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Abstract

A series of branched PET copolyesters were synthesized by esterification-polycondensation
two-step method using glycerol, trimethylolethane and trimethylolpropane as third-monomers,
respectively. The materials were characterized by DSC, TG, mechanical analysis, light transmit-
tance and barrier of oxygen and water. Study showed that the addition of third-monomers will re-
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duce the melting point and glass transition temperature of PET, and greatly improve the flow of
PET without reducing of stability, and could also greatly improve the flow of PET, which can pro-
vide some convenience in PET processing. In the mechanical performance test, it’s found that there
was not too much changed between branched copolyesters and pure PET, which can basically meet
the application requirements of the material. When the content of third-monomers exceeds 1%,
the viscosity of the system increases sharply during the polycondensation reaction, and the later
product cannot be processed by secondary processing. In the barrier property test, it was found
that the barrier property of branched polyesters partially improved.
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Table 1. Main raw materials and specifications
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Fo e 7 Tk /
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W =(GL) Pal e Exp2s)
=F I ZHE(TME) Tl LT R S IRA
=R FIET BE(TMP) %74 LHEYT R S IRA ]

22. FEGERNEF

100 L MR [ i e B, VLR B Ak T

AR R NS, VTR E R T BRA 7
IMESH(TGA), TG 209F1, {H&[F fif 5 2 7] 5
ZHAARBEH(DSC), DSC214, 1 i i /A & ;

[] [ AU AF 3% WL, HPL27/40, RRESSEHe PRI 484 TR Al ;
WREEHL, MI1600/540, i RIBHLAFR AR,

FiRERIeA, XLD-10L, K4 N\ F,
ARSI, XIC-10, RSN A

BN/ MR, SGW-820, AL R HE e 2 AU 2 A5 PR A H] «
FEZEEARIBE, VAC-V2, FrE LR ARA PR A
IKFEAEILA, C390M, Frg el BB R A IR A F .

2.3. KA BRI

HIRELFH PTAL EG LIS = AR IINER AL B2, #5026 A 7E 260~300 kpa. 220°C~250°C R kAT
Bafb B, Al H 7K 3@ e 15 LR BSOS IR I NFR & A AR AR e 7)o B ER AL BN B4 SR 38,
RE DN RNCEAN, SRR m B, (RFFG RN EAE 260°C~280°C, Frfiifk A S 2.2
JE s b R N HYIRL . PRLAS B RRLF R R AT T, PR 2 [ AR RS J5 15 20 B S kLT iR
BN 35 2 fiw, b8 = k& ST BG B 5 BER 703

TG FEZERE A, AWy 10 mL/min, FHETEE Y 50°C~700°C, FHE#EZA 10°C/min;

DSC 7EA S A T, #EA 50 mL/min, JHEEZ N 10°C/min, MEE— K THEM 30°C~280°C,
SR JEFEZ 50°C G FE T2 280°C;

J15E M REMAZ B GB/T1043.1-1993 WA phditEBE, 2 GB/T1040-2006 Wl Hoir i 14 R s

DOI: 10.12677/ms.2020.1011102 853 PR R


https://doi.org/10.12677/ms.2020.1011102

Hk 4

IFL g P 00 32308 FH SUREAT A4 B HHHLET HE 0.4 mm & JE A A 7EBH R A _EBE4T I8, 218 GB/T 1038-2000
F1 GB/T 21529-2008;
TGN 55 FE AT 2 iR T IR S 4 P AR B AN 38 B B RS .

Table 2. Composition and viscosity of copolyester

2. HEEEREM AR

i O R AR EY HiFEM/dL/g KPR R MY/dL/g
1# 0 0 0.64 0.732
2# GL 0.5 0.638 0.744
3# GL 1 0.632 0.746
44 GL 15 0.585 0.684
S# TME 0.5 0.640 0.743
6# TME 1 0.634 0.745
T# TME 1.5 0.583 0.680
8# T™P 0.5 0.642 0.744
o TMP 1 0.634 0.742
10# TMP 1.5 0.581 0.689

3. KBERSWIR
3.1. RS

LA 1 s Be T 7 R e A BRI A B, A TT AR AL SO IR 8] JLP- B A A 22k, (B4R R I e
PEFF I AR IR, R 15% S AT, HE R 30 min ALE R 7RI R, SR I(EE
e 2 CRBR ARG LM v B B, 1.5% 5 BRCTT RSBk BB R XU MR 4 58 S
Aot R SR R A A SRR S, P RO P2 (IR FRLIAL) ) SR A o 007 [ SR T 8 (EE I
I R R AT R RE P BB IR ORI DURTE S IR SRR A A IR R A= A i AR B R B B

Table 3. Thermal properties of copolyester
= 3. HEBERIAMRE

FRet Td/ °C 50%/ °C Tdm/ °C Tg/ °C T/ C
1# 402 425 452 82.1 249.8
2# 393 421 451 70.2 232.6
3# 386 421 452 69.7 2293
4# 379 419 446 69.6 229.2
S# 392 423 452 70.1 231.9
6# 387 420 449 69.1 229.1
T# 379 417 446 68.6 228.2
8# 393 422 452 70.4 232.7
o# 387 420 451 69.8 229.6
10# 377 418 444 69.3 228.4
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DT EMARG RN, XWR IR R AT K, 18P R EER, H a4
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Table 4. Mechanical properties of copolyester before and after viscosity increase

= 4. AREEHRIEHHF MR

Gt 5 P SR /KT Fm i SR BE (/KT *m 35 B /MPa FrAf5E I (S R)/MPa
1# 8.03 8.12 60.1 61.2
24 7.85 7.88 58.6 58.7
34 7.25 7.64 54.7 54.8
44 2.12 \ 48.8 \
St 7.79 7.81 58.1 57.9
6 731 749 54.5 544
7# 2.03 \ 46.8 \
8# 7.88 7.65 57.9 58.2
9% 7.19 7.74 543 54.8
10# 1.98 \ 48.6 \

33. BAREEST

15 NI A BARFE GG IR B R TS I E e R ME R, W ERPEAIEEET] 0.5% 5 &
) B S SR S A AN 55 BE AL, TR B 1% )5 SE B ER A0 IZ e R M 55 B2 B B R A R R, Rl
K& 15%ERIIACTT, HESMBLE 30%HFC. B MRRIRR SR, BlRRms g “ &b
BB g5k, RIS T, PET KLy fEMRAT 5 I R rh & BV RO H, T AC R B RACHRBL
ZIRM B TAREARZE, MBLT 2 REH, XAE DUE SRR 107 i BN B
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1 6790.40 mm FRER B 0 BEK AR R SR, e v BATTAS Al o LS AN SR AAER I N i S RT
CA$RTT PET HOPHEGTE, (HAZERTH TR, HAN SRl S A K 08 0 M0 4k S0 i WY P PR A2 IR At 2R A
Yoy TR AR 50, AR R BERE I, PET APRHKIRIPESS 5, [R&) T 7> THEREs), W
VR R BR B PR 2] 7 2 3T, Bl T RS BRI, BATEARXE R DL =Fh 4k 1 B Ak
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Table 5. Light transmittance and haze before and after copolyester viscosity increase

%5 AREARIENERENEE

9T B Y% B WL 64 ) Z % Z /% (B E)
1# 89 89 1.4 1.4
2# 89 88 1.7 1.6
3¢ 85 73 L5 4.6
44 65 / 8.8 /
54 89 88 1.7 1.6
6# 85 74 L5 5.1
8# 89 88 1.7 1.6
94 84 72 L5 45

Table 6. Barrier properties of copolyester before and after thickening

= 6. A REERVEFATEAMEMRE

i T ARBLER cm¥m? HARELR cm¥y/m? B85 AKESEL R g/m>24h IKZESIEIL R g/m>24h FEF)
1# 9.66 9.67 10.25 10.23
2# 6.85 6.46 8.14 8.01
3# 6.83 6.39 8.00 7.89
S# 6.92 6.70 8.23 8.07
o# 6.83 6.49 8.03 7.99
8# 6.79 6.55 8.14 8.01
o# 6.68 6.42 8.16 7.96
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