2013,32(8):1585-1591 xR A K B R FE F R 2013 4 8 H

Journal of Agro-Environment Science

AEIRESIFREY FRxX TIEFISRY 4L
&F—ﬁﬁ}ﬁfﬂﬁkﬁ'ﬁﬁv Mla)

IRERZL A X, PARE S, xS OB, E AL RBRT
(LRI SR A VIR S FRBERR Y27 B, TR 2100055 2.3 M T SRBERFFEHIFBE, T35 M 213022)

& A 150~600 CIi [l P il &5 AL 5 i , At 2 P 5 R S AT S 1 bt TS [ 332 A 5 1) 2 300 I e o - 384T BILRB ™ 1 B T 3
SR FEIR . S5, BEAIR TR AW e b BRI K, 35 A AR SR IR . -3 S A [+ L 1 45 (4 A= 0 o e B 5%
400 d J& , BT LR & A AR RREE (3 0. 38 AR Y SRRk e B AV S T g 1T R AEG , ELVS N 3 T (=400 °C) il 45
AT e B 8 CO, BRVBEHCRAR T AU 0 A= 2 5 5 1) - SFEA B 5 U IR T (<400 °C) il 7 A= 40 e e in 7 - S92 5 e 7 ) 7R
ik, VS NI (=400 °C) il 5 A 400 I3 Ak 11 - 8 L JES A R RS AR 5 B AR R B35 . Do Ak IR InA= I e, 388 HIF SRk &
A AR, AR 1Y E4/E6 {ELIUIZE VT 200 CAN 250 Ciil £ (1 A= 40 B e i i 25 i T LA AL B, 8 i 500 °CA 600 “Ciil 4% 19 2E 4
J A et S AT At A

KRR AR SRR 5 A B 1 s R

RESEEX53 XEERER:A  XEHE:1672-2043(2013)08-1585-07  doi:10.11654/jaes.2013.08.014

Effects of Biochar Amendments Synthesized at Varying Temperatures on Soil Organic Carbon Mineralization
and Humus Composition

WANG Ying—hui', YANG Min', HU Lin—chao'?, LIU Wei-jing', GUO Yue', TANG Wei', DAI Jing—yu"

(1.College of Resouses and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2.Changzhou Research Academy
of Environmental Sciences, Changzhou 213022, China)

Abstract: Biochar( BC) was produced at 150~600 °C. A laboratory experiment was conducted to study the influences of biochar synthe—
sized at different temperatures on soil organic carbon(SOC ) mineralization and the composition of humus(HS) contents. The results showed
that the specific surface area and aromaticity of BC increased with elevated pyrolysis temperature. Soil amended with BC thus produced re—
sulted in increased soil organic carbon(SOC ) content after 400 days incubation. Cumulative CO, release of the soil also changed after BC a—
mendments. The value deceased with increased pyrolysis temperature. For the soils with BC synthesized at temperatures above 400 °C the
value was lower than that of black soil. In addition, increased HS and humic acid(HA ) contents were founded in the samples amended BC
produced at temperatures below 400 “C. However, similar trend was absent in samples with BC produced at temperatures above 400 °C. Lit—
tle change of H/F was observed. E4/E6 values of HA in samples with BC synthesized at 200 “C and 250 °C were significantly higher than
those in other treatments, and the values with BC at 500 °C and 600 °C were significantly lower than other treatments.
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Table 1 Properties of BC produced at different temperatures

FES PR % K531% VM/% &1 7E W/ % C/% N/% LR IR/ g
RS150 86.6 12.8 68.5 187 439 0.82 1.9
RS200 78.7 12.4 69.1 18.5 45.6 0.85 32
RS250 53.6 13.9 56.4 19.7 51.6 1.04 4.1
RS300 47.8 152 542 30.6 525 1.13 75
RS400 35.5 183 26.5 55.2 54.3 1.18 10.6
RS500 34.1 18.1 20.3 61.6 54.5 0.94 38.6
RS600 33.4 20.4 133 66.3 57.0 0.78 39.4
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Figure 1 FTIR of BC produced at different temperatures
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(a) Cumulative CO, release of soil adding BC produced at different temperature ;

(b)The difference value of cumulative CO, release between soil amended with high—temperature BC and control
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Figure 2 Mineralization of soil organic carbon after adding BC
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Figure 3 Mineralization of glucose after adding BC
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Table 2 Changes of composition and content of SOC after adding BC

b e RS150 RS200 RS250 RS300 RS400 RS500 RS600
SOC(g-kg™) 13.01+0.11b 15.28+0.38a 14.57+0.34a 15.49+0.38a 15.21x1.72a 15.60+0.63a 15.91+0.67a 16.01+0.27a
HS(g-kg™) 5.01+0.14¢ 5.43+0.11a 5.47+0.06a 5.45+0.05a 5.32+0.19ab 5.12+0.13be 4.96+0.12¢ 4.90+0.06¢
HA(g-kg™) 2.46+0.06¢ 2.66+0.08abc  2.81+0.02ab 2.92+0.06a 2.83+0.22ab 2.58+0.21bc 2.60+0.06bc 2.59+0.03bc
FA(g-kg™) 2.56+0.14ab 2.77+0.15a 2.66+0.04ab 2.54+0.06ab 2.50+0.36ab 2.54+0.07ab 2.36+0.13b 2.32+0.05b
H/F 0.96+0.07a 0.96+0.08a 1.06+0.01a 1.15+0.05a 1.16+0.26a 1.02+0.11a 1.10+0.07a 1.13+0.04a
E4/E6 3.73+0.04c¢d 3.78+0.02¢ 3.85+0.05b 3.98+0.03a 3.73+0.02¢d 3.76+0.07¢ 3.67+0.07d 3.62+0.08d

T 7 —A 7 i 5 SR AN R 3R Ab B 0] 22 538 51 P<0.05 K-
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