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Current Situation and Risk Assessment of Heavy Metal
Pollution in Sludge from Wastewater Treatment Plants of
Refining and Chemical Enterprises
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Abstract

With the rapid development of refining and chemical enterprises, the problem of sludge produced by their sewage treatment plants
has become increasingly severe, among which heavy metal pollution is particularly prominent. Heavy metal pollution affects water
bodies, soil and the atmosphere, and may also enter the human body along the food chain, threatening human health. This article
focuses on the sewage treatment plants of refining and chemical enterprises, analyzes the current situation of heavy metal pollution
in sludge, and explores the types, concentrations and sources of common heavy metals. After conducting an environmental risk
assessment of heavy metals in sludge, the severity of the problem was highlighted, and it was found that the treatment measures were
lagging behind. Studies show that the content of heavy metals in the sludge of such enterprises is generally high. To this end, this
paper proposes plans such as strengthening the resource utilization of sludge, optimizing treatment processes, and establishing heavy
metal monitoring systems, aiming to reduce the harm of heavy metal pollution to the environment and public health, and provide
references and directions for sludge treatment in refining and chemical enterprises.

Keywords
Refining and chemical enterprises Sewage treatment plant Sludge; Heavy metal pollution Risk assessment Environmental
governanceRefining enterprises; sewage treatment plants; sludge; heavy metal pollution; risk assessment; environmental remediation

(1= =3 =3 o A3
5K AR SR E S BT RIR X 1T
WeTs AR MEE aEE FRHE

FRE TSRS B B BR A BRI LA E], HRE - =R IRBH 745000

=

WA L RIB R, FHFRAE FAGFRAMEL TR, AP ELBTELARE, TLEBFTEYRE, LT
TEBAE . RER KR, Z23FRTERBITERGITE, GEFASEN, LLIEEEETE, FLEN, wEd

VT REERSFEBMEG, Ak, AR EMBTRERLAD, KL LY Z5FTLBUNAREFE, HEE
AT 2R 1T R AT IR AN A R B E, AR N T RIEEREAT B é),

ES 4w
AL TR FiR, TeBTHE; AR TRE; RIEEHE

LB, X ASBEEA R R -

{5/KEFR T BT R, AR5 E R
RN, AT TR AR B TR B, FE
RV 5 AR TSR BRI AR, FEY5eH
EeENAERE AT, BisiiatEEsovmia. 4,
ERNSNS TEER BRI RN RZEP TR —EE
BRI S 5HT, (BEHER I 5 KA ML S TR T
HERIN S ESIF R A AR . B, anaa 0 ilisieth &
SIRIGHMNEG, RIDPEESHARHERER, T2 bRty
ek ) EE PR

1518

Ko 4 PRE T B PudUL R AN Tl (bR A I, JoRfb
ALV EAMC AT ARG, HI5K A 975
Jers AR H 22298 H o Rl 75 7K A Sh AR /9
5, FESERENESESIY, Wi (Pb)  FR(Cd) |
B (Cr) | B (As) 55, XUESREAARBEHIENR
R, RS RER KN EE . Sl ESENG
JURDO 7K (AR a5 5y, B Y5 e et

[fEZENT] #eF (1977-) , &, PEEHRKBA, &
B, Tielh, MBI, TEAR. L2ETHR.

4

BRI A5 A 5 Eh i E 4
JRISHEUIR, DA A R PR AR BEER A2, I



HISHMHRE - £03% - £ 09 - 2025 £ 09 A

EEE NRIFEER, fREFRIIGE SR, Aftmis/KeH
IS HEREERE T UL E GRS A R S ST
LS

2 UM FKAIEB SRESERTHEMR
o
21 GiRPFEEERFEFKIE

A A 5 Eh S aE S MESETE,
HIHAEES (Pb) . 58 (Cd) . # (Cr) . fill (As) |
i (Cu) . Bt (Zn) %, GMELEORKIEAR, 4. .
&R S B 4 o 3R S EORIE T AE i R A B fe AR O B b
kB, amad BRI AR R I B )4
BB T ERhdRET, FhEEATE eI AT RE
it E4 IR, X ESEMETS KHEE A5G 2
5, RAREESIET.

HERNER R EER R R P e P AR M e
WY, EiEE kARSI R SRR R R, e
Rk E RSB A s SEE TRk T
BRI A B

TS RRE T2 e E S B2
B, —BeEge i KT, it R uE, AIREAR
EDERESRXLESE, SEHEREESRETRE, FHit,
5 G SRIEANL L T 2 Mk B 5 e B4 RT3k
S EER R
22 5iRPEEENREST

RIBZL I, 5K 5 Eh SR
MO, THES. 1. SREEEORER F T
ER 5 0ubrtt. ISP NESEREZZMRENE
W, FIHESACKIR ., SRR B T 25%,

TESLBRIGMIR, V25K ISR RS . 5. 8.
FERAG: 4 R DA EE AR IR B . i R E— SRR ek 4
EESB T2, SR NESIEIREEARE ., X
WS E &R AN T, SR REET RS
Br, SRR S 05SSR TR 5 5Y
M. KR W ES B Fab A B AL, il
B ANE, SEBMEREE, ™ EREID AR, N,
HEENT BuR T REIMNES R FRERE, IEYZRE
P BRI, SIS A E & A A EE, DO
SRR AL R T AR
23 BRHAFEERTENFERI

ISR ) E 4B 15 Y BRI AN A S (e i ) 2 2= A
WAELL LA 5T :

TIESGL: SRR ESEBEY HHER . JEENE
Lt AT, KR EE, HIEPNESREIRESER,
SN IR R A A, SRR BRI L.

KAEIG G 2475 AR A B 4 p K R B K iR

PRSI, A TATAEE A R /KBTI, Rk A5,
TKpk ) B 4B AR OO KA A R B, YR PR
R AN B, A .

REIEY: 1SR BB AR AR 2SR
iR, S E SR RSB EIRd E, HF
EHEE SR SHRBERS T, BISSRRIEEA
e
3 TiRE®EITEI XL
3.1 BELEE LRI AR

SR E A BRI IR T AR | PR
T PAIRE R G2 N R A IR, BILR
BT R M M54 ( ERI) | fRERSE%k (HRI)
R R

FREERGHE%L (ERT) : ERI SRR SREIKE . &
VERMRIE SR TS PR 2R M 54T, BRI &k
e, EHRZHIK SRR .

{EERUATER (HRD) : HRITHSIRARERE T4
JEETTREE | R R, 5k T ELEOEa% . Sk
DU IR B S

R AR B sRa ZEARRE (ke . RER
GRVZ MM ERIIES ) | WM AIERE, M BT
ISR E S EERERS.

3.2 5 R 1A 753k 5 5 FR

B ERITRRE, AR TR R & 4
RIS TRACANT, AL K ARIZ SRS
RS ST lis KR 1i5Te, nIl kst s &
SIERE, HEAIERERTNG ALY, 5RO
SRR AT TERD -

AT RER G,

B T5TRrR T H RE R A,
PR E L i (2 B B MR P B I 7l
R, PRI A K B s

KA TSR, B4 mRE AR AR
AR, R RIT e,

REfEE: WHESBISYLES ST, LHEE
B RS T, HR o] R N 1 R
4 TS EIEIT R
4.1 SR BB F

IR RS R & & BT R —.
T FIEMEEER H 25 4 S E R, SRR RE R
BRT MY, B PRI TFHA I E Tis TR s
TR, B AR A, L. RRRTER S
% A ASR SR ESE SR, TRk
SMIFIRER, FISIRARWRYN, MiiE T Es
TEPHORGEE, FRHBASA NSRS B4 BT, Bl

+H

5



