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Study on nano—Si0, modified polyurethane adhesive for paper/plastic laminating

Gao Yanfei
(Zh(mgshan Torch Polytechnic,Zhongshan 528437, China)

Abstract: With y—aminopropyl triethoxy silane (KH-550) , ethyl orthosilicate (TEOS) as raw materials, a
modified nano—SiO; (silica) was prepared by sol—gel method. Then, a solvent—free PU adhesive for paper/plastic
flexible packaging was prepared by introducing modified nano-SiO; into PU (polyurethane) adhesive. The research
results showed that the silane coupling agent(KH-550) was successfully introduced into nano—-SiO; structure , and
the modified nano—S8i0; had the good monodispersity, and its particle size distribution range was 100-200 nm. The
adhesive had the relatively maximum peeling strength (420 N/m) when mass fraction of modified nano—Si0., was

0.8% in total adhesive.

Keywords : modified ; nano-Si0, ; adhesive ; polyurethane
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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 (LT SidE X105 )
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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
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Study on Evaluation Model of Coatability of
Coating Liquid for Aluminum Plastic Film

(Gao Yanfel
(Zhongshan Torch Polytechnicr 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




B RET BN RRRE TR MR

RERERRL B BEEIEENEES
M M — R0 % AT IR b 3335 O S B 3t 1, B
bR AR CAERE R ES THREEMX
i, EeIEAmRE (GGH) BERR, 515 FH
EfERMBIBBEN TR RE b sg0h o2 B
glop TIRHFE R 91 o (270, K 530, BER
BEHIG— R X BRRENBREEMRES &K
e, £EER—EMREHO A TIHRMENBERE R
=R, Bl elinth TR S B I
PR SRS P EERRATHRE TR E
FHEHRET-EMNRG 92X NEE Ik ER
#, BRI E SN i, KA FE—EREE,

R A TR, TEER AR AR
KRR, Euk, IR BN B i3 TE P, B A A D
BIER R XS 4R AR AT ENRY, SR RR R TR
e, KK AME, FaEEE CNNRL WE ML
REREEREMERM—BiRmm, I & mn
&AL SmmEZEAes FHE BN B
BB — ENE S ST EmH A, H
g mEAFHE BEE ME LKA E
M IZEEEEEN, —BEATARTRENRE
X SRR R R kS 5
M iSmIE 0T R, Bk IRA T, 3 h
BEEMTRERIFOFSE, AR ERRERS
RE— AR TR 54 B NRHE MR NEE
ERIBBEMMERES | RRAEHRITN AL B
BRI & — T A0 SedR dritt 47, R LR dR1ETE
A ST T 5T B, SRR T ik A NS T S Rk ] 4
T EMEN AR BE— R AR

FRASGTERNERZTTREAEANGE,
BIEEADSE ERNMEBERNE IR REE
A, BEARDSEZMNNE, REREZHENX
MBERZRERY  ZAZESTEREERN
FHEEER, RAREnasE, £axm[ansifE
EETHEBNRES ZERA EH 0HE NS R
FE EAMBHBEREBELH - EXEARNAFTRIE
AP —MAETFEY | 2RO ESEARSE
181 i EREH LR R, At ARG £
RaiER T —EGRTHREBRSEA T ZMIEH
B, B 2T A R I AE S AR SR EL AR R
WEkmBRBHAN,

1 EREHS

1.1 FEENESTE

BX51 ®H B Olympus;DSA'lOU ATp 2 e
MBI E e DR oo R RAEYINL B N AT
&ﬁKEQE;FORD 4*¢$-ﬁiﬁﬁg{tlﬂﬁﬁl\ﬁﬁﬁﬂ
Al pzF-1052 BHETHRHE BE Negeeh 2R 10s-
300 $ﬁ§ﬁ'ﬁf¥)§&:ﬁﬂ‘l‘l%ij§ﬂﬁﬁHE’L}E;QD_
prio M TR EM  REMEAEFIRAR
A E T REHIRIANSE B G RAA gpssi7.0
BRSH RS (ERSSMENET@ASNES
M) gy AR ER T,

SRR g8 |\ X400 mmx100 me ONY (B2 &
B i5qpL(RE) B8 s 4 (BF) B8 350,
ppA (BB ERE) &8 00 -pp (BRE) EE
159+ IFIEE g A BRER oyp A8 5 iR
T s (i) HIRE Ay oo BT 1 EE 3y
AT
L2 SEIEIiE
1.2.1 #TEAMEENIR

sralERm FORD 4”1‘3‘& 25 °C RS 5 bl (e
BE. &8 GB/T 1725—2007 MiLFEMBRNE S =
s P L R S St R R A (P s e R o
ML R R RIS 7 SR [3] BAE
MEZHAEOERE H - ESNEHE RERSE
By ERRFEHTERYE oy, KHHERES
my BERBA g5 c RETREFTREERE,
BREN mz.ﬁiﬂ$: (mfmz) Jmy%100% .
1.2 2 SREBEMNAEALE

THREBRE B T 1go 14 RAE LI R 4L P kST
BMBLE BRFEEARELN | 5w HED
10 m/min: BEEEE FMLEHI LHETEM,
mAsgy g, BE RSB LR Y 5o B, RRR
BN ¢ mimin- FERTAR RS, RERES
85 0 TIR 5 i B TFEM
123 wEMEREEN

iE A E BALEE 4R SBAR 4 A Al /A R R E
L5 4505 PR R RSO S M 0 3R R R
FEMLFEMEREY | 38 op/T o2s6—1908 W

WIRERIKET,



B HRERERAGRAGEEENRE NHRE

124 FNEEMEIRRBIE

I gpgs1y. o BB BofE, R RS S
e i STHE TE R iz B RS b kN S L Y
ENNENE, REETvhiaRtEEERE
EERBMLGS ENEE, HEIE R NEE, I
B ARt

, BERS5ITE
2.1 HFTEERE

5 PRI BEMA LS RNk | B
K | WK RBIRRNE gpeg WA, BB

1 BARIEE

Table 1 Performance of five coatings

18.6 22.5 35.2 38.4 41.8
35.4 27.6 21.8 147 10.5

RS SRS, SR T L SRS SRR RO A
BB R, BRI , i

Fo BAERIMGRBE

HEEHF AL
1 4. 662 93.245 93.245
2 0.237 4.737 97. 981
3 0.0%90 1.790 99,772
4 0.011 0.228 100. 000
5 1.897x10 * 3.795%10 100. 000

Table 2 Total variance and principal component contribution rate
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Study on morphology of concentrated emulsion
ethanol permselective separation membrane

Zhao Sufen' Liu Xjaoyan' 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 nanchole and micropore channel was introduced, ethanol in wa—
ter was selectively separated through polarity ellect, which isolated the ethanol [rom the water and improved the separation
performance. Observing the modilied silicone and separation membrane that produced directly with electron microscope, la-
tex particles of silicone concentrated emulsion were [ound in the separation membrane extracted mutually and packed dense-
ly. Meanwhile with increasing the content of styrene monomer, the edge of the structure [orm of latex particles gradually
clear,and can kep the polyhedron structure of the latex particles in concentrated emulsion that packed densely and

[ormed. By the analysis of FTIR and DSC spectra,the styrene could enhance the film through crosslinking interpenetrating.
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ion, morphology
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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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Tab.1 Effect of nucleating agent on mechanical properties of BOPP film for cigarette package

bR BARERHHEE R {PRE/MPa  TEHERE/MPa  THEE/GPa  BEPEOMERE/(-mY)
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B & BB 54+2.31 38.0+1.57 30.541.68 1.5540.07 28.8+1.25
EH OREFRCHE) 53.3+2.23 38.3+1.65 39.3+1.79 1.58+0.08 26.4+1.26
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Tab.3 Effect of nucleating agent on properties of BOPP film for cigarette package
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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-
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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