2021 4.6 JI503 V0 B BATRI- £ R AL 2SR RS K S

<75 -

it AL TTURH — A1 B P R T 20 A PRAT 18 Mk PR R 75 7K 1Y

7 5K B

mEF BRI, kiR, G 2
(AR AR AR, 1A BHA  252327)

[ ] MaHELALA RN RABRALTA -5 F Ao LA TR A BT 6 R B 5K, 432
HRFAFHRAL . BN BEF AT A, 5 BRI 2 G ATEOR  RIE R R AR (FRAL A = B4 )
FEHAK, BRI L —BEREBWARLER R T AT, @it —RhER o FE AR
FHRALHE v T AN R B 7 A, BOKR TR A BAL SR BB LR ; 6 B P An L5 7= A 69 RALR A,
B IERRA S fr — AALRE , Bt R BIR PR L R AP RTE F A S T RARAARF A 2IEH,
IR B R AR AR R R BOR B RS AR R AL R A R AT I B IR A R S A, R

5T BORL A Fo A DL AT B B LA A8 34738, RAE T AR

[ Khttin] ]
JBL 4% FR B 7
(BRI ] TE8IT; X758 [ SCkbRalds ]

DOI:10. 19612/j. cnki. ¢n11-5066/tf. 2021. 03. 013

B 2 4 6 40 b A7 BR 2 W) (LR fR AR R 4
) SR XU (IR AR + DN AR ) A 1 I
AR AR 40 T7 g AR . SRR AR 1
WS IR R G AEF2RE 170 7 t, SIS R R AR I 1
PRI IG AL R 58, K B AL DR - G 8 R AT 2
WA SRR BEAE S 1100 m*/d,

B Cu, As (F S5 2% o038 5 1k =
VR BRI IR 22, SRS E AL BRI , 3 3 [5 4 E
WA — SRR B, , TR AR R TS /K b B R S R AT
QbR FERBRYTS K AL B AR P S A BALE L R Ak
WSS , T A HE R G TR, PRAIE TCZH 2
SR (FALE A EHER MR H AR

1 HALTUR T2 IR S MR B
L1 BUREIRE
HL e TS0 e RS R 2 BB AL

[ ks H 991 2020-11-24 [ &1T H 1] 2021-01-01

(S HI) 2021-01-04 [ A H 1] 2021-06-28

(&R ] 258 (1987—) , IZRTIRA , T0 1 ) DA 4 1A 4 il
LTI EA B TAR

(Gt 25, s, Wik, 4. it - a8 P T L
A BRI A BRI BT K I A S B (D] B (A 4, 2021,50(3)
75 - 78.

WA EBR; RBRF K, BALILAr, G F PA, RASAK; BEGER, HRBETH,;

[EHS] 1672-6103(2021)03-0075-04

JOTAE 5 0 ) st L 2 9 22 A A A T 2R AR AL
SRR P JER F8 A8 A, gk 4% o W I A
ORP ], 4 R I3 P 19 KB40 Cu, As SR 2R A
Na,S /B B CuS I As, Sy 354 J8 TLIEY), AL 1Y
FEEAAARO (L) ~ (4) .

As,0, + H,0 =2HAs0, (1)
Na,S + H,S0, =H,S T +Na,S0, (2)
CuSO, + H,S =CuS | +H,S0, (3)

2HAsO, +3H,S = As,S, | +4H,0 (4)
1.2 WEREEZRSK H,S
1201 — Bl ds I I 3 I Je 25 4y
B T4 5 SO0 B i A8 Ak I IR 1) R vk
JIE RS TS Bl TR AL R N ek R SR PRI
i T A S A TONE , B AN T A, RIZE AR A s
N o — g AL R AR R, A
P T BRI B A AR AL AR 7 TR, —
B 3 95 SR PR AL AN VR S WSO, 5t A S 1oz A+
VR 2 HLAE A s 13 LR R B B AL AR IR I3 o R
P& XML A BB 3E  FHA A B T Y008 B I AL A
NaHS , oAbt FH ) B A 45 A T et s 1 4 P 1)
FLENERK A SR AN AE L , — B IR 35 35 04 B 3 i 38 D



- 76 - T E O &S A

A E LR - LRGSR

K5,
H,S + Na,S =2NaHS (5)
W 3 T LR I R SRR}, e e 22 B
i KRB E AR A T SRRSO A
TN W7 A URHZ SRR . FEBRALAN G 3R
S T E YR, o 7 1 45 Ak SN W ST B A 3 15
DL A, e RIS o R Sk A T A ATV B, [l E , 45
B HE A B85 T S R I SO, G SRR 22
W B3 25 2 2R A T H A
TR AL TR T2 A B Ak S 0 A e 2 LA
PR U8 TR 25 A MR T L 1R R B RS A T A
IRIE S P PR BT, I 25 R IR B i <48 S B
PERMLIE T AHIE o RIS, R PRa R, 72 2 28
A A S S, A BT, TR A iy %5 A
PG
1.2.2 TEBRFE ISR R K 45
A e st A — BB E I M BAL S A BE
TR AL AN 58 AR, JH A H I8 A 35 0 A 1 1 i £k
BRI RIS ACE I x L (NN IOE= 2 UN 37 %18 d
WKSEE o NI DB Ak SIS 56 42 ) 31, 3
TR — BRI S DA A BRI AL
b3 I O N s = el B 1 2 A== Db =X < 9 7k
PRI T R, — B o T A R SR FH R
fgxt HEA TR, W TS AR A pHL LR 7 ~ 9 B,
I8 A ISRk 22 A T A TR b 7 0 T o Rk
PEATIR N, — BRI R L (6)
H,S +2NaOH =Na,S +2H,0 (6)
TR EE LA 2 MR A R, SRR
LN ER T T e = T D2 Y ) R R N
WA, Ry B 113 5 W Sk B e WA TG ATV B, R
B I i — 2 RIE T A U AR W, S8 AR
ARHERL

2 AELIy AL MEGH
2.1 AEIFRLHELSHREFRERMKES

St AL T SN B AL ISR A A T
HEAT AL PR BRAL IR VR 5 A 8 2 1) H,S0, S/ R
AS F . Zn Fe Cd 5240, B S6ib U8 i K &84
TR T KA B A A, 3l pH{E 3 ~ 5,
[ SRV Y F R 43 LA Cal, 18 2 [ ok
A B B A B AL B DAL A T TR A
DA R A B, 43 B8 e T A B D IRGER B b A

TTAbS . A8 Ty FEMAERILA(T) ~(8),
CaCO, +H,SO, + H,0 = CaS0, +2H,0 +CO, 1
(7)
CaCO, +2HF =CaF, | +H,0+CO, T (8)
TRACIER h 2 R — T AL =, S8 A A
B AR 2 R AR AR Bk SR AR A
IHHE S S 3 O BE 15 e, 0T 2 X e A 7%
Wb BE O — B E AL B R G A B R A
K R T R, 32 B A LB R M , o R/ 1 i
fif B AL S A RN, S Y pH (AR 7 ~
9 B, B HE s 2 v R S A R ISCAE PR R
FZER A RN , 7E i s S N A P R AL PR
(R 7SS0y A St R 15 DA R AR Ak LK () B8 2 A B A
WRGE T EHEA 2% 20 8 OV AEVE R 25 R A,
IRBEIME R H 8.
it A 8 T TC A 2SRRI JS A R VR AE R B
B S N AT A AL BB DL N G RGO R
SR ) S IR K Ak BB 5 S S I vk B AL TS HE S
WA LME A8 TP RN, 15 204 KA F i 5l
T S /R RS A Y T LK JI G s 1 AR TR 58 4 A
JRAT L8, PRAESMHEZK RS B2 b 2 TR 5 38 4 1 45
NEEAFIMEK AT LB A i A in oK A K A FTH
AT WA KA, RO 2 1 A
— B Ly TH S AR s 2 (9)
I FH R S P s A T A sz vy ) S DL =X (10)
CO, +2NaOH =Na, CO, + H,0 (9)
Na,CO, + Ca( OH),=2NaOH + CaCO, | (10)
2.2 AEIREEHME
1) $a v R R Al RS R ROR . RS A
F14) PE) R < A 7 7 R PR ek sz o7 A i K, TR PR Mk /=
BF (A s A ) SOy BRI AN, o T RUHLAh ke
55 N VBT R A 0N, I ARk v AR R el A5 4 R
23 (AR /N I O USR] I 5 SOy A oA El T B
TR AN 5 Y8 VR VAT e B 2, REDRLAE TOU R A A R AR
JREARAEFRER 5 iy — B3 ) (R gl 85 8 A il 25 %o gt ek
PEATIE R, SR it < 8 S N AR b 35 1 5 3 3 A Al
KRR 26 % P 1 3 2 X 1, 25 18 3 i 4
AR AL il B 0T 5 FH B I A B AR IS e A 7
bt B 5 SO TOURRH fid Ak SR T 9 BR R A L 2
B BN — IR ROV I 35 em, N VR TE 5
A A —E B FE B s L 3 0 3 A X E R AR
THARAE U A5 3 W] i %, il UROR K A% O



2021 4E 6 A% 3 W]

V52 58 A B AL — A 7 R 2 A B 1 R R R K B AR SR - 77 -

AR R

2)) ik N R RS B AT A R A7 B IR
JOLHE FR) A1 IR AT SR OIS BRI WO A SRR AE ] —
RGPS e = RN RE VA R VAR RFIA L B ATTP O s
JOST A VT AL 4 A0 A 5 -5 A 8 TR fk, A
JEHE T, AR SSEAS T8 53 (19 D0 Bl B s O 22—k
SR, HLB N =2 B A A A S AR TS, By i B It
B, SFECUARICE IE R WO b it « 8 K
A IR T B D8 TR T8 0 i) B AE S A A
I, ELA A SOSAS IR 75 30 em 7 E (45 K2
SR N AT, SR A A RRAIE TR
FEIT I

3) TSN SR R IE  F AR R BRI AL . A7 AE ]
R AERR AR o I DT, A 8 SO A 9 B AN 58
1, Gy i AT WA S SR R TR A SR o e A
Ji < 5 S SRS R HERL AL 3 I 2 b BEAE , AN W7 17 Sz
R TR T 05 It AT DL BR R BRI 7 A,
LA R o

SBURD et Sl =y & W EA A R R R
DU, (A AL B i, PRI 1 R

— BT JCH VR PR R S B 22 R 55
F5 i, R UM B R I _E RO E TR B
AT AL, 7 TR0 B MR A A1 5 Ak B B
BB 2k, PRUE OB S TROIR AR, B 473
L5 AP A A T WAL, Mk 7 B A TS A

TERR U 5 A RIS, — Befr B o GUAR AL B
RGN BEA SRR AR BRI 5E 4, 3R — T ThT i
I AR AR AN BE FE 70 A FHREA T P M R L A Ak
B 73— 07 AR A H R = 2 O T
WS RIE N DU R —Efa . B ME B
FE B A T 40 7 A\ B B UL O, X i
WA S8 A TUMARREAT R, — B B IR 3R 0E
A VR EA T A, WA A B e A D, pHL A
7 ~9 B BEATIRAARHERC , HEZ rp A B AE S i, —
BeAr B XHLAR GE i 25 — BOA ), Wi R G 45 14
GBI Wl BB AL B R S RHA R

PRI 58 42, A R0RE S 1A H AR FRBE R T5 3,
1117 LR WS A S H BSE 52 IO 9, o645 F RTT K A8 32 3k
G (EEANCIAES

:|_:\
3 épﬂ%

FEIGH Y R R TR — 41 B A T 2 AR A
PRAH AR R G0 A2 B PR R 5 7K, AR E 1 Ab Bt 72
FRICEH 2R (A &L AR B ) 2 HE ) B R
HAro

1) Gk oA T 2030 5k W B B 35 15 SC B T A Ak
AW, Bl — B AL il + —Bommim i T2, H
WSO AT A A Bt A S o AT P

2) A H R SAAR TR VR B S IR TR T R A R
A B A = Th G SURARTS B S, OO’
VB R e B2 S BR AN, (755 HEZK PTG 24 8] H o

[ 2230k ]
(1] JESAR. #R08 BUN M T8 A = 9c ik (1], Aeas)E

(GEBRHRSY) , 2009(2) : 11 -15.

(2] W, BE. SRRIEAKRIEIA I A S50 2], T

v K AbER, 2003,23(2) ; 59 —61.

(3] FBFF, ik = b, 25 248, 6 k5 IR 15 /K b B T RE 2 49 o bt

[J]. 5 ih 4 7HE,2020,36(5) :60 - 66.

(4] FRLHEE, HB. A8 B bk 3R G B & % KRB 58

[J]. W¥ER4,2009,28(3) : 176 —179.

(5] HWE,FHHEE, EITL. ik — A B DU A BRAR 6 % KR 5

WEFELJ]. Wi 42011, 30(1): 74 -77.

(6] LM HhEET HAKBHEAR KRER[I]. Tl %4558

f4£,2003, 29(11) . 13 —15.

(7] SRACKI, Wi, ML o, 06 3R 28 57 A0 T 5 A 7= A A v R ATl

BISEBR[)]. BRER Tolk,2012(6) : 17 -21.

(8] SRALKI, Wik, My HEbM L& R T5 KA PR Sid 17

SEER(T]. BRER Tl ,2014(2) ; 59 —62.

(9] SRACNI, Wikf, shifEsg, 5. —FhiE BRI s ik &0 5

J Z %5 .CN103432874A[ P]. 2013 - 12 —11.

[10]  ZokBE, BRI, MRS, &5, WK — AL B e 38 400 3 5 /K6

WA T LML), WAL ,2015(7) : 110 - 113,
[11]  RigEde. AR A B i 1 0 4k T JE K Ah B [ e i) 7

[1]. Bifti44,2012, 40(2) .37 - 39.
[12]  #f,v75, WEE, 5. A IR A i pLE 5 3k K
[J]. 4L T3 ,2011,30(1) : 216 —223.

Production practice of vulcanization precipitating arsenic and gypsum neutralization

process for treatment of acid sewage waterfrom copper smelting
FENG Zhi-yong, QIU Yuan-peng, CAO Ru-jun, SHI Yu-qiao

Abstract: Yanggu Xiangguang Copper Industry Co. , Ltd. uses vulcanization precipitating arsenic-gypsum neutral-

ization process to treat acid sewage water from flue gas sulphuric acid production. During the treatment process, ga-
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ses such as hydrogen sulfide and carbon dioxide are generated, which need to be absorbed by the treatment system
to ensure zero emission of fugitive gases. The hydrogen sulfide in the first stage of the detoxification tower in the vul-
canization precipitating arsenic process cannot be completely absorbed. It can be completely absorbed by connecting
the outlet pipe of the first stage of the detoxification tower to the fan inlet of the second stage of the detoxification
tower, and the absorption liquid can be recycled as the hydrogen sulfide reaction liquid. The unorganized gas gener-
ated in the gypsum neutralization process includes hydrogen sulfide and carbon dioxide. After two lye spray washing
system transformations, the unorganized gas in the gypsum production can be effectively controlled. The reaction
tank is improved by improving the gas extraction and negative pressure effects of the reaction tank. Measures such as
the location of the liquid inlet pipe and the addition of a self-circulating diaphragm pump at the bottom of the reac-
tion tank slowed down the reaction siltation tank and blockage, so that the gypsum fan’s air extraction pipeline was
unblocked and the air extraction effect was ensured.

Key words: sulfuric acid production from flue gas; acid sewage water; vulcanization precipitating arsenic; gypsum
neutralization ; unorganized gases; two stages of decontamination tower; twice alkali liquor sprays; decalcification

and hardness agent
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