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VI. AREN (HIDROCACBON THOM)

VI.1. Dinh nghia )
Aren hay hidrocacbon thom 1a mét loai hidrocacbon ma trong phan tir ¢6 chura it nhat
mot nhdn thom (nhdn benzen)

VI.2. Cong thirc tong quat

n=>6

(ChHzn +2-8- m) CoHon-6-m m: nguyén duong chin, c6 thé bﬁng 0
m=0;2;4;6;8;10; ...

CnHan-6-2x (n=6; k=0;1;2;3;4;..)

Hidrocacbon thom chtta mét nhdn thom, ngoai nhan thom 1a cac goc no mach ho
(Pong dang benzen):

CnH2n -6 (Il 2 6)

Chu y 1a co thé ap dung cong thitc C,Hy, 5. dé xac dinh cong thuc phan tr cho mgi logi
hidrocacbon thom (mot nhan thom hay nhidu nhan thom, gdc hidrocacbon lién két vao nhan
thom c6 thé 1a gdc no hay khong no, mach h¢ hay vong); Con cong thirc C,H,, - 5 chi ap dung
dung cho loai hidrocacbon thom dong dang benzen (chi c6 mot nhan thom duy nhét, gbc
hidrocacbon lién két vao nhan thom, néu cd, la cac gbc no, mach ho). Hodc bt dau véi cong thice
ctia ankan (alcan) voi n nguyén tir C thi s nguyén tir H t6i da trong ng la (2n + 2), dé tao mot
nhan benzen thi trr 8 nguyén tir H (gébm 1 vong, 3 ndi d6i), néu ngoai nhan thom c6 thém mot
lién két d6i nita thi chiing ta trir tiép 2 nguyén tir H dé tao lién két d6i C=C nam & bén ngoai nhan
thom, hodc néu c6 lién két ba C=C thi trir 4 nguyén tir H, mot vong thi trir tiép 2 nguyén tir H;...

Bai tap 43 )
Xéc dinh CTPT cua céac chat sau day:

0 © @ Q0

CH,— CH=CH,
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Bai tiap 43’ )
Xéc dinh phan tir lugng cia cac chat sau day:

ol @
wa O OO
CH;

HC=CH,

(C=12;H=1)
VI.3. Cach doc tén

e Coi cac goc hidrocacbon gan vao nhan thom nhu 14 cac nhém the gan vao benzen.
Hai nhom thé gan vao vi tri 1,2 con goi 1a vi tri orto (o - ); Hai nhém thé gan vao vi tri
1,3 con goi la vi tri meta (m - ); Hai nhém thé gan vao vi tri 1,4 con goi la vi tri para

(®-)

e Thuong hidrocacbon thom c6 tén thong thuong, nén thudc long, nhu toluen, xilen,
stiren, naptalen, antraxen, cumen, mesitilen,...

CH;
CH —
CH
@ Vinylbenzen

) Stiren 1,2 — Dimetylben zen
( C(;lHI_ZIn-6 (CoHan-6-m) 0 - Xilen
616 Isopropylbenzen CgHg (CaHon-6)
Cumen CsHio
( Cn H2n -6 )
CHj3 CoHj»
P
Naptalen
. CH3 (CnH2n-6-m)
1> 3 -Dimetylbenzen CoHg
m - Xilen C}]I;. b
CHio 1> 4 = Dmmetylbenzen

p - Xilen CngO
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CH,=CH— cH2

Antraxen
(C Hop-6.n )
1,3,5-Tr1metylbenzen Ci4Hio
Mesttilen
Colhio Phenantren 1-Etinyl-2- phenyl 4-alylbenzen
Ci4Hio Cy7H 4
Bai tap 44

Xéc dinh CTPT va tinh khéi luong phan tir ca cac chat sau day:

a. Mesitilen (1,3,5-Trimetylbenzen)

b. p-Xilen (1,4-Dimetylbenzen)

c. Stiren (Vinylbenzen)

d. Naptalen

e. Biphenyl (Phenylbenzen)

f. Phenylaxetilen (Etinylbenzen)

g. Axit picric (2,4,6-Trinitrophenol)

h. p-Toluidin (1-Amino-4-metylbenzen)

1. o-Clorotoluen (1-Clo-2-metylbenzen)

j.  Benzoyl clorua (CcHsCOCI)

k. Axit salixilic (Axit o-hidroxibenzoic)

l.  Ruou benzylic (Phenylmetanol)

(C=12; H=1;0=16; N = 14; Cl =35,5)

Bai tap 44’
Hay xac dinh CTPT va khéi lugng phan tir ctia cac chét sau day:

a. Toluen (Metylbenzen)

b. o-Xilen

c. p-Ximen (p-Metylisopropylbenzen)

d. Cumen (Isopropylbenzen)

e. Antraxen

f. Phenantren

g. Duren (1,2,4,5-Tetrametylbenzen)

h. 1-Vinyl-3-etinyl-5-alylbenzen

1. p-Phenylxiclohexylbenzen

j. Benzandehit (Phenylmetanal)

k. Axit tereptalic (Axit 1,4-benzendicacboxilic)

1. Axit benzoic (Axit benzencacboxilic)

(C=12;H=1;0=16)
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VIL.4. Tinh chit héa hoc

S& di goi loai hidrocacbon nay 1a hidrocacbon thom vi hau hét chiing ¢6 mui “thom” dic
trung. V& phuong dién cdu tao, phan tir loai nay c6 chira it nhat mot nhan thom (nhan
benzen). V& tinh chat héa hoc, ngudi ta ndi aren cé tinh thom vé phwong dién héa hoc.
Pay 1a tinh chit nhan thom cho duoc phdn iing céng, nhung khé cong hon so voi
hidrocacbon khong no thong thuong; nhan thom cho duoc phdn teng thé (phan tmg thé 4i
dién tr hay than dién tir) va tuong d6i dé thé; nhan thom bén véi tdc nhin oxi héa. Cd
thé tom gon tinh thom vé phuong dién hoéa hoc nhu sau: “kho cong, dé thé va bén véi tac
nhdn oxi hoa”.

Nguyén nhén cia tinh chit hoa hoc nay 1 do sw linh ddng ciia dién tir 7 trong nhin
thom, cac dién tir 7 lan truyén trén khip 6 nguyén tir cacbon ciia nhan thom, khién cho
lién két gitra C véi C trong nhan thom khong han 1a mot lién két doi, ciing khong han 1a
mot lién két don, ma co tinh chét trung gian gitra mot lién két d6i va mot lién két don
0 0 0

[dC-c=1,54A; dC=C = 1,34 A ; d(C-C)penzen = 1,40 A ]. Dién tr ® hi¢n dién nhiéu trong
nhan thom nén céc tac nhan ai dién tir (than dién tir) dé thé vao nhan thom. Dién tir « lan
truyén trén khép nhan thom (chr khong tép trung tai mot vi tri xac dinh, hi€u Gng cong
hudng) nén nhan thom twong ddi bén véi tac nhan oxi hoa (nhu dung dich KMnOy4 khong
oxi hdéa dugc nhan thom, khong phé huy dugc nhan benzen).

Chu ¥ 14 phan Gng thé vao nhan thom 13 phdn ing thé di dién tie (than di¢n ti¥), con
phan g thé vao vao ankan la phan vng theé day chuyén theo co ché goc tu do.

VI.4.1. Phan ing chay

3n 3 m o m
Cl’len_é_m + (7—5—1)02 t; nC02 + (n—3—E)H20
Aren
CnH TN ELE YS! 0 Cco, + 3)H,0
Nty -6 (2)2 LSRN nCO; (n - 3)H,
Aren ddng ddng benzen
VI1.4.2. Phan &rng cong hidro
Thi du:
CsHs + 3H, Ni (Pt), t CeHi»
Benzen Hidro Xiclohexan
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O - O
+ 3H, e

Bezen (C¢Hg )  Hidro Xiclohexan ( C¢Hj )
<C:>>—CH3 +  3H, N—l’to> <:>—CH3
Toluen ( C7Hg ) Metyl xiclohexan ( C7H4)
@CH: CH, + H, N—]’to> <(:>>—CH2—CH3
Stiren ( CgHg ) Etyl benzen ( CgHjg )

- 0
Ni, ¢
@CHZ—CHg T A <:>—CH2—CH3

Etyl benzen ( CgHj ) Etyl xiclohexan ( CgH;¢ )

Qua phan cong hidro vao stiren trén ta thiy hidro cong vao lién két d6i C=C ngoai nhan
thom trudc, sau d6 hidro méi cong vao nhan thom. Pi€u nay ching té cong vao lién ket
do6i thong thuong dé hon 1a cng vao nhan thom.

VIL.4.3. Phan ing cdng halogen X, . ) .
D¢ halogen X, cong dugc vao nhén thom thi can dung halogen X, nguyén chat va can
chiéu sang hay dun nong.

Thi du:
Cl
neng O cl
N 3Cl, an Osaug
Clo ()
Cl Cl
Benzen ( CgHg ) Cl

1,2,3,4,5,6 - Hexaclo xiclohexan (CgHgCly)
Hexacloran (Thuog troead 666)
Br Br

+ 3BI‘2 L»
() Br Br

Benzen Brom nguyeé chaé
(CeHe ) Br Br

1,2,3.,4,5,6- Hexabrom xiclohexan
(CeHeBry )
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V1.4.4. Phan irng thé béi halogen X; (Cl,, Br,)

bPé nguyén tir H cua nhan thom dugc thé’b(”)ri nguyén tir X (cua X») thi cling can dung X,
nguyén chat va dung chat xuc tac 1a bot sat (Fe) hay mudi sat (IIT) halogenua (FeX3).

Thi dui:
Cl
F
+ Cly © > + HCI
(FeCls) Hifiro clorua
(CeHsg) Clo (CeH5CI)
Benzen Clo benzen; Phenlyl clorua
Fe
+ B, —— Br + HBr
(FeBrs) Hifiro bromua

Brom (nguyea chaf) Brom benzen

Phenyl bromua

F

Brom (nguyea cha#) Hrfiro bromua
Brom benzen

Br

o - Nibrom benzen

CHs
Cl
— +  HCl
CH3

o- Clotoluen Hifro clorua

p - Nibrom benzen

Fe

CH3
+ Cly - 1
1:1
Toluen Clo : + HCI
Metyl benzen
Cl

p - Clo toluen

Luuy
L.1. Benzen khong lam mat mau do ndu cua nuwdéc brom du cé sy hién dién cua chat
xuc tac hay anh sang.

L.2. Benzen chi 1am mat mau dé nau cta brom long nguyén chat véi sy hién dién cua
anh sang (do c6 phan ung cong) hay bot sat (do cé phan ting the).
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C¢Hs +  Bry(dd) as, Fe
Benzen Nudc brom

CéHs +  3Bry(nguyénchdt) __as CsH¢Bre (Phan ung cong)

Benzen 1,2,3,4,5,6-Hexabrom xiclohexan

CéHs +  Br, (nguyén chét) Fe_s GCeHsBr + HBr (Puthé)

Benzen (FeCly) Brom benzen Hidro bromua

L.3. Khi cho toluen (CsHs-CHj3) tac dung véi clo (Cl,) hay brom (Br,) néu cé bét st (Fe)
lam xtc tac thi c6 phan Ung thé H ciia nhén thom (thé ai dién tu); néu hién dién
dnh sdng hay dun néng thi c6 phan tmg thé H ciia nhém metyl (-CHs) ngoai nhan
thom (thé theo co ché géc tu do).

F
<(:>>—CH3 + Ch — CH; + HCI

Clo
Toluen o-ClotoluenCl

Hay Cl@ CH;

p-Clotoluen

@CH3 +  Ch — @CHQCI + HCl
t

Clo Hidro clorua
Toluen Benzyl clorua

L.4. Qui tic thé vao nhin benzen dd c6 mang sin nhém thé

Khi nhén benzen di c6 mang sdn mot nhom thé ddy dién tir [thudng 13 cac nhom chi
chtra lién két don, nhu CH;— ( trong toluen C¢Hs-CHj3 ), —OH ( trong phenol C¢Hs-OH ),
—NH; (trong anilin C¢Hs-NH,;), —Cl (trong clobenzen C¢Hs-Cl), —Br (trong brombenzen
C¢Hs-Br),...] thi nhoém thé thir nhi s& thé vao mét, hai hay cd ba vi tri dwec ddnh so 2, 4,
6 déi véi nhém ddy dién tir (vi tri orto, para); Con khi nhan benzen d3 mang sin mot
nhém thé rat dign tir [thuong cac cic nhom cd chia lién két d6i, nhu —NO, (trong
nitrobenzen C¢Hs-NO;), —COOH (trong axit benzoic C¢Hs-COOH), —SOs;H (trong axit
benzensunfonic C¢Hs-SO3H,...] thi nhém thé thir nhi s& thé vao mot hay ca hai vi tri
dwoc dinh sé 3, 5 d6i véi nhém rat dign tir (Vi tri meta).
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Thi dut CH3
Br
CHj; > +  HBr
o-Bromtoluen  Hifrobromua
+ B ) Fe
Toluen Brom (nguyea chaé) @
.
OH p- Bromtol uen
N6bG brom Axit bromhifiric
Phenol
Br
2,4,6-Tribrom phenol
NO, NO,
~ H,S0, (i
+  HNOs(M) 2504 + H,0
Axit nitric haan fiae
NO,

Nitrobenzen

m-Ninitrobenzen

VI.4.5. Phan ing nitro héa (phan @ng thé —H ciia nhan thom béi nhém nitro —-NO,

cua axit nitric dam dic HNO3)

Thi du:
CésH¢ + HNOs(d) H,S04(d), t°
—_—>
Benzen
C;Hs-CH3 +  3HNOs(d) H,S0, (d), t°
oluen 5

CsHs- NO, +

Nitrobenzen

HNO3(d) H,S0.(d), t°5

Cs¢Hs-NO, + H,O
Nitrobenzen
C¢Ho(NO,);CHs  + 3H,O

24,6 - Trini:[rotoluen
Thuoc n6 TNT

C¢Hs(NO,), + H,O
1,3 — D1 nitroenzen
m - Pinitrobenzen
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NO,
. H,SO,(fA
+ HNO3(n) 2 to 4( ) > + Hzo
(CgHe) Axit nitric Aaén hae (CgH5-NOy) NGOG
Benzen Nitrobenzen
- HoSO4(f)
+  HNO3(R) Y + H,0
Nitrobenzen N O2
m- Ninitrobenzen
1,3- Ninitrobenzen
CHs CHj
_ OoN NO,
- HoSO,(17)
+ 3HNO3() T» +  3H,0
Toluen
NO,
2,4,6- Trinitrotoluen
Thuog nodaTNT

VI1.4.6. Phan trng bi oxi hoa béi dung dich KMnOy

Nhén thom bén véi tic nhan oxi hda KMnOg, nhung cac géc hidrocacbon gin vao nhén
thom dé bi oxi héa béi tic nhin oxi héa KMnO, trong mdi truomg axit (thuong 1a
H,S0;,). Cac géc hidrocacbon nay bi oxi hoa tao thanh nhém chirc axit hiru co -COOH
(con trong moi truong trung tinh thi nhém chire axit hitu co hién dién & dang mudi (do c6
KOH tao ra, nén nhém chirc axit hiru co hién dién ¢ dang mubi —COOK). Trong moi
truong axit (HY), KMnOy bi khtr tao mubi mangan (II) (Mn*"); con trong méi truong
trung tinh, KMnOy bi khir tao MnO, (mangan dioxit), mot chét rin khong tan trong nudc
c6 mau den.

CHs + KMnO; + H,S0, %

Benzen Kali pemanganat

5C¢Hs-CH; + 6KMnOs + 9H,SOy —— 5C¢Hs-COOH + 6MnSO4
Toluen Axit benzoic

+ 3K,SO4 + 14H,0

CeHs-CH; + 2KMnOy ——  CsHsCOOK + 2MnO, + KOH + H,O

Toluen Kali benzoat Mangan dioxit
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C¢Hs-CH=CH, + 2KMnO; + 3H,SO; —— CsHs-COOH + CO, +
Stiren Axit benzoic

2MI’ISO4 + KzSO4 + 4H20

@ © KMnO, v HpSO, X
Kali pemanganat Axit sunfuric

CH3 Benzen
COCH
> + OKMnOg + 9H;80, ——> @ + 6MnSO,4 + 3K3S04
Toluen
Axit benzoic + 14H,30,
@CHg + 2KMnOy —» @COOK + 2MnO, + KOH
Toluen Kali benzoat Mengan fioxit
@CH=CH2 + 2KMnO; + 3H,SO4——> @COOH + CO,
. Axit benzoic
Stiren + 2MnSO, *+ 4H,0

5CH3-CH2-CH2@CH2-CH3 + 22KMnO, + 33H,80, —>

p-Etyln-propylbenzen
5CH3-COOH + 5HOOC@COOH + 5C0, +22MnSO, + 48H,0

Axit axetic Khi cacbonic
Axit tereptalic

VIL.5. Ung dung ‘ , ,
VL5.1.Tr benzen dieu ché dwgc thuoc trir siu 666; anilin; phenol; nhuwa
phenolfomandehit; stiren; nhua PS; cao su buna-S; ...

C6H6 + 3C12 _as% C6H6C16

Benzen Clo 1,2,3,4,5,6-Hexacloxiclohexan, Hexacloran, Thudc trir siu 666
C¢Hs + HNO; (d) H,S0O, (d) CsHsNO, + H,0

C¢H5NO, + 6[ H ] Fe/HC1 C¢Hs-NH, + 2H,0
Nitrobenzen  Hidro nguyén tir méi sinh (dang sinh) Anilin

cHe + CbL Fe N CsH;sCl + HCI

Benzen Clo Clobenzen Hidro clorua
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CeHsCl  + NaOH (d) t’, xt N CeHsOH +  NaCl

Clobenzen Dung dich xut dam déc Phenol Natri clorua

OH
Phenol Fomanfiehit

Nhéa phenolfomanfiehit

+  (n+1)H0
AICl,
@ + CH3-CH,-Cl R CH>-CH3 + HCl
Friedel-Crafts N
Berzen Cloetan Etylbenzen Hifiro clorua
0, xt
CH2-CH3 — CH=CH, + H,
(Cr203, A|203, 600 C) Hifiro
Stiren
TH
n @CH:CHz ——» [ —CH—CHy—
(t° xt)
Stiren
n
Polistiren, Nn6a PS
Hay:
AICl5
+ CHy=CH, —> CH,-CH3
Etilen
Etylbenzen
NTH
n CH,=CH-CH=CH, + n C|3H=CH2 N—» —CH2-CH=CH-CH2-C|:H-CH2
a
1,3-Butanien C:H
su?ens Cao su Buna-S CeHs

VI.5.2. Tir toluen diéu ché dwoc axit benzoic, rwgu benzylic, thuée n6 TNT

5CsHs-CH3 + 6KMnOy4 + 9H,SO4 —— 5C¢Hs-COOH + 6MnSO4 + 3K,S0O4 +14H,0

Toluen Kali pemanganat Axit benzoic  Mangan (II) sunfat

CeHs-CH; + Cb as CeHs-CH,-Cl  + HCI

Toluen Clo Benzyl clorua Hidro clorua
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C¢Hs-CH,-CI + NaOH (dd) _t()% C¢Hs-CH,-OH + NaCl

Benzyl clorua Dung dich xut Ruou benzylic Natri clorua
CH3
g0, O
+ A 294N
3HNO; (/) T +  3H,0
N6oG

Toluen Axit nitric fiaén fiaé

2,4 ,6-Trinitrotoluen
Thuoé nodTNT

VI.5.3. T p-xilen diéu ché dugc to sgi polieste

H3C@CH3+ 12KMnO; + 18H,S0, —
p- Xilen
5HOOC@ COOH + 12MnSO4 + 6K,SO, 28H,0

Axit tereptalic

TN
n HO-C@C-OH + NHO-CH,-CH,-OH 0
I I Etylenglicol (% xt)

O O

Axit tereptalic _ﬁ@ lcl;— O—CHx>CH,—O— | + 2nH,0

O O
T6 polieste

VI1.5.3. Diéu ché
V.6.1. Axetilen —— Benzen

3C,H, C600°Cs, CsHe

Axetilen Benzen

VI1.6.2. Propin —— Mesitilen

CH;
3CH5— C=CH Tamhop 135 - Trimetylbenzen
(t° xt) Mesitilen
Propin ’

HsC CHs
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VI1.6.3. n-Hexan . Benzen

CH;-CH,-CH,-CH,-CH,-CH; toz xt S CsHye + 4H,

n- Hexan Benzen Hidro

V1.6.4. Xiclohexan ———» Benzen

tO
—> + 3H>»
xt

Xiclohexan Benzen Hifiro

V1.6.5. Metylxiclohexan —»  Toluen

0
QCHg ):t—> @cm +  3H,

Hifiro
Metylxiclohexan Toluen

V1.6.6. n-Heptan — > Toluen

tO
CH3-CH,-CH>-CH»-CH»>-CHo>-CH34 T» @CH3 + 4H,

n-Heptan Hifiro
Toluen

VI1.6.7. Axetilen —— Stiren

Axetilen C.600°G, Benzen Etlen.AICL (H:PO,, Etylbenzen Cr0..ALO..600°G, Stiren
Axetilen Hy/Pd . 8 Etilen; Axetilen _Hcl/¢ x5, Vinyl clorua Hy /Ni .t Etyl clorua

Benzen , AICL (Pt Friedel - Crafts) Etyl benzen

VI1.6.8. Thanda ——>  Nhuathandda —— Cac loai hidrocacbon thom
—>  Khi 10 cbe (Khi thip): Hy, CHy, NHs,...

Dung dich amoniac: NH3 hoa tan trong nudce
Than da Chung cét trong 10 cbc

Nhya than da: Chtra cac loai HC thom, phenol

Vol

Than cbc: C
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Tir nhua than da dem chung cat phan doan c6 thé thu duoc cac hidrocacbon thom nhu:
Benzen, Toluen, o-Xilen, m- Xilen, p-Xilen,...

Bai tap 45
a. Ti metan, viét cac phuong trinh phan tng diéu ché o- clo nitrobenzen va m-
clo nitrobenzen.
b. Tir canxi va cacbon, viét phwong trinh phan tng diéu ché p- aminophenol va
m- aminophenol.

Bai tap 45°
a. Tir quing bauxite (boxit, chira chii yéu Al,O3), viét cac phuong trinh phan tng
diéu ché p- brom anilin va m- brom anilin.
b. Tir d4 voi va than, viét phuwong trinh phan tng diéu ché p- amino phenol va m-
amino brom benzen.

Bai tap 46 (D¢ 48 b dé TSPH)
Mot hdn hop gom ba chat thudc day dong dang aren la A (CnHzn 6); B (Cn-Hyy ) va C
(CmHjm . 6) voin <n’ <m, trong d6 A va C co so mol bang nhau va cach nhau k chat
trong diy dong dang. Khi dot chay x gam hdn hop can ding y gam O,.
1. Hay chirmg minh rang:
24x -3y 48x —10y
——<m<—+
24x—-Ty 24x—-Ty
2. Chox=48,8g;y=153,6g; k=2
a. Tim cong thiic ctia A, B, C, biét rang B khong c6 dong phan 1a hop chét thom.
b. Hay tinh % khéi lugng mdi chat A, B, C trong hdn hop.
(H=1;C=12;0=16)
DS: 31,97% C¢He; 18,85% C-Hs; 49,18% CoHi2

Bai tap 46’
12,28 gam hén hop A gdm hai chat X, Y ké tiép nhau trong diy dong dang stiren. Dt
chay hoan toan lwong hon hop A trén rdi cho tit ca san pham chay hap thu vao binh dung
2 1it dung dich Ba(OH), 0,25M. Trong binh c6 tao 11,82 gam két tua. Néu dun nong dung
dich trong binh sau khi hap thu san pham chay thi thu duoc thém két tia nira.
a. Xac dinh CTPT cia X, Y.
b. Tinh % khdi lugng mdi chat trong hdn hop A.
c. Xac dinh CTCT cua X, Y. Poc tén X, Y. Biét rang néu dem oxi hoa hdn hop A
bang dung dich KMnO, trong mdi truong axit HySOy thi thu duge hdn hop
hai axit hiru co, trong d6 c6 axit tetreptalic va c6 khi CO, thoat ra. Viét cac
phuong trinh phan ing xdy ra.
Céc phan ung xay ra hoan toan.
(C=12;H=1;0=16;Ba=137)
bS: a) CgHg 5 C9H1();
b) 42,35% CgHg 5 57,65% C9H10 C) C6H5—CH=CH2 p—CH3—C6H4—CH=CH2
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Bai tap 47
Nhan biét: n-hexan; benzen; toluen; stiren; 1-hexin (hexin-1) va 1-hexen (hexen-1) dung
trong cac binh khong nhan.

Bai tap 47°
Phan bi¢t: metan; etilen; axetilen; vinyl axetilen; benzen va stiren bang mot dung dich
hoa chat duy nhat.

Bai tap 48

O 150°C, hdn hop hoi mot aren Y thudc diy ddng déng benzen va oxi (lay du), trong d6

Y chiém 5% thé tich, dugc nap vao mot khi nhién ké, tao ap suét latm. Sau khi bat tia lira

dién dé dot chay hoan toan Y roi dua vé nhiét do ban dau, ap suét trong binh 1a 1,05atm.

a. Xac dinh CTPT, viét CTCT c6 thé c¢6 cua X, Y, Z va goi tén chung (X, Z lan luot 1a
d6ng dang lién trudce va lién sau cua Y).

b. Tron riéng ré X, Y véi clo trong hai binh thily tinh A, B rdi dua ra 4nh sang va dun
s01. Du doan phéan tmg xay ra.

c. Cho Z tac dung véi hon hop sunfocromic (K,Cr,07/H,S04) thi c6 CO; thoat ra. Xac
dinh CTCT ding cua Z va viét phuong trinh phan tng.

d. Néu dehidro héa Z, véi céu tao & cdu c, rdi cho san pham tac dung vdoi HCI thi thu
duoc san pham gi? Goi tén. Néu dem tring hop san pham thi thu dwoc chat gi? Viét
phan ng.

bS: a. X: C¢He; Y: C7Hs; Z: CsHjo c. Z: Etylbenzen d. Stiren

Bai tap 48’

Hon hop A gdm hoi mot aren X (d6ng dang benzen) va oxi, trong dé thé tich oxi chiém

gép 14 1an thé tich hoi X. Cho hdn hop A vao mét binh kin & 160°C, tao ap suét p;. Bat

tia Itra dién dé dt chay hét X trong hon hop A. Sau phan ng chay, giir nhiét d6 binh &

160°C, ap suét trong binh ting 10% so v&i p;.

a. Xac dinh CTPT cua aren X. Cho biét thé tich binh khong thay ddi.

b. X tac dung dung dich KMnQO, trong moi truong axit H,SO4 ¢6 tao khi CO,. Xac dinh
CTCT X. Poc tén X. Viét CTCT cac ddng phan thom cua X. Poc tén cac dong phan
nay.

c. Co thé gin gbc hidrocacbon vao nhan thom theo phan tng Friedel-Crafts nhu sau:
Ar-H + R-Cl AICL Ar-R  + HCI

Viét~phuo*ng trinh phan mg diéu ché X tir metan. Cac chat vo co, xuc tic coi nhu
cé san.

d. Tu X, thuc hién phan ung dehidro hoa thu dugc chat Y. Trung hop Y thu dugc mot
polime. Xac dinh hé s tring hop ciia polime nay néu khéi lwong phéan tir cia
polime nay 1a 416 000dvC.

(C=12;H=1)
bS: X: CgHjo , Etylbenzen Y: Stiren n=4 000



Gido khoa hoa hitu co 100 Bién soan: V& Héng Thai

CAU HOI ON PHAN VI
1. Aren la gi? Liy hai thi du dé minh hoa.
2. Viét cong thirc tong quat ctia: dong déng benzen; ctia hidrocacbon thom; ciia stiren.

3. Viét CTCT cua cac hidrocacbon thom sau day: Benzen; Toluen; o-Xilen; m-Xilen; p-
Xilen; Cumen; Mesitilen; Naptalen; Antraxen; Stiren; p-Ximen; Phenantren; Biphenyl.

4. Cong thirc CyHay.6 6 phai 14 cong thic tong quat dung cho moi hidrocacbon thom hay
khong? Cong thurc dat nhu trén ding trong truong hgp nao?

5. Hay cho biét hidrocacbon thom nao khong c6 chat ddng phan 1a hop chat thom?
6. Viét CTCT cac dong phan thom cac chat c6 CTPT CoH,,. Poc tén cac dong phan nay.

7. Tai sao goi cac hop chit co chira nhan benzen 1a cac hop chit thom?

ViedCTPT vadioc tea cad hdp chaésau ha§:

Hs
O-0-=,
Hs

CH,
C=
@( @@
CH,—CH=CH,
CH;

CH=CH,

9. Viét phuong trinh phan tng giita benzen véi cac chit sau déy:

H; (c6 Ni lam xuc tac, dun ndng)

Cl; (c6 su hién dién ctia anh sang)

Cl, (co6 bot st 1am xuc tac, ti 18 mol nCgHe : nCl, = 1:1)

HNOs(d) (c6 HaSO4(d) lam xuc tac)

Oxi (benzen bi oxi hda hoan toan)

Brom nguyén chét theo ti 1& mol 1 : 2 (c6 bot Fe lam xuc tac)

Metyl clorua (cou AlCI; lagm xuuc tauc, phaiin 6ung Friedel - Crafts, gaén goac
hifirocacbon vago nhaan thom)

@me s o
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10.

11.

12.

13.

14.

15.

16.

17.

Viét phuong trinh phan (mg ctia toluen véi timg tac chat sau:

a. Cly(tilémol1:1,co Felam xuc tac)

. Clhy(til¢ mol 1 : 1, co su hién dién cta 4nh sang hay dun nong)
Dung dich kali pemanganat trong moi trudng axit HoSO4
Dung dich KMnOy

Axit nitric dam dac (ti 1€ mol 1 : 3, c6 HoSO4(d) 1am xuc tac)
Oxi (phan ung chay)

Hidro khtr toluen (c6 bach kim lam xtc tac, dun nong)

Brom long (ti I¢ mol 1 : 3, c6 FeBr; 1am xuc tac)

Etyl clorua (c6 AICI; xuc tac, liy san pham para)

B O Ao o

Viét cac phuong trinh phan tng theo so d6 sau (mdi miii tén 1a mot phan Gmg):
Benzen @—— Clobenzen @ —— Natri phenolat ——  Phenol ——
Xiclohexanol > Xiclohexen R 1,2-Bibromxiclohexan
—> Xiclohexandiol -1,2

Tuong ty nhu cau (11) véi:

Toluen S Benzyl clorua o Ruou benzylic o
Benzandehit —> Axit benzoic —— Benzyl benzoat

Tir khi thién nhién, ngudi ta lay dugc khi metan. Va tir metan c6 thé diéu ché duge

nhua phenolfomandehit. Viét cac phuong trinh phan tng xay ra.

Tir ddu mo, ngudi ta ldy n-heptan, tir d6 diéu ché duogc toluen. Viét cac phuong trinh
phan tng di€u ché thuoéc n6 TNT, axit m-clobenzoic tir dau mo.

Viét CTCT cac ddng phan thom va doc tén cac dong phan nay tmg véi CTPT CoH».

A 13 mét hidrocacbon. Dt chay hét m gam A, thu dugc 8,96 lit CO, (dktc) va 4,5g
H,0.
a. Tinhm
b. Viét cac CTCT c6 thé c6 cua A va doc tén cac chat nay. Biét rang ti khéi hoi cua
A nho hon 4 va A khong 1am mat mau nuéc brom.
(C=12;H=1)
bS:53g; CgHip; 4 CTCT

A 12 mot hon hop gdm hai chit thudc diy dong dang stiren, c6 khéi lwong phan tir
hon kém nhau 14 dvC. Dbt chay hoan toan m gam A bang Oxi du. Cho san pham
chay hap thu vao 300ml dung dich NaOH 2M. Khdi lugng binh dung dung dich xat
tang 22,44 gam va thu dugc dung dich D. Cho dung dich BaCl, du va dung dich D,
thu duoc 35,46 gam két tua.
a. Tinh m.
b. Xac dinh CTPT cua hai hidrocacbon.
c. Tinh % khdi lugng mdi chét trong hdn hop A.
d. Viét CTCT hai hidrocacbon trén. Biét rang chiing c6 chat & dang cis.
Céc phan ung xdy ra hoan toan.
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18.

19.

20.

21.

22,

(C=12;H=1,0=16;Ba=137)
DbS: m = 5,48g; 56,93% CsHg 43,07% CoHjy

Tir mét cong doan cua sy chung cét dﬁq mo, ngudi ta lay dugc n-heptan véi hiéu suat
20%. Tinh kho1 luong cua céng doan dau mo cén dung dé tir do c6 theé diéu ché duoc
ntra tan thudc nd TNT theo so do va hi¢u suat tuong ung nhu sau:
n-Heptan HS 30% Toluen HS 50% TNT
—> —_—>
(C=12;H=1;N=14,0=16)
bS: 7,342 tan

Chat A c6 CTPT C4He. Xac dinh CTCT clia A néu:

a. A khong tac dung véi nude brom.

b. Mot mol A tac dung voi lugng du dung dich bac nitrat trong amoniac thu
dugc 292 gam chat khong tan c6 mau vang.

c. Mot mol A tac dung véi lugng du dung dich AgNOs/NH; thu duge 185 gam
két tha. A c6 ciu tao mach ho.

(C=12;H=1; Ag=108)
bS:a) 1 CTCT b) 2CTCT ¢) 6 CTCT

Hdn hop B gom C,He, CoH, va C3Hy. Cho 12,24 gam hdn hop B vao dung dich chia
AgNO; c6 du trong amoniac, sau khi phan (mg xong thu dugc 14,7 gam két tia. Mat
khac, 4,256 lit khi B (dktc) phan tng vura du voi 140 ml dung dich brom IM. Tinh
khéi lwong mdi chit trong 12,24 gam B ban dau. Cho biét cac phan tmg xdy ra hoan
toan.
(C=12;H=1;Ag=108)
(Dé TSPH Pai hoc Kién Tric tp HCM, mam 2001)

a. Viét cac phuong trinh phan tung hoa hoc, dudi dang CTCT thu gon, theo diy
chuyén hoa sau:
1 NaOH A H
Tolien <285 g, XM, g GO, p A0, g  HOH_ g
t t dd NH; H,S0,, t

b. Viét phuong trinh phan Ung thiy phén cua Bs trong dung dich axit va dung dich
bazo. Néu dic diém cua tung phan ng. i )
(bé TSPH khoi B, nam 2005)

1. Viét cac phuong trinh phan tng theo so do bién hoa sau (cac chét hiru co viét dudi
dang cong thirc cau tao):

dd NH5 fiaé, do , t’cao, p cao A, _GdHCI

/M< A 2= > A
~ o g L0
Toluen A4 dd NH5 nae,do,tcao,pcao} As dd HCI Ag

\M, dd NaOH, t” o, t°
A - Ag 0.t o A, Ag,0/NH,4 At

BieB A4, A4, A7 lagad chatifoag phaé cotcoag thoa phaé toiC;H/Br
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23.

24.

25.

2. Chét hiru co Bla dong phan cia Az co chira vong benzen. B khong phan tmg
v6i kim loai kiém. Xac dinh cong thic cau tao cﬁa‘B. )
(bé TSPH khoi A, nam 2004)

Tinh thom ctia hidrocacbon thom vé phuong dién héa hoc 1a gi?

Tai sao c6 ngudi con goi cac hop chat thom 13 hop chit phuong huong? Cac mui
cua cac loai hop chat nay c6 thom thyc su va tot cho strc khoe khong?

Tai sao benzen khong lam mat mau doé ndu cua nudce brom, ciing nhu khong lam mat
mau tim cua dung dich KMnOy, trong khi hexen-2 thi [am mat mau dé dang hai dung
dich trén? Ciling nhu toluen lam mat mau tim cua dung dich KMnO4?



