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Abstract : Traditional phenolic resin will release a large amount of reaction heat in the process of coal mine filling and plugging, which is
easy to cause the temperature rise in the filled coal seam area, resulting in the problem of coal spontaneous combustion. In view of this
technical problem, the key component of phenolic resin synthesis “basic catalyst” was improved in this paper, “Basic catalyst A” was

prepared. The effects of catalyst A and other basic catalysts on resin viscosity, solid content, foam curing temperature, foam ratio and mi-
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croscopic pore structure were compared and analyzed. The curing exothermic mechanism of modified phenolic resin (N=PF) synthesized

from catalyst A was explored. The results show that N=PF resin has higher foaming rate, better viscosity and lower curing temperature. The

micropore size data showed that the application of alkaline catalyst A increased the pore size of N=PF resin foam, and the foam powder

rate was lower than that of PF foam, with better mechanical properties. FT-IR and 13C-NMR data showed that the hydroxymethyl index of

N-PF was lower than that of PF, which was beneficial to the reduction of total heat release during the curing process of phenolic resin.

Differential scanning calorimetry (DSC) analysis and theoretical calculation show that the heat release of N=PF during curing process is

more gentle than that of PF, avoiding the rapid heat accumulation. At the same time, it was found that the temperature of the cured body

and the ambient temperature of the foaming body of N—PF under the same curing system were significantly reduced, the temperature of the

cured body decreased by 46% from 125 °C to 65 °C, and the ambient temperature of the foaming body decreased by 21% from 41.8 °C to

329 C.

Key words :low curing temperature ; modified phenolic resin; foaming material; curing kinetics ; hydroxymethyl index
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Fig.9 DSC curves of N-PF resin at different heating rate
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Table 5 DSC parameters of PF and N-PF

THikk L R A/ MRS/
PO L (J-e') (K- mol™) s
PF -150.989 -14.210 993.9
: N-PF -116.165 -10932 1072.2
PF -215.762 -20.305 687.0
10 N-PF -113.65 -10.696 731.9
PF -267.899 -25.212 460.4
5 N-PF -116.134 -10.929 875.8
2 PF -193.472 -18.208 343.8
N-PF -132.662 -12.485 356.0
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¥ 18 Kissinger 5 #2 #E 17 AN [R5 FHIR R T DSC
M, 3R 6 Th BRI 2, ik 12 s, FIH
MR A RIS L BE E, FMFERTE T A
AR B, R F Crane J5 3 2K B 52 |2 N 2 %K,
Crane H RN (2) Fios .
d(In @ E,
dEI/TP)) =- (nR + 2ij (2)
2 7 B4, i 12 FroR, RIS RERAR
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TRAFIZIEIC R ISR EML B T2 S O3 7.

£ 6 AEFREZET PF #1 N-PF K & B & SR ES

Table 6 Characteristic parameters of the curing reaction of PF and N-PF system at different heating rate

Wi Rg FHEHZ/(°C + min™") IR T,/ °C

BRI T,/ C

ZOEIRE T/C TECIIRHE] £/ min

5 140.27 150.66 188.19 9.584
10 153.98 164.30 190.6 3.662
o 15 159.45 172.85 197.34 2.526
20 169.60 181.80 208.38 1.939
5 117.61 134.41 152.23 6.924
10 123.93 145.57 165.45 4.157
N-PF
15 129.14 151.53 172.78 2.910
20 130.21 156.42 176.29 2.304
R 7 Kissinger FIZBHIELER
Table 7 Results using Kissinger method
L THIREA/(C -+ min™") T,/K 7,7 /K -In(®/T,?)
5 423.81 2.360x1073 10.489
10 437.45 2.286x1073 9.859
o 15 446 2.242x1073 9.493
20 454.95 2.198x1073 9.245
5 407.56 2.454x1073 10.411
10 418.72 2.388x1073 9.772
N-PF
15 424.68 2.355x107° 9.395
20 429.57 2.328x1073 9.130
%8 PF# N-PFBLFNESH
Table 8 Curing kinetic parameters for PF and N-PF
g TWHALRE £,/ (k] + mol™") TRETHEF A SN B EL n
PF 64.863 2.21x107 0.899
N-PF 84.960 2.37x10'" 0.924

2 7 AT150, PF Al N-PF S i b —
PRI, A BT e ST — G R BTG AL BB 2 3A
RIE AL BE R 2 DUHE ARG A8 g ad VS I s B2 1 -3
AEIE, TG AL REBRAIR , By o e PR | i =2 i o7 i 23

18, P LI, N-PF 15 LRE ) 84.960 kJ/
mol , L K F PF 1Y) 64.863 kJ/mol, 1t B 7E [ 4k i) 72
H N=PF [945 ON/N T PF RSO 8 R P
WEA T N-PF 3G 1 4 APORCE 3l R T B
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