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Table 1 TG Analysis of Methane-sulfonate
crystal water's eight number of starting decomp. product of content of oxides/%
M(CH:SOJ) . * aH20 . .
lossing ratio/ % crystal water temp. /C decomp. calculated value  measured value
Nd(CHsS0s)s * xH:0 7.88 2 ~ 400 Nd:0s 36.13 37.63
La(CH;S805)s * xH:0 14.98 4 ~420 La:0s 32.83 33.65
Pr(CH;S0;); * xH:0 9.03 2 ~300 Pr:0; 35.617 36.90
Zn(CH5805): * xH:0 18.33 3 ~ 390 ZnO 26.32 26. 64
Cu(CH;S0;): * xH:0 22.13 4 ~360 Cu:0 21.97 21.21
Co(CH;S0s)2 - xH:0 10. 02 2 ~ 440 Co304 28. 15 28. 05
F2 HRMBILATINEEGEE
Table 2 Attribution of Some IR Absorption Frequencies for Methane-sulfonate
M(CH,S0s). * aH:0 Vi, Vo, Vi, Btm,
Cu(CH»S0s); * 4H:0 1194 1050 2941 1384
Co(CH;S80;). * 2H,0 1189 1061 2941 1384
Zn{CH,S0;)2 * 3H:0 1198 1044 2930 1384
La(CH;S0s)s * 4H:0 1207 1059 (main); 1077 (sub. ) 2956 1384
Pr(CH;S0s); + 2H:0 1159(main); 1199 (sub. ) 1078 (main); 1057 (sub. ) 2942 1384
Nd(CHsS04) 3 * 2H.0 1161 (main); 1197 (sub. ) 1080(main); 1057 (sub. ) 2943 1384
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Fig. 1 Effect of different molar ratio of isopropanol to

chloroacetic acid on the esterification yield
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Table 3 Catalytic Activity of Methane-sulfonate
and Other Lewis Acids

catalyst esterifying ratio/ %

— 21.6
La(CH;80s); * 4H:0 88.7
Cu(CH:SOJ)z * 4H20 75.3
Pr(CH,S0); * 2H.0 56.2
Zn(CH;S0:)> * 3H:.0 54.8
Nd(CH;$0:); * 2H.0 45.7
Co(CH:S0:): * 2H.0 34.2
Ce(S04): * 4H:0 81.6
SnCl - 5H.0 67.6
LaCl; + «H:0 35.5
FeCl; * 6H.0 70.2
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Table 4 Influences of Copper Methane-sulfonate Reuse
on the Esterfiaction Yield

reusing times 1 2 3 4
esterifying ratio/%  75.3 72.7 70. 4 70.0
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Synthesis and Characterization of Methane-Sulfonates
and Their Catalytic Activities for Esterification

WANG Min TIAN Jian-Jun LIU Li-Jun JIANG Heng®™ GONG Hong SU Ting-Ting
( Institute of Petrochemical, Liaoning University of Petroleum and Chemical Technology, Fushun 113001)

Methane-sulfonate of copper, cobalt, zinc, lanthanide, praseodymium and neodymium are synthesized and
characterized by FTIR and TGA. Methane-sulfonates are used as the catalysts in the esterification of chloroacetic
acid with isopropanol. Catalytic activity of methane-sulfonates is studied and compared with other Lewis acids.
Under the condition of 1.2/1 molar ratio of isopropanol to chloroacetic acid, 1% catalyst (molar percent of
chloroacetic acid), 2. 5h reaction time, 80 ~85°C temperature and benzene as water-carrying agent. The experi-
mental results showed that catalytic activity of Lanthanide methane-sulfonate was the best, the yield of isopropyl
chloroacetate reaches 88.7% . Copper methane-sulfonate can be reused for three times without distinct loss of

catalytic activity.
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