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Fig.1 Composition and degradation characteristics

of four types of disposable lunch box
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Fig.2 The life cycle system boundary of four types of disposable lunch box
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Table 1 Life cycle assessment of environmental impact types
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kg CO, eq.

CO,,CH,,N,0 %
AP B RRAE

£ 8 2 % # (0DP) kg CFC-11 eq. CCl,,C,H;Cl;,CH:Br %
B2 AL (AP) mol H* eq. S0,,NOy,NH; %
% B A M—E K (EP) kg N eq. NH,-N %
TN LAY (RI) kg PM2.5 eq. CO,PM10,PM2.5 %
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Table 2 Life cycle list of starch lunch box
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Table 3 Life cycle list of fiber lunch box

R A A AwpmHH EAm A
BT E g 17.00 15.00
ERE kg 17.00 15.00
K kg 0.00 15.31
{20k kg 0.00 55.28
A4 kg 0.00 0.01
Ry kg 19.67 6.75
G kg 0.00 0.01
W, 4k MJ 207.56 230.18
He A
B RN AL g 0.06 0.47
NOx g 0.00 0.02
B A g 0.03 0.03

2.2 IREHmIEMH

A SR PR A5 SR B OR, TEM R &R
HEE (GWP) ., Wtk (AP). & EFIML-TRK
(EP) Al W A JCHLY (RI) 55 3 248 AR 3 ik A% T 2F
e  Hh2EmE SN miE R, 552
BIE R LYl L 4R S, GWP &
AR 23.73,36.61,52.19 kg; AP 43 5 B A% 0.12,
0.08,0.13 kg; EP 43| F% 4% 0.04,0.15,0.2 kg; RI 43
AR 0.05,0.08,0.11 kg, 4 TEH & & 355520

o L BB AR
R B $Ae AR A o
AT E g 21.90 27.00
ERE kg 21.90 27.00
JB 5 At
RTH kg 0.00 2.10
A kg 6.09 6.09
R OEER kg 17.70 17.70
B kg 0.00 0.03
B G # kg 0.00 0.36
A kg 0.00 0.07
* m’ 0.16 0.16
w4k M) 167.83 198.47
Heak
B H AT AL g 0.03 0.05
SOx g 0.08 0.11
NOx g 0.11 0.37
B A g 0.07 0.07
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Table 4 Environmental impact assessment for the life cycle of four disposable lunch boxes

Y LRI Hh kB Ik R _ - LCA %%
S i A A oo YAt AE L AF 4 Sk A

CWP kg CO, eq. 25.71 49.44 62.32 77.90

PED MJ 521.98 1 003.82 334.15 417.69

AP kg SO, eq. 0.12 0.24 0.20 0.25

EP kg PO eq. 0.04 0.08 0.19 0.24

oDP kg CFC-11 eq. " #E #E s 2

RI kg PM2.5 eq. 0.03 0.08 0.11 0.14

2.3 FRELFIRE

MR & BB HE RO REFE AN 1] 3 FT 7, AR 415 4
Foft— VA G A B HE ORI BE DR A B s SE It vE
g &t ERESR T mER I,

Hrg A TR BB, A T B LT
Y& & BT HEIL CO, 195.24 kg, &L 4EE &
131.03 kg, 5 &5 VE ) 545 &5 98.84 kg, 42 & ¥y ¥ B
3991 kg 2 FheF 4 @R B E & T
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Fig.3 Comparison of carbon emission and energy consumption of four types of disposable lunch boxes
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Evaluation of Four Types of Green Tableware Derived from Starch
and Cellulose Substitute Materials

Li Dexiang', Li Yukun', Ye Lei’, Jin Zhengyu', Zhi Zhaohui®, Miao Ming"*
(‘State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu
Jiangsu Longjun Environmental Protection Industrial Development Co., LTD., Changzhou 213003, Jiangsu)

Abstract In order to compare from the environmental performance of starch and cellulose material, this thesis to popu-
larize the use of the biological basis of takeout areas catering utensils (compound starch material coated fiber wiki) and
biodegradable plastic tableware (total starch materials All fiber) as the research object, analysis of the product life cycle
energy consumption and environmental emissions of various resources and evaluate its environmental impact Flow based on
1 000 take—out lunch box, environmental assessment software is used to establish the green environmental protection
tableware of LCA in life cycle assessment model results show that the carbon emissions and energy consumption is the
result of starch green boxes which focuses on raw material acquisition and the two stages of waste disposal, green boxes
from the fiber carbon emissions and energy consumption is mainly in the products production stage The total starch
degradable tableware has the lowest environmental impact index, in which the cumulative CO, release is 39.91 kg and
the energy consumption is 332.04 MJ. Compared with the total fiber degradable meal box, the carbon emission is re-
duced by 69.5% and the energy saving is 416.23 MJ.

Keywords starch; cellulose; bio—based; biodegradable; life cycle assessment; tableware



