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cm ) 300 600 (2]
900 C 60 min 150 C/h
T300te0Vis0(T1) TsooteoViso(T2)
ToootsoViso(T3) 600 C 5 min C = Cpe™ C t
150 min 150°C/h (g/kg) C,
TeootsViso(T4)  TeootisoViso(Ts) 600°C (g/kg) K ()t ()
60 min 50C/h  250°C/h T=0.693/K (¥
TeooteoVso(Ts) TeooteoV2s0(T7) )
600 C 150 /h 60 min
1.0% 4% 2.1
1.0%(Ts) 4.0%(Ty)
To~ T, 2%
( 15 cm) C (>70%)
70%
5d 300 600
35 12 15 900 60 min C
H (0] N C
1.4 )
C H N CHN H/C O/C (N+O)/C
( elementar Vario Macro) 1
( )
o H/C O/C (N+O0)C
3

H/C 0/C (0O+N)/C

1 TRDEEMRRENESD B TRARFERETF bt

Table 1 Elemental compositions and atomic ratios of different Artemisia ordosica biochars

Ts00ts0Viso TeootsoViso ToootsoViso TeootsViso Tsootis0V1s0 TsootsoVs0 TsootsoVaso

C(g/kg) 701.70 £ 440 C 879.70 = 0.20 B 899.30 = 0.20 A 768.50 = 20.11 D 879.69 + 15.02B 873.90 & 20.12B 873.97 = 25.78 B
H(g/kg)  40.00 =2.60A 2930 +£0.10C 18.60 £ 0.19E 3552+ 1.02B 24.18 £ 1.94D 2883 £236C 29.05%122C
O(gkg) 24530 = 030A 79.80 = 0.90D 7340+ 0.17D 184.02+ 10.62B 8645 £ 2.69C 8623 +3.02C  86.46 +3.04C
N(g/kg) 13.00 £ 1.L10A 1120 £040C 640 £ 130E 1196 +£ 1.02B 9.68 £ 1.11D 11.04 £ 0.79C 10.52 £ 0.89 D

H/C 0.68 0.40 0.25 0.55 0.33 0.40 0.40
o/C 0.26 0.07 0.06 0.18 0.07 0.07 0.07
(N+0)/C 0.28 0.08 0.07 0.19 0.08 0.08 0.08
P<0.01
2.2 15 To~ T
2.2.1 8.26% 22.02% 7.74% 5.27%
7.82% 7.09% 8.10% 7.84%
(
1) 300 'C 900 C

150°C/h ( 2 600 C
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600 'C

300
900 'C

®2 FREMBRIEFREE T LR BHHNKN S E(g/ke)

Table 2 Organic carbon contents in sandy soil under different biochars and incubation time

()

0

3

5

12

15

(To)
T300te0Viso(T1)
TeooteoViso(T2)
ToootsoViso(T3)

TeootsViso(Ta)

2.30 + 0.02 Ah
16.25 + 0.56 Ad
16.28 + 0.38 Ac
17.65 £ 0.64 Aa

16.12 + 0.33 Ae

2.24 + 0.15Bg
13.83 + 0.21 Bf
15.82 + 0.69 Bb
17.21 + 0.78 Ba

15.66 + 0.42 Bc

2.18 + 0.08 Ch
13.38 £ 0.14 Cg
15.54 + 0.22 Cc
17.09 + 0.19 Ca

15.35 £ 0.28 Cd

2.16 = 0.10 Dg
12.84 + 1.02 Dg
15.33 £ 0.61 Dc
16.81 £ 1.03 Da

15.16 = 1.00 Dd

2.11 = 0.14 Eh
12.71 = 0.20 Eg
15.02 =+ 0.19 Ec
16.72 £+ 0.34 Ea

14.86 + 0.25 Ed

Teootis0V1so(Ts) 16.36 + 0.49 Ab 15.90 + 0.52 Bb 15.66 + 0.22 Cb 15.39 + 0.45 Db 15.20 + 0.36 Eb

TeootsoVso(Ts) 15.80 + 0.61 Af 15.34 £ 0.31 Bd 15.06 £ 0.31 Ce 14.87 £ 0.38 De 14.52 & 0.48 Ee
TeootsoVaso(T7) 15.68 & 0.33 Ag 15.22 £+ 0.26 Be 14.93 £ 0.56 Cf 14.76 £ 0.52 Df 14.45 £+ 0.22 Ef
P<0.01 P<0.01
TS()l)t(»l)Vl 50 T(vl)()t(v()vl 50 T‘X)Otﬁl)VISO ( 3) 1 5 1 % 2%
105 T(v()l)tSVISO T(le)tISl)VISO - T(»()Otﬁl)VS() 4(y
,3\ 100 T()”Ut(»UVZSU °
< g5 9.49% 7.74% 4.40%
Bg 90 |
a4
RN
X857 ( 2
z 80 4%>2%>1% 15
Sy 1% 2% 4%
70 s . . . s s . .
0 2 4 6 8 10 12 14 16 90.52% 92.26% 96.21%
KegRmsta) (1)

E1 TREMERIKFIEFREIEGIRAFRER
Fig.1 Residual rates of organic C under different biochars and
incubation time

1%>2%>4% 1%
2.2.2

R3 SEWMERRARERAEMEFTEE T LR ENKRS E(2/ke)

Table 3  Organic carbon contents in sandy soil under different application amounts of biochars and incubation time

()
0 3 5 12 15
(To) 2.30 = 0.02 Ad 224 £ 0.15Bd 2.18 = 0.08 Cd 2.16 = 0.10 Dd 2.11 = 0.14 Ed
1% 12.64 + 0.44 Ac 12.18 &+ 0.56 Bc 12.00 = 1.00 Cc 11.57 = 0.62 Dc 11.44 = 0.57 Ec
2% 16.28 + 0.38 Ab 15.82 + 0.69 Bb 15.54 £ 0.22 Cb 15.33 = 0.61 Db 15.02 = 0.19 Eb
4% 22.71 + 1.03 Aa 22.35 + 2.30 Ba 22.17 = 1.07 Ca 22.00 + 0.96 Da 21.85 + 0.31 Ea

600°C

60 min
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100
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3 ( )
= 96| ( 1 2)
s
92}
90 - . - . : . .
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FaFRudia) () ( 4
B2 SEYBRRAEREREMIEFEENRNZER
Fig. 2 Residual rates of organic C under different application o
amounts of biochars and incubation time 27.1 (2'26 ) 900 'C
138.1 (11.51 600 C
2.3
2.3.1 100 ( 8 )
C=Cpe™ 600 °C
( 4 5) 300 C 3.54
R4 FREEYRRFEFREE TANKREROFERANR)
Table 4 Half lives of organic carbon degradation under different biochars and incubation time
()
3 5 12 15
Ts00ts0Viso(T1) 12.9 + 0.1 Df 17.8 = 1.9 Cf 353 £ 0.9 Bf 423 + 0.4 Af 27.1
TeootsoViso(T2) 72.5 = 0.6 Db 74.5 £ 0.5 Cc 138.3 £ 2.5Bb 129.0 + 1.2 Ac 103.6
ToootsoViso(T3) 82.4 + 0.2 Da 107.5 & 0.4 Ca 170.5 + 2.1 Ba 192.0 = 2.0 Aa 138.1
Teoots Viso(Ta) 71.8 = 0.2 Dc 70.8 £ 0.5 Ce 1354 + 1.2 Be 127.7 = 1.3 Ad 101.4
TeootisoViso(Ts) 72.9 = 0.3 Db 79.2 £ 0.8 Cb 136.1 + 0.3 Bd 141.3 = 0.2 Ab 107.4
TsooteoVs0(Te) 70.4 + 0.4 Dd 722+ 1.1Cd 137.1 = 0.9 Bc 123.0 + 0.7 Ae 100.7
Teooteo V2s0(T7) 69.8 + 0.5 De 70.7 = 1.1 Ce 137.5 = 1.1 Be 1272 + 0.6 Ad 101.3
2.3.2 (1677 ) 4%
( 1% 2% 251 1.94
5)
1% 2% 4%
80.3 (6.69 ) 103.6 (8.63 ) 2013

RS HEWMRRARRAEMNEFNETHNBREENERHARA)

Table 5 Half lives of organic carbon degradation under different application amounts of biochars and incubation time

()
3 5 12 15
1% 56.1 = 1.1 D¢ 66.7 = 0.8 Cc 94.0 = 2.3 Bc 104.4 + 1.6 Ac 80.3
2% 72.5 + 0.6 Db 74.5 + 0.5 Cc 138.3 + 2.5 Bb 129.0 + 1.2 Ac 103.6
4% 130.1 = 0.9 Da 144.0 = 2.4 Ca 261.8 = 1.2 Ba 269.3 + 3.2 Aa 201.3
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Degradation Characteristics of Artemisia ordosica Biochar in Sandy Soil

HOU Jianwei', SUO Quanyi’, DUAN Yu” *> %, ZHAO Peiyi>* > ¢, ZHANG Jun**>¢, JIN Yupeng>*>°

(1 Wujiang River Institute of Agriculture and Forestry Economics, Tongren University, Tongren, Guizhou 554300, China;

2 Institute of Resources and Environment and Detection Technology, Inner Mongolia Academy of Agriculture & Animal
Husbandy Sciences, Hohhot 010031, China; 3 College of Grassland, Resources and Environment, Inner Mongolia Agricultural
University, Hohhot 010019, China; 4 Inner Mongolia Key laboratory of Dryland Farming, Hohhot 010031, China;

5 Scientific Observing and Experimental Station of Arable Land Conservation (Inner Mongolia), Hohhot 011705,China;

6 Wuchuan Scientific Observing and Experimental Station of Agro-Environment, Ministry of Agriculture, Hohhot 011705, China)

Abstract: Artemisia ordosica biochars were prepared under anaerobic carbonization condition at different temperatures
and added into the sand in order to identify their organic components, carbonization process and degradation characteristics under
different carbonization conditions. The results showed that the mass fraction of H, O and N elements, H/C, O/C and (N +
O)/Cdecreased first and then tended to stable with the increase of temperature and carbonization time, but they were not affected
obviously by the heating rate, while C showed the opposite trend and it was near stabilized after carbonization temperature > 600
°C, the carbonized time > 60 min. The stable values of the above indexes were about 29.3 g/kg, 79.8 g/kg, 11.2 g/kg, 0.40, 0.07,
0.08 and 879.7 g/kg, respectively. Degradation rate of biochar was reduced with the increased carbonization temperature,
extended carbonization time and increased amount of biochar, its half-life was about 2—12 years. In conclusion, the biomass
heating pyrolysis is a process in which carbon enriched and polar functional groups cut, meanwhile aromaticity increased but
hydrophilic and polarity weakened, and application amount and carbonization temperature are the decisive factors in influencing
degradation of biochar.

Key words: Artemisia ordosica; Biochar; Organic components; Sand; Degradation of cycle
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