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Exploration of the artificial soil made of different organic and inorganic solid wastes YA(Q) Fenxia'* , CHEN Guiping',
HU Wei', XU Bing' ,CHEN Yajun' .FENG Ke'*.(1.College of Environmental Science and Engineering ,Yang-
zhou University .Yangzhou Jiungsu 22512752, Jiangsu Collaborative Innovation Center for Solid Orgunic Waste Re-
source Utilization , Nanjing Jiangsu 210095)

Abstract; Artificial soil were synthesized with eight types of solid wastes (sewage sludge,cow dung,vermicom-
post, mushroom residue, fly ash, gypsum, steel slag and coal gangue) as raw materials. Effects of different ratios of or-
ganic and inorganic wastes on physical,chemical and biological properties of artificial soils were investigated. The re-
sults showed that content of water stable aggregates with diameter 0[>>0.250 mm was generally ranged 20 %-50% in
artificial soils, closing (o or meeting the normal standard of natural soil. The obtained artificial soil was weak alkaline
with monitored pH of 7.12-8.14. During the process of incubation, content of organic carbon in artificial soils was sig-
nificantly decreased. Ammonium-N was converted to nitrate-N in the sewage sludge group and the vermicompost
group. More organic nitrogen was mineralized in cow dung group and in the meantime more nitrate-N was assimilated
into organic nitrogen. The physical, chemical, biological, nutrimental and toxicological characteristics of the arrificial
soil obtained in this experiment had reached similar range value of natural soil. The artificial soil could meet the re-
quirements of plant growth,but considering the high content of heavy metals in some solid waste, the products should
be avoided to be used for production of edible plants.
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Table 1 The physical and chemical properties of raw materials

HE

g pH

fBLEk”

R 2 MR

/(g em™?) /% e kg™h) /g e kg™ Jlg s kg™")
HEETGT 0.74 7.13 12.42 23.14 18.38 0.43
H#3% 0.31 8.17 37.52 32.69 10.30 16.70
1513% 0.65 7.56 31.07 29.00 21.81 4,59
g3 0.49 8.32 17.68 19.47 8.09 4.64
LK 1.15 7.76 — 0.12 0.04 —
BB B 0.67 11.42 — 0.09 0.32 0.05
Wit 1.57 10.10 - 3.75 0.06
SR A 1.22 9.24 — - 0.21 0.35
O TRETEER.E 2L UURE S SO R 6 [,
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Table 2 The contents of main heavy metals in raw materials
SH Cu B Zn B Pb ) Cd B Cr B Ni .
/lmg« kg™ ") /(mg » kg™!) /{mg - kg™") /(mg « kg™!) /(mg » kg™") /(mg+ kg™")
HiEISR 307.0 730.0 90.2 1.7 395.1 185.8
g% 180.0 412.0 121.3 0.1 7.0 10.3
LZES 80.7 166.0 148.5 0.1 7.0 20.3
25 40.6 150.0 40.4 2.8 30.8 30.6
R 10.1 280.0 190.0 2.7 7.0 20.9
BWAaT 90.1 330.0 80.0 1.7 128.0 80.2
foasa 26.0 73.0 19.2 — 70.0 42.0
M 30.0 2 995.,0 49.0 - 2 560,0 —
FRAE D <400 <500 <500 <1.0 <300 <200
D5 IR R AR ME D (GB 15618—1995) H il = RARuEL .
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Table 3 The matching of organic and inorganic solid waste kg
Pig i ERCRCE $3% gl 3% % i MR IR B A b PEVF 4
1 25 5 25 1 T T
2 15 5 35 1 2 2
3 10 3 40 1 2 2
4 25 5 25 1 2 2
S 15 5 35 1 2 2
G 10 5 40 1 2 2
7 25 5 25 1 2 2
8 13 5 35 1 2 2
9 10 5 40 1 2 2
x4 ERBATLIEPKBUEARGERES
Table 4 The content of water-stable aggregates of each treatment
4k 31 FEA PR FIHLER = B MY KR RIGBEY /%

1 A5 iR 1:1 50.21

2 130 T e l:2 13.69

3 AR 1:3 38.77

4 g 1:1 33,18

5 4% 1:2 11,10

6 4% 1:3 37.16

7 LHE:3 L:1 31,74

8 5% te2 26.15

9 LG ES 1:3 20,29
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Table 5 The theoretical predicted pH and measured pH of artificial soil
e FEA PR A LIS = HUEOR pH BE A pI 52
1 UERARUE!S 1:1 7.45 7.44
2 ARG R 1:2 7.62 7.59
3 HFEER 1:3 7.74 7.64
1 3% 1:1 7.96 7.99
5 #2% 1:2 8.15 8.09
6 g 1:3 8.27 8.14
7 L3 E 1:1 7.66 7.12
8 Lok 1:2 7.84 7.46
9 4512 1:3 7.96 7.71
F6 ELBERAITEEFREENFIEL
Table 6 The nutrient content of artificial soil before and after the cultivation
N £H WEA b FoY- . - A .
3 i v _ 5 T k™! 79
LA KA B B /(g kg™ /(mg + kg™H) (mg > kg™") BB/ e k™D /g ekg™") LB %
I J i 11,26 331.70 75.80 0.28 0,57 6.65
1
1231 10.09 3.39 892.13 0.02 .70 6.31
¥ 411 7.41 200,00 65,80 0.26 0,49 4,58
2
B 6.24 5.05 334.61 0.01 0.50 3.59
. SR 5.48 131.90 60.80 0.25 3.54
BERE 5.29 2.30 186,88 0.01 0.27 2,36
M SRR 15.24 10.80 746.70 2.05 7.35 17.71
4
RS 9.67 45.20 90.48 0,21 8.29 12.25
jo¥ X1l 9.80 7.50 468.30 1.32 4,506 10.85
5 e e
IS 7.66 14.56 55.84 0.20 4.96 6.59
B 3% B 7.07 5.83 329.20 0.95 3.17 7.73
¢ kG 4,75 25.72 22.28 0.19 3.14 4,12
. B A 13.71 27.50 546.70 1.37 2.30 14,42
¥ i 7.80 7.50 875.45 0.31 2.14 9.95
RN 8.87 17.50 248.30 0.91 1.53 9.24
8
EFRIF 5.71 7.91 352.15 0.29 1.56 5.24
5 B A 6.46 12.50 149.20 0.68 1.15 6.65
jE 37 3.91 6.72 259.40 0.16 1.17 3.04
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