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Tab.1 Hfect of temperaturesof cathode and éectrolyte ( T.and Te)on time gace yidd (y) and current effi-

ciency (i =409.46 A-m” 2 lead)

Cooling means T/ T t/ min y/ kg-dm 3. h~* n/%
15 0.035 92.78
30 0.034 87.57

/ 19 22
45 0.032 84.00
60 0.032 82.36

Hectrolyte

15 0.030 77.18
30 0.028 72.86

/ 32 33
45 0.023 59.00
60 0.021 53.43
15 0.036 92.60
30 0.035 92.12

10 21 23
45 0.035 91.43
60 0.035 91.06

Cathode

15 0.032 84. 44
30 0.032 83.42

10 32 33
45 0.032 82.52
60 0.031 80.07
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2 (y) n)
Tab.2 Hfect of temperatures of cathode on time gace vidd (y) and current &ficiency (N) (i = 409. 46
A-m 2 |ead cathode)

T/ t/ min y/ kg-dm 3-h™ ! n/%
15 0.030 78.13
25 30 0.029 75.52
' 45 0.028 75.18
60 0.028 75.04
15 0.032 84.44
30 0.032 83.42

10.0
45 0.032 82.52
60 0.031 80. 07
15 0.029 76.12
30 0.029 74.85

15.0
45 0.027 72.90
60 0.027 71.87

3 (y) ")

Tab.3 HEfect of dectrolysc current density on time gace yidd (y) and current eficiency (N) (i =409. 46
A-m 2 |ead cathode tenp. 10  electrolyte temp. 26

i/ A-m 2 t/ min y/ kg-dm 3. h'?t n/%
15 0.020 85.72
30 0.020 84.32
250.23
45 0.020 83.25
60 0.019 80. 43
15 0.034 88.07
30 0.033 87.19
409. 46
45 0.033 86.73
60 0.033 85.28
15 0.035 75.19
30 0.034 72.64
500. 45
45 0.034 72.30
60 0.034 71.93

10 26
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Tab.4 Hfect of cathode materidson time pace yidd (y) and current eficiency ()

Cathode materids i/ A- m" 2 Td T/ t/mn  y/kg-dm 3-ht n/%
15 0.036 92. 60
30 0.035 92.12

10 21
45 0.035 91.43
60 0.035 91. 06

Lead 409. 46

15 0.029 76.12
30 0.029 74.85

15 33
45 0.027 72.90
60 0. 027 71.87
15 0.026 92.31
30 0.025 91.81

10 21
45 0.025 91.39
. 60 0. 025 89.31

Graphite 318.47

15 0.020 73.11
30 0.020 72.07

15 33
45 0.020 70.99
60 0.019 69. 46
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5
Tab.5 Comparion of dectrochemica activity for different cathode materias

Cathode materids i/ A-m™ 2 T Te/ t/h  w(massfraction)/ %n / %
0.57 0.66 92.37
1.70 1.88 89.14
L ead 409. 46 10 20
2.70 2.74 81.54
3.70 3.52 76.52
1.00 0.80 89.58
2.00 1.57 87.36
Graphite 318. 47 10 20 3.00 2.34 87.08
4.00 3.12 86.81
5.00 3.57 79.56
3
1) ’
2  Sott!® ,
3) [7]

Hectrosynthessof Qyoxylic Acid in a Cooled Cathode Reactor

FAN Jinrhong* ,L I Jun "' \CHEN Xue-yun' L | Wei' ,GAO Hao- g
(1. Dept. of Chem. Engin., Xiamen Univ., Xiamen 361005, China;
2. Ningbo College, Ningbo 315016, China)

Abstract : Qyoxylic acid was produced by dectroreduction of oxalic acid in a well designed
cooled cathode reactor. The cathodic and anodic electrolytes were super- saturated oxalic acid and
hydrochloric acid aqueous lutions separated by a super-acid ion-exchange membrane. The cur-
rent efficiency and time gace yied of glyoxylic acid were studied under different temperatures of
cathode and electrolyte ,current dendties,materias of cathode. With the cooled cathode reactor ,
the energy consumption was reduced and higher oxdic acid concentration was available in lu
tion, o that current eficiency was improved. The results indicated that the average time ace
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yiddof glyoxylic acid was about 0. 032 kg- dm™ 3 h™* and the concentration of glyoxylic acid
could reach 3.52 % dter 3.7 h electrolysgs with cathode of lead and anode of gréphite board un-
der conditions of temperature 20, catholyte flow rate of 1.08 m-s™ * and current densty of
409.46 A- m” %in the cooled cathode reactor.
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