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Chemical Components and Heavy Metals in Sludge from Wastewater Treatment Plant

HU Xin, CHEN Mao-lin, WU Yun-hai, Du Bing, WANG Chao

(School of Environmental Science and Engineering, Hohai University, Nanjing 210098 , China)

Abstract: With rapid increase of sewage treatment plants, the disposal and environmental impact of municipal sludge have
been receiving more and more attention. Sewage sludge was collected from Lucun wastewater treatment plant, Wuxi, and the
chemical components and heavy metals by a sequential extraction in sludge were investigated in the present study. We found
that all had high organic carbon contents, high contents of N, P and trace elements, and the sludge may be regarded as organ-
ic fertilizer. However, As content was beyond the state control standard of municipal sludge for agricultural application and
this limited their agricultural application. There was no significant difference in the sedimentation of heavy metals during the
wastewaler treatment process. The results obtained by the sequential extraction procedure indicated that there was significant
difference in the fraction of heavy metals, so the movability and phyto—toxicity of heavy metals also varied greatly. Among
them, the percentages of available fraction of As, Ni, Zn were over 30%, so their movability and phyto—toxicity was the high-
est. Non—hazardous treatment of municipal sludge could change the fraction of the metals contents, but may not be able to re-
duce their contents in municipal sludge. It is suggested that some treatment techniques be taken to change the sedimentation
of heavy metals during the wastewater treatment process to reduce the disposal cost and increase the resource utilization effi-
ciency of municipal sludge.
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Figure 1 The running process in the wastewater treatment

plant in Lucun
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Table 1 Physical-chemical properties of municipal sludge from

the wastewater treatment plant in Lucun

) CEC BRI F N THAZR
B pH
Jemol +kg! /% 1% /mg * kg!
LANIRERI 6.8 88.51 41.4 1.61 2.53
HTETE 6.4 73.25 41.0 1.89 2.12
CR IR 6.9 84. 13 44.5 2.59 4. 86
TAC 6.7 73.07 38.8 2.38 2.59

Mean+SD 6.7 +0.22 79.75+7.77 41.4+£2.3 2.13+0.46 3.03+1.27

1.3 SREMPTREESN

4 0.100 g AT 1 15 PR A i 43 ) & T 25 mL 7
AT R OB, A T mL #AEER (1 mL
AR AN 0.5 mL ¥k = SRR, R I BVE AL, =
M AL IS ¥ A, ¥ 5 B W 1% HNOs i i, E AN
10 mL, F ICP-MS 5 E3 & TR & . H
BCEPIAEATRE, BOPFREME SR . bR A W
JAR 81 WS AE SRy 3 B T 4 1, 2 56 Y B [l Wi R A
90%~108% 2 ] , FE A F 45 2R
1.4 SREMPEEERZNESIHHAR

K FH RN A 0 3K 23 4 25 01 % (EC Standard,
Measurements and Testing procedure ) 3 4% 1) = 75 i% 4%
P FE 15 VA b T L 4 B T R B A A A,
T Hilis BT 2 WIE S0 ik, Bk
yfyia 11T 58 DU I TS U8 S8 AR TR A i oT
FILE T MVITE . AR R PEIZ % AR BUE TR 15
JerbHE & RIT R IIEE G, P S O RE S I 2
A PATRE B S MEAE 4 R

PRV A/ (K1) B 0.5 g TI5RFES BT
50 mL B 2 8.0 %, i A 20 mL 0.1mol - L' HAc,
EWTIEY 16 h, 4000 r-min™ F .0 20 min, FJZ
T2 0.45 pm U UE, BB P MA 0.2 mL % il
M2 ,ICP-MS il & % TR & i .

Al AR (F2): T B — 2 A oA 20 mL 0.1
mol - L.=' NH,OH -HCl (pH2.0), =& TF¥#% 16 h,
4 000 r-min™ F &0 20 min, |24 0.45 pm )
F i 9%, 38 0 R A 0.2 mL e il iR , ICP-MS U] %€ 4%
JLR HH

AL S (F3) ] b — 2 A o A5 mL 30%
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H,0,, & F 25 C/K%H 1 h, {5 m H A A 5 mLH,0,
FRE T 85 Tk 1 h K zE L 2=iE T, 85 A
25 mL 1.0 moL L' NH,Ac (pH2.0) , 5 i F4E % 16 h,
4000 r-min™ T .0 20 min, |2 HE R Z 0.45 pm 4
JIEE 35k 0 B R A 0.2 mL Y A 2, ICP-MS Il 5 4%
TLERTHE,
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A ZN, HERALE. MXWE, PTG RT
Ca Mn Mo 5 & 8w, M —Plislerh K ry & 4L
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DL 5 K 4k 213 72 rho oo 3R DOAR 20 75 98 Hh i
AEFMES . WK 3 b AT LUE A 15 T ke A b
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WP f i, Ca P K Mg S50k 2, B Bk e fik . A3
1 A LVE 5 Je ke S i A HL & 29 41.4%, N
TR 2.13% TP E A A LT LUK
AU R R e (4%~5%) , HoAth Ty + 3 A L %
FHRICE A Hib £35S N —fh 1.0~2.0 g-kg™,
SR A R R AE 0.44~0.85 g-ke! Z0A], 5L K & —
MEAE 16.6 g-kg™ 247 ; L HEREITE Mn Mo B 1y
SB35 K 74 1.7 1 64 mg-kg! 19 5 A
DR s N =R S R IR N N (A =Rl R
HOUE W Mn 55, BAMREMRHME. (200 4
FE PR BLAR DL A O A AT, T A HLUIEHR AN, I
it FASSF-Ai7 3 B b - SR Ak, B2 AR I, RTBRE
Ar 2% AR IK B BE 1 R B 5 249 50% LA L (1) A 1 13k T
R = ,70%~80% 1) Bk b 5% 70 A J2 ,20%~30% Hf b
Rl i, PG BA TS Je B A E 8 &0 .

K2 FREGPTRTRNEE

Table 2 Total contents of mineral elements in the wastewater treatment plant in Lucun

Ca K Mg P Fe Mn Mo B Co
FE b
/g kg /mg * kg
ARG 41.2 6. 25 4.29 17.6 50. 2 0. 65 8. 30 0. 68 24.2
HAETE 38.4 6.02 3.92 19.1 50. 8 0.61 6.67 0.88 19.4
HEALE TR 34.3 8.61 4.91 19.6 50.0 0. 60 6.93 0. 64 25.5
Zytisie 36.5 9.51 5.21 18.2 45.3 0. 55 6. 37 0.61 22.4
W L SRR F 53R B, H 4 i A= 9 vl A
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M3 AT LE B LiE de o Cr Ni Zn (1) % B 400,
M= Pii5 R Cu W& R E . R ARG JEFE
HESJEITTR N SR, " LUE T K e 3
WEEE TR RPEFEENZES., BT
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MR 3 HTLLEH G R As BTl A H 4%
B R3S 3s RS BREE T R ILTH
M5 Cr B Al A AL S 5 RN 60%, BRI e 25
A JE S E 2 R ARE NI Y R VA /58 40 35 T 40 R I
B, AR JEAS TSR AS B E 4 SR W A Ph sk i
BEHS R, RIFAHEE 5RIE 20% 44 ;Cu
(A B AL TS A R 20 60%, R V158 B 25 A o] 18 J5
B BB Zn (R VIS B S T I R 28 1 L B
I17E 35.2%~40.6% 2 7], N CEMEEETEH
Iy R UE H,As BB AE IR/ 25 Al
AL S AR i 4S5 Cr A Cu 32243 #i 78 1] S 1L 25 5 Pb
B A TR AR S RNR V58 e 45 s Ni Al Zn 2253
ARV IS WS AT IR 2SRk Pb 4, B4 BT &R
(RIS IS AR RS ] AUS =B A Atz
YT 50%, A 2 2 k5] 90%LL |, H i B A %
SR RS, Ho, As NI Zn (R V2S5 B 1Y
57 HAE 30% &, g AE 03T A M R ) S (L
19 0E o [, BRI T U FE A6 15 Ve A afh i 45t
3

ENIhZOEs NSRS IR i IR DR EE o v 2
et P Ik A8 i e h R BT R E S, [HARE
R AR 75 e ) F < J T R A 3
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BT 22 55 [ S S e A T AR R B S0% 75 4,
AR 80% /A, SR E G Jm TR IR TG e
A o HRTS R AL B R R Y 4 b TS PR ah 0
@ U R 19 SR AL B0 A AL, T LU A
f 75 7K Ak B AR R, BEKCHE R 1 EE B TR T R TR
TGP IEBETS KA BEEAT 1 . KFER T BiF SR AE
FIUCHL AT LATTHE 25 B, 100 7K P 1 <6 Jes U 4 8 2 A 3%
PETG YA 3T 20 R e 2 b PR R P R 251 AR K
Ab B A PR JR R A Bt AR — Ak Bl AR
(B I0) 3 2532 FH R 7K A BEBE A 2R 58 25, 5 75 K
S RERON o R | 1B S B Ry Ve N 1Y 12
TR A TSR, B IO m R E SR &
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Table 3 Contents of three fractions of heavy metal elements and their percentage in the sludge

As Cr Ni Pb Cu Zn
i &
/mg - kg! /% /mg * kg /% /mg * kg /% /mg * kg /% /mg « kg /% /mg * kg /%
YIUTEE B 177.7 100 290.9 100 147.7 100 91.5 100 225.1 100 1266.9 100.0
F1 553 31.1 6.27 2.2 66.1 44.7 15.5 17.0 5.11 2.3 514.3 40.6
F2 21.6 12.1 3.49 1.2 40.3 273 8.52 9.3 4.35 1.9 445.7 352
F3 55.5 31.2 164.4 56.5 27.6 18.7 3.96 43 143.7 63.8 221.4 17.5
Wk TETE R 186.7 100 283.9 100 136.8 100 92.0 100.0 228.7 100 1231.2 100.0
F1 64.3 344 7.40 2.6 69.8 51.0 24.8 27.0 9.06 4.0 4725 38.4
F2 24.5 13.1 3.37 1.2 29.0 21.2 9.65 10.5 7.45 33 444.4 36.1
F3 48.7 26.1 171.3 60.3 20.7 15.1 5.21 5.7 128.8 56.3 148.2 12.0
Ehvsle R 169.6 100 278.6 100 128.9 100 91.9 100.0 250.8 100 12223 100.0
F1 59.1 34.8 5.90 2.1 67.7 52.5 15.8 17.2 3.24 1.3 471.9 38.6
F2 22.0 13.0 3.40 1.2 35.8 27.8 8.56 9.3 5.48 2.2 4703 38.5
F3 523 30.9 168.7 60.6 26.0 20.1 3.77 4.1 145.4 58.0 161.9 13.2
“YEle B 176.1 100 2843 100 125.0 100 88.9 100 244.6 100 1202.9 100.0
F1 56.7 322 5.87 2.1 63.0 50.4 16.63 18.7 2.15 0.9 486.4 40.4
F2 183 10.4 3.69 1.3 28.2 22.6 8.23 9.3 5.98 2.4 467.0 38.8
F3 57.7 32.8 170.2 59.8 22.6 18.1 3.13 3.5 147.9 60.5 176.9 14.7
fiatilaviid
<6.5 75 600 100 300 800 2000
+3E pH
=6.5 75 1 000 200 1 000 1500 3000

TEH PR = 15 PR — SRR IUR 25 5 1 x100/75 U % 0 F ks 72800 5 v (O 3 7K Ak 5 Sy i RCHR v D(GB 18918—2002),



391 BT AR TG KA BRI AL A L 5 R T R A A 5

2005 4 4 A

o WIU0IE T ek A S B, i s U T A
b BRIG A, BRFE AR5 Y Ak B A, SO g 95 e
TR A 280

3 #Hit

Sl T G K A BTG K Ak B R R WL U
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B3 A AR AT S AL A 5 Ph 3 B0 A1 7R R I SRRV /5
e s N M Zn 220 A AL TR /5S4 A5 0] 3 JRU s
As \Ni Zn [RRIR/SSHAS & B [ 70 R A48 30% L1, H
TERAE 1) 1T B8 P MR ) 25 1 e (LA SR 0
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