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Table 1 The Thermodynamics Data of the Chemical Reactions Involved

500 C 600 C 650C 700C 750C
AG for the reaction (1) /J « mol ™! —155648 —177086 —186859 —196443 — 84957
Kp for the reaction (1) 4.13x 1010 3.94 <101 3.76X1010 3.52A10%1° 2.78X10°
AG for the reaction (2) /J » mol ™! 135843 1404335 142927 144791 146041
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Fig 3 The Conversion of Sodium Sulfate with
Different Catalysts at 550°C
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Fig 4 The Conversion of Sodium Sulfate with
Different Catalysts at 600°C
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Fig 5 The Conversion of Sodium Sulfate with

Different Catalysts at 550°C
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Low-Temperature and High-Activity Catalysts in the Reduction

of Sodium Sulfate to Anhydrous Sodium Sulfite by Hydrogen
Liu Huayan Lu Hanfeng Chen Yinfei
(Department of Chemical and Materials Engineering, Zhejiang University of
Technology, Hangzhou 310032, China)

Abstract: The catalytic activities of the transition metal oxide were investigated in the reduction of
anhydrous sodium sulfate by hydrogen at 500~620 C. The results indicated that all these catalysts
had no activities with the temperature lower than 500'C when the concentration of the catalysts was
1%. Under the temperature of 550 C~620 C, the catalyst Co,0, had no activity and the catalyst
Ti0, had low one, but Fe,0;, NiO and V,0; showed very high catalytic activities. and the conver-
sions of sodium sulfate reached over 90%. Based on these, it was concluded that Fe,O;, NiO and
V,0, were worthy to be developed further due to their high activities, high reaction rates and no co-
melting of Na,SO, and Na,S in the low temperature.
Key words : sodium sulfite; sodium sulfate; hydrogen reduction; transition metal oxide;

fixed bed reactor



