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Preparation of Modified Polyester Coating and Its Application in Food
Packaging Materials
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b. Advanced Coatings Research Center of Ministry of Education, Fudan University, Shanghai 200433, China)

ABSTRACT: The modified polyester coating is prepared to solve the problems of poor adhesion and shrinkage between
the pure polyester coating and the substrate due to poor wettability, so as to obtain a new coating material for tinplate food
packaging with excellent comprehensive performance. In this work, diacid and dialcohol were used as raw materials to
synthesize polyester resin through the condensation polymerization method. Then the bisphenol F epoxy resin was used to
modify the synthesis of polyester to prepare epoxy modified polyester resin, which was then cured with amine silane as
the curing agent. The performance differences between silylated epoxy modified polyester resin coatings and epoxy mod-
ified polyester coatings cured with conventional amino resin were characterized by GPC, FTIR, TGA, OM, WCA and ad-
hesion analysis. Through performance comparison, it is found that the dosage ratio of silane curing agent is 3 . 1, mEster 1.0
and mEster 1.1 have the best performance. The coatings have good wettability on the tinplate substrate, less shrinkage
cavity or other defects, good water boiling resistance, good pencil hardness of 2H, and the surface is still intact after
wiped with acetone for 50 times. Meanwhile, the decomposition temperature is above 250 °C. The silylated epoxy mod-
ified polyester coatings contains Si—O—Si bond, which is conductive to the excellent performance of the coatings. The
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coatings can be applied in food packaging materials of tinplate or other metal substrates.

KEY WORDS: epoxy modified polyester resin; silane curing agent; tinplate; food packaging; protective coating
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Tab.1 Basic parameters of polyester resins with
different hydroxyl/carboxyl ratios
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(mgg )

Ester 0.8 3105 11476 3.7 67 1
Ester 0.9 3082 13947 4.5 83 1.4
Ester 1.0 3902 21288 55 71 1.6
Ester 1.1 4026 20158 5 54 2
Ester 1.2 3255 14170 4.4 49 112
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Tab.2 Coating properties of polyester resins with different hydroxyl/carboxyl ratios
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Fig.1 Adhesion test results by circle drawing method (left) and enlarged photo of optical microscope (right) of
polyester resin coatings with different hydroxyl/carboxyl ratios
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Tab.3 Basic parameters of polyester resins with different soft / hard monomer ratios

P Wy k) FHXE 3 R{H (KOH) / R/

X TR X R oA (mg-g) (Pa-s)
Ester 0.8 4026 20 158 5.0 54 2
Ester 0.9 2534 6591 2.6 62 1.08
Ester 1.0 1962 3923 2.0 70 1
Ester 1.1 1901 3587 1.9 72 0.8
Ester 1.2 1 886 3536 1.9 77 0.64
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Tab.4 Coating properties of polyester resins with different soft’/hard monomer ratios
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Tab.5 Physical parameters of epoxy modified polyester resins with different hydroxyl/carboxyl ratios

i RIS 501 i ERUEROP i FZ/(mPa-s)
mEster 0.8 7163 17 562 1200
mEster 0.9 7 466 18 879 3200
mEster 1.0 7520 25116 1 600
mEster 1.1 10 285 32116 2320
mEster 1.2 6 749 21983 4000
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Fig.2 Infrared spectra of polyester resin before
and after epoxy modification
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Tab.6 Properties of silanized epoxy modified polyester coatings with different hydroxyl/carboxyl ratios

. IKEEAAR/  CHL ffihfa/ 3R A hAg/ TR B RIEM K $ 0] 900

e ©) ©) aNm) S mE ks R
mEster 0.8 72.6 41.1 45.5 Kik4ifl  2H 14 SEAF SEUF
mEster 0.9 745 36.2 46.5 ifl 2H 1% SELT SEUF
mEster 1.0 72.7 34.6 39.2 FEW 2H 14 SEAF SEUF
mEster 1.1 82.8 47.0 41.8 gl 2H 14 SELF SEUF
mEster 1.2 82.5 38.9 47.7 e 2H 1% SELF SEUf
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Fig.3 Optical photos of appearance and circle drawing adhesion of silylated epoxy modified polyester coating
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Fig.4 Synthesis of polyester synthesis and epoxy modification
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Fig.5 Schematic diagram of amino silane and amino resin curing reaction
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Tab.7 Properties of silylated epoxy modified polyester coatings with different amounts of LT silane curing agent
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Fig.6 TGA curves of silylated epoxy modified
polyester coating
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