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Table 1 Inventory of parameters for bamboo waste pyrolysis

B2 il i
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Table 2 Life cycle inventory of carbon footprint for 1t

bamboo waste pyrolysis
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Fig.2 Life cycle carbon footprint of bamboo waste pyrolysis

2021 AEAT PRSI 2R 8 R S B HR O (B
HECh BN IE ) SRR ISR (Bl (BN
B0) RRIBCHER R A R AR A R AN SR 3 P
7 o HIZR 3 R AT RS R 1) SR D HE B 24
3830 J7 v, MABRHERC 200 1465 J7 1, 4F % i &

R3 MEFYRBRRENEBHNE . SRS &
BEHIEMBLZEE

Table 3 Total carbon emissions, total carbon reduction, net

carbon emissionsand total electricity generation of bamboo

waste pyrolysis system
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Fig.3 Percentage of carbon emission reduction in each stage

of bamboo waste pyrolysis
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Fig.4 Percentage of carbon emission in each stage of bamboo

waste pyrolysis

- 573 -



T REREJR

H I 3 AT LLE AT ik F L PRR R R AR A<
2 HL 7 A B RCHE 43 ) 7 SRR HE 1Y 34.0%
33.9%,32.1%, WK 4 0T LA ARG R i
A CRYREAE R S AR L) T R R
P& is i (S — = S Bas i S R R
RO B P IRBEA NS A ) T sk H (1 5%
BRI R BEIAERE) 7 LR ABRARC 0 R
HER Y 34.8%,31.5%,19.3%,7.9%,5.1%,1.4%,
3 BN
3.1 BB ZREK

AR POEE T AESBGE T 7k 0 SR sk
SN, FHRHT B — S BT S A R Gk
WCHERE TR RE I RS T RBURAE BT BT S X
sy Zon AR | SRS R TR 4y
M SE, FARPERT SCHY LCA FAIZ B i R 58
IR | 5 08 Hh B SR U R B
T R BT R

SRC(x:)= (6)

XA SRC () NS i DBV BUENE R KL 0,0 y
KT x KB R B 00 7 x IARETT 22 50, 0 y
FRBRIETS 22

FEASCH T A2 v (805 y (K
B Z AT ER LR (1)~(5)], 5
M IE A S HE(E (R 1), HIRIESHOT RS 211

b.o;
g,

Y

2024,42(5)

AP B R A S (R 2), T EW
A St 2R e HE 0T S B U AR T F
TR RN

= A01G (7
Kl MEURE R B AT IS BN AR ST N
SR HEAEE ; AG A 3 ek v HF = 1 22 1k
i3 G A R G R, BPA S
LCA MR EER
32 AHiik#

A LCA BRI S PRisf 45 5, e i S5k
RATHI A AT TR S A R R
AR BT AR B Bk | BATAE R B |
R i i B TR S AR | T
AN AT I SR R I AT R AE AR R
BB AIE ) iR E PR e, T
TS AR HE R A i BRI
RHOR A WIS H R B A o v R e e B A
A7 TR REURE FH A it i ME Rt FH sk 6 /K e =
D SOC ik, HIEWEH S %R 1, b
BB R-25%,

33 HHEZR

SR BN R Gt IskcHE B 2 A 1
AENE 5 FR (AG R IE s i 2R 58 1) Sl s
HE D, AG R T s B 22 G0 1 S e el o

b;

1000

800 | 776.1

600 - 5

400 i

- - 3249,
]S 2552306.9307.2 7 g
< 200} 158.9 g g g
95.1 95.1
025062 128 222 275 % % % % /
0 -5.8 -175771 15?4 2l§li{ 1:24948 %
. CTT ATy sy -102.2

=200 -

_400 I‘ 1 1 1 1 1 I‘ 1 1 1 I‘ 1 1 ‘I‘ 1 1 1 1 1 I‘ I‘ 1 1 1 1 1
B BT OSE I g E M I Z X M R oY Z ¢ ol N e R E X
HESEFELEREELOESER K EEROCRERREE EL K4
ZTERERFEZEFEREEEEBELLLXEEELSP B RLRKS
QN - HFrEEEECNIZTHEZEFESERKREE i L EK
z H ® ¥ £ PEEB KL & 4dE T E LR
4 ¥ z H o & ¥ ] e T & wWE
® £ g x4 & 5 B WO

® LoF £ &
+ H p=s
RIS EL

B5 RBEASHKBHETUE

Fig.5 Variation of carbon emission reduction in pyrolysis system
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Carbon footprint analysis of bamboo waste pyrolysis

Hao Yanzhang, Yang Changming
(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: This study addresses the scenario of bamboo waste pyrolysis and the resource utilization
of its pyrolysis products, employing a methodology grounded in life cycle assessment and
sensitivity analysis. It establishes a comprehensive life cycle carbon emission inventory and
calculation approach. The primary sources of carbon emissions and reductions within the pyrolysis
system are identified, and the sensitivity of carbon reduction capacity to various parameters is
assessed. Results indicate that the carbon emissions from pyrolyzing 1 ton of bamboo waste amount
to -838.684 kg, resulting in an annual reduction of 38.3 million t of carbon emissions and an
annual electricity generation of 2.1x10° kW +h in China. The predominant contributors to carbon
emissions in the system are the combustion for power generation of bio—oil and syngas (34.8%),
while carbon reduction is primarily driven by the application of bamboo charcoal to soil (34.0%).
The system’s carbon reduction capacity exhibits high sensitivity to bamboo waste proportion,
annual harvest volume, and pyrolysis product yield, with sensitivity coefficients of 1.297,1.000,
and 0.702. Notably, the soil carbon sequestration effect resulting from bamboo charcoal application
presents significant carbon reduction potential, estimated at 13 million t annually for an 8.9%
bamboo charcoal application rate. This study concludes that bamboo waste pyrolysis holds
substantial carbon reduction potential, providing a novel avenue for China to leverage bamboo
waste for renewable energy production and effectively mitigate climate change towards achieving
"dual—carbon goals".

Keywords; bamboo waste; pyrolysis; carbon reduction; life cycle evaluation; sensitivity analysis
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