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Table 1 The average of nutrient elements in the raw materials

sl il v g o(B)/(%) ®(B)/(X107)
R R N P K,0 CaO MgO S TFe Mn Cu Zn B Mo
P 614 005 00609 172 782 18 0.04 3.5 656.19 26.63  96.15 72773 1.56
P 174~ 0.09 00725 128 156 037 154 3.89 22697 31.61  33.14 7052 212
jranve 234~ 02 0.0351 1.1 255 06 1.64 3.01 19533 3121 47.18 7255 335
i e 104~ 0.03 0.0226 252 293 263 0.11 563 110533 159534 4939 106.75 16.03
- 304 0.07 0.0582 1.99 74 1.3 001 325 59506 2487 67.73 64.26 0.7

®2 EEBHTESELREETHE (£4:x107°)
Table 2 The average of heavy metal elements in the raw materials

JORHRI 2 FE AU Cr Cd As Hg Pb
IR 61 87.84 0.15 7.24 0.026 0 23.34
iEL O 17 138.76 0.29 6.33 0.029 6 51.77
T 23 128.08 0.23 8.96 0.039 5 47.73
i) 10 94.78 0.14 5.14 0.024 5 12.81
i 30 68.03 0.13 11.22 0.037 8 20.36

®3 EEMELEFSPETIRERE

Table 3 The ratio of the raw materials to the low limit of soil nutrients

N P K,0 CaO0 MgO S TFe Mn Cu Zn B Mo
FELTRME 0.1 0.060 1.5 1.16 120 0.0219 4.15 500 21 62 45 0.55
A R 050 1.01 115 674 150 183  0.84 131 127 155 1.62 284
FRH/RBRME 090 121 085 134 031 7032 094 045 151 053 1.57 3.85
BEAFA/TRRME 2.00 059 073 220 050 7489 073 039 149 076 1.61 6.09
HREA/FRRME 030 038 1.68 253 219 502 136 221 7597 0.80 237 29.15
/T FRAE 0.70 0.97 133 638 108 046 078 1.19 1.18 1.09 143 127
TRRIE/ T BRIE 1 1 1 1 1 1 1 1 1 1 1 1

£ :N.P.K.CaO MgO .S .TFe #.0 %1072, Mn,Cu.Zn B Mo Ax107°,
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Table 4 The ratio of the raw materials to
the critical-value of contaminated soil

Cr Cd As Hg Pb
FEoBUOEESME(10) 150 03 20 03 250

A R 0.59 0.50 036 0.09 0.09
ERAT IR/ P 093 097 032 0.10 021
JERFA 1 085 0.77 045 0.13 0.19
i BB/l AHE 0.63 047 026 0.08 0.05

#E /1l FUE 045 043 056 0.13 0.08
I SR/ S 1 1 1 1 1

1/953/755/5;8/2;10/0 9 EL B BC il % 6 AL T4, B4
I 107, BRAL[E R ]+ LS E & 15 kg, 55
AN —IMAFEFHKAL 0.5 kg(#£5)
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Tm=(0.5]+0.2M+0.2L+0.1T,)(1-n)+(H,)n

x5 AITEHILAISHA

Table 5 The mix proportion and
grouping of artificial soil

v HE%IJtt@‘J/ - %l‘m}ifé/kg R
WA/ Ry R WK AR AR
54 0/10 0 15 0.5 155
ot | 1/9 1.5 13.25 0.5 155
= 3/7 45 10.5 0.5 155
EuE) 5/5 7.5 7.5 0.5 15.5
HHH 8/2 12 3 0.5 15.5
SN 10/0 15 0 0.5 15.5

VRTBUE, 7GR EL B 1/5 7 s ER Ak B PEAL 1L 2 BRI FR AL 2 A e L2021
2 HERET R AR FH TS Y RS R AR E (A T) (GB 15618-2018 {0 Ff GB15618-1995) .
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Table 6 The ratio of these artificial soil to the low limit of soil nutrients

FBUH/FBR N P KO CaO MgO

S TFe Mn Cu Zn B Mo

W4/ TR 0.88 090 1.06 433 1.13
/TR 086 091 1.08 454 1.13
B4/ TR 082 092 1.4 495 1.12
UL/ FRE 085 091 1.10 4.64 1.13
EHA/FR 073 096 127 597 1.10
HNH/TRE 069 097 132 638 1.09

TR/ TR 1 1 1 1 1

3043 0.89 1.05 883 1.11 1.68 632
2743 0.88 1.06 806 1.11 1.66 5382
2145 086 1.09 654 1.11 1.61 481
2594 087 1.07 7.68 1.11 1.64 5.56
649 081 1.16 271 1.10 1.48 228
050 0.78 1.19 1.18 1.09 143 1.28

1 1 1 1 1 1 1
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Table 7 The statistical table of the rate of wheat
emergence and the average of plant height
WEINdERs -4l Bl Bdl SBINdl Bl BNl
HH %% 51 75 75 77 73 82
AL H/em 2586 2226  29.14 2826 37.98 35.08

I fi/em 4746 49.14  52.06 5256  56.10 5434
el /em 3820 39.50  44.62  45.06 4874 4742
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Fig.2 The figure of the rate of wheat emergence and
the average of plant height
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Table 8 The dead leaves rates of wheat seedlings

FEIE WA WA S SR SRl SNl

BIME/R 1096 1922 250 246 2456  264.8
w292 51.2 61.4 592 1072 1382
MiM/% 266 26.6 24.6 24.1 43.6 522

DU 5 [ R FE A A 5/5 I (BB DU 2H) , it 58 13k
F 5
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®9 BERBNEEKEB(FE)R

Table 9 The wheat growth ( dry weight )
in Pot Experiment

g B BT Al A SR AL
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Fig.3 The line chart of element content in wheat seedling and

root soil
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Pot experiment of geochemical engineering for
improving barren loess with solid waste

JIN Zhibin, YAN Tongtong, ZHANG Shuangkui, KANG Yunpeng, XIE Guoliang

(Shanxi Geophysical and Geochemical Exploration Institude Co.Ltd., Yuncheng Shanxi 044000, China)

Abstract: Aecolian loess on the Loess Plateau in China are dominated by the Malan formation, with single
components as quartz and felddrite mainly, and lack of water storage minerals and dark minerals that release and
supply nutrients, which makes the soil lose the foundation of fertility. This is the congenital defect of the
geological root cause of the barren loess, and also the fundamental reason that the natural loess landform area
can't support the growth of high-dense vegetation and tall trees, and make the resulting of serious soil erosion .
The pot experiment based on the geochemical characteristics of Cu, Zn, Fe, Mn, Mo, B, Mg, S which are riched
in construction wastes, coal gangue, aluminum slag, copper tailings and other solid wastes and the characteristics
of riching in mica, amphibole, pyroxene, vermiculite and other minerals. The pot experiment made these solid
wastes into powder and mixed with aeolian loess to make artificial soil, and analyzed the ability of solid wastes
powder to improve the loess nutrient and water retention and drought resistance of loess. Six groups were set up
in the pot experiment with the ratio of [original loess]/[solid wastes powder]= 0/10, 1/9, 3/7, 5/5, 8/2, 10/0 .And
cabbage and wheat were selected as the test subjects. It showed that the solid wastes powder added to barren loess
could obviously improve the growth ability and drought resistance of plants, and the best ratio was [original
loess]/[solid wastes powder]=8/2.

Key words: solid wastes; barren loess; geochemical engineering; pot experiment
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