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1 KRBEVERTEE
Fig. 1 Schematic diagram of pulp molded tray for eggs

2 PVC EHTEHE
Fig.2 Schematic diagram of polyvinyl chloride tray
for eggs
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Fig.3 System boundary of pulp molding tray for eggs
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®1 PVC ERMAKIEES
Table 1 Data list of input by polyvinyl chloride
tray for eggs

®2 RRRAFHMANUIERES
Table 2 Data list of input by pulp molding tray for eggs

J5 & Koo P
34 40

T R s .
FLBEARA 1.22 g

(R i 0.01 m
PIBIE 0.09 g

- K 5.01E-3 mL
e iE) 8.33E-6 kW-h

x3 RRELERHBBEFS
Table 3 Data list of emission by pulp molding tray for eggs

Bl FAN Bt L&D
RE IR0k 70.53 g
MBS # g (B ) 429 g
ACR 71 1.43 g
JBPRL /K 181 RER] 143 g
iRl 0.58 g
543 0.12 g
TR 1.6E-3 g
{REARAE 32 g
{2 itz 1.15E-2 m
P 0.05 g
‘ 7K 282 mL
e i 0.14 KW-h

%l % R Hoid HLfif

WUk 3.00E-3 g

PR LY &AL 1.17E-3 g
AEMNY 6.83E-3 g

COD 6.94E-4 g

KI5 4 BOD; 4.15E-4 g
AR 4.17E-5 g

sk 2.50E-2 g

ElEN727] oy 3.17E-3 g
PR it 1.33E-1 g

R4 PVC ERHMBEARS
Table 4 Data list of emission by polyvinyl chloride

tray for eggs

gl AR Ktk B2
KA A ke sk 5.549E-6 g
A WKL) 7.837E-8 g
COD 5.925E-3 g
VSEE Y] SS 3.95E-3 g
A 4.94E-4 g
st 2.35E-2 g

1
P g PSR 1.724E-1 g
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K5 RKREBERS PVC ERFEZMIETNER

Table 5 Result of environment impact by trays made of

pulp molding and polyvinyl chloride for eggs

LCA %

PO ot AORBE I :%WCEE
ADP kg Sb eq 5.44E-6 6.57E-5
GWP kg CO, eq 0.09 0.72
WU kg 0.17 427

AP kg SO, eq 5.17E-3 3.25E-3

EP kg PO, eq 1.09E-3 2.21E-4

RI kg PM, 5 eq 9.47E-4 1.49E-3
ODP kg CFC-11 eq 5.25E-9 5.19E-9
POFP kg NMVOC eq 1.87E-4 4.33E-4
PED MJ 1.30 9.84

32 SRR REKSH

1 e R TR 18 %0 e B ST LA b
Wi AR TRk (BUSORHEAERT A BTk ) A9 S EL.
T AR AL RN AR, BT RAd R TR A
SR Z I R R B RR . AU EFE R M
TTEk L 6, PVC HATHATTHRILE 7.

Fo FREDERARATH

Table 6 List of cumulative contribution by

pulp molding tray for eggs %
ML &y GWP WU PED
J#8 92.65 65.36 51.33
AR 4.60 33.00 18.00
PIB I 1.52 0.32 0.49
(R iv) 1.02 0.34 0.45
Jigty 0.20 0.98 0.17
K 0 0.01 0.01
L 0 0.01 0.01

K7 PVC EREMVTE

Table 7 List of cumulative contribution by

polyvinyl chloride tray for eggs %
AR GWP WU PED
RE LI ARk 11.14 68.65 67.22
) 3.23 25.26 24.11
181 FasE 79.64 1.67 2.05
MBS #fig (Bl ) 4.12 3.29 4.90
ACR 71 1.57 0.92 1.40
AR 0.22 0.11 0.27
PRI 0.07 0.02 0.05

K 0 0 0

fingiia 0.01 0.08 0

2 6 mTLIE H, 40 A E L b 4R 5 RHE
GWP., WU, PED =A™~ J7 1 W) st ek 3 M ek, 4399

H 92.56%, 65.36%, 51.33%., H#* 78] LIEH, PVC
EICP RA LR BURLFURHE WU 1 PED 7 TR
TR R, 239N 68.65%, 67.22%; Ti{E GWP J7 i,
181 FE RN DIRk e R, N 79.64%.
33 HEBERMESN

TR ABICH R AR 2 v FR R SR AR A B g R
(AR LA AR AR AR 30 43 BT s S ASCE X 2% R A Y
RS, FERCA S PR, DT R A R
e S ARSI ERFE T GWP RASE KT 0.5% 1
TR LR 8, PVC HEHE GWP REUE KT 0.5%
(AT A DL 2% 9.
KR8 MEMATHE GWP REEKXT 0.5% MFELKIR

Table 8 List of GWP sensitivity more than 0.5% by
pulp molding tray for eggs

s g (W2 eI RIBE 1%
JR4L YU ARG P it 65.36
TRt YOI AR AT P it 33.00

®9 PVC HEH GWP REEXT 0.5% MFR IR
Table 9 List of GWP sensitivity more than 0.5% by
polyvinyl chloride tray for eggs

AR gl A AR REE /%
RAIHMIEPR.  PVC &I it 68.65
L PVC 4T it 25.26
MBS #fig (BhiFl) PVC &3 it 3.29
181 FarE ) PVC &3 it 1.67

M 8 AT, AUIEBIEFEXT GWP R U N
S R AP BB b, PR AR BB
H 65.36%; LU FREL, H 33.00%. HEAAE R
YIRS B AR A 7 ok B P E A R RE, LT RE
R, AR E LA I U A,
P HAE Atk 5 B T REVEAS /. SELFTRME A 4R
AR R R — AR R T, BT B A v
(FIAC BT PO SR (S 8 W S <Y N i viE = 3 <0 B2 N N 00 )
L, SRIRFIREIL GWP REUZMHB . R 9 wlHl,
PVC ZEFEXT GWP 7 L 52 0 55 K 1) 78 gl e 2%
AW N BORL JFORL T J1TE AR, 43518 68.65%,
25.26%, HRWANEHEL/INT 5%, REALIERER
KR PVC BEFERE A A P e i 4k, eSO
LR, ek ml e AN ;i Fe 7 . MBS BEARC B ) |
181 Fa i B HA SO 7. Rl P I i Re Ik
TPRH . WA F B a4y R PVC 4E
#) GWP RIEE.
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Table 10 Evaluation result of data quality by

evaluation objects made of two materials

AU PVC &EFG
ECL N e zh e E I
LCABR e oo “NR e e
ADP 5.44E-6 4.97 6.57E-5 9.60
GWP 0.09 3.77 0.72 3.99
WU 0.17 6.97 4.27 5.35
AP 5.17E-3 9.26 3.25E-3 3.19
EP 1.09E-3 8.20 221E-4 4.12
RI 9.47E-4 9.16 1.49E-3 4.47
ODP 5.25E-9 4.17 5.19E-9 4.16
POFP 1.87E-4 3.69 4.33E-4 2.86
PED 1.30 3.46 9.84 4.72
i 2 10 A] A1, 7 ADP. GWP. RI. POFP,

PED J7Ifil, 4REBIEEFCAY LCA 451/ 1L T PVC &
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Life Cycle Assessment of Egg Packaging Production Technology

HUO Lijiang, ZHAO Yu

( School of Light Industry and Chemical Engineering, Dalian Polytechnic University, Dalian Liaoning 116034, China )

Abstract: The packaging for eggs is mostly disposable with great consumption. Its main materials are generally
pulp molding and polyvinyl chloride, etc. Based on life cycle assessment (LCA) methodology, the environmental
impacts of egg packaging with two different kinds of materials were built models and evaluated by using eFootprint
software and database. The functional unit was based on a single egg packaging which could hold 30 eggs with the
size of 292 mm in length, 245 mm in width and 35 mm in height. The setting of system boundary included the main
processes of the egg packaging, such as packaging material processing, pressing, die cutting and packaging products
etc. The results showed that the evaluation objects contributed a lot to GWP, WU and PED. The environmental impacts
of pulp molded tray for eggs were 90 g, 0.17 kg, 1.3 MJ, while the polyvinyl chloride tray for eggs were 720 g, 4.27 kg,
9.84 MJ. According to the evaluation results, the influence on the environment from the pulp molded tray for eggs was
smaller than that of the polyvinyl chloride tray, therefore, pulp molded tray for eggs should be preferred. On the premise
of ensuring products quality, it was suggested to give priority to the materials and additives which had little impacts on
the environment for product design and production, and reduce the impacts on the environment of packaging products
by selecting PVC materials with higher gram weight and modifying the structure design of egg tray.
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