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Advanced Treatment of Copper Cathode Production Wastewater Using

Pre-demineralizing and Membrane Process
DING Wei-peng', SUN Dong', HU Yang', CHEN Shu’, WANG Bin’, YAN Li-na’
(1. Hengtai Environmental Technology Co. Lid., Chengdu 610041, China; 2. College of Environment
and Resource , Southwest University of Science and Technology, Chengdu 610041, China)
Abstract: A copper-producing company generates 3 000 m’/d wastewater, including neutralized
acidic wastewater, highly contaminated chemical wastewater and general industrial wastewater. The ad-
vanced wastewater treatment system was constructed synchronously with the copper company to deal with
single or multiple mixed wastewater in accordance with the company’ s production. The quality of incom-
ing wastewater was estimated as total hardness <800 mg/L, total alkanility <600 mg/L, SS<200 mg/L
and sulphate <900 mg/L, based on the composition of the ore and the same type of wastewater. Software
Mathematica was used to simulate and analyze the quality of possible incoming wastewater. The combined
process of multi-stage coagulation sedimentation, multi-media filtration, ion exchange, and membrane
system was used to treat the wastewater. After the treatment process, 80% of effluent can meet quality
standards and be recycled while the rest goes into cooling cycle tube for treatment of residues. With the
advanced wastewater treatment system, the desalination rate could reach no less than 97% , and the efflu-
ent successfully met the standards of demineralized water required by the business owner.
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S AR T T8 0 AR el ] 2 ) b Ak P S
Tl FF & XA, BB P A 10 x 10* v/a, JIF7E AR
SEERIR 3.1 °C, iR = R 32. 4 °C, i
AR EE N =33, 1 C e RIE IR K 150 em,
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Tab.1 The quality of neutralized acidic wastewater
SiH B Ss/ WEs | wis 5/ B/ A | mEREL/ HPRIREL/
) fi  |(mg-L7")| NIU |(mg-L"")|(mg-L")(mg-L")(mg-L")[(mg-L") (mg-L7")
g 10 35 1.1 5.017 721.4 54.7 478.6 1344 411.9
i H TR, | B R/ == i/ MR | R OH fi A AR
" |[(mg-L7)|(mg-L7") |(mg- L") |(mg - L") |(mg - L7")|(mg - L™")|(mg - L) (mg- L)
BUE 2710 0.759 0. 006 9.563 5.6 0.521 50 8 1.533
R2 WFEAKSEIEHEH RAK KR
Tab.2 The quality of highly contaminated chemical water
/ / /| BRIRER/ " HIREL/ | & /| 5 V| = = Al VA iR EL/| TDS/
T R T B TR [ S TR (WA gy [T R "
BH | (mg- | (mg- | (mg- | (mg: |\ FHE0) (me- | (mg- | (mge | "SR A | (mg - | (mg -
LY L L | L) LY [t | LhH (mg-L7H| L7 |L7)
BfE | 203 55 271 8.39 1108 284 64 2 18 61 92 |2146|8
®3 EEEFEKKE
Tab.3 The quality of general industrial wastewater
5iH LR/ SS/ fg g/ {974 HA/ Fe’*/ Mn**/
) (pS+em™) | (mg-L7") | (mg-L™") | (mg-L7") | (mg-L7") | (mg-L") | (mg-L7")
B 1500 ~2000 | 100 ~200 600 ~ 800 480 ~ 600 1~3 5-~8 1.5~3
x4 RELERGIZITEKKER
Tab.4  Design influent quality of advanced treatment system
Wi H N4 S8/ MRz 5/ B/ Ay | BREL, | RTEEE AR
A 1% (mg- L") NTU (mg-L™") [ (mg L") |(mg-L")|(mg-L") (mg- L")
BUE 6~7 20~200 |0.2~0.7 | 550 ~640 16 ~55 95 ~340 260 ~900 6.6 ~23
Wi WALEE/ | BB/ | R/ | ERIREY | RSR/ | BEEE/ | BE/ H
‘ (mg - L™)|(mg - L™)|(mg - L™)| (mg - L™) |(S - em™)| (mg - L) | (mg - L7 | P
i 790 ~2 800/ 0.5~8 |1.8~6.5 | 100~670 | 0~2000 | 0.3~800 | 32~600 6~9
£5 REABREEH HAKR
Tab.5 Design effluent standard of advanced treatment system
Wi H I/ AT/ SR/ oy v ARE/ SR/ i fLE/
) NTU (mg- L") (mg- L") (mg-L™") (mg-L™") | (mg-L™") | (mg-L7")
LAgIER 5 250 0.3 0.1 450 350 1 000
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Fig. 1  Flow chart of wastewater treatment process
*6 REQERZITELE
Tab.6 Main equipment for advanced treatment system
FEHIT FETL R HRT/ min| 4§
2B B4 5 ,N =0.55 kW 18 |4 &
AR BEFERL6 /5 ,N =0.37 kW 1|6k
AEn 0 L0, 800 mm x4 300 mm 108 |2 Ji&
V b RUYEHE 2 4,0=170 m*/h,H =130 kPa,N =11 kW 156 |2 Ji
Hh ] 7K 3 BEMEHEKIE 2 5,0 =93 m*/h,H =440 kPa,N =18.5 kW 180 |2 Ji
sk 2 ARUEHE 2 &, 02 500 mm x H1 800 mm/ﬁfﬁ?v}zllz %h;fi%ﬁl £,0=140 m'/h,H =160 kPa, | |, &=
B RG BAb2S 2 &, 02 400 mm x H1 800 mm, Ji#i 2k 17 m/h 24 &
R R Bt <55 I/(m’ - h),75 m*/ 3¢ 2
IS K JRUEFE 1 4,0 =140 m*/h,H =160 kPa,N =11 kW 132 |2 &
RO JH {4 iR <20 L/(m” - h) ,37 m*/3; 8k E 2 6,0 =70 m’/h,H =300 kPa,N =11 kW 2E
15 VKL HHEFEIEHL 2 & i DB AN 80 m® AL N =2.2 kW, FiAR AL N =0.75 kW 1 &
2 R 5 AR FRGE 3 E,0Q =140 1/h,H =0.4 MPa,N =250 W BkIRENIEINM RS 3 £,Q = |
ZIATL 12000 L/h,H=0.3 MPa,N =1.5 kW ; Gk &% 3 2,0 =80 L/h,H =0.35 MPa,N =250 W

4 TELEIFL

O  TREEUIIEE

B Fi% 50 H kK ok W6 sl = R KR & 5 K
0T, PRI e v s 25 TR A Rl K BT A LA , A T

RETR S IR L RETE BRDLTE , MR A5 I B BH 8 1 A0 B i
PP BEA — iRz . HIEERE LR %
AT RE TN ) AN A 00, Bt K 45 BR T R (E 5
JE CRIJCHLTE , ot BH BH S 1 R 5 ) o
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MENN 500 mg/L BRERANIT, Ca® " Wl 244.5

mg/L; $A 1 000 me/L BRERENIT , Ca®* HeEF H56. 34
mg/L; 01 1 500 mg/L BRERHAHT, Ca®* W[ 2 10
mg/L DL o MR AN E A 1 500 mg/L, kK
pH (¥ 2 11. 6 224y AERD IR J5 47 pH {E A5
Ak, ek HCL FE R 7E 9. 66 mmol/L 47 .
e 2 AE LR R BEDTVE T B 25 % v, Ak
M 10% %, 90 me/ L S ALE5 R 30% ¥k ,400
mg/ L BRERAN K 5% VW, 1 500 mg/L; PAM “H0. 1%
VW ,S mg/L,

IR R G HE KK BTS2 SR K K BT Bl
BIRKAS . o FER R K AL B H K Al 2K Ab 2
St R R K TR A R A A 7 PR KA AR R AB AR, BT
DIAIK AR AL ER 230 1 U8 R e AR M A
RAFI R . PRI, Bt e BEH VO BE L, SR
FASERb 2 ekl ARk R 1.2 ~2.4 mm, 2R
K10 m AHERECH 1.2 ~ 1.8, Nl /DA 4

IR B AL RGN IKE —E ), 8 TR
RARGEREFESA R, U A8 BRAL AN U8 2R 48 1T i 1Y)
WA K, EAR BRI R GE . Bt R K A
0 =93 m’/h, H =440 kPa, s K% > 500 kPa, %
THRUE AR 14012 <0. 1 MPa, &1 #8 0E #E 7K E
41=0.3 MPa,

2 R SRR AR FIRERE, B UEROR H— %
BT, RO R — % = Br E i R st .
Ho A 4 — B RO ISR 65% ~70% , —
B RO A5t % =50% , =B RO [t % =50% , RO
REVEIRICR =85% (LA RO R4 ™ K 515K .
HFARZATED) .
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TG KA G T 2017 4E 8 F i, 7 R A PE
6 N, B 1397.5 oG, 49 462.1 TG,
A e B ol 870.2 Jion, Hi 3% oM 65.2 Ji e,
BATHAN 5.7 J6/m’ , Hop A T.9% 4 0.05 Jt/m’,
HAEEN3.7kW - h/m' , 2553 K 1.7 50/m’ (575

IR AT HESHERE , BT IE R R 4 m/h, Jo JBK) o TREALBE R G B BB AR BEAT I8 1T
MRS 1.8 L/ (s - m?) . W, EIIEET RAF, KoK B RE R BT 25K, i
® MRS WP R WA T .
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Tab.7  Effluent quality for commissioning
| S | B | B [ttt T | vt — [/ | ik [vn, | mopm | o |G|
TR g (me ey (e ((me <) (me ) Qe ) RAGERZ | e - Qe+ e - 8 G| (me 0 Cme - gy
L) L L)L) | L) |(mg-L7)) L7) L7 | L7) | -L7) | L) | L)
10 A| 1 3 /0.1/0.50.01| 0.9 0.8 0.01 22 0.01 | 0.03 3.8 46 10.1 |7.2
11 A 1 6 |0.7]0.7]0.02| 2.3 1.2 0.12 28 0.02 | 0.10 12.2 52 6.9 16.8
12 /4] 1 2 10.6]0.21(0.01] 0.7 1.1 0.11 47 0.01 | 0.07 10.9 35 9.5 6.7
L}i?; — | — |5 — | — 250 — — 1000 | 0.3 0.1 — 450 350 | —
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