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Test and Analysis on Surface Tension of BOPP Film
ZHANG Ligiong LIU Xiaoyan ZHAO Sufen XIONG Ligui TU Zhigang
( Institute of Packaging & Printing Zhongshan Torch Polytechnic Zhongshan Guangdong 528436 China)

Abstract: By adding a homemade smooth anti aging masterbatch BOPP film BOPP heat sealing film ( single/double
sided) and BOPP matt film were prepared period of 30 days to the all in different degree of surface tension attenuation but
surface tension could remain above 38 mN/m. Batch production of BOPP matt film basic performance indicators testing showed
that BOPP matt film of the other performance could not affect maintaining the lower friction coefficient ( 0. 30) or less and
higher surface tension. Adding homemade smooth anti aging masterbatch preparation of BOPP film series of products had a
combination of the characteristics of high surface tension and low friction coefficient to the benefit of secondary processing and
using with BOPP film.

Keywords: BOPP film; smooth anti aging masterbatch; surface tension; friction coefficient; test
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Development of antistatic properties of BOPP Film

Liu Xiaoyan', Zhang Ligiong', Zhao Sufen', Tu Zhigang', Zhong Yongqiang’,

Zheng Huijun’, Ye Decheng’, Liang Yanyang’, Zeng Lingfeng’
( 1.Zhongshan Torch Polytechnic, Zhongshan 528436, China; 2. Zhongshan Beihua polymer Materials Co., Ltd., Zhongshan 528436, China;
3. Guangdong Weifu Packaging Material Co., Ltd., Puning 515321, China )

Abstract: This paper describes an antistatic masterbatch developed to add into biaxial oriented

polypropylene packaging (BOPP) film to improve the antistatic properties of the film, which is compared with that

added with masterbatch imported from Germany. The results show that the friction, tensile, and optical properties

of the two antistatic BOPP films are basically no difference as well as heat—shrinkable rate. While the antistatic

properties of the newly developed film such as corona and non-corona surface are superior to those of the

compared sample. The antistatic property of corona surface of newly BOPP film is improved obviously with stable

electrostatic half-life, which can sustain for a month.

Keywords: antistatic; biaxial oriented polypropylene packaging film; friction property; optical properties;

tensile property
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Study on the treatment of residual solvent in BOPP printing film
Zhao Su-fen'
(1.Institute of packing & printing, ZhongShan Torch Polytechnic; 2.Guangzhou Vocational College of Technology& Business)

Wang Hai-yan® Liu Xiao-yan' Z hang Li-qiong' Tu Zhi-gang'

Abstract: This article analyzed the residual solvent of the flexible package from the kind of solvent, the
microstructure of the BOPP, the design of printing pictures and the structure of the film, ink, adhesive
and the control of printing and dry lamination process, and the environment of the workshop. Results
BOPP for printing is easy to be elevated with organic solvent , especially ethyl acetate and toluene.
The results show that we can reduce the use of organic solvent, especially using alcohol or
water-based ink and vent free composite ect, or or modify the structure of the BOPP, and cooperate

with the process control to accord with the GB/T10004-2008.

Keywords: BOPP  residual solvent treatment
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Development of Low-Temperature Heat Sealing Film CPP
Zhang Liqgiong' Xiong Ligui' Zhao Sufen' Tu Zhigang' Liu Ping’
(1. Institute of Packaging &. Printing, Zhongshan torch polytechnic,
Zhongshan,Guangdong, 528436
2. Research Institute of Materials Science,South China University of
Technology, Guangzhou, Guangdong, 510640)

Abstract ; Cast polypropylene (CPP) heat sealing film was prepared by adding the homemade
smooth masterbatch. The surface tension of CPP heat sealing film is more than 38 mN/m, and the
non-corona surface {riction coefficient is stable at 0. 1~0. 2, and corona surface is 0. 5, and the lon-
gitudinal tensile strength reaches 60 MPa, and transverse tensile strength reaches 27 MPa in the
storage period of 30 days. The films have high surface tension, lower friction coefficient, and better
mechanical properties, at the same time its initial heat sealing temperature, heat sealing strength
and optical properties are better than the national standard. The comprehensive properties of film
are stable during the storage period.

Key words: cast polypropylene; heat sealing film; slipping masterbatch; properties
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Preparation and Properties of PBS/CaCO, Composite
LIU Xiaoyan' ZHAO Sufen’ ZHANG Ligiong” TU Zhigang® XIONG Ligui’
(1. Guangzhou Vocational College of Technology & Business Guangzhou Guangdong 511442 China;
2. Zhongshan Torch Polytechnic Zhongshan Guangdong 528436 China)

Abstract: Poly(butylene succinate) (PBS) /Calcium carbonate (CaCO;) composite were prepared by melt blending and
studied the effect of different coupling agents PBS and CaCO, mass ratio and coupling agent for composite. The results showed
that aluminum acid coupling agent for the properties of composite materials improved the most obviously effect; with CaCO,
content increased the degradation properties and tensile strength of composite materials rose the impact strength and elongation
at break decreased. With aluminum acid content increased the tensile propeties and impact strength increased and then
stabilization but no influence on degradation. When the PBS and CaCO, mass ratio was 7:3 the coupling agent in an amount of
1.5% the performance of PBS / CaCO, composite was better meeting the basic requirements. Compared with pure PBS it
reduced the cost of nearly 30% and application further.

Keywords : poly (butylene succinate) ;calcium carbonate ; degradation properties ;tensile strength;impact strength
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Analysis the Organic Modification and Mechanical Properties of PP Composite Film
ZHAO Sufen XIE Wenbin LI Xinfang LIU Mengliang PAN Bin
( Institute of Packing & Printing Zhongshan Torch Polytechnic Zhongshan Guangdong 528436 China)

Abstract: Polypropylene ( PP) was incompatible with organic modified montmorillonite ( OMMT) . The dispersion of
OMMT could affect the properties of composite film. Maleic anhydride grafted polypropylene ( PP-g-MAH) was used as
compatibilizer to prepare composites master batchwith different PP-g-MA/OMMT ratios and different OMMT content by
secondary melt extrusion and the composite film with thickness of about 15w was extruded by means of flow extension. The
structure and mechanical properties of the composite film were investigated by means of X — ray diffraction isothermal
differential scanning calorimetry analyses ect. The results showed that the PPgz-MA could affect the dispersion degree of
OMMT the dispersion state of OMMT could affect the crystallinity of PP and OMMT could improve the tensile strength of the
composite film but it would greatly reduce the ductility of the composite film and the elongation at break of composite film
decreased. When the PP-g-MAH/OMMT ratio was 1.5 and the OMMT content was 2. 0% the comprehensive properties of
the composite film were best.

Keywords: OMMT; PP; PP-g-MAH; dispersion; crystallization; tensile properties
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Tensile properties of PVA-KGM packaging films

Zhang Ligiong', Zhou Qiuying', Liang Jifeng', Liu Jianfeng', Xiong Ligui’

(1. Institute of Packaging, Zhongshan Torch Polytechnic, Zhongshan 528436, China;

2. College of Mechanical and Electrical Engineering, Guangdong Polytechnic College, Zhongshan 528458, China)

Abstract: Konjac glucomannan (KGM) and poly (vinyl alcohol) (PVA) were mixed to form gel-like

polyelectrolyte solution with glycerol and sorbitol as compound plasticizer, which was used to prepare packaging

films via casting and drying. The results show that the tensile strength and elongation at break of the packaging

films drop sharply when the blending temperature and blending time exceed 80 °C and 3.5 h. When the mass

ratio of sorbitol and glycerol in the compound plasticizer ranges from 1:1 to 1:3, it is beneficial to improve the

tensile strength of the packaging films. The microscopic reasons for the change of the tensile properties of the packaging

films are mainly caused by diffusion—stop—continuing diffusion—rprecipitation of low—molecular electrolyte, which

makes the system shift from equilibrium—homogeneous state—unbalanced state—heterogeneous state.

Keywords: poly (vinyl alcohol ) ; konjac glucomannan; tensile strength; elongation at break
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The Effect of Post—-harvest Packaging Methods on the Preservation of

Matsutake under the Conditions of Logistics and Shelf Simulation
GAO Yanfei
Zhongshan Torch Vocational and Technical College (Zhongshan 528436)
Abstract  In order to improve the fresh degree of modified atmosphere packaging of tricholoma matsutake, the transportation
mode of Tricholoma matsutake in Tibet highway was used as an example. Four variables including temperature, modified
atmosphere, packaging film and packing carton were combined to 16 kinds of the packing style of Tricholoma matsutake,
then three logistics circle and 72-hour shelf life simulation experiment of Tricholoma matsutake were tested. After simulated
shelves, a total of three key indicators containing weightlessness rate of Tricholoma matsutake, VC content and decay index
were measured for quantitative evaluation. The experimental results showed that the fresh state index of the DQPF group

was better, which indicated that the DQPF group had market application value, and its intrinsic nature was analyzed, which

provided a practical basis for the design of matsutake preservation package.

Keywords matsutake; packaging; simulated transportation; shelf life
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Technology of Chrysanthemum morifolium Tea Beverage with Siraitia grosvenorii
LIN Jun, PAN Yanli, LU Lu, HUANG Yougqin
Guangxi Agricultural Vocational and Technical College (Nanning 530007)

Abstract  With Siraitia grosvenorii and Chrysanthemum morifolium as material, the extraction conditions of Siraitia grosvenorii
juice and Chrysanthemum liquid were optimized by three single factor tests of extraction liquid ratio, extraction time and
extraction temperature. Optimization of the maceration formulation for C. morifolium tea beverage by orthogonal test analysis was
performed to determine the optimal formulation for C. morifolium tea beverage. The results showed that the best extraction
conditions of Siraitia grosvenorii juice were as follows: soaking solution ratio 1 : 130 (g/g), extraction temperature 90 °C
and extraction time 30 min. The optimal extraction conditions for chrysanthemum beverage extracts were as follows: soaking
solution ratio 1 : 90 (g/g), extraction temperature 80 °C, and extraction time 30 min. Moreover, the best formula of the drink
were the mixture ratio of Siraitia grosvenorii and chrysanthemum 6 : 4, citric acid addition 0.15% and sugar addition 7%. The

prepared drink had the best sensory quality with moderate sweet and sour taste, soft mouth feel and rich aroma.
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Study on Fouling Mechanism and Control of Membrane
for Kithchen Waste Alcohol Based Fuel

ZHAO Su —fen' LIU Xiao —yan' ZHANG Li - giong' TU Zhi — gang' ZHANG Chen’
(1 Institute of Packing & Printing Zhongshan Torch Polytechnic Guangdong Zhongshan 528436;
2 Beijing University of Chemical Technology Beijing 100000 China)

Abstract: Membrane fouling is one of the most serious obstacle to restrict its widespread application. The kitchen
fermentation wastewater has complicated composition it is acidic and has high organic matter concentration nitrogen
phosphorus and salinity. Its organic ingredients contain aromatic protein carbohydrate soluble microbial small amount
of humic acid and fulvic acid. The fouling mechanism from the main component of kitchen waste fermentation liquor
includes protein carbohydrates soluble microbial products and humic acid was discussed. And the methods to control
membrane fouling from membrane modification scale inhibitor and membrane cleaning were summarized.

Key words: kitchen waste; pervaporation membrane; membrane fouling; mechanism
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Abstract: Three layer structure biaxially oriented polypropylene(BOPP) film was pre-

pared by adding the homemade smooth masterbatch. Compared with the conventional

products,the friction coefficient of film reduces. At the same time, the results show that

the mechanical properties, optical properties and other properties of BOPP film are not

negatively affected. The friction coefficient of BOPP film in production line within 90 days

was tested. The dynamic friction coefficient(outer/outer) are lower than 0. 25,and the dy-

namic friction coefficient(inner/inner) are lower than 0.20 at normal temperature and high

temperature (50 ‘C). The aging stability of BOPP film is ensured.

Key words:biaxially oriented polypropylene; cigarette film; slipping masterbatch;fric-

tion coefficient; mechanical properties
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CPP heat sealing film with low-friction factor

Zhang Ligiong, Liu Xiaoyan, Zhao Sufen, Xiong Ligui, Tu Zhigang
(Institute of Packaging & Printing, Zhongshan Torch Polytechnic, Zhongshan 528436, China)

Abstract: The cast polypropylene (CPP) heat sealing film was prepared by adding the self-made
slipping masterbatch. The changes in friction factor of corona surface and non—corona surface of the film
were investigated. Results show that the friction factor of corona surface of the films which are heating at high
temperature for 24 hours are equal to that of the film in same thickness laying at room temperature for 30 days,
which means the friction factor measured at high temperature can be used to simulate the variation of the factor at
room temperature; the friction factor of CPP film made of homemade masterbatch decreases with time compared
with that of imported material, and the properties of the film meet the requirements of national standard.

Keywords: cast polypropylene; heat sealing film; slipping masterbatch; friction factor; homemade
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Fig.2  Friction factor of CPP heat sealing film as a function of heating time and time at normal temperature
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Fluorinated elastomer PPM-modified BOPP film

Zhao Sufen', Tu Zhigang’, Liu Mengliang', Pan Bin'
( 1. Institute of Packing & Printing, Zhongshan Torch Polytechnic, Zhongshan 528436, China;
2. Guangdong Polytechnic institute, Zhongshan 528436, China)

Abstract The fluorinated elastomer plastic processing masterbatch (PPM) was used to modify
polypropylene (PP) to prepare biaxial-oriented polypropylene (BOPP) , whose optical properties, mechanical
properties and rheological properties were investigated. The results show that PPM accelerates the crystallization
rate of BOPP, and which affects crystallinity most obviously when the mass fraction of additive is 0.06%. The
BOPP film has lower haze value with the PPM added in the core layer and the surface layer at the same time
than in the core layer only, in contrast the opposite is true for gloss. The mechanical properties of the BOPP film
decrease in longitudinal direction, meeting requirements of standard. The apparent viscosity and shear stress are
reduced by adding PPM, which improves the processing properties of PP melt.

Keywords polypropylene; biaxial-oriented film; fluorinated elastomer; processing masterbatch; optical

property; crystallinity; rheological property
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BL, WCT-SHY /55 B e AW 35 0 T e 240
PLHEA BRA ],
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BOPPHI A 7= 1.7 3 E 150 m/min, #{E
220~260 °C, #iskiREE250 C, Y HifiEIE110
C, M BRI EE 160 °C, YA H 8 2~ 51,
A EETA LRSS CA R T

AN [F) A ARE S 5 B Xt B FC 07 s FO#, i JEE
18 pum P, A/B/AZERE CHEIR Ry = 24544, AN
T2, BAGZE), JBE AT pn/16 pm/1 pm, AfIA
VR BERL; Fl#, SUEEE18 nmAFIE, A/B/A%S
F, JEREE 1 pm/16 pm/1 pm, 7685200 A SRRk
PR, FRUSAE AR BT i 43 B 0.09%; F24#, SR
FE18 umSEE, A/B/AZERY, JERE K1 um/16 pm/1
pm, 02 2 AR DA SR AR R, SRS
T80 0.06%; F3#, BUREREE22 i AR,
A/BIAZER, JEFE T um/20 pm/1 pm, AHIAFR 3
PR BERT ; Fa#, SUERE22 umfARNEE, A/B/AGSH,
JEEE AT um/20 p/1 pm, 58520 A GRS AR,
TP EAAR BT 5050k 0.06% -
1.3

JE BN BEHGB/T 10006—19884:t; 7271k
AEFGB/T 1040.3—20063M3:, - RS 345 I
H28 °C, W26 °C, AR YR 50%; 55 5 Xt
PEREFZGBIT 2410—20081i; Ui 4BMS TT 02
P ] A 5 5 A ) A ) o o S A B 47 6 1
DY s SR FH SR 207 56 10 I 2 PP A4S it B 5 SR T
T2 R AR IR E PPAEAS R TRLE 2500 T I A5 T 5
A ER, 24k Sl I] A (R0 R0 B S 4 s R

2.1 PP
XF 24 R L R, BEAFAESS i X X

FAAEARRL X, B TS o 2 S XAHE R X,
e S DX 43T S I AESEIRES . PP AT
FABRAL R F 0 NI SR A 45
A —TER, T IR 0.06 % X 25 A R Y 52
R, PERIT4.62% , (HEZIH I A TR . 5K
IA G PPA LL , A GRS L PR BERL 4 PP
(205 it R BB, (B BEAT BB RS P 3
[[DEE RTASSEs =S
1 PP
Tab.1 Effect of PPM on crystallization degree and

crystallization rate of PP

SRR BT, % SEEhIE, % 2 dR s

0 66.26 0.020
0.03 64.67 0.024
0.06 69.32 0.024
0.09 67.65 0.025
2.2 BOPP

2.2.1  XFBOPPIHEZE FE (1) R0

FPE S5 R ARSI oG, R, i
i ) AR AT A 254, AT ol A BH M o L je) hr
il nl foft SRS v S T 5 A ORE AR, A T e
d ARSI AN, IR FIR R H g .
A th: AT AT B ARBOPP - B A R Y 25
i, SFO#AH G, FL#EFIF28F- [543 B A% 7.5 1%,
17.52%, TF4#HEBEINFEAR1.11%, H 5 HAEBOPP
S FEEES Z A S (A BEREAH EL, ZEBOPP IS
JE RN 2 RN SR S (A RE R, B B 47 P
{IRBOPPI#s %5 B, W AH 2210 10%.
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0.8}
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R 04t
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EI1  BOPPRBEMYZEE
Fig.1 Haze value of BOPP film

2.2.2  FESMEA ST BOPPIHEIE G BE i 50

T SR A B B} B R B 5 4 s 11 48
A JEE 88, el T 0RO, DA G ok Y I 3 TR RS B
TE GRS, DT 42 o el T ) DGR . K2R
e FUEFIF 2410 G BE S I3 0 1.92%, 3.42%, H.
A2 A TR A F 14RO 30T 53X AT R
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Fig.2  Gloss of BOPP film
2.3 BOPP

MFE2FE H: FL# S5 F2#10 27 1 REHR RE Il /2

PRIEZEKR, SFO#AH HL, A G iz i 2 R b
SR N AR A A [ B A AT, TSR ) DU s A 34
5 o X AT BB SR PR A SRS (AR T ST AT SN T 1
EH, 80T 5%, fid " BOPPEE 53
DRGNP NEE DA Uiy A EEDA LN A ETA G e
(i) Py P % B 7 BT, (L fef 0 ) B 5 g B )

2 BOPP
Tab.2 Mechanical properties of BOPP flat film
SR it FO# Fl# F2#

P AR5 EE/MPa

ZAm! =120 145 140 139
Al =220 257 268 281

WrZLhr AR 2, %

A <180 163 125 135
i1 <65 37 39 40

Pulbei, %

AL <50 3.9 4.0 4.0
Hii 1w <40 3.0 2.8 2.0

MFE3FE L FA#S5F3#10 127 P RE AR RE T /2
PRUEZER, HF4# PR — e e, UiRH i
N SR R i AR RS ) A 3 T 1, 0 X AR
AR,

2.4 PP

i AR ARILAE230 CH&AMEF, W R E AR
[Fi] B ) S S ] () ROV B L BTN 7o IEI3 T
e EAHRIBT YRR N, AR 11Uk
FOULFE B K 59 U)W 7 ¥ B 0 B ATR, 3d B i A 38
SRR AR PPAR (A 1 2 L0 B2 K B VIR 7, RES
EEPPIIN TPERE . MR B i B B A 11

3 BOPP
Tab.3 Mechanical properties of BOPP for cigarette package
WA L7 F3# Fa#
Firfiisi B /MPa
NG =130 146 143
! =250 268 295
WAL
NG| <190 164 157
Héi 1) <70 36 55
P, %
N <6.0 4.0 4.6
T 1) <5.0 3.6 3.4
HPERTEE/MPa =1100 1412 1514
SN {LLSF- B ) A b i i — i (L3R4 o
3 6
v FO#
= F2#

o Fl#
s Fa# ,/%ﬁi:- s

1 L 3
2 3 %
lg (y/s™)

B3 mASRSHEACRRRL R PPYAS Hh 2k
Fig.3 Effect of PPM on rheological properties of PP
TE: WA B UIH; o BT YI ).

lg[n/ (Pa+s)]
lg (o/Pa)
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Tab.4 Effect of PPM on current of extruder
W BB AL /A FHF P /A

Fo# 35.0 160.0
Fl1# 35.0 155.0
F2# 335 154.0
F3# 34.0 158.0
Fa# 335 151.0

AT 2 F2#0 3 | FET LAY A
TR, U B A A [ B i A BO PP R (88 )2
R ZBEFEATIN TREFE. MIF L#0 FH B LAY
T T R 5 F340RIF 44400 BEE fr) 52 565 25 SRt Akt
PRI, SRUBEL I (A 1) e PP AR i o 137 sh ik
AE, FRAKIIN T RERE.

a) FRPE RS PPLE A — RE R, FaE
AT 2000 0.06 % 5 X6 PP B4 5 A 5 M i K,
[T BB IR it 4

b) SRR TT R BOPPESS i, HAEL )2
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BPE PV A ZRAT ISR BRAR 55 % fee

SKFIR
( FRLLDHBERIR AR BT , Ll , 528436 )

BWE W PVARMIERESSRE. MR, AREEEE  EFEER (Frie—l "+=R1" KR /1
S, ERARBEEMARAUFIETLUE PVA £EKAMH | IRERZEEISENTIKYE | TRH
T2V FELT R iZEM. BRERMZEENKYE PVA RHIREEREERAEN (£H)
RDBIRAT., WItER/REEMHERAE. BEFEELUERATEFEI , MNEEFEREE PVA RHIR
g 100 LA ERTRRSERRMER |, BN RIS OMSESKES .

XA PVA R BUE

FESEE (TB332  XEMmRRE A XELHRE 1400 (2017) 03-0037-04

Present Status and Development of Modified PVA Coating Film
ZHANG Li-giong

Abstract: Modified PVA coated film with safety, environmental protection, degradation characteristics,
is in line with the national “new material industry” 12th Five-Year “development plan” green material, its
technical principle is adding solvations can make PVA lose water solubility, improve the water resistance
of polyvinyl alcohol and coating, coating in the production process in recent years has been widely used.
The modified PVA film in domestic market sold mainly from Nanjing hongbaoli (Group) Limited by Share
Ltd, Hebei barrier packaging materials Co. Ltd., Hainan sainuo Industrial Co., Ltd. and other enterprises,
can solve the technical problems such as modified PVA coated film is not resistant to more than 100
degrees of cooking, its application prospect will be more and more widely.

Keywords: PVA; coating; modification
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KR,

1 2% PVA iR IERIILIR

1.1 2014 PVA iRt BREOSARIE

RIFIE R —MIRFKIEREREGY), IIARE
SR AR R FZKIE T, RERIBEFIRERN
7K, ZARBRM PVA F R R Rk, 5
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1.2 5% PVA iR IRASEAR

H 20 tHed 80 ERLER, ENBHAIMIXSRL
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ZIBFRIE M STERIRME B S MG RRTATR . IR 32 Bk
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Carton Unsealing Analysis and Optimization
Study Based on Single Factor Method

GAO Yan-fei, WU Lin-hua, ZHANG Yi, JIANG Yao-dong
(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

Abstract: To solve the easy unsealing of corrugated cartons for packaging of an electromechanical
product, a single factor method was proposed to carry out the step-by-step calculation and theoretical
analysis of the key factors for the unsealing of cartons, such as tape sealing machine, sealing tape and
carton dimensions; besides, the initial adhesion and lasting adhesion of tape were tested in combination
with national carton standards. The results showed that carton dimensions are the main cause of the easy
unsealing of cartons. The thickness and dimensions of cartons were re-designed by the principle of the
optimal structural design of cartons. The test showed that the optimized scheme ensures that cartons will
not get unsealed under standard conditions and provides new practical guidance for the optimal design of
cartons.

Key words: carton; unsealing; structural design; inside dimension
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Research progress of polyvinyl alcohol antibacterial packaging film

Zhang Ligiong" Tu Zhigang®® Zhou Qiuying*

Liang Jifeng" Liu Jianfeng®

(1l.Institute of Packaging & Printing, Zhongshan tuorch polytechnic;

2.College of mechanical and electrical engineering, Guangdong Polytechnic Institute )

Abstract: In ensuring food security and extend the shelf life of food, under the action of poly (vinyl alcohol) in

recent years the development of antimicrobial packaging film become research hot spot, the technical

key point is to solve most of the antibacterial agent is difficult, and base material, the difficulty of

compatibility, and the proportion of antibacterial agent and other additives may be on the physical

properties of antibacterial packaging film caused adverse impact. In this paper, the research status

and development prospect of Poly (vinyl alcohol) antibacterial packaging film were analyzed, and the

special biodegradability and antibacterial property of Poly (vinyl alcohol)antibacterial packaging film

had great development potential and application value in the field of future packaging film.

Keywords: Poly (vinyl alcohol) antibacterial film
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Structure Design and Test of Environment Friendly Packaging for Air
Conditioner Outdoor Unit

XIONG Li—gui, CHEN Xin, PI Yang—xue, LI Peng, TU Zhi—gang, PAN Wei—xing
(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

ABSTRACT: In order to achieve the goal of product protection, the environment friendly materials and innovative
structure design of the packaging for wall-hanging air conditioner outdoor unit were discussed. Based on the product
packaging test, the protection function of the environment friendly materials for the product was verified. The reliability of
the selection of environment friendly materials and optimization of structure design was verified by tests of transporting,
dropping, stomping and stacking. The structure design of green product packaging had a number of advantages such as
saving energy, resources and packaging materials, being recyclable, avoiding or reducing waste generation, and reducing
environmental pollution. Wall-hanging conditioners could use honeycomb material, EVA material, corrugated board corner
protector, and innovative structures designed using corrugated paper material, which was not only suitable for fully
automated production process operations, but also for better protection of the product.

KEY WORDS: wall-hanging air conditioner outdoor unit; packaging structure; environment friendly materials; experi-

mental test
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Fig.5 Packaging bottom bracket
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Fig.6 Internal packaging lid
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Fig.7 The internal packaging structure
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Study on Evaluation Model of Coatability of
Coating Liquid for Aluminum Plastic Film

Gao Yanfei
( Zhongshan Torch Polytechnic Zhongshan Guangdong 528436 China)

Abstract: Five kinds of special coating liquids with different properties were selected for
the determination of viscosity solid content fineness surface tension and moisture retention.
The TO2 cold—press die—cutting machine was applied to coat the surface of the aluminum-
plastic film and the microstructure of the aluminum —plastic film before and after coating
process was observed by metallographic microscope. The gloss of coating was measured by the
gloss tester. The smoothness of the coating was measured by the smoothness analyzer. The ad—
hesion of the coating was measured by using the 3M adhesive tape. The main factors influen—
cing the performance of the coating liquid were analyzed by the principal component analysis
method. The influence coefficients of the different factors were determined. The comprehensive
evaluation function model between the basic properties and the coating quality characteristics
(e.g. gloss smoothness and adhesion) were established by the multiple regression analysis
method. The rationality of the model was verified by experiments. When the evaluation model
was used to evaluate the performance of the coating solution it was not necessary to carry out a
proofing test on the coating solution which had the advantages of high efficiency and practical—
ity as compared with the conventional evaluation method.

Key Words: aluminum—plastic film; coating; principal component analysis; multiple re—

gression analysis
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Table 2 Total variance and principal component contribution rate
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Study on the Separation Ethanol of Concentrated Emulsion Membrane

ZHAO Sufen', ZHANG Liqiong', LIU Xiaoyan', TU Zhigang',
SHI Shengpeng®, ZHANG Chen®

(1 Institute of Packing & Printing, Zhongshan Torch Polytechnic, Zhongshan 528436;2 College of Materials Science and
Engineering, Beijing University of Chemical Technology, Beijing 100000)

Abstract By use of room temperature crosslinking technology of silicone and the introduction of rigid styrene
of modified-interpenetrating network and reinforcedgrafting-crosslinking, between the modified concentrated silicone e-
mulsion particles and internalparticles were successfully crosslinked. The membrane which has mutual-intensive-stac-
king structure and certain mechanical properties were obtained. The separation performance of the modified silicone
concentrated emulsion by use of pervaporation method separating from the alcohol water mixture was examined. The
results show that pervaporation flux of the separation membrane increases with the concentration of styrene and feed
illiquid. There is a maximum value of 7. 4 when the separation factor is introduced in the styrene content for the local
of separation selectivity 18 %. With the increase of ethanol concentration, the selective separation factor a reach 11. 3
when the ethanol concentration is 33. 41%.

Key words permselective separation of ethanol, permeable separation membrane, silicone concentrated emul-

sion, separation performance
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Table 1 The swelling rate of 100 h for various
membranes at 14 °C
Membrane D4/Vi D4/ Swelling rate/ %
number St/DVB in ethanol in water Proportion
M1 38/12/10/2 8.8 2.8 3. 14
M2 38/12/14/2 9.1 1.3 7 1
M3 38/12/18/2  10.3 3.5 2. 94 (a)  (b)
M4 38/12/23/2 15.2 4.9 3.10 Fig. 1 Relation between permeation rate J of the ethanol (a),
M5 38/12/28/2 20.0 10.3 1. 94 water (b) and the ethanol concentration in feed mixture for
1 membranes of vary hard units content
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Fig. 2 Relation between ethanol content in the separated
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membranes of vary hard units content membranes of

vary hard units content Fig.3 Dependence of separation factor on the ethanol

1(b , concentration in feed mixture for membranes of vary

s hard units content

4

Fig. 4 Dependence of pervaporation characteristics on the ethanol concentration for membrane at 14 C
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Study on morphology of concentrated emulsion
ethanol permselective separation membrane

Zhao Sufen' Liu Xiaoyan' Zhang Liqong" Tu Zhigang'? Shi Shengpeng® Zhang Chen *

(1. Institute of Packing & Printing,Zhongshan Torch Polytechnic, Zhongshan 528436 ;
2. Beijing University of Chemical Technology.Beijing 100029)

Abstract Suitably enlarging the separation channel between alcohol and water,based on single nanohole in the ho-
mogenous membrane material, the sub-micropores between nanohole and micropore channel was introduced, ethanol in wa-
ter was selectively separated through polarity effect, which isolated the ethanol from the water and improved the separation
performance. Observing the modified silicone and separation membrane that produced directly with electron microscope, la-
tex particles of silicone concentrated emulsion were found in the separation membrane extracted mutually and packed dense-
ly. Meanwhile with increasing the content of styrene monomer, the edge of the structure form of latex particles gradually
clear,and can kep the polyhedron structure of the latex particles in concentrated emulsion that packed densely and

formed. By the analysis of FTIR and DSC spectra, the styrene could enhance the film through crosslinking interpenetrating.

Key words permselective separation of ethanol, permeable separation membrane, silicone concentrated emuls-

ion, morphology
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Analysis on the Excessive Packaging of Plastics
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Abstract :

startling environmental problems. This paper analyses from establishment of laws,

There are excessive packaging forms on material structure, volume, and decoration, it causes

producer

responsibility system and consumer consumption concept. Meanwhile, subtraction of plastic

packaging is considered from technical innovation and design.

Keywords: excessive packaging
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Variation of Friction Coefficient of Solvent-free Composite Products

ZHAO Su—fen, LIU Xiao—yan, PAN Bin, ZHANG Li—qong, TU Zhi—gang
(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

ABSTRACT: The aim of this study was to investigate the variation of the friction coefficient of heat sealable film during
the solvent—free compounding process. The variation rule of the friction coefficient was studied from three aspects,
including the film thickness of the heat sealable layer, the formula of the heat sealable film, and curing process control. The
thicker the heat sealable film used for solvent—free compounding, the smaller the variation of the friction coefficient. In
practical production, the thickness of the heat sealable film must be above 35 . m, in order to control the variation of the
friction coefficient. Application of heat sealable film with good anti-migration properties could slow down the increase of
the friction coefficient, and the temperature change during the production had great influence on the variation of the friction
coefficient. In order to improve the friction coefficient of solvent—free compounding, the slipping agent formula, the
structure of heat sealable film, and the solvent—free compounding technology should be improved to control the friction
coefficient of the solvent—free composite product below 0.25.

KEY WORDS: solvent—free compounding; friction coefficient; NCOj; slipping agent
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Study on Mechanism of Modification of Low Solvent Residual BOPP
Films by Nano Organic Modified Montmorillonite”

ZHAO Su —fen XIONG Li —gui XIE Wen —bin ZHANG Li — giong TU Zhi — gang
( Institute of Packing & Printing Zhongshan Torch Polytechnic Guangdong Zhongshan 528436 China)

Abstract: Residual solvent in BOPP printing film is related to its submicroscopic structure. The relationship between
solvent adsorption — diffusion and polymer microstructure the effect of nano organic modified montmorillonite ( OMMT) on
polymer crystallization properties —solubility parameters tensile strength and transparency were reviewed. The results
showed that OMMT could increase the crystallinity solubility parameters extensibility and transparency of BOPP film
which could provide the basis for the development of BOPP with low residual solvent.

Key words: nano organic modified montmorillonite; BOPP printing film; residual solvent
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Effects of Sorbitol Nucleating Agent on Scratch Resistance of
BOPP for Cigarette Package

ZHAO Su-fen!, TU Zhi-gang?, XIE Wen-bin', LIU Xiao-yan®, ZHANG Li-giong’

(1.Institute of packing & printing, Zhongshan Torch Polytechnic, Zhongshan 528436, China;
2.Guangdong Polytechnic institute, Zhongshan 528436, China;
3.Guangzhou Vocational College of Technology & Business, Guangzhou 511442, China)

ABSTRACT: The paper aims to study the effect of nucleating agent on the scratch resistance of BOPP for cigarette
package. The effect of nucleating agent on BOPP for cigarette package with sorbitol and its compound on mechanical
properties was studied by comparison experiment. The thermal seal of BOPP was modified, and then the scratch resistance
was tested to indicate the scratch resistance through the change of the haze value of film on the plate. The sorbitol nucle-
ating agent and its compound could apparently increase the mechanical properties of the film, especially in hardness,
which was increased by nearly 22.7 % with the nucleating agent being 0.2%, and the haze value was decreased by 33.1%
compared with those of vigin BOPP, and there was no much change on other properties, which was no need to make spe-
cial adjustments to the production process. The nucleating agent researched for BOPP can increase the hardness of PP film
and improve the scratch resistance of BOPP film.

KEY WORDS: nucleating agent; BOPP for cigarette package; hardness; scratch resistance
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Window Air Conditioner Packaging Structure Suitable for Clamping Handling

XIONG Li-gui®, PI Yang-xue®, CAl Zhao-hua?
(1.Zhongshan Torch Polytechnic, Zhongshan 528400, China;
2.Zhongshan City Keng Hong Printing Co., Ltd., Zhongshan 528400, China)

ABSTRACT: It aims to select environment-friendly materials for window air conditioner packaging and optimize the in-
ner packaging structure to make the whole package dimensions conform to maximum loading capacity and pass the
clamping force test and enable the packaging to be suitable for manipulator handling, loading and unloading. The new de-
sign of window air conditioner fitted regular transport environment from aspect of both material and structure and passed
the packaging test for foot stepping, dropping, stacking and transporting. Its reliability was also demonstrated. Besides, it
was suitable for manipulator handling and passed the clamping test. This structure design not only saved energy and re-
sources, but also used less packaging materials and could be recycled. It could also pass all kinds of packaging tests, es-
pecially the clamping test. It could be applicable to window air conditioner that was subject to mechanical automated
handling. In conclusion, product packaging structure can neither be excessively designed, nor poorly designed. The ap-
plication of green packaging materials, new structures and new technologies will be able to protect the product.

KEY WORDS: window air conditioner; manipulator; clamping test; mechanical automation
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Custom Spot Color Matching Method for Digital Proofing

DENG Tijun, FU Wenting

( Department of Packaging and Printing, ZhongShan Torch Polytechnic, Zhongshan Guangdong 528436, China )

Abstract: The digital proofing technology to accurately simulate the custom spot color and screen printing of spot

color was studied. On the basis of accurate spot color simulation, by analyzing the variation trend of density difference

between the proof sample and the printed sample along with dot value, the curve of density difference corresponding to

dot data was fitted by staged fitting algorithm. After adjustment of the actual density, the accurate simulation of screen

printing of spot color was carried out. Through this method, the customized spot color matching for digital proofing

could be realized, and it could be applied to the fields containing a lot of spot color printing such as packaging printing,

label printing and multi-media printing.

Keywords:
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digital proofing; spot color; solid; screen printing of spot color; multi-media printing
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Application of slip master-batch used in BOPP for cigarette package

Zhao Sufen' Tu Zhigang® Xie Wenbin' Liu Xiaoyan® Zhang Ligiong'
1- Institute of Packing & Printing ZhongShan Torch Polytechnic ZhongShan 528436 China 2- Guangdong Polytechnic Institute
ZhongShan 528436 China 3- Guangzhou Vocational College of Technology& Business Guangzhou 511442 China

Abstract: High viscosity dimethyl silicon oil and wax were combined in a mass ratio of 1.5:1.0 to make
slip master—batch, which was applied for biaxial oriented polypropylene (BOPP) for cigarette package film. The
results show that the dynamic friction coefficient of the BOPP film in which the mass fraction of master batch
is 10% is controlled between 0.25 and 0.26 at room temperature and within 0.35 at 50 °C, meeting the slip
property of BOPP. The haze value of the film is less than 1.5% whose gloss is more than 90.0%. The haze value
will increases by 0.1% and the gloss is reduced by 0.9% within one month, representing high gloss, low haze
value and stability in time. The master batch is better than reference samples in terms of fraction coefficient and
optical properties, while there is no much changes in mechanical properties. In general, the new developed slip
master—batch has exceeded the performance of the import material.

Keywords: slip master—batch; biaxial oriented polypropylene; cigarette package; friction coefficient;
optical property
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Tab.1 Slip properties of BOPP for cigarette package

e B -a8 Z iR
i/ W) 50 Cisl  Wilkisl 50 °CHal
0 0.40/0.26 0.41/0.27
3 0.36/0.25  0.580.34  0.36/0.26  0.62/0.37
7 0.35/0.26  0.54/0.34  0.35/0.24  0.57/0.36
15 0.33/0.25  049/0.32 033026  052/0.34
30 0.33/0.25  0.53/0.33  0.33/0.25  0.54/0.35
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Tab.2 Optical properties of BOPP for cigarette package %

Ak SHIESEEE Z skt
Iil/d £l TR F p[REDES
0 1.3 91.5 1.2 91.4
3 1.3 91.5 1.3 91.2
7 1.3 91.0 1.4 91.3
15 1.3 90.5 14 90.4
30 1.4 90.6 14 89.2
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Tab.3 Effect of slip master-batch on properties of

BOPP film for cigarette package
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Study on influences of coating liquid properties on printing adhesion of aluminum-

plastic film

Gao Yanfei
(Zhongshan Torch Polytechnic,Zhongshan 528436, China)

[ Abstract] With four kinds of commercially available coating liquids for digital printing on aluminum—plastic
film as experiment objects, their properties (such as viscosity, solid content, fineness and surface tension) were
respectively tested under the same experimental conditions. With cramping die- cutting machine as roll coating
equipment, the above coating liquids with equivalent content were respectively coated on the aluminum—plastic film
for packaging polymer lithium battery, and the printing adhesion of aluminum-plastic film was tested after drying
and printout. The research results showed that the coating liquid with lower viscosity could obtain the uniform and
smooth coat, and the adhesion of printing ink was relatively higher. Solids content should be controlled within 20%
because the coating thickness was difficultly controlled, and the adhesion of printing ink was decreased when the
coating liquid with too high solid content would obtain the higher viscosity. Lower fineness and surface tension of
coating film were conducive to improving adhesion of the coating on the substrate, and the adhesion of printing ink
was also relatively higher. The properties of digital coating liquid will directly affect the printing adhesion of

aluminum—plastic film, so the digital coating liquid must be selected and controlled in the practical production.

[ Keywords ] coating liquid ; aluminum—plastic film ; digital printing; print (Fe CTHAT S X 55)
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Tab.2  Design and result of orthogonal experiment

eSS ABCD Rk )/ (mN-m™)  HLBEE (1 MPa)/um

1 1111 30.00 1.87
2 1222 33.00 2.26
3 1333 34.00 2.35
4 2123 36.00 2.46
5 2231 35.00 2.34
6 2312 38.00 2.88
7 3132 40.00 3.76
8 3213 41.00 4.52
9 3321 40.00 3.74
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Tab.3  Result and analysis of orthogonal experiment

Fmok /1/(mN-m™) A B C D

Bt 1 3233 3533 3633 35.00
I 2 36.33 3633 3633 37.00
A3 4033 3733 3633 37.00
2= 800 200 0 2.00
HMUBEE (1 MPa)/wm A B c D
Bt 1 216 270  3.09  2.65
¥t 2 256 3.04 282 297
PIE 3 4.01 299 282 311
22 1.85 034 027 046
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Study on influence of anilox coating process on printing quality of aluminum—plastic film

Gao Yanfei
(Zhongshan Torch Polytechnic,Zhongshan 528436, China)

Abstract: With corona power, line number of anilox coating, coating speed and drying temperature as
experimental factors, surface tension and roughness as evaluation indexes, the optimal process conditions of anilox
coating of aluminum-plastic film for encapsulation of lithium battery were preferred by orthogonal experiment. And
the digital printing on coated aluminum-plastic film was implemented , meanwhile, the definition, wear resistance
and adhesion of printed product were tested. The research results showed that the optimal process conditions of
anilox coating of aluminum—plastic film were obtained when corona power was 1.5 kW, line number of anilox roller
coating was 500 Ipi, coating speed was 6 m/min, and drying temperature was 85 °C. Here, the surface tension and
roughness of coat were 38 mN/m and 2.88 pm respectively, and the printed product of aluminum-plastic film had
the higher definition, the good wear resistance and the better adhesion (5B) , it could be used for the encapsulation
process of lithium battery.

Keywords: aluminum- plastic film; lithium battery; encapsulation; coating; digital printing; orthogonal

experiment
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Analysis the Friction Coefficient Performance and Application of the
PE Film for Solvent Free Composite
ZHAO Sufen' LIU Mengliang' LIU Xiaoyan’ XIE Wenbin' ZHANG Ligiong' TU Zhigang'
(1. Institute of Packing & Printing Zhongshan Torch Polytechnic Zhongshan Guangdong 528436 China;
2. Guangzhou Vocational College of Technology & Business Guangzhou Guangdong 511442 China;
3. Guangzhou Vocational College of Technology & Business Zhongshan Guangdong 528436 China)

Abstract: No amine slip agent opening agent and antioxidant were added to no adding LDPE to granulate slipper
masterbatch and PE blown film was produced with a certain proportion slipper masterbatch and the PE film was performed by
solventree compounding. The change of the friction coefficient with solvent free composite was tested. Results showed that the
friction coefficient kept at 0. 15 ~ 0.25 within the 40 “C ripening temperature and the heat sealing strength of the film
membrane kept above 63 N/15 mm the peel strength kept above 2.2 N/15 mm and the transparency and haze with 60 pm
PE film were 90. 8 and 0. 23 they were the same as the normal thickness of the PE. The PE film for solvent free compsite fully
meeted the requirements of GB/T 10004—2008 film performance and solved the phenomenon that the friction coefficient of
the solvent-ree composite product increases with the use of amines slip agent masterbatch.

Keywords:solvent free composite; PE slippery masterbatch; friction coefficient; no amine slip agent; application
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The Research and Application of Intelligent Equipment for Installation

Accessories Packaging
XIONG Li-gui', PAN Bin', CAI Zhao—hua’
(1.Zhongshan Torch Polytechnic, Zhongshan528436, China;
2.Zhongshan City Keng Hong Printing Co., Ltd., Zhongshan528400, China)

Abstract: Air conditioning installation accessories automated packaging equipment, is composed of vibration plate, vibration track,
conveying motor, a bag pulling stepper motor, electric and gas control part, is part of package detection and location, and packaging
Attachment Packet part, installation accessories charging part. With counter, programmable PLC, servo motor to accurately control
the component of the package, counting, packaging and packaging. The automatic packaging and packing can accurately divide the
screw and the quantity of the rubber stopper, avoid the problem that the artificial packing is put into place, and the quantity is less,
and the manufacturing efficiency can be improved, and the production cost can be reduced.

Key words: air conditioning; installation accessories; vibrating plate; package; testing
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New Printing and Packaging Process of Lithium Battery with Aluminum Plastic Film

GAO Yan-fei
(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

ABSTRACT: The work aims to research a new process of aluminum-plastic film printing and packaging to improve the
production efficiency of lithium battery packaging. The process of aluminum-plastic film packaging, which was coated
firstly, then printed and encapsulated, was used to replace the traditional process of packaging lithium battery with alu-
minum plastic. The chemical resistance, abrasion resistance, adhesion, gloss and other indicators of aluminum-plastic
printing film were tested under the new process. The new technology can not only broaden the printing type and improve
the production efficiency, but also can achieve high-precision printing operations and improve the printing quality of
aluminum-plastic film. Tests showed that, under the new process, the chemical resistance and abrasion resistance of alu-
minum-plastic printing film were excellent, the adhesion could be up to 100% and the average gloss was 8.4. Compared
with the traditional technology, the new technology has a strong advanced nature, which can be applied to alumi-

38k FH1W

num-plastic film packaging and packaging operations of lithium battery for mobile phones.

KEY WORDS: aluminum plastic film; lithium battery; printing and packaging
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