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the experiment
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Fig.1 Humic acid structure model
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Fig.2 Principle process for determining humic acid

concentration using extraction precipitation method
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Fig.4 Graph of humic acid concentration and

corresponding absorbance in solution
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Table 4 Changes in the mass concentration of humic

acid at different temperatures

PR IR/ i JETE R/ JEFE R 2=
W
c (g-L7") B/ %
JE 1.234 1.80 —
240 1.048 1.55 14.15
260 0.612 0.83 53.63
280 0. 450 0.57 68. 30

280 °C B, V5 I HP 5 B PR o i e & ARG 1 0. 57 /L,
JE TR I %4 = 5 68.30% . 7E 280 C PR IEA
WA KBRS IR B RCR . TR, AR K T
SERR ) /NG P 5 FA AR 1 0 i I 1o i B0, 4 s T
JEH R T REFERR I B

FRIRENVE T T TOC J /N34 WL Jo it vk
TEARREE TRy b i3k s,

xS TOC K/Nrv ALY B EEAEA R EE T 1421

Table S Changes in TOC and small molecule organic matter mass concentration at different temperatures
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Table 6 The variation of humic acid mass

concentration with insulation time

A5+ 1 i ] / T B R i/ JE R R 2
h e (g-L°1) BRR/ %

0.0 1.234 1.80 —

1.0 0.612 0.83 53. 89
2.5 0. 501 0. 65 63. 89
4.0 0. 401 0. 49 72.78
5.5 0. 386 0. 47 73. 89
7.0 0.379 0.45 75. 00
10.0 0. 364 0. 43 76. 11
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Table 7 The variation of TOC and small molecule
organic matter mass concentration with

insulation time g/L
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0 14.35 26.49 0.31 0.01 0.72 2.75 1.27

1.0 13.95 25.38 0.28 0.09 0.71 2.42 1.16
2.5 14.01 25.26 0.25 0.06 0.71 2.20 1.23
4.0 14.31 25.65 0.32 0.07 0.71 2.33 1.24
5.5 13.83 25.68 0.27 0.07 0.72 2.32 1.45
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Analytical method and degradation regularity of humic acid in
industrial odium aluminate solution
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Abstract: The organic matter in sodium aluminate solution poses a significant threat to the production of alumina.
Currently, the determination of humic acid concentration in sodium aluminate solution is cumbersome and the
accuracy of the measurement results is low. This article innovatively proposes a method based on the humic acid
concentration measured by the “extraction precipitation method” , using the “absorbance method” to quickly
determine the humic acid concentration, and explores the degradation law of humic acid entering industrial sodium
aluminate solution during high-temperature cycling. The main conclusions are as follows. The principle of extraction
precipitation method is to add barium salt solution to the reverse extraction solution to precipitate humic acid, then
calcine the precipitate, and calculate the humic acid concentration by the mass of the calcined product. The humic
acid concentration in the industrial sodium aluminate solution used in the experiment is 1. 80 g/L; The principle of
absorbance measurement is to first determine the absorbance curve equation Y =1.629 8X — 0. 162 8 through
experiments, and then measure the absorbance of the solution to be tested. The absorbance measurement value
should be between 0.2 and 2. 0, and the concentration of humic acid in the solution to be tested can be calculated
by substituting it into the equation. Temperature and time have a significant impact on the removal of humic acid.
The higher the temperature, the longer the insulation time, and the higher the removal rate of humic acid. After
insulation at 280 “C for 1 h, the removal rate of humic acid is 68. 30% ; Temperature and time have little effect on
the total organic carbon in sodium aluminate solution, as well as the mass concentration of small molecular acids
such as malonate, formate, acetate, succinate, and oxalic acid. However, the mass concentration of oxalate
increases significantly after prolonged insulation, and industrial production needs to pay attention to the changes in
the mass concentration of sodium oxalate.

Key words: aluminum metallurgy ; sodium aluminate solution; organic matter detection; humic acid concentration ;

extraction-precipitation method; absorption spectrophotometry; humic acid removal rate; degradation regularity



