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Fig.1 Double cyclone forced dispersion device

RSN AR T 72 B (18] 2) AR AN B4R 240 k4
NG RV AR I R Ganp S A RINE R E W BTN
LFAE AN BN i _E 0 HE R L (] I S A AR
LT YEFIBTAN B S 2% ST R B B R U KT
Al FERUA /R I 38 2 K 240 0 o 52 BB 5 2%
JR 7 7
L2 RwEHE
L2.1 JREVE RIS 0T

B AR BRI TS LT R TP R BRR B |
TR AR R AT Y R A S I E
(H<Hs GB/T 23636—2017) , LR M L T R e
(SEM) S0 Hr A E RO TE 5 o
1.2.2 JREYVE I BUFIRG 40 3 25

FERRSEE P I AK R 8 e A 1 10 PSR,
WIT pH {EANFLAL T BIGH e 5 i 3R S 2 0 3R S N I
ik ( APEP ) ¥ & A1 5% B 2 ook BRI 7 Bl s A
LY ERCR B o [RI AN L AL S B B A9

WA AT . RN IR E5 F A B T B E A B RS 2 50 - 17 -
e A ) M
=a=r = ]@-!
= B P -
Ut EE T e |
HH O a Jj
G 4 1
L hn :
(a) 1 (b) 524

2 IRBNIIRTARG R

Fig.2 Hybrid power fine screening device
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Fig.3 Experimental process flow
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Table 1 Main compositions of waste lead paste
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Fig.4 SEM images of waste lead paste
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Fig.5 Effect of dispersion conditions on Zeta potential and average particle size of waste lead paste

FE APEP Jy 0. 1 mg/L.pH 2y 5. 0 {9264 T 734
FUA I RS i T MORE A, I 6 Fion . 5 )50
BRIR VR ORI LE (P 4) , WL S RURE G 1 Bk 42
AR/, BLACIR BB RE 21 4t 1 TL-F- AN A7 75 b B 4 o
Ko X R WA v A RO, P SR A58 vy ) e ek s,
T IURL S B R 2T 4 55 2% T3 ) b B 2580 107 50 30 Dk, 36 5
FUIL RO B 1 A B kL bR A i
2.3 BHOH

P U 0 AICHE B E RN 2 m/s S
RN 10% (AR APEP W2 pH [E I Z64F T,
PR P BURHRT R 1R 25 R AR R P B A ey R
W7 Fros e da AL, B APEP FIESY pH (X
SRR L BR AR B3 10 ety R 2 %, B

100
95+
] 90r
= 85
K
5 80r
—a—pH=1.0 —e—pH=3.0
75 —a—pH=5.0 —»—pH=7.0
70a b ¢ d & f z
APEPH 4548
(a) IR} LR

FUAL I HUG BV Y SEM [£]
SEM images of emulsified and

& 6

Fig. 6
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efficiency of plastics in waste lead paste
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efficiency of plastics in waste lead paste
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Fig.9 Effect of APEP concentration and pH value on lead grid/powder separation efficiency



2023 4E2 A4 1

W ARIGE A« RATIR % AL A Y ) BEE ST A 40 00 5 - 21 -

[ eats R, 4 0.05% o 76— & I 4 %5 S =
&, BT EIEBARR, 2 B ECR A A R -
KT = WU T A5 WTR 3 AR . Bl By A
MR (A 11.3 g/em’) AT RER SRR PERG TS
7K T3 TR R AR 2 0 AN B, B/ 453475 X s
S T, AL T A 0 2 Sy e A A M) T i e L
FLAHE Al , T S 20T S B R AR 4
B A EVIL B 08 L BR AR

100 ~0.09
—e— Sl B
—=— AR et

90
[

80

SR R %

50 1 1 1
20 30 40 50 60

ISR/ (YK » min™)
B 10 [T 05 0 S5 o B 4 B
R 5 W]
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efficiency of lead grid/powder in waste lead paste
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Fine separation of physical impurities from spent lead paste in lead-acid batteries
YANG Cuiting', CHEN Biao', ZHANG Junfeng', CAO Jing’, HUANG Yan'
(1. College of Environment and Resources, Xiangtan University, Xiangtan 411105, China;
2. College of Chemistry, Xiangtan University, Xiangtan 411105, China)

Abstract: There are a lot of physical impurities ( plastic, lead grid/powder and fiber) in the lead paste of spent
lead battery, which have strong adhesion to the lead paste particles and are difficult to separate, which has an
important impact on smelting-free recovery process of lead paste. In this paper, alkyl phenol polyoxyethylene
polyoxypropylene ether ( APEP) is used as dispersant to disperse the waste lead paste particles, and a double-
cyclone forced dispersion device and a hybrid power fine screening device are designed to carry out fine separation
of physical impurities. The effects of APEP addition, pH value and device parameters on the separation effect were
investigated , and the results showed when the APEP dosage was 0. 1 mg/L. and pH was 5. 0, the emulsification and
dispersion effect was better; the Zeta potential of the waste lead paste reached 22.5 mV, and the average particle
size was only 3.2 wm; the equipment parameters were further optimized under these conditions, and when the
mixture inlet flow rate and gas content rate were 8 m/s and 15% , and the gyration frequency and compressed air
volume were 50 times/min and 2.5 m’/h, the removal rates of plastic, lead grid/powder and fiber could reach
99.75% , 82.54% and 99. 65% , respectively, the entrainment rates to lead paste were also only 0. 17% , 0. 06%
and 0. 36% . The paper provides a stable, reliable and efficient method for producing pure lead paste for the
regenerated lead industry, and provides favorable conditions for the application of lead-paste smelting free recovery
technology.

Key words; spent lead-acid battery; waste lead paste; physical impurities; emulsification dispersion; fine

separation; smelting-free; APEP; Zeta potential



