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12 h. KB F/KPEG 3 (100 mL/¥K) , 412 IR
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Scheme 1 Thermal decomposition of MDPC to MDI and phenol
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Table 1 Catalytic performances of Sh, O, prepared
by different methods

MDPC Selectivity/ %
Catalysts
conversion/ % MDI MPI
Sbh, 05-0 97.6 19.3 13.3
Sh, 0,-1 98.6 8.3 7.9
Sh,0,-2 97.9 42.1 17.3

Reaction conditions; reaction temperature 220 °C , reaction pres-
sure 0. 67 kPa, 0.5% catalyst content in the raw materials, re-

action time 12 min.
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Fig. 1 XRD patterns of Sh,0; samples prepared
by different methods

2. 1.2 JEBEIREERYSEN & 2 D AN RS Bt B X 57
Ji A Sb, 05 HEALTERERY M. n] LI, £E 200 C
JERERIMEALTT] |, MDPC (e Ak 2] ik 94. 9% , {H



%53 FPRENEE : Shy O ik — 2% F e — 2 5k P IR 4R i I 1) R 20 i 2 — 2 P e — S SR iR 207
w0 1 2. 1.3 JERRITRI A2 % e s [E] X6 37 5 4 Sb, 04
s Xiore |0 AL PERE M, WiE 4 PR, RTLAE H, fE4E5H
! . 1% T 400 CRBE 2 h 5 LML YRR : % 3 b it
;z i ] ;2 MDPC [ AL M 98. 3% W 55 98. 5% , YkEEHE K
o 160 &
F 0l /\‘\S‘ 10 BRI, MDPC 5 LR IR L i T
2 ol lao B MDIBE#EE, R bE 3 h mF, MDI B #EpEiR A, N
=) L J
© a0l Ta © 79.8% 5 YRLEAEK: I AU .
20 r 1 20 100 - = 100
10 - \\_/v/ H10 90 [ Xuore - 90
r v Sner S 1
0 L L L L L 0 80 - A - 80
200 300 400 500 600
Calcination temperature/°C . 00 Saint 17
% 60 |- 160
P12 BRI R v 7 H Shy O, HEAL PERER T 2wl 10 2
Fig.2 Effect of calcination temperature on cubiform Sh, O, activity é 40 - 1 40 :5
Reaction conditions; reaction temperature 220 “C , reaction © 30 7 30 “
pressure 0. 67 kPa, 0.5% catalyst content in the raw 201y |l
. . . . 10 Suret 1 10
materials , reaction time 12 min.
0 Il n 1 n Y 1 1 0
1 2 3 4 5

MDI ZE£EHEAL 44.0% , KEZHER TREW; & 400
C it MDPC %54k 21 MDI &4 43 51 4% %= 98. 8%
M 73.2%. #2500 CHF, LI REIT 4R T %,
MDPC 554k 2% H 98. 0% , MDI ##&1: K 57.2%.
3 WL J7AH Sb, 05 FEANRIRG BRI EE I 1Y) XRD i
1 BRI, G 8 R B #E200 ~ 400 °C 1, 37 75 #H 1)

‘l‘ A Sb,0; *Sb,0,
* |x
600 °C
* A l ’l( AL T}L. Mor
\ L 500 °C
Ar AAAn
A
- a A A 400 °C
= IS 1 W S PV
)
E
| | | 300 °C
A i A | An]
| | | 200 °C
A l A A A A A
n 1 L 1 L 1 L 1 L 1 1 1
10 20 30 40 50 60 70 80

20/C°)
Bl 3 5275 H Sb, O FEA R RHBEIELIE I ) XRD 3%
Fig.3 XRD patterns of cubiform Sb,0; samples prepared

at different calcination temperatures
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Fig. 4 Effect of calcination time on cubiform Sb,0; activity.
Reaction conditions; reaction temperature 220 °C , reaction

pressure 0. 67 kPa, 0.5% catalyst content

in the raw materials, reaction time 12 min
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Fig.5 SEM images of Sb, 0, samples prepared at different calcination temperatures
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Fig. 6 Effect of reaction temperature on MDPC pyrolysis.
Reaction conditions ; reaction pressure 0.67 kPa, 0.5%

catalyst content in the raw materials, reaction time 12 min
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Fig. 7 Effect of reaction pressure on MDPC pyrolysis
Reaction conditions; reaction temperature 220 °C ,
reaction time 12 min, 0.5% catalyst content in

the raw materials
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Fig. 8 Effect of reaction time on MDPC pyroly51s
Reaction conditions; reaction temperature 220 °C ,

reaction pressure 0.67 kPa, 0.5% catalyst content

in the raw materials
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Table. 2 Influence of reuse on catalyst performance

MDPC Selectivity/ %
Reuse/times
conversion/ % MDI MPI
0 99.1 82.3 5.5
1 98.6 83.0 3.1

Reaction conditions ; reaction temperature 220 °C , reaction pres-
sure 0. 67 kPa, 1.0% catalyst content in the raw materials, re-

action time 12 min.
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Fig. 9 Effect of catalyst amount on MDPC pyrolysis
Reaction conditions; reaction temperature 220 °C ,

reaction pressure 0. 67 kPa, reaction time 12 min
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Solvent-Free Thermal Decomposition of Methylenediphenyl
di( phenylcarbamate) Catalyzed by Sb, O,

WANG Qing-yin'*, YANG Xian-gui' , MA Fei' ,YAO Jie', LIU Shao-ying',
ZENG Yi', WANG Gong-ying '
(1 Chengdu Institute of Organic Chemistry, the Chinese Academy of Sciences, Chengdu 610041, China;
2 University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: Methylene di( phenylisocyanate) (MDI) was prepared by thermal decomposition of methylenediphenyl
di ( phenylcarbamate) ( MDPC) under solvent-free conditions with Sh,0; catalyst. The preparation of Sh,0; was in-
vestigated in detail to obtain the optimal catalytic performance. The thermal decomposition reaction conditions, in-
cluding reaction temperature, reaction pressure, and reaction time, were studied in the presence of Sb,0,. The re-
sults show that Sb,0, prepared using a hydrolysis method and then calcined at 400 °C for 3 h exhibited the optimal
catalytic activity. The optimal reaction conditions were as follows: mass ratio of catalyst to MDPC 1.0 x 107, re-
action temperature 220 °C , reaction time 12 min, and reaction pressure 0. 67 kPa. Under these conditions, the
conversion of MDPC reached 99.3% and 84.4% MDI selectivity was achieved.

Key words:; Sb,0,; methylene-di( phenylisocyanate ) ; catalytic thermal decomposition; methylenediphenyldi( phe-

nylcarbamate ) ; isocyanate ; methylene-di( phenylene carbamate )
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