2022 4F 6 H 45 3 ) HhokBIAE: A0 K- BREREBRE T 25 MOHAE Tl S i oK AL B P YR - 101 -

A7 K= BRER 15 bR AR 25 B A TN 2 e B A PR K
Kb B A Y R A

LK, LK
(FEBIFTEREARAER A, JLat 100038)

(i %]

B Bk Bk R T A AR K e AL B LR 5 3 R AR R AR B B R HE A

FIEAR BATR AR BT RIS, R LTI R R R fe o B 34T T MR, SF 3 T L 34T
TH%E, Bk pHIAREH T ~8 bt ,Fe't BALR B2 25 A B %4 BB ik Fe/As 4 Rt 31t
— x5 ~ 10, A A T AP ER SR 69 A%, , B B TTAR SR R R AR ;R R IR IE SR 0 @ A i T A A RO A AR A B
AR, R G P A e ik B R AR T R A R P AR, TRERAWIZ T ETHK
R FLAR B W) R A A A AR K, Cu P Zn VAR As 69 TR R TR AP 99% A L, i BP Feik
As A BNARER 3 A4, B iZ RN T Smg/L, THARGETEEN,

[ Kt |
[RERHS] X758 [SCHkbRERS ] A
DOI:10. 19612/j. enki. cnl1-5066/1f. 2022. 03. 016

il (As) BAGAS P39 o0 IR R B A S 2 4, % A
PRFNFRIE & PEBOR, B 535 K Zi 5 R TObm v ML A2
How T 2695 3 Wy, fc s 7o vF HE 0o & o 2
0.5 mg/LM" 2 A G B Aol v o WA L R LB
MBS T 2 A A MOCR Y, R HREEs  -
/LN Y TN G R AR DN 1 D WL CH O
R BEAME T, KR G B 2B - Al - 5 Ak - T
W Sl T I ] 6 O AR R R L G rP i A Al T
J As, 05 ZKUEHE AP K AN, BIVE ULAY & B R 1 K
Ko BEKHRIEZLL AS™ A N IRAETERS, H
AT ERPE A B b B R R M B
15, SRR AT BT F) ) 2 A% 4 1R R g 3 LA AS
VG YR AL, B AN T e

ERERMER K AL B % R Rk il
AL o AEDURE R BT LRSS T )™
2 BCREAERI BB, 73 0 40K Ak A e
ERR -k AR FERRISCR 22 M IRk
BB A HERO T SR AL DTTETE X K AS™ 1 2%
Bt IS AsO3 ™ ARFRRICR— i, AF7E 2 AL B A

[k BT 2022-03-28 [T H ] 2022-05-06

[SEAH W] 2022-05-11 [ HR H ] 2022-06-28

[EERIA ] Bk (1983—) , 53, mi g ARV, A1, fF 53 J il o4 T
v 28 HEK B

(510 Euk B SRATES. A1 K - BRERIL R T2 e HAE Tl & i R
AR R T ] A R 4,202, 51(3) ;101 - 104.

AR R K B R -4k ik AR At pH A Fe/As

[ XFHS] 1672-6103(2022)03-0101-04

e KRR AR, TARN IR R, A1 K -
BRERIE TR (TS, T ELA K AR R RN A
B , AR B S 74 B S Ah Tl K O T AT %
INZGFRIRRSE A TURE R i R K HE ARG 2 1A 1817
UK BT AR

1 fAR-BRERTENLE
AT IR = BRERIE S K R B A R i T
K FP R B AR JOME T ) B 5 7K 0 B Y — A oK
PR MITERESE G T A K P ATLTE Ak ER AL
e 2 FPTTE ST X BRI HLILE S I K 5
K pH AR, F538 5 76 70 B SR AE AR SO, 4 R
G Fe’ ALl Fe' | K H KB4 1) As™ 575
AS™ A LA B8NV R E T B R A e R I K
WEC T B RIHLER N (1) ~ (7) R,
H RIS
Ca(OH), + H,80, =CaSO, | +2H,0 (1)
Ca(OH), + H,S0, =CaS0, | +2H,0  (2)
F B i SR
3Ca(OH), +2As0;” =Ca,(As0O,), | +60H"
(3)
2Fe’* +1/20, +2H" =2Fe’* +H,0  (4)
3Ca(OH), +2Fe’* =2Fe(OH), | +3Ca** (5)
AsO]” +Fe(OH), =FeAsO, | +30H™ (6)
AsO]” +Fe(OH), =FeAsO, | +30H" (7)



- 102 - + AR SEFASIMR

2 AR-EEREERA LA s N R
2.1 pH{E
TREER B T Y, A RFLBNA 21
& pH BRI 3, 6 BR A SR 52 i #K . 7EAN W] pH
AN BUTIE MY O S A . S8 BE ] — 2%
HFIR 7K pH (E/INT 6 B, SR SO OR 80 25 524
pH HBE R 7 ~ 8 I, B AL S AR o s B8k
SN FRALEE, Fe’* 4 S ML AR Fe’* J, Fe' n] K fift
P HT RO ILAN(8) .
4Fe** +0, +10H,0 =4Fe(OH), +8H* (8)
K (8) F W 1 mol Fe** Al K42 2 mol H*, [
Ie—E R BE AR MK pH BN A0 B N Y AT H
AIEMEHEER . AR E KKV, Y pH=6 A,
pH {HAET1 5 1, Fe® ™ 44k S B 34 K 100 435 %,
HR A AR B BOAH S B 73 A T 3 AR IR K FEAS )
pH {H T SBLERFAOC R ML, & 1 Fs .
100

80

i BRFR%
5 3

\e)
(=]
T

<
W

1 1 1 1 1 1 ]
4 5 6 8 9 10 11

pl;fﬁ
B 1 K pH (ES58ZEERICRINER
Fig.1 Relation of arsenic removal efficiency with
the pH value of wastewater
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TSR/ BilgvkfE/  ALREETRR S AL ACBE R bt
Al (I;}@:%l ) )é Saf& X) (n: ia )% AL( m:ffl )ﬁ ERH % BT
A SR 1150 42 8 560 85.3 99 wAbik + KR
B HiliG ) 240 16 3786 37.1 99 Ak
C HliG )~ 300 32 800 262.5 67 AR RT

TSIRABRAL A FIYTIE 5 25 BR TR0 B, EL A A1
WA & A AR, T3 2 — 2P BRA A RE 5 2 E bR bs
o Zad AL BRERA S A 15 RS WUk =R K
BT
3.2 SWMBRMEKLETRF

G R R R K SR IR TT9 IR W, WA
FEHR o3 L B 5 HE K BRI X 3t T W S R K, PSR
R REYI, T 2R IR A G 5k ERIEK
IKAEHRE AL B 3 AN IR MR R A K - Bk R ik
Ab B RRIRTE IR K , AN [F] 2Z A 76 T AR 3 kK Hh fif
BE IR ] — Pk 2 — 90 Rk ik (Bl — 2 A0
IR R U SR R AR 1217

AT R RDE R pH A, SEBTIE E 4
o W I 5 R T AR k15 T A i B R S AN S AL Bk
SERGE AR K, [ Fsf K1) P B 3 i ) L A7 356 X i
AR B BE T , S SR R A D 280 5 i i k3
[FIDLHE , BE— P W 5 Jm B TR o S it
AHEL, Bt — IR BE AL P B I 15 78
ZIRIEAL ISR BIE R E . A K- BRER ik
LLEMAEUNE 2 Fros o AR LA Ll R4 A [
(7K SO LA TR AR BT

FREL im0 KA

pH:7T T pH=9~11
A ]|

N EAINIET]
Fampk LB | LR ||

ok

&l
Al
B2 fK-PREERE TR
Fig.2 Block diagram of process flow of

lime-iron salt method
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Technology of arsenic removal with lime-iron salt process and its application in

treatment of industrial arsenic-bearing acidic wastewater
MA Yong-ming, GUO Hong-bing
( China ENFT Engineering Corporation, Beijing 100038, China)

Abstract; The lime-iron salt process is usually used in the treatment of arsenic-bearing acidic wastewater, and it has
the advantages of fewer kinds of reagent to be added, high precipitation efficiency, stable and qualified discharge of
wastewater, low running cost, easy operation, etc. In this paper, the reaction mechanism and influence factors of this
process are elaborated and summary is made for this process. When the pH value of the reaction liquid is set as 7 —
8, the oxidizing reaction of Fe’* is high with the best arsenic removal effect; the molar ratio of Fe/As of the reaction
liquid is generally 5 — 10, which is conducive to iron arsenate formation and accelerates flocculation; the partial
sediment returning method adopted can play a role of crystal nucleus for the reaction process; in this way, not only
the precipitation velocity of the neutralized residue can be raised, but also the reagents can be saved with the volume
of neutralized residue reduced. The engineering practice shows that this process can efficiently treat the arsenic-
bearing acidic wastewater from copper smelter, the efficiency for removing Cu, Pb, Zn and As can be stably up to
99% or more. In addition, the As in the neutralized residue is in form of pentavalent arsenate and the concentration
of toxic leaching is less than 5 mg/L., which can be safely stored in residue pond.

Key words: arsenic-bearing acidic wastewater; lime-iron salt process; arsenic removal; neutralized residue; pH

value; Fe/As



