Chuyén dé HIDROCACBON THOM
\/

|

BENZEN
I. Pong ding, dong phin, danh phap, ciu tao:
1. Day dong dang ciia benzen: CTTQ cua diy dong dang benzen c6 13: CaHan -6 (0 > 6)
2. Pong phan; danh phap:

a) Danh phap:
CH 3
CHs CHy CHy
0 ok Q.
CH 3 CH;
Benzen Toluen(metyl benzen) 1,2—dimetylbenzen (o— xilen) 1,4 — dimetylbenzen(p— xilen)
& Tén hé thong: Tén nhom ankyl + benzen.
b) Bong phan : Tu CgHio tré di méi c6 dong phan (mach C va vi tri nhom the )

Vi du: CsHio c6 4 dong phan.

CH ,
CH
CH,CH; on 3
3
o @\
CH,

CH 4
3. Cau tao: Benzen c6 cau truc phang va hinh luc giac deu.
- Céu tao dugc dung:

e ©

IL. Tinh chét héa hoc:
1. Phan tng thé:

a) V6i cdc halogen: @ +Bry —fe @ + HBrT

brombenzen

CHsx
i +Br, —& @ + HBr

(2- brom toluen hodc o - brom toluen)
ZH=

Br + HBr
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(4- brom toluen hoac p - brom toluen)
b) Vi axit nitrics/H:2S04 d, £ :

H NO ,

@ + HNO; dic —25% @ + HO
nitrobenzen
CHz CHs

2- nitrobenzen
CHs

©+ HNO; dic < @ + H,0

he 4 - nitrobenzen + H20

* Quy tiac thé: (sgk)
¢) Thé nguyén tw hidro cua mach nhanh:
CH ,"H CH,Br

+Br, — +HBr
Benzyl bromua

2 . Phan rng cOng:
a) Véi H - CeHs +3Hr —2 5 CeHio
b) Vi Clo: CsHs + Cl, —=— CsHsCls
3. Phan wng oxi hoa:
a) Oxi hoda khong hoan toan:
- Céc ddng dang clia benzen thi c¢6 phan tmg con benzen thi khong.

+ KMnO4 — Khong xdy ra

CHz
COOE

+ 2KMnOs — + 2MnO: + KOH + H,0
— Duing dé phan biét benzen va cdc dong ding ciia benzen.

31730, = nCO; + (n-3) H20
IV. MOT VAI HIDROCACBON THOM KHAC

1. St,iren: CsHs
a. Cau tao: E?IQEH ;

b. Tinh chit hod hoc:
& Vi dung dich Brom:C¢Hs — CH = CHz +Br2 (dd) — CsHs -CH Br— CH:Br
% Véi hidro . CsHs—CH = CHz + Hy —%~2—» CsHs—CH: — CH3
& phan tng trung hop: nCH = CH, — = (- CH- CH, -,
I I
2. Naphtalen: CjoHs “aHs “aHs

a. Ciu tao:
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- Cau tao: Puogc cau tao boi 2 vong benzen.

- Naphtalen c¢ tinh thiang hoa.
b. Tinh chat hod hoc:

& Phan Gng thé: T
+ By RN + HBr
O
+HNO, 25 © +HLO
& Phan rng cong: CioHs + 2Hp —29°C 5 CjoHyp  (tetralin)

CioHp2 + 3H, —220'cssam o yoH,5 (decalin)

|

DANG 12 XAC DINH TEN HOAC CONG THUC CAUTAO CHAT

Phwong phap giai:
Chuy: + Vi tri nhénh la chi s6 dugc danh trén vong benzen sao cho tong so vi tri trong tén goi la

nho nhit.

CH; , A2 CHs
CH,—CHj @

CHj3
1,2- dlmetylbenzen

Metylbenzen Etylbenzen

+ Khi trén vong benzen c6 nhiéu nhém thé ankyl khéc nhau thi th tu goi trudc sau uu tién

theo thir ty chit cai A, B, C...,

2_CHj CH;_ /CHZ L, CH,
CH2 3
1 CHZ—CH:; 1

CH,—CHj3
1-etyl-2metylbenzen 1-etyl-2-metyl-4-propylbenzen

+ Khi trén vong benzen ¢ nhiéu nhém thé ankyl giéng nhau thi ta thém tir di, tri, tetra...dé

chi 2, 3, 4 nhanh giéng nhau.
CH; CH,-CH;

H3C 2 CH3
\4@ CHjs
1 CHQ— CH3

1-etyl-2,4-dimetylbenzen

CH;

CH,—CH;
1,3-dietyl-2,4,5-trimetylbenzen
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s0 bai tap tham khao

CH,~CH, CH;, CH;
+~CH, NO,
H3C\©/CH3 \©/ H3C\©/CH
CH, CH,
CH, OH
0,N \©/\/Oz 0,N \©/\/oz
NO, NO,
H,—CHj

- Mesitilen (1,3,5-trimetylbenzen) - p-xilen (1,4-dimetylbenzen)

- Vinylbenzen (stiren) - Naphtalen

- Biphenyl (phenylbenzen) - Phenylaxetilen (etinylbenzen)
- Axit picric (2,4,6-trinitrophenol) - 1-etyl — 2,3 — dimetylbenzen
- Thube nd TNT (24,6-trinitrotoluen) - o-clotoluen

DANG 22 N HAN BIET

% Phwong phdp gidi:

* Nguyén tic: Dya vao tinh chit riéng biét cua ting chit, & m&i mot chat trong cac chét can

nhan biét chi c6 mot chat duy nhét tac dung voi thudc thir cho du hiéu c6 thé quan sat duoc.

+ Cac hidrocacbon khong no dé dang 1am mat mau dung dich brom hoic dung dich KMnOs
0 nhiét d6 thuong.
+ Céac ddng dang cua benzen lam mit mau dung dich KMnOs khi dun néng
+ Benzen két hop vai clo ngoai anh sang tao thanh khéi trang. ..
- Dya vao sy thay ddi mau sic cua hoa chét trong qua trinh phan tmg

Vi du: Nhdn biet cac chat mat nhan sau: Benzen, toluen va stiren

Benzen toluen Stiren

Brom (dd) - - Mit mau

KMnOs, t° - MAt mau
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Phuong trinh phan (tng minh hoia

@CH:CHZ +Br, ——> QCH—CHz
T

I I
(Nau dd) Br B

(khong mau)
0
QCH3 + 2KMnO; > COOK +KOH + 2MnO; +H,0
(mau tim) (két tha den)

(Hay nhan biét cac chat mat nhan sau)
- Benzen, Toluen, stiren

- Xiclohexan, stiren, axetilenbenzen

DANG 32 XAC DINH CTPT X (KHI DOT CHAY)

Phwong phap giai:
Loai 1: “a gam X + O, —>» CO: + H>, ngoai ra ta phai biét thém mot trong cdc so lieu vé O, CO,
hodac H>O”

* phwong phap chung cho day df‘)ng dizmg benzen
- bét cong thire phan tor X: CaHane
- Tinh s6 mol cac chét lién quan (d@ bai cho dit kién)
- Viét phuong trinh phan ng, dat s6 mol chat vira tim dwgc vao phuong trinh va suy ra sé mol
chét X theo phuong trinh.
CiHone + 3L2—3 0, —> nCO; + (n-3) H,O

Neo,  Myo 2.1102

Theo phuong trinh ta co: n,, =
n n-3 3n

Tinh s6 mol X theo dé: Ny, = mn a

M 14n—6
- Giai phuong trinh n,, = n,, ta tim dugc n (sd nguyén tir cacbon trong X)

Vi du: Dot chdy hoan toan 13.8 gam chdt hitu co X la dong ding ciia benzen thi thu dwoc 23.52 lit
CO: (dktc). Hay xdc dinh cong thuirc phan tw X?

Giai
- Dat cong thire phan tir cua X 1a: CoHanos
23,52
- =——=1,05 )
fco, 22.4 (mol)
- pt: CaHans + 02 —> 1nCOz + (n-3) H20
105 1,05 (mol)
n
13,8 1,05
- nX =
14n—-6 n

- Giai phuong trinh ta dugc n="7
- Vay X ¢6 cong thure phan tir 1a C7Hs

Logi 2: “ gam X + O, — CO; + H,0, biét 56 liéu vé CO»va H:0”
(phuong phap chung cho day dong dang benzen)

- Pat cong thire phan tr X: CoHone
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- Tinh s6 mol CO; va HO
- Viét phuong trinh phan ung.
CiHone + 23202 —> nCO2 + (n-3) H20

A eaa X \ Neo n
- Lap ti I¢ s6 mol CO; va H,O —= =
Ngo N- 3

- Giai phuong trinh trén ta tim dugc n (s6 nguyén tir cacbon trong X)
Vi du: Dot chdy hoan toan mot lwong ankyl benzen A thi thu dwoc 7,056 lit CO; (dktc) va 3,78 gam
H>0. Hay xdc dinh cong thirc phan tw A

Giai
- Dat cong thirc phan tir ciia A 1a: CoHone
7,067 3,78
- =———=0,315 (mol), ==__=0,21 (mol
Neo, 22.4 (mol) N0 18 (mol)

- pt: CaHans + 02— nCO: + (n-3) H20
Neo,  n 0,315

ngo n-3 021

- Giai phuong trinh ta dugc n=9

- Vay X ¢6 cong thure phan tir 1a CoH 12

- Theo pt ta co:

DANG 42 TOAN HON HOP

Phwong phap giai:

{ g + X —> T + Z, yéu ciu chung: Xdc dinh lugng chit A va B

(Trong d6 A, B, X, T, Z 1a nhiing chat d4 biét)

Loai 1: T va Z déu duwoc tao thanh tir A va B téc dung véi X

-Goix,yla s6 mol cua hai chat A va B

- Viét phuong trinh phan Gmg xay ra

- Tur s6 liéu cua dé thong qua phuong trinh phan tng ta lap hai phuong trinh theo x, y lién quan

dén nhirng s liéu dé cho

- Giai phuong trinh tim x, y

- Ap dung cong thirc tra 11 yéu cau ciia bai toan.
Vi du: Dot chdy hoan toan 18,2 gam hén hop gom benzen va stiren phdn ing két két thiic thu dwoc

12,6 gam nwée. Hay xdc dinh thanh phan phan tram vé khoi lwong ciia moi chat.
Giai
- Goix,y lan luot 1a sb mol cua benzen va stiren

Ryo = 112;;6 =0,7(mol)

- CeHs + 20, — 6C0O; + 3H,0

X 3x(mol)
- CsHs + 100y —5> 8CO; + 4H,0

y . 4y (mol)
- Theo dé ta c6 hpt:

3x +  4y= 07 y=0,1
- Taco: me . =78 x 0,1 = 7,8 gam

{78x+ lo4y =182 {x=0,1

- =% CeHs = %xloo% =42,86%

2
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% CsHs = 100% - 42,86% = 57,14%

Loai 2: T va Z chi duoc tao thanh tir A hodc B khi tac dung voi X
- Tim s6 mol ctia mét trong cc chit di phan tng tao thanh T va Z
- Viét phuong trinh phan Gmg xay ra
- Tir s6 mol tim duoc ta suy ra s6 mol A hoic B theo phuong trinh phan Gmg, lwong chat con lai
dung phuong phap loai trir ta s& im duoc két qua.

Vi du: Dot chdy hoan toan 18,2 gam hon hop gom benzen va stiren phdan img hoan toan véi dung
dich Brom IM. Phan ing két thiic thdy c6 100 ml dung dich brom mat mau. Hay xdc dinh
thanh phan phan tram vé khéi heong ciia moi chat.

Giai

- ng,,, =0,1x1=0,1(mol)

@CH:CHz +Br, — > @*?H—CHz
B r

|
r B
0,1 (mol) 0,1 (mol)
- Taco: My, =78 x0,1 = 7,8 gam

- =>% CeHs = 17882 x100% = 42,86%

bl

% CsHg = 100% - 42,86% = 57,14%

DANG 3z TOAN DONG PANG

Phwong phap gidi:
(Vidu nhu A, B 1a hai ddng dang két tiép cua diy dong dang benzen.)
- Dat cong thirc phan tir chat A: CaHaag (2> 6)
- Pit cong thirc phéan tir cht B: CoHabo6 (b > 6)
- Suy ra cong thure trung binh: CyHzn-6
-Patdicukién:a+1=bvaa<n<b
* Téi1 day bai toan trg nén don gian, tré thanh bai toan co ban dang 4. Nhung chti y: Khi gidi ra
duoc n.
* Vidun=7,3 két hop diéu kién ta dugca=7vab=8=>A, B
Vi du: Dot chdy hoan toan 14,5 gam hon hop gom ankyl benzen A va B la dong ding cia nhau, phan
itng két két thiic thu dwoc 24,64 lit CO> (dktc). Hay xdc dinh cong thire phdn tir A va B
Giai
- Dit cong thirc phan tir chat A: CoHoas (a > 6)
- Dit cong thirc phan tir chit B: CoHabos (b > 6)
- Suy ra cong thure trung binh: CyHon-6
(Pt didukién:a+ 1 =bvaa<n<b)
24,64

: - =1,1(mol
Reo, 2.4 (mol)
- pt: CoHong + 02 —5 nCO> + (n-3) H20
L1 1,1 (mol)
n
14,5 11
- nX = =
14n-6 n

- Giai phuong trinh ta duge n =73
- Vaya=7, A cong thirc phan tir 1a C7Hg
b =38, B cong thuc phan tir 1a CgHio
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A
Ciu 1: Trong phén tir benzen, cac nguyén tir C déu & trang thai lai hod :
A. sp. B. sp’.
C. sp’. D. sp?d.
Ciu 2: Trong vong benzen mdi nguyén tir C dung 1 obitan p chua tham gia lai hoa dé tao ra :
A. 2 lién két pi riéng 1. B. 2 lién két pi riéng 1¢é.
C. 1 hé lién két pi chung cho 6 C. D. 1 hé lién két xigma chung cho 6 C.

Cau 3: Trong phan tir benzen:
A. 6 nguyén tor H va 6 C déu nam trén 1 mit phang.
B. 6 nguyén tr H nam trén cing 1 mit phéng khac voi mit phing cua 6 C.
C.Chico6C nam trong cung 1 mat phang
D. Chi c6 6 H mim trong cung | mit phang.
Céau 4: Cho cac cong thuec :

H

@ (D) @ (2) © 3)

CAu tao nao la ctia benzen ?
A. (1) va(2). B. (1) va (3). C. (2) va (3).
D.(1); (2) va(3).
Cau 5: Diy dong ding cua benzen c6 cong thirc chung la:
A. CyHzn+6 3 n> 6. B. CiHones ;n >3. C. CuHone ; n > 6.
D. CiHone ;n > 6.
Cau 6: Cong thirc tong quat cia hidrocacbon CaHani2.2a. DAi V6i stiren, gia tri ctia n va a 1an luot 1a:
A.8vas. B.5vas. C.8va4. D. 4 vas.
Cau 7: Cong thiic tong quét cua hidrocacbon CnHan2-20. D6i v6i naptalen, gid trj cia n va a lan luot
la:

A.10vas. B. 10 va 6. C.10va7. D.10 va 8.
Ciu 8: Chét nao sau day c6 thé chira vong benzen ?

A. CioHie. B. CoH4BrCl. C. CsHeClo. D. C;Huo.
Ciu 9: Chét nao sau day khong thé chira vong benzen ?

A. CsHio. B. CsHs. C. CsHio. D. CoHuo2.
Cau 10: Cho cac chat:  CeHsCH; (1) p-CH3CsHaC2Hs (2)

CeHsC2H3 (3) 0-CH3C¢H4CH3 (4)
Diy gom cac chat 1a dong dang clia benzen la:

A. (1); (2) va (3). B. (2); (3) va (4).

C.(1); (3) va(4). D. (1); (2) va (4).
Ciu 11: Chat cdu tao nhu sau c6 tén goi 1a gi ? oy

A. o-xilen. B. m-xilen. C. p-xilen. D. 1,5-dimetylbenzen.
Cau 12: CH3CeH2C2Hs ¢6 tén got la:

A. etylmetylbenzen. B. metyletylbenzen.

C. p-etylmetylbenzen. D. p-metyletylbenzen.
Cau 13: (CH3)2CHCgHs c6 tén goi la:

A. propylbenzen. B. n-propylbenzen.
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C. iso-propylbenzen. D. dimetylbenzen.
Céau 14: iso-propyl benzen con goi la:
A.Toluen. B. Stiren. C. Cumen. D. Xilen.

Cau 15: CAu tao cua 4-cloetylbenzen la:

CaHs

o CHs
A. cl B. ©\m C. @ D. : ~ Cl

Cau 16: Ankylbenzen la hidrocacbon c6 chira :

A. vong benzen. B. gbc ankyl va vong benzen.
C. gbc ankyl va 1 benzen. D. gbc ankyl va 1 vong benzen.
Céu 17: Gbc CeHs-CHa- va gbc CoHs- ¢6 tén goi 1a:
A. phenyl va benzyl. B. vinyl va anlyl.
C. anlyl va Vinyl. D. benzyl va phenyl.
Cau 18: Diéu nao sau dau khéng dang khi nodi vé 2 vi tri trén 1 vong benzen ?
A.vitri 1, 2 goi la ortho. B. vi tri 1,4 goi la para.
C. vitri 1,3 goi la meta. D. vi tri 1,5 goi la ortho.
Cau 19: Mot ankylbenzen A c¢6 cong thirc CoHiz, cdu tao co tinh dbi xtmg cao. Vay A la:
A. 1,2,3-trimetyl benzen. B. n-propyl benzen.
C. iso-propyl benzen. D. 1,3,5-trimetyl benzen.
Cau 20: Mot ankylbenzen A (C12His) cau tao c6 tinh d6i xing cao. A la:
A. 1,3,5-trietylbenzen. B. 1,2,4-tri etylbenzen.
C. 1,2,3-tri metylbenzen. D. 1,2,3,4,5,6-hexaetylbenzen.
Ciu 21: C7Hs c6 sb déng phan thom la:
A. 1. B. 2. C.3. D. 4.
Cau 22: Ung véi cong thirc phan tir CsHio ¢6 bao nhiéu cau tao chira vong benzen ?
A. 2. B. 3. C.4. D. 5.
Cau 23: Ung vé6i cong thirc CoHi2 ¢6 bao nhiéu dong phan c6 ciu tao chira vong benzen ?
A. 6. B. 7. C.8. D. 9.
Cau 24: S6 lugng ddng phan chira vong benzen tng véi cong thirc phan tir CoHio 12
A.7. B. 8. C.9. D. 6.
Ciu 25: A 1a dong dang cua benzen c6 cong thirc nguyén la: (C3Ha)a. Cong thirc phan tir ctia A 1a:
A. C3Ha. B. CeHs. C. CoHo. D. Ci2His.

Ciu 26: Cho céc chit (1) benzen ; (2) toluen; (3) xiclohexan; (4) hex-5-trien; (5) xilen; (6) cumen.
Day gém cac hidrocacbon thom la:
A. (1);(2); (3); (4). B. (1); (2); (55 (6).
C. (2); 3); (5) 5 (6). D. (1); (5); (6); (4).
Cau 27: Hoat tinh sinh hoc cua benzen, toluen la:
A. Gay hai cho strc khoe.
B. Khong gay hai cho suc khoe.
C. Gay anh hudng tét cho sirc khoe.
D. Tuy thudc vao nhiét d6 c6 thé gy hai hodc khong giy hai.
Ciu 28: Tinh chat nao sau diy khéng phai cia ankyl benzen

A. Khong mau sic. B. Khong mui vi.

C. Khong tan trong nudc. D. Tan nhiéu trong cac dung méi hitu co.
Céau 29: Phan ung nao sau day khong xay ra:

A. Benzen + Cl (as). B. Benzen + Hz (N4, p, t°).

C. Benzen + Br; (dd). D. Benzen + HNO3 (d) /H2S04 (d).
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Cau 30: Tinh chat nao khong phai cia benzen ?

A. Dé thé. B. Kho cong.
C. Bén véi chat oxi héa. D. Kém bén véi céc chat oxi hoa.
Céu 31: Cho benzen + Cl, (as) ta thu dugc dan xuit clo A. Vay A 1a:
A. Ce¢HsCL B. p-CsH4Cl. C. CsHeCls. D. m-CcH4Clo.
Céu 32: Phan tng ching minh tinh chét no; khéng no ciia benzen lan lugt la:
A. thé, cong. B. cong, nitro hoa.
C. chay, cong. D. cong, brom hoa.
Céu 33: Tinh chat niao khéng phai ctia benzen
A. Téac dung v6i Brs (t°, Fe). B. Tac dung véi HNO;3 (d) /H2SO4(4d).
C. Tac dung v6i dung dich KMnOs. D. Téac dung véi Cla (as).
Cau 34: Benzen + X — etyl benzen. Vay X la
A. axetilen. B. etilen. C. etyl clorua. D. etan.
Ciu 35: Tinh chat nao khéng phai ctia toluen ?
A. Tac dung véi Br (t°, Fe). B. Téac dung v6i Clz (as).
C. Tac dung v6i dung dich KMnOg, t°. D. Tac dung v6i dung dich Bra.

Cau 36: So voi benzen, toluen + dung dich HNO3(d)/H2SO4 (d):
A. Dé hon, tao ra o — nitro toluen va p — nitro toluen.
B. Kho hon, tao ra o — nitro toluen va p — nitro toluen.
C. Dé hon, tao ra o — nitro toluen va m — nitro toluen.
D. Dé hon, tao ra m — nitro toluen va p — nitro toluen.
Cau 37: Toluen + Cl» (as) xay ra phan ung:

A. Cong vao vong benzen. B. Thé vao vong benzen, dé dang hon.

C. Thé & nhanh, kho khin hon CHa. D. Thé ¢ nhanh, d& dang hon CHa.
Cau 38: 1 mol Toluen + 1 mol Cl, —=—>A . Ala:

A. CsHsCHCI. B. p-ClC(,H4CH3.

C. 0-CICsH4CHi. D. B va C déu dang.

Cau 39: Tién hanh thi nghiém cho nitro benzen tac dung véi HNO; (d)/H2S04 (&), néng ta thiy:

A. Khong c6 phan ing xay ra.

B. Phan ung d& hon benzen, vu tién vi tri meta.

C. Phan g kho hon benzen, wu tién vi tri meta.

D. Phan ung kho hon benzen, uvu tién vi tri ortho.
Ciu 40: Khi trén vong benzen c6 sdn nhom thé -X, thi nhom thir hai s& uu tién thé vao vi tri o- va p- .
Viay -X 14 nhitng nhém thé nao ?

A. -CyHon+1, -OH, -NHo. B. -OCH3, -NH», -NOa.

C. -CH3s, -NHz, -COOH. D. -NO2, -COOH, -SO3H.
Céau 41: Khi trén vong benzen c6 s&n nhom thé -X, thi nhom thir hai s€ vu tién thé vao vitrim-. Vay
-X 1a nhitng nhém thé nao ?

A. -ChHont1, -OH, -NHa. B. -OCHs, -NHa», -NO».

C. -CH3s, -NHz, -COOH. D. -NO,, -COOH, -SOsH.
Cau 42: 1 mol nitrobenzen + 1 mol HNO3 d %B + H>0. B la:

A. m-dinitrobenzen. B. o-dinitrobenzen.

C. p-dinitrobenzen. D. B va C déu ding.
Cau43: C:H, > A > B — m-brombenzen. A va B 1an luot 1a:

A. benzen ; nitrobenzen. B. benzen,brombenzen.

C. nitrobenzen ; benzen. D. nitrobenzen; brombenzen.
Céau 44: Benzen —» A — o-brom-nitrobenzen. Cong thurc cua A la:

A. nitrobenzen. B. brombenzen.

C. aminobenzen. D. o-dibrombenzen.
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