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W UIMARE AR MR U SRR S, A
K LCA i, 43 5 &t 40 B MR A L M
( polyvinyl chloride, PVC ) PiFAS[F] 44 L% 115 il
I EFE 7 A IR T, DALY B R Ty
2, B R R PR T

1 BESELEGRARTENIAES
8 R 1% BX

4% 1SO 14040-2006 ( ¥ 355 45 B A= 1w J&] 103 1F
M NS HESR ) L A i L AN BORHE 2L 40 45 B
PS5 IR0 . TR AR S e PE A
SR SRREAE 4 TR Sr . TEMEARMEZR T, AR
F eFootprint 7££& LCA 43 B x4 At v [ A i J) HA 4%
L B #& JF (Chinese Reference Life Cycle Database,
CLCD) . Bk % %% #i# % (European Reference Life
Cycle Database, ELCD ) . Fi- Ecoinvent 3.1 #(#& %,
HEET MBIV, 58BN B B R A |
LCA @500 . Blls R ATSE TR,

FEPEN R RE D, PR G A PRl b R KR Bt
S SRR P RE, BB YPRBT i  E BTREZ
INT 1% BEE k), HLZ B S BT R AN R
A ST Y 5%, FFA CLCD B HUN . 76 A= i Ji )
SO PR PR, A R AR AR W S T ARV (E

(‘abiotic depletion potential, ADP) . 4=FKAS g (A

( global warming potential, GWP ) . /KN FE ( water
use, WU) . & fk (acidification potential, AP) .
w5 2L ¥ {H (eutrophication potential, EP) . HJ
W A JCHLWY) (respiratory inorganics, RI) . R & JZ
{H#E (ozone depletion potential, ODP) | JEfb2: 5L
4 4 1 (photochemical ozone formation potential,
POFP) . ¥J % fE U5 #E (primary energy demand,
PED ) % 9 FIRAURITAN AR 2022,
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—FFE A I R SRR P AR D RE L
A 7534 30 MUY AN ESE, HNEY LI HAT/RS)
07 AT HES . BRFEMI R ST MK 292 mm, i 245
mm, {5 35mm, HORERELE 1. K 2.

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

2 PVC ERTEHE
Fig.2 Schematic diagram of polyvinyl chloride tray
for eggs

212 A&%#F

B E R G0 FHE TS B . Wi R X
W2, RENFE TIFMIEsE Bbr, e
T PR BRI B R, BHAS T PE A B AR
B R B RIS (4 R G AR TR AT AR R
B, LT EICRL AR 7E

AN X G2 1 FLAAR 2R G0 i1 R0 32 B4 i 4 o
WA LR 3 FE 4.

AP
CHIERRI AL |
ek B )

|

k5 ey
(COD. BOD,. 2% )

RAIEG)
(R . — S ALH
HAMY)

AR |
JBgit . PR

ESSRUE

3 RRBELERFRGHR
Fig.3 System boundary of pulp molding tray for eggs
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Fig. 4 System boundary of polyvinyl chloride
tray for eggs
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LCA Z5 R A B 5m B2

AR S A3 PR A A 2B A L A 2 AR 7 Al i
UE%A , IR FH eFootprint 354 EicHE 2 LA KA Tl STHR |
A7l A5 v A B R TS BT, ST Yk
DL AR B A P B T RE SRR, BJR
TR EAR 120™ i AR 7 b R 0 A i S O T Bl
R v BE P M R S R T SR, AR AEER
B2 A B Btk A T T R AR S A A R A
PVC AL . AU EFEA A B E L 1 Fngk 2,
YOAINEFE . PVC SEFCHECEI T 03 3 FIEk 4.

F1 PVC ERMABIEEFR
Table 1 Data list of input by polyvinyl chloride

F2 KRBRDFXWANGEFR
Table 2 Data list of input by pulp molding tray for eggs

% VAN B Hf
W4 40 g
B R/ Pkt - 25 o
{LBEYHH 1.22 g
% Jeey 0.01 m
B 0.09 g
- K 5.01E-3 mL
MGk H 8.33E-6 KW-h

R3 RREZEFERHBBEFS
Table 3 Data list of emission by pulp molding tray for eggs

% 5l % Kkt Hf
WUk 3.00E-3 g
PR 7 e 147 1.17E-3 g
RENY 6.83E-3 g
COD 6.94E-4 g
KI5 BOD; 4.15E~4 g
AR 4.17E-5 g
SIBIERES 2.50E-2 g
BfEN7 27 kb 3.17E-3 g
FLVAV Y RIN 1.33E-1 g

F4 PVC ERHBBIRAL
Table 4 Data list of emission by polyvinyl chloride

tray for eggs
% 5l EA Bk LT
A LSRG URL 70.53 g
MBS #fig (i) 429 g
ACR B 1.43 g
bR /B 181 R - :
NER 1l 0.58 g
27 0.12 g
e 1.6E-3 g
ALBEARHR 32 g
2 JiiGiis 1.15E-2 m
PR 0.05 g
- K 28.2 mL
REUA Hi 0.14 kW'h

tray for eggs
% 5 4 it —
. AR bE B 5.549E-6 g
NN
RATGHY) IR 7.837E-8 g
CoD 5.925E-3 g
USEE L SS 3.95E-3 g
54 4.94E-4 g
S 2.35E-2 g
Ni2,
] Pt 5 1.724E-1 g

3 EREwRBAZmTEN

31 LCASR5H#H

It F eFootprint # 4 2 B8 2, W bk H0
Mrit g5 R {b, K13 ADP. GWP, WU, AP,
EP. RI. ODP. POFP. PED Z53f 4% 5 i - &%
PP X S A R 2 S L2 5.

M 2% 5 R, PARIR R PR X 23597 GWP,
WU F1 PED =™ J5 [ % R85 (1) 52 i 2, DA
PED W}y i %, 1fii /£ ADP. AP, EP. RI, ODP i
POFP 754N J7 IR IREE 524 /0N, DR ey B 5 AT
GWP., WU Fil PED iX =N J5 TR PR 20 .
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x5 REEVERS PVC ERIERWIENHER
Table 5 Result of environment impact by trays made of
pulp molding and polyvinyl chloride for eggs

e . LCA %53
HELCL IORHUNEI | PVC D
ADP kg Sb eq 5.44E-6 6.57E-5
GWP kg CO, eq 0.09 0.72
wuU kg 0.17 427
AP kg SO, eq 5.17E-3 3.25E-3
EP kg PO, eq 1.09E-3 221E-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 TESH

i e R TIOR8 %0 B B TRk R T A
Wi AR BTEk (BN EURHEFE TR otk ) 19 SIN{EL. M
TR R L RN A, P RU R TR A
SR Z I R RS RHR . 4RI EFE R
TR 6, PVC HEFLRTTHRILE 7.

Fo MREBELRMTM

Table 6 List of cumulative contribution by

pulp molding tray for eggs %
Mt GWP WU PED
R4 92.65 65.36 51.33
TR 4.60 33.00 18.00
i 1.52 0.32 0.49
(R 1.02 0.34 0.45
Jlingite 0.20 0.98 0.17
7K 0 0.01 0.01
G 0 0.01 0.01

K7 PVC EREWVTH

Table 7 List of cumulative contribution by

polyvinyl chloride tray for eggs %
IR GWP WU PED
RA LI ARk 11.14 68.65 67.22
H 3.23 25.26 24.11
181 FaEs 79.64 1.67 2.05
MBS # g (i) 4.12 3.29 4.90
ACR B 1.57 0.92 1.40
[op-2avic] 0.22 0.11 0.27
PIBIE 0.07 0.02 0.05

7K 0 0 0

&G 0.01 0.08 0

2 6 il LIE H, 40K AR b R 405 RHE
GWP., WU, PED =~ il W s mk ¥ ik, 4390

H 92.56%, 65.36%, 51.33%., M1 7] LIF 1, PVC
EFCH RE LN IR U ERE WU 1 PED J7 T Y
Tk K, 9 68.65%, 67.22%; TMAE GWP Jrii,
181 FE MR DTRRER K, 4 79.64%.
33 BRNERMELSH

TH PRAICHE R S U BB S AR Ak R 5 |k
HORENIVE =R ANaIAL A7t N i1 B s - 8 € T 0 B (<R N 1)
R, A e 1AL, TR AT 2L
MO RS ARSI ST GWP RAEE KT 0.5% 1Y
THHEHE LR 8, PVC &L GWP REUEKRT 0.5%
(AT FAESAE DL 9.
RS RRBATHE GWP RBEKXT 0.5% HiFL KT

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

AR JUT I o B €l REE 1%
R4 AR EFT R 65.36
Bip RIS BB 33.00
K9 PVCEHR GWP REUEXT 0.5% Hi5HA %R

Table 9 List of GWP sensitivity more than 0.5% by
polyvinyl chloride tray for eggs

AR It i A IR RUE %
RELIHHIRIR.  PVC &4 Pyt 68.65
CEl PVC #FE GEayiti 25.26
MBS Fifig (Bl ) PVC #FE LRyt 3.29
181 e PVC 4G LRyt 1.67

H12¢ 8 W], ARHKAIHEFEXT GWP R B 52
R B PATE B, R AR R
H65.36%; H YRR, H 33.00%. EAUEN
YR ATIREFEAE 7 o B R E A MR, LT RE
EARRIK, HHOMES A I sk, Hit
W HAE Ry gk i B P REME AN 1 SE TR RME A 4R AR
AR R R —FE TR T, HAA R A
Ao AT AR TR A M BT, RPN IR LR 4 b
BE, RIRFIREL GWP REEUEM H M. & 9 a4,
PVC HFLXT GWP 7 50 52 M 42 K 1) 15 PR BCH 2 2R
AL g Ok JFORL AT 1T AR, 435 h 68.65%,
25.26%, HARMWNEIE/NT 5%, RALHW R
AR PVC BFEREA A I B A, L RE Rk
R, St T REMAS & MiiHs 7 . MBS REAEC B )
181 R A AT el b v g o v 3 ol AV v e R
TPRH . WA B a4 7 XK PVC B
) GWP REJE .
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Bl Bt 4 H AR S PR AR Z R Y
Zedr, ZESMOR, BEmEMIE. AR TEA
B JEE L 00 2 DG JE 2 MR B P2 R ik ANk R R 45
THIAS T PR A T B P o X250 SR e i
BT E LB R FRER R, 153538 bR i B 5t
PGS P

ABIFFE R AT CLCD WA 5 12 X A6 355 B 5040 14
AN RE BEVEATPRAG, BFSER T 94Tk LCA, (U
SETAR [ AT/ TP EKF, RPN A R
AR TR PG AR LR 10

F10 AHMRERMROBERETEER

Table 10 Evaluation result of data quality by

evaluation objects made of two materials

YOI BN ST PVC BT
HEARA R " 7k e 7k
LCA SR REGERE % SO R v
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 2.21E-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 % 10 7] #1, 7F ADP. GWP. RI. POFP,

PED J5ifil, ACKALHIEEFEHI LCA 45 R0 F PVC &
FCRI A 45 5 fE AP, EP, ODP Jy 1, PVC 1T
) LCA 53R FACK B EEFC I AHOCEE B . AR
3kF, GWP. WU. PED =/ )5 il LCA 45554
EEK, THIRERAL S R G0 A R PR T A X 42
FEIX = ANy 18T W) 2 B R 4RSS ST A SR B e L T
PVC HEFCAYIABE M

TESS FANHH 22 BE 71T, AR R R LA PVC &
FEAO 25 SRR E /N T 10%, Uk B b sl 3 L
HRERAEE ., Hob, 4UREBIMARR AP BUARH
FE FERNTAE R, IR TR AR R RO R F B2 A Tl
PR AR kA 5dE ;. PVC #E4EH ADP A
B BE ARG A, IR R SR SR SRR N R SR T 1
B0 A AR FL AR AT T A . T e & ek
JEAABCEACTR | B WA JEUR G i e R A K, ok
FEAR LCA 255N B, Mo CRITFIR B LCA
S5 R HERE

4 HhiE

3 b X 4% 5 K R PVC W b R 4 B ST AT
LCA SALXT L Ar B, 25 R R B, AR EFE 1L
PVC FEFEXT IR A 52 mm B /N, 0 A SE R 40K
BT, B R B, AU I T A
HRREAEMRE R, TEMLT R TP HER I R
BRE L PVCELHH T AN EERKZ . HE
R FRRE S L, WA T 2Rz, I, 1
PEATERFCAE P2, A 2 T2 AR R T RE X BRI S
EHEYEEER- . B, ZEAHIE™ R T,
LA 5 TE 4R X I 5 M /N (4 A Ak A R B 0 0 7 7 i
Bt B b, HIERI A I A R e TR RE
i B PVC BEFC R 23T Tmas it (A&
JERRHA IR 9 . AT SE ) R B s E A PVC AEL,
EREEFEA IR, BRI AL ™ W AR 1Y
iAo
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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 MIJ. 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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