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Abstract: Isophorone diisocyanate (IPDI), polytetramethylene glycol 1000 (PTMG1000), and N—methyl
diethanol amine (MDEA) were applied to prepare cationic polyurethane water dispersions (PUD). Various
neutralizers and chain extenders were introduced in order to investigate property changes, such as particle
size, viscosity, 7g, tensile strength, and water swellability, depending on chemical structure of those
chemicals. While the PUDs neutralized by acetic acid showed a typical elastomeric behavior, the others
used with hydrochloride presented crystalline behavior. Among chain extenders isophorone diamine
(IPDA) provided the best mechanical property. The particle size of the PUD neutralized with HCI was
smaller than that with acetic acid. It is believed that this is attributed to the size difference of counter
ions. The PUD chain—extended with hydrazine had the smallest particle size.
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Table 1. Materials Used for Preparation of PUDs

Reagent Molecular Molecular weight
name structure (g/mol)
NCO
IPDI H307©v CH—NCO 222.29
HC  CH,
PTMGI OOO HO%CHQCHQCHQCHzokOH ]_OOO
HO~_ ;. CHp gy CHp nyy ~OH
MDEA W 119.16
AA CH,COOH 60.05
HCI HCl 36.46
1,4—BD HO—CH,CH,CH,CH;~OH 90.12
EDA H,N—CH;—CH;—NH, 60.1
1,6—HAD H,N-CH,CH,CH,CH,CH,CH;NH, 116.21
Hydrazine H,N—NH, 50.06
NH,
IPDA cﬂf 170.3
HC  CH
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Figure 1. Reaction scheme of aqueous dispersion of cationic
polyurethane.
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Table 2. PUDs Designations According to Neutralizer and Chain
Extender

Sample designations Neutralizer Chain extender
PUA-1 AA 1,4—BD
PUA-2 AA EDA
PUA-3 AA IPDA
PUA—4 AA 1,6—HDA
PUA-5 AA hydrazine
PUH-1 HCI1 1,4—BD
PUH-2 HCI1 EDA
PUH-3 HCI1 IPDA
PUH-4 HCI 1,6—HDA
PUH-5 HCl hydrazine
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Figure 2. FTIR spectra of polyurethanes during reaction.
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Figure 3. Average particle size of PUDs with different neutr—
alizers.
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Figure 4. Schematic drawing of effect on the size of counter ions
for the dispersion of polyurethane with AA and HCL
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Figure 5. Viscosity of PUDs with different neutralizers.
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Figure 6. DSC thermograms of PUDs with different neutralizers
and chain extenders: (a) AA series; (b) HCl series.
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Table 3. Tensile Strength and Elongation of PUDs

Sample Tensile strength(N/m?)  Elongation (%)
PUA-1 40.8 493.3
PUA-2 15.1 743.3
PUA-3 33.2 806.7
PUA—4 24.8 819.3
PUH-1 32.4 406.7
PUH-2 27.9 443.3
PUH-3 45.0 523.3
PUH—-4 44.0 520.0
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Figure 7. Stress—strain curves of PUDs with different neutr—
alizers and chain extenders.

Table 4. Water Swellability and pH of PUDs

Sample pH Swellability to HoO (%)
PUA-1 4.47 5.7
PUA-2 4.9 9.3
PUA-3 5.0 5.5
PUA—-4 5.03 5.3
PUA-5 4.51 1.2
PUH-1 4.02

PUH-2 4.55

PUH-3 4.6 soluble
PUH—4 4.26

PUH-5 4.06
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