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Application of Barrier Technology in Plastic Beverage Packaging
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ABSTRACT: The work aims to choose suitable barrier packaging for different beverages. The application situations of all
kinds of barrier technologies in the plastic beverage packaging were collected and analyzed. The barrier mechanism of
packaging materials was analyzed based on the research and the improvement methods of plastic beverage packaging bar-
rier property and its application range were analyzed. Different packaging materials and barrier technologies can be
matched to different degrees of packaging barrier solutions. According to the existing production conditions and packag-
ing barrier requirements of beverage packaging, the appropriate barrier technology can be chosen to apply to the product
packaging, in order to meet the packaging protection function of high-quality beverages and control the packaging costs.
In addition, it is necessary to pay attention to the sustainable development of barrier packaging and promote the develop-
ment of barrier packaging to the direction of greening and recycling.

KEY WORDS: plastic beverage packaging; barrier technology; coating technology; single layer blending; multi-layer

co-injection; multi-layer co-extrusion; RolINBlow

: 2019-10-24
HE (1987—), %, i, TRF, TEHRTFTOARRKFCE. i



41 -93 -
[1]
1
2
0O, CO;
[2—3] [7—38]
1.1 [o—10]
[11—12]
2.1 PET
[4] « )
[13]
[14]
[15]
2
(el Ultimate
Uv390 300~390 nm
[5]
1.2 MXD6
[6]
PE PP 0O, CO, PET 2~2.5
PET PET
0, CO, 5% MXD6 CO,
PET 1.5 07 MXD6
5% 7.5
PVDC
EVOH PA PolyShied
(18] PolyShied
MXD6 PET 76% PET+
19% PolyShied+ 5%



-94 - 2020 2

MXD6 PET
PET
(19=201  valspar ~ ValOR Amosorb O; PA MXD6
PET
(073 PET
2~2.5 EVOH
(21] EVOH PET
PET
PET EVOH PET
PET
29 30% + 70% PET
' PET Valspar ~ ValOR
PET AB138]
[22—23] TiO,
PP/EVOH/PP]
[24] PP
PET
[25]
PET PET CO, 7
(0)) 30 (20
2.4
[30—32]
2.3
2

[27—28]

{\}
Sl

Fig.2 Schematic diagram of multi-layer co-extrusion com-
pound mode head system runner

| HDPE PP PA EVOH

Fig.1 Schematic diagram of multi-layer co-injection HDPE PP
heat runner system PA EVOH



41 3

-905 -

EVOH
EVOH [33—34)
HDPE/TIE/
/TIE/REGRIND/HDPE 6

REGRIND TIE
M603 NF528H

EVOH F171B
ST PA
2.5

35)
3
100~500 mL
PS PP

BEH

3
Fig.3 Process flow diagram of RolINBlow

SERAC

28 800 /h

CO»

PET

[36]

PETCOR

MX

[38]

2017
92.2%
84.8%
PET
APR

5%

[37]

[39—40]



- 96 -

2020 2

SECHk -

(1]

(2]

(4]

[11]

.PET [J1.

,2015(3): 78.
ZHI Tao-ying. Discussion on Oxygen Transmission in
PET Beverage Bottles[J]. Sino-foreign Food Industry,
2015(3): 78.
SiOx [J1].
36—41.
SANG Li-jun, WANG Min, CHEN Qiang, et al. Barrier
Properties of SiOx Coatings Deposited on Polyethylene
Films[J]. China Surface Engineering, 2015, 28(3):
36—41.

, 2015, 28(3):

[D].
: ,2005: 12—16.

WANG Zhi-fen. Investigation of Gas Permeability in
Polymers by Positron[D]. Wuhan: Wuhan University,
2005: 12—16.

, . J1.

,2018, 28(2): 8—11.
XIE Chao-jie, WANG Ke-jian. Barrier Mechanisms
and Novel Technologies in Packaging[J].
Packaging, 2018, 28(2): 8—11.

Plastics

. [J1.
,2016(8): 39—41.
XU Dan. A Brief Discussion on the Barrier of Packag-
ing Materials and Food Quality[J]. Shanghai Packag-
ing, 2016(8): 39—41.
[J1. , 2017, 37(9): 47—49.
LI Xu, CHEN Xin, YU Jia-jia. Analysis of the Influ-
ence of Storage Environment Conditions on the Barrier
Performance of Packaging Materials[J]. China Pack-
aging, 2017, 37(9): 47—49.
. [M]. : ,
2004: 1.
WANG Jing-wu. Plastic Modification Technology[M].
Beijing: Chemical Industry Press, 2004: 1.
Anon. PET Bottles Benefit from New Slip Additive[J].
Plastics Additives and Compounding, 2005, 7(1): 12.
[J1. , 2011, 39(7): 67—70.
ZHONG Yan, WANG Qian, XIE Peng-cheng, et al.
Research Progress on Preparation Methods of Barrier
Polymer Composites[J]. Plastics Science and Technol-
ogy, 2011, 39(7): 67—70.

[J1. , 2013,
41(7): 78—82.
LIU Qiu-ju, LI Xu-yang, CHEN Guo-wei, et al. Re-
search and Application Progress on Barrier Polymer
Composites[J]. Plastics Science and Technology, 2013,
41(7): 78—82.

1.

[12]

[15]

[19]

[20]

[21]

, 2009, 30(10): 125—128.
DONG Wen-li. Application and Development of Barri-
er Packaging Materials and Their Production Technol-
ogies[J]. 2009, 30(10):
125—128.

Packaging Engineering,

[7].
,2011, 21(3): 19—21.
YUE Qing-qing. Application Status and Development

Trend of Barrier Packaging Materials[J]. Plastics
Packaging, 2011, 21(3): 19—21.
PET [D].

: , 2007: 4—S5.
DU Peng. Study on Preparation and Process of the
High Barrier Materials of PET Bottle for Beer[D]. Bei-
jing: Beijing University of Chemical Technology,
2007: 4—S5.
, . PET
[J]. , 2009, 30(8): 91—94.
ZHANG Hui-zi, ZHANG Lei. Development Trend of

Oxygen Barrier PET Bottle for Juice[J]. Packaging
Engineering, 2009, 30(8): 91—94.
[ , 2009, 30(5):

182—184.

WAN Zhong, ZHU Li-min, LIU Yan. The Application
of the New Type of Barrier Milk Packaging[J]. Food
Research and Development, 2009, 30(5): 182—184.

[J]. , 2017(1): 49.
Anon. Holland Colours Has Developed a Low-cost
Photobarrier for Ultra High Temperature Sterilized
Milk Packaging[J]. Polymer and Additives, 2017, (1):
49.
, . PET
[J1. , 2009, 12(11): 39—41.
GE Jing, ZHENG Zhong-qing. The Coming New Pe-
riod of High Barrier PET Bottle[J]. The Beverage In-
dustry, 2009, 12(11): 39—41.
PET J1.
,2019(1): 38.
QIAN Bo-zhang. Indolama Will Acquire Germany's
High Value-added PET Business[J]. Polyester Industry,
2019(1): 38.
, - ¢ Ol
,2012(4): 60—63.
GELIANG Zhong-yan, CHEN Chang-jie. Trends in
Barrier Packaging Materials (I)[J]. Plastics Packaging,
2012(4): 60—63.
: : ut
, 2012(5): 46—50.
GELIANG Zhong-yan, CHEN Chang-jie. Trends in
Barrier Packaging Materials (II)[J]. Plastics Packaging,
2012(5): 46—50.

s s s



41

-97 -

[22]

(28]

[29]

[J]. , 2013, 21(4):
9—12.
DUAN Hui-ye, LI Dong-li, XU Wen-cai, et al. Re-
search Progress of Food Active Oxygen-absorbing
Packaging Material[J]. Journal of Beijing Institute of
Graphic Communication, 2013, 21(4): 9—12.

. PET ——ACTIS[J].

, 2000, 11(4): 54—58.
CHEN Chang-jie. Plasma Technique of PET Bot-
tles—ACTIS[J]. Plastic, 2000, 11(4):
54—58.

Shanghai

, , . [J1.
,2004(1): 62—66.
WANG Wei-ming, LI Wen, WANG Wen-guang. De-
velopment of Plastic Beer Bottles[J]. Plastics Science
and Technology, 2004(1): 62—66.
STEVES S, DEILMANN M, AWAKOWICZ P. Silicon
Oxide Permeation Barrier Coating of PET Bottles and
Foils[C]// Gaseous Electronics Conference, 2009: 2—
3.
, , , . PET
[J1. , 2008, 29(2): 185—187.
YANG Li, FU Ya-bo, WANG De-sheng, et al. Recent
Development and Application of PET Barrier Bottle[J].
Packaging Engineering, 2008, 29(2): 185—187.
LEAVERSUCH R. Barrier PET Bottles: NoBreak
through in Beer, But Juice and Soda Surge Ahead[J].
Plastics Technology, 2003, 49(3): 48—60.
[ : (
), 2017, 51(1): 192—197.
YANG Wei-cheng, ZHAO Peng, KUANG Tang-qing.
Nondestructive Measurement for Wall Thickness of
Product Molded by Fluid-assisted Co-injection Mold-
ing Using Ultrasound[J]. Journal of Zhejiang Univer-
sity (Engineering Science), 2017, 51(1): 192—197.
[J1. ,2002(1): 41—48.
ZHOU Guo-fa, LIU He-sheng, HE Cheng-hong. Anal-
ysis on the Factors Affecting the Layer Thickness Dis-
tribution in Co-injection Molding[J]. Polymer Bulietin,
2002(1): 41—48.
. Kortec PP [J1.
, 2014(6): 21.
Engineering Plastic. Kortec Exhibits Clear and Trans-
parent PP Plastic Cans[J]. Engineering Plastics Appli-
cation, 2014(6): 21.
[J1.
, 2006, 34(1): 66—69.
JIA Ming-yin, XUE Ping, ZHU Fu-hua, et al. Applica-
tion of Co-extrusion Technology in Polymer Molding
and Latest Development of Corresponding Equip-
ment[J]. Engineering Plastics Application, 2006, 34(1):

[35]

[38]

[39]

[40]

66—69.

[ ,2014(4): 131—134.
WANG Wei-dong, FENG Gang, JIANG Ping. Research
and Application Development of Co-extrusion Molding
Technology[J]. Engineering Plastics
2014(4): 131—134.

Application,

> H

[J]1. ,
2010, 18(4): 657—665.
HUANG Yi-bin, LIU He-sheng, HUANG Xing-yuan.
Study on Extrudate Swell in Polymer Bicomponent
Coextrusion Process[J]. Journal of Basic Science and
Engineering, 2010, 18(4): 657—665.
, . EVOH
[ , 2011, 21(3): 31—35.
YANG Yu-xin, LI Dan. Development and Application
of EVOH High Barrier Food Packaging Bottles[J].
Plastics Packaging, 2011, 21(3): 31—35.
. EVOH
[ ,2012(3): 12—15.
ZHOU Bin. Application of High Obstructed Resin
EVOH in Food Packaging[J]. Plastics Packaging,
2012(3): 12—15.
. SERAC: [J]. ,
2011(6): 38.
Anon. SERAC: the First Introduction of Hot Forming
Packaging Machine[J]. Packaging Wealth and Wisdom,
2011(6): 38.
. 2030 PET
[J1. , 2019(2): 59—60.
China Plastic Online. Japan Plans to Achieve 100%
Recycling of PET Bottles by 2020[J]. Plastics Tech-
nology and Equipment, 2019(2): 59—60.
. PET [J1.
, 2008, 29(4): 35—38.
YANG Jun-hui. Research Progress of Chemical Deg-
radation and Recycling of Waste PET[J]. Packaging
Engineering, 2008, 29(4): 35—38.
, , . PET
[J1. , 2018, 28(6): 10—13.
LI Xin-fang, TU Zhi-gang, ZHAO Su-fen. Recycling
Status and Research Progress of Waste PET Bottles[J].
Plastics Packaging, 2018, 28(6): 10—13.
.PET [D].
,2017: 4—7.
TU Ding-jun. Study on Degradation and Green Modi-
fication of PET[D]. Wuhan: Hubei University of
Technology, 2017: 4—7.

100%

[J].
, 2017, 43(8): 37—40.
TANG Lin-wei. Crushing and Recycling System of
Waste Plastics[J]. Plastics Technology and Equipment,
2017, 43(8): 37—40.



