Vol. 24 No. 1

24 1
2004 3 Chemistry and Industy of Forest Products Mar. 2004
R, A2 4, B R
o
i e (L AT TR ¥R, @ g% 311300
2. FEMNI ), #NL % & 314100)
FUSY
( ) .
NHCI ( ) , ,
10% HCl ,
: , , (UF) 1.1
>6.0% |, GB/T 9846- 1988 0.7 MPa s
. 400 HzH NMR ) ,
, —OCH3 (SEM) s )
TQ322; TQ433.431 ‘A - 0253— 2417(2004) 01— 0056 05

STUDY ON INFLUENCE OF METHANOL CONTENT ON
PROPERTIES OF LOW-FORMALDEHYDE UF RESIN
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(1 Zhgiang Forestry Collage, Linan 311300, China; 2. Jiashan Chemicd Fadory, Jiashan 314100, China )

Abstract: Influence of methanol content in formaldehyde used as raw material for preparing low-formaldehyde( low molecular
ratio) UF resin was studied. Results showed that high content of methanol in formaldehyde led to prolonged sorage time of
formaldehyde, increased storage stability of resin, higher free formaldehyde content in the resin and higher fomaldehyde e-
mission from plywood. Pot e and gelation time of the resin would be shortened by using NH4CI as curing agents but pot life
and curing time were still to long to adopt NH4Cl directly as suitable curing agent on the other hand, pot life and gelation time
would be prolonged by using oxalic acid or 10% HCI as curing agents. Further tests on bond strength showed that higher
content of methanol led to lower wet strength of plywood and lower wood failure ratio. When synthetic resin made with 11. 1
mol ratio( F) and fommaldehyde with methanol content higher than 6. 0% , wet bond strength of poplae-core plywood could
not reach 0.7 MPa level specified by GB/ T 9846— 1998, and wet bond strength of lauar core plywood also decreased grear
Iy, while dry bond strength was influenced insignificantly. Four hundred HzFI NMR spectra showed that high content of
methanol would lead to higher cortent of hydrated formaldehyde in the resin and increased content of —OCH3 group. SEM
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results showed that cured resin graph was in tree shape for resin with lower methanol content in formal dehyde, while in loose

shape for resin with higher methanol content in formaldehyde.
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Table 1 Effects of methanol content on storage period of formalin
2
37% /% /% precipit ation time/ d
No.  formaldehyde content methanol cont ent 20 C 25°C
1 1 36.0 0 1 3
2.2 2 37.0 1.1 20 £
3 37.0 2.3 47 .
4 37.1 3.0 80 102
5 37.2 4.5 160 180
6 37.2 6.3 181 200
, 2 7 37.4 8.0 250 > 200
8 37.5 10.3 > 250 > 200
2 UF
Table 2 Effects of methanol content on storage stability of low-formaldehyde emission UF resin
1'% /% 25 C variance of resin viscosity at 25 C/ ( mPas)
in N formaldehyde | % lid @
resin No. content methamol content 0 Mt g 2g 44 6d g8d 10d 124 20d 30d
U1 36.0 0 52.2 120 150 420 gel
U2 37.0 1.1 53.0 125 126 29 550 gel
U3 37.0 23 53.1 125 120 140 280 410 670 gel
U4 37.1 3.0 53.1 130 135 140 278 400 550 gel
U5 37.2 4.5 53.1 120 122 13 250 350 500 gel
U6 37.2 6.3 53.2 128 130 140 250 340 450 600 gel
U7 37.4 80 53.1 130 135 140 230 330 360 580 650 gel
U8 37.5 10.3 53.3 128 135 14 231 340 360 572 640 gel
2 2 2 2 2 2
, —CH:20H —CH20CH3 ,
2
2.3
3
, Table 3 Effects of methanol content on free-formaldehyde content
of UF resin and formal dehyde emission of plywood
2
(4) /(md.” ")
! % ! % formaldehyde emission of plywood
(5) 5 OH i N metharol content  free-formaldehy de
resin INO. . . . .
—CH,0H —0CH; in raw material content in resin  poplar core plywood  lauan core plywood
UET 0 0.05 1.5 0.3
U2 1.1 0. 05 1.5 0.4
, ; UE3 2.3 0.10 1.7 0.4
_ U4 3.0 0.14 2.0 0.8
U5 4.5 0.17 2.0 1.2
NH» ) UE 6 6.3 0.21 2.3 1.2
U7 8.0 0.26 2.6 1.5
? ? U8 10.3 0.27 2.7 1.6
2
, 3
2.4 ( )

NH4CI (COOH)»10% HCI ) 4
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4 UF

Table 4 Effects of methanol content on pot life and gelation time of low formaldehyde UF resin

25 C 25 C pd life/h gelation time/s
0 «
% 4/ (”?P&) NH,Cl/ % (COOH){ % 10% HCl/ % NH,Cl/ % (COOH)% % 10% HCl/ %
i mehanol viscosily
resin No. B
content a25C 0.5 1 2 0.5 1 2 0.5 1 2 0.5 1 2 0.5 1 2 0.5 1 2
U1 0 130 4 40 40 80 60 55 100 8.0 40 300 280 270 115 8 60 100 8 50
U2 1.1 131 4 40 40 80 65 6.0 100 8.0 40 300 290 280 120 8 63 100 81 52
U3 2.3 130 4 38 38 80 65 6.0 100 8.0 40 200 260 258 120 9% 64 105 8 52
U4 3.0 132 4 38 37 80 65 60 100 8.0 40 290 261 253 125 90 64 109 8 53
U5 4.5 128 42 35 36 85 65 60 100 8.2 40 280 200 250 130 93 68 115 89 60
U6 6.3 130 42 34 32 85 70 65 110 82 42 270 230 220 130 9 75 118 8 62
U7 8.0 132 41 34 32 9.0 7.5 6.5 11.0 8.5 45 268 225 220 132 9% 78 125 91 65
UK 8 10.3 130 4 31 30 100 80 7.0 11.0 9.0 50 250 220 220 136 98 82 128 95 70
2.5
2 2
2 2 2
2 2 2
, 5
5
Table 5 Effects of methanol content on glue bond strength for low-formaldehyde UF resin
- - okoune poplar okoune - - okoune-lanar okoune
% /MPa /MPa 1% /MPa /MPa 1%
resin No.  methanol content dry strength wet drength wood failure ratio dry strength wet strength wood failure ratio
UF1 0 210 1.20 21 1.90 1.40 35
UF2 1.1 2.20 I1.12 18 210 1.40 30
UF3 2.3 .75 1. 10 7 1.93 1. 18 15
UF5 4.5 2.03 0.87 5 1. 84 1.13 9
UF6 6.3 214 0.8 0 2.40 0.8 8
UF8 10.3 1. 96 0. 65 0 175 0.72 5
1
2.6 HNMR SEM
UE-2( 1.1%) UE § UF-2 UF-8
1
10.3%) 400 HzH NMR ,
100 mg , 0.5 mL
2 2
1 U2 U8 ) — L N .
? (6.10] 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
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: U= 2 1 UE2 UES 'H NMR

UF- 2 §3.5 - Fig.1 'H NMR spectra of UE-2 and UE-8
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