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STUDY ON SYNTHESIS OF WATERBORNE POLYURETHANE
EMULSION FROM CASTOR OIL
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(1. Lab of Polymer Research, Dongguan University ¢ Technology, Dongguan 523106, China;
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Abstract: Stable waterborne polyurethane emulsions( CWPU) were synthesized with castor oil, polyether glycol
(N210, M ,= 1000) and toluene diisocyanate (T DI) as primary materials and diethylene triamine, epoxy chlore-
propane, maleic anhydridel M AH) as hydrophilic monomer by acetone process. M echanism of polymerization and e~
fects of epoxy chloropropane and MAH on viscosity, stability, drying time and w ates resistance of polyurethane emut
sions or films were discussed. Results show that stable CWPU can be prepared by using hydrophilic monomers in—
cluding epoxy chloropropane and MAH at 18. 0% content, to form films of good water resistance.
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Fig.1 Reaction procedure of waterborne polyurethane emulsion containing castor oil
— —NH—CO,— —NH—CO,;— alkyl; mmm H,N —CH ,CH,—NH—CH,CH, —NH—CO, —;
s —O0 —CH,—CH(OH) —CH,—Cl along with the change of
mass of epoxy chloropropane in the reaction sysem, i can present as —O —CH, —CH(OH) —CH,—Cl
2.2
(ECP) (MAH)
, ECP  MAH , (ECP+ MAH) ,
CWPU 1
1
Table 1 Effect of different dosage of hydrophilic monomer on stability of
castor oil waterborne polyurethane emulsions( CWPU)
1 -
ECP+ MAH? . /% '/ ( m.P.&’ ) stabilities appearances
samples /% solids viscosit ies
CWPU-19.0 all coagulation gelation during emulsification
CWPU-22.0 23.7 569.0 a few coagulation yellow emulsion
CWPU-38.0 24.2 32.93 no coagulation pale yellow emulsion
CWPU-24.0 24.8 23.76 no coagulation pale yellow liquid
CWPU-56.0 25.2 9.52 no coagulation red-brow n liquid
1) ECP epoxy chloropropane+ M AH maleic anhydride— mass parts of

ECP and MAH in CWPU



1 . 33
1 ) s , 4 000 r/ min
10 min CWPU 12.0% 569 mPs 36. 0%
9.52 mPas , ) ,
, 0 —CH, —CH (OH) —CH y5—Cl, ,
2 B 9 1
s ? ? ( DM—
PA) (7]
2.3
’ 220 80
3 L8l , .2 , 200+ 170
) ) £ 180} co 5
/] = 1% =
” ? ” ‘E 160} 150 @
; 3) E 140} E
440
i CWPU ® 120 M #
100} 130
2 80 1 1 1 I 1 20
10 15 20 25 30 35 40
2 , CWPU FAK SR R/%
, CWPU 12. 0% 140 min
36.0% 205 min 24.0% 2 Cwey
’ ’ 3 Fig.2 Effect of different dosage of
’ hydrophilic monomer on the
? ’ ’ ? ’ drying-time of CWPU’ s films
s P > —0O— surface drying time;
s —A — bulk drying time
2 2 b 24% 2
2.4
, CWPU :
110 C 4 h, R (ECP+ MAH)
) 2
2 , , CWPU
36.0% 12.0% 11. 6%



34 23
2
Table 2 Effect of different dosage of hydrophilic monomer on wates resistance of films
ECP+ MAH | % 110 C /%
samples ! % watershlogged glue film form water absorption rate at room temp. water absoption rate at 110 C
CWPU-2 12.0 no change 11.6 3.4
CWPU-3 18.0 dusky white 48.7 14.0
CWPU-4 24.0 w hitening 116.0 45.0
CWPU-5 36.0 swelling swelling 62.0
2 , PU ,
, , 110 C, 4 h, ,
12.0% CWPU 11. 6% 3. 4% 110 C ,
3
3.1 ,
3.2 : 24%
3.3 ,
3.4 , 18%,
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