mr MRS TR

ZE38 & 12 1 Vol.38,No.12
2022412 H POLYMER MATERIALS SCIENCE AND ENGINEERING Dec. 2022

http://pmse. scu. edu. cn

RZERB KR SR AR E R B H & R B K E R 1 RE

ETH L HREY, RKE Y,

R, HAs

At

,
(1 ZBUORZE A T B, 2 B & I8 2306015 2. 22 B4R 7K 3k v 43 b4 bk i M e Ak TR SE 6 =5, 2 B0 A HIE 230601)

THE: AR T Z8R-1,4-T ZFF85 83 (PBA). f-#h REA = 5 AUBRBE(IPDI). —# 7 A W BR(DMPA) ¥ A B4+, UiB AER 5
FOC_FE AR & 0BG C —BEES(TPEG) A 7, 41 & b ALK M B A B5(TPWPU) 84k B 7l . @ id
A 2 P Am 21 5 1 S Ak 89 TPEG #E4T 7 M & AR il i 45 48 o RUK & R AE Ak A | 4540 & 03X 2F TPWPU Uik A= %

T GG M AR R FT AT, B A K R A B IR BN KR E R KERERES TR

%R &9, % w(TPEG)=

1.8%, $Lik T3 4242 %4 78 nm, TPWPU iR BE 9B K F K 14.1%. RAEAR A H 85.2° F K 7% B H 9.7 MPa. B ZAh kK £
845%, 47 AP A A, LA 09 TPWPU 74 & 84 At 4% K R 1A % 8.0 kPa. ¥ 18 & # 3.2 kg/(m’- 24h).

RBEIR AR s KA A BE B KRR AR B A& RWIR)Z

FESES: XHEKFRIRED: A

K BR R (WPU) IR J2 77 2 A B 1 i L AR
AR T2 M T B M R AT S, A TR SR
AW ZEF, WPU IR 2 0 KA IS Y
(VOCs) HE i # AR B HE, fE 97 83 IR ZE B & 7
OB S A A A T R R

a0 4, NATTRE R ke ) T SR R bk v, G L2
R i 8 AP IR 2, SR SRR RY IS BB R4 1B K
FRVEREM . B FLN LIE I X WPU R 2 AT B
KBRINAEA, FHBREZHYWEEARRTIANS
3% o T OV N ARG R, 5 BRI
FBRET, H R, 5 1B R S B M RE 2 A4
AR = A — 8 1 AH EL PR, 4 4, Rutkevicius 55 7@ i
g1 B T A AU e 5 AU AR R TR SR 1S in WPU iR
JZ 11 2T RE K firh A A5 DA E B T JLAE K PERE
Bl TRERD MG KESE, 3808 Z2EERA
o RN 23 55 VR 4 b ik £ A SO A g oK
SEALTE X WPU #E47 21, 22 5 IR 45 2 el 5 R,
B KRR AR BB AR 2 . BB EEY LR
AWML 5 R 4 (PEG) N B, il & T i MR
WPU W34 257, 38 1 PEG A8 T 4 58 S8 AL 2075
BAlNWPU L T TR 2 W8 5 10 & 8 MR,

doi:10.16865/j.cnki.1000-7555.2022.0275
WA H 87 2022-04-22

X E 4= 1000-7555(2022)12-000

87723V BE 5 B K R AE

] A WPU IR J2 ) B A R U I 97 /K % 1 7
A2 WK 3R A AL 2 0 BE B 5] N B WPU H & il bk
XA 1) B ) R BE TR o A BRAE N AE YRR IR R, BR
T BRI R 22 M 4, W] 5 B 2 e B AR R 2 R E R ik
PR, AR SOK I A R 5 PEG BB RN & A
AHREREMREEMM G EBRMEARE Z
fi& (TPEG), LA 2 B (1 72 30 5] X WPU H, il % tH 22
B¢ A K M BB & g (TPWPU) R 3% )2 57 . TPEG ¥
WPU M 2 B K 431 55 738 S0 28 B W 45 5 1y, ml A 4
1 WPU ¥ I 1 ) 2 1 B8 5 b7 /K M B8 s TPEG H 26 /K
(1 2R A Ak 20 B B AT DLUTE 35055 1 i 2 R BCE K
T, JE IR B - - R R AR, e VR RS KB
L RIERES M IERERE . A HEE T TPEG
)51 N6 TPWPU FLK 1 B8« 4% JBE 1% B8 &% TPWPU ¥R
JZ B K VR RS HI R .

1 KEEH
1.1 R 58

RO ZMR-1,4-7 ¥l — ¥ (PBA, Mn=1000):
T, JRME )AL 2= A R A R A R B R

FE ST H - 2 HE 2018 4E 5 RBHE KL 101 (18030901077) ; 22 i 44 wi&L B AR B 24 F 7% BB 45 11 H (KJ2016A792)
MR R N A, L8N FIKEE & 57 MR 5T, E-mail : andayjj@163.com



p-TSA

H
OH »{’\/O~]
- + 2 HO H

OH O

toluene, reflux

NP O S

OH O

Fig.1 Synthesis route of polyethylene glycol tartrate
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Fig.2 Synthesis flow chart of TPWPU emulsions
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Tab.1 Comparison table of raw material dosages

TPWPU ~ PBA/g  IPDIlg ~ DMPA/g  BDO/g  TPEG/g  TEA/g  EDA/g w (TPEG)/%
TPWPUI 20 1.1 1.6 0.6 0 12 0.4 0
TPWPU2 20 1.1 1.6 0.6 0.2 12 0.4 0.6
TPWPU3 20 1.1 1.6 0.6 0.4 12 0.4 12
TPWPU4 20 1.1 1.6 0.6 0.6 12 0.4 1.8
TPWPUS 20 1.1 1.6 0.6 0.8 12 0.4 24
note: W(TPEG )96 = ':‘]E(thgi) , among, m(total)=m(PBA)+m(IPDI)+m(DMPA)+m(BDO)+m(TEA)+m(EDA), the same below
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1.3.2  TPWPU & B2 49 1] & - K5 10 g 3L {5 N 5 7Y 96
LM L, 60 CHET 24 h, #1115 TPWPU 34 i, 4 15
EE440.6 mm.
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Fig.3 FT-IR spectra of (a) tartaric acid and (b) TPEG
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Fig.5 FT-IR spectrum of the TPWPU film

2.4 TPWPU ZLi&IERES #R

Tab.2 4y TPWPU # 5 L £ ik . Hi Tab.2 W] L,
b % TPEG #s il EE 51 48 T, 7L VB0 A 328 W] 28 D 1 3, 31X
7& B8 A 1 19 TPEG 9 i 38 € 35 8 W44, BE & m
(TPEG) 4 /i, WPU FL 8 4 WL E €8, H TG €843 ¥ A% 1l it
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Tab.2 Performance of TPWPU series emulsions

TPWPU W(TPEG)/% Coi?elii o, Appearance Cg‘::gf:‘ygﬁ Average i*r‘;ﬁde sizel - ppy
TPWPU1 0 30 transparent, blue >180 46 0.303
TPWPU2 0.6 30 yellow, blue >180 51 0.312
TPWPU3 1.2 30 yellow, blue >180 65 0.335
TPWPU4 1.8 30 yellow, blue >180 78 0.317
TPWPUS 24 30 yellow 180 107 0.356
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Fig.6 Relationship between mechanical properties and w(TPEG)
of TWPU films
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SR | BRI W 2 2R s ) — TR T R A e e
2 18] PR AH B RE 3T, AHOXE SR 4 B8 7 A s e, s WPU
) 77 % M BE R BE . 24 w(TPEG) <1.2% 5, 228 It FE i
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K FF AN B, RIS /K 14 B8 B K 8 4F . w(TPEG)=
0% I, % B W 7K 22 %5 iy 5 1k 2] 24.9% ; Fifi & m(TPEG)
(R 38 R, U R 7K 22 R MR 98/ 5 24 w(TPEG)=1.8% I,
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WPU 43+ 85 LA TPEG N 8 Bk A% L, T 138 B I 5% 25
¥ A RN E] T K B3 WIS R T R .
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2.7 TPWPU & REKIZM A D

Fig.8 & TPWPU ¥ [l 7K 4% fiilt /1 5 m(TPEG) ¥ 2%
%. HiFig.8 Al %0, 5] N\ TPEG [ TPWPU 4 i /K 2 it
1 ¥ K F & ¥ N TPEG (1) TPWPUL ¥ i, HBE & m
(TPEG) 148 K, TPWPU 3 I 32 firh 1 1 7 48 K, Mw
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85.2°, iX &K N A SN TPEG (¥ TPWPU1 [ K % 1
e S 2RI, B AH X BN, B m(TPEG) (1 F &2 1
K, TPWPU K 43 8 1% ¥ 258 Bk, I JB 850% 1R 4, oK
AN 55 75 U B2 TH 4l e 1B 0%, TPWPU ¥ 5 (1) /K 22
(LSRR BN () S E
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Fig.9 Relationship between waterproof, moisture permeability and
w(TPEG) of TPWPU coated fabrics
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Fig.10 SEM images of (a) blank fabric and (b) TPWPU4 coated fabric
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Preparation of Crosslinked Waterborne Polyurethane Fabric Coating Agents
and Their Waterproof and Moisture Permeability

Xueting Xia"?, Jianjun Yang"’, Qingyun Wu'’, Mingyuan Wu'’, Jian'an Zhang", Jiuyi Liu"
(1. School of Chemistry and Chemical Engineering, Anhui University, Hefei 230601, China, 2. Engineering
Laboratory of High Performance Waterborne Polymer Materials of Anhui Province, Hefei 230601, China)

ABSTRACT: Crosslinked waterborne polyurethane (TPWPU) fabric coating agents were prepared from polyadipic
acid- 1,4- butanediol diol (PBA), isophorone diisocyanate (IPDI), dihydroxymethylpropionic acid (DMPA) and
polyethylene glycol tartrate (TPEG), which was synthesized by direct reaction of tartaric acid with polyethylene
glycol (PEG). The structure of the synthesized TPEG was characterized by 'H-NMR and FT-IR. The properties of
TPWPU emulsions and films were analyzed through particle size, water absorption, water contact angle and tensile
tests. The waterproof and moisture permeability of coated fabrics were explored through hydrostatic pressure
resistance and moisture permeability tests. The results show that when w(TPEG) = 1.8%, the average particle size of
the emulsion is 78 nm, the water absorption rate of TPWPU film is 14.1%, the water contact angle is 85.2°, the
tensile strength is 9.7 MPa, the elongation at break is 845%, and the overall performance is the best. At this time, the
hydrostatic pressure resistance value of TPWPU coated fabric is 8.0 kPa, and the moisture permeability is 3.2 kg/(m’-
24 h).

Keywords: tartaric acid; polyoxyethylene chain segment; waterborne polyurethane; waterproof and moisture

permeable; fabric coating



