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Analysis of TDI Polyurethane by Gas Chromatography-Mass Spectr ometry

ZHANG Ying
(Beijing Research Institute of Chemical Industry, Beijing 100013, China)

Abstract : Organic compounds in toluene diisocyanate ( TDI) polyurethane were extracted
with acetone and were detected by gas chromatography-mass spectrometry (GC/MS) with
capillary column. The quantitative analyss was performed by square peaks obtained with
total ion chromatography to normalization. More than seventy peaks were separated , and 53
kinds of compounds were identified, their compostion account for 94. 48 % of the total conr
ponents. The TDI polyurethane was detected by pyrolysi s chromatography-mass spectrome-
try, 35 kinds of compounds were identified. These data can be applied to the establi shment
of scientific bassfor the detection of harmful chemistriesin TDI polyurethane and the con-
trol of the productsin quality.

Key words: polyurethane; tol uene diisocyanate (TDI) ; gas chromatography-mass spectrom-
etry (GC/ MS) ; pyrolysis chromatography-mass spectrometry (Py- GC/ MS) ; analysis
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1
Table1 Chemical componentsand their relative intensity of the extracted organic compound
Relative Smiliarty . Relative Smiliarty
No. Compound tr/min ) No. Compound tR/min )
intensity/ % | % intensty/ % | %
1  benzene 3.08 0.01 96 S+ T| 28 carbazole 28.02 1.61 89 S
2 4methyl octane 5.94 0.14 88 S ||29 3methyl phenan 28.19 0.59 89 S
threne
3 1,3dimethyl benzene 6.84 0.01 93 S+T|30 9methyl phenar 28.49 0.15 87 S
threne
4 1 4dimethyl benzene 7.04 0.02 93 S+T||31 9methyl anthracene 28.60 1.03 85 S
5 1,2dimethyl benzene 7.87 0.01 95 S+ T||32 phenyl naphthalene 29.01 0.61 88 S
6 decane 8.64 0.16 94 S+ T|33 2-fluorenamine 29.11 0.09 92 S
7 undecane 11.68 0.30 90 S ||34 disopropylbiphenyl 29.49 0.50 77 S
8  2-ethyl hexanoic acid 14.23 1.87 91 S+ T|35 pyrene 30.31 6.19 88 S
9 naphthalene 17.30 0.16 87 S+ T 36 trimethyl phenan 30. 66 0.55 90 S
threne
10 1,2-benzisothiazole 18.83 0.23 91 S ||37 hexanydropyrene 30.94 0.22 75 S
11 2-methyl naphalene 19.25 0.14 89 S ||38 fluoranthrene 31.15 7.87 80 S
12 T1DI 19.80 3.48 93 S+ T|39 benzonaphthofuran 31.29 0.25 75 S
13 6-amino-2,3-dihydro- 21.31 0.40 85 S [[40 1-methyl pyrene 31.48 0.37 80 S
indole-2-one
14 4pyrrolidingl pyridine  21.44 0.28 86 S ||41 elcosane 31.85 0.57 85 S
dimethyliopropyl-
15 butylated hydroxytol-  21.48 2.79 85 S+ T|f42 32.02 3.75 73 S
phenan
uene
threnecarboxylic acid
16 acenagphthylene 22.25 0.27 88 S |[[43 4 methyl pyrene 32.24 0.66 88 S
17  heptadecane 22.59 0.22 87 S |44 phenyl naphtha 32.35 1.05 93 S
lenamine
18  dibenzofuran 23.08 0.51 95 S ||45 di-rmoctyl phthaate 33.50 31.91 92 S+ T
19 fluorene 24.06 1.39 90 S |46 benzonaphothiophene 34.87 0.62 90 S
20 xanthene 24.34 0.17 82 S ||47 chrysene 36.17 2.31 90 S
21 4-methyl dibenzofuran  24.56 0.23 88 S |48 triphenylene 36.53 2.93 86 S
22  diphenylamine 24. 65 0.14 90 S [[49 methyl chrysene 38.52 0.50 82 S
23 dibenzenzothiophene 26.63 0.37 88 S ||50 benzo carbazole 39.28 0.29 80 S
24 phenanthrene 26.96 7.58 91 S+ T||51 perylene 45,22 2.19 91 S
25 anthracene 27.07 1.43 88 S |[[52 benzacephenanthrylene  45.55 2.04 90 S
26 acridine 27.40 0.16 75 S ||53 benzofluoranthene 49.31 2.84 87 S
27  dibutyl phthalate 27.84 0.32 85 S+T Tota 94. 48
S T
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Table 2 Main components of the pyrdysis products of TDI polyurethane

Class Number Component
2 carbonic oxide, carbon dioxide
Inorganic
compound
/ 16 propene, butadiene, isoprene, dimethyl cyclopro-
Alkane/ Alkene pane, cyclopentene, cyclopentadiene,, methyl pentene,
methylene cyclopentene, methyl pentadiene, cyclohexa
diene, dimethyl cyclopentene, methylene cyclohexene,
methyl cyclohexadiene, methyl propenyl cyclohexene,
isodecylthiene, limonene
7 benzene, toluene, dimethyl benzene, trimethyl benzene, sty-
Aromatic rene, methyl styrene, anthracene
hydrocarbon
N O S 10 -2 .4 TDI, a dehyde, met hyl di hydrof uran ,
Compound ethylfuran, methylthiophene, methyl heptenol ,1- -21-
containing isopropoxy propanone-2 , benzothiazole, dibutyl phthalate,
N, O, S di- moctyl phthalate
23 [M]. ,1995.
65 % +35% 692 693.
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