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Abstract: In this paper., the chemical composition characteristics of typical secondary arsenic-bearing
materials are analyzed. The alkaline dearsenization process of secondary arsenic-bearing materials produced
in nonferrous smelting industry and its principle are summarized, including hydro-dearsenization process
and combined pyro-hydro dearsenization process. Three alkaline hydro-dearsenization leaching systems are
commonly used: NaOH single-alkali leaching, NaOH-Na,S mixed-alkali leaching and NaOH + Na,S
mixed-alkali two-stage leaching. Hydrogen peroxide, pressure, aeration, microwave, ball milling and
other oxidation methods are used to enhance arsenic leaching from secondary arsenic-bearing materials. The
combined pyro-hydro dearsenization process mainly includes low-temperature alkaline smelting-water
leaching, pre-oxidation roasting-alkaline leaching and low-temperature alkaline roasting-hot water
leaching. LLow-temperature alkaline roasting-hot water leaching process has good selectivity in arsenic
removal and wide applicability of secondary arsenic-bearing materials. Based on all the existing research,
the existing problems of alkaline dearsenization technology and the research direction of harmless treatment
and resource utilization of secondary arsenic-bearing materials are pointed out.
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Table 1 Chemical composition of the typical secondary arsenic-bearing materials /%
As Sb Fe Pb Sn Zn Cu Bi
— U T T 1. 42 40. 51 0.43 0.01 0.10 <0.01 <0.01 <0.01
KT i 15. 66 3.42 0.28 0.05 <<0. 01 0.02 <<0. 01 0.02
A R 24. 86 33.53 1. 82 9.09 0. 30 1. 97
] e i 2 4. 48 0.61 5.08 21. 39 0.16 2.33 12. 64 5. 36
B A A K 5. 00 0.42 0. 06 14.02 11. 64 20. 44 4.08 0.33
A WR R R 11.99 0.72 5.41 19.13 3.29 13. 50 4. 86 4. 00
] BH A% e 13.06 9. 90 0.19 9.40 28. 00 <0.01 3.27 0.39
Y FH AR Y2 4.13 45. 69 0.23 17.79 0. 04 <C0.01 1. 26 5.63
MR 14. 26 0.68 0. 05 0.97 0.03 51. 81 0. 45
F 2 TR E TR M R K B AL 28
Table 2 Alkaline hydro-dearsenization of secondary arsenic-bearing materials
2R R LR Ei 132 A &ImBE IR 22 3CHk
5 BE i R 80 C, 8 h, L/S=10, [NaOH] = 2.5 mol/L.  As 94% [8-9]
NaOH I Mk A kEE 30 °C, 3h, L/S=4, [NaOH] =15 g/L As >80%; Pb, Zn<<0.25% [3, 10]
a
85 C, 6 h, L/S=10, [NaOH] =1 /L, As >92%; Cu, Bi <2%;
g o C0 60 L/ST0L [NOFL] =1 mol/ A [11]
Z550. 8 m®/h., FiEFEFEH 400 r/min Sh << 3%
. 30 °C, 3h, L/S=4, [NaOH] =25 g/L.
YR AL & As 90 3, 12
PRRERH  Ns. 01m,0] =15 /1. s 00 L8, 12
As 92.75%; Sb 11.68%;
s 90 °C. 2 h, L/S=5, Bkl it N 0.5,
NaOH-Nas S e TN - BRHRURELL R 0.5 Pb0.31%; Sn 29.75%; [13-14]
HALE AR (2/2) 0.25 i -
7Zn 36.85%
85 C., 2.5 h,, L/S=8, [Na,S] =130 g/L, As ~57% 3 Sb ~90% ;
waw ’ [NeoS] =10 \ 9T ’ (157
[NaOH] =40 g/L Cu <<3%
1) NaOHi#EH: 60°C, 2h, L/S=3, 1) NaOH &H: As >90%;
HivE Bl NaOH i 4 %1 1. 1 Cu. Pb, Zn<l4/ [16]
1N 2) Na;S#fk: 80 °C, 0.5 h, 2) Na,S¥fk: Cu. Pb, Zn JliER
[Na,S] =2ipH >98%, As PLER<8Y%
NaOH-+ Na, S -
1 NaOH &ifi: 85 C, 6 h, L/S=10, 1 NaOH B As >91%;
a — / N P g By . 3 ‘, . 0,
P [NaOH] 1 mol/L, 2R HmE N 0.8 m*/h Cu, Sb <3% [15]

2) Na,S#Eii: 85 °C. 2.5 h, L/S=8,
[Na,S] = 160 g/L. [NaOH] =40 g/L

2) Na;Si#Ei: Sb ~90%;
As ~88%

Xt NaOH B /& & Al NaOH-Na, S IR 5 {4
FF T Y AR B oD 0 P 0 R
AR P B A 2 B I, T B K 4 AL B

BB R Mt 80% ., HE WGP e . &
SEHIKTF 0. 25% ., FH NaOH-Na, S i& 4 5l 4
REH, MBER B 0%, BHIERTK



e s

g

By BES EALAT A 0,005 g/LFn 0.02 g/L,
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g5 R B NaOH-Na, S 2 th A 5 52 3 28 i U b
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Table 3 Alkaline oxidation hydro-dearsenization of secondary arsenic-bearing materials
BHER EAR/ AT PR B & BB R 27 ik
= 80 C, 2 h, L/S=5, &% SRS 1.4, =
NaOH st fe AR P h, L/ SR ALt B R AL = As >95% (197

e S HiE 100 L/hy PG U B EE 0. 15~0. 178 mm

NaOH paye PR 80 °C. 3h, L/S=3. [NaOH] = 2.0 mol/L, & As93.4%; Cu6.1%; r20]
al = 8 N . .
L I 4MHE 0.6 MPa, BifE#E 300 r/min Sh<4%; Bi <7%
e T 4% BH - _ ) As 95.65%;
NaOH 2505, " 160 °C. 4% WAL 2. H4HE 1.2 MP 21
a0 A - AE LA R E AR & B 0.96%: Sbo.33% [21]
. 140 °C, 1.5 h, L/S=8, [NaOH] = 50 g/L. & As96.74%; Cu 1.19%;
NaOH =5 AR . o . . 22
A = fil 43 FE 0.6 MPa, HiEFf# 600 r/min Sb 2.23%; Bi1.08% [22]
255/ B YA R 5 PR As 95% 5
NaOH =L 70 C. 1h, L/S=6, [NaOH] = Imol/L ) 23
¢ B iR [NaOH] = lmo Cu. Sh. Bi JLF iR 23]
. 80 °C. L/S= 5, [NaOH] =2 mol/L, jii 0.2 MPa
X o7l + AL . - . K
NaOH Hﬁi@uk . f” FH 4234 h G AR K L A7 2 — 180 mV., 2 hif As >98% [24]
e LR e X
AFE] 2 h
80 C, 6 h, L/S=10, NaOH 4:F ¥ m A .
NaOH WK +2R BAYe A 134.32g/L. 30X A XA K B R (mL/L) 90 As 98.2% [25]
St . BRJEJ) 0.1 MPa
b 160 “C, 3 h, L/S=7, [NaOH] =200 g/L, NaNO, As 95.85%; Sb 72.22%
NaOH NaNO, /il i L [NaOH] g/L. Na A ey [26]
e g W 15% . FE 7 0.8 MPa, BEFEEE 300 r/min Pb 73.57%; Bi 1.83%
o Ry - . o . As98.45%5; Cu 3.64/%;
NaOH-Na, S e ¢ oo ) 180 s, fakil 560 W, AW 10 L 27
a ay AR/ . (&g ] s, ik AR /min Pb 3.88%: Zn 0.41% [27]
60 min, L/S=20, NaOH, Na,S 5 % JK i &
NaOH-Nay g wat ﬂéwﬁ; 3 350 /o dﬁf;téﬂo/}(sﬁég As 85%; r287
al —INaz 3 . * N > 3 N 2 . ~ ] e
’ - MK o R oon Cu., Pb, Cd fil Zn H#(E

M1 % 3 Al BUEUK . 28 S/ VRS AR R X
TR CE R R R B — Y B
NaNO, s xffifi . 8. 8 iR h bk, EiEE
PE#E 2, A, AARTPE R AL B Rk & R
Z R, o 2 K S i B o R E
R IR R sl e T D R NN G RO Al S N i
. BT AR
1.2 WHENE—REBREHEIE

oY S Wl e i RN U E < R O I
I SE IR 5 A 0 & JE R R o B, KRR IR B
AW T2 2R . 12 T8 A AR IR R
FERR— KB L RGP Al — Bl PR 32 1 DA B AR IR e
e —HOKRN T2,

WEgE R, R AGR G — 2 KR

IR AR, BRI E & Sn. Sb. As ¥
W, TERRASLL 0.6, Fhig bk 0.4, KRR 600 C .
FEERITE 6 hy BRAY A RN 207 WAL ST
Sn. Sb. As 1&g H R 4351k 85.95% . 93. 06 % Al
98.62%, Pb. Bi #{if 5 kB IE ML B4 A 4. Wl
WAy Bk 93. 17 % F1 99. 99 %, T 52 P44 i rh
A AN A B 0 AR AL Ay B A s TSR IR R 4
PRAb PR FA AR e . DA I R 25 A e BORHEE 0.5
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Fig. 1 Arsenic removal efficiency of various arsenic-bearing
materials treated by Low temperature alkaline

roasting-Hot water leaching
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