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Fig.1 Pyrolys is gas chromatograms of ben .
zyltrim-ethyl ammonium chloride(A) andi 1y oll & 1 ; )
hydroxide(B) =
Column: OV 101,5% Chromosorb GAW/
DMCS, 2 m Fig.2 A Mass spectra of pyrolyzates of benzyl

Trimethyl ammonium chloride

Temp. Column, 90 , Inj., 300
The peak numbers are the same as cited

Peak 1. Methyl chloride, Trimethylamine
1" Methyl alcohol Trimethylamine in Fig.1(A).
2: Benzylchloride Peak 1: Methylchloride, Trimethyl amine -
2" Benzyl methyl ether 2: Benzylchloride
3: Benzyldimethylamine 3: Bnezvldimethylamine
4: N, N Dimethylphenylethylamine
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Fig.2 B Mass spectra of pyrolyzates of benzyltrimethyl ammonium hydroxide
The peak numbers are the same as cited in Fig.1(B).
Peak 1' : Methyl alcohol, Trimethylamine
Peak 2': Benzyl methyl ether
Peak 4: N, N Dimethylphenylethylamine
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Fig.3 Fixanol

Ciz Cu Cie

Figd GC MS
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Fig.3 Pyrolysis gas chromatogram of textile
softner “Fixanol"
Column: OV 101,5% Chromosorb CAW/
DMCS,2 m
Temp. : Column,100 280
Inj.,300
Peak 1 : Pyridine
Peak 2 : Lauryl bromide
Peak 3 : Myristyl bromide
Peak 4 : Cetvl bromide
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Fig.4 Mass spectra of textile softner Fixanol”

and a pyrolyzate

The peak number is the same as cited in
Fig.3. Mass spectrum of Fixanol was

measured with indirect inlet system at

230

Fig.5 Pyrolysis gas chromatogram of dibenzyl

dimethyl ammonium chloride

Column : 0V 101,5% Chromosorb GAW/
DMCS, 2m

Temp. : Column, 100 250 ,4 /min
Inj., 280

Peak 1 : Methyl choride

Peak 2 : Benzyl chloride

Peak 3 : Benzyldimethylamine

Peak 4 : Dibenzylmethylamine



Fixanol 4
NMR
m/e 248,250 m/e 276,278
Cr Cu 280
QM 10 0.2u |
Fig.5
GC MS
Fig.6
g
Piak &
W
L j
< ~
L T7 168
]: J_I i u i II ok .
pak 1
o a1
= | L
L35
L . i5
l|11|_“lL.I, : :
oz
Feme 4
1.4
M
" . Lz 201
iil 1 L [ J
Lall g4 |

nie

Fig.6 Mass spectra of pyrolizates of dibenzyldimethyl ammonium chloride
The peak numbers are the same as cited in Fig.5.

Peak 2 : Benzyl chloride Peak 3 : Benzyldimethylamine Peak 4 : Dibenzylmethylamine
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Fig.7 NMR spectra of imported alkenylpyridinium salt
A: Sample, 50 mg /ml CD:OD
B : Purified of A by recrystallization, 50 mg /ml CDsOD
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Fig.8 A Pyrolys is gas chromatograms of N (1,
2 dichloropropenyl) pyridinium chloride
A: Sample
B: Purified by recrystallization of A
Column: OV 101, 5%/Chromosorb

GAW DMCS, 2m

: Column, 60 240

Inj., 280

Temp. .4 /min,
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Fig.8 B Mass spectra of pyrolyzatesof N (1,2 dichloropropenyl) pyridinium chloride
The peak numbers are the same as cited in Fig.8 A.

Trichloropropene
Trichloropropene

Peak?2:1,1,2
Peak3:1,1,2
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Fig.9 Pyrolysis gas chromatogram of imported
laurylpyridinium chloride
Column: 0V 101, 5% Chromosorb GAW/
DMCS, 2m
Temp., Column, 100 250 ,4 /min,
Inj., 300
Peak 1 : Pyridine
Peak 2 : Lauryl chloride
Peak 3 : Cetyl chloride
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Fig.10

Mass spectra of peak 2(lauryl chloride)
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Analysis of Quaternary Ammonium Salts by Gas Chromatography and GC MS Method
Using Pyrolysis Technique (2)

Yukio OHNO , Yoshiko HAYAMA |, Samuro MIWA
Central Customs Laboratory, Ministry of Finance
531, Iwase, Matsudo shi, Chiba ken
271 Japan
Yokohama Customs Laboratory, 1 1, Kaigandori, Naka ku, Yokohama shi
231 Japan

Mass spectrometric identification of the pyrolyzates of quaternary ammonium salts used as surfaceactive
agent, germicide, textile softener and additives for electroplating was investigated. In the analysis of
homologue composition of quaternary ammonium compounds having long chain alkyl group attached to
nitrogen atom or in the structural analysis of these unknown compounds, the separation of the pyrolyzates
was gas chromatographically achieved using silicone OV 101,5% chromosorb GAW,2m glass column. The
mass spectrometric identification suggests a convenient way to study the structure of unknown compounds.
The pyrolysis of benzyltrimethyl ammonium hydroxide indicates that the very complicated random
reaction occurs. The pyrolysis gas chromatogram of hydroxide was different from chloride and bromides. It
was found that the pyrolysis mechanism of dibenzyldimethyl ammonium salt used as dyeing auxiliary was
similar to that of benzalkonium chloride previously reported.
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