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Application of desulphurization gypsum with fly ash improves saline—alkali soils
YAN Yu-long', DU Xue-jun', WANG Yuan-yue', LIU Jian-li', DING Yin-gui', WEI Yuan-song”
1. China Energy Conservation and Environmental Protection Group Engineering Technology Research Institute Co. , Ltd. , Beijing

101302, China; 2. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract: Saline-alkali soil is prevalent in arid and semiarid areas of Dingbian county. The aim of this study was to
determine whether adding desulfurization gypsum, fly ash, or a combination of these two materials can improve
saline-alkali soil. Pot experiments were conducted with alfalfa (Medicago sativa) growing in saline-alkaline soil with
10 treatments, including a control (CK) , soil with the addition of desulfurization gypsum (1%, 2%, 4% ; D,, D,,
D.) , soil with the addition of fly ash (1%, 2%, 4%; F,, F,, F,), and soil with the addition of mixture of
desulfurization gypsum and fly ash (0.5%+0.5%, 1%+1%, 2% +2%; DF,, DF,, DF,). The salinity,
sodicity, and nutrient profile of the soils and plant growth were analyzed. The results showed that the addition of
desulfurization gypsum reduced the soil pH, increased the total phosphorus content in soil, and increased plant height
and biomass. The contents of SO,””, K™, Ca® , and Mg"" in soil increased with the addition of desulfurization
gypsum. The addition of fly ash increased soil pH, SO, , Ca’" , and total iron contents, decreased the soil
K" content, and resulted in decreased plant height and biomass. The mixture of desulfurization gypsum and fly ash
significantly reduced the total iron content and increased the total P content in soil, but did not significantly affect

plant growth. The results indicate that, compared with the addition of desulfurization gypsum and fly ash to saline-
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alkali soil, the addition of desulfurization gypsum alone more effectively improved soil quality and promoted plant
growth. These results provide a scientific basis for the improvement of saline-alkali soil and for the comprehensive
utilization of coal-based solid waste in arid and semiarid areas.

Key words: arid and semi-arid areas; soil nutrient; ion concentration; biomass
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Table 1 The content of heavy metals in experimental materials (mg-kg™)

% Fx Name Hi Cu #5Ph ¥EZn B NI # Cr i Cd K Hg fifl As
+ 1 Soil 22.3 11.6 39.0 15.9 46.9 <0.1 <0.002 11.3
Jii 77 & Desulfurization gypsum 1.7 <1.4 10.7 1.7 14.2 <0.1 0. 300 4.4
KR Fly ash 0.7 <1.4 1.9 2.4 3.5 <0.1 0.100 1.5
[ % b5 1D National standards @ 100.0 170.0 300.0 190.0 250.0 0.6 3.400 25.0

U = DR A o 4 75 e KU b (GB15618-2018) %
Note: D Use standard for risk control of soil pollution in agricultural land (GB15618-2018) '**'.
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Table 3 Ion concentrations in different treatments (mg-kg™)
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Fig. 1 The effects of different treatments on soil pH
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The effects of different treatments on electrical

conductivity of soil extract

fb 3 AT iR AR BT WRARE T RREARET =S =S e BET
Treatment Cl SO, co; HCO, K' Ca™' Na' Mg
CK 13.440.2ab  15.641.2d 0.0 538.8-28. 3a 19.740. 5¢d 72.242.3¢  27.941.2ab 15.640.2b
D, 14.640.2a  475.54:220.8d 0.0 433.1446.6b  18.941.7cde 174.7439.0d 32.440.9ab  12.71.8bc
D, 14.540.4a 4635.741014.0b 0.0 201.3-+9.3d 30.042.5b  494.6+25.9b 32.043.5ab 31.4+1.7a
D, 13.92420.8ab  7434.54-395. 8a 0.0 228.8431.0d  37.6+3.4a  598.4416.8a 28.241.8ab 35.6+1.4a
F, 14.340.3ab  27.54+1.1d 0.0 371.1425.4bc  20.8+0. 6cd 91.742.0e  33.040.7a  14.0740. 3bc
F, 14.540. 9a 24.44+1.6d 0.0 378.2418.6bc  18.740.4cde  86.7£2.2¢  29.842.1lab  14.440. 2bc
F, 13.340.2ab  34.740.5d 0.0 348.7+7. 1c 15.140.7del ~ 77.743.2¢  27.6+1.7ab  14.5+0. 2bc
DF, 12.940. 1b 24.941.4d 0.0 434.1413.2b  13.620. 4def 78.740.8¢  26.840.7b  11.324-0. 3bc
DF, 13.940.2ab  34.346.8d 0.0 322.3+14. 3¢ 11.440.7( 82.8+2.1e  28.040.8ab  8.9%0.6¢c
DF, 14.440.4ab 2575.741252. 9c 0.0 213.5423.3d  21.4+3.2c 384.1£73.0c  31.341.2ab 29.84+5.3a

TE = A /NG 53 3R AN [A) b B ) 22 57t 35 (P<<0. 05) .

Note: Different lowercase letters within the same column indicate significant differences among different treatments at the 0. 05 level.
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