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Pollutant Releases from Crop Residue Burning and Carbon Emission Mitigation Potential by Biochar in Xin—
jiang Oasis
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(1. College of Resource and Environmental Science, China Agricultural University, Beijing 100193, China; 2. College of Agriculture, Shihezi
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Abstract: Air pollutant releases from crop residue burning were estimated based on the 2004 to 2013 yield data of major crops using emis—
sion factor method, and carbon emission mitigation potential of turning crop straw into biochar was also calculated, in Xinjiang Oasis. Re—
sults showed that amount of crop residue burned in 2013 in Xinjiang area were about 6.0x10° t, yielding the following atmospheric pollu—
tants: 9.0x10°t of CO,, 5.5x10° t of CO, 1.6x10" t of CH,, 9.4x10* t of NMVOC, 1.9%10* t of OC, 3.9x10° t of BC, 2.4x10° t of SO,, 1.8x10*t
of NO,, 7.8x10% t of NH; and 1.2x10° t of PM, 5. The total carbon emission from crop residue burning was 2.7x10° t. Carbon dioxide and CO
were the major pollutants in emission inventory, accounting for 91.6% and 5.6% of the total, respectively. Cotton stalk was the largest con—
tributor with 43.3% of total atmospheric emission, followed by wheat straw and corn stalk with contributions of 28.3% and 21.9%, respec—
tively. Calculation showed that turning the burned crop resides( cotton, wheat and corn ) into hiochar could reduce carbon emission by 54.9%
annually, while might sequester 3.6x10° t of carbon and 1.3x107 t CO,.( carbon dioxide equivalent) over 100 years, even if biochar applica—
tions did not increase soil organic carbon content. Therefore, biochar would be an good approach to sustainable carbon sequestration.
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Table 1 Parameters used in calculation of crop residue burning

ewtn TR S REFFTHIB FEFFREE LB/ % FEFTHIABEAL
* Residue to FLAY Dry Crop residue P Burning
Crop type . . . . ..
pr()du(:ll()n ratio matter ratio burnmg percentage effl(:len(:y
K 0.62 0.85 30 0.89
INAZ 1.37 0.83 30 0.86
EXK 2.0 0.40 30 0.92
iivia 3.0 0.90 30 0.90
GRS 1.5 0.71 30 0.68
iy 2.0 0.85 30 0.82

TE - * 2 A R AR R Tll Wb 22 %t (CARELL 2000)

Note: * Data from China association of rural energy industry,2000
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Table 2 Emission factor of crop residue burning
159 Pollutant CO, co CH, NMVOC 0C BC S0, NO, NH; PM,5
HE R F/g kg™ Emission factor 15152 92 2.7 15.7% 3.3= 0.66" 0.4 3.044 1.3= 20.27%
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Table 3 Amount of crop residues and their burning in Xinjiang during 2004—2013(10*t)

Sy Year JKFE Rice /A Wheat F k& Corn Hi4E Cotton 2 Bean ARl Oil crops
FAFR B WATR WMER  RFPRL MBERt  RRER MOER R BUER  OFR AR
2004 31.60 7.17 470.04 100.65 634.68 70.07 150.39 36.54 40.53 5.87 0.89 0.19
2005 24.49 5.56 481.79 103.17 722.92 79.81 534.90 129.98 30.71 4.45 89.08 18.63
2006 33.51 7.61 541.25 115.90 753.44 83.18 562.20 136.61 38.15 5.52 77.88 16.28
2007 37.55 8.52 548.30 117.41 752.74 83.10 656.65 159.57 37.17 5.38 65.64 13.73
2008 38.95 8.84 466.17 99.83 787.36 86.92 903.82 219.63 31.04 4.50 53.80 11.25
2009 25.54 5.80 555.32 118.92 850.56 93.90 907.71 220.57 25.04 3.63 113.69 23.77
2010 30.10 6.83 856.69 183.45 806.78 89.07 757.26 184.01 48.35 7.00 127.83 26.73
2011 36.74 8.34 851.69 182.38 843.22 93.09 743.70 180.72 42.48 6.15 133.24 27.86
2012 37.78 8.57 787.69 168.68 1035.34 114.30 869.32 211.25 43.65 6.32 133.53 27.92
2013 36.98 8.39 787.55 168.65 1184.22 130.74 1061.84  258.03 37.53 5.44 118.09 24.69
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& 4 2004—2013 F 55 RAEMFEFF AT RMHME(10" )

Table 4 Atmospheric emissions from crop residue burning in Xinjiang during 2004—2013(10*t)

4y Year CO, co CH, NMVOC ocC BC S0, NO, NH; PM,5
2004 334.05 20.29 0.60 3.46 0.73 0.15 0.09 0.67 0.29 4.47
2005 517.51 31.43 0.92 5.36 1.13 0.23 0.14 1.04 0.44 6.92
2006 553.15 33.59 0.99 5.73 1.20 0.24 0.15 1.11 0.47 7.40
2007 587.38 35.67 1.05 6.09 1.28 0.26 0.16 1.18 0.50 7.86
2008 652.91 39.65 1.16 6.77 1.42 0.28 0.17 1.31 0.56 8.74
2009 706.88 42.93 1.26 7.33 1.54 0.31 0.19 1.42 0.61 9.46
2010 753.10 45.73 1.34 7.80 1.64 0.33 0.20 1.51 0.65 10.08
2011 755.29 45.87 1.35 7.83 1.65 0.33 0.20 1.52 0.65 10.11
2012 813.62 49.41 1.45 8.43 1.77 0.35 0.21 1.63 0.70 10.89
2013 902.84 54.83 1.61 9.36 1.97 0.39 0.24 1.81 0.77 12.08

R 5 2013 FREEYFEFTALT LMHERBIBR(10° D)
Table 5 Atmospheric emission inventory for crop residue burning in Xinjiang in 2013(10° t)

YE#) Crop co, co CH, NMVOC oC BC S0, NO, NH; PMos At Total
KA 127.15 7.72 0.23 1.32 0.28 0.06 0.03 0.26 0.11 1.70 138.85
INFE 2 555.00 155.15 4.55 26.48 5.57 1.11 0.67 5.13 2.19 34.18 2 790.04
/S 1 980.68 120.28 3.53 20.53 431 0.86 0.52 3.97 1.70 26.50 2 162.89
Linyia 3909.10 237.38 6.97 40.51 8.51 1.70 1.03 7.84 3.35 52.30 4 268.71
[EES 82.35 5.00 0.15 0.85 0.18 0.04 0.02 0.17 0.07 1.10 89.93
gt 374.08 22.72 0.67 3.88 0.81 0.16 0.10 0.75 0.32 5.01 408.50
it 9 028.37 548.26 16.09 93.56 19.67 3.93 2.38 18.12 7.75 120.80 9 858.92
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Table 6 Carbon emissions from crop residue burning and carbon emission reduction potential of biochar in 2013(10*t)

e H Wy 5 [ B i W B R Carbon sequestration from AW EHF CO, ¥ )1 CO, removal by
(&7 WL Carbon sequestration by biochar carbon storage in biochar after 100 years carbon storage in biochar after 100 years
Crop  Carbon emission PR o IPRRv - - PSR -

FiFF B PRBEREAT FaAT B PRBEREFT FoAT o PRBERS AT

IKFG 3.80 7.45 2.23 5.06 0.67 18.58 2.46
INEE 76.33 154.84 46.45 105.29 13.94 386.42 51.14
FEA 59.17 112.21 33.66 76.30 10.10 280.02 37.06
AL 116.79 226.38 67.91 153.94 20.37 564.94 74.77
FES 2.46 6.31 1.89 4.29 0.57 15.75 2.08
pliip e 11.18 23.78 7.13 16.17 2.14 59.34 7.85
JsSan 269.72 530.96 159.29 361.05 47.79 1 325.06 175.38
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