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Abstract: The pH, nutrients and heavy metals of stabilized sewage sludge were investigated by mixing municipal sewage sludge with alkaline fly
ash and mine tailing. The results indicate that water-holding capacity of artificial soil [ (FA:SS=1:1) and [ (FA:SS=2:1)treatments
were significantly higher than that of CK (brown meadow soil), while that of the [V (FA:SS=1:2) treatment was similar to CK: The nutrients
contents Corganic matters N> P, KD of stabilized sewage sludge were up to a high fertilizer level. Moreover; with decrease of the ratio of fly
ash to sewage sludge, the nutrient content of artificial soils increased. FExcept total Ni content of [l (FA:SS=1:1) treatment was high
(187.67 mg*kg™' s Cds Pb, Cus Zn, and Cr for all artificial soil treatments were all significant lower than control standards for pollutants in
sludges and fly ash from Agricultural use (GB 4284-84, GB 8173-87).
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Table 1  Basic physicochemical properties of the compositions
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Fig.1 Water-holding capacity of artificial soils

composed of sewage sludge stabilized by fly ash
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Fig.2 pH and EC of artificial soils composed of sewage sludge stabilized by fly ash
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Table 3 Nutrients content of artificial soil composed of sewage sludge stabilized by fly ash
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Table 4 Content of trace elements of artificial soil composed of sewage sludge stabilized by fly ash/mg*kg ™!
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M DA 23 At R B, 5 U FR S 08 R PR A AR
AME BRI TS BN T F 8 b o i 5 e I
AT A A v i HL A8 W] BN T b A B
P TR I  E R R B KT AN S R v
JerP IR AT S AR IR L, Blidk v i R
A FRR KA R KPR BE X0 Tl o - HEG
) R I A ) A A A B A B i
i 5 B NS N {2

3 it

COBtA V5 I e it L 9 1R 38, N T 3 IR RE K
FER B, R 75 e R K I IC B IR 3 201 1,
)\Ii%ﬁ‘]i‘ﬂkﬁbﬁfﬂHﬁ%?%ﬁé%‘@%fﬂjﬂV(*}’J
TR Y5 R R =2:1: 1) > MOBIEK 757 =
LD > [TOMER 5T =2:1) > VOB K V576 =

1:2)> [ ORI :75 =1:3).

O BEAG B B A A v e s n Le 49 PR 9 m, L
148 pH E S R, T AT T R R, A5 Ak )
2R .

MBS Ye %5 N T 338 b A7 B A
ORI S AL T b TR I 1K EL
B N T g rb s Je s B3, 77 7 = b 2 48
e {FUE S PRI I s I b 48 4 R v e v R 4 1
AR

(4)%&%%%@%%%AT#E&¢B§%T il
CBER: 5  = 110 N & ER A N
187.67 mgkg ™' ?ﬁl&?l%ﬁ/ﬁ%, HeEER
Cd+Pb+ Cu~Zn~ Cr % #0035 (K T 1 R H b, 1X
ALk TV e R K T8 L HEA AR S B E K
AT



2072 7N 58

B

P

% 29 &

SE K-

[ 1] LiMS. Ecological restoration of mineland with particular reference to
the metalliferous mine wasteland in China: A review of research and
practice [ J]. Science of the Total Environment, 2006, 357:38-53.

[2] WZEF,Z0MH. SRR H L5 B A 2527 Ji B
(7). 7 TREBARN 4, 2005, 24(3): 313-315.

[ 3] Bradshaw A D. The use of natural processes in reclamation-
advantages and difficulties J]. Landsc Urban Plan, 2000, 51(1):
89-100.

L4] AR EER. B G A SR e BRIy
1152002, 11CHF]): 257-260.

L5 ] SN0, R85, A & 9T ¥5 Je XA 7 K 2F e 4))
ARSIl ], W AR A 41 1997, 8(6): 645-
649.

L 6] Kriesel W, Mclntosh C S, Miller W P. The potential for beneficial
reuse of sewage sludge and coal combustion by-products[J]1. J
Environ Manage, 1994, 42: 299-315.

L7]1 REE a5l KA R 3 3, ma g
WAV ], E SRR 1995, 32(2):194-201.

[ 81 FERWF, IKTFPE, BT, 48 . WGPk b B A 1) &5 0 0 41 1w ¢
LI]. P FRERE: 1996510012 51-56.

L9 BRIFDR, i, 2B . 3Ty e HE N 6% 56 B fa K fig 1 1
HRGRDFELT]. A5, 2002, 22(6): 802-807.

[10] Martens D A, Frankenberger W T J. Modification of infiltration rates
in an organic-amended irrigated soil L] Agron J, 1992, 84(4):
707-717.

C11] skabfe, BuISE, SRLHY, 45 | V0 M b S i R ) B30 R TR A2 K

[12]

[13]

[14]

[15]

L16]

[17]

[18]

L19]

[20]

JE TR TEARACIIWTFELT]. 2R354, 2002, 13(8): 971-
974.

SIS, SRARB, Wong T W C. Ry B4R V5 Ve %o 1 498 B AL 1
TR R E A R L], T I REIRE 5 1997, 17(4):
322-325.

Abbott D E, Essington M E, Mullen M D> et al. Fly ash and lime-
stabilized biosolid mixtures in mine spoil reclamation[ J1. J Environ
Qual, 2001, 30:608-616.

Jackson B P> Miller W P. Soil solution chemistry of a fly ash, poultry
litters and sewage sludge-amended soill J1. J Environ Qual, 2000,
29: 2430-2436.

Gibbs P A, Chambers B J, Chaudri A Ms et al. Initial results from
a long-term, multi-site field study of the effects on soil fertility and
microbial activity of sludge cakes containing heavy metalsl J1. Soil
Use and Management, 2006, 22(1): 11-21.
BRI, B IR, &5 Vo ie A 3 TR AL S B 6 )R
RN FIITILT]. FEIRY,1994,15(2):49-52.
Kabata K A, Pendias K. Trace Elements in Soils and Plants[ M].
(2nd ed). Boca Raton Floridas USA: CRC Press, 1992. 18-96.
IVGHT, J R R, BRA . RS EIMDL dbat: BEE R
Ak, 2001, 1-35.

BUEA, 25 B e a R DR SR e s il L.
1L, 2004, (2):35-37.

Gibbs P A, Chambers B J, Chaudri A M> et al. Initial results from a
longterms multi-site field study of the effects on soil fertility and
microbial activity of sludge cakes containing heavy metals[ J1. Soil

Use and Management, 2006, 22(1): 11-21.





