CHUYEN PE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN
CHUONG 7:
HIPROCACBON THOM NGUON HIPROCACBON THIEN NHIEN
A - KIEN THU'C CO BAN CAN NANG VUNG VA LUU Y QUAN TRONG
BAI 46: BENZEN VA ANKYLBENZEN

l. Cau tric, dong dang. dong phan va danh phap

1. Cau truc ctia phan tir benzen
e  Sau nguyén tlr C trong phén tlr benzen & trang thai lai hoa sp?.
e C&6nguyén tlr C va 6 nguyén tt H cla benzen ciing ndm trén mét mat phang.
e Cac goc hoa tri bang 1200,

CTCT cla bezen: @ ho&c ©

2. Pong dang. déng phan va danh phap.

e Khi thay cac nguyén tr H trong phan tir benzen bang cac nhém ankyl, ta dwgc cac
ankylbenzen. Thi du: CgHs — CHs .

e Day ddng dang clia benzen cé céng thirc chung & CoHans (n=6).

e Ankylbenzen cé ddng phan mach cacbon va ddng phan wi tri nhém thé trén
vong benzen.

e Dé goi tén cac ankylbenzen, phéi chi rd vi tri cac nguyén tr C cla vong bang céc
chir s6 hoac cac chir cai o (ortho), m (meta), p (para) nhu sau:

CHs CHs CHs CHs
w0 07 O
(m) 5 ; 3 (m) CHs
(v) G
Metylbenzen 1.2-dimetylbezen 1 3-dimetylbezen 1 4-dimetylbezen
(toluen) o-dimetylbezen m-dimetylbezen p-dimetylbezen
(o-xilen) (m-xilen) (p-xilen)

II. Tinh chat vat Iy

Benzen va ankylbenzen la nhiing chét 1dng khéng mau, cd mui thom nhe, rat doc,
khdng tan trong nuéc nhuwng tan nhiéu trong cac dung mdi hiku co .

lll. Tinh chat hoa hoc

1. Phan trng the
a. Phan trng halogen héa:

CHs
@ + Br, — 2 © + HBr
Erombenzen
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN

lEH3 CH3 CHS
Br
+ Bra % +
(41%) (59%)
Er
o-bromtolusn p-bromtoluen

e MNéu khong ding bt Fe ma chiéu sang thi brom thé cho H & nhanh:

CH3 ’TH3—BF
A A
K;:J + B, —— Eu,ﬂ + HBr

benzyl bromua

b. Phan tkng nitro hoa:
M
A
() + HO-NOy (@) —Fa0%’ <+ ho
nitrobenzen

NC‘Q NDQ
A P
Q . HO - NO (ay —a20% @)} o, * HeO

m-dinitrobenzen

CHs (J:Hg /(13H3
PN No2 A
@] + HO - NOy(d) —H50s" @ . %ﬂ
(58%) MNO2{42%)
o-nitrotoluen p-nitrotoluen

¢. Quy tac thé & véng benzen:
- Khi vu:‘jr]g benzen da t;cﬁ san nhom ankyl (hay cac nhom —0OH, -NHz, —OCHs, ...} thi
nhom thé thiy 2 durgrc gan wao v tri ortho va para.
= Khi Lielils| benzerj d& co san nham =N (hay cac nhdm —COOH, =50sH, ) thi nhdm
thé thir 2 duwgc gan vao v tri meta.
2. Phan (rng cong
CnHEn—B +3H2 Lk CnHZn

- Thi du:
" 3H2 Hi, t° O
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN

o Lwu y: Benzen va ankylbenzen khéng lam méat mau dung dich brom. Khi duwoc chidu
sang, benzen tham gia phan L’mg cong wii Cl thanh CgHgClg:

O oo S

hexaclomclohexan (goi tAt 14 hexacloran hay B66)
3. Phan trng oxi héa

a. Phan trng oxi héa boi dung dich KMnOy:

Eenzen khing tac dung vdi KMnOg, cac ankylbenzen khi dun nong wéi dung dich
khAnOy thichi cd nham ankyl bi ox hoa.

CHa COOK COOH

so-100P
b. Phan trng chay:

CH, .+ [3” 3]0 —nCO, +(n-3)H,0
2

< Tom lai:

- Benzen dé cho phén trng, kho cho phén g cdng vé bén witng véi céc chat oxi
héa. B4 [ tinh chat hda hoc d&c trieng cla hidrocachon thom, dugc goi 14 tinh thom.

- Phén trng clia ankylbenzen trong déi dé hon so wéi benzen. Ankylbenzen cd thé
cho phan rng thé va phan ng oxi hda & nhanh.

4. Diéu che
I
CH,4[CH, 1,CH, —57—> CaHs

CH, [CH, 1 CH, >*"—-‘”:w::EHEl:HS

CH, +CH, = CH, — S H.CH,CH,

BAIl 47: STIREN VA NAPHTALEN
l. Stiren (vinylbenzen hoac phenyletilen)
1. Tinh chat vat Iy va cau tao
e Stiren la mét chét 16ng khdng mau, nhe han nudc, khéng tan trong nuéc.

s CTCT: @ CH=CHs

2. Tinh chat héa hoc

a. Phan (rng céng: tuong tu nhu anken, stiren tham gia phan 0ng cdng halogen
(Cla, Bra), hidrohalogenua (HCI, HEr.

Thi du:
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CHUYEN PE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN
CH.CH=CH, +Br,——CH, -CH-CH,
I I
Er Br
CH,CH=CH,+HCl——C_H, - CH-CH
|
I
b. Phan ting tring hop va dong triing hop:

3

nCH= CH, —%% ( CH-CH,

I L I
CeaHs CeHs n
polistiren

NCH, =CH-CH = CH, +nCH = CH, =+ H, - CH=CH-CH, - CH-CH,
I I
CEHE CEHE
Foli (butadien — stiren)
(Caosubuna —5)
¢. Phan trng oxi héa: stiren lam mat mau dung dich KhnQy:

3CH,CH = CH, + 2KMnO, +4H,0 —3CH, - CH - CH, + 2Mn0,, L +2KOH
o
OH OH

Il. Naphtalen
1. Tinh chat vat Iy va cau tao

a. Naphitalen |a chat ran mau tring, khong tan trong nuwére, tan trong dung méi hitu co,
th&ng hoa ngay & nhiét dd thrdng.

b. CTCT:

2. Tinh chat héa hoc
a. Phan trng thé:

Br

+ Bra e Stk + HEr
M
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN
b. Phan tkng cong Ha:

M, 15EI':'C Mi, 2000C, 35atm

tetralin decalin
¢. Phan rng oxi héa:
0
Il
C\
+0 ikke) @[ i

W05, 360-450°C (I?

0

anhidrit phtalic

BAI 48: NGUON HIPROCACBON THIEN NHIEN

l. Dau mo
1. Thanh phan cta dau moé: phén I&n cac hidrocacbon {ankan, xicloankan, aren).
Ngoai ra con cé mét legng nhd cac chat hiru co chira oxi, nito, Ity huynh va rat it cac
chét v co.
2. Chung cat dau mé
e Chung cat phan doan dé tach nhitng phan doan dau cé nhiét d6 séi khac nhau.
e Chung cat dudi ap suét cao (cho phan doan c6 te < 180°C): dé tach phan doan
C1-Cz, C3-C4 khoi phén doan Iéng Cs- Cm.
e Churng cét dudi ap suét cho thap (cho phan doan t = 400°C ) dé tach lay nguyén
liéu cho crackinh, dau nhon, parafin, nhura rai dudng.

3. Ché bién dau mo bang phuwong phap héa hoc: |a blen 60| cAu tao héa hoc cac
hidrocacbon cla dau mo nham muc dich dap rng nhu cau vé sé lwong, chat lwong xang
lam nhién liéu va nhu cau vé nguyén liéu clia hoa chét.
Hai phruong phap chi yéu ding ché hoa dau ma 14 rifominh va crackinh.
a. Rifominh |a qué trinh dung xc tac va nhiét bién ddi cau tric cla hidrocacbon tir
khéng phan nhanh thanh phan nhanh, tir khéng thom thanh thom nhé dé néang cao
duoc chi sb octan.
b. Crackinh |a qua trinh bé gy nhitng phén tlr hidrocacbon mach dai thanh céac phan
tlr hidrocacbon mach ngan hon nhd tac dung clia nhiét {(crackinh nhiét) hodc cla xuc
tac va nhiét {crackinh xuc tac).

Il. Than mé
Hién nay chi c6 than béo (than m&) duoc ding dé ché bién than cdc va cung cap mot
Irgng nhd hidrocacbon.

Nhua than da dem chung cét sé thu duoc hidrocacbon thom, di vong thom va cac dan
xuét clia chung.

Ngoai ra, cac hidrocacbon con dugc khai thac tir khi thién nhién va khi mé dau (Khi
déng hanh) chira phén I&n cac ankan Cy — Cy.
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN

B. PHUONG PHAP GIAI MOT SO DANG BAI TAP VE AREN
NGUON HIPROCACBON TRONG THIEN NHIEN
DANG 1:
Giai bai tap veé cau tric - dong dang - dong phan - danh phap Benzen
va ankyl benzen.
l. PHUONG PHAP GIAI

1. Cau tric cla phan tir benzen (Hinh 1)
- B nguyén tr Ctrong phan ttr benzen CgHg & trang thai lai hda sp=.

- B opitan p cla B nguyén tr < xen phd bén nhau tao thanh obitan = chung cho ca
YwONQ benzen.

- B nguyen tr C trong phén tlr benzen tao thanh mdt luc giac déu. Ca BC va BH cing
nam trén maot mat phang.

- Cac goc hoa tri déu bang 120e.

Hinh 1: Benzen: a) Mé hinh réng: b)) mé hink dac

2. Déng dang cla benzen

Khi thay cac nguyén tir H trong phan CeHg t;éng cac nhom ankyl, ta durgc cac ankyl
benzen. Cac ankyl benzen hop thanh day dong dang cla benzen.

Cong thire chung: CoHang  (w&in = 6)

Yidu: CgHs — CHs (toluen); CeHs — CaHs (etyl benzen); ...
3. Dbng phan va danh phap

Ankyl benzen cé déng phan mach cacbon va déng phan wi tri nhém thé trén vong
benzen. Co 2 cach goi tén ankyl benzen.

CHs 1.2-dimetyl CHs 1, 3-dimetyl CHs 1. 4-dimetyl
CHy  thay o-dimetyl] (hay m-dimetyl) (thay p-dimetyl)
{ZHs
CHs
Eenzen(c-xilen) Eenzen (m-xilen) Eenzen (p-xilen)

Lwu y: Khi danh sé trén wong benzen phai theo chidu sao cho tdng cac sd chi wi tri
nhém thé [& nhd nhat. Néu chi co 2 nhom thé thi cé thé ding cac tién td: ortho (0-), meta
(m-), para (p-1thay cho 1.2 - . 1,3-; 14 - . Khi cd hai hay nhigu nhém thé khac nhau, ta
doc tén chingtheo thir tu maute a, b, ¢
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN

WVidu (1) metyl benzen (toluen) Wodu (2
CH= 2 (4. CH2 CHo CHoCH5
(o) G @ 2 () HzC
() & . 3 (m] CHz — CHz (1]
(p) A-butyl-1etyl-2-metyl benzen

4. Dé biéu thi véng benzen (hay nhan thom)
Céthé ding 2 kiéu cong thire sau;

{ele

DANG 2: Giai bai tap dya vao tinh thom cua benzen, ankyl benzen
Hidrocacbon thom

I. PHUONG PHAP GIAI

1. Tinh thom: Ia‘ftinhﬂchét hoa hoc dac trung chung cho cac hidrocabon thom (chéng han:
Benzen tuong ddi de tham gia phan ng the, khd tham gia phan tng cdng va bén ving
wil cac chat ox hoa)
2. Quy tac thé & vong benzen

* K hi wong benzen d cé san nhom thé A @ A

a. MNéu (A) thudc loai 1 [chéng han: Nhom ankyl —CHs, -CeHs. ) hay cac nhdm —0H, -
MNH;, -OCHs...) phan trng thé vao vdng benzen sé dé dang hon va wu tién xay ra & v tri
ortho wa para.

Wi du:
Rl
O ey o+ onO-on
—Hz
toluen Q-nitro toluen p-nitro toluen

b. Méu (A) thuéc loai 2 (Chang han: nhom — NOs, - COOH, -S0sH... ) phan ng thé vao
vong 5& khd hon va wu tién xay ra & i tri meta.
Wi du:
)

dle) HMCI3,H2'SO4 o
@ . —H;0 QM m-dinitro toluen

Luu y:
+ BAi v&i naphtalen, phan (g thé dé hon so i berizen. San pham thé mot 1an co thé
xay ra o vitri 1 (vi tri @) la san pham chinh chiém wu theé i tri 2 (v tri &) Vi du;

Br

(1) o
+ Br, —CHCOOH@Em + HBr
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN

« Vi phan ng halogen hoa ankyl benzen, néu ding hét Fe thi halogen thé cho H &
nhan thom, con chigu sang (khdng ding Fe) thi halogen theé cho H & nhanh. Vi du:

BEr
Bit Fe

O-c voe (o e
X

A a nham loai 1 A +
Phan trng deé hon CgHg

E
O+ +
A 14 nhim laai 2 A
FPhan ¥ng kha hon CaHg

E
Nham thé loai 1: nhom ankyl, — OH, = MHy, — OCH;s

Mhom thé loai 2: — MOy, — COOH, — SO3H,..

* Ghi nhé:

3. Benzen va ankyl benzen khéng lam mat mau dung dich brom {Khéng tham gia
phan (ng cdng nhu cac hidrocabon khdng no). Nhuwng khi dun néng cd xdc tac Ni, Pt)
benzen va ankyl benzen cdng vai hidro tao thanh xiclo ankan:

O + = == O

Khi chiéu sang, CsHs céing vivi clo thanh CeHsCls.

4. Phan wng oxi hoa: Benzen CgHs khdng tac dung vai dung dich KiMnOy (Khéng lam
mat mau dung dich KiMnOy). Cac ankyl benzen khi dun néng véi dung dich KMnOy thi chi
cd nhom ankyl bl oxi hoa . Wi du:

CoHoCH, —amadz> 5 C H, ~C-0K —H% cH, -C-0oH
Il Il
] @]
Toluen lkall benzoat Axit benzoic

5. Stiren va naphtalen

a. Stiren: CgHs @CH = CHz. {hay vinyl benzen, phenyl etilen)

e Stiren ¢d kha ndng tham gia phan dng thé vao vong benzen, phan ong cdéng vao ndi
ddi. Turorng tur etilen, stiren cing lam mat mau dung dich KhnOy
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN

e Phan ng trung hop
- Tham gia phan tng chi cd 1 loai
monome . Wi du:

Phan trng déng tring hop
Tham gia phan tng cd tr 2 loai monome
tréy 1én. Wi dy

n CH=CH, — CH-CH,
l |
CEHE CBHE n
Folistiren

b. Naphtalen: CygHz
- CTCT wacac ky higu wi tri;

* Maphtalen cd tinh thom twong tur CeHg.
Wi du: Phan crng céng hidro (hidro hda) theo hai mirc:

e

7 “?I(_H*j H [r 1 ] H,
A e - WL Wi, 2000, 35atm
o o g o

(Z1pHg naphtalen CqgHy2 tetralin
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nCH,=CH-CH=CH, +n CH=CH, —

|
CeHs

H,-CH=CH-CH, - CH - CH,

|
CeHs n

cao subuna-5

e Tﬁ]
I"HH__.-" o

C1|:|H1E: decalin



CHUYEN PE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN
DANG 3: Giai bai tap vé ngudn Hidrocacbon trong thién nhién
I. PHUONG PHAP GIAI

1. Dau mé: La mét hdn hop 1dng, sanh, mau sam, cé mui dac treng, nhe hon nudc va
khéng tan trong nudc,
a. Thanh phan héa hoc ctia dau mé: 1a méat hén hop phirc tap.
— Hidrocachon: ankan, xiclo ankan, aren {chil yéu
DAL MO » Chat hitu co chiva oxi, nito, Ieu huynh {Ikong nha)
L » Chétwd co (rat it)
- Véthanh phan nguyédn td; 83 -87% C 11— 14% H 001-7 % S, 0,01 - 7% O;
0,01 — 2% M, cac kim loai nang vao khodng phan triéu dé&n phan van.
b. Chwng cat dau mé.
* Chung cat phan doan dau mad dudi ap suét thudng:

Mhigt dd sdi < 1800C 1700C - 2500C - 3500C - =4000C
2700C 3500C A000C

Séctr@ngphént& 1=+10C |[10=16C |[16—=21C |21 —=20C |=30C

Phan doan Khi, xang | Dau héa Dé&u diezen | Dau nhém | C8n mazut

* Chung cat phan doan dau mé dudi ap suat cao: Cho séan pham:

-2 = Cp, C3 = Cy ding lam nhién liéu khi hodc khi hoa ldng.

-(Cs — Cg) ool la dau hda, duoc ding lam dung mdi hodc nguyén liéu cho nha may
hida chat.

-(Cs — Cqn) la x&ng.
* Chung cat phan doan dau mé dudi ap suét thap: Cho san pham:

Fhan doan linh ddng (dung cho crackinh).
. Dau nhém

— Wazolin
—* Parafin
—* Atphan
¢. Ché bién dau mé bang phwong phap héa hoe:

* Muyc dich: D& dap (rng nhu cau vé sé Iugng, chét Igng xa@ng 1am nhiéu lidu va dap
tng nhu cau vé nguyén liéu cho cdng nghiép hoa chat.

" Hai phuang phap chil véu ché hoa dau md:;

—an mazut —
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CHUYEN DE 4 LY THUYET HIDROCACBON THOM — THIEN NHIEN
RIFOMIMNH CRACKINH

e KKhai niém: la qua trinh dung xic tac | ekha niém: la gua trinh bé gay phan tl
va nhiét bién ddi cau tric cla hidrocachon | hidrocachon mach dai thanh cac phan ti
tlr khdng phan nhanh thanh phan nhanh, | hidrocachon mach ngan hon nhé tac dung
tir khdng thom thanh thom. cla nhiét {crackinh nhiét) hodc cla xic tac
va nhiét (crackinh x0c tac).

s Maidung: _
— Chuyén ankan mach théng thanh| ®MNOidung:
mach nhanh va xiclo ankan. — Crackinh nhigt duwgc thuec hign &
— Tach hidro, chuyén xiclo ankan thanh > 700°C — J00°C, tao eten, propan,
aren. buten, penten — ding san xuat polime.
— Tach hidro, chuyén ankan thanh aren. —  Crackinh xUc tac: chuyén hidrocacbon

mach dai cla cac phan doan cd nhiét

— Tach hidro, chuyén ankan thanh aren. einyd . 5 S
dd s4i cao thanh xang nguyén ligu.

2. Khi mé dau va khi thién nhién.
o Khi md dau {con goi la khi ddng hanh cé trong cac méd dau,
e [Khithigén nhién: 1a khi chira trong cac md khi riéng biét.
e Thanh phan chinh, metan, etan, propan, butan, pentan (khi), Nz, Hz, Hs, He,
COa,. . (WOl Y% thé tich dao dang khac nhau).
3. Than me.
a. Churng kho khan béo (than mé).
. Khi 15 cdc (nhién liéu)
THANBEO —2595 | 2 lanh duoc Lé&p nueéc + NHs (phan dam)
{Khi 10000C) 3 ]
L& p nhua (nhura than da)
b. Churng cat nhwa than da: — thu dwoc cac hidrocackbon thom, di wong thom va cac

dén xuét clia chung. Vi du Khi nhidt 46 tang dén sé thu dwoc cac phén doan: déu nhe,
déu trung, dau nang, hac in.
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