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Life Cycle Assessment of Sales Packaging Cartons for Cosmetics

ZHAO Yu, HUO Li-jiang
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ABSTRACT: The work aims to study the environmental impact of sales packaging cartons for cosmetics and optimize the
packaging materials and improve the packaging design and production system to achieve green production. Based on the
life cycle assessment (LCA) methodology, the eFootprint software and database were used to quantitatively analyze the
sales packaging cartons for cosmetics developed and manufactured with white cardboards and polypropylene. The func-
tional unit was a single cosmetics sales carton blank of prescribed size (length 57 mm, width 52 mm, height 60 mm) and
structure. The setting of system boundary included the main processes of the carton production and the transportation
links of various materials. The life cycle impact assessment was carried out after inventory analysis. Among the nine types
of environmental impacts generated by the evaluation objects, GWP, PED and WU contributed a large value. The results
of the white cardboards sales packaging cartons for cosmetics were 17.8 g, 185 kJ and 57.8 g, and those of the polypro-
pylene sales packaging cartons for cosmetics were 45.3 kg, 1.16 MJ and 147 g. The energy consumption and environ-
mental impact of the polypropylene sales packaging cartons for cosmetics in the production process were greater than that
made of white cardboards, so the preferred material of the two was white cardboards. The types of materials and energy

consumption in the production process are the main causes of the environmental impact. The environmental benefits of

Wim B EE: 2020-07-14
TEER A REL (1996—), %, XK&ET L KFHMEA, THOEZDZEFN
BEEE: B (1966—), %, Hd, REILXFHIK, TE2AAFTONEERATT 5N, QEPRIK,



<132 - f1 %% T 7%

2020 4 11 A

packaging can be improved by optimizing packaging materials, controlling packaging printing design and improving

production system with LCA.

KEY WORDS: cosmetic sales packaging; life cycle assessment (LCA); white cardboard; polypropylene
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eFootprint R4 RTEL LCA &, AT web
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Fig.1 Flow chart of LCA of sales packaging cartons for cosmetics
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Fig.2 Blank of sales packaging cartons for cosmetics
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Tab.1 Data list of white cardboard sales cartons for cosmetics

27
(K. &R, %)

e

ras. I1aw.
KEE

K3 gl 8 s & R R
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Fig.4 System boundary of polypropylene sales

cartons for cosmetics
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Tab.2 Data list of polypropylene sales cartons for

cosmetics
el AR B
BEH/(KW-h) ] 0.01
PP ki 12.5
SN  ih H 7.00x10°
TH AR AR B I A 3.00x10°
ARG AR IR 1.20x10°
JkH g N
W& TP e 0.09
TR 0.36
PE 1437 0.035
SIRN R i 3.00x10°
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Tab.3 List of power consumption in each production process of the evaluation object

T 14T fbtle i A 5 40 26 & /(GW -h) SR ot it 8 B L £1/(GW - h)
Bl 53
B[R BIL 2.9 9.3
oAl 2
FEYIHL 1.2 0.1875
W& L 9 9.2
FTAIHL 0.42 0.42
St 26.32 90.67
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Tab.4 Environmental impact by sales cartons made of white cardboard and polypropylene for cosmetics

ot B A & GWP/g  PED/MJ ADP/mg WU/g AP/mg EP/mg RI/'mg ODP/ug POFP/mg
48 17.8 0.185 0.125 57.8 39.7 32.3 8.91 1.08 102
R 39.9 1.07 0.211 104 149 14.8 31.4 0.464 121

FHZE 4 vl 20, 2 FhAE R fhotd it B B L 2% S 1 1
GWP, PED Il WU i X BRES V5 YL g i K, &
RIAE GWP J7 i, 1% ADP, AP, EP, RI, ODP,
POFP %45 6 /M 2 /N, I, =5 % & GWP,
PED, WU iX 3 Z5H9 R EE 5200,
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Tab.5 Cumulative contribution by white cardboard sales
cartons for cosmetics %

pUR A GWP PED WU

H 4R 5252 1.77 4.83

F AU - B S ER B8 - E 315 3.43 155
M 14.97 19.11 15.41

JBZ B A 592 17.13 312

JZ B 28 -42K i 2 i - 0.18 022 0.13
CTP Wi- oS bs fizhm2 o)-1hE 0 0 0
PE T4277 029 058 1.3

PE ﬂ@%ﬁ% fmﬁijé% 0.01 0.01 0.01
FT.4% 025 029 043
ITRAR-BARM R E B2 -0 E - 0.02  0.03  0.01
ot 11.73 24.89 27.08

-k B iz - v 0.04 0.04 0.03

W& M FLR 10.85 32.38 18.11

W& E#L%-fiﬁ;iﬁa%fpiz% 007 009 004
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Tab.6 Cumulative contribution by polypropylene

sales cartons for cosmetics %
iR R GWP PED WU
PP ik 63.65 82.27 58.16

PP k- rh ISR A5 8 - E  8.89 375  5.47
EY ISR EAATHES 0.01 0.01 0.04
AN AT 252K 2 - B 0 0 0
[ AR SR AR i A 8 4 T B 252 i

2 ot o0 0 0
R F A I 0.63 0.73 1.31
W B I e - RL YR 0% i 0 0 0
(2 t)-H [
a4t 0.14 0.06 02
AR S S RIS o-FE 0.01  0.01 0.0l
PE ] 0.18 0.14 0.97
PE TR - R T i85 00l 0 0
Q- HE
H, 26.48 13.04 33.84
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Tab.7 Sensitivity of GWP by white cardboard sales cartons for cosmetics

R LRy i J g i LR T GWP/%
SEIRT FEAUR et i i L & GE 38 52.47
H F B A it B B e & GRS 14.93
ot HEAUR et i i L & GE 38 11.73
LR ISEIN F AR A B B R A GE 38 10.85
JBCEN i 2 FI AR A B B R GE 38 5.92
F AR - B S8 1 42z i (8 1)-Hh 5 F AR A B B R GE 38 3.15
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Tab.8 Sensitivity of GWP by polypropylene sales cartons for cosmetics
Y v g i A 3 R e Y GWP/%
PP kL PP el il 6 5 AL & R 63.65
H PP Ll il B 5 AL & R 26.48
PP JUk: - RS B 4o iz (8 o)-+ [ PP el il B 5 AL & GBI € 8.89
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Tab.9 Evaluation result of data quality by sales cartons made of two materials for cosmetics

FA 2R AR fhoote i B A2

RNRAC A 8945 (R &

ETEL A 2Y N
LCA %% 45 SRR E /% LCA %% SR E /%

GWP 1.779x 1072 11.38 4.526 %1072 11.19
PED/MJ 1.850x 107" 6.61 1.161 11.93
ADP 1.252x 1077 7.24 2.268 x 1077 13.73
WU/kg 5.782% 1072 10.53 1.465x 107" 10.24
AP 3.972% 1077 4.61 1.718x 107" 7.97
EP 3.232x107° 10.21 1.662 x 107 8.33
RI 8.910x 10°° 4.09 3.958% 107 5.43
ODP 1.082x107° 10.30 8.212x 1071 4.88
POFP 1.019%107* 14.57 1.519%107* 9.28
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SRR TTHK s EP /R AT 38 PO NEEMEY L, A58 R AE(LIE 7, I F IR EIRY I & H LM Tk RIFR LT 5 PM2.5 4
SEEYIBT, BRRHMEALR T, TR N AT AT A AR % 5 ODP s LA T3¢ CFC-11 J9 kB, 158 RHMEL A 7,
FT 2R RAANFERIE J1; POFP 7R LT % NMVOC SSEMEYI BT, 15 BIMREALE T, T 3R %) 302 R SR B (X 15
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