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1
1.1
(0 ~20 cm)
2 mm
4 pH 6.8
9.28 g/kg 1.06 g/kg
6.89 mg/kg 62.8 mg/kg
2 mm 105 C 24 h
260 g
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1 L 1 mol/L HCI1 1h
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1.3
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(P 0.05 LSD )
2
2.1 53
1
1
x1 EWMRREKRMER
Table 1 Basic properties of tested biochars made under different temperatures
(g/kg) (cmol/kg) (g/kg) (g/kg) (m*/g)
BC450 351.29 38.25 0.581 0.266 32.22
BC500 386.12 34.50 0.865 0.260 49.35
BC600 450.35 29.12 0.922 0.267 70.40
2.2 8%(BCS)
1
(P<0.05) ( ) 1000 -
450 'C 500 C —-—BC0
6%  3%(P <0.05) 2 800f o
)
é 600 | e 2O o -« BC8
Eﬂi‘] .............. N
= 400}
600 C g
450 C ¥ 200}
4.43%(P<0.05) 0 . . . . . .
0 30 60 90 120 150 180
SR PR (mg/L)
400r @pCo oBC4 2 EY R AT RS M IR 2 R R
390 a Fig. 2 Effects of biochars on P adsorption isotherms
S 380} a b
2 370} b
= | c
=
X 0l Langmuir (
330 2)  Freundlich( 3)
320 . . 2 2
450 500 600
IR (C) BC8 Langmuir Freundlich
( P<0.05 )
B 1 SRR E LR 7N E X 1R IR M e 20 ( <0.01
Fig. 1 Effects of preparation temperature and applying amount of 0.001)
biochar on P adsorption in soil ’
2.4
2.3
2 3 3 10 h
800 24 h
mg/kg 70 mg/L 3
90 mg/L 2%(BC2) 4%(BC4) 8%(BC8)
4% (CK)
120 mg/L 1.45% 2.17% 2.54%
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T2 KEFBHEYMRRT LIEBERMMEREAFESHNZMN
Table 2  Effects of rice straw biochars on parameters of isothermal equation of P adsorption in soil
Langmuir Freundlich
gm (mg/g) KL R’ n Ky R
CK 0.735 0.082 0.912"™ 0.380 0.130 0.932""
BC2 0.699 0.084 0.922™ 0.365 0.132 0.954™"
BC4 0.625 0.096 0.913™ 0.292 0.158 0.787"
BC8 0.584 0.103 0.742" 0.258 0.173 0.496
ok <0.01 Hokk <0.001
310 -
4) ( 5)
(
5 CK BC2
70 , , . , )
0 10 20 30 40 50 (RY)
PRI (h) (Qe,cal) (qe,exp)
3 EYIRKRAMEBN LI AZEE N
Fig. 3 Effects of biochar-added amounts on soil P adsorption kinetics
3 RMAKBREFTEY BRI TIEBRM I HFSE
Table 3  Kinetic parameters of soil adsorption of P with rice straw biochars
qe Kl Rz qe KZ RZ
CK 0.275 0.113 0.842" 0.251 18.457 0.943™"
BC2 0.274 0.098 0.889™" 0.247 18.212 0.939™
BC4 0.273 0.108 0.978™" 0.243 21.437 09117
BCS8 0.271 0.079 0.897"" 0.240 22.547 0.890™"
3
[13]
(8] 500 C
Hollister !
Langmuir Freundlich

[12]
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Effect of Rice Straw Biochar on Phosphorus Adsorption in Paddy Soil

ZHANG Pu', LI Renying"*", WU Hongsheng', LI Lin', LUO Jingjing', WANG Fangyuan',
GAO Yaxiaoling', XIAO Cheng', ZHANG Qian'

(1 Jiangsu Key Laboratory of Agricultural Meteorology | Department of Agricultural Resources and Environment, College of
Applied Meteorology, Nanjing University of Information Science &Technology, Nanjing 210044, China; 2 State Key Laboratory
of Soil and Sustainable Agriculture, Nanjing Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Properties of rice straw biochars made under different temperatures were analysed and effects of biochars
addition amount on Phosphorus (P) adsorption in a paddy soil were investigated by batch method. The results showed that
carbonization degree, specific surface area and P concentration of biochar increased with the increase of pyrolysis temperature.
Compared with the control (without biochar), biochar addition reduced P adsorption by inhibiting P adsorption to soil. Moreover,
P adsorption of rice straw biochar was affected significantly by the pyrolysis temperature, which increased with the increase of
pyrolysis temperature. Langmuir and Freundlich isotherm equations well described P adsorption isotherm behavior, and Pseudo
first-and second-order kinetics well described the behavior of P adsorption kinetics in soils amended with rice straw biochar.
Overall, rice straw biochar could improve phosphorus availability in soil through reducing P adsorption in soil and introducing
additional P to soil, therefore, it has a great potential in improving phosphorus fertility in soils.

Key words: Rice straw; Biochar; Pyrolysis temperature; Phosphorus; Adsorption
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