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Application of Modified Micro Aeration Oxidation Ditch/Micro Electrolysis/
Flocculation Technology for Metal Smelting Wastewater Treatment
XIE Xiao-jie
( China Railway First Survey and Design Institute Group Co. Ltd., Xi’ an 710043, China)

Abstract;  Metal smelting wastewater was difficult to be biodegraded, and contained a small
amount of reduced state metal ions. So it is hard to be treated. In the view of this situation, the combined
process of pretreatment/hydrolysis acidification/modified micro aeration oxidation ditch/micro electroly-
sis/flocculation technology was used in the first stage project of an industrial park wastewater treatment
plant. When the industrial park wastewater treatment capacity was 9 520 m’/d, the average influent con-
centration of COD, BOD,, SS, NH; — N, TN, TP, total arsenic, total cadmium, total lead were 460
mg/L, 140 mg/L, 187 mg/L., 24.3 mg/L., 36.2 mg/L, 3.4 mg/L, 0.04 mg/L, 0.007 mg/L, 0.06
mg/ L, respectively. And the corresponding index of total removal rate were 91.3% , 95.0% , 98.8% ,
90.5% , 87.8% , 94.1% , 82.5% , 100% , 100% . The treated wastewater had reached the first grade
A emission standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB
18918 —2002). The direct operating cost of the wastewater treatment system was 1.011 yuan/m’.
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2.1 KhIEKE

Tolk Bl XK HE T i 2 2 1200 m/d, %5 R
PRI TG PR 2255 77 el 4 Je 7 Ml AR A e] X7 A=
¥ K ft, — W1 TR AL FERLASE 10 000 m®/d,
AL BERLASE A 30 000 m*/d,
2.2 JKJRigit

A B X K T2 4 R R R R K, &
COD NH, - N 47 f B S5 {5 e 1y bl DAL 5K
AFEAR P B A7 A0 B R K I e R BIR 2 b A0 B4 )
P HE G A T 7K G BEAE A b N BB AT FiAL BR S
KB T5 K EG HERIE) (GB 8978—1996 ) = 2k
HEJ 75 REHR A DX R K A I, G A 2 — SR ik 35
WA e 1) HE T I 06 2003 B R 7K AL B35 G )
HERbRHE) (GB 18918—2002 ) H * & /345 — 28§75 Y
Yydse v SRV BE ™ J5 HE AR XK A R, AR 4
7Pl AT Al A 7 T2 s AR K 5 G 4
PREE | 927 [ N AR B Bl DX s AR I E R IR K i
KR, H KK B AT BT 7K A B 75 e
JBChRE) (GB 18918—2002) — 4% A #5if, i5 455 B
ZAF A, BRI i AOK BT IR 1,

F1 gt HAkKR
Tab.1 Design influent and effluent quality
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Fig. 1 Flow chart of wastewater treatment process
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R A B A MERE M AR AR R BE A L, O BB D &
JEE T S KRR pH [ 3R, 38 i 9
JEK ) pH (B R EY 1A 42 B 78 LA e
AR ERARTICUE , B2 BT I 7K e ) A i e AR 285 i i/ Nt
KL AL 35, HE— D BRI K B B [R5
K B, B S TR MR AT A T R 40 2,
IK PN TE T ISR HERL
2.5 IZEIBH

— 3 AR TP RS A S R T2 P | Ak Bl A i
PUTVENM Z5 B TH R T A SXLPS e
T K35 YR K IR i FR ) R 2 5 Rl 2 3 3. 0 x 10°
m’/d BUR AU A, oAl A HT + 4% 1.0 x 10°
m’/d B, TR 1.0 x10° m'/d B2
2.5.1 JREEVIIE M

1JE,R~FH20 mx14 m x5.5 m, B E0KIEN
5m, REGATH 1.5 m*/(m® - h) fFEEEHKL.5
ho PUREMIE A RHE UITE T , BHE BORHA TR 280
m’ ARG EAE A 100 mm, B 1 m, PAC,
PAM J iy 45 B8 Iy [A] 242 15 min, RSF45245 7 m %3
m x5.5 m, REFTIEMICA | HEBHFEIL L &,
BHEHRMN1.0m,N=2.2 kW, #3465 r/min; I
KRB 5, 8 HEN1.0m,N=1.5 kW,
Fed Oy 45 v/ming TR GIRE 2 6 (1 4 1
1) ,0 =25 m’/h,H =150 kPa,N =2.2 kW,
2.5.2 KSR

1 =8 atE s 8 hy RS 30 m x23 m x5.5
m, G ROKIRA S m B S 4 0RE 1 800 m 4
BHRAS S #150 mm x 3 000 mm,,
2.5.3 Mt R AR AT

1 g, RAX RS 26 mx5 mx6.0 m, HEE
Bk 625 m* , A HUKIE R 5.0 m, 45 3045 & I 1) R
1.5 h BoA IR K HET &% 2 &, F R 52 v/
min, H 43 H#4 0 110 mm,N=1.5 kW, HE X R
F26 mx11 mx6.0 m, HRUAEF K1 450 m*, 3%
IR S0 m, AR5 I ] 3.5 h BCA SR Aa I v
KHET AR 2 B 5B 42 o/ min, IHEE AR R 2 500
mm,N =4 kW, HH XN} 826 mx26 mx6.0 m,
AR 3 240 m’ ROKEE R 5.0 m, AR5
RN 7.8 h, 15 A e R = 100% ; A 42 b 1
IKHE AR 4 B 5B 42 o/ min, AR E AR R 2 500
mm, N =4 kW ; a] $& 71208 2R e 660 &, MLk
763 mm x 1 000 mm @ TEHE R 2 ~12 m’/h,

2.5.4 )ik

R UTTE M 1 JE, RPN 724 m x4.5 m, 5
FOKGEHR 2.5 m, RIEFATH 1.0 m*/(m® « h) {5
BRI 2.5 hy B A &L T 5,V =0.75 kW; 75
PWE24,0=50 m’/h,H =150 kPa,N =4 kW,
2.5.5  pH AT O A

pH AT 1 BB, R~ 24 mx1.8 mx5.5 m,
AROKIER 5.0 m fEEEIHE D 0.5 hi fie £R R At 1
A K 92 000 mm x2 500 mm, PP #4 J51 ; EhER il
E2E6(0 H14),0=50 L/h,H =100 kPa,N =
0.25 kW;pH it 1 &, St fif 1 )3, %3t Q@ =1.0
x 10" m’/d, 534 ¥4, B R 6 mx4 mx5.5 m,
RN 1.5 b BRBR i A SEORHAR A 384 m’
2.5.6  pH [t S 2258 I it

pH [E[EM 1 )8, R 8 mx5 mx5.5 m, 5
BOKIEHA 5.0 my =R EFE] A 0.5 h; i NaOH fifff# 1
A K 91 000 mm x 1 300 mm, PP #1 Jii ; NaOH
mzs%E .2 (1 H14%),0=10 L/h,H =100 kPa,N
=0.2 kW;pH i —%&, ZE N 1 ), R~FH
5.6 mx5 mx5.5m, f{RUKHEN 5.0 m, K [H]
4 20 min;; it PAM 226 & 1 &, i 5 mg/L,
BChilveBEN 0.2% s hnhiZe 2 5 (1 1 45),0=1.1
m’/h,H =60 kPa,N =0.75 kW ; &gt HEbL 1 & ,%
HEARHMN1.0 m,N=1.5 kW, 534} 45 1t/min,
2.5.7 &yl

R ERMETUTE M 1, RSP 15 m x 15 m x
5.5 m, RIEHAH2 m*/(m® - h) 5=E R 2.5
h, RHE RN 225 m’ s ECHRIVENL 1 &,V =0.75 kW;
IR 2 4,0=25 m’/h,H =150 kPa,N =2.2 kW,
2.5.8 ML KT

THEEM 13, (52 B I [E] 2 0.5 h, A ROKTR K 5
m, 5 H12.5mx10 m x5.5 m, /KRR AH
EEURREM, R H10mx1.0 mx3.5m,Q =
4.5 ~630 L/s, MEkiB T~ 0.45 m,
2.5.9 1HRNIKRSG

TFIRHRAE 1 5, RS 09 m x4.0 m, 0K
TR S my LA FIRIL L &, /b ELdE R 1.5 m/
min, N =0.75 kW, {5IRBKHLE RS 24 m x 12
m x 10 m; B A P AR AE EUEHL 2 (1 & 1 1), N
=4 kW 4457 B ST E A Sihi.
2.5.10 R ARG

XS ML AR A KRR AL A TR R . — 1K
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EAEYIBR LR E 1 22,0 =5 000 m’/h, ]R3} 24 6.0 m
x5.0 mx3.0 m, EPHCEMAR ) 45 m®, ek 0
TRBUN 10 m® , Ak KA 45
3 BATAR

AWHZRA DT 15 A  afERET4 A
FERzE 11 AH . sl TR AR N G5
BT K R A o R R R R A 2 TS e

A RT  DIEFN IR, JF X0 40 W 18 4T 2 B0 A T
AR R TR RIS E I 1 R )
B BERAL R AER E TE 8 500 ~ 9 800 m’/d, -
HIR P 9 520 m'/d, B RGE LA s R B
FLACHRE , AR /K pH (EIEARLERFFE 6.3 ~8.4,
WAOK A E]— % A HERCPRE. 25 BT L RCR
W2,

*2 BRAERTEBRHR

Tab.2 Treatment effect of each unit mg - L
W H COD | BOD, SS AA TN TP oyl AR SV
BLAnkE W e | HEK 460 140 187 24.3 36.2 3.4 0.04 0.007 0.06
TURDIE | ok 446 137 165 24.3 36.2 3.4 0.04 0.007 0.06
TREEDTE T HH 7K 377 120 49 23.6 35.5 0.7 0.03 0.005 0.04
TKABRR A 7K 301 108 36.6 23.6 35.5 0.7 0.03 0.005 0.04
— R AT K 62 8 14.2 2.3 4.4 0.3 0.03 0. 005 0.04
Ut K 60 8 5.3 2.3 4.4 0.26 0.03 0.005 0.04
o HEL R S K 42 7 3.7 2.3 4.4 0.22 0.007 FHH s
Lyt K 40 7 2.2 2.3 4.4 0.20 0.007 KR KR
. Xt COD,BOD, .SS NH, - N TN TP G BL48 . BT 019 25 B8R 20 3 R 91.3% ,95. 0% \98. 8% .90. 5% .87. 8% .
94.1% 82.5% .100% .100% ,
4 ZFESHT hESEE TR KA ,2011,37(3) :100
- 104.

ARPEKAE PR TR SR 5 8 453 Tyt isf7 ik
FAFFEL 258 0.361 Jo/m’, 2457 2%y 0. 475 Jo/m’,
AT AN 0.093 56/m’, A KKK 0.045 T/
m’ I YA FEER I 0. 037 Jo/m’, WK 7K Ab B 2R 40
BB AN 1,011 Jo/m’

5 4t

AT pel 5 K AL B — ) AR i 4T, {15 bl
X 45 JB 1B R KA B A A IR B e A 1YL R
KK AL . TR S R UE S5, AL PR/ K fif R 1L/
A R AR A Y/ i R R T 46 S V8 R R K Y
SEPRASCR AT a7 ATEA T 4 T v S5 A AR K
-, BA R B R A
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