong la vat liéu dugc st dung rong rai dé lam

dep bé mat bé tong. Trong keo dan nay, xylene (CsHio) la mot arene dwgc st dung véi vai tro

dung moi.

a) Viét cong thitc cau tao va goi t

én cac xylene.

b) Trinh bay phwong phap hoa hoc phan biét benzene va xylene.

L&i giai:

a) Cong thitc cdu tao va tén goi cac xylene:

% 1
C CH, C
HC” X HC” ®CH
I I I |
HC. _.CH HC. _.C
~cH ~cH T™cH,
o - xylene m - xylene

CH,

C
HC- XCH
I |
HC ~ CH

CH,

p - xylene

b) Phuong phap hoa hoc phan biét benzene va xylene: dung dung dich KMnO, trong moi

treong acid. Hién twgng:
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+ Benzene khong tac dung véi dung dich KMnO, trong moi treong acid ¢ diéu kién thuong
hodc ké cé khi dun néng.

+ Xylene khong tac dung vdi dung dich KMnO, trong moi treong acid ¢ diéu kién thuong
nhung tac dung duwgce khi dun néng (lam mat mau thuéce tim khi dun néng).
Phin @ng thé nguyén t¢ H & vong thom cta toluene wu tién xdy ra & cac vi
tri ortho va para so v6i nhom alkyl.

Cau 19. Trinh bay phuong phap hoa hoc dé phan biét cac chat benzene, toluene, styrene.

Loi giai:

DPénh s6 thit ty titng lo mat nhan, trich moéi lo mat it sang 6ng nghiém danh s6 twong tng.
Cho lan luwgt ttng mau thit tac dung vdi dung dich KMnO, & diéu kién thuong.

- Dung dich KMnO,

2KMnQO, + 3C¢Hs — CH = CH, + 4H, ¢Hs — CHOH — CH,OH + 2MnQO; + 2KOH.

- Dung dich khéng lam mat mau dung dich KMnO, & diéu kién thwong: benzene; toluene.
Tiép tuc dun néng cac 6ng nghiém.

+ Dung dich lam mat mau dung dich KMnO, khi dun néng - toluene.

CeHs — CH3; + 2KMnO4 ¢Hs — COOK + 2MnO, + KOH + H,0

+ Dung dich khong lam mat mau dung dich KMnO, ké ca khi dun néng - benzene.

Cau 20. Trinh bay phwong phap hod hoc dé phan biét cac chat benzene, toluene, hex-1-ene.
Viét phrong trinh héa hoc ctia cac phan tng.

Loi giai:

- Danh s6 thi tw tirng lo mat nhan, trich moéi lo mot it sang 6ng nghiém danh s6 twong tng
lam mau thir.

- Cho lan lwgt tirng mau tht tac dung véi dung dich Br,, mau thit nao dung dich Br, nhat dan
dén mat mau thi do la hex-1-en.

Phuong trinh héa hoc: CH, = CH — [CH,]; — CH; + Br, ,Br — CHBr — [CH]; — CH;

- Hai mau tht con lai khong lam mat mau dung dich brom. Lan lwgt cho titng mau thit qua
dung dich KMnQO,, dun néng. Mau thit nao lam mat mau dung dich KMnO,thi do la toluen.
Phuong trinh hoa hoc: CeHs — CH; + 2KMnOy ¢Hs — COOK + 2MnO, + KOH + H,0

DANG: PIEU CHE VA HIEU SUAT PHAN UNG
Cau 21. Tinh khoi Iwgng chlorobenzene thu dwgc khi cho 15,6 gam CsHs tac dung hét véi
Cl, xtc tac FeCl; véi hiéu suat phan tng dat 80%.

Loi giai:
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15,6
noH, = — = 0,2mol

NCsHe(phanung) — 0, 2% = U, 16mol

t° Fe
CgHg + C|2—) C5H5C| + HCl

0,16 016
— meyH,c1=0,16.112,5=18(g)

Cau 22. Cho benzene tac dung véi lwgng dw HNO; ddc cé xuic tac H,SO, dac dé diéu ché
nitrobenzene. Tinh khoi lwgng nitrobenzene thu dwgc khi dung 1,00 tdn benzene véi hiéu
suat 78,0%.
Loi giai:

Phuong trinh phan Ung:

CeHs + HNO: —E=29% 5 C¢HsNO» + HhO
Theopt:  78g — 132¢
Theo baira- 1 tin —3 x tin

Do hiéu suat phan (ng dat 78%, nén khoi lugng nitrobenzen thu dugc la

_ifHsy wRi 5
T= "% 100 = 1,32 tan

Cau 23. Tt ethylene va benzene, tong hgp duwgc styrene theo so do:
+C,H, 0, xt
CGHG — C6H5 —CH, - CH3 E— CGHS — CH =CH,
a. Viét cac phrong trinh hoé hoc thye hién sy bién doi trén?
b. Tinh khdi lwgng styrene thu dugc tir 1,00 tan benzene néu hiéu sudt ctia qua trinh l1a 78%.
Loi giai
H+
a/ C5H6 + C2H4 %C6H5 - C2H5

CgHs - CoHs toii CeHs - CH=CH>

b/ Ta c6 so do:

CgHg — CgHs - CH =CH»

78 gam — 104 gam

Ttdn — xtan

Do hiéu sudt ca qua trinh la 78%, khdi lugng stiren thu dugc la:
— 1104 78

m= 0. 0 = 1,04 tan.

Cau 24. 2,4,6-trinitrotoluene dung dé san xuat thuéc ndo TNT.
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a) Viét phuong trinh hoéd hoc caa phan tng diéu ché 2,4,6-trinitrotoluene tir toluene va nitric
acid (xuc tac sulfuric acid).

b) Ttr 1 tan toluene diéu ché dwgc bao nhiéu kg 2,4,6-trinitrotoluene, biét hiéu suat ctia phan
ung la 62%.

Loi giai:

a) Phuang trinh hod hoc minh hoa:

CH,

3

CH;
O,N NO,
o Xt tp - =
@ +  3HNO; ? \@/ R
NO,

CeHs - CH3 — CgHa(NO3)3CH5

b) Ta cé so do:

100%
92 — 227 (gam).

62%
1T—+ m(tan)

- 1.227 62 <
Vaym = == 755 = 1,53 tan = 1530 kg.

Cau 25. TNT (2,4,6- trinitrotoluene) duwgc diéu ché bang phan &ng cta toluene vgi hon hop
gom HNO; dac va H,SO, ddc, trong diéu kién dun néng. Biét hiéu suat ctia toan bo qua trinh

tong hgp la 80%. Tinh lwgng thuéc n6 TNT (2,4,6- trinitrotoluene) tao thanh tir 230 gam

toluen?
Loi giai:
CgHsCH3 + 3HNO3 — CgHy(NO;3);CH; + 3HO (1)
gam: 92 227
gam: 230.80% X

Theo phitong trinh va gia thiét ta thiy khdi hrong TNT (2.4.6-trinitrotoluen) tao thanh

tir 230 gam toluen véi hiéu suat 80% la :

_ 230.80%.227 __
T = o = 454 gam

DANG 3: UNG DUNG CUA HYDROCARBON THOM (ARENE)
Cau 26. Trinh bay mot s6 @ng dung ctia arene trong doi song va tac hai cua chung. Cho biét
muc dich ctia viéc thém benzene va mot so arene khac vao xang.
Loi giai:
- Ung dung ctia arene trong doi song: Benzene, toluene, xylene 1a cic nguyén liéu rat quan

trong. Toluene con la dung moi va la chét trung gian trong qua trinh san xuat cac loai hoa
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chat khéac; p — xylene la nguyén liéu san xuat to polyester; benzene dung trong sdn xuat
pham nhuom, dwgc pham, chat tay ria ...

- Tac hai cua arene: doc, gay hai cho sttc khoé néu tiép xtic trong mot khoang thoi gian dai.

- Muc dich cta viéc thém benzene va mét s6 arene khac vao xang: giup tang chi s6 octane
cda xang, nho do6 nhién liéu dugc dot chay hiéu qua hon.

Cau 27. Vi sao khu vy c6 tram xang dau, khu viee ¢6 nhiéu xe co gidi qua lai, noi c6 khoi
thudc 14, ... lai dugc xem la noi c6 nguon hydrocarbon thom gay ton hai dén sitc khoé con
nguoi? Hay tim hiéu va ké tén mot s6 hydrocarbon thom thwong cé trong khong khi & cac
khu viee trén.

Loi giai:

- Benzene, toluene, xylene, ... la cac hydrocarbon thom dugc thém vao xang theo mot ti 1é
thé tich nhat dinh, gitp tang chi s6 octane ctia xang, nhd dé nhién liéu dwgc dot chay hiéu
qué hon. Vi thé khu vuc c6 tram xang dau, khu vuc c6 nhiéu xe co gidi qua dugc xem la noi
c6 nguon hydrocarbon thom gay ton hai dén sitc khoé con ngudi.

Trong thanh phan cta khéi thudc 14 c6 chita nhiéu chat doc hai trong d6 cé benzene vi thé
noi c6 khoi thudc 14 dugc xem la noi c6 nguon hydrocarbon thom gay ton hai dén sitc khoé
con nguoi.

- Mot s6 hydrocarbon thom thwong cé trong khong khi ¢ cac khu vie cé tram xang dau, khu
vure ¢6 nhiéu xe co gidi qua lai, noi c6 khoi thudc 13, ... 1a benzene, toluene, xylene, ...

Cau 28. Toluene va xylene dwgce dung lam dung méi hoa tan son, myc in,... Trong tredng
hop hoa si mudn tranh cham kho hon dé giit dwge do bong, min ctia mau son thi nén pha son
bang toluene hay xylene sé cho két qua t6t hon? Giai thich.

Loi giai:

Trong treong hop hoa si mudn tranh cham kho hon dé gitt duwgc do béng, min cia mau son
thi nén pha son bang xylene do xylene khé bay hoi hon toluene nén lam tranh cham khé hon.
Cau 29. Lam thé nao c6 thé Iya chon va st dung cac san pham dugc san xudt tir arene va dan
xuat cia n6 an toan, than thién vd&i moi truong?

Loi giai:

Arene 1a nhitng chat doc nén khi lam viéc véi arene can tuan thu ding quy tdac an toan.
Benzene la chat tang nguy co gay ung thw va cac bénh khac, vi vay khong dugc tiép xtc truc
tiép vadi cac hoa chat nay.

Dac biét, cac thuoc bao vé thue vat (thudce trir sau, trir cd) thé hé cii la dan xudt cia benzene
déu c6 tac hai do6i vai sitc khoé con ngwoi va gay 6 nhiém méi treong, do vay can hét sitc

than trong khi st dung. Khong duwgc st dung cac chat da bi cadm nhw
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dichlorodiphenyltrichloethane (DDT) hay 1,2,3,4,5,6 — hexachlorocyclohexane (6,6,6) thay
vao do la cac thudc thé hé méi vira hiéu qua, vira an toan.

Cau 30. Trinh bay vé tam quan trong cua arene trong cong nghiép hoa hoc, dwgc pham, san
xudt thudc bado vé thuce vat, ...

Loi giai:

Arene (chu yéu la benzene, toluene va xylene) la nguon nguyén liéu dé tong hgp nhiéu loai
hoa chat va vat liéu hitu co quan trong, c6 nhiéu tng dung trong cudc song.

Cu thé, trong xang, dau c6 khoang 5% toluene va khoang 1 — 6 % xylene. Benzene la nguyén
liéu quan trong dé san xuat cac alkylbenzene sulfonate mach khéng phan nhanh la thanh
phan chinh ctia bot gidt; san xuat styrene — nguyén liéu chinh cho ché tao nhwa polystyrene
va mot s6 polymer khéc...Benzene va mét s6 hydrocarbon thom khac la nguyén liéu dé san
xuat thudc triv sau, chat diéu hoa sinh tredng thyc vat, pham nhudm,... Ngoai ra, arene con

thuwong dugc dung lam dung moi dé san xuat son, cao su, myc in, my pham, dugc pham, ...
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