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pH m /v = 1/20 2
lh pH
“< KCl1 -MgO-
i 200°C 50°C m / Ve =1/100 4 pi2! (AP)
1.5h NaHCO; - m
Viaticos = 1/150 4 p 2 (TC)
(GB 7857-87)%
(300°C (TN) (CN dry combustion)
400°C  5007C) “<
1.2 (GB7885-87))> >
1 400
423.5 4.7 0.35 Fe Ca Mg (
22.57 g/kg pH  8.26
412.0 8.5g/kg (221
F1 40CHKREETEMREANETRZSE
Table 1 Element contents of biochars pyrolyzed at different temperatures
Fe Ca Mg Na Al S Mn Cu Zn Ni
(gkg)  (g/kg) (g/kg) (g/kg) (g/kg) (ghkg)  (mg/kg)  (mg/kg) (mgkg)  (mg/kg)
400°C 1.80 10.32 2.22 0.96 0.31 3.72 76.02 23.34 48.26 7.20
400°C 7.30 8.40 4.93 0.66 0.86 1.75 202.46 322.88 214.79 10.83
1.3
M kg «C ) 300°C 500°C
X kg = X/Mx100% 42.8% 44 3%
29.7%  38.4% [15-18]
Dutta*¥
14 300C  75%(10 min )
Excel2003 SPSS13.0 400°C(20 min ) 35% Sensoz
Mukaddes®™  Valenzuela-Calahorra %
2
(
2.1 H, CO CO,)
b [17,27]
2 FIREBEMEYRRTE. TNSEMBELHESSZM
Table 2 Yields, inorganic N contents and available P contents of biochars pyrolyzed at different temperatures
(%) (mg/kg) (mg/kg)
67.67 bc 238.84 ¢
300C 44.3 65.62 bed 276.72 ¢
400°C 41.0 43.06 cde 473.40 ¢
500°C 38.4 36.91 de 353.33d
32398 a 803.84 a
300°C 42.8 84.07 b 721.61Db
400°C 37.3 1435¢ 806.73 a
500°C 29.7 63.57 bed 798.95 a

P<0.05
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44.3%(300°C)  41.0%(400°C)

38.4%(500°C) 42.8%(300°C) 37.3%(400°C)  ( ) ( )
29.7%(500°C)( 2) [28-30]
Demirbas!'”) ( ) 1311 Chan Xul*?!
Verheijen %
( )
0~ 2.0 mg/kg
2.2
2.3
300°C(65.62 mg/kg)>400°C(43.06 mg/kg)>
500°C(36.91 mg/kg) (67.67 mg/kg) (172 ~ 905 g/kg)P**
( 2 500°C
(P<0.05) 300°C ( 3)
(84.07 mg/kg)>500°C (63.57 mg/kg)>400°C(14.35 mg/kg)
( 2 (323.98 mg/kg)  400°C [15-18]
(P<0.05)
( 2 300°C 500°C
65% ~ 80%
400°C 90%!!72]
3
400°C(473.40 mg/kg)>500°C(353.33 mg/kg)>
300°C(276.72 mg/kg)
(238.84 mg/kg) ( 2) 1.8 ~
400°C(806.73 mg/kg)> 56.4 g/kgh?!
(803.84 mg/kg)>500°C(798.95 mg/kg)>300°C(721.61 331
mg/kg)( 2) Lehmann
(P<0.05) [34]
[34-35]
« 3
[28]
3 FIRBEMEMRKREABETESE. RO ENR pH WY
Table 3 Total C, N, P, K, ash content and pH of biochars pyrolyzed at different temperatures
(g/kg) (g/kg) C/N (g/kg) (g/kg) (g/kg) pH
300°C 7.1b 6179 a 87.15b 186.1d 0.70 ¢ 46.32 b 7.59¢
400°C 57c¢ 632.7 a 112.35b 252.0 ab 0.89 ¢ 48.93 ab 10.12 b
500C 4.6d 674.0 a 146.76 a 268.2 a 1.10 ¢ 52.41a 10.51 a
300°C 13.5a 574.8b 42.58 ¢ 169.8 d 2.34b 11.75d 9.35d
400°C 134 a 597.7 a 44.60 ¢ 2104 ¢ 247b 13.42d 9.61 ¢
500C 55¢ 651.1a 118.38b 229.1 be 437 a 26.45 ¢ 10.12b

P<0.05
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Lima Marshall Y Chan [ 24 pH
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Effects of Pyrolysis Temperature on Physical and Chemical
Properties of Corn Biochar and Wheat Biochar

XU Yan-ping'?, XIE Zu-bin'", ZHU Jian-guo', LIU Gang', LIU Qi"?
(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chineses Academy of Sciences),

Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing

100049, China)

Abstract: The experiments investigated the properties of wheat and corn biochars pyrolyzed at different temperatures.

Results showed that pyrolysis temperatures and original materials significantly influenced the properties of biochars. When

pyrolysis temperature rose from 300°C to 500°C, the yeild of wheat and corn biochars (biochar produced by wheat straw and corn

straw) decreased from 44.3% to 38.4% and from 42.8% to 29.7%, respectively; the total carbon content of wheat and corn

biochars increased from 617.9 g/kg to 674.0 g/kg and from 574.8 g/kg to 651.1 g/kg respectively. For wheat biochar, pH and total
P content increased from 7.59 (300°C) to 10.51 (500°C) and from 0.70 g/kg (300°C) to 1.10g/kg (500°C), respectively; for corn
biochar, pH and total P content increased from 9.35(300°C) to 10.12(500°C) and from 2.34g/kg (300C) to 4.37g/kg (500°C),

respectively. It indicated that the properties of biochar are depended on the pyrolysis temperature and original materials.

Key words: Pyrolysis temperature, Wheat biochar, Corn biochar, Biochar’s properties



