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Study on Preparation Process of Urea-Formaldehyde Resin with
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Abstract: Weak alkali-weak acid-weak alkali process was used in this research. Using urea and
formaldehyde as starting material, diethanolamine and melamine as modifier, urea-formaldehyde resin was
synthesized by the process of “added in batches, multi-point section”, which was controlled to decrease the
free formaldehyde. Individual factor experiments were carried out to study the influence of the F/U molar
ratio, pH, temperature, modifier and so on. The result showed that, at optimized conditions when the
mole ratio of formaldehyde upon urea at 1. 2:1, the pH of addition reaction in 7. 5—38. 5, the addition tem-
perature in 90—95 C, the pH of polycondensation in 4. 5—5. 5, the polycondensation temperature in 85—
90°C, the respective amount of diethanolamine and melamine at 0. 5% and 3% (wt.), the optimum condi-
tion was obtained with micro formaldehyde emission and good water-proof property. Finally, this process
could reach pollution-free, green and friendly-environment for fiber board, the resin could reach the na-
tional E, level standard of resin used for fiber board.
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Fig.1 Process chart of urea-formaldehyde resin

1.4 ®BIEFE

TERA I VR B A Hhd R EETH A 1Y 1 Reif
I AR (4 FH RV VR, FEe B8ORS —HHE IR
RHAV/D R T LR MR E 60 C A4 T pH R
S50 , PRI 30min A2 AT, S8 BUPR i #2 5 FR A 2
90~95 C FH R LM ALE 2 LR R b i = R
Jig LA R MR )L LAAE LA g o pH M 55 1R
PE RV 30~60min, 58 I BI 45 RS B s FRHOKHEE
TS 3 HEPRZE I8 pH Ry, 5 il S g it B A
85~90 CZEAUREEL [ W 30~ 60min, 5¢ A4 A 52 Bk
AR N AT TR PR BOR LA 4 LR ER IR
SR AR LR AR R R ] pH R 5508 15
il SN R EEFE 70 C A2 A7 4k S W 29 30min, 58 A4
HUZAAY SO B 4 b 3R Ik T A i 20800 D o 28
LBRFARIPIK A3 BAT [ B F 5 v A ORI AR R 7 i

1.5 #®ilFA*E

IR TS A Jit Jsc 2685 700 68 sz ) == 2 0 45 0 o2 L pH
(B0 U 5 FE R i OB BE L AR R L R
JESEH R A5 bR, W T vk 2 2% B K AR ifE(GB/T
14732—2006 ABF Tl A 7 H DREE | B . — SR
il FV A i ) R A vk A i

2 BRI

FERRBERS AR 5 0 2 s HH /DR 25 10 o ) o
PO S A 2R 9 pHLL S 3 E | B0 7R S o 4
ESOE SEPFAVESETEIE Syt /S DR RTE 3 2V IS
SCRGERT ST AN 58 T 25 N 3200 Tk A I 1 B A9 52
Wi AL T T LA B EA i 4 1 25 4EAR IR
AR i S b5

2.1 HE/REWRHIELENBEERNED
=AU

JREEA B s A v FR R / PR 28 W o 1) o bE
S M) R T PR 700 R0 B2 D 2 FHY R s 1 E A
R2Z—., 5T 29, Imol JRESAE 1mol H
P S I s A B — 5 H MR ARS8 45 SRIE i PR
fE. MHBESIREERER -FEH IR, L 204
DR SR IR R T 1B, SO B AR R — 55 3
RS A ReAZ B LR . o HH SRR TR S g
SR FAR M ORAIEA 2 % 1Y % F R A B, FY
HREMY R LN KT 1. T2 kR
N pH iy 7. 5~8. 5, IR B BE 90~ 95 °C, 45 5
JRE pH SR 4.5 ~5.5, 45 5 S i EE 85~ 90 C,
DEA JIH 2 i W B B 19 0. 5% (wt. ), = 34
e ) Ay S I R T 1Y) 306 (wit) s fE 1,053 1~
L 5: IJu R N 548 1 FRE / R 25 90 Jo 11 £ LU I o (1Y)
SR S5 R ANE 2,

035 e 100
- 030 - [ 162
> 0.25
i 458 ¥
<T 0.20 i
Z01s P4 &
‘E(.E ]E
i 0.10 450
0.05 las

1'.2 1'.3 1'.4 15
YrBHEC L F/U

B2 FREE/PREY BRI E b X BREE A BE B ST

Fig.2 The influence of F/U molar ratio on formaldehyde

0 1
1.0 1.1

Il 2 W] UL, I A /PR 28 40 I 1) o L T 4
o o JORTEE AR I it o2 T 5 i 3 A 348 38 i
LH o RS AR i 268 70 ] 5 R 20 R S B THIE R
R, YW AR (1. 05~1. 2) = 122 [a] , IR
e P A AR T 0. 190, K 8 T 4 4E AR IR
BRI P R W R Ak 1 5 1R DR R
i B RS Bt T 0. 3%, Bl H RS R L )
B, H R 0 A B A R B 3 O R P b R S
5 5N P i g R e A 5 A it g DR
s FECLT AR B FeE P L 2 P BB T 2 Ak AT 7K
PEREY A NI RR B B R ARG . 7 S0 7™ 5 B P A1
[ B (W R, P51 F/U W i LU AE 1. 2: 1
HH..



% 14

xR 5 A AR S B

MR B S 60 B & T LB .51 -

2.2 pHXERE KRR

pH JEFZ IR B g P BE 45 b 1 U I 3R L 7R R M
FIBRPEAAE T AR M AR 2> F B0 . B
22 AESCISIUR 55 TR T 25 AF T IR AR E - A
Bkt T4 MR B 90~95 C L 45 2R
it B 85~ 90°C. DEA I Jy S 7B i /Y
0. 50 Cwt.) , = 5 UM FH et g S 0 YA B A 1) 306
(Wt B ZRPET B 5 T L pH L 4 5 i pH
39 8 JR T AR AR 5 BB R I 25 SR AN 3L 4
iR

0.2 1 1 1 1 J
7.6 8.0 8.4 8.8 9.2
pH
3 NALR Rz pH 3 BREE A AR Y 2 0

Fig.3 The influence of pH value in addition reaction

on formaldehyde
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Fig.4  The influence of pH value in polycondensation

on formaldehyde
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Fig.5 The influence of temperature on formaldehyde
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Fig.6 The influence of DEA dosage on formaldehyde
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Fig.7 The influence of Melamine dosage on formaldehyde
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