2021 456 11 1 A0 48 GRERIE /) (http://ysyl. bgrimm. cn) e 65 -

doi:10. 3969/j. issn. 1007-7545.2021. 11. 011
M CIGS #4 B} 5 R i H b [l WAl i) i %

BRI BNEEE,FTRB,EIAR.SE AR

(Fop R /A RAF L 100160)

FEZ 4 A B K PH AR HL It (CIGS) ot Rl e R B A AR m Mo fi . IR 7 IR IR CIGS o it 41
RHGE RV P RSO R AF 5T . Xt B TR I B R A R AR 3 BRI TR DA R . A5 R R
AR B TR AR G R B R B R P 2% TR T R LR R AR SR UTIE A R R . B T IR R
JBE L AR DA R R) e TR Ak R X D AR A R e A5 L ORI SR MR T - CIGS B R B L TR P IR R vk
20 g/L,100 mL BB LA 1.8 L/h By &l A SO, .76 80 C T ML 2 h, TEMLAL ST Al iy I v 6
T3k 94. 51% 247 » T AS ML VL 0 F G 2 FE 208 95. 67 % . K IH CIGS MR H At T — oA 3% i 7 1
KRR : CIGS PR} B AR 12 985 SO, 38 J 5 i [7] i

th & 4y K2 . TF841. 2; X705 XERARERD A X EHE:1007-7545(2021)11-0065-06

Research on Recovery of Selenium from Sulfuric Acid
Leaching Solution of Waste CIGS Material
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(BGRIMM Technology Group, Beijing 100160, China)

Abstract: Recovery of selenium in CIGS solar cell waste materials is great importance. Recovery of
selenium from sulfuric acid leaching solution of waste CIGS solar cell materials was studied. Effects of
three reducing agents, namely copper powder, sodium sulfite and sulfur dioxide, on precipitation of
selenium were studied. The results show that precipitation rate is better when using SO,, and impurity
elements in acid leaching solution can hardly precipitate together with selenium, which has good
selectivity. Effects of temperature, sulfur dioxide flow rate and initial acid concentration on selenium
precipitation were investigated. Precipitation rate of selenium is about 94.51% and selenium content in
crude selenium precipitate is about 95.67% under the optimum conditions including initial acid
concentration of CIGS sulfuric acid leaching solution of 20 g/L, 100 mL of acid leaching solution is fed
with SO, at flow rate of 1.8 L/h, reacting temperature of 80 C and reaction time of 2 h. It provides an
effective method for recycling of waste CIGS materials.
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Table 1 Selenium precipitation rate with

copper powder

MR R WO/ (g - LT ULTE R %
¥ 5
g Se Mo Se Mo
1 1.5 0. 096 3.08 97.93 24.78
2 3 0.105 3.02 97.74 26. 25
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Table 2 Selenium precipitation
rate with Na, SO,

- ROBEIE] W (g« L7 ULTE R %
[ Cu Se Mo Cu Se Mo
1 W 1.030 2.910 3.560 29.93 37.42 13.17
2 60 0.850 3.180 3.430 40.56 28.38 16.34
3 80 0.980 2.050 2.460 33.33 55.91 40.00
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Table 3 Selenium precipitation rate with H,O, + Na, SO,

o e i ?ﬁ?&?&?fﬁ{(g LD : ?ﬁﬁ%/% :
Cu In Ga Se Mo Cu In Ga Se Mo
1 IR 1. 287 1. 800 0. 479 0. 890 3. 463 12. 47 13.02 12.99 80. 86 15.53
2 60 1. 189 1. 673 0. 446 0.419 2.945 19.09 19. 18 18. 93 90. 99 28.16
3 80 0.977 1. 370 0. 354 0.408 2.528 33.57 33.82 35.71 91. 22 38. 35
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Table 4 Selenium precipitation rate with SO,

[ BRLREE) WK BE (g - LD L¥ERIN
C Mo Se Cu Mo Se Cu
1 Wi 4.055 1.737 1.458 1.10 62.64 0.80
2 60 4.050 0.354 1.432 1.23 92.38 2.56
3 80 4.054 0.447 1.411 1.11 90.38 4.00
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Fig. 1 Effects of temperature on

precipitation rate
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Fig. 2 Effects of flow rate of SO, on

precipitation rate
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Fig. 3 Effects of initial acid concentration on

precipitation rate
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Table 5 Comprehensive test results of selenium precipitation with SO,

s /(g - L D) WU %
Mo Se Cu In Ga Mo Se Cu In Ga
1 1. 454 0.114 0. 545 4.595 3.922 1. 10 94.51 0. 99 1.18 4. 35
2 1.442 0.102 0. 541 4.623 4.019 1.92 95. 05 1. 60 0.59 1.98
3 1. 446 0.125 0. 546 4.512 4.012 1. 65 93. 96 0. 80 2.96 2.15
1y 1. 447 0.114 0. 547 4.577 4.011 1. 56 94.51 0.53 1.58 2.17
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Fig. 4 Raw selenium precipitation
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