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Abstract

Nonferrous smelting acid wastewater is usually high arsenic acid wastewater. In the process of
removing arsenic from acid wastewater, a large amount of arsenic-containing hazardous waste
residue will be produced, which will cause great pressure on enterprises and the environment. While
effectively removing arsenic from acid wastewater, reducing the generation of hazardous waste
residue and its solidification/stabilization and recycling are the focus of current research, which is
of great significance to enterprise operation and environmental protection. This paper discusses
the main methods of removing arsenic from nonferrous smelting waste acid, and analyzes the
disposal of arsenic-containing slag, in order to better deal with arsenic-containing acid wastewa-
ter and arsenic-containing hazardous waste slag for relevant workers and enterprises engaged in
this industry.

Keywords

Nonferrous Smelting, Acid Wastewater, Arsenic, Arsenic Removal

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

fiffe—FhAEG e R, MLAR 1) S E R R A As,Op [1]. Bl L AL AP0 WHO (5t A4
ZOFNEE—RBUEY), R LA YRIE S —HE B a Fi5 M4 P2] [3].

B B E DA AR B @R @, B AT TR ok 2, A5 (AT e o B SR R
IS, WA RA T AR, Mysiatilhe — B8 skl r S A KEWRS, WA
JHAE . SOs. SOy As % FEILRIALF TP ENBIFRER 1, ¢ H B WS T 7 AW AT,
B EICE BB R BT EFE, T ORIERG R RO S B OR 5 BRI S PR AR P R
HEBUH E A F iR S BRI, HEHE XA FEoR SRR AR S HA RS T
HetH R W A O S R K [4] [5], 1BRIEEE, 2R KA BE B, W BEx Hk T A Fou = K
WhFE, B TIESIRR SRR, BER, SHPMEEE Y, GB 8978-1996 (5 KLk A HEMbR#E)
R 7K o e P S e HE PR #E 4 0.5 mg/L [6]

P4, TEE P KRR BRI T iE AR 2, Bl AARPANE. BT B Ac k. i
YRS WRHESE, SR TR RS IR P IR E . SRR, RS TS, FITER ARGk
JR K A AT Tl AR S F (0 R v 32 BN A K R AN AR AC T . AU T A B I S i A K
WA S FE i s B AN M FRZAT L A 5 TAE B LR Ak fe it — 2 i 5%

2. RIKPHPNEE

WH KW, KR MR A R R, 408 60 %, RN ASY 5 AR HIFEEE(-SH)
SEAER R, BT SHESH)S SRR ENBEEY . FLEHE(-SHNE AR LIS AsT a2 5,
HAEWER 221G, iRk RimtE, AR B S AREIR[7] [8] [9]. A As™TEK T 5 T¥a 1k,
Pl NART S N MR 2 S5 A NARL A R, e b o HEIARAS,  dmg T SRR B AR R & .

DOI: 10.12677/meng.2022.93021 163 VEE Y


https://doi.org/10.12677/meng.2022.93021
http://creativecommons.org/licenses/by/4.0/

T

G A= B /S TP S S R G h 2N R k= R R 1 R S (AR AR b e - ST b YOS VAL L
BUMAE, JEEE BB AR M S AR, AN S e Roks & BB T [10] . M kA i BEE AN RS A AT X )
N& ERER WA . Bhsh, FIE AN T LB 1~2 FE 2 JUES) LT, 2 A SIS
A REPREIR[11]

AR A KRS B R A RK S TR K T HEAT AR B A BEXT AT 75 TUDRE X 0 5 47 Rl
HmE R E, RN K b B I vt 2o 0 s 82 AR FA R 3 AN S

3. ABRKSEHRBEMNERE

TSR M T RRIE R o SR A& B [12], % AR B R LR, B F AT ZE B0, @
A5l A AR R M R S8 206 A i TS BREEAT BR A AL BE . 275 R IR IR — € BRI AR,
SRR IR A A BN, TR RHAOUTIE AT B 25 B K Hh O

3.1. ARBPFE

AR ANEIE IS AN A KA R PR K pH B0, S Ef S TE B R 2h . VAR #h S5 I v A
bk, PTARAE BRSO IR I — B B — DR, RN TR D(L). (2)s (3) (4PN EITIERT
AREBRA RGP, SRR, BIEEC T, W 2B TA f G R, (HdfF
AP AERE R RO AR RIETICIE VORI~ BT F R P e R 5 ST A i 6 7 PR P v
Ab B S5 YRR TGV IR RS i) [13] [14] [15].

3Ca(OH), +2H,AsO, — Ca, (AsO, ), ¥ 6H,0 1)
3Ca(OH), +2H,AsO, — Ca, (AsO, ), ¥ 6H,0 )
Fe* + AsOF — FeAsO, | (3)
Fe* + AsOF — FeAsO, (4)

Mendes [16]%5 A5 A IR B BB DL AT K 25 3 VAR B 7K Hh RO R DG R A TR, e 24 225 SR R ey JBE
M 1583.4 mg/L T F% % 5.31 mg/L, A HR R AR FE LE Tl A ER AR FEFEAIK 1 298 £i%, HTiTHG Kb HE
FRABEAK 60%. TECHE[171557E 22 bR R K o 58 4 FA) TRI IS FRARC /KR R B, BRI (095 R R & iz F- 200
mg/L, SEREFFMKE] 5 mol/L LATR, JR/KI A2 CHERES Tollys JeWiHEobrdE) HIZER. Cui [18]58 A3&H
TR AL S A T 2 LR A SR K T A, A BN ER BE 7.4 g/l PR ERIR T
14.7 g/L, & AEFRSE R B K P& B4/ T 0.3 mg/L, FExEHASE AL SRR AR HEAT T 3R, QA1
m? &K AE 2 15 IC.

AR AR FNF AR A A 77 e B FH ) R B vk —, LR AR AT ELRRAR A, A AR mT e R K )
KT IE B B SR A HE bR, AH ELAZAE () AR H RTRT FE IS A, Bl NS T R 5 ik & 0 o
TR, TR R SR R e M I, AR R AR

BT BRI £ i T B VE IR . SR, WA AR, BAEZEREN, EHAERE
2 I AN [RIRE FE A AR . ¢ 1 [19] [20]5128 T A G0 AH BRI A5 28 A AR 2 o BRI AN, SRR S £
L Cay(OH),(AsO,),-4H,0 TEXAFAERT, R T AR5 IE I IRAT, o3RI AR e MR I iR £, T R 3
n(Ca/As) B 7E — & Wi B N K, AT FEERM[21], 2% Ca/As = 2.0~25, pH 7£ 12 DL b SR T
Cay(OH),(AsOy),-4H,0 T L«

Fi, & AT UL R SRS AST T AR e R o, DR, A B P AT UL
N AS™ [22]. TRHERES 5 L AER S B 55 T AP, & 5250 1 CO, Ky R AR B, T BB R 45 LA
JAH N AR BRI, PRI E 5 P 2R 9 Hp B8 R T e 425 I A R4S 1) DR A7 [23]

DOI: 10.12677/meng.2022.93021 164

o
S
H
i


https://doi.org/10.12677/meng.2022.93021

T F

Table 1. Solubility of calcium arsenate in different phases [19] [20]
F 1. TEHHERERISEAAMRE19] [20]

TR AT £h A Y 2 pH TR R B2/ (mg- L)

CaHAsO, i 1703~2191

CaHAsO4-H,0 i 2025~2408
Cag(AsOy), i 95.4

Caz(AsO,),-H,0 7.53 606.9~790.4
Caz(As0O,),-2.25H,0 7.41 2144
Cag(AsO,),-3H,0 5.15 3464
Cas(AsO,)s(OH) 9.78 21.72
Cay(OH),(AsO,),-4H,0 134 0.44

TN Bk #6225 BT % BI Be 2 ki & F J6 E RLAR RAR AN T 2, A AR Ul R DL R
(FeASO4-2HO)JEAAFAE, HAiE, WA R A S B0 8 B I R R R A S K 4 [24] [25]. Tooe A m
B As IO R RTIA 20 mo/L, ARANFasE, TR Z20H BAs S BRERIE IR 1 2 v R4 1 RV R
1%, ke T ARSI SV m[26]. A CHRE, BE% Fe™ AT BERELIIEIN, As MR IE
1, 24 Fe* /A BE/REL N 2°C . 25°C . pH 7E 3~5 FITEE AT, As RZ/NT 0.5 mg/L, Fe**/As™ /R E
LFtE 5, pH JEHTE 3~8 I, As ¥ /NT 0.3 mg/L [27].

TERBATE RIS RE R, pH. FelAs BEIR L DL A I S A 2 O g il . pH g Pus b2 S 806
SERIYTIE AR RS HI T [28] . FelAs BE/R Lb 23 B i) 2 R R RIPTIE e et R, 24 Fe®/As™
MIIREEE R N 3:1 B, WISRAS 45 RUFIIUTIEYD, iR 358 0.5mg/L [29]. 1fi7E#: & 100°C 5L &
BETEESHRAZEAIOE, KT 100°CH IR MESAPRLA . 45 5B & 1 R 200 UTEE[30] [31]

gi b, MBI RIS T B, ROE R AR AS™, TR R P B o A R R AT T
VE, TEMNA BT NIRRT, Biff Ca/As fRIFLE 2.0~2.5, pH % 12 DL I, [FBPRF3E#ATT
B2 JEIEE R FAE N RAT . A AR PRI J5 N SE DU kR v, DR U O QT a] DL
TP HARAE SR . TN T PR 4 T R R A UTNE, A Fe¥IAST BER KT 2:1, %
£ 100°C UL L, RS pH FIARA T 22 HAERRME E b MR 0E R o SR1T, AT 547 A ARAF S s (1 [FD R, ]
T PR 2 2 A b A 18— 5 R A 4
3.2. WAL E

B Ak I R A v o B PP N AT IS M BRARA , BRAG AT TR T A R T T B S™ 5 9 v (1 e
AR E . MERIIDUSE, TR L & B B B TS SR N O 1 & R B AL i, R AL e 2%
75 FCK R RN B 4 B B T 2R [32] [33] [34], T AERAN(B). (B)FTaN.

As* +S7 5 As,S, (5)
Me* +S%° — MeS | (6)

Hu [35]%:0F 58 7 FImALIERLBR IS BRIt hf. SRAT Na,S ¥ ERR LA B & K& =i iy5 iR, 1
S*/As IEE/REL A 3:1. RBIIS(E] 1 h R, 2Bk T 99.65%f) As. Ostermeyer [36]% \5%Z 1 fift ) T 75 Xof
I e 20 SR ) s i, 5 AR WA AL DT Ve v As(TI) B 45 5 26 ks AE AL B2 27 As(TD 1 g/L )M, As(TI)
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MR EEF% 22 0.75 £ 0.75 mg/L, ALEEE As(V) 1 g/l MIEWH, As(V)RIKREREZ 75 £ 7.5 mg/L. Guo [37]
5N NSRRI ITE RV K s 3 50 o0 A, WEE T — ol B IR N2 )8 3l 2 L A8 AT B A gt Bl
2R N2 T R R AL 5 I VR TR A DA S BRI N IR R e A SR 3G e ) £ B, (iR
JRE 25 b B 5 At 6080 mo/L BRI KK, £ S:As [FBE/REE Y 1.65 I, [ 1 h JE Rt 25 B 28 sl BE T4 BRI
100%.

EITE R BCE R WK RRLF, T HL AT LS5 R i 2 R E S R R A RS AR TE , SRR R TR
W@ e, AHIZIEE 57 A4 HoS S #AU, f N A AE By, Ab PR RAC = [38] [39] [40]. [EIIT,
FITTE L) As-S ETEMS 6 F N AR W55, TUIHAEBME S N R ARV AR, 20 IR il — k5 G [41]
[42], DR F5 B FLhAT [l WA B ] A Ak 2

Hu [43155:4% FH H 254 As-S VEHEAT B AR . = S0 Al DA R BRAGRGIEAT (B, e IR BURK 1)
PEA, HRFIT As-S . Ke [441%546 T As-S #ETES Cu™ IR, I, IS, As-S #4i)
TR N5 9 P T PO AR R 5 ] FH 11 L A, 003 0 R 4T [45] 2541 FH i A VL BB 2 S5 BT A3 1) As-S 3 iE 4T As,04
MR, [RIcEeah 95% LA 1. 38 TLAR[46] 550 Jt 2 7] Ab BRY5 BR i = AR 1) As-S WEREAT 1 IS AL B, A AR
B R B SCR  B HRL BY. BE BRSEA N EE.

FEXT As-S T RN B EAREUE T — s sk, (H i TR I e 2548, XS H R R IR T 5
MIBREI[47]. Rk, Xt As-S kA7 Fa e (LA AL AL 5] S T ARSI S0 O . SERRIERH, A K.
KU R ot 2 e R AT R M A b B PTG R B AR R At B 4 S P HH VR JEE 48] [49] [50]. Lu
[51]554% FH CaO Xf As-S W FEAT [l AL AL TR, ik HEobeoks il €0, 5 AT B A AR R IR IR BT o AR XA [52] S H
17 BRI PR S B e A e o} B e S R A7 [ AL AR B, AR AR B 2 S5 VR 2R AT 1%, TR B B bRt

1E As-S IR E T T, Yao [T RFIKIMELEE As-S i, HEE T As-S ML, MR H R
FWRE, BE T As-S BRI, B AS®-S TEIRFAME R AER As®-S UL B KR Xu [53]%5 4
FHK KT As-S W dEAT R E ALK B, 2 b T JE 1K As-S W rh RIS HOR BEAC T 5 mo/L,  HPMids. 1k
P B RAE TR R, HHF As-S W IS R A T U8 . As-S L5 I 2R As-S
FOE R — AN EER 2R [54], Liu [415 MR FLR T, 24 As-S  F DL As, Sy TR UdL i, ml 8 Nk & (1)
S 5 As-S A EAE R4 S 2 FEARTE 75 (AsSa)n 4514, NS E PR SIS ARV AR YR B2 4 A 0.8 mgl/L.

B EAE, BAERAEREEROR, HYERA RS, AR EEHR R . 0 T i b B
AWIR: — BT RS RS, HMER S, B EHSSISS AR, AT SR
WTRISCRI s 55— D7 T n] ad e A VS e A 55 T B m oA e v, BRI R IR e B, A L R SE 4 (R £RAE

4. BB

AR ARAL IS ABLIE ™ E R, B2 XEHE NN SR @A, g tnikh i Ets
FEEEEY . M. B BRAERERIECE . ASCHe T HETE QIR RS IRE H R %, RN a g T
R B IR DR A e BRI 753 o B B B R R, X TSR I A B EOR /it — D 3Tt
FEAEBRGRR PR FR, Z5E BUGSER L  P A R oR, WA SEERN 4, =TS E
ERRENE, BT MBEN R EE, AR HER A A SR NG E . BRE T E A T
[EZ A, O T SEBUA (B BRI W] RS A g DL B (R BoA E 8 3

B oW

B A “TINRD FERRAA LI ERESG R, SRIRTERINE B2 S R
TR AR MOoRTE, WH%S: 2019YFC1904204 25105 H (13 FF .

s
S
H
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