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Received_March 05, 2018 Abstract Hydrophilic reactive hot-melt polyurethane adhesive(HRHA) using a hy-
Revised_March 28, 2018 drophilic polyol having different molecular weight and NCO index was synthesized. This
Accepted_May 24, 2018 HRHA was synthesized using Polyethylene glycol(PEG) as a hydrophilic polyol, Polypropy-
lene glycol(PPG) and Polycaprolactone diol(PCL) as hydrophobic polyols, and Methylene
diphenyl diisocyanate(MDI) as an isocyanate. The changes in IR spectrum, viscosity and
thermal properties of HRHA with different PEG molecular weights and NCO index were
investigated, and the tensile strength and elongation of the HRHA casting film and the
peel strength, moisture permeability and water pressure of the HRHA coated fabric were
confirmed. In this experiment, as the molecular weight of PEG and NCO index increased,
the adhesive strength, tensile strength, elongation and moisture permeability was in-

creased but viscosity and Tg was decreased.
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Table 1. Polymerization condition of reactive hotmelt polyurethane adhesive with different molecular weight of PEG

HRHA1 HRHA2 HRHA3 HRHA4
PEGG600 10.00 - - -
PEG1000 - 16.67 - -
PEG2000 - - 33.33 -
PEG3000 - - - 50.00
PCL3000 20.00 20.00 20.00 20.00
PPG1000 10.00 10.00 10.00 10.00
MDI 1417 15.00 17.08 19.17
NCO index 1.7 1.8 2.0 2.3
selshe] -2 2 s9ick where,

AT P AP FeSAg 212 B4 okl
DLCERS LT E

2.3.1 H= Gt

T FEAY EedE SR EY HAEE
Brookfield F&EA ol &Jsto] Z438% T}, Brookfield
AeAl= S35t = Aol spindles
22 JAAZ o BAs = torque%;f
|2 A shear ratet= Brookfield H %
I, spindle®d] F5ol wet 24 5= golth. shear
stress= FA419 WHAE, & Brookfield XA 2
torquegtell webA gkt B Ag o A= Brook—
field H=A DVII types AH&-3F4itt.

2.3.2 NCO%=H

NCO%e= A& °oF 1g& F74E™ 200m Eet2==19
3] 3t o—dichlorobenzene 10m(E 7}ato] 2
014 o] 7] o n—di-butyl amine?] o—dichloroben—
zene (1) 10mE 2B 0= A5}etHA Fefiao
stal 7haks] EE5W whgof s Wt 10
FZ 80 E 7HeiA] S50l

()
o 7
=)
HJXE
0

A
Zt
L

U % 2 oAz A

A A}
@ﬂﬂfﬂqﬁﬂﬁ%ﬁziﬁﬁﬂ%%gﬁi
o)

stof of

NCO(%) = [4.202 x (B-A) x £/ S] x 100 -+ (1)

é]‘;%ﬁéﬁ"7}—g—§L§];{/ ZJ/ 30‘71_‘_] X']/ 2%

A © Amount of 1 N hydrochloric acid used for
sample titration

B : Amount of 1 N hydrochloric acid used in
the blank test(m)

f . Titer of 1 N hydrochloric acid

S : Amount of sample(g)

2.3.3 DSC £42 St BN 4 "ot
SHg 29 91 &

TA Instruments Q20
EN] /\augoar)r o}
(Tg)et &
70T oA 2000 S&otHA B4 Ee IOPO*E}

ol
>
ofo

Ofr
ol

= o|FA flell Fof ap-

plicator® AME-3}9] 60um L3t FA1 2 BES Azt

10mm, Tﬂﬂ 60m2]

wska A AE 7]

(OTU-2, Oriental TMCO, Korea)%: o]-g-sto] A

23C)3 5= 50%°14 AlEZ 100m/mind] £E=2
52 3 gk 9] Aot Al g AT

2.3.5 RHAS| Z&

29 3" 54 F7HE S8 A& ovenoll Al
100C2 €83t H Schaetti 9595 coating 7] ol
#152 Dot rollg ARg-sto] Wk A2l e PET 9T
AHQIAF 50D 24 3/3 twill, =% 82g/m’)¥} TPU



Polyethylene Glycol2| 2Xt&F X NCO index?| ¥5}0] 2 Hydrophilic Reactive Hotmelt 93
Polyurethane2l 24 Hst

membrane(20um, 24g/m)ol 3m/min%E= 10~15g, 2.3.8 Lj32t Tyt
10me] 5% % FAZ 29T F PEG7F 2854 ¢ 4ot ZE AehS SO 811 Aato] whe} Y4
o 2] W PEGE] A wigto| o2 vt B A=A 7](Tex—test Instruments, FX3000 Hydro—
=, Weeehel Heks Sl Tester, TEXTEST, Swiss)®] 32| 2| o]l 14t
T 60mmbar?] £E & &¢slHA T E Aot
2.3.6 gi2[Z= ot TPUZ & o] A E = B2 B Hgado] get
] 7k == KS K 0533:2008 Ao what 47] A T A AL slolato] 2ok W7} skl

) K Aol
25 78 AL Esto] Fu)H TYMEZ(HRHA F

7 10um)2] TPU membrane EHo] ofjo] A 5100 F 3. dut & nE

24 (Dongsung Chemical Co., Ltd, Korea)& &=

ESHL AR/ T HES ZH]T*H 17 A8 ]% 3.1IREg

o|-§3to] 180" FA H&A o] HAA o] F=E PEG7} 4% NCOY prepolymer?| free

S48kt NCO%E 2.32.2, A4 Eela/aed &89 =
H|E 1:12 143l PEGY B4 9 NCO index&

2.3.7 F5E HIt Z45to] Sk ?_)\H 13- St E 2| (HRHA)

I H gAElY 9 B5% (Water Vapor Perme— 9] FT-1IR E4 4= Figure 19 YERY At

ability)= ASTM E96-952] BW(inverted water®, Figure 104 Ko ]% AAY 3340~3350cm o) A]

32T, 50%RH) Ao whel o4 Ho g el A7t S 717F 7k = N-H 29| A53s S 9 2%}

79 H A= &9 W gm~h ) S 87128 H  2265cm oA 1&10}&] |Ee] &3t -NCO &< 9

&4 " 59 &= SHsk A7t FEFH R FlEH, 2860~2940cm ™ AFo] 2

------- HRHAT ---- HRHA2 —— HRHA3 —-— HRHA4
s B TRy e e

Transmittance(%)

3900 3400 2900 2400 1900 1400 900 400

Wavenumber(cm -")

Figure 1. IR spectrum of HRHA resins with different molecular weight of PEG.
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Table 2. IR peak position of general PEG polyol
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Functional group

Peak position(cm™) of PEG

Symmetric CHz stretching

C-H bending and scissoring C-H

C-0 and C-C stretching in the crystalline phase
Asymmetric C—0—C stretching

Symmetric C—0—C stretching

C-0(i.e., alcoholic) stretching

CO-C axial deformation

C-H bending

C—CH aliphatic deformation vibration

C—C vibration

2881
1467, 1413, 1341
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1241
1146
1095
1060
960
841
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Figure 2. Viscosity of HRHA resins with different mo—
lecular weight of PEG and NCO index.

Table 3. NCO% and viscosity at the same NCO index
and hydrophilic polyol/hydrophobic polyol weight ratio

HRHA1 HRHA2 HRHA3 HRHA4

NCO% 2.5 2.3 1.8 1.5
Viscosity(cP at 100 C) 8,100 8,900 9,500 10,400
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Figure 3. DSC thermogram of HRHA resins with dif-
ferent molecular weight of PEG and NCO index.
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Figure 4. Tensile strength and elongation of HRHA
resins with different molecular weight of PEG and
NCO index.
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with different molecular weight of PEG and NCO index.
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(a)

(d)

Figure 6. Picture of peeling surface of coated fabric: (a) HRHA1, (b) HRHA2, (c) HRHA3, (d) HRHA4.
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Figure 7. Water vapour permeability and hydrostatic
head according to molecular weight of PEG.
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