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Curing reaction of furfural acetone resin used for
new carbon materials

XIA Lun-gang, ZHANG Hong-bo, XIONG Xiang, ZUO Jin-li, YIN Jian

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The curing process of furfural acetone resin used for new carbon materials was studied by thermogravimetry-
differential scanning calorimetry technology (TG-DSC) and thermogravimetry-mass spectrometric coupling technique
(TG-MS). The effects of curing agent content and heating rate on curing reaction were analyzed; the curing mechanism of
furfural acetone resin and gaseous products evolved during curing process were investigated. The results show that the
curing agent content and heating rate both have great influence on curing reaction. In this experiment, the optimal curing
agent content is 7% (mass fraction) of phosphorus acid, and for this system the initial curing temperature and the optimal
curing temperature are 102.32 and 159.07 ‘C, respectively; the apparent activation energy is 73.33 kJ/mol and the order
of curing reaction is 0.9; the main gaseous products during the curing reaction are H,O and small amount of CO, CH,and
CO,.
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Fig.1 TG curves of curing system at heating rate of 5 ‘C/min
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Fig.2 DSC curves of curing system at heating rate of 5 ‘C/min
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Table 1 Curing kinetics parameters of curing system at

heating rate of 5 ‘C/min

Curing agent content #/C  4/'C  t/C  AH/(J.g™")

4% 143.79 182.65 210.64 158.0
7% 111.27 173.65 199.80  275.5
10% 105.85 164.53 188.96  213.5

to: initial temperature; #p: peak temperature; #: end temperature;

AH: reaction heat of cure
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Fig.3 TG curves of curing system with 7% curing agent at

different heating rates
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Table 2 Curing parameters of curing system with 7% curing

agent at different heating rates

Heating rate/(‘C'min"")  1/'C  #/'C  /°C  AH/(J-g ")
25 11024 162.93 187.06 278.40
5 11127 173.65 199.80  275.50
10 118.50 185.59 22691  259.20
20 143.79 208.63 26123  236.50
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Fig. 5 Relationships between temperature and heating rate
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Table 3  Effects of heating rate on curing reaction and results

of kinetics calculation

AI(Cmin")  Tp/K Tp—l N’k Ing ~In(B/T,?)
2.5 436.08 2.29 0.92 11.24
5 446.80 2.24 1.61 10.59
10 458.74 2.18 2.30 9.95
20 481.78 2.08 3.00 9.36
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1/Tp of curing system
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