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Table 1 Main chemical components of industrial

sodium aluminate solution g/L
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Table 2 The main chemical reagents used in

the experiment
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Table 3 The main instruments and equipment used in 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

XHBebE e A T A XS AT S AGHEA T XRD )
o, W 3

1-BaCoO,

R

]1 1 n Myl I 1
20 30 40 50 60 70
20/(°)

B3 BAeapE AR XRD K%
Fig.3 XRD pattern of calcination solid

1P 3R], Bk i A A e R A, 152 B
ke ey, i 5 3A oAb i e &5 1. i i A -
DL I 7 D002 Tl B R M P88 4 G L Rk 2y
1.80 g/L,

2.2 WRESE B R R I I RE S TE R K B

- PUREE AR B B 2%, W e 45 4 i AL
JPEEORAR S o IR L BOR A2, Tolk B R
RBRIN T BT I — ol 5 e 9 32k A M0 5 JR i PR
A RE o DR AR 3 I A P BA O S 17— o S 77 8 )
“IROCOCRETE” RN 2 SR FE IR BE o M5 ik ST A
A~ PUTE 125 D00 7 5 9 1R W R 4 Rk b BT P A
HEFIBOR ™ AEH- DTIE ™ IR A R0, A 1T
i, AN 2R S R A T A I TO0E AR A A
P, Ik e PEAR &

R TN E T R R B R S LR o e A
e A BT PR AZ AL, 78 A - DUTE L I € H AR R
ST 8 BRI o vk R A SR L, 5 SRR TR




- 76 - T E A & s A

54

O BE 00 5 TS N7 i VS R v O L I 1) o+ VA B 3 e
5 TR TR A A Y P B T o R S A X L, T
JERARR I AR . ELARMINE kT .

SR FH A8 = T3 2% 0 2 T R R M v Y 1 S
IR R T A 1. 80 g/ L, LIMVA M WARMEA W , 3
T A T R R v T R ) O o AR B L s T VTR
IGESE ) B i (A b o 8 IR 1) JoT et VAR B LU AR UE VS
W AN S SRR 0V S R S B R 1Y
JoT R BE P IN) ARAEVS VR, 1 em (Y EE G, 7R
FE PR T TR A T B o I YR ) S B
FEF LU RN, AR B I T R O AN g
TR C0. 2) , W B ORI 25 5 350 o 25 2 22 [) 1 %K
HZEREN, IR EB R WO M AR & (2.0),
T 1R 2 5 3RS S5 v VA B T Y A I (R
EE.

R, & AR B 500 nm B TR
ARG R B 3 o 8 0 R B v 1 Tl
FRIR AV WA TR B , ARAT T A A () 5 B IR A 1)
FRTREAVE TR, F A Ve 6 BE T S A5V IR TR Wi
JEEE AN 7E 0.2 ~ 2.0 Z [a), T ¥ T B 3
BRI M 2R Y, R B RO RE S X, gl 2 )
JeRERR 2R T FE R Y = 1. 629 8X — 0. 162 8, 4 M AH %
FEr =0. 994 FHOCHERF G WF R Lolb 58 B2 A v
JEFEIR BT e B AR AL BR o VIR I TE R S
X 7 PR 1 i L I 4

—m— SEPRIOEAE £k
--------- M 2

| 1 1 1 1 i
0 04 06 08 10 12 14
WG

B4 P R AR M B 5 8 I W ' P 1 P
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
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Table 5 Changes in TOC and small molecule organic matter mass concentration at different temperatures
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Fig.6 Changes in solution color after insulation

at different temperatures
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Table 6 The variation of humic acid mass

concentration with insulation time
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4.0 0. 401 0.49 72.78
5.5 0. 386 0.47 73.89
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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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2.5 1401 25.26 0.25 0.06 0.71 2.20 1.23
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Analytical method and degradation regularity of humic acid in
industrial odium aluminate solution
WANG Mingli'*, PI Jianqing’, ZHAO Zhiqiang”, FAN Shang*, WEI Jinchuan’
(1. School of Metallurgy, Northestern University, Shengyang 110819, China;
2. Guangxi Tiandong Jinxin Chemical Co. Ltd. , Baise 533000, China;
3. Management Headquarters, Cayman Aluminum ( Sanmenxia ) Co. Lid. , Hangzhou 310000, China;
4. School of Metallurgy and Environment, Central South University, Changsha 410000, China)

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



