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FeH PR 6 8 AR B T 1 5 i R /K A 22 b T N
W MR Sk, e U
(1. R RZFRE SR, KD 410083;
2 BT B AR S TR B i B 413000)
WE., A CREN SR EEE, B2 6] Ca-As(V)-H,0. Cu-As(V)-H,0. Zn-As(V)-H,O0.
Fe-As(V)-H,0 % IgC-pH &, LN RHE S, KAR—&EHME G HAH & As(V)EK,
W% @ o U RCR M5 . 45 LW SRS k. fAerEh b e 3.17g/L &
As(VEK, &&BIRTTMEE pH H5HB g REAY G . RAEE BT &5 b
3.17g/L & As(V)EIK, I&EUT pH=9, TEMAME T, WIAIRIKEA 1~10g/L & As(V)E
K, JEVRH As BRBEIKIEAE (V9K ER G HERAE) (GB8978-1996) JElHN . i i< )R
RIS As(V)IR/K, £ pH=9 I, 45 3550 i e 8 52 dpe Ko AT 78 AL 2 A 3
SERRE R K BEE T HIS A, SROE T SRk, RAEAIREE L.
KB DREREL: VARERL VAR pHE
HE SRS X756; X703 SRR B

KRR LN As(V)RT As(IDPI R AFLE, A tif S A & iR K K 32 247
b, FLEROK pH —/NT 22 HRG, ACER T S R K T i B RS BT
Bk WA VAL, s iiEdoR MAVE R &, BRI OIE) MR IR 5 2 Fi
BT B CIE) RS BR U T 2 B K e B4, (R, F AR [RGB VA AR RS pHL 1728
e, BT T RS RRERRDTTENL I . (b T B RTBCH R85 Eh A Bk S A R R K, AT
S 3 A R 6 (T T AR PP AR RAT . ERERERDY, SbR b oo, Zn® SR btk
5 As(V)RBAE R R R TIE, H Ca®' Fe’'. Cu's Zn® BRAUMEL A thAE A R
TR



ASCEI IS T H L] Ca-As(V)-H,0. Cu-As(V)-H,0- Zn-As(V)-H,0. Fe-As(V)-H,0
A 1gC-pH W, {EFLHHTATRIEHE n(Ca)/n(As). n(Cu)/n(As). n(Fe)/n(As). n(Zn)/n(As)
VUSRS, FIFGAES . SIeE . BRIREAN FOKBRRRH 2 & BhUTHE KT As(V), 4iR%E
W1, 4 pH=9, ¥t As(V)IKEEA 3.17g/L i, RAEAHAILS, FAKHRKEEN 0.33mg/L,

EEWH: WrEEATIRITRITE (2017SK2254)
BB A, #z, M4, Bif: 0731-88836285; E-mail: zyj@csu.edu.cn

iR eEa HERE, B ATS & i Tie B AIRIR . 285 A [l =500 0, [l
b5 BB AT R A T, A SOR AU bond S B S R R K AR A R SR, A
AR & SEUTE I RE A Rs b & Bl e B [ R R FE R, AR OR BRAR & o R K AL B BRAS

1 5256

1.1 SEEPRR
111 KPR ER VA M 5 pH UK R

(1) RATEALES . SAEE . BRI B AN TLKBRER SR (209 0 ) AL 3.17g/L & As(V)
T ORF T Ry T 280K, IFRAIBRIRIA Y pH=1.0 FCHITIAD , F2M e
250r/min, KA 34%E EAENERIATT pH, 7E pH=2. 3. 4. 5. 6. 7. 8. 9. 10 &M'F,
SSAERESE, BRI IE, DERORAF AR, A HTUCE R R EE S pH A RIK R

(2) RHFALES . SALEE . TRREA TR (3 hthdl) RE)E, P 3.17g/L
B AV, FEmRFEEE 250r/min, KA 34%E B AL BVA TR 1Y pH, 7E pH=4. 5. 6.
7+ 8. 9. 10 (AT, SBHEHEE, BRI UE, JERORAAARI, i s R S pH &
MK FR. fEIEH pH AT, % FASLIPE, RHEA A 500mg/L. 1g/L & 10g/L &
As(VYEW BiRE e, BOREIE e, DB ORAF A o
1.1.2 ) H A TR 2 1 FE

(1) RHBRRRYA TUKBRIRE (A2 IREE AR 3.17g/L & As(VEWR, FEKH
20% S EAESIE AT pH (SRPR L) W R A EMTS pHD , fEIEH pHAE T, SBHEFESE,
BOREid e, DR ORAFE AT o

(2) RHERRYA TKBRERE (A58 REJFALHE 3.17g/L & As(V)EWR, FKH
34% A AN NE RGN pH, E&E pHIE T, RN#HEFEE, BORERLIE, IERRAERI .

(3) RMISAEE . BRIR B AN TUKTRER R (X9 Birat) IR & R A BE 3.17g/L & As(V)IE T
FHKH 34%EEAANVEBER T pH, fE&EH pHAE T, RS, B DE, IEMIRAE T
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1.2 hr S

FH X LATHML (XRD, Rigaku D/max—TTR D)7 RE M (KOG A Cu K48, 4
JE9 40KV, A 250mA, A =0.154056X10""m, 26 A 10.0°~80.0°); K HIEHEA 255
FARYETEAX (ICP-OES, IRISIntrepid II, Thermo Eleetron Corporation)/ HT¥ ¥ H It &
& ; fE 414 BB (SEM, FEIQuanta 200) N W %% % f R 1H T i s K H 40 41 ok 3 4%
(FT-IR ,WQF-510A )X} T i ¥ 35 AT (8 HLIH- AR 6 2T 4R 61 437

2 R ER IR AR IR 1 2 0 W Bk S5

FER I IR H3AsOsw HyAsOy « HAsO A AsO S TURIEZS, i & syt
Farh, RS . SRR ERIT I LS R IR B TTE, Ca¥t. Fe. CuPt. Zn?EEE TIEK
VR AR TE T 25 I 3005 As(V) T BRI 45 Rl i I b YT Vi 19 5 87 28, S Ak, 2S48 o B0 22 1 B

[9-16]

o

&1 BIRP VT A R A 0 RS B

Table 1 Possible reactions and equilibrium constants in solution

No. Reaction formula K(298.15K)
@8] H;As0,5 H,AsO4+ H' 10%%
@) H,AsO, s HAsO, 2+ H' 10768
3 HAsO/” s AsO, >+ H' 101
4 CuOH' s Cu*" + OH 1070
(5 Cu(OH)yq S Cu®* + 20H 107137
6) Cu(OH); s Cu*' + 30H 10770
@) Cu(OH),” 5 Cu®' + 40H 10782
(8) Cus(AsOy), S 3Cu>+2As0,> 107
(9 CuHAs0,5 Cu®*+HAsO,> 1077
(10 CusHy(AsO,)s S SCu>+2HASO2+2A50,™ 10746
an CaOH' s Ca*' + OH 10717
a2 Ca(OH)yq S Ca’ + 20H 10833
(13> Ca(OH); = Ca*" + 30H" 102
(4 Ca(OH),* 5Ca*" + 40H 1071862
(15) Cas(AsOy), 5 3Ca> +2As0,> 1071
(16 CaHAsO,-H,0 5 Ca®"+HAsO,*+H,0 107
an Cas(AsO4);0H 5 5Ca**+3As0, +OH" 10717
(18 Fe’* +H,0 = Fe(OH)* + H' 10721
(19 Fe*" +2H,0 = Fe(OH), + 2H" 10767
(20) Fe'" +3H,0 S Fe(OH)3(,q + 3H" 10°%
QD Fe*" +4H,0 = Fe(OH), + 4H" 102




10-2],66

22 FeAsO, = Fe** +As0,*

(23 FeAsO, 2H,0 = Fe** +As0, +2H,0 102544
(24) ZnOH' s Zn*" + OH" 1089
(25 Zn(OH)yuq S Zn* + 20H° 10710
(26) Zn(OH); s Zn*' + 30H 07284
Q@n Zn(OH),* 5 Zn*' + 40H 107412
(28) Zn3(AsOy,), S 3Zn*" +2As0,™ 102014
(29) ZnHAsO, S Zn® +HAsO,> 104
(30) ZnsHy(AsOy), S 5Zn* +2HAsO,”+2As0,” 107433

B A4 2 P A R SR T TLANEEN, LA Cus(AsOy), NP, Cu-As(V)-H,0 RATRERAE (1)
~ (8) Wi, AR O F TR R, S I AR R B A [As]rs AR [Culr 433
e 3 A (32)
[Culr=[Cu* [+[CuOH " T+[Cu(OH)yaq) |+ [Cu(OH); H[Cu(OH),” ] 31D
[As]r= [H3AsO4]+[H,AsO, H[HAsO,* J+[AsO4 7] (32)
H PR R (8) 15
[ Cu® P’[AsO4 =107 (33)
RAR R FUUAH Cus(AsOy)ys WA 2[Culr=3[As]r, LA[Culr FRIEHF[Cu™ ] [As(V)]r
TR [AsO FF A (33), AT P [As]r 5 pH R 95 220, L2 ] Cus(AsOy),
-H,0 R 1g[As]r-pH B 1(a)fis.
% LRI, ARER 1 RO EEE T, RSB Ig[As]y R AN [RIRHR 56 1 155 A
FE 5 pH {E I K R M2t 1 fios .



0 0
(b) Ca(AsO,),
(a) CuHASO, /
2 -2 /‘
CaHAsO,H,0
= 4 CuH,(AsO,), | & 41 Ca(As0,),0H
Z = ‘ ‘
= Cu(AsO,), =
-6 6
-8 8
10 T T T T T T -10 T T T T T T
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
0 oH 6 pH
(c)
4d
24
FeAsO, 2
Zn(AsO,),
-4 °
= <, -2 ZnHAsO, 20 {40,
= ) n S
o FeAsO,H,0 2 e
44
64
-8
-84
-10 T T T T T T -10 T T T T T T
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

pH H
B 1 Cu-As(V)-H,0(a). Ca-As(V)-H,O(b). Zn-As(V)-H,O(c)~ Fe-AS(V)-HZO(d)E% lg[As]r-pH K
Fig. 1 1g[As]r-pH diagrams of Cu-As(V)-H,O(a). Ca-As(V)-H,O(b). Zn-As(V)-H,0(c). Fe-As(V)-H,O(d)
system(298.15K)

HE 1@ LA, 78 1.2<pH<10.5 JulE N, BT IH Cus(AsOs),~ CuHAsO4.
CusHy(AsO4)s ULENTHY, 24 pH=T A, VR = PR 4 2h AV i P Ak B dge /), i
BB R HE 1) LA, 7F 4.5<pH<10.5 BN, EEBTIE Cay(AsOy),-
CaHAsO4H,O . Cas(AsO4);OH VLVEAMT H, 4 pH=9.5 A, T Cas(AsOs); -
Cas(AsOy4);OH W FEIS B f N, YURRIA R K B 1(c)r T LA H, 7E 0<pH<10 Ju [ P,
TERTE A FeAsOysn FeAsO4 2H,0 UIUENTHY, 25 pH=3.9 A, VAW b I A AR ik £
i PETE BN, DU IE BB K

HE W(FTLVE W, 7£ 2<pH<5 G N, EEBTIIAH Zny(AsOs),+ ZnHAsO,4.
ZnsHy(AsOu)y PUBENTHY, 24 pH=3.6 KA, ZRBPERE: ShVE MRS L B/, DU IL F) i
Ko

HHER R /M 45 SR AT, 4R £E LA Cus(AsOL), FE2RUTTE . BRES £5 LA Cas(AsO4);0H
TERGTIE FHEREL R DL FeAsO4 2H 0 TEAUTVE . APRREE 5 LA ZnsHo(AsOu)s T XITIERT, ¥
W [As]r PTIAE /e X i HhZeE 0, 7115 2] Cuz(AsO,4),-Cas(AsO4);OH-FeAsO4 2H,0
-ZnsHy(AsO4),-H,0 % 1g[As]-pH B 2 iR .
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N 7 K4
RN , \\ 7
/ N /
A~ ~ K4
-2 N N /
Zn.H,(AsO,), S
4 Ca3(AsO )
-
2]
<
o
> 4]
FeAsO,H,0
8
-10 T T T T T T
0 2 4 6 8 10 12 14

pH
A 2 Cus(AsO,),-Cas(AsO,);0H-FeAsO, 2H,0 -ZnsH,(AsO,),-H,0 3 lg[As]-pH K
Fig. 2 1g[As]r-pH diagrams of Cu;(AsQO,),-Cas(AsO4);0H-FeAsO4-2H,0 -ZnsH,(AsO4)4-H,0 system (298.15K)

HE 2 1%, 4.4<pH<4.7 I, NSRRI AILX . Y pH>S I, P RERARE
ZnsHy(AsO4)s TTTE s TAE 5<pH<11 YU N , BJFF1E Cus(AsOs),- Cas(AsO4);0H A FeAsO4 2H,0
DUUE, HPBEA pH 3En, BPERESEE. AR EL ShANBNRRAR Hh AR XWX, WP [As]r

AW/, 2 pH>11 I, Cus(AsO4) % FeAsO4 2H,0 FEAVAME, P [As]r 0.

3GEREITR

MR Lo i R 6V A R0, E 43 T BT A e R ORI ) R i LE 1R 4% AR R (Ca/As=5:3
Cu/As=3:2. Zn/As=5:4. Fe/As=1:1), KM B —&BHEME G IRLIEE As(V)EK, @i sk
IR BT EE R, DT L2 AT SE R HR ik s
3.1 B—&REN SRK AL

SRHES . Bk . BEEhAr Bl 3.17g/L & As(V)IEWR, 7E 2<pHS10 HUFEAMHT, W&+

FEICRIR AR EEBE pH AR b a3 s,



12004 @ —=—As 3000-\1) .

pH pH
B 3 T E TR ILRE pH AL
Fig.3 The trend of residual element concentration with pH:a)treat by Iron salt; b)treat by Copper salt; c)treat by
Zinc salt; d)treat by Calcium salt

HI&l 3 Al n, BfAE pH RUMER, SRAIER. #5. 8% SCH #h B oAb 30 2 e R KIS, /K 32
FICRIKEZ I pH K RTIECN, ZE pH BB YTIE B pH B, A BRI £6 3800
TER R EEIE B de /N, AR IR B SR T B BB pHIBEIN, VAT As IREARIEAK,
ot T AR SR R A @ REVE, R M AN S R, B S Bk L B
AN B R, R — & R AU, YUmEB R As IREEHEAR A F G
THEAE, 2 W TR AR vh A R S A S IR A STk 25 R AR B TV %
BB TS As [FEE/R A pH A, SR DTSt A — g gt 1o21,

gh LR g ST A, ST i N & B pH AH 5 B TH R BCA S B 2, HBE
% pH Jhir, I As WREIFRA KIE LTt KR SERR S B1E DL LE B 70 G
%, HAERI A SRt If R REIE 2 A0 2 S BRI BS54 TG As(V)IRJE 52 M 2% 8 ik
Fo KRG H pH % MF P EUUREM T /5 24T SEM & XRD A2ill, 45 SEM &K 4 fir

7N, XRD iEaniEl 5 froso



Zakv X1, 86 ; Brn
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B 4 AFEEEE B S As(V)EKFSUTED ] SEM
Fig.4 SEM images of precipitates obtained by treating As(V)-containing wastewater with different metal salts: a)

treat by Iron salt; b) treat by Copper salt; c) treat by Zinc salt; d) treat by Calcium salt

HIE 4 FTUAE Y, SRAIBR. #5. B 4 EE S BE 5 il R K B A5 D0E W o AN U ) 22 T
i, RS, TR R, Rk, A B S T IR IR B8O ™ H, £ ZRTIR,
XS T U A R B P RE R SRR I, TR A « % s A B T 9 O I BN 5k
E5A VF 22 /INBURLRS B A2 0RE L

[ 38-0441>Cornubite-Cu,(AsO,) (OH), |

’u‘\j | H\‘ HH ’{’\‘\H‘\MH\M |l ‘MIHM ’H vl

T 1
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
20(°) 20(°)

¢ d

41-1359>Ashoverite-Zn(OH),

[ 33-0265>Johnbaumite-Ca(AsO,) (OH) |

pprar bl o ‘Mmu‘ [T ‘ 1 ‘ \‘ I H‘\ H‘ ‘ ‘HMH\ M‘H\ L Ll g
T ¥ T t T T T T T T T T
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80

26(°) 20(°)

B 5 ANIF G E BRI AL R As(V) K AT A E i) XRD

Fig.5 XRD pattern of precipitates obtained from treating As(V)-containing wastewater with different metal salts: a)




treat by Iron salt; b) treat by Copper salt; c) treat by Zinc salt; d) treat by Calcium salt

H B S T LUE Y, SR Ak o Ak 18 35 it 7K i A5 0 R A S 0 = B2 O s AL e
AE R H A I L A0 P s RFF A B B Ak 55 kb R /K TS T 0 R T S O s U,
THYTIE A BE A Cus(AsOs)2(OH)ys K FHES 3h J b 3h B AN BRI, TS ITTE P AT S e e
SREH IR, (HARERINHE Zn(OH), f1 Cas(AsO4);(OH). FH XRD B %0, #kih. Hihaba
PR AT UTE M As e 2 s 536 . 4 h AT K BT A5 TIE M 45 S e o Xk BT As Dl v it

ITLLAMEIE M, AR 6 .

anra

N\

T T T T T T T
4500 4000 3500 3000 2500 2000 1500 1000 500

Wavenumber(cm™)

B 6 AFE LRSS As(V)EKFT R ITE RIS 6 E
Fig.6 FT-IR spectra of the precipitate obtained by treating As(V)-containing wastewater with different metal salts:
a) treat by Iron salt; b) treat by Copper salt; c) treat by Zinc salt; d) treat by Calcium salt

MIEL 6 AT FEF], 3069cm™ kb (KU g 7K 731 R AN AL T RS R g iR B e
7E 1529em’ 40 H LI R K 53 F R SR AR PR LR S di R EhIE ™, 76 1131em 4L
[0y &2 JR K A B Ak M-OH B iR, 76 831em™ A FOMR IR Ay As-O S ZE %
B2, 467em™ LRI N O-As-O 25 ARSI IKIERY . HLrs it T, R
F 4 )8 3h ML BE & As(V) IR /KBTS TR h 385 & @ S A AR Eh e, #—5
Ui <2 J ER VTR A D TTE SR AR LRI 46 2R
3.2 BEHXEREKKIALE
3.2.1 3&E pH HMHE

K s M. SR E AT 3.17g/L & As(V)IATR, 1E 4<pH<10 BUFEAHT. 7

h 1 E TR B pH ARt IE 7 P



B 7 PR TR IR LR pH AR LS A
Fig.7 Variation trend of residual concentration of main elements in filtrate with pH
HIl&l 7 W, 1 4<pH<10 JE[H A, BEH pH KK, ERTD & ICR IR T i, X2

HIFH Zo®' Cu®'s Ca®'s Fe''5 As(V)IREA: UG Shyiie, B pH X, 7k
BT IRE A R, FER — s PR T, RN b e B T TR SR T
VWD As IKFZBE pH BRI, 24 pH=9 I, VAW As FREHREE DY 0.39mg/L, IKEZTE

GKEREHBARE) (GB8978-1996)Tu N, FERRIESMT T, E& EhARCR 2 LT,
TBEER R AT 99%. W B & FALPLE TR K TS UTIEEEAT SEM e XRD il JTEE

SEM %l 8 Az, UIVEER) XRD i 1E 9 AR .

PN ST

33-0598>Gaitite-Ca, Zn(As0,),2H,0

[ H‘ \\‘ o lali L ‘H\ i
‘ 26-1002>Arseniosiderite-Ca,Fe,(AsO,) (OH) -3H,0

‘ o g |

[ 17:0739>Calcium Arsenate Hydrate-Ca,(A0,),2H,0

{" i l‘ -[.“- HI\‘ . HI\‘ ' —
10 20 30 40 50 60 70 80
20(°)

B 8 HAHAE S As(V)E/KFTFUTIEY ) SEM B B 9 E&A3 & As(V)E/KFBUTEYH XRD

Fig.8 SEM images of precipitates obtained by Treating Fig.9 XRD pattern of precipitates obtained from

As(V)-containing wastewater with compound salt As(V)-containing wastewater with compound salt

HIEl 8 FT LAt < Jm h 5 A0 B Jn PR A UTvE 5 S AL BRI A5 U WA EERLAR BE K
RRURE 22 DA BRIR B2 T BN AINRIURL K 22 08 2 IR FT R B AE RAORL |, 254 XRD
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KW LUE H, E 4 A SRl R K BT UTE P (AT S W I s s ok, 45 St FE LT, UL e
AT CayZn(AsO4):2H,0. CasFes(AsO4)4(OH)s3H,0. Cas(AsOy), 2H,0, Hitrlsn, E&
ERUTIR AL A TE 5 P LRI R A 45 5
3.2.2 IR As(V)IREEN B 5 ERTTRIRCR BRI

FEIRAR 53T P AR B AU o B LU AN AR IR 6 AF T (Ca/As=5:3. Cu/As=3:2. Zn/As=5:4.
Fe/As=1:1), ACFAFEWILE As(VYIRFELIK, 1€ pH=9 N idJE, B HT, MEhEE TR
FREDREEUINZR 2 Bz .

R 2 SR A TR IR

Table 2 Residual concentration of each component in the solution after arsenic removaln (mg/L)

Initial arsenic Residual component concentration(mg/L) Arsenic
concentration removal
(g/L) Ca Cu Fe /n As rate(%)
0.52 242.50 0.03 0.01 0.10 5.42 98.957
0.99 606.80 0.08 0.02 0.60 0.06 99.994
3.17 434.84 0.05 0.08 0.08 0.33 99.989
10.0 411.10 1.88 0.01 1.15 0.31 99.997

2 I LA H, 4956 V& 05 pH=9 B, AbFERIRIE S As(V)EK, WHEE As
WEE ] LA E] 0.5mg/L PAF, 4bFE 500mg/L & As(V)R /K, 0 As 5% B ik N 5.42mg/L,
TAREAT ZRUUAALEE, SR R A A EE IR FE B As(V)IRK,  RISEAL BT fS B 7K s HE T -
3.3 AF&JR A Ui RN

I FTISELS A, fE pH=9 I, AFEAFEWILE As(V)IKEEIRK, ACBRBCRELF, T
FEME pH (T, I8 SRR R G AR R, 4 3.17gL & As(V)EK, HZEIMA
G2 ER AR KT IR AR (R S, SRR S TR B IR EE AR 3 TR

K 3 BSOS B IR

Table 3 Residual concentration of each component in the solution after arsenic removal (mg/L)

Residual component concentration(mg/L) Arsenic
type of metal salts removal
Ca Cu Fe Zn As rate (%)

Fe+Ca+Cu+Zn 434 0.14 0.027 0.15 0.38 99.99
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Fe+Ca+Cu 813 0.79 0.71 - 2.07 99.93

Fe+Cat+Zn 1319 --- 9.99 1.28 2.38 99.92

Fet+Cu - 0.52 2.19 - 192.96 93.91

HI3% 3 T LA Y Bk Eh AN 2R 5 4 J5 A B 3.1 7g/L & As K, SR FH A A5 1715 pH=9,
b fE b As FREREE DY 2.07Tmg/Ls K BkER . B AR ER G R A0, A SR As Bk
BHREE N 2.38mg/L: Wk AN 2R 26 5 Ab 38 3.17g/L SRk, WA 5 v As Bk B K FE
N 192.96mg/L, HILATEIES. . Bk KB IAH —E RBAHRICR (B ER S i fif £ 5 ) B
K, SiEE 1 AH, (E pH=9 I, FERES Ehyi il LS ATE B iRy, (H AR £ 28 TTE O 4
THUGTAR, T HLIEHH Ca® 6 As(V)I2 B WS AR B R A A Py i i A A [ el
O Wby Tl AT AR A, 3 SR A5 Sh e o SR DUl & 5 AN FR S TR K, B A
Jim e K As BRBEHIKBEFR 2 0.5mg/L LR, X W T&mBmErm, =& 7ismt
As 5EEBEE RNV, NI BU ST As FREIRE AR XTSI #i1T XRD fa

o, S XRD g4 10 Fros.

bl .

40-0498>Zincroselite-Cay Zn(As0, )y 2H,0 ‘

\
| ‘\ 1l HM ‘M M\‘H wl |

‘ 51-1590>Pushchamvskite»Cu(AsO‘OH)-H:O ‘ ‘ 17-0441>Calcium Arsenate Hydrate-Ca3(AsO,),4H,0 ‘
Ll \HHH“H‘ W
‘ [ 41-0224>Bassanite, syn-CaSO,0.5H,0 |
] Hm\k\ HM\M\‘%Mm‘ﬂ”ww ITRIN} \J L] hx . ’ Tum‘ AR i m\'TmlvH TR IR T
10 20 30 40 50 60 70 8 10 20 30 40 50 60 70 80
20(%) 20()
C
[ 17:0739>Calcium Arsenate Hydrate-Ca (As0,),2H,0 ]
\‘ I | RN m‘
[ 41-0224>Bassanite, syn-CaS0,05H0 |
‘ HH\‘H Ll HH'H\HHHH\HHIH\ ]
T T T T T T
10 20 30 40 50 60 70 80
26(°)

B 10 AE 4 h Fh AL & As(V) R K AT TTE ) XRD K

Fig.10 XRD pattern of precipitates obtained from treating As(V)-containing wastewater with different metal salt
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types: a)lron and copper salt compound treatment; b)Iron, calcium, zinc salt compound treatment; c)Iron, copper

and calcium salt compound treatment

HiE 10 ATRAE L k. 43R5 G A 35 i K BT A3 TOTE M IO AT S Wy T s B e, e 3
HA, 5836, 5 pmlab 3T B UTE W AT i 284, g5 i tE s, AR IR I
Cu(AsO;OH) H,0: %k 5. B G AL 5 S I I ROAT ST I AR i %, (HIESRIE SR, A
P H CaS04-0.5H,0. Casz(AsOy), 4H,0. CarZn(AsOy4),-2H,0: k. fil. 58 &4 )5
FITAS TP BORT S W e i Y] S 19 i H 2R W90/, BB Caz(AsOy4),2H,0. CaS04-0.5H,0,
HIE R, INNAS 3R B T et iR 2R DT M 45 bk o T DT AT 2L A 0 #T
HER W 11 for.

3432

3548

2355 1619
125 Ngyg 1131 843

T T T T T T T T T T T T T T T T
4500 4000 3500 3000 2500 2000 1500 1000 500 4500 4000 3500 3000 2500 2000 1500 1000 500

el
Wavenumber(cm™) Wavenumber(cm™)

3558
305 3326 50

1615

1159 669 603

T T T T T T T T
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Fig.11 FT-IR spectra of precipitates obtained from treating As(V)-containing wastewater with different metal salt
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AT IR B YS

4 2w

(D) MBS 2] Ca-As(V)-H,0+ Cu-As(V)-H,0. Zn-As(V)-H,0 ] 1gC-pH &,
SRR, pH=7.0 VARG B pH ;s pH=9.5 N5 ERYUMIE H pH 1H: pH=3.9 JEkih
DURHIE B pH 1E; pH=3.6 AL ERYIMIE B pH H.

(2) FEFR 7 M Fr A3 B EED TR 52 (9 B B 2514 (n(Ca)/n(As)=5:3+ n(Cu)/n(As)=3:2.
n(Zn)/n(As) n(Fe)/n(As)=1:1), KHHE—EBIRII 3.17g/L & As(V)EK, Z5RFKW:
ERBRAPIE B pH=6. 5 EhFRIIE B pH=10. ZkERFRINIE & pH=4. FEELFRINE H pH=5, SKi6
SR GER TV S BT .

(3) HPrRTTEYEE XRD. SEM FIZLANGIE M nl 51, R &8 it iiie 5
W BRI IR R A SR, SRR A Sh O Ve s . 2RI, R4S #h AL Ak I 12
BEN IR /T e R

(4) FEMFRELEARZREME T, RS, M. 2. SEAHMAHE 1~10gL & As(V)
PR, 1 pH=9 I, VURRRCRE A, BRSPS 28T 0.5mg/L, 7E0k pH (HF, @il
O 4 ERFP R AL B B As(V)IEIK, RIS Eo LA 20 1) 52 fe oK, AR b V2 i B0 £ FiE
VLI T4 SRR A AR 5 o
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Application of dissolution theory of arsenate in treatment of

arsenic-containing wastewater
XU Lei, ZHENG Ya-jie, PENG Ying-lin, LONG Hua, HE Han-Bing

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;

2. School of Chemistry and Environmental Engineering, Hu nan City University, Yi yang 413000,
China)

Abstract:According to the thermodynamic data, IgC-pH diagrams of Ca-As(V)-H,O. Cu-As(V)
-H,O. Zn-As(V)-H,O. Fe-As(V)-H,0 system were established. Using these as theoretical guide,
the single metal salt and compound salt were used to treat As (V)-containing wastewater. The
results show that the optimum pH value for arsenic precipitation of each metal salt were basically
consistent with the theoretical analysis results when the salts of calcium, iron, copper and zinc
were separately used to treat 3.17g / L of As(V)-containing wastewater. Using compound salts to
treat arsenic-containing wastewater, the suitable pH=9 for arsenic precipitation, under this
conditions, when treating As(V)-containing wastewater with an initial concentration of 1~10g/L,
As residual concentration in filtrate is within the scope of "Integrated Wastewate Discharge
Standard" (GB8978-1996). Changing the types of metal salts to treat As(V)-containing
wastewater, calcium salt has the greatest influence on arsenic removal rate at pH =9. The research
in this paper has laid a theoretical foundation and provided experimental basis for the chemical
treatment of actual arsenic-containing wastewater, which is of great guiding significance.
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