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Table 1  Basic properties of soil used
pH H"
(g/ke) (mmol/kg)
4.17 15.75 3.4 423 10.88 3.74 4.16 1.62
®2 FMEYRRERMER
Table 2 Basic properties of biochars
() (%)  pH /
(cmol/kg) (mg/kg)
350 39.4 8.88 299 34 80 410.0 25.0 4.0 17
500 52.0 6.59 185 11 13 111.0 14.0 30.0 7.9
*3 WEEKRMER
Table 3  Basic properties of steel slag
pH
(cmol/kg)
11.23 1399 281.19 8.71 6.67 98.03 3.80 1.3
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Table 4 Effects of ameliorants incorporated on soil exchangeable base cations and exchangeable acidity

(mmol/kg) (cmol/kg)
34c¢ 1.1a 9.2d 2.7e 16.3d 0.22a 482a
34c¢ l4a 5030 9.0 ¢ 66.8b 0.11b l4c
26.7 a 14a 254c¢ 93¢ 62.8b 0.11b 0.99d
44b 1.7a 20.6 ¢ 6.4d 332c¢ 0.11b 3.28b
+ 259a 14a 56.0a 139a 96.2a 0.05¢ 0.00 f
+ 3.7bc I.1a 51.6 ab 113b 67.7b 0.13b 0.72 ¢
P<0.05
pH
2
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2
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42%
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Amelioration Effects of Steel Slag Combined with
Biochar on Red Soil Acidity

LU Zai-liang'*, LI Jiu-yu'?, XU Ren-kou'"
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Biochars were prepared from wastewater sludge and peanut straw using a pyrolysis method. Amelioration
effects of the biochars, steel slag and steel slag combined with biochars on red soil acidity were investigated. Results indicated
that steel slag and the biochars contained alkaline substances and incorporation of steel slag and biochars neutralized soil acidity,
increased soil pH and soil exchangeable base cations and decreased soil exchangeable aluminum. At the end of 90d incubation,
soil pH increased by 1.10, 0.72 and 0.48 units due to the incorporation of peanut straw char, steel slag and wastewater sludge char.
Steel slag combined with peanut straw char had greatest ameliorating effect on soil acidity, and led to soil pH increased by 2.14
units, while the amelioration of the biochar generated from wastewater sludge on soil acidity was lowest. Steel slag and biochars
contain some nutrients and addition of steel slag and biochar can improve soil fertility. Among the treatments of steel slag, peanut
straw char, biochar from wastewater sludge, incorporation of steel slag obtained the greatest increase in soil exchangeable Ca*
due to the highest content of Ca in it, and soil exchangeable Ca*" was 4.5 fold higher than that of control. Incorporation of peanut
straw char increased soil exchangeable K" greatly, and soil exchangeable K" was 7 folds higher than that of control. Incorporation
of biochar from wastewater sludge led to greatest increase in soil available phosphorus due to the highest content of P in it and
soil available phosphorus was 5.4 folds higher than that of control. Both slag and biochars increased soil exchangeable Mg®*
significantly, and higher increase in soil exchangeable Mg®" was obtained by combination of steel slag with biochars. Therefore,
incorporation of steel slag combined with biochars not only neutralized soil acidity, but also increased contents of some soil
nutrients because of variation of steel slag and biochars in alkalinity and nutrient contents.

Key words: Steel slag, Biochar from wastewater sludge, Peanut straw char, Red soil, Amelioration of soil acidity
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