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Preparation and properties of polyester resinsfor low
temperature curing powder coatings
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Abstract: Polyester resin (PE) was prepared by melt esterification and dehydration reaction from
neopentylene glycol (NPQG), terephthalic acid (PTA) and polyols of different structures using flexible
monomer dodecanediacid (DDDA) as end-sealing agent, and then cured with triglycidyl isocyanurate
(TGIC) to obtained low temperature curing powder coating (CPE), which was further sprayed on tinplate
and baked at 160 °C for 10 min to get coating (TPE). The effects of diols with different structures on the
properties such as thermal resistance, water resistance, anti-blooming, and salt spray corrosion of PE, CPE
and TPE were analyzed by FTIR, "HNMR, XRD, SEM, TGA, DSC, storage stability, water contact angle,
and salt spray corrosion tests. The results showed that the glass transition temperature of polyester resin
PE-5 synthesized by saturated six-membered ring structure 1,4-cyclohexanedimethanol (CHDM) reached
56.65 °C, and the temperature of 5% mass loss reached 401.06 °C. The powder coating CPE-5 prepared
therein was loose and not agglomerated at 40 °C after 24 h of storage, and exhibited excellent storage
stability. The microstructure of the coating TPE-5 was dense, with good hydrophobicity, and the water
contact angle and light retention rate reached 109.35° and 92.63%, respectively, with no obvious blistering
phenomenon in the salt spray corrosion resistance of 500 h.
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Table 1 Formula of polyester resin PE-1~PE-5
PE H /g
NPG 1,2-PDO  1,3-PDO HDO CHDM F4100 PTA DDDA ETPB Bi& 1010
PE-1 35.59 2.26 0 0 0 0.15 54.00 5.00 0.30 0.20
PE-2 35.59 0 2.26 0 0 0.15 54.00 5.00 0.30 0.20
PE-3 38.69 0 0 0 0 0.15 54.00 5.00 0.30 0.20
PE-4 35.59 0 0 3.51 0 0.15 54.00 5.00 0.30 0.20
PE-5 35.59 0 0 0 4.29 0.15 54.00 5.00 0.30 0.20
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Fig. 1 Schematic diagram of production process of powder
coating and coating
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PE-1 PE-2 PE-3 PE-4 PE-5

Zi % /(mPa-s) 3524 3210 3845 3140 4633
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s
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Fig. 7 Digital pictures of storage stability of powder coating
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Table 3  Gloss test results of coatings

TPE-1 TPE-2 TPE-3 TPE4  TPE-5

JEPE60°)/(°) 2750 2480 1980 1240 1170
RIS ap A A MR DR

B A e ERER I K, M o 4 b
KR, W RNAR—R PR s AR Y (E
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Fig. 9 Water contact angle of TPE-1 to TPE-5
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Table 4 Test results of boiling water resistance

TPE-1 TPE-2 TPE-3 TPE-4 TPE-5

FHOEEE60°)/° 2750 2480  19.80  12.40  11.70
EJELPE60%)/° 2490 22,60 1830 11.60  11.10

PRI % 90.50  91.20  92.40  93.50  94.80
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Fig. 10 Digital pictures of boiling water resistance
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Fig. 11  Anti-blooming test of TPE-1~TPE-5
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Fig. 12 Digital photos of TPE-1~TPE-5 salt spray test
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Fig. 13 DSC curves of TPE-1~TPE-5
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