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Preliminary Assessment of the Potential of Biochar Technology in Mitigating the

Greenhouse Effect in China

JIANG Zhi-xiang, ZHENG Hao, LI Feng-min, WANG Zhen-yu
(College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)
Abstract; The production of biochar by pyrolysis and its application to soil can sequester the CO, which was absorbed by plants from

atmosphere into soil, in addition it can also bring multiple benefits for agriculture production. On the basis of the available potential
survey of the biomass residues from agriculture and forestry section, life cycle assessment was employed to quantify the potential of
biochar technology in mitigation of greenhouse gases in our country. The results showed: In China, the amount of available biomass
resource was 6. 04 x 10° t every year and its net greenhouse effect potential was 5.32 x 10® t CO,,( CO,,: CO, equivalent) , which was
equivalent to 0. 88 t CO,, for every ton biomass. The greatest of contributor to the total potential was plant carbon sequestration in soil
as the form of biochar which accounts for 73.94% , followed by production of renewable energy and its percentage was 23.85% . In
summary , production of biochar from agriculture and forestry biomass residues had a significant potential for our country to struggle with
the pressure of greenhouse gas emission.

Key words: biochar; agriculture and forestry biomass resource; greenhouse effect potential; soil sequestration; preliminary

assessment ; life cycle assessment
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Table I ~ Amount of biomass residues in agriculture section of China

e g2] . I 4 i =8 ] i o
wromr ORI aasnee KEOTEREN gy THERR TS
w
IKAE 1.95 0. 62 1.22 0.95 1.16 0.85
I 1.15 1.37 1.57 0. 80 1.26 0.92
Fok 1.77 2.00 3.54 0. 80 2.84 2.07
Hofly 0. 08 1.37 0.11 0. 80 0.09 0.07
EES 0.19 1.50 0.28 0. 80 0.23 0.17
kS 0.31 0.50 0.16 0.90 0.14 0.10
THEL 0.00
piza 0.16 2.00 0. 31 0.90 0.28 0.21
THSHF 0.13 2.00 0.26 0.90 0.24 0.17
HoAt 0.04 2.00 0.07 0.90 0. 06 0.05
HE 1.11 0.10 0.11 0.90 0.10 0.07
Lii¥ia 0.06 3.00 0.18 0.90 0.16 0.12
HoAh 0.13 2.50 0.32 0.90 0.28 0.21
it 7.08 8. 14 6. 84 4.99
x2 BREHLEMRERDEE
Table 2 Amount of biomass residues in forestry section of China
i 22] =3 WRE 4 B g g WRE 4 B
T N I A ST
Wik Bk 0.02 0.07 100% 0.07 100 0.07
NGRS 7Y JAM B 0. 64 2.41 40% 0.96 30 0.29
AN T34 JHAA AR 0. 64 1.44 34. 4% 0. 50 100 0.50
LHEETY JHA AR 0. 64 — 0.67 t+hm 2 0.43 30 0.13
EZ3) %N 0.20 — 1 t-hm 2 0.20 30 0. 06
Bt 2.16 1.04
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Table 3 Assumption of relevant index
Wi B (E SCik TR RS
L) OB B/t 6.03 x 10° (1)
W A 7 I A AT
JEURHRA: W 8 S AR R/ %e 1/3 [14] (2a) ., (2b)
He W/ I S AL % 35/30/35 [23] (3a) . (3b). (3¢)
W CEE S EYRILE) /% 67.68 [15] (4)
IR CRE REU % 80 [15] (5)
C-CO,, ik 725K 3.67 (6)
Y BRTRE R SRR AR
PRI/ M kg ™! 6 [23] (7
WL R % 35 [24] (8)
PRI R L CO, HERUR kg - kWh ™! 1.07 [25] (9)
Al A R 25
AR HE A/t hm 2 50 [14] (10)
Jit F X4 & (11)
TEYIE YRR S R % 10 (7] (12)
BHIRIRA: =5/t hm 2 13.81 [21] (13)
W CER/ % 45 [15] (14)
Al AL ALt & (N/P/K) /kg+hm =2 197.1/51.9/21. 8 [26] (15a) , (15b) . (15¢)
v AN g 2 (N/P/K) /% 10/5/5 [14] (16a) . (16b) . (16¢)
N/P/K 472 €O, HEfiT i/ kg 3/0.7/1 [15] (17a) , (17b) ., (17¢)
At N,O Hecm
N,O e (LA NyO-N 1) /kg-hm —2 2.67 [27] (18)
N,O HE A2/ % 50 ~85 [24,28,29] (19)
SRR S A HE
BB S T BERE/MT -t ! 65.5 [30] (20)
LEMAAE/M] kg ™! 44 HHEE (21)
kg 457 CO,, AR/ kg 3.57 [31] (22)
Bt EYIR B CO,, HEiUR kg 45.32 [31] (23)
x4 EYVREBBEREEBNITE
Table 4  Potential of biochar in GHGs effect mitigation
Wi AR 25 A RS
WA T I A AT
WA R/t (1) x {1-(2a) } x (3a) 2.09 x 10® (24)
AW Il (24) x {1-(2b) | 2.03 x10® (25)
+HEIAE-CN (25) x (4) x(5) 1.10 x 108 (26)
FHEEAE-CO, /1t (26) x (6) 4.03 x 108 (27)
] HHTRE R SRR AR
AT TR /M) (1) x {1-(2a)} x (3¢) x (7) x10000 1.25 x10" (28)
A % R/ kWh (28) x(8)/3.6 0.12x10" (29)
PRI CO,, HE I/t (29) x(9)/1000 1.30 x 108 (30)
Al A =5 25
it 4 3 1 B hm? (25)/(10) 0.04 x10% (31)
By (31) x (13) x (12) 0.06 x 10° (32)
HEYIEE CO,, i/t (32) x (14) x (6) 0.09 x10° (33)
s ey - 1 (15a) x (16a) x (17a) + (15b) x (16b) x (17b) +
ALREGE IS CO,, B G HERBCR/t (1(50))><(1(6c) )X(lgc) | )X (3(1)/1800 (16b) x (17b) 0.25 x 10° (34)
BC X N,O Hesicm i
N,O HER 5/t (31) x (18) x (19)/1000 0.73 x 10* (35)
W Z RN (CO,, ) /t (35) x298 0.02 x 10® (36)
BEHE T (CO,4) /1t (27) +(30) +(33) +(34) +(36) 5.45 x10® (37)
SRR L A HE
JEUBLRI BC 1255 CO,, HEU/ t 1(1) +(24)} x(20) x (22)/(21)/1000 0.04 x 10* (38)
BC HI#E S CO,, HEil/t (25) x (23)/1000 0.09 x 10® (39)
SRHERE (CO,, ) /t (38) +(39) 0.14 x10* (40)
TR ZE BN A1 (CO,, ) /t (37)-(40) 5.32 x10°
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