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Effect of Mixing Ratio of Cotton-stalk /Poplar on UF Resin Curing Process
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Abstract;  Using a differential scanning calorimeter (DSC), an experiment was conducted to
determine how the curing process for UF resin could be influenced by adding NH,Cl as a curing
agent and various ratios of cotton-stalk to poplar fiber. Results showed that as the addition of
NH, Cl increased, up to a maximum of 1.5% (based on UF resin), the curing rate of UF resin
continued to increase. The ratio of cotton stalk to poplar had less effect on the initial curing process
for UF resin. However, as the curing process went on, the decomposition of the methylene-ether
linkages to methylene-bridges increased. When the ratio of cotton-stalk to poplar was 4 : 0, the
reaction rate was the highest;followed by 3¢ 1,0 % 4,1 : 3,and the lowest was 1 : 1.
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4:0 5. 10 0.913 0. 808 ° ’
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8 -6} Tab. 2 Endothermic / exothermic peaks on DSC curves
-3 of UF resin with respect to NH, Cl additions
50 160 150 200 250 1/ 2/ 3/
mE/TC /% ¢ /C C C /mg
0 66. 2 — 128.72 — 5.7
1 UF 1.0 68.81  97.71  111.72 172. 08 5.9
Fig. 1 Effect of addition of NH,;Cl on 1.5 68.80  92.41 118. 60 176. 61 7.3
UF resin curing process 2.0 62. 98 93. 57 114. 52 179. 34 7.6
gp 3.0 68. 31 93.56 119. 56 178. 66 6.2
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Tab.3  Endothermic/exothermic peaks on DSC curves of UF resin :4:0>3:1
with respect to mixing ratio of cotton stalk to poplar fiber >0:4>1:3>1:1, DSC 3
/ 1/ 2/ 3/
o b b
C /C C C /mg
4:0 69. 92 94. 84 113. 26 129. 36 9.3 UF ° UF ’
3:1 62.23 96. 29 112. 64 126.58 7.2 .
1:1 64.93 94. 32 112. 25 114. 59 7.6
1:3 71.09 94. 46 112. 68 119. 32 6.9
0:4 69. 72 93.55 113.57 121. 68 7.4 ’ ’
UF .
/ UF
24 h NH, Cl , 3
UF o 3 0 D DSC , s
DSC o1 , ,
94 C , UF ; 1.5%
; 112 C , .
2 ) . 2) / UF
;5 DSC , s ,
125 C ; .UF . ; /
s 4:0( ) LUF
° ’ , :3:1\034‘1:3
, , / 1:1 ) o
b
2 3 . [1] HIROSHI M. Activation energy of the curing reaction of urea
4:0 , 3 resin in the presence of wood[ J]. Wood science,1973,6(1) :14-
18.
3:1,0:4,1:3 . /
[2] ) . DSC
_ ot 024 [l ,1993,7(2) : 2-6.
% \/\-‘r:.: 13 [3] CHOW S Z. Thermal analysis of liquid phenol-formaldehyde res-
gJ ~20} e N e
= _40 - {;' " in curing[ J]. Holzforschung,1972,26(6) ;:229-232.
£ ~— i, [4] SZESZTAY M. Laszo Hedvig Z DSC Application for Charac-
% ~60¢ \/\“V terization of Urea/Formaldehyde Condensates[ J]. Holz als Roh-
8 -go} —— und Werkstoff» 1993,51(5) : 297-300.
-100 S0 o0 Tso 200 [5] STEINER ? R.WA'RREN S R. Behavior of ure;j—formzlldehyde
B /C wood adhesives during early stages of cure[ ] ]. Forest products
journal,1987,37(1) ;:20-22.
2 / UF DSC 6] DSC B

Fig.2 DSC curves of UF resin corresponding to mixing

ratios of cotton stalk to poplar

,1989,3(3):8-12.



