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Hoc la thich ngay!

BAI GIANG: ARENE (HYDROCARBON THOM)
CHUYEN PE: HYDROCARBON
MON: HOA HQC 11
GIAO VIEN: TRAN PHUONG DUY

v’ Néu duoc khdi niém vé arene.

v Viét dwoc cong thuc va goi duoc tén cua mot s6 arene (benzene, toluene, xylene, styrene,
naphthalene).

v’ Trinh bay duwoc dac diém vé tinh chat vat i, trang thai ty nhién cua mot s6 arene, dac diém lién
két va hinh dang phdn tir ciia benzene.

v Trinh bay dwoc tinh chat ho hoc déc trung ciia arene (hodc qua mé td thi nghiém): Phdn irng
thé ciia benzene va toluene, gom phan iing halogen hod, nitro hod (diéu kién phan iing, quy tdc
thé); phan ieng céng chlorine, hydrogen vao vong benzene; phdn ieng oxi hod hoan toan, oxi hod
nhom alkyl.

v’ Thuc hién duoc (hodc quan sdt qua video hodc qua mo ta) thi nghiém nitro hod benzene, cong
chlorine vao benzene, oxi hod benzene va toluene bang dung dich KMnO4, mé td cdc hién tiwong
thi nghiém va giai thich dwoc tinh chdt hod hoc cia arene.

v’ Trinh bay dwoc cdc itng dung ciia arene va dwa ra dwoc cach g xir thich hop doi véi viéc sit
dung arene trong viéc bdo vé sirc khoé con nguoi va moi truong.

v Trinh bay dwoc phwong phdp diéu ché arene trong céng nghiép (tir nguon hydrocarbon thién
nhién, tir phan vung reforming).

@ I. KHAI NIEM VE ARENE

Khai niém va dac diém lién két, hinh dang phan tir benzene

6C nim & 6 dinh lyc gidc déu. Ca phan tir thudc 1 mit phing
MBi H lién két véi 1C — HCC = CCC = 120°
(. o=139pm, (. , =109 pm
A
H\C’/'C\C/H @
H"é:’c’lé‘H @
]

Coéng thirc cau tao va danh phap mét sé arene
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C7Ha CeHio CeHg CioHg
@ @f @L E ] éc
vinylbenzene naphmalme
1,2 —dimethylbenzene (styrene)
(0-xylenc) 1,3—dimethylbenzene
(m-—xylenc) 1,4—dimethylbenzene
(p-xylene)

| HaC

F'R @ CH, @ @
i ® ‘
@
. CH3 .
CHjy

i 1,2 —dimethylbenzene
Py @ ® Ot (o ryino 13— iyl
(m—xylene) 14— dimethylbenzene
. . . Meta (m—) (pxlend

:. Para(p—)

* Cong thire tong quat cua benzene va cac alkylbenzene: CoHans (N = 6)
Day dong dang: CsHs, C7Hs, CsH1o, CoHuo, ...

Vi du 1: Viét cdu tao ciia cac dong phan alkylbenzene cé cong thirc CsHio

C,Hs CH; CH; CH;

S &

CH;
@ Il. TINH CHAT VAT Li

CH;
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Hop chét Tén goi 0 CC) 0 (°C) D (g/cm®) |

CeHs benzene 6,0 80,0 0,88

CeHsCH3 toluene -95,0 111,0 0,87

CsHsCH2CH3 ethylbenzene -95,0 136,0 0,87 Chat  long,
_ pa X

CeHsCH=CH styrene 31,0 146,0 0,96 khong mau,

mui dac

0-CH3CsH4CH3 ortho-xylene -26,0 144,0 0,88 trung

m-CH3CeH4CH3 meta-xylene -48,0 139,0 0,86

p-CH3CeH4CH3 para-xylene 13,0 138,0 0,86

CioHs naphthalene 78,2 218,0 1,14 |, Chit rdn, mau
trang

- Hydrocarbon trong day dong dang benzene hau nhu khong tan trong nuéc nhung tan nhiéu trong cac dung

moi hiru co va doc.

@ IIl. TINH CHAT HOA HOC

Phan ng thé

a. Phan &ng thé ciaa benzene va toluene / Thé halogen

CHjy

* Pdi v6i benzene * Pi voi toluene | Br
—_—
FeBr3 FeBra,
+ +
@ Bry v @ HBr @ —HBr CHs

* Xtic tac: FeCl, hodc FeBr, @
Br thé H clia nhan benzene

Br

Toluene thé & vi tri o-va p-

b. Phan ng thé ctia benzene va toluene / Thé nitro
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e . s . H

* D01 voi benzene *Poi voi toluene CHs

NO,
N O 2 C H 3 —>

+ HNO., .. 250: ) +H.O + HNO3 g HoSO,

3(@e) ec 2 £C;—H,0 CH3

* Tac nhan: HNOygs0/H; SO — @
Nhém NO, thé H clia nhan benzene ls

2

Toluene wu thé thé & vi tri o- va p-

Vi du 2: Viét cong thirc cau tao cua san pham hiru co thu dugc khi thé halogen vao ethylbenzene

B — CHy

askt
H4C ——CHj

+ Br. @
HBr
Br
xt: FeBr.,
——\ T Hode

Phan trng coéng vao vong benzene

* Cong chlorine

@ +3C12 asmt

1,2,3.4,5,6- hexachlorocyciohexane

* Cong hydrogen

o'ENe

cyclohexane

Phan &ng oxi hoa
a. Phan &ng oxi héa khong hoan toan
CeHsCHs + 2KMnOs —“— CsHsCOOK + KOH + 2MnO; + H,0

b. Phan &ng oxi héa hoan toan
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CeHs + 15/20, — 5 6CO; + 2H,0 AH %95 = -3271 kJ

Tdng quat: CaHzns + 3n2—3 0, —&

>NnCO2 + (n - 3)H20

@ IV. ’'NG DUNG VA PIEU CHE ARENE TRONG CONG NGHIEP

ng dung

- Toluen: Dung mdi, chat trung gian trong san xuét héa chat khac.
- p-xylene: Nguyeén liéu san xuit to polyester.

- Benzene: Phim nhudm, dugc pham, chit tay rira.

- Styrene: Nguyén liéu san xuat polystyrene.

Diéu ché arene trong céng nghiép

Phuong phéap: refoming xuc tac

pentane

cyclohexane benzene

NN

hexane

methylcyclohexane foluene
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