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Fig 1  BExpermental goparatus for the electrosynthesis of
glyoxylic acid 1) anode cell, 2) ion-exchange mem-
brane, 3) cathode cell, 4) calomel electrode, 5) ther-
moelectric couple, 6) cooled medium, 7) glyoxylic
acid vessl, 8) oxalic acid agueous ves=l, 9) 11)
pump, 10) wulfuric acid aqueous vessel, 12) sanple
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Tab. 1 BExpermental results fran the batch operations for the tvo different reactors

= . Concentration of Current efficiency Sace-time yield Powver conamption
Reactor i/Am t/min . . 3 1 1
gyoxylic acid/% 1% /kg- dn""- h /RWh- kg

10 Q 62 100 0 Q 075

20 112 98 46 0 068 317

30 157 89 68 Q 063
PRCC 680

10 Q 63 100 0 0 076

20 119 98 32 Q 072 285

30 174 95 30 0 070

5 Q 88 95 62 Q 213

10 184 94 26 Q 223 4 69

15 2 57 91 24 Q 207
BRCC 560

9 148 89 40 0 199

16 279 91 00 2 111 4 90

22 374 88 68 Q 206
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Tah 2 Expermental rewults fram the continuous operations for the o different reactors

L ength of Concentration Current Power Soace - time
Reactor T/ i/Am™2 reactor of gyoxylic efficiency consumption yield
m acid /% 1% IRVh- kg'*  /kg- dn’®- h'?
12 4 Q92 87. 46
BRCC 20 540 24 8 158 84 79 4 40 Q211
37.2 2 61 84 00
24 8 Q61 98 20
PRCC 20 680 49 6 108 95 35 320 0 069
74 4 153 87. 50

3
Tabh 3 Camparion of the continuous and the batch operations for the packed bed reactorwith cooled cathode

. o ) Concentration of Current
Operation T/ i/Am t/min ) ) o
gyoxylic acid/% efficiency/%
10 1 50 78 9
Batch operation 20 370 20 234 61 5
30 3 40 59 7
_ _ ] 10 141 76 7
Simulative continuous
. 20 360 19 2 18 62 4
operation
30 376 68 2
24 2)
(e FBRCC '
1) 360A- m?
20 15 10
2L, 52 6mL- s?, 5 :
20 360A- m'? ( 20 ),
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Tah 4 Effect of the oxalic acid concentration on the production of glyoxylic acid

) centration of ) Concentration of Current efficiency
Operationcon . . t/min . .
oxalic acid gyoxylic acid/% 1%
9 117 70 7
Initial saturated 20 2 33 63 4
Smulative continuous % 299 54 2
operation 10 141 76 7
Course saturated 19 218 62 4
30 376 68 2
10 140 71 4
Initial saturated 20 2 05 52 4
30 2 94 50 2
Batch operation
10 1 50 78 9
Course saturated 18 234 69 5
30 3 40 61 7
5

Tah 5 Effect of the operation tamperature on the production of glyoxylic acid

) Concentration of Current efficiency
T/ t/min ) )

gyoxylic acid /% 1%

9 117 70 7
Constant temperature method

- o 20 20 233 63 4
('Initial saturated oxalic acid)

30 2 99 54 2

20 10 135 73 4

Step-tenperature
15 20 2 44 69 9
decreasing method
10 30 3 66 66 4
1 2) 1
4 5 ,
3) L
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A ContinuousOperation for Electroreduction
of Oxalic Acid o Glyoxylic Acid

HU Xiao-hui, YAN Xiang-fei, SJ Yu-zhong, LiJun , L I Qing-biao
(Deparment of Chenical & Biochenical Engineering, Xiamen U niversity, Xiamen 361005 , China)

Abstract A smulative-continuous-operation goproach wasproposed o study the continuousoperation for elec-
troreduction of oxalic acid o gloxylic acid using a packed bed reactor and a parallel reactor with cooled cathode
in order © olve the lowv productivity problen in current state by using traditional reactor The effectsof the con-
centration of oxalic acid and tamperature on this processwere al® studied Reaults showed that, after 30min of
the reaction ( residence time) , the mass fraction of the produced glyoxylic acid in the catholic lution could

reach 3 76% and 3 66% with repect b a saturated oxalic acid method and a step - temperature decreasing

method Fram this study, we conclude that it isfeasible to produce glyoxylic acid through the three - dmensional

electrode reactor under a continuous operation
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