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Life cycle assessment of biomass briquette and lignite
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Abstract: In order to investigate the influence of biomass briquette on environment and its energy consumption the biomass briquette was
compared with lignite from production to use by life cycle assessment. The results showed that the environment load index for biomass bri—
quette was 0. 30 as for lignite it was 0.48. The environmental effects of biomass briquette were far lower than that of lignite. The influence
of the two kinds of coal on environment mainly concentrated on the global warming and CO, was the main influencing factor. The emission
of combustion process was the largest so the emission reduction of combustion process was important.
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Fig. 1 Technical framework of life cycle environment assessment of biomass briquette
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Fig. 2 The boundary of biomass briquette
2.2.1 o
1) 1o
1
° Table 1 Environmental emission list of lignite in mining
9 /g
. . Co, 80, NO, o
() 114.28 1.09 0.27 0.15
; () 51.59 0.49 0.12 0.08
10 165.87  1.58 0.39 0.23
. 2)
1% o 2012 8 to
2012
o 180 km "
60% - 500 ~ 700 kg
. 874.2 kg/(  t* km) 0.087 kg/(t * km) .
" 0.086 kg/( t * km)
o 2012 o
19. 6 kgee/t 10. 9 kgee/t o
26.7 kWh/t. 100 km : CO,
12 2377.0 g SO, 18.2 g NO, 76.4 ¢ CO 275.8 go
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2.2.2 3)
1) 2
50 km
o 0.057 kg/(t * km) o
25t
o 100 km.,
o 3.
° 3
- €O, 116. 11 g S0, Table 3 Environmental emission of biomass briquette in
1.11 ¢ NO,0.27 ¢ CO 0.16 g. transportation
2) g
Co, S0, NO, co
3 N N 1133.3 2.30 2.8 17.4
300t 1663.9 1274 53.48  193.06
2797.2 15. 04 56. 28 210. 46
1. 36 kgce
2 . CO, 2.2.3
3537 g SO, 11.56 ¢ NO_10.1 g CO 647 g.
2
Table 2 Energy consumption of engineering
/t
0.11 t/10%t 31000 t 3.41 2
0.404 t/10°kWh 1 000 000 kWh 404 ( )
( ) 4,
4
Table 4 Coal quality analysis
1% 1% Quer aa/
M, A Val FCyy w( N,y) w( Cyq) w( Hyy) w( S,) w( 0,9) (MJ = kg™")
22.80 22.42 47.53 7.25 41.29 3.42 0.83 12.713 13. 18
6.50 23.50 15.49 14. 68 44. 67 5.989 0. 168 36.176 24.75
: TH-990F NQ15-C 3)
o 4 m
2) 0.14 m 3.12 s
0.02 m’/s.
5 6.
5.6
Cc T
! d
h V=2w(d/2) h/t
Q=CVT N NO, SO, ;
o SO,
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5
Table 5 Emission of biomass briquette in burning 3 . . .
¢(0,) / /(mg *m™) 2.3.1
% S0, NO co Co, NO, 2 SO, .
18. 04 113 16 1701 34 682 24 NO.CO.CO,.NO,
18. 84 80 8 2 849 23 384 12
19. 39 74 6 3035 18 716 9 15-16
18.53 133 7 1817 28 956 11
19.3 132 7 2 455 21 290 11
6 C0,.CO.NO,
Table 6 Environmental emission of lignite in burning 50,-NO,
NO,
@(0,) / /(mg *m™) 230
% S0, NO co o, NO, 5
12.98 1125 33 801 43 258 50 17
15. 06 731 26 792 45 786 34 |
16. 41 639 21 1172 35 151 32 )
17.22 539 22 978 43 506 34
11. 19 1165 61 582 48 756 94
: K. Ca- B8
Na 2)
CaS0,-K,S0, \Na,S0, .
2.2.4
7 o 1990
1t 1990
75% ~80%  (0.75~0.8t ) 19-20
10% ~15% (0.1~0.151) ° 8 9
7 2 10 o
Table 7 Environmental emission list of the coals 8
(gt Table 8 Power list of the environment impacts
o, S0, NO, co /
2797.2 1504  56.28  210.46 (kgegea™+ )
2377 18.2 76. 4 275.8 8 700 0.83
116. 11 1. 11 0.27 0.16 36 0.73
165. 87 1.58 0.39 0.23 & 0.73
3537 11.56 10. 1 647
1 207 800 4 300 800 202 700
2.3.3 2
2 175 900 5 700 2 100 102 700
1214 250.31 4 327.71 866.65 203 557. 60 2 1.
2178 443.87 5719.78 2176.79 102 976. 00 2.4
1) 2
2.3

0.30
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9
Table 9 Environment impact of biomass briquette
/
/g /kgeq (kgeq * a™ )
CO, 1214 250 1
(0(0) 203 557.6 2 1 898. 69 8 700 0.22
NO, 866. 65 320
S0, 4327.71 1
4.93 36 0.14
NO, 866. 65 0.7
NO, 866. 65 1.35 1.17 62 0.02
10
Table 10 Environment impact of lignite
/
/g /kgeq (kgeqeal s
o, 2178 443 1
(0(0) 102 976 2 3 080.97 8 700 0.35
NO, 2 176.79 320
SO, 5719.78 1
7.24 36 0.20
NO, 2 176.79 0.7
NO, 2176.79 1.35 2.94 62 0. 05
1 2 21.44% 14.6% CO,
Table 11 Comprehensive analysis on environment 0] NO
impact of the coals 36. 04%
Co, .
9 S0,
0.22 0.83 0.18 87.77% NO, 12.23% SO,
0.14 0.73 0.10 0.30
0.02 0.73 0.02
S0,
0.35 0.83 0.29
0.20 0.73 0.15 0. 48 °
0.05  0.73  0.04 2) 2 7
0.48
. CO,
11 99.47% SO,
99.36% CO
60. 00% 33.33% 92.31% NO,
6.67% 0.02 99. 58%
9 Co, 3)
63.96% CO  NO. €0,.80,.NO, S0, 22%

94



2016 2

43% NO, 55%

co
co .
1) 0.30
C0,.5S0,.NO,
2)
99. 58%
3)
0.18
0. 10 0.02
Co, 60%
. S0,
87.77% S0,
J .

2012( 10) : 72-75.
Sun Liang. Hazard and treatment of haze weather ] . Environmen—

tal Science and Mana-gement 2012( 10) : 72-75.

J. 2014(2) : 139-143.
Dong Jinning Li Maodong Zhang Zhending et al. Life cycle as—
sessment on the indus—trial boiler system burned on biomass pellet
J . Energy Conservation Technology 2014(2) : 139-143.
. NaOH
I 2009 15(6) :36-38 56.
Li Chuntao Xi Bing Xu Bing et al. Study on denatured
NaOH modified biomass prepare bi—nder of briquette J . Clean
Coal Technology 2009 15(6) :36-38 56.

2012 18(5) :35-38.

Luo Juxiang Wang Renzhang. Utilization of denatured rice husk as
briquette binder J . Clean Coal Technology 2012 18(5):35-
38.

I 2009( 11) :2451-2457.
Lin Chengxian Yang Shangbao Chen Jingwen et al. Hybrid
life cycle analysis for coal and straw briquette J . Acta Scientiae

Circumstantiae 2009( 11) : 2451-2457.

1998 6(2):21-28.
Yang Jianxing Wang Rusong. Retrospect and prospect of life cycle
assessment J . Chinese Journal of Environmental Engineering

1998 6(2) :21-28.

2001 23(5) :249-252.
Wang Feier Chen Yingxu. Research progress in life cycle assess—
ment J . Environmentl Pollution and Control 2001 23(5) :249-
252.

J. 2009 34(1):133-138.
Liu Jingyao Qian Yu Li Xiuxi et al. Life cycle assessment
of coal-fired power genera—tion and its alternative J . Journal of

China Coal Society 2009 34( 1) : 133-138.

(n: I
63.

2006 26(3) :59-

Yuan Baorong Nie Zuoren Di Xianghua et al. Life cycle invento—
ries of fossil fuels in China( 1) : energy sources consumption and
direct pollutant emissions J . Modern Chemical Industry 2006 26
(3):59-63.

2015 35(5) :1592-1600.
Ding Ning Yang Jianxin. Life cycle inventories analysis of fossil
energy in China J . China Environmental Science 2015 35(5) :

1592-1600.

(2012)
M. 2012:27-129.
M. 2002: 62-108.
.2012
R. 2012.
J. ( ) 2007 24( 1) :84-88.

Zhang Pei Tian Changsheng Huang Zhijia. Life cycle impact as—
sessment method for Iron and steel products J . Anhui University
of Technology( Natural Science) 2007 24( 1) : 84-88.
(LCA)
] 2000 12( 12) :24-26.
Sun Qihong Wan Nianqing Fan Yuhua. The study of life cycle

assessment in abroad J . World Standardization and Quali—
ty Management 2000 12(12) :24-26. ( 101 )
95



2016 2

Qian Yu Zhou Zhiyuan Chen Yun et al. Process retrofit and in—

dustrial implementation of phenol and ammonia recovery

from coal—gasification wastewater J . Journal of Chemical Industry

J. 2010 26( 6) :262-266.
Zhu Jinling Wang Zhiwei Shi Xinguang et al. Life cycle as—

sessment of corn straw p—ellet fuel J . Transactions of the

1 Liu Shugin Wang Yongtao Li Yu et al. Thermodynamic equilibri—
um study of trace elment transformation during underground and Engineering( China) 2010 61(17) : 1821-1828.
coal gasification J . Fuel Processing Technology 2006( 2) : 209 9  King C J. Handbook of seperation process technology M . New
215, York: John Wiley & Sons 1987.
2 I 10
J. 2007 27(5) :59-62. I 2009 22(5) :5-6.
Pu Yu Ma Yongcheng Chen Liang et al. Application of Lurgi slag Liu Chunyang Liu Liu Chen Tian“an et al. Study on extraction
{0 wastewater purification ] . Industrial Water Treatment 2007 27 by chemical complexation used in FCC caustic sludge acidifica—
(5):59-62. tion liquid J . Pollution Control Technology 2009 22(5) :5-6.
3 J . 11 J.
2007 17(3) : 46-48. 1995 14(5) :410-416.
Qiao Yuanmei Ren Yanxia. Review on the treatment of coking Yang Yiyan Yang Tianxue Dai Youyuan. Extraction mechanism
waste water treatment ] . Journal of Filtration & Separation 2007 of phenol with tributyl phosphate ( TBF) J . Environmental
17(3) : 46-48. Chemistry 1995 14(5) :410-416.
A 12 ( TRPO)
I 2007 32(3):150-153. I 2001 15(2) : 175-178.
Wu Yongmin Li Fu Huang Xianyu et al. New techniques for Wang Yundong Lin Yuxin Lin Zhenyu et al. Liquid-liquid ex—
treatment of phenol — containing wastewater and prospect of them traction of carboxylic acid with TRPO ] . Journal of Chemical
J . Environmental Science and Management 2007 32( 3) : 150- Engineering of Chinese Universities 2001 15(2) :175-178.
153. 13 N1923 J.
5 Media M Mackay D. Extraction of phenol from water with mixed 2012 12(4) : 570-575.
solvents J . Journal of Chemical Engineering 1975 53(3) : 274~ Yang Deling Ning Pengge Cao Hongbin et al. Extraction of phe-
277, nol with primary amine N1923 J . The Chinese Journal of
6  Greminger D C Burns G P Lynn S et al. Solvent extraction of phe— Process Engineering 2012 12(4) :570-575.
nols from water J . Industry & Engineering Chemistry Process De~ 14 I
sign & Development 1982 21:51-54. 1995 12(1) :56-58.
7 Yang Yiyan Feng Ying Dai Youyuan. Extraction of polyphenols
] 2007 35(8) : 57-60. with tri—-n—octylamine in organic diluents J . Chinese Journal of
Gai Hengjun Jiang Yanbin Qian Yu et al. Analysis and debottle— Applied Chemistry 1995 12(1) : 56-58.
necking retrofits for the coal — gasfication wastewater treatment 15 -NaOH
process J . Chemical Engineering 2007 35( 8) : 57-60. I 1998 17(1) :20-23.
3 i Yang Yiyan Han Fujun Zhang Wangde et al. Stripping of sol—
I 2010 61( 17) : 1821 - vent loaded withphenol by NaOH aquqous solution J . Environ—
1828, mental Chemistry 1998 17( 1) : 20-23.
95 ) Chinese Socjety of Agricultrual Engineering 2010 26 ( 6) :

16  Finnveden G Hauschild M Z Ekvall T. Recent developments in 262-266.
life cycle assessment J . Journal of Environmental Management 19 - LCA I
2009 91(1):1-21. 2003 24(4):10-12.

17 Singh P Gundimeda H. Life cycle energy analysis ( LCEA) of Dai Hongming Dai Peihua. Analysis data list of life cycle assess—
cooking fuel sources used in India households J . Energy and ment J . Packaging Engineering 2003 24(4) : 10-12.
Environmental Engineering 2014 2( 1) :20-30. 20

18 ] 2005 26(7) : 1681-1683.

Xia Tian Deng Chao Wu Jun. Algorithmic research of inventory
analysis in life cy—cle assessment J . Computer Engineering and

Design 2005 26(7) : 1681-1683.

101



