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Fig.2 Two kinds of gravel in Zhongwei, Ningxia
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Table 1 Weathering indices and their calculating formulas
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KA AFREL(WPI) Weathering potential index 100 (CaO+Na20+sz/[()g-cl)-lj§)i*c))/2f%12()0)3+CaO+NaZO+K20+ >1 0
it 4 LB (SR) Silica-alumina ratio Si0,/Al,0, >4 <4
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Table 2 Element composition and its content of green slate and red sandstone

o Jii 55 %1 Content/( mg-kg™) SEE Jii 55 1 Content/( mg-kg™)
SRR NGRS SR NGRS
Element Element
Green slate Red sandstone Green slate Red sandstone
O 497 860.6 52 6505.4 %P 686.3 30.7
FE Si 348 614.5 419 157.8 4 Mn 472.0 177.8
:Fe 42 136.7 3016.0 VR Br 208.9 202.7
Al 36 027.8 458.6 1 Ba 226.2 _
K 29 531.1 217.5 it S 213.1 230.2
C 14 800.0 14 800.0 % Cr 206.9 15.7
i Na 8463.3 350.0 B Zn 122.0 26.2
F.Cl 6 060.4 7040.4 #i Cu 93.7 1185.0
K Ti 4208.0 68.5 B Zr 80.4 —
45 Ca 3548.2 16 688.8 5 Pb 393 —
ZH 3400.0 2300.0 i F 13.5 28.5
AN 1 600.0 1 600.0 i Co 14.9 —
BEMg 1372.2 5517.6 MV — 26.6
B Ni 356.0
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Table 3 Comparison of 2 weathering indices of 2 types of gravels

AL FE 5L NS ARCY e
Weathering index Green slate gravel Red sandstone gravel
AR EE B Vogt residual index 12.85 0.047
127 A 5 %4 Chemical index of alteration 26.37 3.467
b 2% AL F 41 Chemical index of weathering 80.477 3.506
FH A A2 $5 51 Plagioclase index of alteration 118.56 2.408
M FAFE £ Weathering potential index 18 2.7
T 45 E Silica-alumina ratio 10.977 1036.93
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cl 1.48 12.86 0.96 8.23 water replenishment
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Influencing factors of element leaching of compressed gravel in Ningxia
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Li Wangcheng ', Zhao Yan ', Wang Shuai', Tian Juncang'*’, Wang Xia ', Wang Shuangtao ',
Li Chen ', Wang Xing ', Dong Yaping '
(1. College of Civil and Water Conservancy Engineering, Ningxia University, Yinchuan 750021, China;
2. Engineering Research Center of Water Saving Irrigation and Water Resources Regulation
and Control, Yinchuan 750021, China; 3. Engineering Research Center of the Ministry of

Education for Efficient Utilization of Modern Agricultural Water Resources in Dry Areas, Yinchuan 750021, China)

Abstract: Studying the elemental leaching of gravel in the sand soil is very important for the maintenance and healthy development of
the soil in Xiangshan area, Zhongwei, Ningxia province. The test site was located in Xiangshan Township, Zhongwei, Ningxia province
(36°06'N and 105°15'E). In order to study the rule of elemental leaching of sand land under different water supply, salt treatment and
temperature, the elements contents of 2 kinds of gravels were determined by inductively coupled plasma atomic emission spectrometry
(ICP-AES) and inductively coupled plasma mass spectrometry (ICP-MS). In the experiment, 2 kinds of sand gravels were studied in
Zhongwei, Ningxia grey green deep gray slate, and gray red thick coarse-grained quartz feldspar sandstone. Leaching test was in a semi-
closed automated simulation operation room of 5 mx1.2 mX2.5 m. According to the recent 30-year meteorological data at the weather
station in Xiangshan District, Zhongweiand meteorological temperature and water quality data, the effects of water, salinity and tempera-
ture on elemental leaching of gravel were studied. Based on the annual precipitation, through P-III curve fitting results, the 3 level years
of high water year (20%), flat water year (50%) and low water year (80%) are determined, and the three kinds of hydraulic typical years
of high water year, flat water year and low water year were selected in 2007, 1988 and 1986 respectively, and the monthly precipitation
of each typical year was used to control the water replenishment in simulation experiments. According to the research data of the water
melon irrigation system in Xiangshan District of Ningxia and the nearby area combined with the local irrigation habits, 3 levels of ade-
quate irrigation, 75% full irrigation and inadequate irrigation were set up, with a total of 6 experimental levels, 3 replicates at each level.
The contribution rate of each influencing factor to elemental leaching was analyzed by multiple regression method. The results showed
that: 1 ) With the increase of water replenishment, the leaching amount of elements in green slate fluctuated and increased. The leaching
amount of elements Na, Si and Cl in red sandstone increased with the increase of water replenishment. The leaching amount of elements
Mn and Ba peaked at 397 mL of water replenishment, and then decreased. The reason was that the leaching solution was diluted with the
further increase of water supply, so the leaching solution tended to decrease. The fitting equation showed that the gravel leaching
amount of elements had a logarithmic function with the amount of water replenishment, and the fitting degree was high (R2 higher than
0.99). 2 ) With the increase of salinity, the amount of element leaching increased first and then decreased, and reached the maximum un-
der NaCl solution treatment when salinity was about 3 g/L, then decreased gradually. Through fitting equation, we found that the leach-
ing amount of elements in gravel had a quadratic polynomial relationship with salinity. 3 ) Among the influence factors of element leach-
ing amount in the Zhongwei area, the amount of water supplement had the greatest influence on the leaching amount of elements, fol-
lowed by the lowest temperature and the lowest salinity. In Zhongwei area, the influence of leaching amount of elements in gravel was
the highest by water supply, followed by temperature and salinity. The research can provide valuable information for healthy develop-
ment and sustainable utilization of sandy soil.

Keywords:gravels; elements; leaching; salinity; water supply



