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Process Control and Solutions for Activated Sludge Poisoning Caused by Heavy Metals
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Abstract After heavy metal poisoning of activated sludge, the metabolic activity of activated sludge will decrease rapidly, the
pollutants removal performance of sewage treatment plant will reduce significantly, and the system will collapse in severe cases. During
an sludge heavy metal poisoning incident occurred in a sewage treatment plant at a central city, the characteristics of sludge poisoning
were analyzed in detail, and comprehensive countermeasures including the increase of aeration rate, influent control, regulation of
sludge recycle flow and excess sludge discharge, and the addition of external carbon source were taken. Metabolic activity of sludge
were quickly restored, and sewage plant returned to normal operation. This article analyzed and summarized the characteristics of
activated sludge heavy metal poisoning in incident and process control measures adopted by sewage treatment plant, which can provide
an effective reference for other sewage treatment plants to cope with similar incidents and achieve stable operation.

Keywords wastewater treatment plant( WWTP)  activated sludge  sludge poisoning  abnormal influent  process control

B T FE AR AL i e R BE AR TN A GRBUR SRR SGTRT T INGiE 1 X3 T 7K A B A EE AL R
JE IR T35 KIG B BT G AR [ A

(R EM] 2021-02-03 ST X AS ] R 275 K ) Ak BR it 328 ¥ S 3 L (H i
[HEEEA] BEB(1987— ), 5, TEI, 35 MG kiz FITT TH IR X A FLR) R B30 A HECS , Tl k7K
EEHTAR , B-mail : chujinxi@ cpepgc. com., TE—E R P TR AT A2 16 15 7K AL PR R S8 1) KL

[BEIEE]  BIH1991— ) o, TR, EE M F I 5 kis
EI T AE  E-mail ; lvdan@ cpepge. com,,

B, ATARR I PRSI N B A AL AR 4L

— 166 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41, No. 1,2022
January 25th, 2022

A%, AR T 75 7K b B die B R AR
TSIRRGEN , E WA B R A 7 b R FE TS
KB AT A AT LY | S BR U SEBiE K, H
SIS R G istT i R rh, by 52 IS AR S A
PEACK TSI, AR | B8 1 AA BE Toll kK
SRR Hoh R AT T AR T AR A
i AR 2 HE L G R K AR R
LN BT 225 G PR IS P o T 2 3%
REAR TS e R BRACR T H T, B A SRR It i
FEEEE PR AR E SR B T T PETS e RS
SR AR A G R A 4 S 1 A o
JE, LR 4 15 e P R R AR bR I E A (R
4w P RERTIY] AR T AR I PE AL LA K
TR KA S 1 B DT AT IR v 55
1, AR T < J SR K O TG 1 5 Y BRI S IR 5235
PERs e, O 5K AL BT /Y B TAE N A, A SR
TR TG /KA BET P50 R B S 4 T TS
Je E 4w rh AR RTI L AR PR I S KR
W23 B R i, A SR 2 I AT FE 780 2R 4 1
ERL LRI A B AR, W] o s K AR BT iE T

b PR [F S SR A
1 SKAEERER
1.1 BkEETERER

PG 7KAL B 57 T R A AR AL B 10
T vd, K PAT O & K 75 G ) HE bR 1)
(DB 908—2014) H f# A3 T HE B RRAE . %) #E K
MR K & AR 5% , R B0 R ARV A BT
2, LAWBRNE 1 fos, YRR IT N 3 A
FI,E W 1B 4T 75 U8 Wk B 4E R TE (4 500 +500)
mg/L, 7K 715 8 B} [8] ( hydraulic retention time,
HRT) 7545 B4 i} 5] ( sludge retention time, SRT) Al
TSUR RN L 435024 10 h 20 d 1 60% , 15 e 75 Fids
H(sludge volume index,SVI) 4E+F7E (45+£10) ml/g,
5K RIS KA B SRk 2 2 B A T
FHIK, 52 Br iz 47 F 4 i 7K A % 75 % & (chemical
oxygen demand, COD, ) A (250£50) mg/L, HH H
H: 4k 7 % 5 ( biological oxygen demand, BOD;) A
(125+20) mg/L, A] A= b B 45, JF 7K B8 (total
phosphorus, TP ) & (5 £ 1.5) mg/L, # /K & &
(ammonia nitrogen) " (45+£10) mg/L,

B 1 kA T AR
Fig. 1 Schematic Diagram of WWTP

1.2 KEaHHE

AL TP & A (total nitrogen, TN) | 2 I ¥
(suspended solids,SS) .COD,, #I2R FH7EZ Wl & 58
TR W5 7 38 bRy R A R A A
) o0 R R A B T kO 1% AN ZE (Thermo
Fisher, ICAP7200, 35 [/ ) , i 1 5K % i L7298 6 6
T E (M PF32, db 3T, ¥E fi %A ( dissolved
oxygen, DO ) R HI 7€ £& W W % #& I & ( HACH,
DY3000, 3 ) , 25 W4 R Olympus CX31 2

MEE(HA)
2 SiRHPHHKEMERIE

2019 4F 6 H—2020 4F 3 H ,iZi5 /KA BT e f5
Z R B K SR FE R, DL 2019 4F 7 H o, SR
MRTERGHERE BT, A DO 2875,
TSIRTIRENEAS 22 HURE U AR W Ba ke, 2 B AR 3
W) B e A s is M 2% s B R R AT, R A
Y K E R T, &R RS R R, 2k
AR SEPR G ST TS G IR R , Ay R 5

— 167 —



e, B B

PRIV H G R R T T 2Tk SRR

Vol. 41,No. 1,2022

A5 Ve T EE A 7 K B Th s LR IR AT
2.1 DO BEHAS

ST V5 K AL BT 32 e R v 1) A 0 S b P
B, W S VR R TR SR AL DO AT TR 8,
SIS A DL AL R R H T ARG
BB TR 5 S S BRIE AT W 25l R A
WAF A B DO FEHITE 2 me/L 247, T PETS I8 8 %
A FEBE K I, OB R A2 0 2 2, %
JREM A DO BRI FHZOR T, 76 R S5 T,
FEWII N B DO 2 e T, TG R A
U911 DO KRR S8, TS U P 5 R

W,

AR B TE KA B OR DR i SR G4
DO, IE # iz 17 B 45 A= Wit 11 DO Wk J3E 35 42 1 78
0.5~3.0 mg/L, &2 Rl kTG )¢ 32 3 & 4 )8 K
TR R DO ARG O, R 2 I A2 BN EH AR
K i 5 FERIAE RS T, ARt DO iR
FhE, 1 RYVF 3 RAVEYIMA R DO FE25 2 h N4
HAF) 5.4 mg/L 1 6.6 mg/L,2 ZF 4L DO
Frigcts A8 K P EERT DO AR 2.7 mg/L, 33X 2Bk
HORBLSEH B 1.3 RAVCE WG C Z&p ™ Em
i, 1 2 RANGIe bR, FE R KR A Y 1.3
FRENHEK K B FE AT S5 T 2 FR 5 K K & A
BAK,

B2 HeEEKmEHTE DO BRI
Fig.2  Dynamics of DO before and after the Impact of Heavy Metal Wastewater
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Fig. 3 Morphological Changes of Protozoa before and after the Impact of Heavy Metal Wastewater
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Fig.4 Dynamics of Ammonia Nitrogen and TP in Effluent of Biological Zone before and after Sludge Poisoning
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