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Tab. 1 Softening point of compound hardeners

m(DGT):m(TML) Softening point/°C
3:1 72.3
3:2 53.7
3:3 44.1
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Fig. 1 Chemical equation of diglycidyl terephthalate(DGT)
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Tab. 2 Technical specifications of polyester resins

— Hydroxyl value

Resin type M, PDI /(mg KOH - g") T./°C
SJ4ET 2875 1.26 35 62
SJ4868 3250 1.54 34 67

4 DGT A1 TML % 18 5 &= b 3:1 2 AL AS 2[5 46 557
PT910.
4k 75 B B 5 LR (1)

We _ 56100
W~ AXEEW (1)

RS ¢ I R 0 8 77— [ 50
i AR IR O EEW—— [ 7 4

KRR G | 467 (PT910 5L TGIC) F1K K 14 Bl
B FIERL% B8 Tab.3 18 R iR 7 IR A 350, FRL
BT HATUE BOR IR VA S H Wi s i 200 H pridk
i, 3ok 7 BT 15k AR i FE BT IR TEAE S AR |, 200 °ClE {1k

10 min.

1.3 MK SR

1.3.1 AL 2549 547 K A8 E A1 & 52 Nicolet-6700
{8 B IR i 21 1 1A TE 400~4000 em! HEAT 14
FRE16 I, 43 B3 4 em™ s K H - BRUKER 2
A] AV600 Y % 1 FL 4R A LA ITAR )5 (CDCLs) i 77
BT IR ETE 73 b7

1.3.2 3R AR M 2 AR 48 E bR GB/T4612—2008, %
F 3t - 75 38 916 LA 1 a2 IR it P A

1.3.3 AR AC B 1) ] s 3 et fise A ASC AT i A B D)
SE » U 8 T AR R B R CE R b, P ) ) P
BT AE ELAR ) 50 em FISE L P AORERD @hE T 46 11
N, FF 30 B 70 o R PRI R i R AR IR IZ 30, SRR A
REHL 22 s B I MR AL R A5 1R TR o ) g TR
A5 B/T16995-1997 CFA[H 14Ky R I BHE 48 2 ia FE T
FSE A B ] F 00 5 ) 38R 47

134 # A2 Mo A7k H A B iE A A DTG-
60AH A 4 F 4 HT A, HUFE 5~15 mg, 0 & 40
mL/min, 3 J5 & 95 [ 30~600 °C , FH i 3# % 10 °C/
min.

1.3.5 S B A RS AR E N EA
DA ERAE BT B A 8 Tk, % e FHR R
FONS °C/min, MELANER T 7% = &, BER 7% 25 mm

Tab. 3 Formulation of powder coatings

PT910/SJ4ET TGIC/SJAET PT910/SJ4868 TGIC/SJ4868
Material mlg Material mlg Material ml/g Material ml/g
SJ4ET 600 SJ4ET 600 SJ4868 600 SJ4868 600
PT910 88 TGIC 45 PT910 88 TGIC 45
leveling 10 leveling 10 leveling 10 leveling 10
agent agent agent agent
T-701 8 T-701 8 T-701 8 T-701 8
Benzoin 4 Benzoin 4 Benzoin 4 Benzoin 4
TP3126 4 TP3126 TP3126 4 TP3126
PE 4 PE 4 PE 4 PE 4
titanium titanium titanium titanium
dioxide 260 dioxide 260 dioxide 260 dioxide 260
BaSO; 22 BaSO, 69 BaSO, 22 BaSO, 69
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Tab. 4 Comparison of mechanical properties of PT910 and TGIC cured powder coatings

Resin code Coating appearance Gloss at 60° Impact resistance Pencil hardness Adhesion
/(kg-cm) /level
PT910/SJ4ET flat 91.6 +50 3H 0
smooth
TGIC/SJAET slight 89.8 +40 HB 1
orange peel
PT910/SJ4868 slight 94.0 +50 2H 0
orange peel
TGIC/SJ4868 severe 90.1 +40 HB 2
orange peel -30
PT910 H & difk PRIEAL SN, 38 2 RSB Tl HA) R 228 R A R AL SN

Fig.7 § TGIC 55 PT910 [l 44 B A ¥ 6k 1) Jis AL Bsf
) R 4 R S BE 2 AR A 4Rk B R A B T
R, PTO10 ¥y AR U BHE AL ] BE A o IR AL [R]
SE R AR RE 10 B B AR, AT DL SRR Y [ 4L
TEEN . A [A]K A, ¥R S B 22, R MR R = 1)
ks B R AN BE L IR B R T 2k 2 AL AR R
B, IRAL T [R]IE, U AT R 2 A AR RIS . AL 5]
TGIC 2 I HH AR A e (1 [ A 3l 2, 505 1 iRk IR
S, T BOR S H I ARG R T AR PTO10 [E 4k
T FEE R X A 18 5 K A2 DR DA PTO 10 11 3 366 5 £ 4 X 2
/b 3 P [ A 38 RE A6 75 PTO 10 K A I3 R S A 1]
W7 g [0 B 2, A S8 AR R 1 2 A e
HE BRI T 1 e .

Gelation time/s

Fig. 7 Gelation time of PT910 and TGIC cured powder coatings
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Fig. 9 (a) Light retention and (b) color difference for PT910 and TGIC cured powder coatings boiled in water for 24 h
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Tab. 5 Comparison of mechanical properties of PT910 and
TGIC cured powder coatings boiled in water for 2 h

Resin code Impact resistance Pencil Adhesion
/(kg-cm) hardness Nlevel

PT910/SI4ET +50 2H 0

TGIC/SJ4ET +40 HB 2
-30

PT910/SJ4868 +40 1H 1

TGIC/SJ4868 +30 HB 3
-20
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Fig. 10 Comparison of gloss retention between PT910 and TGIC
cured powder coatings boiled in water for 24 h
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Fig. 11 (a) Coating appearance and (b) gloss for PT910 and TGIC cured powder coatings aged for 500 h
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Fig. 12 (a) Light retention and (b) color difference for PT910 and TGIC cured powder coatings aged for 500 h
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Synthesis and Application Properties of Curing Agents
for Polyester Powder Coatings

Min Wei', Tantan Liu', Yucheng Yao', Fujun Liu’, Zhaofeng Cheng’, Xinbao Zhu'
(1. College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. Anhui Engineering Research Center of Epoxy Resin and Additives, Huangshan 245900, China;
3. Huangshan Debang Powder Materials Co., Huangshan 245900, China)

ABSTRACT: In order to develop a class of high- quality and environmentally friendly curing agents that can
completely replace traditional toxic curing agents, two glycidyl esters were prepared in this study with terephthalic
acid (TPA), trimellitic anhydride (TMA), and epichlorohydrin (ECH) after open and closed loop reaction. The
structures of the products were determined by 'H-NMR and FT-IR. The curing agent PT910 was prepared by
compounding the above glycidyl esters according to the mass ratio of 3:1 and applied to powder coating.
Compared with the traditional curing agent triglycidyl isocyanurate (TGIC), the TGA results show that the T, of
the PT910 powder coating is increased by 62.5 °C. The mechanical property analysis shows that the impact
strength of the PT910 powder coating is improved from +40 kg-cm to +50 kg-cm, adhesion is improved from level
2 to 0 and pencil hardness is improved from HB to 3H. The aging resistance analysis show that the light retention
rate of the coating increases by 5% and decreases by 2% after boiling for 2 h and UV aging for 500 h, respectively.

Keywords: glycidyl ester; curing agent; polyester; powder coating; mechanical properties



