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Wit fire vk AT v SR A LTS e T8 — s B R 9
AR, 32 T 11 B4 7K A B4 Ak 2 400
RO TERRAL Y BE R0 B K A AL B AR D T o A=)
VEIE AR DTG RS U, 5 a4 B, AR A TR K
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TR, R 5 — i SR A A B R A A s b BN TT BE 58
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SRR AR

JURTBYERR™ e 3 F v, AP 55 L 4 ACR) A Ak
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W T AR L T A + PUAL 2] + 2R AL Ak B
B Z IR A AR R 1 TR i R A
5 5 S A PR WSO SR AR | PR SRS L i
SN MY B (BAF) X564 0 10 L

AL SR % 22217 7 5K, 8 3 & 7 K A R K
TR T K A (] 2) , RO A IS BB IR 3 A
FLBRES S, SR AR ACO - 318 Bz FRHLALS (K 3) o

(2) A=Y it 5 1 91k

W AR A b R PR B R R, 42 75 Ui B Y BfE
ML AE TG V5 K AL B ) A 0 S R B RS U
WeRE R 7 000 mg/L, ¥5 YR BLIR 5 7 B in A a6 2% B 4%
ol $2 s e 1A 2 o7 4 A AU R 30% o HE B4 1A
BES 7 h, ULyE 1 h, HEW B3 W, I ATG K, IR, UL
VE MR UCAIEIR o A B) AR5 7K 9 A S0 3 mg/L /2
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AHEAFIGPETE AT YL, FF M0 KK R B 2 R G¢
FEBTT.
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Fig. 1 Research process flow chart
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Fig. 2 BAF laboratory test device
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Fig. 3 The schematic diagram of BAF
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Table 1 Hydraulic retention time scheme

A HRT /h
LR E Ty %3
Bk 2.25 1.7 0.85
BA K 1.13 0.8 0.42
A K 10 8 4
Iy s K 3.33 2.5 1.25

TE AR 1R BT PR K A R S S B B B R A UK, FR K
SR AL ST A B B s PRAACHR K, T4k B I B2 AR PR 460 S 10 B B 5 4 44
oK KSR Y B s HRT 7K 3 458 B4 ]

2.3 HiKE AR

BT I AL + AL H + A= LA BEVE T = 2%
A5 b PR T 2R AR AL BRAKCR o K 1 T 20 oK [l 2
el LB b, Jl A 4 R AL SO B X AT D
JI8h, G =G A PR AR, R I AT L
T K ] T B ik

X T 20 LW ) AT — R A A —
EPETG I LA B — R AR SR — R — K . RAAUIA

4 200 me/L, {5 VTS R I5 R OSBRI PEi5 eIk, K
TR 10 b 35 A SR O 4 mg/ L

T2 2(X L 2) AR — R A R —
W —K . REAINA A 200 mg/L

2.4 SWHE

Pl S I RE T8 1o R A — SR A D
5% (HI/T 399—2007 ), SS 4347 J5 i b 5 i 9% (GB
11901—89) , 5 fift SR FH ¥ i S A8 52 , pHL R 3
B

3 ZFREITR

3.1 Bk

VA K EE ORI T AL ST 2 S K R
A K B BE K, PIHR 56 FH K 5 8 5t B
KSR /K U o 70 ¢ 14 0 16 fit B A, /K 4
TEWF 2, HFE2 ATLLE Y, K COD F & b HLik
B, AR KPS A R SR U E; B Ca”
SR . KR COD TR, 243t /K FI RS K AH
S &8/, Bk K o TOC & m ke, T4 8 F 5
TRRED K. HRIERTARBEE S e Ak i
IR B 43 B, 7K v A B 2 0 AR TR 5,
CS2.2,4 - “HIIIR 06 KRS 1A, it H
IR P FNE A 1 245790 i) 32 v] 0, R /K H TOC 32 22 57 ik
R 2K TREA UL, XK T ALY
FIAFAE S R T 8 b , I LA 58 T 25 i S il
FEAK R Y COD, o — 5 T, 5 42 @ 5 7 X 4 B V7 326
HA—E Mk, i Zm bl k. KEFEN
Ca’ " B ) 1 KA 16 9 T i Uiy i 25 Bk

Fz2 FEAOKE T /(mg -+ L")
Table 2 water quality analysis
TRy & &5 %/ % pH COoD TOC Fe’* Ph Zn Cu Cr
WK 0 6.85 642.24 15.63 0.353 4.45 7.27 nd nd
243l 7K 0.006 7 12.19 367.24 19.65 0.197 1.44 nd nd nd
FitE K 0.011 6 8.04 314.65 35.98 0.119 0.86 nd nd nd
36 K 0.006 2 10.07 397.45 21.29 0.211 1.872 1.073 nd nd
% cd Mn K* Na* Ca’* F~ cl- S0,°" NO, ~
K nd 2.17 122.98 32.17 809.4 0.46 13.23 84.70 30. 80
243 7K nd nd 43.96 13.39 578.3 0.66 3.95 65.19 17.50
TSk nd 0.26 51.91 15.32 664.8 nd 2.51 54.56 13.75
I 7K nd 0.352 57.19 16. 83 628.46 0.52 5.19 65.39 19. 107
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Fig. 4 Microscopic examination results of the BFA
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Fig. 5 COD content of each node during domestication
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Fig. 6 COD removal rate during domestication

3.2.2 REFEMXT COD XEREIH M

FEFHSE A T 2817 R0E , A ) 5L Rk
B At A S AR S (] A [R] 7K T 45% B8 R[] o) 7K Ak B 3%
TS o AN TR 5L SRR BE R A B AL B [E] ) COD 2%
BrRAgsZma W 7, L7 AT, B4R A AR AR 5 K
COD F R AR B ., LG 400 B 5 S BRR idr
[F] I, 7E R AESNA RN 60 mg/L 4L 3R 20 min B, % fk
Ji COD [&AIK % 156 mg/L, B 423 — it A= 1k Ab 3 ik 7K
COD #5ifE, 73 Ah R GE R H] BAF (18] 1) , AT A 280k e i
T COD G 1% 5 35 i o A= B DR NP W 2B K i 22 45 )
R, AN b7 1B BL AR S AR B B K COD (3 B Ab B
X e A R 1) R AR, A B ] ) A A b B R, COD 1) 2%
BRI ik 90% , W] 8 s T HA AL FAH (8 7) . )
PEET IS, S E A BOEE K PR B 7% -
(1) BB RN : B4R 53T R B B 58 A0 1, 5 5K
ALY R BN T (2) TRl #2 , 7R 1k
Ak Rl AR A e (- OH)  fE 47
TERZY JETH R B . 51 45 24 R G ) T Sk T K
o IR R AE COD 2 B ot 2 v i 5 A5 AH S 1 e
T AL BT 2 2 RN, AR
A3k 60 mg/L, A LA [H] 24 20 min,
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3.2.3 ARRKI=BE RN COD £ERHIR M

IR 15 B ISR AR R 120 B 22 S 8, AR KRS i
FET RGN FRCR , IR 25 0T 0, 7K F1 15 88
i [ 2o 26 7 K Ah BEAS 58 4, 7K 3455 B3 s ) ik 4 SOAN B
e KA R G A BERE ) T 3R G b B AR i
T, RN T A I /N B B G K D 5 g e e
3 MRIRIK I3 45 B8 i 8] T AR H R G xF COD L BRi
M AL TR 2 TR 3, R 15T 16.71 h iy
IKIE BB X COD A BRSUR el HE 1, i
2K COD e iE N 34.32 mg/L, EFEEN1.9% , 5
Wikn COD A L, Jr 48 1 b RSB B IR AL B B il
IS By Bt COD 25 [k % 43 il 2 64. 2% , 66. 7% Fil
91.9% . LG58, N 1K B A, e RSk
PR IR 5 SRR 7 48 1, UL T2 34005
R K ki — 205

R 3 KRR ISR EEI X COD LB AgRZ M

Table 3 Effect of different hydraulic retention time on COD re-

moval
LES E4is COD/(mg - L")  EBRE/% HRT/h
ik 424.44 - 2.25
SLE K 151.96 64.2 1.13
VED! IR K 141.48 66.7 10
I AR K 34.32 91.9 3.33
ok 445.4 1.7
SLEHK 145.9 67.2 0.8
FE2 IRE K 138.2 68.9 8
4K 62.16 86.1 2.5
ok 460. 8 0.85
SLEHK 253. 44 45.0 0.42
EX IRE K 207.2 55.0 4
4R K 51.26 88.9 1.25

3.3 JRKE R
SR LR T 200 B K AT i S 4k B, ok oK

AN 4 FrR . R 4 BIAL AHEIE I T2 R K
AEBERCRE T AR L T 75 SR A w1 AL + Bkt
B+ AR B T2 KA T AL BE A B S 1A R K
) COD AR % 35. 4 me/L, 84 J&@ ik JiF | SS 45 52 ) ik
TR R R N TR EERAAEZ T, A
WF5E T2 o AOK A T3 e T2, £ 2504 T COD-
Cr K Ca’* &rik, iR “PIEAL + FAbHE + 1k
AR PR iR T2 MK AT YRR BT 5T, LA 58
T EAHK KK AT R, 25 KD F5 AR an e 5
AN O 2 = S =2 Rl 31 BN 1 P WP ) i D = T
KD F8 AR H2 30T, A IR B0 1L PR K (B A o
XPEG T RS H 2 oK AR R 25 00 R, B B T B
RIS, ki Febric 25 T 15 KR K8 An, Ul X e 1
FXFEL 2 T2 20 H K X L e 8 bR 2R . 45 R,
“WISELL + TR B + AR AL PR H R T2 RR 0 1
B AKX BT AR e PE R R B RE . 53 4h, AR 5%
T AR B S B4R 8™ 5 Pb 60.94% ,Zn
2.31% , [AIC 45 5] 2 83. 8% Fil 1. 6% ; 5E k5™ 45 Pb
1.21% ,7Zn 58.16% , [R5 )2 3. 8% F195.5% .,

x4 HIKOKET
Table 4 Analysis of effluent quality

/(mg + L' B pH 41)

H/&K pH Ca Fe Cu Zn Pb CODer NH; -N TP SS
ARTZ 7.10 655 2.14 1.52 0.71 1.44 35.4 10.3 0.48 15.5
X1 6.52 712 3.05 1.43 0.88 1.26 52.1 15.2 0.55 37.8
X2 4.55 805 3.67 1.99 0.52 1.70 80.5 12.6 1.41 55.1

RS POKALBE T IR g2 R

Table 5 test results of wastewater treatment and reuse beneficia-

tion
i/ % 4 ) [l %/ %
P /%
Pb Zn Pb Zn Pb Zn
K4HRim™ 95.50  6.03  61.95 2.45 373.5 148 84.4 1.7
ik K 4%HRiH™ 226.00 14.27 1.0  58.47 144 8343 3.3 95.3
BT 126240 79.70 0.8 0.33 545  26.0 12.3 3.0
JEH" 1583.9 442.4  &75.1 100.0 100.0
KPS0 98.50  6.20  60.94 231 3718.0 143 8.8 1.6
AT K ¥ 227.00 1430 1.21  58.16 17.4 81.4 3.8 95.5
BT 1262.40 79.50 0.70 0.32 556 25.2 12.3 2.9
JEH 1587.9 450.9  870.9 100.0  100.0
K #bkEe- 115.00  7.34 54.31  3.58 398.8 26.3 87.7 3.0
e K #¥HE- 240.00  15.33  0.56  51.75 8.6  793.1 1.9 91.8
BT 1211.00 77.33  0.61 0.58 47.2 4.9 10.4 5.2
JERHT 1566 454.6  864.2 100.0  100.0
KA 132.00  8.46  49.19 3.52  416.0 29.8 91.3 3.4
W2 K #R5- 269.00  17.23  0.37  47.02 6.4  810.3 1.4 93.8

e 1160.00 74.31 0.45 0.32 334 236 7.3 2.7

JEwT 1561 455.8  863.6 100.0  100.0
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Table 6 economic cost accounting of pilot test

RE e wrx D 25

Tiji )58 % T
TRk ma omA ko O BEE
P/
B s 1.0 0.6 0.5 0.3 0.25 2.65 A5
(JC - m)
Giitah R 2.20 [20]
A LR 2~3 [21]

T REUEA R T 2R,

4 RZ

AR

“WIIELL + AL EE + A A AL BEVET H R T2 AL
PR BEA" T K, 78 B M5 R 60 me/ L, 4L A AL
B[] 20 min, 7K J345: B8 B [B] A 16. 71 h, BEAE4G 2 7K
COD ¥R JEFEZ N 34.32 mg/L, £EE K 91.9% , K
{55 B R 0 L SR B B ) R K A BRSO 1) o B

TR T2 R e LT, #4035 K Bl
BIH A TSR TR, BTSETRHA Pb 60.94%
Zn 2.31% , [a) st %45 551 2 83. 8% Ml 1. 6% ; 5EAEH &
Pb 1. 21% , Zn 58. 16% , [F] Uit 3K 4 W 2 3. 8% #
95.5% ,MCIEN Fa bRl T 48 T2 A K L0 15
b, S KT FE PR

Z3F AT AR % T2 A % K S B K [m]
FHRAMEZE 2.65 Jo/m’, HIE KA BT 25 A AL
PR A VE M 9 A P AR, AR SR AT AT L AN R 4k

T ESHOFFEARPK AL B AA
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Ozone Oxidation — biochemical Method Combined Treatment of Fankou Lead —
zinc Mine Wastewater and Recycling

LIU Wei', WANG Jun', DUAN Lianxin®, JIANG Shaojun®*

1. Fankou Lead Zinc Mine of Shenzhen Zhongjin Lingnan nonferrous Co. , Lid. , Shaoguan 512300, Guangdong, China;
2. School of environment, South China Normal University, Guangzhou 510006, Guangdong, China

Abstract; This study was analyzing the beneficiation wastewater of Fankou lead — zinc mine and meeting the technical up-
grade requirements, the research on the treatment of wastewater with the technology of "initial oxidation + pretreatment +
biochemical treatment" was carried out to explore the wastewater with different ozone, catalytic oxidation time and different
hydraulic retention time. Moreover,the influence of wastewater reuse after treatment on mineral processing index was in-
vestigated , and the feasibility of the process was evaluated. The results show that O, was used to directly or indirectly oxi-
dize the residual organic chemicals in the wastewater in the initial oxidation,; the co — pretreatment removes Ca’" and
heavy metals in the wastewater; the subsequent biochemical treatment further improves the quality of the water. In addi-
tion, the ozone concentration is 60 mg/L, the catalytic oxidation time is 20 min, and the hydraulic retention time is 16. 71
h, which can reduce the wastewater COD concentration to 34.32 mg/L, and the removal rate is 91.9% . Further research
shows that the increase in hydraulic retention time and ozone concentration significantly improves the wastewater treatment
effect. Reusing the treated wastewater for ore beneficiation can effectively eliminate the influence of reused water on the
instability factors of ore beneficiation, and it is close to the beneficiation index of clean water. Under stable operation, this
process can not only realize the efficient treatment and reuse of mineral processing wastewater, but also has a lower pro-
cessing cost of 2. 65 ¥ /m’, which can provide usable technical experience for the reuse of wastewater from domestic
lead - zinc processing plants.

Key words: beneficiation wastewater; ozone oxidation; biochemical method; hydraulic retention time; water recycling;
fankou lead — zinc mine
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