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Boiling point estimation of products in PP thermal degradation and NPgram
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Usually more than 400 peaks are found on chart, when we analyze the liquid product in PP thermal
degradation by gaschromatography using a capillary column. Since it seems difficult to identify those peaks
one by one, the author devised NPgram as a characterization of the thermal degradation product derived from
PP". After that the author have shown NPgram to be applicable to the thermal degradation products of
various polymers, petroleum products and coal derived oils. In the present study the boiling point estimation
and the preparation of NPgram of PP product were described in detail for the benefit of its understanding.
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CH3—CH(CH3) —CH2 —CH2 (CH3)
paraffin (2-methyl pentane)
CH3=CH(CH3) —CH2—CH2 (CH3)

mono olefin 1 (2 methyl pentene 1, dimer)
CH3— CH(CH3) —CH2-=CH2 (CH3)

mono-olefin-2 (4~methyl pentene-2)
CH3=CH(CH3) —CH2=CH2 (CH3)

di olefin (2 methyl pentadiene 1,3)
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Table 1 Boiling point of the product in PP thermal degradation

Boiling point {'C}

Carbon branched mono~  mono- Equivalent
number _n-paraffin__paraffin olefin-1__ olefin~2 di-olefin carbon number
5 36. 38. 35. 35. 5
68.7 60.5 62.2 61. 61. [
98.4 824 84.1 85. 7
25.7 117.3 1170 18.
50.8 1345 136.2 135.6 35. 9
10 740 \__1501 7 1518 52. 10
95. 177.6 1773 1771 1
162 \__190. 1920 1914 191.7
235.. \__200. 202.8 203.5 12
14 525 \  224. 2246 2244 13
70. 2347 7 2384 2358 236.1 14
86. 244 .0 245.7 246.6
302. 28 .2 262.9 262.7 15
1 317.0 2n.0 2727 2721 2724 16
1 331, 278.2 279.9 280.8
20 344.7 296.2 295.9 295.7 17
21 357.7 1.2~ 3029 302.3 302.6 18
22 370.2 7.0 308.7 309.0
23 382.3 Zl 9 321.6 3214 19
24 393.8 326.8 3285 327.9 328.2
25 405.1 331.4 333.1 334.0 20
26 415.9 3448 "\ 3445 3443
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Fig.1 Gaschromatograph (a part) of the product in PP thermal
degradation. nCx shows a grasp of peaks assigned to the carbon

number x on NPgram.
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Fig.2 NPgram of the liquid product in PP thermal degradation
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Table 2 Boiling points of propylene oligomers and their
equivalent carbon numbers on NPgram

ieomer | Boting point () | Favalert
dimer 62.2 6
trimer 136.2 9
tetramer 1920 1
pentamer 236.4 14
hexamer 272.7 16
heptamer 302.9 18
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