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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 enyironment 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 an 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
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Table 1 Environmental emission list of lignite in mining
o Helcit /g
ot

Co, S0, NO, co
Rk (JHEAE) 114.28 1.09 0.27 0.15
R (HLFE) 51.59 0.49 0.12 0.08
A1t 165. 87 1.58 0.39 0.23

2) ¥ i b Bl B A

2012 FERAE N E MR ) 8 10t BT
ON BB BT 3838 HE B MR e B ORHR XE AR A, 2
B8 2012 4F/\ HA2 5 A - 3542 1 5 00 i 47 32 F
Bria FEAH A A T8 R, Al A IS SRR TR T AR
FRE A2 2 N 2 180 km'" | T [H 4%
AR T S HLEERE R 500 ~ 700 kg ¥, I
4 874.2 kg/(Ji t+ km), B4 0.087 kg/(t + km),
A 7 i A A A VT T ik By FH A B AR
90.086 kg/ (t « km) , 3545 R 5 SCHRE R SE A
6], Fass e SCh 81 T I e i i s G HE O
B, AR SCR A B R s iR e
100 km, F 45 B 32 i B B BR 5% HE i B, Co,
2377.0 g,S0, 18.2 g,NO. 76.4 g,CO 275.8 g.
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Table 2 Energy consumption of engineering
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Table 3 Environmental emission of biomass briquette in

transportation
. Hemig /¢
L BTiRuy
CO, S0, NO, co
A IS 1133.3 2.30 2.8 17.4
HHAREAZ 1 663.9 12.74 53.48 193. 06

JFRNZ AT 2797.2 15. 04 56.28 210. 46
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Table 4 Coal quality analysis
Tk A % TEE ST % Quera/
YE| .
M Ay Vaa FCy w(Ny) w(Cyy) w(H,y) w(S,) w(0y) (MJ - kg™)
I 22. 80 22.42 47.53 7.25 1.46 41.29 3.42 0. 83 12.713 13.18
piipos 6.50 23.50 15.49 14. 68 0.45 44. 67 5.989 0.168 36. 176 24.75
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Table 5 Emission of biomass briquette in burning

¢(0,)/ Heji i/ (mg - m™)

% s0, NO co Co, NO,
18. 04 113 16 1 701 34 682 24
18. 84 80 8 2 849 23 384 12
19. 39 74 6 3035 18 716 9
18.53 133 7 1817 28 956 11
19.3 132 7 2 455 21 290 11

R6 BEESHMIESR

Table 6 Environmental emission of lignite in burning

¢(0,)/ Hejc i/ (mg - m™)

% S0, NO co O, NO,
12.98 1125 33 801 43 258 50
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

SR IR B RE 7 5 A= W) AL B A AT Z 1 K Ca
Na 1 PERLAT, AT AR E R B8 0 [ (A 1R 3 1) T o,
N CaSO, \K,S0, \Na,S0, %5 Wi A% 5 4y HEL
2.2.4 FLMEBIFE LA

W 2 A A A A OG RE B IR BT HE S B, A5 3
A A SR A PR SR HE O R, LR 7, AV A
A RIS G D HEOE B 25 08 3] 1 o B A
75% ~80% 1% (0.75 ~0. 8 t HHME) F5 ZRpE Al
1,10% ~15% B4 (0. 1 ~0. 15 O)+d Ziz ki,

R7 2 MBARHIMEHEE

Table 7 Environmental emission list of the coals

L TR /3 Heff i/ (g - 1)
U I S Co, S0, NO, co
e, SBE2797.2 15.04 56.28  210.46
JFRbZ
Ry 2377 18.2 76. 4 275.8
e, EHE 11611 111 0.27 0.16
kBB
ey 165. 87 1.58 0.39 0.23
PR i R 3537 11.56 10. 1 647
- AU 1207 800 4300 800 202 700
HRBEE T

T HE 2 175 900 5 700 2 100 102 700

TURE 1214 250.31 4327.71  866.65 203 557.60
WM 2178 443.87 5719.78 2176.79 102 976.00
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Table 8 Power list of the environment impacts

HEE Frifefb e/
i
g 25 754 (kgeq - a™' - A1) FBR
EERALIR 8 700 0.83
Ak 36 0.73
wHERE 62 0.73

2.3.3 2 MR MBETIRY WE LM
2 PRI (R I TE IR BT R 25 A T WL 11,
2.4 HEYREERIFE T S B
1) DA 2 R A5 1) A A i o) 30 o8 45 3 5 HE ik
SRS RO, A ) o AR ) Vs 2 A 355 5 i) £ fir
FEEN 0.30, Ha 1Y T 7E 20 55 52 w1 for 4 20
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Table 9 Environment impact of biomass briquette
1832 7832 P HE . BI85 0h S brifEfL L/ FrifEfb 5
o e LT ] ) -
M 25 754 ] [A] /g 1/ kgeq (kgeq - a™' - A1) ] Y (.
Co, 1214 250 1
EERAR I co 203 557.6 2 1 898. 69 8 700 0.22
NO, 866. 65 320
S0, 4327.71 1
i 4.93 36 0.14
NO, 866. 65 0.7
wER NO, 866. 65 1.35 1.17 62 0.02
F10 BEHIREZIFEMN
Table 10 Environment impact of lignite
S4-2 S:4-2 S5 SERAER A i/ REAL R
E7) E 785 I‘ﬂfﬁF I FREE R A v Frife fE Fi 1%1{:
RSl eSS TR/ g ﬁ/kgeq (kgeq * al - A7) i P
CO, 2178 443 1
SERAHE co 102 976 2 3 080. 97 8 700 0.35
NO, 2176.79 320
S0, 5719.78 1
iz 4 724 36 0.20
NO, 2176.79 0.7
wER NO, 2 176.79 1.35 2/94 62 0.05
F11 2 MRENBEREYMEE SN 21, 44% I 14. 6% , CO, HERUHK IH & 4 BR AR
Table 11 Comprehensive analysis on environment B2 EEIETF ,CO F1 NO 1A BT ik R d /)N , MG
impact of the coals H% 1 LL 36, 04% PRI 2 ol 4 Bk 75 I 114 BR 8 3
g TS BRRIORE BRSSP Wi, CO, Vel A iy R TR s 0 g S 7
LS S FE IS A i =AY L
R R L, s 1622 0 BRAL I FRSER 0 1 0T 45 , SO, 1 DTk %
ERER0.22 0. 83 0.18 o 4 F > 87. 77 % ,NO, 4 12.23% , K1t SO,
HORER et om0 JEFR Iy 2 BEFR B HE R, A 0 R 2 /N R A
i 0.02 0.73 0.02 . s . N e
- R SR i AR ARE 0 o A Ah PR A T2 WD S0,
EBRAEE 0.35 0. 83 0.29 ’
ey I i1k 0.20 0.73 0.15 0.48 IHERL .
WEFML 005 073 0.04 2) M2 BB A i T B B A A B B b, 2 7

0. 48 , A= Wy J5 AUIRE A PRI 52 1 672 A B Sl /N A I,
AF A 40 5 PRI ) PR TR e R X

TEFE 11 A0 J5 700 1 B 358 T3 1) B B 52 1) 43
FTRAS M 2T Lo v A5 A BRAR R o5 2 A9 L
KN 60.00% , R Ak R 33.33% , & H F= i/
6. 67% , Hrf e FR A 1 PR EE 52 $5 R 0. 02,
AT AR A 8y o PR o) X 7 SR AR B S e ] ) 22
WEANTT, 23R AR 92 IR 1 J2 A 4 Jo TR0 282 O 3 1) A6
5y A eI

TEFR 9 A ERAFBR IR LR T L T A5, CO,
) BTHR A fe K, o 218 BTk Y 63.96% , CO Al NO,

94

TR T R R | JEORL S i | R 4 s R BT T 4
ASBYBEFREEHERL , 25 P J5 AR ) I 35 HE OB 4 v
TFRRBE Al F B B, A= R BB cO, HERR, R B 1l
FHBYBE 5 51 99. 47% , SO, #RGe(H FH B BEHERC & 28
HEL 99. 36% , CO BEBEAH FH Y BeHE L (5 He e Kol
92.31% ,NO, #Abefdt B B g HE R 7 S HE R 1Y
99. 58% , FH AT D, , A ) JoT PR A 1 A 05 i S AR
T RRBE M B B, B e AR W B R R B B [
RARGEHE I T A Sk 25 2 A A o TR ) e A= i
W IR BT DR

3) TERR A FH B B, A= W 5 A AR 1 30 85 HE ik
€O, .S0, \NO_ ¥t 2%, Hirp SO, JkiHE 22% ,
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CO, W8 HE 43% ,NO, Wl HE 55% , Nt AT LUE Y
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B AR, PRI Ikt A 4 S TR %) BRI 7 g A A /0N | B
HAR R ) IR AR

2) A B AR ) IR BT HE i 32 AR o TR e
FHB B, &R SR HE i #2928 e (i FH 9 BE 1) HE ik i
ATk E 99, 58% |, PR I B i 38 A 4 S R 94 A= Ay B
W ERBEHERL , F A 7E T XA BE o8 FH B B A B AR T
Pt He iz o B A R

3) A SRR () 45 Fh PR B 5 i A | 4 BRAR B
(RS fe K, PR 458 52 T 971 £ 45 250 R 0. 18, R 1K 5% T
TR ECHR 0. 10, & H F= 46 0. 02, Kt A 4 o A
PR EREE 0 B A BRAE BE AR AL, X T R
FERSE AR /N AT LR T % 18, S BRAR IR (A B8 5
i i) =2 SRk HET Y €O, R ST Y 60%
WCHE A 1 o AR ) JEOREIE 7, 4 R R e R A R 2
CO, HER AT I, 2 A= 1y o R0 S A I 4 3K 22 12 1 38
BE R0 ) 8 Bk Jr 1), X TR K, SO, 1) TR
17 b 87. 77% , BEAIE SO, HERU 7= i BEAR PR AL i
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