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Research on preparation and fire resistance performance of safety

polyurethane reinforcing material

ZHANG Zengyu
( National Energy Group Yulin Shenhua Energy Co. ,Ltd. ,Yulin 719000, China)

Abstract ; Polyurethane grouting materials have the risk of causing fire due to high reaction temperature and poor flame retardancy.In order
to avoid internal fires,silicate is often used to modify polyurethane,but the main polymer, catalyst and solvent are safety indicators for the
system.The law of influence is still not very clear.To this end,this article prepared silicate modified polyurethane reinforcement materials,
and in—depth study of catalysts (BDMA ,DBTDL) , polymer main agents ( PAPI,DL-2000D) and solvents ( ethylene glycol butyl ether ac-
etate) The influence of the material’s maximum reaction temperature , curing time , compressive strength and oxygen index.The results show
that: D0.1% BDMA and 0.1% DBTDL catalysts have a synergistic effect after being compounded , which not only improves the catalytic
activity, but also makes the foaming reaction and the gel reaction reach a better balance, and the compressive strength increase to 55.8
MPa.@When the total amount of PAPT and DL-2000D remains unchanged ,as the PAPT; DL-2000D ( mass ratio) decreases,the curing
time and viscosity increase,and the maximum reaction temperature and compressive strength gradually decrease. However,when PAPI; DL-
2000D is between 85 : 15~90 : 10, the overall performance of the material is the best.@With the increase of solvent content , curing time,
maximum reaction temperature and compressive strength gradually decrease,and because of the flammability of ethylene glycol butyl ether
acetate , the oxygen index of the sample decreases and the flame retardancy of the material decreases.

Key words: polyurethane reinforcement material ; silicate modification ; safety ; maximum reaction temperature ; oxygen index ; compressive

strength ; mine fire
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Table 1 The content of mp of A and B components

445y 5y kg
KIS (97.9~98.5) +0.1
A i 1.5+0.02
HEALF) (0~0.6) £0.02
PAPI (80~95) 0.1
B DL~-2000D (5~20)20.1

2. 7B T AR
2) RS, ¥ A B AR 1 1R
G, £ 700 r/min FHEFE S S EIABLE F 29 5 min
Jei A A
1.3 REDEREEME M RHERENR 75 iE
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AP FRIE AQ 1089—201 1 C JEA™ it [ 44544 JH v 31
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BRVEAT M 2 3840 . 2 IR0 ) I R A1k} A0 835 2K
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GB/T 2794—2013 fist h 71 2 B 1) I 5 54 8] iy e
FHBE T AT R I
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DBTDL & X A4 e} [ £k B 0] | 5z 8 S 1 1 B it e
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Table 2 Influence of DBTDL on

comprehensive properties of materials

AR B AR, o ROVIREE, PUENREE, I8

I % s «C MPa %
0 1240 90.3 56.7 34
0.1 512 95.6 52.3 34
0.2 283 98.3 50.1 34
0.3 254 101.4 43.4 34
0.4 130 106.5 37.6 34
0.5 108 109.6 35.6 34
0.6 96 114.6 34.7 34

Wit AR i R T AR ) 52 4 8, Bt
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&4k hs ] /NF BDMA f3) [ AL ]

% 3 BDMA X#RE &R
Table 3 The influence of BDMA on the

comprehensive properties of materials

AR S SRR, s VR, PUENREE, IRy

IE % s C MPa %
0 1 240 90.3 56.7 34
0.1 524 96.1 53.8 34
0.2 293 99.2 51.3 34
0.3 264 101.9 44.7 34
0.4 140 107.1 39.3 34
0.5 121 110.0 37.1 34
0.6 107 114.9 36.2 34
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Table 4 Influence of composite catalysts on

overall performance of materials

w(BDMA) :  [EfLE]/ 35 1R S i/ ENA:) W

w(DBTDL) s C MPa
2:1 167 98.5 54.2
1:1 118 98.6 55.8
1:2 223 98.3 52.9
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Table 5 Influence of ratio of PAPI and DL—-

2000D on comprehensive properties of materials

w(PAPI) : BLRTT],  Bem AL, BURSREE/
w(DL-2000D) s C MPa
95:5 109 103.5 57.1
90 : 10 118 98.6 55.8
85: 15 125 96.1 46.3
80 : 20 137 94.9 33.6
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Fig.1  Viscosity changes of PAPI and DL-2000D

in different proportions
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Table 6 Influence of amount of ethylene
glycol butyl ether acetate on comprehensive

properties of material

WA HE/ g WAERTE/s B AHSENE/ (mPa - s)  FIREL %

10 105 486 39
15 112 430 35
20 118 380 34
25 125 331 33
30 131 282 31
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Fig.2 Changes inmaximum reaction temperature and
compressive strength with amount of solvent
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