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Fig. 1 FT-IR spectra of reaction mixture after 2h (a) and product
K600 (b)
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Fig. 2 TEM photographs of polyurethane emulsion based on K600
Carboryl content: (a)0.8 wt% ;(b)1.0 wt%
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Table 1 The properties of polyurethane emulsions based on K600

Sample no 1 2 3

4 5 6 7 8

Carboxy] content({wt% ) 0.5 0.8 1.0

Milky Milky

Turbid white white

Appearance

Viscosity( mPa-s) 3.0 5.7 9.2
Durability to thawing and
freesing test
Storage stability
room temperature

60T 2h 10h

1 time 1 time 1 time

1 week 3 months

80C

Durability to 10% NaCl
solution

Agreeable pH range

Translucent Transl t Translucent

> 12 months

1.2 1.5 1.7 2.0 2.0

Nearly
transparent

Translucent

20.0 2.7 21.0 3.2

2 times > 5 times > 5 tumes > 5 times

>12monthse > 12months > 12months > 12 months

Stable Stable Stable Stable Stable

Stable Stable Stable Stable

* Based on DMPA

Bid 100 nm; YREIEN 1.0 v%8F (A 2b), A,
BREEE D (<80m)HFHAHH— HHEE
K600 S RAYH I ABREMFKERE,. REM
MNRBEAHHEOBERS KANBEEEH
R {9 PR &
23 FEA¥4AARMABKRENEMR
EAPHBEMEE TERR TILERZ B K
HMEERR/AN, —BORF, 3R 7L B R B B R
AEHSROMINmAAEHEY XRbTFHEK
BB #9385 BORL BRI R K #E M SR, R R K
AEMERBEZHNE TS EITR,
RAKEHNEF AT RABHENTL
Mt RaHER, WE3.
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Fig. 3 The viscosity of emulsion as a function of carboxyl

content
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t .
2.5 BEBRER

EAyiRMEEARN, LN HE
RN R TR R R JLE MK, JURR
B EHEE, BENARKEIBEE LR
Bk ULIE. HiH Koo HE M, ABHREBE
EEMNIEE, AERGRAE L.



370 8 # F % #

2001 4F

[ ]
B (-]
T

ba
=)
T

Viscosity (mPa-S5)
&

—
o
T

&

(=

1 2 3 4 5 6
Cycling number of thawing and freezing test

Fig. 4 The viscosity variation of emulsion { Sample 6) after
thawing and freezing test
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i NN E RS, Y ERT
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BABHREERET o8RO HHER, B
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WA L THmA DMPA HIE NS LI B M
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ERENEEEDL.
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& A EMBEAE O HEZ T B TR B
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FLANE pH<6 BT R AR, Wz 1.
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THE SYNTHESIS OF IONIC/NONIONIC COMPLEX HYDROPHILIC
MONOMER AND THE INVESTIGATION OF POLYURETHANE
EMULSIONS WITH EXCELLENT STABILITY

LU Xiushan, HAQ Guangjie, GUO Tianying, ZHAO Fenzhi, SONG Moudao, ZHANG Banghua

(Instisute of Polymer Chemisiry, State Key Laboratory of Functional Polymer Material for Adsorption and Separation ,
Nankai Unisersity, Tianjin  300071)

Abstract A new type hydrophilic monomer (K600) with both ionic groups and nonionic segments is synthesized
from polyethylene oxide ( M, = 600) and 1,2, 4, 5-benzenetetracarboxylic dianhydride ( BTDA). The synthesis
process is monitored with FI-IR. Several selfemulsifiable polyurethane emulsions are prepared from isophorone
diisocyanate (IPDI}, poly ( butylene adipate)(PBA) and K600 in a prepolymer mixing process using substantial
amount of solvent. The acid groups are neutralized with triethylamine ( TEA ). The emulsion based on
dimethylolpropanic acid (DMPA) is prepared by the same procedure for comparison. The effect of K600 content on
the characteristics of emulsions, such as visual appearance, particle size, viscosity, durability to frost, electrolytes and
variation of pH, are studied. Since K600 has been neutralized with TEA to give an anionic species, which is
hydrophilic in nature, the hydrophilicity of polymer chains increases with increasing the K600 content. As a result,
the particle size becomes finer { < 100 nm) while the emulsion appearance varies from white to translucent and the
viscosity of emulsion increases accordingly. In the meantime, the ionic groups and nonionic segments have a
synergistic effect. The emulsion with over 1.7 wt% carboxyl content can endure high temperature (80°C) for more
than 120 h and the variation of emulsion viscosity is very low after frost . The emulsion with over 1.0 wt% carboxyl
content is stable within a pH range from 1 to 14 and can be mixed with 10% NaCl solution at any ratio without any
sedimentation. On the other hand, the emulsion based on DMPA is very sensitive to the variation of pH values and
electrolytes . In conclusion, K600 can provide the emulsions excellent stability .

Key words Ionic nonionic complex hydrophilic monomer, Polyurethane emulsion, Stability



