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ABSTRACT : Polyurethane(PU) prepolymers were prepared from polyol and diisocyanate. Unionized PU
prepolymers were synthesized from poly(propylene glycol(PPG, MW:1000), 2,2-bis (hydroxymethyl)
propionic acid(DMPA), and isophorone diisocyanate(IPDI) by prepolymer syhthesizing process. After PU
prepolymers were dispersed into water, the physical properties were investigated by changing the molar
ratio of polyol and diisocyanate. The results showed a stable state with the best physical properties when
the prepolymer was composed of PPG/DMPA with hard segment=40%, NC0%=3.43%, [NCO]:[OH]=
1.5:1.0 in molar ratio, and was dispersed into water with 30% solid content. PU prepolymers also were
synthesized with various molar ratio of PPG and DMPA. Upon higher molar ratio of DMPA, particle
size of polyurethane dispersion(fPUD) gradually decreased. PU-prepolymers prepared from the various
blocking agents represented characteristic initial deblocking temperatures that depended on the blocking
agents, and the beginning of deblocking occured within 30 mins on all the blocking agents used.
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H{OCH(CH)CH,],0H Poly(propylene giycol) 1000

CHy

cn,on\| P

CH,0H 2,2-Bis(hydroxymethyl)propionic acid

COOH

CHy
CH;,

Isophorone diisocyanate

2-Butanone oxime
HsC

N——H 3,5-Dimethylpyrazole

[(CH3);CH],NH
o

Diisopropylamine

1-Methyl 2-Pyrrolidone
N—CH,

[CH3(CH,)19C0,),8n[(CH,);CH;]2 Dibutyltin dilaurate

[CH3(CH,)3],NH Di-n-butylamine

Figure 1. Structures of monomers and chemicals used
in this study.

Table 1. Polymerization Recipes for Water-born
Polyurethane Prepolymers

Soft Hard segment Hard
Sample | segment segment

No. PPG | IPDI | DMPA | MEKO | content
(mol) | (mol) | (mol) | (mol) | (Wt%)

I-1 0.125 | 0.747 | 0373 | 0.895 70.0
I-2 0.140 | 0391 | 0.119 | 0.287 477
I-3 0.125 | 0450 | 0.186 | 0.895 380
I-4 0.140 | 0405 | 0.149 | 0482 48.0
I-5 0.120 | 0360 | 0.134 | 0459 46.5
I-6 0.120 | 0405 | 0171 | 0494 43.0
I-7 0.140 | 0450 | 0.171 | 0539 45.0
I-8 0.130 | 0405 | 0149 | 0517 45.6
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Figure 2. IR spectrum of a polyurethane prepolymer.
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Figure 3. IR spectrum of a blocked polyurethane pre-
polymer.

2. gmyE

Table 2= Zg)Z)H9) NCO/OHH]—E— 152 =
% PPG, DMPA, IPDI®] H]Z W3}A]7)HA
@ sL} PUD 7z"E9 TGA thermogram_ e}
d Zolt}. PPGe] gaFol Zrhgel wielbr 350 C
oA 400 CTAlole] 2=milo] EFH Aol
HAE) 714 & 4= Tk Table 22 B 1.3
THEH 5 FHE TGAg] 714 =20 o]
5 1A ZFEL PPGY o] FA 3§29
140 g, & 37% o)& A71ge =) 71 w2
S UERATE tiAA 22 200400 TolA &
7} dojydth Figure 4= 3 ZFH< PUD HRE
9] TGA thermograme }ER AHolu}

o S 2

5]

RLN

i
=



SR BUSdRe 94

Table 2. Pyrolysis Temperature of PUD using TGA

1|2 |13 |14 |56 |17 |18

W82 1203~ | 215~| 220~| 216~ 218~] 205~| 219~ | 208~
W(TT) | 439 | 425 | 435 | 430 | 433 | 433 | 432 | 427

g e
- .
£ \
2 \
K] \
L] \%
37 y
=
3 \
@*
K \
S . .
L a0 H0 (204 BoG

Temperature (°()
Figure 4. Typical TGA thermogram of PUD film.
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Table 3. Recipes on Various Addition Ratio of PPG
and DMPA with MEKO

Soft Hard segment Hard
Sample | segment segment
No. PPG IPDI | DMPA | MEKO | content

(mol) | (mol} | (mol) | (mol) | (Wt%)

1I-1 0.1 0.346 | 0.143 | 0.459 57

-2 0.09 0.346 | 0.153 | 0459 60
1I-3 0.08 0.346 | 0.163 | 0482 63
-4 0.07 0346 | 0.173 | 0.516 67
II-5 0.06 0.346 | 0.183 | 0516 70
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Figure 5. Comparison of PUD particle size as a function
of DMPA content.
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Table 4. Recipes for PUD with Three Different Bloc-
king Agents

Soft Hard segment Hard
Sample [segment segment

No. | PPG | IPDI |DMPA | Blocking | content
@mol) | (mol) | (mol) | agent(mol) | (Wt%)

-1 012 | 0405 | 017 0.462 43
-2 012 | 0405 | 0.17 0.415 43
I0-3 012 | 0414 | 017 0.493 40

4.1 Blocking agentoll 2 PUDS siEl2x
B9 240 A% B4 749 dRdHAa
7ke] 2x9 F7he] ®o|2 AFHER TCA F4
dlM A7t He EssEs & At e
252 £43)9th Table 55 blocking agentol] o}

£ PUDY] 3jg)e%E vehd dolth

Table 5. Initial Deblocking Temperature of PUD with
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Initial deblocking

Blocking Agent temperature(C)

butanone oxime 137
3,5-dimethyl pyrazole 112
diisopropyl amine 115
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Figure 8. FT-IR spectrum of PUD by using butanone
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Figure 10. FT-IR spectrum of PUD by using diisopropyl
amine afetr the 60 minutes of drying time.
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