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Catalytic Degradation o Polycar bonate CD in lonic
Liquids: Recovery o Diphenyl Carbonate

@J, Yarlong  YANG, HongZhou  DENG, YourQuan'
(State Key Laboratory for Oxo Synthesis and Sdective Oxidation, Center for Ecoogical and Green Chemistry,
Lanzhou Ingtitute  Chemical Physics, Chinese Academy d Scences, Larzhou 730000)

Abgract Degradation of wage polycarbonate conpact disc (CD) powder using various chloroduminate ()
ionic liquids and chloroduminate () ionic liquid/ inorganic acid sysems as reaction medi um was i nvestigated
under atnogpheric pressure and a a tenperature range from 100 to 180 . It was observed that 1- n-butyl-3-
methylimi dazolium heptachlorodia uminate/ H,30, sysem ([BMIM][AIQ4] , Ald3 = 67 nol %) was the nogt
active catalytic medium for the degradation of wagte polycarbonate conpact disc powder. At 100 |, the main
degradated product was diphenyl carbonate and a 63 % o yield of diphenyl carbonate was achieved dter 72 h.
Keywords ionic liquid, polycarbonate , degradation , catalyss
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Figure 1 Cadytic sHective breakage o polycarbonate chain
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Tablel Resutsdf degrading reaction of polycarbonate samplesin different ionic liquids sytems'
x(AlQ3)/ %
o (N2)/ % @ (HQ)/ % °l % I %
1 [ (CHs) sNH][AIQ,] 67 91 9 88 52
2 [BMIM][AIC,] 67 98 2 85 27
3 [BMIM][AIQ,] 67 97 3 84 25
4 [ mBRy][AIQ,] 67 98 2 87 27
[ (CHs) sNH][AIQ,] 50 >99 <1 0 0
6 [BMIM][BF] — 100 — 0 0
7 [BMIM] [ PRs] — 100 — 0 0
a : 0.59; 5 ,100 72h. P Qo MS LC
2.2 / ( 1%, ,HC
2 / [ (CHs) sNH] [AlQ,]
) [BMIM][AIC,] [ x (AlO3) =67 %] ,
[1344] : (<0.2n) H,20,  HFO, :
[(CH3)sNH] [ AlQ, ]/ HaS04 [(CHs)sNH ] ( 4
[AlQ4]/ H3PO, 6) . H,S04 ,
[ (CHs) sNH] 25% 63 %,
[AlQ,] ( 1 3). [ (CH3) aNH] ,HA
[AIQ4]/ H,0s [ (CHg) sNH] [AlQ,4]/ H3PO4 ,
: ( 7 9.
2 / é
Table 2 Resutsd degradation of polycarbonate in ionic liquid/ inorganic acid sysem$
/ x(AlQ3)/ %
®(N2)/ % @ (HA)/ % °l % °l %
1 [ (CHs) sNH][AIQ,] 67 91 9 52
2 [ (CHg) sNH][AIQ,4]/ H,SO, 67 84 16 83 43
3 [ (CHs) sNH][AIOL]/ HsFO, 67 81 19 8l 33
4 [BMIM][AIC,] 67 97 3 84 25
5 [BMIM][AIQ,]/ H,S04 67 93 7 83 63
6 [BMIM][AIQ,]/ HsFO, 67 %5 5 83 45
7 [BMIM][AIQ,] 50 99 1 0 0
8 [BMIM][BF:]/ H2S04 — 100 — 0 0
9 [BMIM] [ PRs]/ HoSOs - 100 — 0 0
a : ,0.5¢; 5l ,100 72h. P Qo MS L ©
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2.3 [ BMIM] [ AICl4]/
H, S0, ( 2).
[BMIM][AICQ4]/ HoSO4 2 ,
3 y 1
100 140 180 , ,
( 2.,3). ( 4) .
N2 (25 %) HO (3 %) y 1 1 72 h )
Q0, (9 %) (26 %) (27 %) ( 5.,6) . 96 h (
2> (7 %) (2 %) i 7, , 72 h
3 [BMIM][AIQ,]/ HS0, 2

Table 3 Hfect of reaction temperature and reaction time on the degradation reaction of polycarbonate in [BMIM][AIC, ]/ H,S0, sytems?

! %
/ /h °l %
a b c Others
1 100 72 N2 , HO 88 5 2 5 63
2 140 72 Nz, HO, QO , light dkanes 67 9 5 17 38
3 180 72 Nz, HO , OO, light dkanes 45 9 6 40 23
4 80 72 Nz, HO 92 2 2 4 17
5 100 48 Nz, HO 93 3 2 2 36
6 100 36 Nz, HO 9 3 2 4 20
7 100 9% N, , HO 83 3 3 1 59

a : 0.5g; S, P
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Figure 2  Partid byproducts of polycarbonate degradation p. 145.
catayzed by ionic liquid/ inorganic acid sygem 2 Liu, X.-Z; Hua, B. Huaning Bachu 2000, 40 (in
Chinese) .
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Sructures and intranolecuar H-trander reaction of unsaturated carberoid HC—
QLiF have been determined by usng DFT a B3L YP/ 6311G” levd .
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The shear rate (D) used to measure the change of the visoosty (n) o ferric

a uminum magnes um hydroxi de/ Na nmontrrorillonite sugoendon with time (t) dter

a vigorous girring may trandorm the thixotropic type o the sugpenson.
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At 100  and anmogheric pressure , wage polycarbonate conpact dsc has been
degraded to diphenyl carbonate with high sHectivity and yiedd usng severd
chloroduminate () ionic liquid and inorganic acid sysems such as t n-butyl-3-
methylimidazolium heptachiorodia uminate/ HS0,.
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