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[ ERAESL 2R, UARRE As™ V(IR BE 0.1~1
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(10~15 pm) ) S RACH, 12 HKRE N 0.48 mg/L.

i LR, HAT R THEAR T REAME KD
AREZHCERIE, FERETRAERERAAT
B RG AB ST RN R (T SRR e PRI 5
Wi AT 4 . [ P AT O SR AN R 7 vk
SO RANE, AR RIS K R o A T
SRR B MR R B B AL . L, AR SCHE
As(V)-Fe(INEBAR T, BHFT T LR X R ACH
B K R e, 5 TG pH 5 Fe™ &tk
HOR VG ERIEE CR, DRI AR X e ki
TERL PUME AR TS0 WL o A AR e M 11
S o

1.1 LHRERNRIEE

A TP FH A S B0 JEORMEL R AR Ak A D AR
(As;0s5, mRFERBHAF, WFBER 1 Fir). &
IKBRER I 2% MR (FeSO, TH,0, 204l BilR(98%,
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Table 1 Chemical composition of As,Os (mass fraction, %)

As,05 Fe,0; CaO ZnO Sb,03
99.32 0.197 0.112 0.113 0.103
Cr,04 Na,O NiO CuO
0.027 0.100 0.017 0.011

B TR LI B KA 1 PR, N7 sk
60 S N L ORFFIEE , SRR TR B, AT
NSRS RN I 22

1 SERE

Fig. 1 Schematic diagram of experimental setup: 1—0,; 2—
Air flow meter; 3—Gas preheating three-necked flask; 4—
Mechanical mixing paddle; 5—Three-neck flask reactor; 6—
Condenser; 7—Constant temperature water bath; 8—Peristaltic

pump; 9—Beaker
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HORE SRR 35 mL), SR FH 37 ik 2 B kAT [ 4y
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T 500 mL 25 & KBRS (RS 3 %), WSS,
BT 70 CHHEMENTRE TR 24 h, HHIBES
IR IR R R 5 5
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(ICP-AES, 3[® Perkin-Elmer 24 &)/ M (o ik
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RS B, D/max—2200 B X BHERATEHMU(XRD, H
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Fig. 2 Effect of different initial pH values on Fe*" oxidation
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Fig.3 Change of initial pH value with reaction time
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Fig. 4 Kinetic curves of Fe** oxidation at different initial pH

values
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Table 2 Fe*' oxidation rate constant k& value at different initial

pH values
Initial
n;}lla Secondary reaction equation k
0.3 1/[Fe*"]~1/[Fe*"1;=0.00194/+0.00174 k=0.00194
0.5  1/[Fe*"]~1/[Fe*"14=0.00218+0.00137 k,=0.00218
0.7  1/[Fe*")~1/[Fe*"14=0.00237¢+0.00155 k3=0.00237
0.9  1/[Fe*]~1/[Fe*4=0.00268#+0.00145 k,=0.00268
12 1/[Fe*1~1/[Fe*"1=0.00303¢+0.00280 ks=0.00303
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0.5 FHEH] 0.3 I, Fe* A AHER k fH 0.00218 425
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Fig. 5 Arsenic ion concentration changes with reaction time
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Fig. 6 Iron ion concentration changes with reaction time
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Fig. 7

different Fe*" oxidation rates

Change of supersaturation with reaction time at
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ik T DEMOPOULOS £} 77 144 28 T f i v A g
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Fig. 8 Effects of initial supersaturation on arsenic and iron

precipitation rates
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Fig. 9 Effects of initial supersaturation on As, Fe and S

contents in residue
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DU & E R & B R AL R R EAA 15
pm) o 7 B4 AR PR VA VR0 T AR R A R T R R B
A

2.5 FRdIEMENREBEATHHZ N

RIS — R R AEAE AT X8, AR i
B VA L7 T IR A 3R, 2 R IE B — 5 R
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W 4 AN T it T A A 6, DT B P P T 30
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Fig. 10 Effect of initial supersaturation on particle size grading(a) and average particle size(b) of scorodite

11 AFEIEGS AR g
JliE SEM 14
Fig. 11 SEM images of precipitate

produced at various initial super-
saturation: (a) S,=7.86, pH=0.3;
(b) Sp=11.7, pH=0.5; (c) Sy=24,
pH=0.7; (d) S,=44.38, pH=0.9;
(e) Sp=78.88, pH=1.2
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Fig. 12 XRD patterns of precipitates produced at various

initial supersaturation
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Fig. 13 Relationship between different initial supersaturation

and scorodite stability

3 #ZEig

1) VI pH X Fe’ A bid %47 8% 15
Wi GBI Pt AALHE R, Bt bI B A A
o VOB HIRIEERE Fe? A % BRI B, Fe®

AR k{EHM 0.00303 JE/NZE 0.00194 B, HI4h1E 1
FIEE M 78.88 [FHEZ 7.86.

2) WA AN EE T E A R TR AR i A, B
KBS &, (EXEPE S ERmA RS, VG
AN EE M 7.86 THE 78.88, K UTIE R 4 B
77.05% 53.90%F+ % 88.66%- 61.79%, & HH & &
M 0.58%% 2 0.17%, 1M v Hr Ak & 573 0 8 30.74%-
24.14%.

3) WA N 7.86~24 I, A R T f A KK,
TE R T BRI B A R 0] 40 2 1 A Oy
44.38~78.86 I, AT A% AL E, TER T TCAL

PSR Va T

4) BEEVIGEIS AT, R A RO R
BRGNS IR EE R 11.7 i, RZA Bk
(RS0 R 87.5 umeo  BEE W1 AR VR B T v, T
(IR R BE S T S RS, FLA AR tH R R3S N T
1 mg/L, BARIFMFRE .
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Effect of supersaturation on morphology and stability of
atmospheric pressure scorodite under As(V)-Fe(Il) system

WANG Chang-yin, LI Min-ting, WEI Chang, LI Xing-bin, DENG Zhi-gan, LI Hui-yang, LEI Fu-guang

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,

Kunming 650093, China)

Abstract: According to the problem that low solution supersaturation was the key factor in the process of scorodite
synthesis under atmospheric pressure, the effect of pH on the oxidation rate of ferrous iron, the relationship between the
oxidation rate of ferrous iron and supersaturation, and the effect of supersaturation on the precipitation percent of arsenic
and iron, the content of scorodite components, particle size, morphology and stability were investigated in an
As(V)-Fe(1I) system by slow oxidation of ferrous ions. The results show that the oxidation rate of ferrous ions decreases
with the decrease of initial pH value, while the supersaturation of solution decreases with the decrease of oxidation rate of
ferrous ions. Lower initial supersaturation is not conducive to the precipitation of As and Fe, and has no significant
influence on the content of arsenic and iron in the synthesized scorodite but has a greater impact on the sulfur content in
synthesized scorodite. The initial supersaturation increases from 7.86 to 78.86, and the arsenic iron precipitation percent
increases from 77.05% and 53.9% to 88.66% and 61.79%, respectively, and the contents of arsenic, iron and sulfur in the
scorodite are 30.74%, 24.14% and 0.58%—0.17%, respectively. The particle size of scorodite first increases and then
decreases with an increase of initial supersaturation. When the initial supersaturation is 11.7, the particle size reaches a
maximum of 87.5um. The initial supersaturation is in the range from 7.86 to 24, the spheroidoid particles are synthesized.
The initial supersaturation is in the range from 24 to 78.86, it is irregular scorodite particles. By controlling the initial
supersaturation in the range of 7.86—78.86, the stability of the synthesized scorodite is high, and its leaching toxicity is
less than 1 mg/L.

Key words: scorodite; supersaturation; particle size; leaching toxicity
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