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Effects of Fly Ash on the Exchangeable Heavy Metals (Cu, Zn, Pb) During Sewage

Sludge Composting and Land Utilization

SHENG Jun, LU Wen-jing, WANG Hong-tao

(Department of Environmental Science and Engineering, Tsinghua University> Beijing 100084, China)

Abstract: A series of composting test using fly ash as stabilizing agent were investigated to study the variation of the exchangeable heavy metals
during composting and land utilization. A whole procedure of adsorption and desorption of stabilized heavy metals were analyzed. The result
shows that the exchangeable Cu increases while the exchangeable Zn and Pb decrease during composting. Fly ash has significant stabilizing
effect on Zn and Pb as evidenced by a decline of 62.47% and 92.61% respectively in the trails with flay ash as stabilizing agent. However
there is no obvious change with exchangeable Cu. Although there is a big difference on the activities of heavy metals in different soil types
testeds it seems to be ineluctable that addition of sewage sludge composting products cause enrichment of heavy metal in soil .
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Table 1~ Some physical and chemical properties of composting materials tested

558 % ATHAS E B /mg kg ™!
Wkt pH WAL
FKE AL LR Ko Cu Pb Zn

el 6.38 86.7 72.2 39.8 4.93 8.1 4.04 7.29 69.26
TESFREFT 6.3 81.0 91.5 4.5 2.02 22.0 0.326 — 2.27
AKAe 6.3 1.3 89.3 46.1 0.12 384.2 — — 3.42
AR 12.34 — — — — — 0.51 1.33 0.33
Heyi] - 8.26 7.1 3.1 — 0.42 — 0.15 0.06 0.36
Hite 21 4 4.87 2.6 6.1 — 0.25 — 0.13 1.39 1.36
| 6.12 55.0 58.6 26.4 1.49 17. 7 0.60 0.38 25.24
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Table 2 Change of the exchangeable heavy metals during
CK composting/mg*kg ™!

el Rt HENBIERE ORI HEIRZ )
Cu 0.87a 1.35b 1.62¢
Zn 65.76b 32.88a 32.88a
Ph 6.63h 0.51a 0.41a
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Table 3 Change of the exchangeable heavy metals during compost

adding fly ash/mg*kg™!
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Cu 0.87b 0.47a 1.40¢ 0.83h 0.60a
n  65.76b  21.44a 21442 24.68a  25.24a
Ph 6.63d 0.2a 1.49¢ 0.49b 0.38b

1 3 1T I, N IR R AR R 8 3 M T it AR 1
TEOL R RIS 3 AR 4 0w P= A U 3 P A R AL
s & = i B 45.98% (Cu)s 67.40% (Zn)s
96.98%(Ph) . I S AR R H K B, HEJE L 0T T3
IR SR I AZ S CuPh A HVER, RILHK Cu
HTPh 75— R BB B 5 5 B A P, 1fii 4 Zn (1)
AL R HEIR A& =) 5 e kL 2 () A #e & T
G JE SR, HATHES Zn T 62.47% , Ui IR B AOT
Zn A8 WAL RCR . Cu (R B AAAR, (H %
T2 2 FriEn s IR FEXT TR HE cu B E B
N, B2 ME N R S 38N T 86.21%» A Ik, AHf
FONRR A T A2 Cu IR E (Lt B —
IR AZHAS Ph IS 2 PR T 92.61% , (H 5 TR
I3 R AR SE 7R 1) HE O A B 5 TEA EL L R 5 Ll
A

SO AT ¥ A T 4 () AR AU WL B A7 E 5 4% 10 BLAE
KZ HEEL pH I T v A8 15 A8 e 25 B 4 s 1) LAt T
AHAL, M pH 1 BRI 1 2 A0 Je . HE R I 72 o, AN
DT A A28 T A LT T80 A 4 2 T 4 S, T 2 T S
BTN ST 4 5 R MRS 5 K S S B0 5
SR X0 A 4 2 4 e g K M K 2 TR £ R B - R A
—SE R LR & 8 2 TR IR AF AR PR RS e
i F I SO P AR R O A A TG S AT i R o 3L 1)
X AE 4 43 7 AR R W, A4S AN (W) FE 6 J A ] —
T b 2R T2 (R AR A 0 AT T 22 5

FERn K Kb B 5 () HEE =i 7 (4 1 em), i
IR CFED R 60% » Ji 140 49 15 Me B it 10 4 7 S T
RS LUIR 0 40 FOHE JE 28 7= ) IR A8 e 25 T
SJE T T, Zo A1 Ph G2 E AR AL, T Cu BE A
2.2 HUR) O A H0 25 HE 4 8 ( Cus Zn PR IR 52 )

AT 5 28 S0 IR 2 ¥ YR HE It N - b J o) B I3
PR A R YT Y DR, B R S R S
TRIF5 YA 445 T 4 i I Al A R A 2B 9 L A
TR AR R, A 2 A IR B A R —

SEAER B b S v e e i R T
SRR A AR s — 2 R B AGE I Y pH B4k
(1) 45 JR AR B E L 1 b 2 T S OB AT L EE AT IX 2
AN R, ABIE UL T 23 AR A6 75 F R 7 L B
] RO £33 AT ARS8, FF e vk 5 AN ] B A 1
HERE =W REAT IR A, A0l Y5 e - Mo R B G FE v, FR
Jita FH 17 3 s P R AR,

ARG LIRS ES B S EENZ
371 . O LA G A A E SR LR
AR B A 2 B AR AL s HERE ™ P T 45 8 1R A4k 5
@ TS HENE =4 AR = AR AR

S AE RN 4 ~ 6. Hoh JEAME AR T A
JE =4 4% e LU YR B Ja R AT Kb BRI B 4 SR T S
HORAEAERSN 3 AW L Eer e s, 1
FESH I 4w T3 B i B 2R ok 25 SR T AL By 52
P, AR T &0 AT S8 f5 , A HENE AN L gEA
A FH 255 R 1 A e 25 T 4 1) A B o (A7 5 AR R
WD) Bl 30 9% ) Rl HE L =491 (100 9% ) 1) 5E
B 18 e 4 T B T 5 i B O B 8 i, AR AN R HE
B - 3EAH ELAE I A B 6 3 ek e B S B 1
(19 LG B 23 BT L 398 5 HE R 7= AR AR 6 2 e s
e 8 7 A IR AT TR B, AN [R) 4 S A g
PR R IAF AR ORI 2 7

F4 TELLHISRIERLIEP AR Cu
BT GRZER +0.02)/mgekg™!
Table 4  Change of the exchangeable Cu in different proportion

between sewage sludge and soil/mg*kg ™!

L/ %

THEERA HR A
20 50 80 100
JRYIH 0.154 0.242 0.375 0.508 0.597
s SEdE] 17 . 47 . .
- B AAE 0 0.395 0.473 0.56  0.639
SERRHEE 0.016  0.153  0.098  0.052  0.042
S 0.016 0.021 0.029 0.037 0.042
SR 0.134  0.226 0.365 0.504 0.597
ok
- e AAE 0.074 0.094 0.228 0.428 0.639

SERRBEE - 0.060 —0.132 —=0.137 -0.076  0.042
FLBHIE - 0.060 —0.040 —0.009 0.022 0.042

B4 KW, HEE (100 9% T D rh i AZ e 2
Cu FEZERE 3 /N T K-F- i 391 i s A 1, 335 B 5 )
WIEAH LEAR R S8 79, 2028 th T HEJE )~ W4
WAL AT HUTTIE — 2 20 8t AT HLITE 2% 1 [ 4
53 Cu HrH 3 AT 0 25 35 o T e . 4 )  C09% it AIE
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Table 5 Change of the exchangeable Zn in different proportion between

sewage sludge and soil/mg*kg ™!

N . AL 4/ 9%
THERA HR A
0 20 50 80 100
JRAIME 0.36  5.34 12.80 20.26 25.24
N, e ZAH . . . . .
L I 4l 0.52 252 7.18 831 2296
SE R 1 0.16 -2.82 -5.62-11.96 -2.28
BiiN7tethe 0.16 -0.33 -1.06 -1.79 -2.28

SR 1.36  6.13  13.30 20.46 25.24

- e 2% . . . . .
o I AAE 1.88 11.93  5.13 8.79 22.96
I B 4 0.53 5.80 -8.17 —11.67 -2.28
BUiN7oe b 0.53 -0.03 -0.87 -1.72 -2.28

Ro6 TREILHITRERLIER AR P TR
CGRZER £0.03)/mg kg ™!
Table 6  Change of the exchangeable Pb in different proportion
between sewage sludge and soil/mg*kg ™"

N y L5/ %
THEERA HR A
0 20 50 80 100
JRAME 0.06 0.13 0.22 0.32 0.38
s e 2l ) ) 1 .2 .2
- 4 0.04 0.06 0 0.20  0.29
SERRHEE -0.02 -0.07 -0.11 -0.12 -0.09
R -0.02 -0.04 -0.06 -0.08 -0.09
SR 1.39  1.19 0.89 0.59 0.38
Bk
LT A8 1.30  0.13 0.06 0.06 0.29
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