%40 % %8 M tOE 2 K HE K Vol. 40 No. 8
2024 4 4 A CHINA WATER & WASTEWATER Apr. 2024

DOI:10. 19853/j. zgjsps. 1000-4602. 2024. 08. 022

BEERER AR EBBIEANAT R A IR KANE T F23CH

R, RER, b R, F A, EOEY, R R,
o xR B
(1.oAREILKRT FRFEFR, LI ARE 150001; 2. 7 M HEFRETAZH RN,
LA A 2150005 3. AREIILKRFARFTREAR B P SAHRNS, ZAIT
oA RIE 1500015 4. 5 REEKEBFARNE, &R EI 518000)

W OE: X HERsmsk 2 EAMAE Z SRR Y BEEKRE BATKRERKE S
15 m¥/d, 3% B KA H K kb AU R F SR E SRS RANT MR E T, TAEMKZ,
IR A Z o R RE TR+ R ZR A AFIRAR T TIRFEAIE AR RIH5EFN. CODéLEL\M
REZHENEEFER,MES 150 m*/d 2R8I R & F JEIRAZp KA K RSB, Bl
AO+MBR A& it —F BLE T XR AP . ZRAEZFT 12007 T, %ﬁk};?ﬁ]‘#}b&%kﬂ%#x}?
F 32 5 XK TT 2%, EATHR BT, 5AA5 T L COD AR .S RT3 2k %5 5k 5
99.79%.99.87%.99.90% , #& % th 7K 35 47 4% & /£ COD<200 mg/L . & £.<40 mg/L ¥ §.<60 mg/L, i# &
(RAACE Tk 5 Fe dp Heak A7 4 ) (GBIT 31573—2015) 84 18] = HE 2k A7

XEBWE: FHAhdk; WEEK; RBASMEK; BB R EMMA; AKX TR; A4
4L 78

FESES: X76  XEAFRIRES: B XEHS: 1000 - 4602(2024)08 — 0130 - 07

Organic Wastewater Treatment Project Case of Iron Phosphate Cathode
Material Production for Battery
CHEN Kan'?, ZHANG Zhi-hao', YE Chao’, FANG Rui’*, WANG Qi**,
ZHANG Kun™*, MA Ji*, ZHENG Tong'
(1. School of Environment , Harbin Institute of Technology , Harbin 150001, China; 2. Suzhou
Sujing Environmental Engineering Co. Lid., Suzhou 215000, China; 3. Urban Water Resources
Development and Utilization <Northern> National Engineering Research Center, Harbin 150001,
China; 4. Guangdong Yuehai Water Investment Co. Lid., Shenzhen 518000, China)

Abstract: The furnace wastewater and exhaust gas scrubber wastewater generated by an enterprise
producing iron phosphate cathode materials for automotive batteries has the volume of 15 m’d, and
contains high concentrations of sulfur and nitrogen organic pollutants such as furans, organic amines, and
thiazoles, as well as suspended solids, which have poor biodegradability and high treatment costs. Most of
suspended solids, COD, NH,=N, and TN in the organic wastewater are fixed into the solid waste for

removal by coagulation sedimentation, single-effect evaporation, and scraper drum drying. The treated
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wastewater is mixed and diluted with 150 m*/d of circulating cooling water from the plant area after
coagulation sedimentation, and is further treated using an AO and MBR technology to achieve
denitrification and removal of organic substances. The total investment in this project amounted to 12
million yuan, resulting in a 77.2% reduction in treatment cost compared to previous commissioned
treatment. Operational results demonstrate that the average removal efficiency of COD, NH;—N, and TN of
the combined treatment process achieve 99.79%, 99.87% and 99.90%, respectively. The final effluent
quality meets the indirect discharge standards specified in the Emission Standards of Pollutants for
Inorganic Chemical Industry (GB/T 31573-2015), with COD< 200 mg/L., ammonia nitrogen less than 40

% 8 M

mg/L, and total nitrogen less than 60 mg/L.

Key words: automotive battery;

phosphate cathode material; evaporative drying;
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eyt (R D . AHE KRGS )E, pH.
COD Z A AR A B Tk 2= Tl 5 44
I HERCRR E) (GB/T 31573—2015) i ] 422 HEHChR v -
pH 4 6~9,COD A 200 mg/L, 2 & K 40 mg/L, M & A
60 mg/L,SS 4 100 mg/L.
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Tab.1 Wastewater quality

BODy/ | BA/ | 1 ., | SS/ [HFH

=i
iH |pH (1502{1) (mg+ | (mg- (r;]wﬁk‘{l) (mg+| (mS-
g L—l) Lfl) g Lfl) Cmfl)
AHHL | 5~ (20 000~|2 000~ |2 000~ |20 000~| 500~ 20~100
KK 10 {150 000 15 000 |30 000{200 000{2 000
Y2 KB IR 100~
AKHEAK 6~7 150 30~50 | 10~40| 10~60 |5~50| 1~3
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Tab.3 Results of coagulation and precipitation

experiment mg- L

J¥5 | PACEUINE | PAMBINE: | PI3E LIEHREITY
1 100 6 140
1 200 12 95
2 350 21 23
3 500 30 10
4 650 39 9
6 1 000 60 9

Zid R, A HLUE K St IREEDUIE G & 77
YIrl B 2 10 mg/L LA, B 2 TR B BE PAC £l 1=
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BEK BICAH K0 0. 142 TF 2 0. 34, A A= b K
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Fig.1 Flow chart of wastewater treatment process
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@© BB T, 1, PEIKAR AR
20 m’,

FEEERE T 25 14,0=1 m'h,
H=150 kPa, P=0. 37 kW) , JUB A1 125,

@ RBEUIVEM . 1 TR EE LA, N
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KR SE 2 1 mx1 mx4 m; PLIEHE 2 mx2 mx4 m, 7K
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RE
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RS 72 000 mmx3 000 mm, 7 {5 2% T Bk A9 L, % fif
%, HoAh o 2205 AR T, fx K75 & i 400 kg/h,
ZRVAJE 1 0.2 MPas il FE#E ] 130 °C IR A% 12~
15 Hz(363 2 1 v/min) .

FEMERRS LRI E T kW AR , BR
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@ AAbitboku . 18, AR EE L 450, A3
HA120 m’,

FEEERL IR 280 H14,0=8.5
m’/h, H=100 kPa, P=0. 75 kW) , 5 i i3t 1 &,
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G1E,
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Fig.2 Scraper drum dryer in discharge
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Fig.3 Water quality of raw water, condensate water,
biochemical influent and effluent in operation stage
w3 0] L, 7E— > H BYas 1 9 1] S5 K K 5 s
K, COD L Z AR R HE 7K B 22 23 30l 3k 2]
222 040,21 511,239 970 mg/L., 7&K% &5 TR
ZBRIG YY) B R 2 BB oT, KA LTS Y pi
FEVEAN R . it 728 Kk TR IS BEK o COD V&
SRR 2R JEK 9 1/50 177 127, K ST R AE
JESR . WEEK SR AR K HEK IR A S, 4 Fhis
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Tab.5 Average treatment effect of evaporation,

R F35H 75. 36% .90. 99% F1 80. 83% ; He ik T
2% COD ., NH,-N Fil TN A4 3 35 2= B K 43 51 4
99.79% .99. 87% F199. 90%.,
6 BARZFHHH

TR #2550 m?, A% R 1200 50, H
A g 2R O 550 706, A R A 3 FH R 650 1
TG AMLE KA AN 912. 26 T0/m’s B ALK
20 L% 6,

*6 ETEAARAA

Tab.6 Details of operating expenses composition

FiH sh g | oam | 20
’ (t-d")
PAMCRINKSEENE) | 0.9 kg/d | 120/kg | 10.8
PACCRGFMIR) | 15ke/d | 37T/kg 45
25500 8% | A% (30% S EALEN) | 0.1 kg/d | 1.17T/kg | 0.11
1% (50% Wilk) | 0.1ke/d | 0.97T/kg | 0.09
fic i 2475 kg/d| 17C/kg | 247.5
. .. [2538kW.| 0.87T/
PSRN
et | HERREAAIT T | (e | 20304
FEIRIh [FER TR AET 18ud | 25000/ | 4500
V5 K ik 1 »
JTgp | PRI 3AUd 150980 450
BfT AN
15 R [ % o _
EARTE ) 4
b Ytk AAkisiR | 0.5ud | 8007TK 00
fi% VBS A5 T W ik T
b BRETRIGEE | 1.5ud [40007G/t] 6000
it 13 683.9

drying and biochemical system mg- L
S| CcoD NH,-N TN
HHLUE KK 63 946 10 303 90 289
ZER G TR EEK 2856 1 694 3739
ALK 380 82 368
AL MBR Hi 7k 82 4 50
HelcdE b 200 35 60

W OFE 0 oE I a4 B A A s @ TRY
TEW ALK BT A BE 2 20 mo/L UL F A ZE R T

LA

Xof A H A5 A B TT N 4515 Y 1 K R R AT
Geit A9 B ¥05 Y ) bR K kTR COD .
NH,-N FI TN #-F-35 J5 B #8530 5110 93. 21% .81. 57%
F191.72% ; H: AL AL FEXF COD . NH,-N FI1 TN fi4 3 2

I H BT, AT HUE K ZZ S MBS R 60 000 JT/d;
I H &# AT , T AE IR T SME RS 46 316. 1J0/d, 4b
PHIRREAR 77, 2% , $ 5% R R 259 d.o
7 %

O X T WL R Z L E AR A R A PR HLR
K, SR PR BE DU TE + 58078 e + B AR B T, P
5 2R EEDINE TE AR HHEKIR G, 2443 AO+MBR
A BE | KK TR IR B2 Tl TS
Yy Wy HE bR #E ) (GB/T 31573—2015) Y 1] 32 HE ik
AR

Q@ A HUE KR 5 e P 7E A AR Ak B 2 i
Bl LB KB RIFRE

@ I HESE A UL KAEEEZ A 912, 26 70/m?,
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