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Table 1 The solid content in the liquid of the upper layer of the phenolic dispersion at different pH values

Before adjusting

After adjusting

pH value
Solid content( % )
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12.7
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10.0
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8.4

6.72
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7.5

1.37
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Fig. 1 The relationship between the solid content in the

upper layer of the phenolic dispersion and the pH value
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Fig. 2 The TEM photo of the waterbome
PU/phenclic resin di: ion ( x 50 k)
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Fig. 3 The TEM photo of the waterborne
PU/phenolic resin dispersion{ x 30 k)
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Fig. 4 The diameters of the granules in the water dispersion
of pure PU
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Table 2 The stability of the water dispersions of PU/phenolic
251 Average size: 23.6m i
2 Distribution width: 18.7 nm resin(pH 8.7)
g8 20
!é_ & s The water dispersions containing
"é' % different proportions of phenclic
'g 2 1or resin by weight
E sl A
- Pure PU  Containing 20% Containing 25%
ot . L L 2 L 2 L L dispersion phenolic resin  phenolic resin
0 50 100 150 200 250 300 350 -
Particle size (nm) Heat stability Stabie Stable A little sediment
Mechanical stability Stable Stable A lile sediment
Freezing-melting . )
Fig. 5 The diameters of the granules in the water dispersion aability Stable Stable A little sediment
of the PU/phenolic resin containing 20% phenolic resin by ccc Ka 1.75 mol/L 0.75 mol/L 0.62 mol/L
weight FeCl; 0.005 mol/L  0.002 mol/L  0.00] mol/L
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Fig. 6 The diameters of the granules in the water
dispersion of PU/phenolic resin containing 25% phenolic

resin by weight
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Table 3 The pH stahility of the water dispersions of PU/phenolic resin

The water dispersions containing different
proportions of phenolic resin by weight

L. Containing
Pure PU Containing 20% .
di R henoli _ 25 % phenolic
spersion phenolic resin resin
The pH value when
the coagulation 4 5 5.5
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Fig. 7 The relationship between pH and § potential
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Table 4 The properties of the hybrid coating films compared with the film of pure PU

PU/phenelic resin/ 5i0, hybrid

Samples
SiQ; 10% by weight)

membrane  phenolic resin 20% ,

PU/phenclic resin membrane

Pure PU membi
(phenolic resin 20% by weight) membrane

Hardness /GB1730-93B 0.721
Adhesion/GB1720-79 Class 1

Resistance to the collision/GB1732-93 50 em

Endi i 1:1 tol
urance in the s.olvem ( toluene Stable afier 7 days
and acetone by weight)/GB1734-93

Heat stability/GB1735-79 No changes at 200°C after 2 h

0.648 0.529
Class 1 Class 4

45 cm 30 em

No changes but dissolved after 4 h,
becoming soft after 7 days

No changes at 180C,
shrank at 200°C after 2 h
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SRR BT E A BREEHE,PU B2 KX,
FEff TR F R E—COOH MW E, M T B F
EHMAKEGEE b B 7 ZAEESKSTH
ozt pH WEMBEIBEA TR, X5%K3
M RIFH .

3 BURTERE
i 4 W, KPR AR MRS 4 4 BORR

RS MBI R 2 S A R R A AT

FHHLT L2 AL H R — BRI 4 R 1 6H SUE 1
WRAma  EH S0, R, AREVUBRHNE
HRELRE T —ABFHNARY BHREARME
KT BT Si0, W BH A UL R,
W BTRY AR X AT B — P (R 4).

iR A HGNAFAETERMRERE
HERMGKABE EHEHRE.
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MORPHOLOGY OF WATERBORNE POLYURETHANE/PHENOLIC
RESIN DISPERSION AND THE PROPERTIES OF ITS
HYBRID FILM WITH SiO,

HU Zhiguo, YUAN Qiaclong, WANG Dening
( Department of Maserial Science and Engineering , East China University of Science and Technology ., Shanghai  200237)

Abstract A waterbome polyurethane/ A-stage phenolic resin dispersion was prepared. The relationship between pH
value and the solubility of the phenolic resin in water indicated that the dissolution of A-stage phenolic resin resulted
from the ionization of the phenolical hydroxyl groups in basic solution. There were three kinds of granules in the
waterborne polyurethane/A-stage phenolic resin dispersion: core-shell, incomplete core-shell and pure polyurethane,
depending on the condensation degree and the amount of phenolic resin. The average diameter of the panicles in the
dispersion and the distribution width of particle size became greater and wider, respectively, with increasing the
proportion of phenolic resin, while the stability of the dispersion with regard to heat, mechanical effect and freezing-
melting process and the C.C. C value decreased. It was proved that the stability of the dispersion was determined
mainly by the electrical properties of the dispersion, therefore it should belong to real sol, but, to some extent, the
dispersion also had some properties of macromolecular solutions. The properties of the coating film prepared by the
pelyurethane/phenolic resin dispersion were superior to those made of pure PU film, and could modified further by
hybridization with Si0,-sol.

Key words Waterbome polyurethane, Phenolic resin, Waterborne coating, Hybrid material



