11 oM HéskIi Vol. 11, No. 6
202146 H Nonferrous Metals Engineering June 2021

doi:10. 3969/j. issn. 2095-1744. 2021. 06. 009
KA AL RPRE g e i i g 8 2 B LA

AL RE A ER AT &
(1. BHEIARF e E5RRIEFR, B 650093;
2. s =L RAARANE, B Y 650102;
3. BRI T EAMEMBARAT . RW 650106)

W OE BT R AR TR (TA KA UL R 4R 8. P B £ 50 TR A IR A R W R A i i . R B
A (PAC) JgIREEM %5 48 T IR BE R BN & AW pH A L 78 W80TRLEE | 108 R B ) 60 950 4 5 2 %0 S BR BRI D B TR I
XF LB T BT R 25 BRI JE X B AR B H AL AE R S L — PR T PAC IR BERBR B TR A R BR AL . 25 R R 7 PAC
JidE 100 mg/L AW pH H 4. 5B 35 C HFEEFE] 10 min FIHEFEIREE 100 o/ min 58T, BT MR A KRB Btk . K BRRE T 5
FI 9400 B T BB BRAE 9320 LA 15 PAC X 2077 R A 25 B AL 1 S W B e, o 7R 5 AR W I D 5 0 7 R 2 2 4 T vl 80 R T AR A
FOARBE SR B R AT (1 L BT AR 22 PAC YR BE SRS » F A5 VL 1Y B AROA AL A B8 [ AIG . A R TR BT A

KB A FALE AT A

i [E 4 %2 TF813 AR E RS A X E S :2095-1744(2021)06-0049-10

Influencing Factors and Mechanism of Polyaluminum Chloride to

Removing Tannic Acid in Leaching Solution

SHAO Yanlin' ,CHEN Guomu'?,PAN Mingxi®,ZHOU Zhonghua? , HUANG Hui'"*
(1. Faculty of Metallurgical and Energy Engineering. Kunming University of Science and Technology - Kunming 650093, China;
2. Yunnan Yuntong Zinc Industry Co. ,Ltd. , Kunming 650102 ,China;
3. Kunming Hendera Science and Technology Co. ,Ltd. , Kunming 650106 ,China)

Abstract: The tannic acid( TA) complex precipitation method is used in the hydrometallurgical zinc smelting to
recover metal germanium, which causes the zinc leaching solution enrich in tannic acid to enter the electrolyte and
affect the precipitation of zinc. In this study. polyaluminum chloride(PAC)is used as a coagulant.and the effects of
coagulant dosage,leachate pH,leachate temperature, stirring time and stirring intensity on the removal of tannic acid
in the zinc leaching solution are investigated. The effect of tannic acid before and after removal on the electrochemical
characteristics of cathode zinc is compared,and the removal mechanism of PAC coagulation to remove tannic acid is
further discussed. The results show that when the dosage of PAC is 100 mg/L,the pH value of the solution is 4.5,
the temperature is 35 C, the stirring time is 10 min, and the stirring intensity is 100 r/min, the removal effect of
tannic acid is the optimal and has a removal rate of up to 94 %. At this point, the retention rate of zinc ions is above

93%. The removal mechanism of PAC for tannic acid is the synergistic effect of adsorption, electric neutralization and
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bridging. The enrichment of tannic acid will increase the cathodic polarization of the electrolyte and inhibit the

precipitation of zinc. The removal of tannic acid can reduce the cathodic polarization of the electrolyte, which is

beneficial to the precipitation of zinc.
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Fig. 1 The standard correction curve of tannic acid
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rate of tannin acid
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Fig. 11 Polarization curves of different concentrations of tannin acid before removal and polarization curves after

coagulation removal
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Fig. 12 Fitting Tafel curves of cathodic zinc precipitation reaction before and after tannic acid removal by coagulation
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Table 1 The n-lgi curves fitting results under different tannic acid concentrations in zinc electrowinning
TA concentration/(mg + L= 1) 7lgi io/(A s cem™2) 7/V
0 7=0.27545-+0. 053541gi 7.16X10°6 0. 205
40 7=0. 2719340.027091gi 9.16X10" 1 0. 236
60 7=0. 28507+0. 027151g: 4.58X 1011 0. 249
80 7=0.28769+40.02728lgi 2.84X10 1 0. 251
120 7=0. 2917940.026771gi 1.26 X101 0. 256
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Table 2 The 7n-lgi curves fitting results of zinc electrowinning after PAC flocculation of different concentrations of tannic acid

TA concentration/(mg + L™1) 7lgi io/(Aecm ?) 7/V
0 7=0. 2754540. 053541gi 7.16X10°6 0. 205

40 7=0. 29338+40. 056891gi 6.96 X106 0.219

60 7=0.29312-+0. 056661g: 6.71X10°¢ 0.219

80 7=0. 29538-+0. 053831gi 3.25X10°°6 0.225

120 7=0. 3079640. 052541gi 1.37X10°6 0.231
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