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Abstract .

Aiming at the characteristics of high iron and copper ion concentrations, low pH and

great fluctuation of leaching wastewater from a mine in Lujiang County, Anhui, the combined process of
pre-aeration regulation pool, primary coagulation sedimentation tank , secondary coagulation sedimentation
tank , and integrated filter for iron and manganese removal was adopted to treat leaching wastewater. The
designed quality, process selection, the major construction and equipment parameters, and operation of
the wastewater treatment plant were introduced. The operation results showed that the wastewater

treatment process was feasible and the effluent was stable, with the power consumption of 0.47 yuan/m’

and the chemical consumption of 2.4 yuan/m’.
Key words:

mine leaching wastewater;

and manganese removal

1 ITARMEIL

LR LR T RIRE A £ |, IR
AR RS A, K TR KB &N Y
LR I 7K R e 3K, IS IR 7K 0 48 b PR A
JaAREHRA . HEAT LI K A B T AR B A
3000 m*/d, JEK Sk B A A RS T HL AR R
Rk, [m Fsf B K K et Bl 2 45 PR AR AR AR, SRR o %
FWCHEEY], A0 R KRR 2, 525 R K
Ao MR PSSR, A B H K pH {H TP 44

coagulation tank ;

sedimentation tank; filter for iron

Fr CEEM TSR AR {5 7K A BT A AL AT Mk 32 2K 5
Qe BRAE) (DB 34/2710—2016) 3 3§11
S AP AT Y 2K 5 e My HE R AE 5 B BRIAT L 16
M (VEKER G HERbRTE) (DB 31/199—2018) £ 2 (1Y
— Gt B AT a7k E G HERObR E) (GB 8978 —
1996) (135 4 —Zbnifl s AR AT COREELTS K AL 1T
15 YYIHEICRE) (GB 18918—2002) 3 3 i %44 il
T H fe i SLVFHETSOAE (H MR o ARAE AR 5
R K BRSSO 2R B AR BT 2R F B

- 108 -



www. cnww1985. com

FRL RO LB BRI T AR RE AT

#3645 %104

Tl + —ZEREED + — T + —JUR B + —

FHTHEM + — AL BRAER IR 5 15 Je AL B T 2R

JIHedsi + BAE IR ML, i K5 1508 & K < 60%

LB T NG, KK R R] AR i B HE
itk KRR 1,

F1 &I HAKKER
Tab.1 Design influent and effluent quality

i H pH L% TP/ Hil/ i/

" A |(mg - L7 |(mg - L7)|(mg - L7)|(mg - L)
Pkl 3 120 0.55 13.0 2.5
HK|6~9] <2.0 <0.5 <0.5 <2.0
2 RAKREIY
2.1 IZik$E

SRR/ TIPS IR UNTIRG ST207 9 NF LS R ER 2 TR 7SN
e PR Ay, TP RV v A I, T AAS T 4 Ak
HE pH RN, T TP FEIR B R PR A 5
e BT HERER R BEEAR 0. 5 mg/L, i T4 AN
oAt S T ARRE A By KBk [l Ik R AOK i B2y
PEARCHOR , 5 N e JEE 2273y, AP AR BB Pk,
PRAE 7K B8 2 TR br, T %5 18 22 B BR Bl 15K A 4
A FEL PR AR 4R B T R R pH
(BRI T RS A e BEAT pHE AT SRR 45 & 1
ol 453 Ja 9 1) S L 2 A R/ IR A 5 T e PR B
JIEFIE .

@ ok pH {ERHTY

FAT AL BER R I K 22807364 iR K
I ATRATIE IR B A K B NaOH . i T
A LA I ] B B0 B S BT LUk %K
HRRIR BB R 7K, T A DA AR i e TR AR A, B
ARG XELUE B PR 55 K pH ELIAE T B
PAFER A pH fELI 258 TSI A1 K A NaOH #5345 .
T AR T i e, 3 oy M R T 1Y 3t o 2 L g
B A AT B R AL, TR B Bt F NaOH A2
pH {EA5), Hfs pH (I 2 7 2o, HoAl R
B Bl FA AR S pHELA T 58], S A AU RT LA
FIBLABAL BASCR , i ELade a] DL 245 790 BAS K i e
P

@ oK TP B R

SR AR S A L BRI K TP, T AR
TEHA Ik 7K COD <10 mg/L, >R A A AL AL B
AEiE. Fi5h,HEK TP #JE S 0.55 me/L, Hi7K TP

HERIRFE]0.5 mg/L PUR 2R #4025 B mp
T AL ISR e LAA] 4545 HoAth 4 8 85 11 5 BR 7
It LR,

@ KRR 2B

BRAE K FRH DL = A0 8 0 T A, X B
Fok i pH A AW . 24 pH bk B A
SAATAERE, Al M Fe® T RETR G A AL AL Fe'* | 5 & i
ZICA YR Fe (OH),. 4 pH A > 12 B,
Fe(OH) KE B HTIA M ; 10 pH 4 <6 B, Fe’ ™ S Ak i
Fe'* W BEA H 218 . il Bk #r, ik B A4
() BRI, T il a2 K s g pH B B 5 ik 480, T
VA S AR B R/ IN AT 38 o K R R, A [
FHEVERE, BRI AUK EE o 450 f U™ L bk s
AR RS + DLTE R AR SR BR R, il ULTE pH
(B FR AR S B0 A 1
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TESEH 3 WA T O™ Ll v R K A 7 bR
PR EECE , F 1 Gl A DR AR, 0 4 T
pH {E 94 77, St JH NaOH 45 pH {HH = 7, # H]
Ca(OH) ¥ pH {HIH 2 8, 285 H] Ca(OH) , #f pH {H
P2 9, 5 Ca(OH), ¥ pH {HH 2 10, B
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Tab.2 Results of the experiment at different pH value

i H pH {H B/ (mg- L") b/ (mg - L") i/ (mg - L") TP/(mg - L™")
JEK 3.0 120.20 2.46 12.96 0.55
55— IATT pH H 7.0 105.21 2.30 11.65 0.54
5 IR pH (H 8.0 3.32 1.56 9.63 0.15
=W pH 9.0 1.42 1.38 6.52 0.09
S5 DU AT pH {H 10.0 0.35 1.32 0.09 0.04
d: Fe Mn.Cu.TP 45 FR 4% 0. 01 mg/L,
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Fig. 1 Flow chart of wastewater treatment process
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Tab.3  Expected removal efficiency of each unit

i H I i | TP

HigEra  [EK/(mg - L71)) 120 2.5 | 13.0 0.55
(#K pH EA 7K/ (mg « L™')| 105 | 2.33 | 11.5 0. 54
3, KA T) £B%E/%  [12.5]6.5 |11.5 [1.8
R e K (mg - L™')105|2.33 | 11.5 |0.54
(7K pHAE R 7K/ (mg - L™')[4.5| 1.58 | 9.510.15
7, KN 8) EB%/%  [95.7B82.3 [17.4 [72.2
R K/ (mg - L71) (4.5 1.58 | 9.5 0.15
(37K pH{H R [Hi7K/(mg - L™')]0.35| 1.33 | 0.09)0.04
8, KA 10) L%/ % 192.2|15.7 |99.0 [73.3
BRepuEw K/ (mg - L7')]0.35)1.33 | 0.09)0.04
(37K pH{H R [Hi7K/(mg - L™1)]0.20/ 0.95 | 0.08/0.03
8, KN 8) £B%/ % |42.8p8.6 |11.1 | 25

3 EZE(M)AMALIK

O TSP, 1 EE, VRS N Tt | T
b K AR 1 b A A 2 A, VR BB S S 1T R
PR 2.0 mx2.0 m, WG 3.4 m ST R
F12.0 mx4.0 m, {IEHK 4.5 m; BRSSO
RAFR17.0 m x12.0 m, R K 4.5 m, = EHE K
8 h, #AUKEL A 4 ¢ 1 AT XML R, MRS uX
KHL2 & (1 L&, ZBE 1), o6 Xl 8.3
m’/min, F} £} 0. 05 MPa, il 50 LA 1 £,

@ il 1A, SRR A, P R
SFR21.0 mx6.3 m,BIE N 4.5 m, (= EEE K S
hy 52 (11 4) 56 0=62.5 m'/h,
H =50 kPa,N=3 kW,

@ —GiREEM, 1 )%, FHER T LxB=6.0
m x3.0 m, /3 BLHAS , IR 5. 4 m 55 —48 PR
SWFALL &, EHR 1.0 m, 834 40 ©/min, If:
[i] A A5 S0 AR A BT T TR 5 B A 2 B BRI AL 1
B8 EHR 1.4 m, il 25 o/min, I [m] 40
PAM, Ky pH 1, ¥t N pH HAE 8 47

@ —GUirE, 1A, >R FH S UTIE T, S ek
HHER RO B O AE S HL, AR 13 m, it
5.4 m, EHAMHA0.94 m’/(m*> - h),

® ZGRBEM, 18, PRI LxB=6.0
m x3.0 m, 7P, TR 5. 4 my 55 —Hg N TR
EWHALL 6,20 HAE 1.0 m, 53 4 40 +/min, I
[e] A A8 AR AT VA TR 5 B A 2 R BRI FE AL 1
580 HA 1.4 m, N 25 o/min, 3 1) NN
PAM, K% pH 3, ¥ H1t N pH fH2h 10 2245,

© ZHUTHEM, 1, R DIE L, AL

HHRRBCR B AL S EIEAL, HAEN 13 m, i
5.4 m, ZFHRHHAH0.94 m’/(m® - h),

@ R (R IR A o 1,
SRS LxB=6.0mx6.0 m, K 5. 1 m, H i
PRI IR A WA RS Lx B =2.0 m x2.0 m, ¥
HS L mBHARTHE 3 G (2 M L 48,1 G78M) ,0 =
62.5 m’/h,H =250 kPa,N =11 kW

— LR AR B . 2 £ BN EEAA (B X
) EAANFEIARSF O xH=3.2 mx4.8 m,JEH 7.8
m/h, SRR R 15 L/ (m® « ) JKPESRAEE A
10 L/(m® - s),

@ KM, 1A, bR PRI A G, Sk
Hhug At R pp YK, P TIR ST Lx B =6.0 m x
6.0 m,{EHS5.1 m {ZEmE N 1.3 h,

0 V5lerkdam. 1, BN S5 m il KA
4.5 m V5 IR E ARG R 60 kg/(m® - d)

@ WA . 1, &mya oKL %,
TRSF LxB =26 mx10 m, &R 5 m; SO K %
% E 2 B EARERST 0 x H =2 m x2 m, fiiZit
HWE3I G211 %),0=500 L/h,H =300 kPa,N =
L5 kW A RICAEE 2 &, 8 H2 2 6 (1 H]
145), 3R 1 m’/h, 35K 200 kPa, & H 1. 1
kW, AR S f], Bo S BORHE 1 25,15 m®, A i %
PLAERCHE ; PAM M54 2 £ iR ST 0 x H =
L2mx 1.3 m gyt EE2 (11 %), i
330 L/h, #2300 kPa, T3 0. 75 kW ; £h /iR fin 24 5%
B2 EASERRNST O xH=2 m x2 m, L&A FF
XKEmitER2E(1 1 4),0=0~170 L/h,
H =300 kPa,N =0.25 kW ; B HEEJEHL 1 £, i g
FL50 m* JGIRIBATRE 2 (1 1 %) ,0 =8 m’/h,
H =700 ~800 kPa,N=2.2 kW, [EHHE 1 &,0=2.4
m’/h,H =1 220 kPa,N =2.2 kW, JEM/KF 1 £,
O xH=12320 mm x1 800 mm,

Tk 5y pH (B AT A 2 UTTE B A TR R
i R 2 A 1 3 sk 2 OCE 2, Bt 5
JENN 24 15 25 P RE AR 4l SOt Y pH 312 /9 pH A
B % PLC 55 RS0, A i PLC OREEHIINZS % A
SHFMR (R ) , B2 R e 1Y pH [HZEK .

4 ITAREFRIBATHE N

ZIRKAE T AR H 2019 4 11 HIKiHiE 7L
ok, BT WK, K E R 1000 m’/d, i
K pH B 2.5 ~ 3 7E TR0 7 3t Ay T TS o b
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PG RO 25% WOW, 1 pHE R 7 724,
PO 2. 22 mL/ L, [7) B 1l B = 775 3 9 9% 1
AN 1 mg/ Ly FE— AR EE ROV 23 N 2R
EG (95% £l ) IR 1 pH {2 10 Zity, S Ak
PN 210 mg/L, [R50 0. 8 mg/L ) PAM
BhBER] . SEPRIEKALBRACR W 4. % TR KK
Jha e , Ak A v H B L 24 580 2% 03 3l O 0. 47
2.4 55/m’,
x4 ERREKLEFR

Tab.4  Actual wastewater treatment effect

i H [/ il i ey
JEK/ (mg - L) 118 ~ 12210 ~13[2.1~2.5]0.2 ~0.55
HARSE 1049 1012 | 1.0 0.02

(mg-L7")
Sttt/ <2.0 | <0.5| <20 | <0.5
(mg-L7)
FHERAR/% | 99.8 | 98.9 | 54.3 9.6
5 %4

@ B IR K 4 e B T LA R
PRt , ) A ELA AR A 55 1, 0% HL A T
SRR AN A RR IG A BEHEIL

@ RSP + —SORETE M + —
FORBETIIEM + — R E M T 2 A PR 1L ik
JREAKIE AT I, B B R PR KRR FLRBRENRSS

oo BTN R K B e 2 R, e
TIAUE K A3 T AR S, 0 4T 78 43 B 45 /N
PR E T 2335

@ FEREAT/INRTE KA E B, BESCR A
WA AR R A, SRR R, T
[l 4 ) IX S AR AR B DR B A T
YEXERE

S 3K

(L] JE9IE, R LB BRI T LT ]
H7K,2018,44(12) .14 - 19.
Tang Chaochun, Xu Rongming. Research progress of

KA B

chemical removal of manganese[ J]. Technology of Water
Treatment,2018,44(12) .14 —19(in Chinese).

WG YRR PRI AR VR K AT I TR
D], Eifg [R5, 2006.

Yuan Fei. The Research and Experiment of Two-stage
Acid  Washing
Wastewater [ D ]. Shanghai: Tongji University, 2006 ( in
Chinese) .

(2]

Aeration Neutralization Process on

(3]

(4]

(5]

(6]

[7]

BSCAS BT B SRR TR YED /KA K A A Ak
BT ] B R RYT, 1997, 11(5) :26 - 30.
Hu Wenrong, Chen Ping. The role of aeration in limestone
neutralization treatment of acid mine water in coal mine
[J]. Coal Mine Environmental Protection,1997,11(5) :
26 —30(in Chinese).

P AR T, E 2R MK TS ek b b &5
FROFFEIERE[T]. KBb2e 5 TREOR,2013(5) :62 -
65.

Tao Yueyun,Ni Muzi, Xia Shengji. Progress of manganese
contamination removal in surface water [ J |. Water
Sciences and Engineering Technology,2013 (5) :62 — 65
(in Chinese).

BURR. A CER R AL R [T ] R
7K HE7K ,2010,26(18) :6 - 8.

Li Jizhen.
manganese removal by contact oxidation[ J]. China Water
& Wastewater,2010,26(18) :6 —8(in Chinese).
FIR%, FRYSL, A1) 4x, A 1T K BRERER B AR F
FERERELT]. BREE AR ,2012,30 (3 1)) 48 - 51.

Wang Zhenxing, Wang Heli, Li Xiangquan, et al. The

Investigation on mechanism of iron and

research progress of technology for iron and manganese
[J 1.
Engineering,2012,30(S) :48 =51 (in Chinese).

RFRT , RIRSC, Y ifE WY, 45 5 i R K b BB R 23
[J]. ARG 1R ,2008(2) :22 - 25.

Song Chunli, Chen Zhaowen, Fan Haiming, et al. Review

removing in  groundwater Environmental

of copper wastewater treatment technologies [J]

Chemical Defence on Ships, 2008 (2):22 - 25 (in
Chinese) .

- 112 -

P

EERANZRIT (1988 — ), J, R KA, Wi+,
TR, M AT Ol 5 K CRR e K
Hi AR,

E - mail :413327359@ qq. com

e B #1:2020 - 02 - 15



