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Abstract: In this study, solvent-free waterborne polyurethanes (SWPU) were synthesized with teramethylxylene
diisocyanate (TMXDI), poly(tetramethylene glycol) (PTMG) and polycarprolactone (PCL) and different mole
ratio of dimethylol proponicacid (DMPA). The effect of ionic contents in the solvent-free waterborn polyur-
ethane on thermal, mechanical properties and adhesion strength were studied. Glass transition temperature (Tg)
were in range of -70~-50°C and increased as PCL contents increased in polyol. With more incorporation of
PCL and DMPA contents in SWPU, tensile strength, adhesion strength and heat resistance of SWPU increased,
while the elongation decreased.

Keywords: waterborne polyurethane, adhesive, solvent-free, TMXDI, heat resistance

1.5 B o] tH3.4].

Z719) ZEede T4 g T EFY B

18499 Edo] Wurz 5ol o3l felwo] w8 FEES RIS St Al 4 &
T, 19379 5] 1. G. Farben AF2} O. Bayer 1S 7] SAIE SEAA Aslste WHOR o]FofRHTt
5o Ao o8 HzE ETgSdeo] FAgzm (S Y TP {71 EAE ARES W WY 2
AgsE7] At Eedee ey, o @ R A Al soR <lste A3 #7184
ok 4 B ARA So] 943 nEARAN & /‘}%0] A wEt #7118l A e FEA
2, Ia}*a, T2 AR, Ae 59 o A &8 o] =jell tigk A7t &3] o]FofRa e A
HE $4E 5 Adoks ZFHow o wgFmwyt of  °lHH6l L Hijte R miFH Aol 8/ &
Uzt Agdoezs we fiao] IEH1 g A4  HeHEdd fHg FAE AT PHeR
= %X} %01] %_W 33\:4191 7‘3#7]7} E?JEJL 7<}7l%

TCorresponding author: e-mail: jhchun@kiflt.re.kr



Teramethylxylene diisocyanate (TMXDI)E A&

&sle A FIAMeRE Yw & Ak 2y A
frabe ARAEe] adatel Al vt w2
drolle &dol won #3A9 FA] 74 3 =
AAske] A Qo] dubHew A Eeedd
o Azel= A7) 3ol ARHY o]247I1Zs A
°] 2 DMPAZ} W80 2 AR5 Sl

SR ESABWPYY FA AHEEE T4
REe Eele, olaAlohiolE, o] e47], A
508 s & Y, o F oliAchlolEE

5 ol&AloHHIo|ESE A o]iAoMC]ER U
ot t3EZ Q] WES o] AAjold|o]Eol= TDI (toluene
diisicyanate), MDI (diphenyl methan diisicyanate) 5 ©]
Ao, ¥z 7pAo] A7tolil ¥ Tegs Hod
Ao] =8 g HAA Fo Fokddl Weol AHEH 3
o} ¥k WS o] AAJolo] Eol= HDI (hexamethyl-
ene diisicyanate), IPDI (isophorone diisocyanate), TMXDI
sol tEF o, o5 WIFH olaAoHo|ERT
7hAoe] aLztelARE FAFA, W Fol kAl
e TgE #4T F Slo] Z"A, AFALA S
F2 A3 JrH79).

A AT TFS AHHEY Kim [9,10] 52 EF
925 AHESS W E92 el =4 et soft
segment®] Tg”7} Fox2loll <3l AlLt=E = Tgob Y|
O W33, Yang and Hwang [11] 52 £ H]
Eggdd Z2E2PTMG) Y 8 7MZ28EPCL) &
o 222 £§53 o2 chi|olER IPDI, o] &4
712 DMPA 5& AHE3tel AAAGAZ AHgsta
B4, 954, AAH B4 5L Avsgou

Lo0]247]¢] DMPA, DMBA $& 110°C

e &85 %ol DMF, NMP 5

o] 7133t AA |tk

gA B dAFoMe &AE AMEEHA ge &
A} =

fo
rlo r
DA

AY T g gs FA43H7] 95k TMXDIE
o|AAJoP[O]ER AESlAL o] 24 71E =YPAIZI7] ¢
3t DMPAE AREsteon, 7|A18 E4 2 WEA
< SUAIF7] 98t Zd2H =28 PCLY Z¢
ElZ¥ PTMGE & A183l =AWE WA
FEAY FE ZYUes dAety, gAY &
Ay FEF ZESwEee 944 7144 42 2 A
2 WaAS nFstgoh

2. 4

2.1. AI2F S M=
FEAR FEA FYdTS 4] Sste] &
Ay

g e F2)Z(PTMG, Mw=2000)3 Z2]7}

Journal of Adhesion and Interface Vol.8, No.4, 2007

FEAR FEAr TR

il
o

o)
g U

o
©

ZZE(PCL, Mw=2000)2 Aldrich AFe] EFAeFS A
A glo] AFE-3Hal, A o] AJoM|o]EZ & tera-
methylxylene diisocyanate (TMXDI, Cytec)E “JA| §1°]
ARSI T T3 S =45 7] 918te] dimethy-
lol propionic acid (DMPA)= 60°C & EojA] 484]
2k EF AF A AREEI S, di-n-butyltin di-
luate (DBTDL): AldrichAe] 15 Al9FS ARE-3FA AL,
triethylamine (TEA)> Fluka Aol 15 AleFS AAl ¢l
o] AF&&lTE HEE EVA E2 EVA resin (VA con-
tent 15%, DuPont), 7} A|(Dicumyl Peroxide), MgCOs3,
Stearic acid, Zinc stearate, TiO,, ZEA|(JTR-M)S &3
ato] A %3 A% 55~602] Remolded EVA foam< A}
23ttt Zako| v (primer)E2E FANSCOlA  Fuj =]
= D PLY P-625 Al&3lgoH, HHAAZE A
NSCY 43 ZFEe HEAAAQUACE WOHE
AHEEFATE EVA foam@t 28 9 A 2= 1% 7}
FES AHESIG o HATFNR: T o)A} SMR
#20), 7}FERA(TS, FF33h, sulfur (S, 13318
TS WiREE F 155°Col A 2% 3023 7HEAI AS
AREStR T aLE-g ZEfolm R FANSColA v
He 1578 F4 Zeto]H(PR-505)E AHS-SFA T

22. FENY 24 E2|RER| &M
B A es EAE AHESHA &3
2 ZE s AT FAdnt
AE2ZE we} Table 19 ¥H%

(¢

fu rlo @
w=d
rlE oft
o — ¥

=

+ Figu

lo oo

}\0 gl
=4
w3 % we] 2ol §old 287

=1

=

]

Zo]a HE
&3] 47 ZTkaze dAHFe] L, olaAof
o]

Al

A

_/l:

w

of
xct
il

ol&A7] & WgA7IA FIAZ T B
7 NCO- @75 7FA= prepolymer 4 E
st & EAPgHAA AME AFAA THE 40%2
2b Z2E9deS AR TH12,13]. Table 1914
PU-7, 8, 9= PTMGS$} PCLY &H|E 6 : 42 11
AAZ F 0]&47]2) DMPAS TS 04, 0.5, 0.6
mol2 WHIAA 71 FE&AY FEF Zedes
g3t

oy L

N

B

2.3. 22HE SE4 E2|REER| SHEM

FE&AE 24 2 ee FEARE st
$35le] Fourier transform infrared spectrometer (FT-IR
series 430 Jasco)E AHE3}e] o9 4,000~400 cm’
NA FARBIS 32, A EE 4 om'E &t AHE
< TAsgeH, 49 it Evddee 834
AS dolr 7] 93t DSC (TA instrument, DSC Q-
100)2 AHE3Y 2299 -50~100°CAN T2 H%
10°C/minS.2 st Al59] SXAZAS dolr iyt &

A JIFEE, AE 59 7IAF =42 T A



10 9nd - 4

NCO
I CHsOH

2
@ s HOwwne OFf -+ CHCCOOH
=~ neo CHyOH
Polyol
TMXDI DMPA
l 1H-140C, 34 hr
COOH
NHCOOCHCCH00CHN
O ﬁ
gy e
[r\-)\ T NHCOO e DOCHN

=

I
MCO
NCO-Terminated Prepolymer

Had l

coa HNCHCH:),

MIL'{)(N.'II:('C'IlgtJOC'Ii.}
fjj QL
(N.‘N"“\q h NHCOD wwer OCHN

e

NICH:CHs)  (TEA)

Neutralizing Amine

NCO
HaMN—R—NH;
Haly l

(EDA) ,
llt‘.ll HN{CHCHi
NHOOOCHCCH00CHN

Q, ®

S 7 NHCOHN— R— NHOCHN™ S 7

MHCCR 4 OOCHMN

Figure 1. Synthetic process of solvent-free waterborne poly-
urethane.
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Table 1. Synthesis conditions of solvent-free waterborne

polyurethane
No. PTMG PCL TMXDI EDA DMPA
(mol) (mol) (mol) (mol) (mol)
WPU-1 0.35 0
WPU-2 0.28 0.14
WPU-3 0.21 0.14
WPU-4 0.14 0.21 03
WPU-5 0.07 0.28 0.65 0.15
WPU-6 0 0.35
WPU-7 0.18 0.12 0.4
WPU-8 0.15 0.10 0.5
WPU-9 0.12 0.08 0.6
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Figure 2. FT-IR spectra of solvent-free waterborne polyure-
thane.
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Figure 3. DSC thermograms of solvent-free waterborn poly-
urethanes.
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Figure 4. Mechanical properties of solvent-free type water-

borne polyurethane.
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