B2t 3 o T
2021 42 A PACKAGING ENGINEERING 121 -

HwEE, KER, EFEW
(R R2F ke TR, 74 B 519070 )

WE: Bt 2R ATITOERBRISGREFLBILLSHEN A NEF ARG YR, Ak
R OEMMA LY m e T AR T LR RBERAS . Fik RAAG RPN T R BT FHSH
ATk A AL BL 09 ¥ v, 18T eFootprint R4, E &R T RAAG B HIFN, GrEEE A oA E
REFRE, R 2 A RS WARBIEL, ABREAFESERAYARK, LE2YU R RkaLE
TAWHEE, WERET. TRANTGZERE, BANBRLSRERLBLSHE SR HA 253,
2.18 MJ ##BARR , HE4K 123, 70.5 g Hrh A4k TALe &k, B2 0.012, 0.005 £ 5 FWMF., &# £
PrAt 00 AR A, 489 5 RE TR 6 i Ao st BRI B3l & B A S8 F 5.

KB TH; 08 BRILLSGHRTET,;, 2BALGRE,; A9 AHFMN; E; REPW

FESES: TB484.3  XEAFRIRAEG: A XEHS: 1001-3563(2021)03-0121-07

DOI: 10.19554/j.cnki.1001-3563.2021.03.017

Environmental Impact Assessment of Two Kinds of Laminate Tube in Production

LIN Ming-xiang, LIN Qin-bao, HUANG Wei-bin

(Packaging Engineering Institute, Jinan University, Zhuhai 519070, China)

ABSTRACT: The work aims to study the environmental impact of four production units of aluminum barrier laminated
(ABL) tube and plastic barrier laminate (PBL) tube respectively, to provide references for the environmental impact as-
sessment and process improvement of such packaging materials. The life cycle assessment (LCA) method was used to
qualitatively and quantitatively analyze its impact on energy consumption and the environment. Through the eFootprint
software, all life cycle assessments were completed online, including modeling, computational analysis and data quality
assessment. According to LCA evaluation results, the two products had great impact on primary energy demand, climate
change and eco-toxicity. The main impact came from production of composite blank web, injection molding of cap,
shoulder and insert. Each ABL tube and PBL tube consumed 2.53, 2.18 MJ of primary energy, emitted 123, 70.5 g of gases
that affected climate change, and released 0.012, 0.005 eco-toxic substances respectively. The conclusion is that within
the boundary of the system studied, aluminum barrier laminate tube has higher impact on energy consumption and envi-
ronment than plastic barrier laminated tube.
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Fig.1 Production workflow of toothpaste tube
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Fig.2 System boundary of ABL tube
| PE,EVOH | | PP | | PE | |PET|
R e S
L [emmewer] [ wr| [wR] [ad]
i !
i e wa
E—» By, BS
i
!
HEEA \%\%ﬂlﬁ-

K3 2MEaRENRELR
Fig.3 System boundary of PBL tube
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Tab.1 Basic production data of toothpaste tube
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Tab.2 Production data of laminate tube
IR A (ABL) IEA5HE (PBL)
HFK Bk HFx Bk
PE/kg 1995 PE/kg 2725
EVA/kg 399 JBE K kg 110
Hifi/kg 336 EVOH/kg 210
2 /kg 15.5 i /kg 17.9
Si/kg 34 S /kg 38
PP/kg 667 PP/kg 667
PE/kg 891.7 PE/kg 891.7
PET/kg 757.2 PET/kg 757.2
HL, BE/(kW-h) 3326 L, fE/(kW-h) 3309
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Tab.3 EIA index for single laminatetube
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HFE/MI FEE(H/mg Wil/g  HFE/ug {H/mg & hl/mg W {H/mg
YR A 2.53 1.14 123 2.59 528 257 54.1 1.20x1072
YR 5E 2.18 0.574 70.5 2.20 263 256 32.5 4.79x1073
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Fig.4 Production contribution of ABL tube
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Fig.5 Production contribution of PBL tube
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Tab.4 Data evaluation on single ABL tube

Fe 724 Bk LCA 4% R BRYE N (95% A5 X [8]) SR E BE /%
W BETEIE FE/MI 2.53 [2.14,2.92] 15.4
e o IR I FE W /mg 1.14 [0.935,1.35] 18.2
SRR g 123 [0.104,0.142] 15.7
2 FE/ug 2.59 [2.22,2.97] 14.5
TR AL 7B /mg 528 [446,610] 15.5
Jtfbsg B A i/mg 257 [221,294] 14.1
& E IR E/mg 54.1 [46.6,61.6] 13.9
HERFENE 1.20x1072 [9.15x107°,1.48x107] 23.7
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Tab.5 Data evaluation on single PBL tube

Fe 744 Bk LCA 5% R BRVE I (95% 8 A5 X []) 45 AN /%
WIHBEIEIHFE/MI 2.18 [1.87,2.48] 14.0
A Y IR I FE T /mg 0.574 [0.504,0.644] 12.3
R/ g 70.5 [59.6,81.3] 15.4
SR ug 2.20 [1.75,2.66] 20.7
R ALV (H /mg 263 [229,296] 12.8
b= A A /mg 256 [219,293] 14.4
&AL H/mg 32.5 [29,36] 10.7
RN 4.79x1073 [4.19%x107°,5.40x107°] 12.5
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