Chapter 4. Petrochemicals from propylene.

. Propylene : CH;CH=CH,
- Propylene is always a byproduct.

2/3 : a byproduct of refinery process

1/3 : steam cracking of ethane and naphtha for ethylene

production.
. Propylene 0 OO0 ethylene OO0 O 1/2
. Propylene O 00O
(LPolypropylene —29%
(2)Acrylonitnile — 15%
(B)Propylene oxide — 13%
(@)lsopropanol —11%
(B)Cumene — 9%
(6)Butyraldehyde — 8%
(7Acrylic acid — 2%
(B)Others — 13%

Total. 100%

(LAcrylonitrile
— Produced by the direct ammoxidation, oxidative amination of
propylene.
2 CH,=CHCH3; + 2 NH3; + 3 O, —=2 CH,=CH-CN + 6 H,0

(0 O0) Plastics and resins [0
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CH,=CH-C-NH,
0
(2)Propylene oxide HsC_CHJ—CH/ \CHz
(0) Propylene chlorohydrin process
CH3;—CH=—CH, + HOCI —= CH3;—CHOH-
CH.CI
hypochlorous propylene
acid chlorohydrin

\CH2 + CaClp + 2 H0

H
CH3—-CHOH-CHCI + Ca(OH), —> 2 HsC——C—CH

(U ) Epoxidation by peroxides

CHa~CH=CHz + CHgCOOH—> HBC_B_CH/ \CH2 +  CH3COOH

peracetic acid

0
CHsC-OH + 02 —» CH3C-OOH
@o)
flexible foam O rigid foam [0 [

propylene glycol, poly (propylene glycol) O [



(A)lIsopropanol : CH;CH-CHsz; (2—propanol)
L.
(0) Direct hydration
CH3;—CH=H, + H,0 —=CH3;CHOH—-CHj3
() sulfation—hydrolysis process

@ 0O)acetone OO @©@DOO)

Acetone : CH;COCH3
0 Dehydrogenation of isopropanol
CH3—CHOH—-CH3; —=CH3COCH3; + H,
[0 Direct oxidation

CH;—CHOH-CH; + O, —= CH;COCH; +

H20.

[0 Oxidation—dehydration process

2 CH3—CHOHCH3; + O, —=2 CH3COCH3; + 2 H,0
0 Directly from propylene
2 CH3—CH=—CH; + O, —=2 CH3COCHg3;
@O)ODOolvent) 0 OOODODO OO.
0

(@)Acrolein : CH2=CH-C-H

- produced by the catalytic oxidation of propylene.

CHa-CH=CHp + Op —» CHp=CH-C—H+ Hz0



ﬁ 0
(0 0) Acrylic acid 00  2CHp=CH-C-H + Oy 2 CH2=CH—‘L—OH

0 O : acrylate, acrylic esterl] [ [

(5)Butyraldehydes : CHSCHzCHz—L—H
— Produced by the catalytic hydroformylation of propylene.

CHs 0

2 CH3CH=CHy + 2 CO + 2Hp —™> CHSCHchz—‘L—H + CH3zCH-C-H

iIsobutyraldehyde
@ao)
n—butanol 0O 0O

(CH;—CH,—CH,—CH,0OH) : 0 OO

(©®)Allyl chloride : CH,=CH-CH,CI
— Produced by the high temp. chlorination of propylene.
CH,=CHCH.CI + Cl, —=CH,=CH-CH,CI + HCI
@d)glycerol OOO ODO.

(7)Disproportionation :
— an olefin is converted into shorter and longer chain olefins.
(ex) 2 CH,=CH-CH3; « CH,=CH, + CH3—CH=CHCHj5

CHs

®)Cumene :  CsHs—CH-CHs  (Also see p. 140)
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