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The Investigation of the Effect of Electrolyte on Urea- For maldehyde Resin

Ni Rongchao Gu Jiyou Zhao Jianing
( Materials Science and Engineering College , Nottheast Forstry University — Harbin 150040)

Abstract: A kind of active reagent that could reduce the cost of urea-formaldehyde ( UF) manufacture successfully was
investigated by FTIR and DSC analysis. The results indicated that the main efficient component of active reagent was the
methylolated urea , and the electrolyte had no chemical linking with urea derivatives . The active reagent reduced the surface
tension of resin which improves the resin wettability onto wood . During the solidifying reaction, active reagent would reduce the
activated energy of UF resin which implied that more resin molecules had attended the reaction and the bonding efficiency was
improved macroscopically . The plywood and paperboard testing indicated that the synthetic technology introduced electrolyte
properly could improve reaction rate and bonding strength , but reduced the tensile strengthen under the wet condition. The effect
of electrolyte was discussed theoretically . It offered a good method for controlling the UF synthesis and cost during application .
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Tab.1 Chemical structure of two kinds of active reagent
® @
F Dimethyl Combi
Active reagent ree Methylol/ % methylene Methyl ether/ % Methylene/ % omoine
formaldehyde/ % ether/ % formaldehyde/ %
S 0.2 7.82 0.43 0.16 1.7 10.31
S, 0.2 8. 08 1.53 0.22 0.85 10.88
(DNa, HSOy Na, HSO; titration method ; @ R , Based on the data of
formaldehyde obtained from total of each unit, speaking strictly , the formaldehyde dissociated should not be combined .
S, S, S 10.4 % ,S, 11 %
° b 9
. NaHS O, , pH , NH,d
o , o
1 , ;
) ° N s )
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9 b 9
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Tab.2 The surface tension of active reagent
S S 10%  UF 20%  UF UF 5% UF
) ' ? Mixed with 10 % UF  Mixed with 20 % UF UF added 5 % electrolytes
s 42.179 49.343 63.420 62.001 65.154 44.238
; ; UF ,
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° Tab.3 The information of the DSC spectrum of
4 UF resin mixed with active reagent
DSC
D Samml Initial Peak Terminated Heat/(Jog"!
ample .
12.558 mg, P temperature/ ‘C  temperature/ 'C  te mperature/ C eat/(I*g")
1 . 1 100 % UF 69.0 71.8 77.0 46. 66
UF 2 95 % UF 5 %S, 68.9 72.1 77.4 53.51
3 90 %UF .10 %S, 69.9 73.0 78.7 56.92
2.1.5 4 80 % UF 20 %S, 70.9 74.1 79.7 55.42
5 75 %UF 25 %S, 70.9 73.7 78.9 58.61
R 2
s s GPC . ,
, °
9 )
. UF ) )
. IJF s (43 ” ,
. UF ,
, UF , UF
UF , ,
o 9 2
s > s
2.2
UF R .
9 ;
b ; 2
2.2.1 4 UF
Tab.4 The physical and chemical properties of UF resin
UF UF, UF UF,
UF, UF,
4 ° UF, Properties : :
UF, pH 8.5 7.9
Solid content/ % 50.67 52.98
; UF, UF , Viscosity(25 C)/( mPa*s) 20 19
Density(20 C) 1.199 1.220
Pot life/ h 5 5
’ Water solubility/ times 10 10
; UF, UF, , Curing time/s 58.7 66
0,
; UFZ UFI , Free fromaldehyde/ % 0.12 0. 085
Hydromethyl content/ % 6.02 13.56
. UF
b b
, a UF, ,UF,
2.2.2 UF UF , 2 UF
, 3 . , 2 , 2
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2.2.5 Tab.5 The information of the DSC spectrums of two kinds of
( UF resirs with the same end viscosity
) ’ Sampl Initial Peak Terminated H g
ample .
P temperature/ ‘C  temperature/ 'C  te mperature/ 'C eat/(I1g"")
o UF, 75.2 78.7 82.0 82.02
UF, 75.0 78.2 81.6 78.36
b
6
Tab. 6 The bonding strength of plyboard MPa
Tension strength Shear strength after water soaking
1D
1 2 3 4 5 1 2 3 4 5 6
Average Average
UF, 1.28 1.48 1.34 1.43 1.56 1.79 1.48 1.02 0.98 0.91 1.18 1.36 1.37 1.14
UF, 1.23 1.92 1.70 1.06 1.32 0.78 1.34 1.30 0.73 0.74 0.75 0.70 0.62 0.81
> > o
UF s . UF DMA 5
5 UF, , 771.7 C , 5 879.36 MPa ;
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