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Improving Acid Soil with Lignin - sludge from Treating Pulping Black Liquor( I).

Effects of Improving Soil with Sludge on the Characters of the Acid Soil

MU Huan-zhen', HE Yan-ming’, YANG Wen-bo', CHEN Qian', HUANG Yan-chu', ZHENG Tao'

(1. Research Center for Eco — Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. Kunming Re-
search Academy for Metallurgy, Kunming 650031, China)

Abstract: The improving effects of acid soil with lignin — sludge from treating pulping black liquor was studied using indoor culture
methods with plastic reactors. The lignin — sludge improved efficiently the acidity of acid soil and changed the pH to suitable for the
growth of plants. Improving soil with the sludge restrained the activity of toxic elements, such as aluminum efficiently and increased

the content of available phosphorus in acid soil, which promoted the plants for the absorption of nutrient elements. Under the suitable

pH, the activity of aluminum reduced about 40% and the efficiency of phosphorus increased about 14% . The amount and the size of

lignin — sludge to improve the acid soil were about 0. 25% ~0.50% of the 0 ~ 20 c¢m soil weight and <0. 9mm, respectively.
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Table 1 Physical and chemical properties of the tested soil
T H pH fH KGy /% HHR /% A58 /P0s mg - kg™ &BE/P.0s % 4 H/N % A /KOmg - kg ™!
iR an 4.86 0.96 1.13 14.7 0. 086 0. 047 36.0
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Table 2 Contents of elements in the tested soil

4y LR LR iy JLR CED
1 Al 3.08 9 Ba 182.
2 Ca 0. 06 10 Cu 18.3
3 Fe 1.67 11 Mn 78.8
4 K 0.78 12 Mo <4.00
5 Mg 0.12 13 Sr 19.0
6 Na 0.08 14 v 42.4
7 Ti 0.37 15 In 77. 1
8 S <0. 005 — — —
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Table 3 Physical and chemical properties of the lignin sludge

HH K/ % pH AU/ % KRIFRE/ % K/ %
%k 2.4 13.89 21.3 1.6 80. 6
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Table 4  Contents of the main elements in lignin sludge

%7 S GF i LR R
1 Al 0.79 9 P 0. 06
2 Ca 20. 80 10 Cu 22.4
3 Fe 0.59 11 Mn 98.7
4 K 0.61 12 Mo 26.9
5 Mg 0. 40 13 Ba 130
6 Na 0.16 14 Sr 94.2
7 Ti 0.14 15 v 44.8
8 S 0.31 16 Zn 98.7
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Figure 1 Effects of sludge dose and grain size on soil acidity
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Figure 2 Effects of sludge dose and culture time on soil acidity
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Figure 3 Changes of the soil acidity with the culture time
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Figure 4 Effects of 0. 25% and =0. 9mm of the sludge

on the soil acidity
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Figure 5 Effects of the soil acidity on the content of available phosphorus
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Figure 6 Relationship between the available phosphorus and the soil
acidity in the soil with 0. 25% and 0. 9 mm of the sludge
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Figure 7 Effects of improving soil with the sludge on the activity of
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aluminum in the soil with 0. 25% dose of the sludge
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