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To solve the problem of low curing rate and bonding strength of low molar ratio ureaformaldehyde (UF )
resins, ammonium formate, ammonium acetate, ammonium persulfate. and their composites were used as new
catalysts for UF resin- These new catalysts were compared with traditional ammonium chloride curing agent -
The effects of these new catalysts on the curing characteristics of five low molar ratio UF resins, the bonding
strength, and the plywood formaldehyde emissions were studied - The results indicated that ammonium formate
or ammonium can be mixed with ammonium persulfate as UF resin catalyst- The gel time and pot time of UF
resins can be controlled to meet the need of plywood production- The pH value of cured UF resin with new

catalyst was higher than that catalyzed by ammonium chloride, and the formaldehyde emission of plywood with

new catalyst was lower than that catalyzed by ammonium chloride -
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TABLE 1 Catalyst and its components
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TABLE 2 Gel time and pot life of UF resin using single catalyst

B H e 100% Z Bk 100% SR 100% sk 100%
R gt Wi B L min S B min S0 @i &R0
FIU=1.2  2.25(F %) 19 1.00(FFIR) 35 0.68 3.5 1.17 20
FIU=1.1  2.32(34%) 2 5.00(BIR) 37 0.77 4 1.45 23
FIU=1.0  2.40(F#t) 30 5.00(FM) 39 0.78 6 1.52 30
FIU=0.9  3.23(FF4R) — (B - 1.02 9 2.00 48
FIU=0.8  4.20(FF4R) — CEAR) — 1.05 13 2.07 =48
®3 FRESINKREESEREERIENELNES5ERA
TABLE 3 Gel time and pot life of UF resin using ammonium formate and ammonium persulfate composite
r— RSk 80%0 T g sk 202 HIRR%: 6020 Tadhiiigsk 40%  HIiR%k 400 Hadmiiesk 609 WISk 20%6 T 1 BiRR 5k 80%0
BB ) min 3% A EARE )i S EACE Emin S B min S
Flu=1.2 1.78 18 1.50 16 1.18 11 1.03 9
FlU=1.1 193¢ 4%) 22 1.6 18.5 1.27 12 0.93 10
FIU=1.0  2.42(F4K) 24 1.63(FF4R) 22 L37(FIR) 19 1.05 12
FIU=0.9  2.30(F4R) 60 1.98(7F k) 44 L38(FFAR) 36 1.05 25
FIU=0.8  2.50(F4k) 61 2.33(BIR) 45 150(80R) 42 1.23 37
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TABLE 4 Gel time and pot life of UF resin using ammonium acetate and ammonium persulfate composite
BRI R 80 T3 MRk 2000 2 RR 6070 Tk hREASE 40%0 2 BR/k 4090 13 B Bk Bk 600 2Bk 2006 T3 i BR Bk 8026
B ) min S/ B A min SN A min S/ B i & I #/h
Flu=1.2 2.50 32 1.73 20 1.27 12 1.05 8
Flu=1.1 2.17 28 2.08 20 1.50 16 0.88 10
FIU=1.0  2.67(F4k) 36 L.8OCFF ) 26 1.25 20 0.88 15
FIU=0.9  2.55(F4k) 43 LO97(EIR) 10 1.52 19 1.07 15
FIU=0.8  4.00(E4R) 43 2.50(BIR) 42 2.00(FFIR) 61 1.23 14
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FIGURE 1 Bonding strength of plywood with UF resin
using ammonium formate and ammonium persulfate composite
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FIGURE 2 Bonding strength of plywood with UF resin
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using ammonium acetate and ammonium persulfate composite
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FIGURE 3 Formaldehyde emission of plywood with UF
resin in two group curing systems
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