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ABSTRACT

The heat of combustion of polymer materials is an important fire characteristics, which can be used
with other fire parameter to predict the potential fire hazard in the polymer handling process. The aim
of this study is to predict the heat of combustion for polymers which used in the building interior
materials. By using the literature data and multiple regression, the new equation for predicting the
heat of combustion of polymers is proposed. The A.A.P.E.(average absolute percent error) and the
A.A.D.(average absolute deviation) of the reported and the calculated heat of combustion by means
of the oxygen consumption calorimeter and the stoichiometric coefficient were 4.46 and 1.09, and the
correlation coefficient was 0.972. The values calculated by the proposed equations were in good
agreement with the literature data. Therefore, it is expected that this proposed equations will support
the use of the research for other polymer materials.
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Table 1. Reported and predicted heat of combustion of polymers substances
. Oxygen
No. Compounds ierflf)ztsiltlilgrtl Q. Ah, consur}rllgi)tion mf))lzes \;(:l \;it PAr;(j'
(kl/g)
1 | Poly(oxymethylene)(POM) CH,0O 17.39( 15.93 13.97 1 |17.36| 17.74| 1431
2 | Polytetrafluoroethylene(PTFE) CF, 6.68| 6.68 8.38 1 17.36( 41.82 8.98
3 | Polyvinylalcohol(PVOH) CH,0 2331 21.31 23.82 25 | 775] 11.23] 2372
4 | Poly ethylene(PE) C.H, 4774 44.60 4491 3 654 629| 43.83
5 | Poly(dimethylsiloxane)(PDMS) C,HOSi 19.53| 17.75 16.99 4 499, 1174 1724
6 | Poly propylene(PP) CsHe 45.80| 42.66 4491 45 | 446 629 43.86
7 | Poly(methylmethacrylate(PMMA) CsH0, 26.75( 24.99 25.15 6 338 10.70| 25.05
8 | Polymethylmethacrylate(PMMA) CsH;0, 26.86( 25.10 25.15 6 3.38( 10.70| 25.05
9 |[Poly 14-phenylenesulfide(PPS) CsH4S 29.62 | 28.81 27.17 8 2.56 8.841 27.01
10 [ Poly (phenylenesulfide)(PPS) CgHyS 28.39( 27.58 27.17 8 2.56 8.841 27.01
11 | Poly(2,6-dimethyl-1,4-phenyleneoxid)(PPO) | CgHgO 3421 32.75 33.19 95 | 2.16 832 3277
12 | Poly styrene(PS) CsHy 43.65| 41.96 40.31 10 2.01 6.96| 39.56
13 | Poly ethylenetere phthalate(PET) C0Hz0, 24,13 23.22 21.83 10 201 12137 21.95
14 | Epoxy Novolac, Catalytic cure(phenoxy-N) [ C;;H;,0 3137 29.73 34.93 12.25| 1.69 794 3447
15 | Poly(1,4-phenyleneether sulfone}(PES) C,HgO5S 2542 | 24.66 22.59 13.5 1.53| 1099 22.73
16 | Poly(1,4-butanediolterephthalate)(PBT) Ci2H204 2791 26.71 24.77 13 1591 10.84| 24.80
17 | Poly(hexamethyleneadiapamide)(nalon66) | C;H»O5N; [ 30.90| 28.76 30.61 165 | 1.26 8.96| 30.42
18 | Poly(etherketone)(PEK) C3HgO, 31.07( 30.17 29.94 14 1.48 9.14| 29.74
19 [ Polybenjoyl-1,4-phenylene C;5H;0 38.35| 37.37 33.77 145 | 143 8.19| 33.40
20 | Poly(p-phenylenebenzobisoxazole)(PBO) C1HqO,N; [29.18( 28.62 25.98 145 | 143] 1039 2598
21 | Poly(m-phenylene isophthalamide) CuH;gO:N, | 2645 | 25.53 27.30 155 | 1.34 994 | 27.25
22 | Aramid-arylester copolymer Ci4H;gO.N, |25.27 | 24.35 27.30 155 | 1.34 994 | 2725
23 | Poly(p-phenylene terephthalamide) CHigO:N; |26.92 | 26.00 27.30 155 | 1.34 994 2725
24 | Polyamideimide(PARE) CisHgO3N, | 24.97 | 24.31 24.61 155 | 1.34 | 1091°| 24.69
25 | Poly(acrylonitrilebutadiene-styrene)(ABS) CsHj7N 39.84 | 38.07 38.24 1925} 1.08 7.30 | 3774
26 | Bisphenol-E cyanate ester CiH,O,N; |29.38 | 28.38 28.58 18 1.15 9.54 | 28.51
27 | Polycarbonate of bisphenol-A(PC) CicH1405 31.53 | 3032 29.71 18 115 921 29.59
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Table 1. Continued

. Oxygen
No. Compounds iiﬂ:itsil:ilg; Q. Ah, consu}rlfption mf))lzes \{7:)] \;:t P;;(Cj'
(kV/g)
28 | Polycarbonate of bisphenol-A(PC) C6H1O3 31.06 | 29.85 29.71 18 1.15 9211 29.59
29 | Hexafluorobisphenol-A cyanate ester C;HgO,N Fg| 18.71 | 18.25 19.55 165 | 127 | 1439 19.88
30 [ Bisphenol-A cyanate ester C7Hi4ON, 12992 | 28.81 29.40 19.5 1.07 929 | 29.31
31 | Bisphenol-A epoxy, catalyticcure(phenoxy-A) [ C;1HxO 3250 3094 30.79 26.5 | 0.79 7.34 | 30.76
32 | Poly (etheretherketone)(PEEK) CoH,05 31.07 | 30.16 29.84 205 | 1.1 9.17 | 29.75
33 | Poly(etheretherketone)(PEEK) CoH ;05 31481 30.57 29.84 205 1.01 9.17 | 29.75
34 | Tetramethylbisptenol FCyanate ester CioHj30,N; | 31.23 | 29.94 30.82 225 | 092 8.90 | 30.71
35 | Poly(etherketoneketone)(PEKK) CyoH 1,05 31.15 | 30.27 30.04 215 | 097 9.11 | 29.96
36 | Polybenzimidazole(PBI) CyoH 2Ny 31.65 | 30.79 31.30 23 0.90 8.78 | 31.19
37 | Polyimide(PI) CypHoOsN; | 26.03 | 25.45 24.14 22 095 | 11.10 | 24.35
38 [ Novolac cyanate ester CyHisOsN; | 28.61 | 27.77 28.00 25.25] 0.82 9.78 | 28.08
39 [ Novolac cyanate ester CyH;505N; | 30.65 | 29.81 28.00 2525| 0.82 9.78 | 28.08
40 | Bisphenol-m cyanate ester Cy6HzO;N, | 34.39 [ 33.06 32.82 31 0.67 8.41 ] 3276
41 [ Poly sulfome of bisphenol-A(PSF) CyH»O,S [ 30.28 | 29.19 28.93 315 | 0.66 9.16 | 29.06
42 [ Poly sulfome of bisphenol-A(PSF) CyH»O4S [ 30.63 | 29.54 2893 - [31.5 | 0.66 9.16 | 29.06
43 P‘;}ey:;s::;’i’;zi“e of bisphenol-Adaniline(b-A |« N, 3489|3346 | 3403 [375 | 056 | 8.13 ]| 3402
44 Az;l“;ry]gi;mﬂ:";:’d;’:phe“(’"A and | o HLOFP | 2650|2574 | 2526|365 | 057 | 1072 | 2564
45 | Poly etherimide(PEI) C37H,yO¢N; | 29.59 | 28.70 28.32 40 0.52 9.61 | 28.62
46 | Poly etherimide(PEI) C37H406N, {29.06 | 28.17 28.32 40 0.52 9.61 | 28.62
47 P‘:ﬁ;‘fyﬁ:;gg‘:’;};?;:m and CwHpO,  |2654|2580 | 2547 {395 | 053 | 10.58 | 25.90
48 | Polyethylenenaphthylate(PEN) C14H,004 25921 25.01 25.09 145 | 143 | 10.71 | 25.13
49 | Dicyclopentadieny! bisphenol C;H;;NO 33.64| 32.14 35.44 20.75] 1.00 8.00 | 35.09
A.APE - - - - - - - 4.46
A.AD. - - - - - - - 1.09
A71M YE 949, X& AL dE, Xw ¢4 *
A4 BRF Bh Bl o]
Table 19 clZ40] o1& Az @7 Jephde 2 +]
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097224 BHgkH Sk YA A S
aie] Edg 53 AH H N, 09 948 £3 B S S A A S A A A
3lx) k& 2AA 532 Polytetrafluoroethylene(PTFE) Reported heat of combustion{kJig]
& B3z d&gko] ApelE Hoja ok Z#Y Fig, 1. Comparison between the reported and predicted heat

PTFES A9 7A$odlE AAPEE 37584 33k of combustion of 49 polymers.
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