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Figure 1 Isothermal curing DSC curves of PF-40 resol resin
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Table 1 Isothermal curing enthalpy at different temperature

I /K G H/Jeg D
1 408 —41. 838
2 413 —40. 319
3 418 —39. 142
4 423 —38.954
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Figure 2 Relationship between curing degree and time
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Figure 3 Relationship between curing rate and time
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Table 2 Reaction dynamic parameter of curing reaction

W /K MG n In(k(t)) MR FRATHF/(min 1) MG LBE Ea/(kJemol D)
408 0. 878 3. 267 0.999
413 0. 847 3.693 0.999
2.83X 10V 125. 27
418 0.813 4,227 0.999
423 0.813 4.595 0.999
SE 0. 838
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Table 3 Fitting equation parameters of isothermal curing reation

/K m n R
408 —0. 280 28.113 0.998
413 —0. 449 45.124 0.996
418 —0. 688 69.172 0. 995
423 —1.0321 103. 662 0.994
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Figure 6 Effect of lignin on reactive activity of foaming resol reisn

(1:PF-40,2:PF-00)

FEAE L 2 E R S ASTRIELEE B9 PT-40 &4 Sz ks 28 BEAS AR (] o LG 25 18] £ il BE B T e » [T 1 T 3 75 21 5
A HC T Ak B B T A RE A 125. 27 X10° k] »mol ™', PF-00 [ 4k Jz 17 1% AL B8 4 110. 35k] +mol ™', PF-00

10. 14028/j. cnki. 1003-3726. 2015. 12. 012



5123 = N ¥ iH Eild . 103

FE 125°C B 25 B T G B0, 6 B AL 2 B2 2 18 . PE-40 #E 130°C B 86 B2 20 Il 36 m o 58 Mg A 1F (i) B 00 44 2
P ol A0F 5 249 2 WY S50 P RS O o P A Tl AR A o G T Al RE RS R T TR I T R UK LT B 3K 3 T K P T
TS i o B0 P A I 0% A A0S T e A I o (ELAS S i TP AR R R S A 7=

% -

C1] skscil. 4. AN TBH. A= fe2g 5 Tl 14 7, 2009,29:129~132.

[2] LeeSH, Teramoto Y, Shiraishi N. J Appl Polym Sci,2002,84:468~472.

[3] Huang Y B, Zheng Z F, Pan H. Adv Mater Res, 2011, 236/238; 241~246.

4] k&M FEEE, EHOC LBRRIFF,2010, 38(28):15710~15713.

[ 5] Dos-Santos C G, Costa M A, Morais W A D, Pasa V M D. ] Appl Polym Sci, 2010,115:923~927.
[ 6] SoBAK,FLAE. TE4 . % THRERNM.2012,40(11):69~73.

L7 kAR AWl A o 28 B 1 W A i 00 1 55 00 . b e« o MR B 2% B 5 56 1 2 638 3, 2013,
[8] HulL H, Zhou Y H, Liu R J. Ind Crop Prod, 2013(44) 364~ 366.

Kinetics Study of Foaming Phenolic Resin Modified with Lignin

HU Li-hong'?, BO Cai-ying', ZHOU Jing', LIANG Bing-chuan',
ZHOU Yong-hong'* , WANG Zhan-jun’
(1. Key and Open laboratory on Forest Chemical Engineering , SFA Institute of Chemical Industry of
Forestry Products . Chinese Academy of Forestry (CAF). Nanjing 210042, Chinaj
2. Institute o f New Technology of Forestry, CAF. Beijing100091, China)

Abstract:40% weight of phenol was substituted by oxidatively degradated lignin to formulate foaming phenolic resin at
molar ratio of phenol to formaldehyde of 1:1. 7. Kinetics of the modified phenolic resin and its curing activity were studied
by using isothermal differential scanning calorimeter(DSC) and HAAKE rheometer, respectively. The results showed that
temperature had no significant effect on the enthalpy of curing process, and the velocity of curing increased with increasing
temperature. The dynamic equation of curing process of the modified phenolic resin was da/dt=2. 83X 10" X exp(—125. 27
X10° /RT)(1—a)"* . The relationship between reaction and time deduced by the equation was almost the same as the real
data.

Key words: Lignin; Phenolic resin; Differential sacnning calorimeter; Kinetics of the polymerization

10. 14028/j. cnki. 1003-3726. 2015. 12. 012





