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Abstract

In this paper, the safety treatment technology of high-concentration arsenic-containing wastewater
produced in the production process of a semiconductor enterprise was studied, and the wastewa-
ter was oxidized and pretreated by the oxidation method. After treatment, the arsenic removal was
removed by adding precipitating agents (calcium salt and iron salt) by chemical precipitation me-
thod, and the effects of the dosage of oxidizer, dosage of iron salt, reaction time, reaction tempera-
ture and stirring rate on the removal efficiency of arsenic were systematically studied. The results
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show that when the ratio of n(H20:)/n(As) was 1.2/1.0, the pH of the reaction solution was 9.0, the
ratio of n(Fe)/n(As) was 1.3/1.0, the reaction temperature was 60°C, and the reaction time was 2 h,
the total arsenic concentration in wastewater can be reduced by 0.1 mg/L, and the removal rate of
total arsenic in wastewater reaches more than 99.9%. The treated wastewater meets the require-
ments of discharge index in GB 8978-1996 of the “Comprehensive Sewage Discharge Standard”.
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SR HH AT R AT, S SEEP LR, B, 0 Ty 7 A R
Bk T T AKHATERIFN, i T — KOG Y. S R A 7
VAR, BRI, T AP B — RO HS R, BIE T (B
EGUA, BMUEIR T -V R AE S, B RAE A d AR R LS BURE L 85 3
HORSELL L, TR A B . CERBLBR A AP Ao, T R UE k2t IR
KSR 27 A A IOK, PR b S A R BTL]. B —Fh ELAT SR P (0 B 4 0%,
PEARET RS Wk IR, BRS TABOK S, SERERIA R — KE0RMI2] [3] [4] (5] HAT, M
TR K A BRI U7 v R B DU (R A BRAR) VR B BHA[6] [7] [8] [9]-

BTV PRI MBI HI(N2S), BB F-5 BEk i SRR HR( AsOS )RR HRR( ASO3 )R
TE UG L (A, S) R BT AL TE B (A, So) T3, i SRR BN F (0. AR AE R M &5 BBE K s 8 T S 1 S
PEi, BEALR BRI BIZL, ROBDFEAE LR, I\ (BB 2t 5 B b IR R, AR 43 B
SRR B ST OB, ELHE VL P AR ORI R S, 53 AR AL B A R A,
T FMBFCA B RAT .

AR v BRI S A AR AR R IR R B pH (L, JFEHEK R AsOS I ASOY 545
WO T K T R | Ca, (ASO] ) | M5 | Ca, (ASOY ), Wb, khiiiievd e 38 Rl Bk ik,

T8 A5 P 1) I B R (Fe AsO ) FIBHITR 1k (Fe AsO,) X420 » 71 I ) FH 80 im gk 8 5 77 A= 1 /K & 8 A i) 2
BEVERE, DR B AL, TSR TIE . BRI ORISRy, B B I R 7[10]
[11] [12] [13]. EEt, SERAP0TIEERI R AITIEEAR L, BRERTTIEEMIBRA SRR & . T AsOS B+
R FTH 7 AR AsOY /b, itk AsOY % AsOY BEME T #K A B AL B [14]. b4h, BT As(lI)
MM = T As(V), BRIEE SR VTR I B SRR K A i As(H A As(V), ARG FEININES 85 2kih
TUERITCER o

ERT, =M mhaib )y As(V)FTH B EA TT 2: 3 BA S R EMIERIZ R A i . SR8 R
¥ 2 SRR PR 2SR AL As() e BTSSRI R AEE SR B, JEAE As(H) AR
PRI R 52 B BRI [14], 763 A5 B 80 2% A0 68 A 22 U580 As(I IR AN AT . 245 771 S A2 A H G 4
W53 e AR WK R #h DA SRR . iR St O TS R A ) DM S A L
SE[L5]4E H — PN - B R B B R BR A ) v, A5 K R SE A As(V), TS N R ZOIRIE
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[FECE , LAK B4k i5 K B97E I, 78 3 h S S [A] L 6 58 46 F 88 2 mmol/L I, il 25 R =ik 91.37%.
24 FEEE[16] 4 SR H NaClO. H,0, FlZs SR EAA FRES W0 I S iR K, ERER T LA & B[]
DL ik B [F) ke 2 R AR B AT 2, 45 3R BoR, H,0, BEH BT NaClo M. Bk, ACRH
H,0, AR AL SR 7K, SR 85k SRR DT BRif, FHRF T XEUK AR SR M. &
N7 5 P 5 St ik 2 B AR B 52
2. MR A%
2.1. FWEKKBHERR

TNV A A i R KK R AR AR 0 R 2 1 R

Table 1. Water quality indexes of arsenic-containing wastewater

< 1. STRKKRIERR

= 1% )% Imol/L COD¢/mg/L TDS/mg/L H R /mg/L S mg/L fii/mg/L
B K 0.1 <1000 66,900 60 320 150

2.2. SCHRJRE

EE Rt LT
AsO, + H,0,= AsO} 1)

3Ca® +2As0] =Ca,;(AsO,), 2)

Fe*" + AsO; =Fe(AsO,) ®)

30H™ +Fe* = Fe(OH), (4)

T As(V) R EE R MR P AR T As(LIN B B 28R LA AR FE TR /N, BT DATE BEAT 5 T R /K B AL RS
TN TSR R K IO — T BT S AL B . R SRR NN HL0, AT TE AL, SR )5 R4S
AR A AUTIER, SEW BTG, NITIER) 24 B R K ) H /Y .

23. TEHIB

I— 2 EREHIEA, MHEMAEER HO,, KRR As(NDENA As(V). 2R JFIRIRKFIIAIGE
EEEAE AT E pH EEM:, R EBIRERES IR, F2BRE KA WO, )5 Ia) [ R 7K HFOIn N iE
BB — 5 2GR m, QIBEYIE TSAME, SWiER R W, FEmMEgRR, L
B A KIS BN 05 mo/L B, B RKAER B EE A A fFEbrHER . B T ZRAE LK 1.

MK ik
J, J Bl 1L,
S bk AL I i’ﬁgg%g\ HE— 3 Bl
AR
K —] mx |

Figure 1. Flowchart of treatment process of arsenic-containing wastewater
B 1 SmEkAET ZRIZEE
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3. SEIGER 4
3.1. FESCIH{UE
S it T e P 2 B R R 72 2 R

Table 2. Main equipments and instruments of the experiment
2. TWMEFREMNUF

WA ANIR B ks EER
HF R FA2104A 6 R IE AR A IR ST A
BRI N A S P 2 DF-101S RSB AR AR A
pH it PHS-3C 7K RS R AR PR A 7
JE IR e EE T Zeenit-700 8 [ I S oy BT AR A7 8 )

3.2. EELIRF
SO AR A P B 8 B AREGRU R 2R 3 B

Table 3. Main experimental reagents of the experiment
3. LWREFEXWIRFT

JE A RL R 7 ¥ Hikg He V5
AR Ca(OH), 500 g [ 2442
MK H,0, 500 mL [ 2545 4]
ik Fey(SO.)s 500 ¢ R ST

33 WP

Y 200 mL &R /K BT 500 mL [EM A, TR RIS, B FEAS2 mAN— 2 &1 30%
Hy0,0 [ 20 J5, 18 SIER NN — & S AR 1 pH 20, #PERN, AN —E R IRk
SNL, BEE AT UE, VR IR

4. BR5TTR
4.1. Wa KA EXNHERERR M

HUE R 7K 200 mL B T RS 3, 2R 10 B T 10 L8 I ANAS FHAFRI H,0,, (4573 H,0,
M As ¥R R 2 4508 05, 0.8, 1.0. 1.2 F1 1.4. &% 2 h JG In NE AL pH £ 9.0, K5
R I — 5B B O BR IR Bk, 15 n(Fe)/n(As) = 1.3/1, HiH#E 100 r/min, 60°C & 2 h, 45T H,0,
FEXTBRA R RE N, SEEG S5 R 2 s

MBS 25 R LU (] 2), [RBETRBEE H0, RIS I, AE R REIC, 2 n(H0.)/n(As)
Eeoly 1.2/1.0 B, AR R E 0.1 mg/l. 4 HyO, FHERMKA, TEAERAR A4 58 & AR IR,
Ao A O AR R e, AR Bh VA i B 5 iy HAL = M AR, BT DA h i & 0 . Bl A XU
KRG, TWARER R4S 56 2 F A R AR, AR AR — 2D A OIS AR P A M R SR AR R
U, AEEK T R B PG BEE HO, HE 4RSI N, VA& BRI AR, bl
n(H,0,)/n(As) Lty 1.2/1.0 B, #HH As(l) &N As(V). FEELTME, EHE n(H,0,)/n(As) Lt
9 1.2/1.0 BHE A e 2% A
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Figure 2. Effect of different dosages of hydrogen peroxide on removal efficiency of arsenic
B 2. FEIME KA EXTFEBRIEERA 20T

4.2. pH {EXH R EBRBUR AR
HaASO, FEVE MR P AFAE =R FB B, AT pH R LRI, & W &0 0T 1) FEL S P 52 B S
H,AsO, — H,AsO* +H"*, pK, =2.4
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Figure 3. Effect of different pH on removal efficiency of arsenic
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PR S NS S aT R (B 3 FToR), M pH fE AN 6.0 $2 73 8.0 I, S B J e A 25 = A 4.2
mg/L PUE LA 0.1 mo/L. 439 pH A 9.0 #&F+ 2] 10.0 B, KB EH P& 2L L2k, (B2,
MW pH (B 10.0 2D HE T2 12.0 BF, NG SR SR BN 0.14 mg/L AR [ 25 4.5 mg/L.
LG LR RN, GIBRIE S B Tk IR TR . MRS T, BB T R E LSRRI B R
TEAE, TS BN A 1 FeAsO, TITEM B IA LS, 1T S BUR N 5 i h il & BT h . Seih s R
FH, 2 S BT pH LA 9.0 B, S5 Ji (1 368 7 e 7 B PG 22 0.1 mig/L, i A T H APFEESR 1) 0.2 mg/L
MIHERAE, HARXS T pH fE5 10.0 BF, Fragdlli =5 >, Bov&sr. Fith, RBIER T ERE pH Hif
E N 9.0.

4.3. TREREL A EXIFREHAOR I

5 Oy &K B R 200 mL 23 ) B T ASERRA NG SRR, 35 s S R
N(H.0.)/n(As)LL N 1.2/1.0, R 2 h J&, AR VAR NN IE & S A S VA 15 VA pH (5% 9.0. 7E4
FEIHE 9 100 r/min, 60°C T M. 2 h, SRJEIIABRER L, PRI [FIGR IR LR FH S X I SR i i sz i, sl 25
Rl 4 s

MSask T an(F 4), BEE n(Fe)/n(As)HE K, BR/K P& EARKIFEK: 24 n(Fe)/n(As) = 1.3/1 i,
BB R A 2 0.1 mo/L. BREREH ERURI, RO I E S Lk B R, B
BAK. PERRERYH &GN, MRS EME T E R, RN, A%, WMESER, BRRE
BRI E . 258518, Hi5E n(Fe)/n(As) = 1.3/1 I N AL B 411
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Figure 4. Effect of different dosages of ferric sulfate on removal efficiency of arsenic
B 4. FEITREL % 2 X R BREER A 220G
4.4, FEHER FE X BR AR
HU 5 & K B AR B 200 mL 43 BB T AR BEAR h, 438 n(H,00)/n(As) by 1.2/1.0, SR 2 h
J&, IINEEAES TR pH R 9.0, AJEIMAERERMERY:, 6] n(Fe)/n(As) = 1.3/1, 60°C T
2 h, BRFTHERE LS BRAR A FEN, SLa0 4 R 5 fios.
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Figure 5. Effect of different stirring speeds on removal efficiency of arsenic

B 5. AN EHRHE 3T 25 BRER A2 00

MR SEIR S5 R AT HI(15] 5), BEHEREE IR, L VT S R EDBAIG; BEFEE Y 100 r/min
I, SN JE PR B A 0.1 mg/L. SIRPHIEEDY 60 r/min i, SRR, BRREKKIY HOEE
Berg, SRR (AR BE AR, AR BB ER R IR S ML AN 7850, )RR Bk 2K AR A ol S SR P R A )
AL, R AR P R, BB R AR AR, IRB A R KT 1.0 mg/L. BEREHEE R OK,
TR Bk 5 B R AR 2 18145 2 S 78 70 e, S ST BEAN R, 2B RO RIR Bk b A AL BRI A TE 2, A AT

Wi, ZEAERE, HiEHPEEE Y 100 r/min B .
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Figure 6. Effect of different reaction time on removal efficiency of arsenic
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U5 iy & iR B AR 200 mL 53 3 BT ASFERREM TG R H0,, $28] n(H20,)/n(As) b
1.2/1.0. B2 h &, MNEEAES AT pH (E 9.0, SREIAGREREL, 6] n(Fe)n(As) = 1.3/1, #ithkHE
J¥ 100 r/min, 60°C FREAT M, FEfil N Ey 0.5 hy 1he 1.5hy 2 hy 2.5 h, HRICS N 1% BRI
SN . SIS AR INIE 6 PR

HIP 6 AT, BSOS (I AE A, S J PR K Fp o e R B 2 S NI (IR 8 2 h
J LI B K P B VR B MR 2 0.1 mg/L. HE—5, A SRS IR 4RSI, As TR TE W) A 1k,
FIRIBE SN (B 4R ERAE R, N IEATE G, N T IR ERTIVE RN S 4x, A AT i IR 5 B B RE
AR TR FI 52, 1 78 S 2R (AT B 2 h defie o

4.6. R BLRE AR A

B 5 4 & i P /K B 0 14 R 200 mL 23 53l B T AN E B0RAR R, INE R Ho0,,  #21i] n(H,02)In(As)
N 121100 B 2h 5, IANEEAESTATRK pH EZE 9.0, SRJEMAGREREL, #%#] n(Fe)/n(As) = 1.3/1,
PEFEESE 100 r/min, SRR 2 h, 356 M E A 20°C 40C. 60°C. 80°C. 100°C, #RF ) MHE
X BRAP RN . SRER S R 7 R
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Figure 7. Effect of different reaction temperatures on removal efficiency of arsenic

B 7. TERRGRE T KRR AR

M EIR S AR AT RN (5] 7), BEOMIIR T, PRAK A B P A, TR T 60°CRY, SN T
W AT R R A0 0.1mg/L. IR EEMRIN, BRERER S AsOS « BRIR TR S SIS, RSN TE 2 o
BEIR T, SOSEEEINER, AR T RM R AT HIRE T 60°CY, BREARE M2 BN, (i 1S
L BRPCR MBS 325000 . ZREHE, FiEIRE L 60C N iRtE.

4.7. EEMSCIRIEHE

RO R4, i n(H0)(AS) L 12010, R 2 h S, MINZURALES T pH {8 9.0, 4
JEIINBRER S, $H) n(Fe)in(As) = L3/L, BEHHHIE 100 tmin, RAIHFIA 2 h, 60°C FHEATRAL, K
RS 2 Ly AT EA IS, WELER, SIS 4 .
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Table 4. Repeatability test results
T4 EEMIHRER

SEIG UL 1 2 3 4 5
As (mg/L) 0.1 0.08 0.12 0.09 0.13
T %2 (%) 99.9 99.9 99.9 99.9 99.9

B4 FH: 5 R NRE S5, KT EIRESE 0.2 mg/L LUK, BRECRESS: B0 ik
RETE Bt IR K AT A R R o

5. &g

K FH WAL - Bk BRI VR R IR P B R R K AT AL BE, B FUR E T AR HO0, MR, EBET
n(Fe)/n(As)~ pH B 87 ] S50 2% A 0T i 22 B AR K S ma . 53 A0 R 4518

1) IR R B S AR K ARG, BT UTUE OB, A BT v PR K B R A R R T v e e
VAR ER 5 A B B m BAL M AR E , AR S R R AR, AR AR gk — 2D AR U R SIS,
PR BE A28 IR ERDTIEYD, AR = &I LB E . 4 n(H,0,)In(As) L 1.2/1.0 B, AL E S,
JEK A FE Y 0.1 mg/L.

2) AISEISHEAL, pH EXTERERERBR AR, TIRAS S SRR E AR, K REET
A, 2 5 I AR SR S AR R R S AR o 7 R MR A TR A B 0 TR R A 2 IR S
SEUSEREREN AR . SRR A TR ST R SR T, B P R DI
RIEI AL RAEAE, T SBU 4 1K) FeAsO, TTEM I IL R IE IR, A B JEhfd &4,

3) Il A K TR IR B T, A B T m K I BRI AR E 1, BRERBCR B B
R A A E AR, 5 T ERAR SRR AR AE F AR BOME I () A R R B R ke . 34, did
BRERTIRIN . B, FHAEIER, B BIGREERRANT H .

4) As(V)-Fe(I)¥ AT TR FE gt 2 A8 O e TRk, BRI 60°CH, BRERERAR 1 52 2 5%
Wi, DR A P A R R R R VA AR P M B BN R 2 — . BEE R T, PR e /K i i P B 2 3
S4B 7K A 25 R BRI G SZ R . SEIG A R, BOE SRR E N 60°C .

5) S AL - AR A AL B S K, KSR 0.1 mg/L, JAF] T GB 8978-1996 (i5/K
CEAHEPRUE) (<0.5 mg/L)H ) — B bR .

ZE FRTR, 4 n(H,0)/n(As)tt R 1.2/1.0. KB pH 4 9.0, n(Fe)/n(As)tt Ay 1.3/1.0. RN
60°C. [y 2 h iF, 4B SR KRS B9 0.1 mg/L, Al 2AE 99.9% A . Ab B J5 1R K
B oK S HEBRE) GB 8978-1996 HhHEMTE bR ) 3K

SE 3k
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