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ABSTRACT: Photodegradation of a well known polymer, poly(isobutylene oxide), has been in-
vestigated to solve the increasing solid waste problem. Facile thermal degradation and
photodegradation of the polymer have been observed and the possibility of degradable poly-
mer has been suggested. Some additives accelerated photodegradation. Especially organic acid
increased the degradability. One of the degradation products has been known to be acetone by
spectroscopic method. A possible degradation mechanism via hydroperoxide pathway was sug-
gested.
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Table 1. Polymerization of Isobutylene Oxide
with Diethylzinc (Temp. 90 °C)

diethylzinc . b . time yield rfedUszd

%) H,0° CHA® hexane o) (%) viscosity

(dL/g)
5 04 03 3 66 95 1.56
5 04 0.3 2 24 93 1.45
5 04 03 2 65 94 24
4 0.4 0.3 2 20 99 1.94
3 04 03 2 20 97 212
3 04 03 2 16 93 1.96
25 0.4 0.3 1 66 97 0.9
25 04 03 1 20 92 20
2.5 04 0.3 2 43 71 12

“ Mole% of diethylzinc.
b Cyclohexylamine, mole% of diethylzinc.
¢ Hexane/IBO.
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Table 2. Solubility of Poly(isobutylene oxide)

solvent

cold (r.t.) hot(b.p) remarks
CH,Cl, - -
THF

dioxane

benzene
(CF;),CHOH
o-dichlorobenzene
DMF

DMSO

PO

cyclohexene oxide
MMA

styrene

acetic acid
HNO(conc)
HCl(conc)
CF;COOH
H,S0,(conc)

+; Soluble, — ;Insoluble, &; Slightly soluble, *« ; Polymerized
at elevated temp., == ; decomposed.
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Figure 1. Photodegradation of poly(isobutylene oxide).

benzophenone (BP), hydroquinone (HQ), PTSA
58 4% Wk, Whed g8 B 4xe 3
7h AAE FA 2Rz @3 Qlrh. thel kg Hy)
T 4S8 St g wElA = Aol BEEHQT)
ole} 72 FA| Aol zAatell ofsied B4y
Y8 ¥ 285 7k Aoz MzEo]
23 AAEE E1s) sl 2B BEME 4
PatErt. & WAAES GC-MSz #lg A7 o
Fo| oM Eol AHHE AL AT = YU o=
Ao ERE WM 2o FdAE M F1
oh 3 28 sy &S 7Ysk] Ysid Agd =
A EES HoM Bgstoz BAsT. AxEQ)
Jlo|Ae] ¥shs A Aoy RH 2AE
159 o] 43t 3500 cm™! 2wl Fo]av} Vb=

L
Tas

CH, CH, CH,

) | | | (6] | |
®-0-CH,~C-0-CH,—C-0-® 4" ® 0-CH,~C-0-CH-C-0-® _ % . P=0~CHy=(-0-CH-C-0-®
| | | . |

CH; CHj

CH, CH,

| | |
—— ®-0-CH,~C-0-CH-C~0~®—— ®~ 0~ CHy— ¢-0-
| | |

CH; O CH,

|
B-C-CHy+ +C=0

CH,

CH,4 cHy O cHy
OH
CH, CH,4
|
+ 0=CH-C-0—®
|
CH,4 CH,
{ 1 O,
CH,
HCO,H

CH,4

Scheme 1. Proposed mechanism of photodegradation of poly(isobutylene oxide).
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Scheme 2. Acid catalyzed dgradation mechanism poly(isobutylene oxide).
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