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Abstract

On the basis of leaching arsenic from waste arsenic residue of phosphoric acid with NaOH and
NaClO as compound leaching agents, SO, was used to reduce arsenic in the leaching solution after
oxidative desulfurization, and then the HAsO; crystal was obtained by freezing crystallization to
realize arsenic recovery. The results showed that the optimum conditions for reduction reaction
were: temperature 30°C, reduction time 3 h, solution pHO, concentration of pentavalent arsenic in
reaction solution 33.10 g/L, and the primary crystallization rate of HAsO; reaching 53.85%. The
suitable conditions for freezing crystallization of HAsO; were: temperature -15°C, solution pHO,
freezing time 3 h, under which the primary crystallization rate of HAsO; was 90.22%.
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WERR A e i R v, A Tl R R BRAG R,  ER AE R B R AR, BERR AR 2 R A
b S B R AR A S () VA . A R R R IR, B ST, TERRIRIA S 3 S v 1] [2]
[3] [4], WEHRIEE— B gE NI, HIEROKEH oK, SBIRAESIAEL, ARG IR EE .. BARES
AR, SMSRAEER, EMFENEEAL T, BE. RIVEZATIBWEEZIRE. WKL, A
bR R B R S PR B )5 G, TSR R A m A DA RTSOR AR B 7 A A N R R ) S
[P

] Py A FRBRALAE 1) 7V E B IR ANRIE (S ] TIE R R AR AR . BRAE R, AElIL
RAG, MHS G ERE, CREEIK. L TERA. G XI5 YN, & E N MR
PRI b T7 35, FEA TR AR % BRRE ek IR V(6] BRRE M [ 7] R A B 4323 8]
TN S AR VROV RBRIR VA 10] [1115F . IR ST VEISR B — 12 IR i, 1T ELISAF AR — 8 (PR,
AR IR HiE 27725 NO Fll NO,, FRHE TG Yebily, XA ERm: BRERIZ H v F 1) R R I8 X 2 il
WRERFER A, FRARKES: MR EBRIERAR, TEESR, K, MR&7 Rl mnws
BRIETAEm I N e, W E AR, AR E: RS B EE R & R K T 15% MR ibhiid, Hk
A, BEFER, TEEMR, MR BRVEN G LA AR R 45 AR K . TFRE. S5l
IRLR v A 2R [R5 T 200 TR = M o Jie i S K

ARIRAEHTIALL NaOH Al NaClO 1E & &1 th R A 1 2] A 3A b, e U At 5 R H B0 AT I
JEL ARG S RN T 27, IR R e v F e [ AR FH R £ (0 3R A EL R AR A LR 7 6

2. SELRERSY
2.1. SCEEFPRIANILES

Bk DLV B s R A T SR B A R VA N R, 22 NaOH Al NaClO 12U, S8 A0 i st 5 1 25 it
Wl %V pH N 9.5, FHE &N 21.83 g/L.
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WA =R, eRELi(PT), RETRHERALARFITR B0 S, MR, iR, Bk
LAY BAREREREN . TER RN BRIREEN. WU, BT Ai(AR), kG REAL T .

FEAHR 5K JA2003 BT R, RIS E R AR AR A F]; DKB-501A BRERKE, i
R E LB ARAT; 101-BE TR, HEStiiEs) AR AFR: DF-101B SHIEIR AR /1
BHEHL, TS T R AR IEA A .

2.2. SRR

22.1. ERR K
HAEZ - FACBUR S PR, EELL AsOy A 7E. FBRERIETT pH {H, A SO, K4
ASTIRJE N As”T. T E B AR R[13]:
H,AsO, (1) + SO, (g) - H,S0, (1) + HAsO, (1) (1)

SR () B R 2 S 5 A 7 E EBEAE 1L AG = —52.82 Kceal/mol [14], I, ¢ REHMWTEHAE, AG
REEMME HAETIE. AG<0, HUxMNW B ET, BN (DIERIE ERATTH.

222, AERER

I Ji 2 N AS B I HASO, 785 i N B B s IR, R iR R HASO, AR S T U775 AR F5 HASO,
WV MR, RIVA MR B IR PR AIC T A, Rk 2 IR BRI, YW HASO, I ATIR S IR, 5 Tk
VAN, SZIG % A R IR 45 A 5 R0 HASO, A A &5 & 20 38 H R - [51 28 HASO, NI K BRI #5 As,05 f A .

FE U
HAsO, (1) > HAsO, (s) ?2)
2HAsO, (s) = As,0; + H,0 (3)
AU I RR Q) R v SN 75 A 37 1 BE AG = —223.13 Keal/mol [14]. Bl AG <0, RN Q)FER 1%
FRWATH.
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23.1. TE%IE
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Figure 1. Process flow diagram
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2.3.2. ERR K
W E AR S 132 VRO AT 28 RO AR, U INTE MR B 8, IR B — @R PR 1k, g
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[ R GE A 1.3 BRSO, AU, IARI BRI RS RS , 45 1k R, 98 2R EsRie S5 1 [14]
77 TR & B, A HASO, —IR&S S 38, RIE JF e S A5 e [ AR T HY HASO, i A v et o 9%
A SRR E . BL HASO, — K 25 it 28 SR Al 52 AN [ PR 30 J5 e 2 [ 520

2.33. BEGS

BOA 5 FIEROE R, BRI 1T pH B, RNV AT R EE it IR B BoER g, T
g, JEUFHAEAKIEVE. BT IR D RS BREAT M, THERRSS AR, BRI - AL
JuR 5 IR R AR S S R VR4S AR 13 21K HASO, b R i 5 VA VUSRI BT & 43 e o ARG e 4

ARG SR
3. &Rt
3.1. BERM

3.1.1. EEREIX HAsO, — R &R FERF M
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Figure 2. Effect of reduction time on primary crystali-
zation rate of HAsO,
B 2. ERETEX HASO, — R &5 M EHIFM

ML 2 BT, RIS TR HASO, — R4S SR 28 IR R2 AR o 380 5 i SN [RGB 28 ey, 2E A
) HASO, #%2, HAsSO, 45 f Rtk . M N3] 2.5 h i, T GOE R IR /N, HASO, 45 i
RIENIEEED N o NE] 3 h i, REEATEE AT, HAsO, 4 R EARE . AHE, ER3h N
BRI [A]
3.1.2. EREE X HAsO, —RE&RBEFERF M

T U AR BE S 33.10 g/L. pH 9 0 MBI AR 3 h BIZAE T, IBAE & SO, S TIE 5 )
I, 8N [E] S SR E X HASO, — R4 iR s, 45 Banld 3.
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Figure 3. Effect of reduction temperature on primary
crystalization rate of HAsO,
B 3. mFEIREX HAsO, — X RENFM

M3 R, R IR SR S B . fE 30°C~T0°CTEE N, IR, SRR HASO,
/b, HAsO, 45 i B K. 30°CHf, 52, HAsO, F)—IR4 %N 53.45%. A5, BEREFH
e, A R 2R HTRDN , AR HASO, IR o 50°C LA, ROBEAE ) HASO, BE I = S k2> . 70°C
B, RSAEEHEAT, BIAREA AL HAsO. PRNTERR M VAW B T T =i, SO, TE/KVE R HH IR Al P
BEAK, BV TS5 R SO, I/, IR ZE . Hik, &R B ZBER B[ 14], BET &
SAFIR R SO FIEAT, H ASTHN ASTIIRBIARTE Sy, AFIT HASO, FIZERL. =, IR, HAsO,
TEARIE P R R, 45 e/ b B RRESE ATt . WL, #iR, BI30°CAEHRE.

3.1.3. & pH 3} HAsO, — R % R XK EM

TEHLE 30°C . AR EREE 33.10 g/L. JMEFE] 3 h B4R, AN SO, SARBEATIE JF 3
BIE A, SO, SARTER W 2 R N A O AR R 8, &R SO, AR P, L3RIk pH {H4 0~6. pH
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Figure 4. Effect of solution pH on primary crystaliza-
tion rate of HAsO,
& 4. &7 pH % HAsO, —REERF RIS

MIEL 4 W51, pH FE 0~4 JEFEN, BEEEW pH ERTHE, T s R 280 8, A28 HAsO,
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Figure 5. Effect of As®" concerntration in solution on
primary crystalization rate of HAsO,
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Figure 6. Effect of freezing temperature on arsenic
crystalization rate
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H 1] 6 T, B A 2R B VA VR IR T i T R B AR IR N—20°C B-10°CINF, Bl 45 R i 90.62%
[ K 87.57%.0 VEIRIEMN-1SCTHEE] 15°ClE, BHSE SR N RIS R, #id 15°Cha, i g%
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AR AR B, PR R
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Figure 7. Effect of freezing time on arsenic crystalization
rate
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Figure 8. Effect of solution pH on arsenic crystalization
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MIEL8 HI, pH ETF, BREESS, fhas R T, BT HAsO, FIFSRRIERE, 7RI I
58, HASO, BV MR EE LR/, VA0 5y ik B AT T AT HY HASO, in A . 58 BIRRVE BRI, 7k Rl g™
PRI, SN SRARAERE, T L TRR M s A e e BOR e, WU RIS LI pH N 0

4. g

1) AR - SRR G S AR, F SO MEIRRF, HAsO, 45 &b 5 JR ], 34 SR iR
pH {E . VTR A O, 1 S NI () A P 2 R B R R . & H T2 N IE 30°C, JEmfH 3
h, AW pHO, SN TR EE A 33.10 g/L. BRI, HAsO, —¥R4E ik 53.85%.
2) I JE G R HOAT A AR 45 &, e R 585 IEE . WA pH (A 5%, 1M L R [a) 2 3=
MR R . EHARE &S BE-15°C, i pHO, AERTE 3 he SRR, FEEHFEN 90.22%.
KSR FH Bl 45 a2 AN R IS, T B2 8 J5 B R0 TR el T2 AR e MR A, A RITFIR,
BE LG T2, & aBRARARES. KAZEERR R T2, W aess2m
FEER G, B

E&WMAE
JTPERHL TR H (FERE AB16380304).
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