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Preparation and properties of high moisture permeability TPEE without pores
CHEN Zhen, LI Sen,ZHANG Zhifeng,DAI Yong, LI Wenhao, LI Wanli, FU Yalan, YOU Runjing
(Xinjiang Lanshan Tunhe High-Tech New Materials Engineering Research Center Co.,Ltd.,Changji 831100, China)

Abstract : To meet the diversified market demands for non-porous moisture-permeable thermoplastic polyester elastomer
(TPEE), the high moisture permeable non-porous moisture permeable TPEE (GTS TPEE ) was developed. Using 1,4-butanediol, puri-
fied terephthalic acid, and polyether soft segments as raw materials, two types of non-porous moisture-permeable TPEE materials
namely conventional TPEE and GTS TPEE were synthesized via melt copolymerization. The influence of different soft segment ratios
on the water vapor transmission rate (WVTR) of the products was investigated. The products were characterized and tested by Fourier
transform infrared spectroscopy , differential scanning calorimetry, melt flow index tester, and thermogravimetric analysis. After blow-
molding, the WVTR of the films was tested using both Japanese (JIS) and American (ASTM) standards. In order to ensure the material
in water vapor transmittance increases with aging resistance performance, anti-aging masterbatch and opening masterbatch were
blended during blow-molding to enhance the opening property and thermal stability of the film products. The results show that the
water vapor permeability of GTS TPEE is 172 300 g/(m*+24 h) by JIS,and 11 300 g/(m’-24 h) by ASDM under the premise of ensur-
ing that the thickness of the blown film is 18 wm. In contrast, the water vapor transmission rate of conventional TPEE is 87 440 g/(m’
24 h) by JIS, and 9 266 g/(m*+24 h) by ASDM. The water vapor transmission rate of GTS TPEE is significantly improved, mainly
because the amount of hydrophilic groups contained in GTS TPEE is higher than that of conventional TPEE. Thermogravimetric analy-
sis indicates that GTS TPEE exhibits better thermal stability than conventional TPEE due to the addition of thermal stabilizers. The
WVTR and thermal stability of non-porous moisture-permeable TPEE film products are successfully improved, promoting the diversi-
fied applications of non-porous moisture-permeable TPEE in fields such as clothing, medical care, and outdoor supplies.

Keywords : thermoplastic polyester elastomer ; non-porous moisture permeability ; water vapor transmittance ; melt copoly-

merization ; permeable film

E&WA - Hrid A KIEG R A B A SRR

BIEIEE : K, TR, BFFET7 [0 AL MR AR TR O W 5 et

WFs BHA: 2025-06-22

SIFHE: Wi, 2R 7%, skokiig , 45 JCAL WS B0 TPEE RO 4 S VEREN]. TREIRLIHI, 2025, 53(8): 165-170.
CHEN Zhen, LI Sen, ZHANG Zhifeng, et al. Preparation and properties of high moisture permeability TPEE without pores[J]. Engineering
Plastics Application, 2025, 53(8): 165-170.



166 AR

2025 4E, %5 53 4,45 8 1

BB — SRR LK 2R A A R
BABBERIME, )2 BT IREE (257 P AN H
A AT AR IS B I LEE , IR AR A N
FLAB IR AT BT FL B AR P K . AL 1B A
BRI S A R R T P F L 2354 S BN, T L Y BLAR
NG R V75 s (14 N R 754 2 O W 4 7/ e
IHHBAP S K o F WA BT 5 DU 38 £ 4% (PTFE)
HAR 20 (PE) S . TOALB I R — 258
2R 25 BRI T2 S B TR D RE A B R, AN
YrEALBR . EATE R A SR K SR A Bl kA
PE 7K 73R8 DA e e B O 42 326 Ik B2, A
T SE BN . H UL TC AL 1A R AT - R 2
B, T2 T B KB B IR e BRI ik S A P A
i, VAT AT KO R 5 B SR R T
T B KB AR AL BT S A e ol e i
PR S 32 W A 5 2 K SR Tk B I e v TR P
WA T e B R 32 P S ik B AL K, 38 4 43 B2 s
AN E , E 2 T s sh IR By A
R SRR BB ELS TR, PRI PESR
Bk S E AR (TPEE) A Sy —Fi B AT AR Jie i sk L S 2
RN T R R RL, G S b2 235 4 S A TR
e L At A s 2 R, Tz
TR By Tl ARGk, R AR R B
INT %8 2%, {0 TPEE EA (00 5 Pk e i Ho e s 2ok
N B A . ROk, Bl e AN T A AR
320, TPEE A FH TS0 5 e,

JAE R AEO RS 3R, A 22 LI A i VR ML
I SR RE RONER 1P ) € - e e S e 41, 2 9578
JUR R T 7™ A 118 7K 228 S0 vy A DX Bl ok W o —
FE—RET " 1 20 B A% 28 2 (PR B3 X I, SE K 28X
MR T o RIS, 2 RS A BEL K T R DU e | HE S
3 TCER 1R 45 K4 Rk DL SR v TR I VER . T
FLAB S BT I i R ) iz N T 2
G JEHF ORI A GE TRk B R
BERTIN , WD T 1A FH T By e 25 1 BEK B <R
R, SEIREORE W, IR AU R B S R
iK% 3 515.9 g/(m*-24 h), BFFEIARHEE T2 0
H LB K FIE ST RE B T, I A BEIS I 4]
BT X AR K B S LR K ZE S B P E AL,
H iR % L TPEE BT il £ )5 TPEE i , 7K 7%
3B 1 A H A 3 000~5 000 g/(m*+24 h)(FEHR), 18
FURAYIIEER 172 S Wby I N LY== K2

FRARGEAT IR M T B E R T KRR R, K
ZIBESE T2 8 000 g/(m*+24 h) (EH5). EHIEMA
TALBE ARG 3R, T & —Fh A K 28
Bt RHE K S5 TPEE AR, Hok 28 < E i
FATERTF 2 11 300 g/(m?+24 h), [l , 2635 52 ikl
512 AR R mKZE B S R R, ER G B
B T i A B R (22 5 U R A REASE AL
A Ry etk ge, R 00500 2 E e, S
JCfLiE R TPEE MR L3R AL T 07 L
1 SEES
1.1 & R4

1,4-T s R PUS ki — s BRIR Y T g
g = W6 N =B Tl g, g Ll ey B By
HBRAF]

YRR : Tolk g, Brsmrh 22 (FE DA IR 54
Nl
1.2 EEMNEREEL

BA V28 : 20KCF-1.6 29 L, M 15 B2 G HE %X
s

SR TR 4G : DHG-9423A , b ik 22 Se ik %
ARAF]

FEURI Bh R (MFR)Y : MFI-1221, 7 fl 7 4
RIS A AT BR A 7 5

SR B AL . MA1200/400G3 , 16 K YA HLAE
ZiEEYIFZNEIF

TR HT-6510, ) 22 Z{X A BN 7 5

JTRERIAHR I AL . UTM- 1434, 7K {5117 45 A6 1
1A R

18 B AR 2T AN (FTIR )X : FTIR-850 , Kt
BRI A BR A

W (TG) /MY : TGA-4000, $A 4 IR ER N ) 5

ST/ NG % B R AE AL : FDSI-25/22, 3% [A] 52
LGN

WAL : ST-ASS , TR T BRIBC AL AT FRA 7] 5

LRI (DSC)IL : DSC 3, Hdih |-
A A BR A 5

IKZE B 1 IR - W3/031, B g 22 B ML
HARFIRAF
1.3 XA A&

IR B ) TR E O 10 kg, Forh
W BRI RR T —FR(PBT) B 435l 55%(F
#1 TPEE)H145%( 5351% TPEE (GTS TPEE)], # Bt 5



Wiz , 45 . Jo LI s 190 TPEE (191 4 S5 1L fE 167

Tk (2R 7 S0k g ) 1Y) S5 53 003 00 R 45 % (R R
TPEE) 1 55%(GTS TPEE), £k P4 T B&1E Ay fit Ak 51
T R FEE P B Y 0.05%~0.1% , 321 51 (5 = %)
I N HLS P2 1 0.03%~0.06%, 7%t T GTS
TPEE, 7% ¥ TPEE 4L (19 2 mh F A T # e
FSe TGN & PERE

JLRE 43R = A Bt - FT 2 B Bt TR AL B B 4
RO BL. FTHR BB B — R AT (50 °CAE
F)ib O 28 TR ERE SR ARG, R AL B B A i
WERS o BRALBY B A 230 °C, & 1124 80 kPa, A1
A S R AR AR PR TR BE Y KN R A g
b3 (R Bk 1 I ATy OR ], i A6 52 3G AN [R) 1 22
K)o REERIMAA BRI, —FURLEFTIR B B
A —FE TR R BOMA AR SL K Wi Ff TPEE &
L FES R TEAR R B AR ik . A7 R FT I B B
TR B SR ik, DI Ak 2 35 B 5 <300 mol/t B, #A
BEALRIRAR s FE4R R B BN AR B R Bk, g LR 3
<100 mol/t, MUAER LR IAbR . FRILBT B e U
SRR B AEAL ), HE A TSR R B B, G218 FE AR
B, iR B oS H I 150 Pa LAY, 46 BRI N
235°C. R EAZAEE T 746 5 , b WA FF
BRI E R AR 2™ i MFR 755
#HI7E 20 g/10 min (230 °C,2 160 g), i T J5 H kI Fn
TLAE

R0 48 A B P EA T T 8(80 °C, 8 hy), Pl
IK G Er 1 <0.05% , 7K 53 Fr ik R b Je A n] AT IO
W 58 37 SiE B, Rk 113 v FI K BRI, — BEIR
200 °CZeAT , BREETHEL, B IR B I R 210 °CAE AT,
RS T B AT B AR T B SE A i L DA Rk
R AR IR G JEE | B R4 A 15~25

W %1 TPEE 5 GTS TPEE M fE Y 25 A T -1
THARE S/ FEBL LT, GTS TPEE it i
RGN B LR R o F B AR, TR
B 1 7K 8 S | X AR AR K 28 R B it
ARG AR TE . SR o T A Ak b R
T AR RE T B8 [, Sk e 75 A A i i
SIARGHIPTEAAR . FEARMBITT K R b
TEHL R4 T R B s AR B L, $5 L & Ak B )
(ZB 136 DY R ) A 46 T 7= S R T A MR, LI R 2
PR T Rl 2K
1.4 MX5 k4

(1) FTIR Z10F : 5% FTIR ASUAG I 7 5 (Y 21

W, F135E LA 500~4 000 cm ™',

(2) TG : i ] TG #4247 TG I, HL S
mg 72 A7 FE SIS Y, 3 B AR 22 mLY
min, A 16 °C/min FH# T+ 2 750 °C.

(3) DSC iz : 5% JT] DSC X FEAF JCFLi% I TPEE
(FAERE . B 6~8 mg FE AR HIH I EAR
WA, JE LA 12 °C/min 13 % = IR 12 FHE 2
290 °C, %5 5 min DAJH BR T 5 5 Bl S LA 12 °C/min
IR ZE 60 °C, 5% /5 LA 12 °C/min FHE % 290 °C.,

(4) B 2 3R, < o S A 1 R R 24 L R
PFAE A 2 SOK P E SR AR R T
AT ME B ALAGREE 15 s J5 132 RS R R 8, Tk
6 21, BOF-HA .

(5) F1 2 PRI < i T B hr K e HL , 7E
25 °CHY 41T , i 4 ASTM-D638, L) 50 mm/min [
LA SR R S ) ) e AR B . DR BT
R TEERAM FRFED 24 he B E
A S AN 3 2 2R R A R A SR Y 7
BIfH.

(6) MFR M3« L 10 g 22 45 FE &, 7 230 °C,
2160 g BYAIF T BEA T, W ] BR B 18] 54 40 s, U]
HU6 KRR HG , W5 6 Y45 SRR SE M, FRks 7
BIEALL 15, Bl MFR
2 SFER5iTE
2.1 FTIR 2 #1

¥ 125 GTS TPEE 5 % # TPEE /i FTIR 3 [4] .
W1 FT7R, GTS TPEE 5 4 # TPEE W -~3% & Hh i
WU v LA AH W], U8 BH W 3 T 5 B A Rl A
(7], AN [r] e 2 O A e g WA {1 R g AT ) % ik, b
RSE A YRS EUEEARSF . PR TPEE &
() 2 B A — A, LLE L TPEE R 9, 43l A

935.8

— GTS TPEE

728.5 o Peak

1264.6
1101.2

937.2
727.5 1712.5 — Conventional TPEE
1027.4 o Peak
1264.1

1100.7

1000 2 000 3000 4000
Wavenumber/cm™!

K1 GTS TPEE 5% #L TPEE It FTIR i %]
Fig. 1 FTIR spectra of GTS TPEE and conventional TPEE
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Fig. 3 DSC curves of conventional TPEE and GTS TPEE
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Tab.1 Thermal performance data of conventional TPEE and

GTS TPEE
ITtems Conventional TPEE GTS TPEE
T ../°C 181.70 192.91
T ./°C 410.2 416.5
T/°C =704 =79.8
T /°C 204.42 207.83
Total heat absorption/MJ 122.68 169.34

Notes: 7, . is initial decomposition temperature; 7, is maximum
decomposition temperature; 7, is glass transition temperature; 7, is melt-
ing point.
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Fig. 4 Hardness test results of GTS TPEE and conventional TPEE
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Fig. 5 Tensile strength and elongation at break of GTS TPEE and
conventional TPEE
2.6 MFRMX 2 R 57
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XF bk i T LAHERR MFR A2 £b % I 25 51 1452 1)
H MFR >} 20 g/10min 2= 47 {8 F MR AE , o4 f5 3
MR pE AR
%2 GTS TPEE 5E# TPEE i) MFR Ui{ 45 R
Tab.2 MFR test results of GTS TPEE and conventional TPEE

MFR/[g- (10 min)']

Sample number

Conventional TPEE GTS TPEE
1 19.5 20.0
2! 20.1 20.5
3’ 19.4 20.8
4 19.5 19.9
5" 19.8 20.2
6" 20.5 20.2
Mean 19.8 20.2
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Tab.3 Comparison of water vapor transmittance between GTS
TPEE and conventional TPEE film blowing (Japan standard)

Transmittance/[g* (m?+24 h) ']

Thickness/pwm

Conventional TPEE GTS TPEE
18 87 440 172 300
21 70 544 160 886
22 65 637 155 000

%4 GTSTPEE 5E# TPEE WX EKESEN E3TLL(ERR)
Tab.4 Comparison of water vapor transmittance between GTS

TPEE and conventional TPEE film blowing (US standard)

Transmittance/[g - (m?+24 h) ']

Thickness/pm -
Conventional TPEE GTS TPEE
15 9400 11 400
18 9266 11 300
21 9015 11 166
3 Hig

(1) GTS TPEE [}7K 78 SiZ i 3 7E H bR T ik 3
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N E AR DA 3 R A, v HE AN i S A
FEPE R RTHE T SCBE YR RE 1Y 2 ik

(3)5 % ML TPEE 4l b, GTS TPEE A fr {5 A
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