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Pyrolysis-GC/MS 

Sample shape：Powder(Preferably),  
                        film, pellet, liquid etc… 
Pyrolysis temp.：100～700℃ 
Applicable material： 
   Polymer, Pigment, Additives etc… 

－Applications－ 
①Pyrolysis-GC/MS 
②Double-shot pyrolysis-GC/MS 
③TMAH thermochemolysis-GC/MS 

TMAH試薬など 
FID、NPD 

100～700℃ 

Mass Spectrometer 

    liq.N2 
(ovencoolant) 

Sample amount 
0.02～1 mg 

Polymer 

Monomer(,terminal)  of unknown- 
polymer is identified from pyrolysates 

⊿ 

Pyrolysis 

Reagent Pyrolysis 
temparature 

capillary column 

FID: Flame Ionization Detector 
NPD: Nitrogen Phosphorus Detector 
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①Qualitative analysis of Acryl copolymer (Pyrolysis-GC/MS) 
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Dimer,Trimer 

2-Ethylhexyl acrylate 

Pyrolysis-GC/MS 

GC/MS Result 
Acryl copolymer 
 ・Methyl methacrylate 
 ・Styrene 
 ・n-Butyl acrylate 
 ・Hydroxyethyl acrylate 
 ・n-Butyl methacrylate 
 ・Hydroxyethyl methacrylate 
 ・2-Ethylhexyl acrylate 

Methyl methacrylate 

n-Butyl acrylate 

Styrene 

n-Butyl methacrylate 

Hydroxyethyl methacrylate 

Hydroxyethyl acrylate 

Pyrolysis-GC/MS is effective at the qualitative analysis of monomers of polymer  in 
trace amount of acryl copolymer. 

Sample amount：about 10µg 

Pyrolysis temp.：500℃ 

ScanNo. 
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②Qualitative analysis of Cured coating (Double-shot pyrolysis-GC/MS) 

Sample:Urutora kanko  0.039mg Pytemp.300C H200492 25psi Acquired on 30-Jun-1999 at 10:15:45
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Acquired on 30-Jun-1999 at 11:06:43
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Triethylamine 

Ethylcarbitol 

N-Methylpyrrolidone 

Dibutylphthalate 

Hydrogenated- 
MDI 

GC/MS Result 
Acryl copolymer 
 ・Methyl methacrylate 
 ・Styrene 
 ・n-Butyl acrylate 
 ・n-Butyl methacrylate 

Tributyl phosphate 
 

Double-shot  2nd Step:500℃ 

GC/MS Result 
Solvent ：Ethylcarbitol 
                N-Methylpyrrolidone 
Plasticizer ：Dibutylphthalate 
              Tributyl phosphate 
Neutralizer ：Triethylamine 
Other ：Polyurethane consist of  
           Hydrogenated-MDI 

Double-shot  1st Step:300℃ 

ScanNo. 

ScanNo. 

Methyl methacrylate 

n-Butyl acrylate 

Styrene 

n-Butyl methacrylate 

Additives and resin in cured coating 
can be identified respectively by 
Double-shot(300℃and500℃) 
pyrolysis-GC/MS without 
complicated pretreatment. 
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Features of TMAH-thermochemolysis-GC/MS 

Regent 

Analysis of constituent  by TMAH-thermochemolysis-GC/MS 

●：Cross-linked 
Pyrolysis-GC/MS with TMAH can provide 
the useful information. 

In the case of condensation type of 
polymer, structure of constituent monomer 
is degradation in the process of pyrolysis. 

Pyrolysis 

Pyrolysis 
 with TMAH 

Pyrolysis with TMAH 

R1CO
O

R2

R1COCH3

O CH3OR2

HOR2

TMAH＋Δ 

＋ and/or 

●： COO

CONH

COO
○（GC/MS is available) 

TMAH+⊿ 

OCH2

CH2CH2

NHCH2 ×（Same as the case of 
Simple Pyrolysis） 

Ester and/or Amide 

Amine, ether 
and/or ethylene...  

TMAH :TetraMethylAmmonium Hydroxide 

condensation polymer 
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③Qualitative analysis of PBT (TMAH-thermochemolysis-GC/MS) 

Pyrolysis-GC/MS(500℃) Pyrolysis-GC/MS with TMAH 

Butandiol -2ME 

Terephthalic- 
 acid -2ME 

● 

● ● 

● 

● 

Butandiol -ME 

○ 

○ 

Butadiene 

THF 

Butenyl benzoate 
Dibutenyl terephthalate 

●：Pyrolysate of PBT 

● 

● 
● 

ScanNo. ScanNo. 

In the case of condensation polymer, Hydrolysis and methylation in TMAH-thermochemolysis-
GC/MS gives simple chromatogram and constituent monomer can be identified easily. 

Benzoic acid 
Terephthalic acid 

Butenyl terephthalate 

▽：TPA       □：BG 

▽ ▽ 

▽、□ 

▽、□ 

▽、□ 

□ 

□ 

□ □ 

▽ 

C
O

OCH2CH2CH2CH2OC
O

C
O

OCH2CH2CH2CH2OC
ORandom pyrolysis 

+Cyclization 
Selectively hydrolysis  
and methylation 

▽：TPA        □：BG 

Sample amount：about 20µg 

Pyrolysis temp.：500℃ 
Sample amount：about 30µg 

Pyrolysis temp.：400℃ 

●：Pyrolysate of PBT 
○：Fatty acid methyl ester(Additive) 
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