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Establishment and application of calculation model of
sodium oxalate solubility in sodium aluminate solution
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Abstract: The calculation model of sodium oxalate’s solubility in sodium aluminate solution was established by Bromley
equation with the solubility values of sodium oxalate in the aqueous and sodium hydroxide solution, and Bromley
parameter of sodium oxalate calculated by this model is —0.045. Using this calculation model, the solubility values of
sodium oxalate in sodium aluminate solution were calculated and a high degree of agreement can be reached compared
with the data in literatures. On this basis, the equilibrium concentration values of sodium oxalate in Bayer liquors were
calculated. The results show that, the higher the alkali concentration and caustic ratio are or the lower the temperature is,
the lower the equilibrium concentration of sodium oxalate is. The concentration of sodium carbonate or sodium sulfate
has little effect on the solubility of sodium oxalate. These results can explain the law of the accumulation and
precipitation of sodium oxalate in alumina production process, and contribute to controlling the concentration of sodium
oxalate in the process.
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Table 1 Solubility of sodium oxalate in pure water

Temperature/  Solubility/ . . v
K (molkg™") Na <9 (molkg ™)
273 0.210 0.420 0.210 0.630
283 0.228 0.456 0.228 0.684
293 0.263 0.526 0.263 0.789
303 0.284 0.568 0.284 0.852
313 0.316 0.632 0.316 0.948
323 0.345 0.690 0.345 1.035
333 0.367 0.734 0.367 1.101
343 0.395 0.790 0.395 1.185
353 0.426 0.852 0.426 1.278
373 0.484 0.968 0.484 1.452

F2 333 KN AR B4 AF T SR AE NaOH ¥ P )
s
Table 2 Solubility of sodium oxalate in NaOH solution with

different alkali concentrations at 333 K

¢(Na,0)/  Solubility! ., 1l
(molkg™") (molkg?) ™ Qo5 O (molkg ™)
1.149 0.041 2380 0.041 2298 2.421
1.344 0.034 2757 0.034 2689 2.791
1.541 0.028  3.138 0.028 3.082  3.167
1.739 0.023  3.525 0.023 3478  3.548
1.938 0.019 3916 0019 3.877 3.935
2.139 0.016 4312 0016 4279 4328
2.342 0.013 4712 0013 4685 4.726
2.546 0.011 5117 0011 5093  5.129
2.753 0.010 5526 0.010 5506 5.536
2.961 0.008 5940 0.008 5922  5.949
3.172 0.007 6359 0.007 6343  6.366
3.385 0.006  6.782 0.006 6.769  6.789
3.599 0.005  7.211 0.005 7.199 7.216
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Table 3 Equilibrium constant (K) of sodium oxalate of

dissolved reaction at different temperatures

Temperature/K K
303 0.002583
313 0.003081
323 0.003358
333 0.003455
343 0.003587
353 0.003601
373 0.003628
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Fig. 1 Verification of calculation model in NaOH-Na,C,04-

H,O0 system
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in different sodium aluminate solutions (a,=3)

3.3 EELEXTSRERINIA R P B R NS R B2

FEHEAE AR A e I R, BRI T 1 B
ANWTAZAY, DTS WA R PR AN PRI A P . R B h )
R FETH AR, ASCAEF GRS o 5T W7 P L R
B B R A RE g, LA R 5 R

K5 %W, 4 ALO; Bk Na,O WK EAAI, B
Tk DOAEL AR IE O, 1) 5 A S8 R T PR . Nap O
WEETHE AN ALOs M B FRARIAAT W T BRI AR IR Ak
WO BRI VR AR . DONALD 25000} 5 il 45 4
S B T R R REREA TS, IR ) BRI A
B A ) T AT A R A AT, BRI
USRINEVE N

I FH P LR B P A AR S R A A P 5
AT DA B AT A o i AR b i g i hAT R
AR NE 6 Pros. (EfM it R, SRR

25
" — p(ALO;)=30g/L
) * — p(Al,05)=50g/L
_ 207 +— p(ALOy=70 g/L
T v — p(AL,0;)=90 g/L
& 15t
S
Q 10t
s~
3
Q
5 -
0
2 4 6 8 10
4%
5 wPPE DO R R B v R O RN s A S (1) 5 ) (T=353
K)
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oxalate in sodium aluminate solution (7=353 K)
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