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Scheme 1 Synthesis of diisocyanates over catalysts via thermal decomposition
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Fig. 9 XPS spectra of Bi 4f, Fe 2p, O 1s for Bi,0,/Fe,0; and XPS spectra of Ti 2p for HTi O,
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Fig. 10 Images of SEM for catalysts
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Table 1 Parameters of the catalysts

Catalyst Sper/ (m® + ™) d,/(nm)* Vp/(Cm3 - g )

Bi,0,/Fe,0,  19.01 7.87 0.374

HTi, 0, 20.27 2.91 0.147

a. average pore size; b. average pore volume
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Investigation of the Process for Isocyanate via the N-substituted
Carbamate Thermal Decomposition in Ionic Liquid based Catalytic
Systems by Thermal Analysis Techniques

HAN Yun-xiangl’2 , LIU Shi-min' , WANG Pei-xue' , DENG You-quan'*
(1. State Key Laboraiory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China
2. University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract : The non-phosgene process for isocyanates via the N-substituted carbamate thermal cleavage reaction in i-
onic liquid based catalytic systems was investigated detailedly in virtue of thermal analysis techniques. In particu-
lar, the reaction conditions for thermal decomposition of dimethyl hexamethylene-1,6-dicar-bamate ( MHDC) was
optimized using the thermal gravity analysis (TGA) , including the type of ionic liquids as well as catalyst, amount
of catalyst, reaction temperature, reaction time, and so on. Meanwhile, two novel catalysts with high activity were
developed, namely, Bi,0,/Fe,0; and HTi O,, and a series of characterizations were also conducted. It is worth
mentioning that the prepared HTi O, could not only effectively promote the thermal cleavage reaction, but also sup-

press the secondary reactions.

Key words: isocyanate; ionic liquid; catalyst; thermal cleavage; thermal gravity analysis



