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Table 1 Life cycle inventory of

PBAT packaging bag
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= m’ 100
i, kW-h 350
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Table 2 Life cycle inventory of
PBAT/starch packaging bag
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AP acidification izt kg SO, eq 2.81E+1 2.68E+1
EP eutrophication e kg PO; eq 9.12E+0 1.00E+1
RI particulate matter AT AT kg PM, ;s eq 5.30E+0 5.09E+0
ODP ozone depletion RAAJZTHAE kg CFC-11 eq 3.04E-4 2.74E-4
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NH,-N ammonium AA kg 5.72E-2 9.02E-2
COD chemical oxygen demand A2 A kg 1.20E+1 1.03E+1
WU industrial water use Tl K kg 4.52E+3 5.04E+3
PED primary energy demand VI BETRTHFE MJ 9.47E+4 8.86E+4
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Fig. 3 Effect of materials and energy consumption on the indicators of
environmental impact of PBAT based packaging bags

TERFAEAE 20 B ef, JLEE$E ADP. GWP, AP,
EP. RI. ODP. HT-cancer % 14 W45 ¥, M HA4FAE
AR AT DL i 7 R I B A 3 TR R
Horr, BEAS TTHR R 111 A0 TR A

PG R, X T PBAT {2848 LCA L&Y, 1. 2 4%
GXF N PBAT Rz A= p7= | W ] A8 AN B o i B

ADP AP Rl HT-cancer CO, NH,-N IWU
GWP EP  ODP SO, NO, COD PED

'}n*/l.\
- W3-z vink; m2- ||«||IL4*nu W 2
W2- f’)r’}l_!mﬂ W2k s - TEk W2-K;
W2- W 2- A% vk, - B (-BDOE4I;
i PTAJ_!mu, W 1-PTA; B-AA; -k
Wi-AAizki;  MI1-AA; 1-BDO;

T
b) PBAT/ Jikyfil 4% '

XFF PBAT/ JEMM A48 LCA #ERY, 1. 2, 3 43 50%F
i PBAT i A 7 | ﬁ%ﬁﬁﬂépmwﬁﬁiﬁ\
PBAT/ e BRI B ] 48 = A~ Hocal 72

HrlE 3\, XFF PBAT HE7=5h, Hod: i JE b1 4%
SRR Bl T STk Ok A T PBAT B0k A: 7 B Be i)
PTA. BOD. AA =i sibik}, (HEALE M HIVER Bk

- 47 -



[B €1 %= = f PACKAGING JOURNAL
2021 £ 55 13 % 2 3 i Vol. 13 No. 3 May 2021

PBAT Jii, PTA. BOD, AA =FE AR STk & 1L
PB4 PR

1E GWP #8545 b, AA BTk & Hed s, XJEm T
AA FERACLEA AR, HO L EERIET
A1, BDO. PTA & 52 A NilE=4, (B
A r AA SRR 2 A AR, R
BRI AR &, R —FE bR b o e AR b
FE NH;-N X —F8 45 b, ootk B A SE R i 86 1 ok
WL, FAS S =Fi s R DTk &7 B, XS TE
WA EA YA . 78 IWU #5458 I, i
TR FLBTER A7 ER AR, T, UK H 49.34%,
HL o EE 48.26%. X [E RS HL I A 2 K B, PBAT
S A A e R b i 4 R H I i A A
KHL L R KA, S k) R R FIK T R R
W EENRBHAR, KRR 2 FE R K R
FATIERAH . 784k, 5%, il S8R,
HLTE IWU $8FR{EH AR
3.2 H—iatr

I — AL B A 7E T — 25 HE A 6] 185 52 i 25
RUBREE G far B Ko XS B A RRAE fh 4 SR kA 7 I —
FRALER, R AEANRRAE AL 38 bR X6 R A B85 671 o
VERIEAME, FEEA Tk SR bR A T A E e, 75
BN — A2 5 X o AT BT e B ] — 1k RN
ECER-135, WA 8K R4 & PED. CO,. IWU,
COD. NH,-N. SO,. NO, #t 7 4> A: iy J& i35 b5 U,
TR

L4
S_gzxMo

K A, TR MERIHIEILES R () 5 T &
N RT3 N, 2015 A4 FH N F6 bR 1 REAE AL 45
FE) B

1EH—4k 5 Mreh, ¥ PBAT U648 5 PBAT/ i
AT XTI, SRTVEM B fS PBAT Jfu s
SR HAT AP IR AL o FOXTERES R NIE 4 FR .

5 PBAT fLB4S M IH— L 45 RAA L, PBAT/ JEH)
Fi AR B TR FRIR T IWU . NH,-N P35 5 b 8 s
Az, HAFE R AR AR, EHATER
JANY), AL BDO, AA. PTA —FPbf Rl simk
L0 NH,-N $56RMH, I FelerE Stk i,
TCAE IWU $5 AR (8 2B A . Bl T IWU,
NH,-N BI04 A5 A9 V0 — AL 25 A A de br i 5 HoA
B 225, T ATEACE A1 0 W I 22 53 (0 A4

~, %I ECER-135 LR 4R ARE A sThkEL/ N

1.40E-8

[ PBAT/E R4S
I 4PBAT{UEAS
1.30E-8 I
B
s
S5 120E-8_=
1.00E-9 |

PED CO, IWU COD NH;-N SO, NO_ECER-135
b
BN

4 P—hER
Fig.4 Comparison of the normalization results of PBAT
and PBAT/starch packaging bags

& 4 53 BT AT DAL, B4R BRSO, 1 BTk
diflEE AL, HIJE PED. NO,. COD. CO, i, i
LI — 45 R A D DR SR A 7 i R A A LR AL A
Fil s 3R 125 A SR A B 1 G i R S T AR R
REVE, 1 AR R T FE 2 A1 A SO, HEOS . H ik
FEVEANY PBAT S4B 4% % BRBE A s M I, ok O i
CO, HE LIS, W N %45 B X1 SO,. PED. NO, K&
COD I F5HrE.

&l 4 th PBAT 3¢ 4% 5 PBAT/ & fp (U B 48 )4 —
FEXT LA T 25 R 3R W, JE Ry 3 78 PBAT 2l A4 fet il
BB A 255 4% ) ECER-135 285 1645 A 1.25E-08, b
PBAT {245 B bR AR, SARTH & e g; H
HATERY R BERRAR PBAT 7 b (AR 72 iAS, 42
B2 AR RS R i EE Y
33 REESH

5 i PBAT JLAUEAS RIS .

100 —

90 ./

70
xX
560
B 50
S
30
20
"L e
0 BDO

AA

[ R

—— RBUUE

PTA RKIRR PBATIZH BDOSk I A2
i} K AAiEH;  CcoD PTAIZHi
Eitan

a) PBAT fukss

—48 —



[]3 S, =
PBAT E G354 dn EHHITEM

100 ————————————————
90 y

80 /

70 /

# 50
40

30 [ A
» —— BB

10
0 |_||—|[—I'_‘ e
BDO  PTA  ¥Ek)y  KER JERHZHBDOE THikiz i
AA i Hih K AAIZEE  COD  PTAiEH
bR
b) PBAT/ Bk 48
S5 PBAT EAERREE
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Life Cycle Assessment of PBAT Based Packaging Bags

J Yanna', uan', in', unping’, eng',
LU Yanna', YAO Yuan', GUO Xin', OUYANG Chunping’, CHI Cheng'
QIAO Yue', LIN Pengshan', ZHANG Nengjian’

(1. School of Light Industry and Chemical Engineering, Dalian Polytechnic University, Dalian Liaoning 116034, China;
2. Zhuhai Wango Chemical Co., Ltd., Zhuhai Guangdong 519050, China;
3. Connection Technology Co., Ltd., Shenzhen Guangdong 518108, China )

Abstract: Based on the life cycle assessment (LCA) method, the production processes of PBAT packaging
bag and PBAT/starch (75%PBAT+25% starch) packaging bag were compared by using eFootprint software, and the
environmental impact of PBAT based packaging bag was quantitatively analyzed. The results showed that the potential
of PBAT/ starch packaging bag in CO, emission and primary energy consumption (PED) was significant, and the
contribution of PBATY/ starch packaging bag could be reduced by 14.53% and 6.44%, respectively. The impacts of PBAT
packaging bagon PED, CO, emission andindustrial water use (IWU) were obvious. The index values of PBAT packaging
bag were 9.47E+4 MJ, 4.18E+3 kg, 4.52E+3 kg for 1 t production, while the index values of PBAT/starch package
bag were 8.86E+4 MJ, 3.81E+3 kg and 5.04E+3 kg respectively. The ECER-135 comprehensive index value of PBAT
packaging bag and PBAT/starch packaging bag were 1.36E-8 and 1.25E-8 respectively, indicating the environmental
load of PBAT based packaging bag was reduced by 8.1% after the modification with starch. The environmental load of
PBAT based packaging bags was mainly from PBAT based particles production stage, and among the contributors in the
PBAT and PBAT/starch projects, the contributors of SO, was the largest, followed by PED. Therefore, SO,, PED, NO,
and COD indicators rankingabove CO, should be taken into consideration to avoid the environmental problem-shifting.

Keywords: poly(butylene adipate-co-butylene terephthalate; PBAT/starch bag; life cycle assessment(LCA);

environmental impact
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