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Abstract

A certain amount of chloride containing wastewater is produced in mineral processing. Because of
its highly corrosive feature, it will not only damage the equipment, but also cause great harm to
the water environment and surface ecological environment. With the development of national
ecological civilization and sustainable development, the discharge standard of wastewater is be-
coming more and stricter, and its treatment method has aroused people’s close attention. This
short review summarized the recent progress in the removal strategies of chloride containing
wastewater including chemical precipitation, adsorption method and electrodialysis, In order to
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provide technical reference for the treatment of chloride containing wastewater and the devel-
opment of the comprehensive utilization technology in the mine and related industries.
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1. 5|15

Tk . KR BIRA RS B BREAT L AIEIR A H KT HER K h &H REMEE
F, AEFAUEMEE, 1 HRER KA R 2 bR GB3838-2002 £ A 20 A v Ik F 7K b 3% 7K Y b kb
e H s EALPI(CL CUATH) FRAEBRAE & 250 mg/L =ik B & SUR /K B0 AN e B B HE NI, 23 RlR /K 44
W B SRS, KBRS, SEENVAEFE . KPP FREANR KB IRIK IR, 5B 475 Ge it R /KR
R IKIE

EREILT TRAOWHIX, HNKEZRERK, KO RKSEATTK & S8, A e EEHE,
DFEZIST, BEE E S OB RS, SO LR 2RSS, ES ks,
— PR T RIS A KA N IR AT . R AT 2 BT E PR B IR AR RK, RO i A Rt
KA, EEK “ZE&WR—EE507 B 5N, B L PR 1R8N 4k BE 75 FF S KR R iR £
VR, A SCEEA T AT SRS BRE I, XA L 3R 1A TR AR A R K I Ak AR I 3 AT T R AT
g, PN L& SR KRE . TEAREEARS %,

2. BETFHXRTE

HurH T IEK PSS TR B R 77k B EDTEEE . W, Bk, BEACFRyRE: . R4 ml
BB PR E TV
2.1, WL
2.1.1. SREREE

B ER YO V5 B R AR VAT P AN I R R (BB R 055 55 . IR U 1 F 2B e 1 I E AR DT, IR
NaA :

Ag,SO, +2CI" = 2AgCI{ +S0,2
GINEBRAERT R, BRECREF, ([EAREM &5, IR FERMCRAR, R4 EROESEHE1].

2.1.2. HHEE

AR [2] 55 R A A ERE L BRI IR A HK R &GS 1, RNV AE R = FPPTTE CayAlLCly(OH),,
CasAl(OH), [t CagAly(OH)1p, IRERZE R LW, MRMAE 25 h /NN TERL, HSA K SRR S
WIOE S T B RIRBELE N 5:2: 1 I, S0 TR R BUR & 1T

ZACE TR A JFRL G TR, RSB, et T s B SR K A B BT B I A2
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EZLZPAENEGUTEE R G IATREN. 5 TRE., LWEHE FEmITEEN 2.

2.13. {REREE
AV B SR3] [4]72 Fk T4 F 4 28 - S5V b iR U8 AR ELAE TR O (1 S AR TOUE , S B
Cu+Cu® +2CI" =Cu,Cl,

FrEUE I CuCly i B et fm nT AR A, ROZEARIRARE 25 41 Mt 25 &R 1 AR A AL A, &
AN AR 21 N A E AL AR . S AR A ) B A S ST
Cu,Cl, + 2NaOH = 2CuOH + 2NaCl
2CUOH = Cu,0+H,0

) R A I S 5 K 1), T G P i B A ) 70%, 25 /05 h L b, T 7R ERf 4% 7E 50°C~60°C o
W 5 5l R & AR R, PRBREEE, WK, BREURBIET RIS . 4 b EA 4 i SR
N, FRERARANEE, AR EER P Fe? AN Fe®, Fe* Il &b AR RIR 1, R EUSCR %
%o N T B baRE,  HE DN (7 I mT o 1S4k 25 7 1 A Ak

PR EMN — M T 22 HEA 50°C~60°C. 4AIR 10g/L ZSSHHE. M E 4 15%~20%11) B 414
BRI, RN R HA R 1~2 g/L. Cu* 2~3 g/L, HEFNVEWE /N T 100 mg/L 15 1k [ i .
DUSE RS SERUG TRIE, JERINEER B3ka, FENE, BE#murib T, BEHRmER R R, BREE
JEE NI SRR, IR & &K S IR BTk 40~60 g/L, ZAERER R, 1T R FHZE R4S dh R
FAAEAEI T, EIEEIRE A, HTZRERDFE 1.
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Figure 1. Copper slag chlorine removal process flow chart
1 $EERS T ZRIEE

A AL A F 1A% R 7 A AR AR AT IR R R R P R B, TEIREEN T0°C~75°C, M
i} 18] g 45~55 min, 4B TIRE )y 1~2.5g/L, pH =2.5~3, Wy 30:1, KL H—120 H 5 90%i,
SR ATIE 60.3%, FHEHATA AT, “FIIBLERIE 47.02% [5]-

) o SR T A A L R S SR K A B R & N, TT DU R S R Y N R
PRz, 5 ERLEERML, % T ZBRESEREL, X TR E & &R KRB, FE
XGRS S AT RE
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2.1.4. EHHERE
FABBII PR ENLEL[6]2: FABAERRYEZ M T oNE e 7, B T HRE T4 SRR =0,
=R AK AL BT T K I SR . SR B S B A S MY
Bi,0, +6H" = 2Bi* +3H,0
Bi** +3CI" =BiCl,
BiCl, + H,0 = BiOCI { +2HCI
BMRME N Bi,0,+2CI +2H" = 2BiOCI | +H,0
&A1 BIOCI 2 i AL Je P R AL, RIEARIRARE 2% 1 F & S T AR s A AL e, AR
AR TE i AR A TR A A . SRR AL A S R AN T
BiOCI+ NaOH +H,0 = Bi(OH), + NaCl
2Bi(OH), = Bi,0, +H,0
£ R A1 N 3 a8 W P o (W Sl =R R Y I AN - PO 255 O P M L1 NE e e DR SR 31
EE/NT 100 mo/L, i B SR B e Bilse AR S IS IR [IRR A, T2 E AR 2,

| FEE

\
s
AL
E
R
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HERIEK
Figure 2. Bismuth oxide chlorine removal process flow chart
E 2. SLuBRETIZRER

FALERE LT R, AR RS, BREREE, —8 15~30 min, EHIBERFAIA 75%
KA. FABBEAN LA, HEERBEEN T iR, BTE LA, FEAET UL ES M,
IR R AL B MR R RIE B BIE R IR T 2N o AR A ERMN S B, BREUSCRAR ) kit
2.2. WPt

2.2.1. BF3TIRIMIE

A 0 I A2 ok A TR D 2 A A I T T A e S 5 VR P B TR AE S OB, ATV TR
H S IR B AE R A b, TR AR AT A B B NVA R VR TR, AR, (HERE
RAR[7]

£S5 55 2 N [8]348 FH K FLIH 25 71 A X B R B2 VA P (A S0 B T 3dEAT T B S R Sl 25 PRI B S B 5, T
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B RCR ALy, WP R PR BRI AR IR R FTIE 96.6%
IR AL R LA E L, AN [ I S8 OB PR A A AT R R AN A

2.2.2. IKIBRAEMMFE

KW AT AKIE A SRR A ZEARE, & — 28 By I i s 2 A2 () E 78 2 B A (9 B 25 7 Pl
Mm%%%%@%,X%%Eﬁﬂ%ﬁw%o@ﬁﬁ%ﬁ%ﬁﬂgM%(OmJ”N@mmp,§¢,
M*E & REIHE T, M*E=MERME T, AV ZERHET. HERBAETEE —EMiTsit &
BT ACH M, KA RNED 2GR EZ R ST UURER B, TR &S KA,
I8 K S 8 I JE R ORI R R B RS T N A B EIR A, BT AR R IR AR R, R
WK AR R B FRIE T B YT B8 7 BRKAR IR B Y5 et AR 22 R, IR E BB 7 BUK AR 5 e 1) R
UFR B FRI9]. PERIAE N R B BE AN IR D, IRIREN, S AN S R FH JLUTIE T2 45 11 n(Mg)in(Al) = 2:1
PRSI A, TS, AR 255 )y 21.67 mglg [10]. BABFE[LIIIARIAE T K bedt i mme iR /K
WA E SRR, SREW, MR 411, KR E N 500C, HERN 29/L, AFREHN 30CHT,
XS AL B R R AR AT

ZEE TN A EAIR, WHATRE, AR i &

2.2.3. BRERF

B LR T B RER, Lm i g AT e T = S LB A B i WCH 282 50,
e B BT (RBERIRIAS E FI(CaCOs) S 4Lk, P HU IR BRAR AT 25 22 R IR T Ve s %
R REEE T, WARERE, BT RAE 94.4%, H ARG RIS, QP& &8,
fERE, PR, T2%R[12]. iy LieE ZMEBREE TR, BRI EE R A TR A
Al T AR B EGT LM-801, fI 0.5%, mIfgi/KH &1 2193 mo/L B# % 232 mg/L. FIRBRE
FIEA — @ R REE, HRMHLERAEE E A, WHE R A o2t a . Jumes) . Em—8
WA EAE A S, P h S RZFEIE . FIMmRE, XA ST N &R B 7 MR A 5
TER VA PR K RSB T, AERRATVE TR OR R 7, P ETEK R, Aexb i & M T 2=,
HAP= MR LE.

MRE FE R, ZEACE R EEAR, TR & SUE K R B BRI A5 AR,
S AR AR AR

2.3. HBiBHE

RS — AR RE, HAESh s AL HTCE B . B 7 AC BRI i3 . bR (B
PH & T8 B I8 T S MR R g £k, B B T OBk MR bR, o e KAL)
KA AL K, HE ARG I fr . DAL S e BT ROR A & HI IR 20K, Ja R TR K A
P57 TS 22 B [13] o 3% B 2R 5L (8 i » IR /K 19 BH 88 R P A v I S Ak 2 P i ) LR 3G K
FEZE T M AR AT _EAFAE B o
2.4, [RACIEZE

HRBZAT AT 20 LA, AR A HLEEN ARG B B S FE I v RE AR, 7241 14
ZTANR AT B 1RAL WA R EEOR,  BATIEMIMESE, BB, BE EBHRS,
R AR o BB AR BEANKTR R, LT BRAAN T T B, B0 B BOR AN Y B A4

ZNUEBLRE LR BURLAE 1 nm (10 $R) A% BRI 7055 KT 200~400 Da IRIAHLA, ¥4 A 3] 4 10 5t ok =
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20%~98%, 7 HANPIESF 1R (4 NaCl 51 CaCly) i k2 h 20%~80%. 11 [ 1537 M5 A2 f5 ks 25 R L2 A4 4
HER, REFHPSET A MR EE ) 5y 5>100 Da A LAY, Mithz>98%, JEM UK /2% 8~12 MPa, it s
sE L EETHFEZ[14].

XIVEE A5 NI H 7 Fh 2T [ P AN SBE AT TR E ) Tl R KER BE AL BE AT AT i 58, H
MR T S A A R ) R B B R A KB . R 36 [ Filmtec BW 35 87K RO B A, X Tk A
BT Na', Cl &Ry EBrZik 97% [15].

25 HEeAE5%E

HE AR, AFAERURIL6], ERAT U AR, REHUN () SR AT
HCL + M(fIHLIE) —~HCL « M (7 LA RR), REHUR /£ 15 HCL = MR BRIV IRt HL i A7 SR %,
TR TR SRR B UK IR By R ARIA[LT] E BEA KD i R OK, DRVRIER T, s S 4%,
HEFERERERT: WA 18] R AR A SRR RTE M40 A WR A VKU o ¥ R PE WL A TR ) o U230, 20
IR LR, TCE B P VR B, AT BRGSO 7 VKA RS SR W B
AT LG BAR R AT el TR 5, A AR TR -
3. &iF

gr bprik, MTRBEBOKPNEE TIREA2M, EERIIEE, HETE FlBiE, ETH
IR S N T LR, T B B K B AR SO IE RS, M OIS A Lok . ESEPRI TR
IIVARE buw e SR VA Eoei M Y DTN [NV e 3 € AR U PSP E P Y i S E A LR A ERUE N
MIRBRRCR, B1XT T AR KA 7 G0 1R P R R K DA A PR 5 S TR FE I 2R 4, R G BIEL
FHEERAFRBRR T Z.
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