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18 1978
GC MS
PIC B 51
)  PIC B 7(1 (Fig.1(B))
1
4
(Fig. (Q) 4
ALC/GPC244
254nm UV
30cmx 4.0mml.D.
U -Bondapak CN 10u)
0.0025 0.01M
pH 38 41
0.8 1.0ml/min. pH 10
25
10mg/ml
2ulBug 20
H Q)
0.45p Fig.2 y  Bondapak CN
60 40 1
1
Fig.2
Cs C7
4
1
1
u -Bondapak Cis( )
Fig.3
4
M -Bondapak CN 1
1

Fig.1(A)



Fig.

Benzalkonium chloride Alkyl pyridinium chlorides

Inject
Inject

| !

6
R. V (ml)

(IS 12
R. V. (mD)

1 H.P.L. Chromatograms of benzalkonium chloride and alkyl pyridinium chiorides
Stationary phase p -Bondapak CN, 30cmx 4mm 1.D.

Mobile phase (A) CHsOH, (B) CHsOH H:0=70 30,

(C) CHsOH H20=70 30, containing 0.005M pentane sulfonic acid
Flow rate 1.2ml/min

Fig.4

Fig.5
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Nl SIS

!

Fig.2

Fig.3

10 20
R. V. (ml)

Influence of the type of counter ion on the
separation of benzalkonium chloride
(A) I-pentane sulfonic acid,
(B) I-heptane sulfonic acid
Stationary phase;y -Bondapak CN
30cmx 4mml.D.
Mobile phase ; CHsOH H20=60 40(V/V)
containing 0.005M alkane
sulfonic acid(Cs or C7)
Flow rate 1.0ml/min., Detector UV 254nm,
Chartspeed 5mm/min., Sample concentration
10mg/ml, Injection volume; 2p |

N e

Influence of the type of counter ion on the
separation of alkyl pyridinium chlorides
(A) I-pentane sulfonic acid,

(B) I-heptane sulfonic acid

Stationary phase; y -Bondapak CN,

30cmx 4mml.D.

Mobile phase;CH:OH H20=60 40(V/V),
containing 2.5x 10 *M alkane
sulfonic acids(Cs or C7)

Flow rate 0.8ml/min., Detector UV 254nm,

Chart speed 5mm/min., Sample concentrations

Each 4mg/ml, Injection volume 2y |

18 1978

0.01M

_—I\_/\_/\iA)_/\__A
(B)
(©
(D)
10 20 30
R. V. (ml)

Fig.4 Influence of the molar concentration of coun
ter ion in mobile phase on the separation of
benzalkonium chloride

Counter ion 1-pentane sulfonic acid.

(A) 25x 10 °M (B) 5x 10 *M

(C) 75x10 *M (D) 10 *M

Stationary phase p - Bondapak CN,
30cmx 4mml.D.

Solvent in mobile phase CHsOH H20=60
40(VIV), Flow rate  1ml/min.

Sample concentration 10mg/ml, Injection

volume 2u |



Inject

H

Fig. 5

L\

12 16 20
R. V. (ml)

Influence of the molar concentration of counter
ion in mobile phase on the separation of alkyl
pyridinium chlorides
Counter ion: 1-pentane sulfonic acid.
(A):2.5x 10 *M (B):5x 10 *M
(C):7.5x 10 *M (D):10 M
Stationary phase:y -Bondapak CN.
30cmx 4mml.D.
Solvent in mobile phase : CH:OH:H20=60:40
(VIV), Flow rate:0.8ml/min.

Sample concentration : Each 4mg/ml, Injection
volume : 2u |

Fig.
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Fig.6 Fig.6
(4)
J L

(B
©

\ L .

0 10 20

R. V. (ml)
6 Influence of amounts of water in mobile

phase on the separation of benzalkonium
chloride

(A): CH3OH: H,0=80:20(V/V),

(B): CH30OH: H20=70:30

(C): CH30H: H20=60:40

The concentration of 1-pentane sulfonic acid
in each mobile phase is 10 *M.
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Fig.7

8 12

R. V. (ml)

Fig.7 Influence of amounts of water in mobile

phase on the separation of

alkyl pyridinium chlorides
(A) CHsOH H20=80 20(V/V),
(B) CHsOH H20=70 30
(C) CHsOH H20=60 40

The concentration of 1-pentane sulfonic acid

in each mobile phase is 10 *M.

18 1978

60 40

Table 1

Table 1 Optimum conditions for separation of ho

mologous series of benzalkonium salts

and alkyl pyridinium salts

Analytical Benzalkonium Alkyl‘d. .
condition Salts pyridinium
Salts
Stationary - Bondapak CN 30 I
phase M-Bondapa emX 4 mm I.D.
Mobile Methanol . water==60 . 40
phase containing 107:M l-pentane

Flow rate

1 ml/min.

UV detector

sulfonic acid

O.»8ml/min.

UV detector

Detector (254nm) (254nm)
Sample
concentration 10mg/ml 4mg/ml
Injection 9wl 9

volume “ #1
Chart speed | 5 mm/min. 5 mm/min.
Temperature | 25T 25°C

Fig.8
(Fig.9)



Benzene Cu Cu

2 (A
= Cie
Clo
[ 1
0 10
R. V. (ml)
Pyridine Cr
(B)
clﬁ

Cu

A

0 8 16

R. V. (ml)

Fig. 8 H.P.L.Chromatograms of benzalkonium

chloride and alkyl pyridinium chlorides under

the optimum condition
(A) : benzalkonium chloride

(B) : alkyl pyridinium chlorides

500r

(x10)

100F

50

log R. V.

e T8 T Ca Cs Cn

Carbon number

Fig. 9 Relationship between the log R.V. and carbon
number of quaternary ammonium salts
— o0 -0 — Benzalkonium chloride R.V.from benzene

— A-A — Alkyl pyridinium chlorides R.V. from
pyridine
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NMR
Tablel
8
E
(A)
L
|
|
\ B
Ciz I\\ Cis
i
a
3
|
l:"__"n"'n"] E\El‘r} I\\__—l——__
0 4.0 8.0 12
R. V. {(ml)

Fig.10 H.P.L.Chromatograms of imported goods

and alkyl pyridinium chlorides

(A) Imported good, (B) Standard Alkyl
pyridinium chlorides

Conditions of separation are the same as
cited in Table 1.

GC MS 2
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18 1978
Fixanol 1
Ciz Cu Cs
Table 1
Fig.11
2 2
Cr Cu
Cwo Cis
C12
S
.CD
£
(A)
C\‘
Cuo Cis
0 i 8
R. V (ml) L
Fig. 11 H.P. L. Chromatogram of Fixanol
(imported good)
Conditions of separation are the same as
cited in Table 1. B)
GC MS 1
-
0 10 2‘0
4 R. V (ml)
IR NMR GC MS 2
Tablel
Fig.12 Fig. 12 H.P. L. Chromatograms of imported good

and benzene
(A) Imported good Dibenzyl dimethyl
ammonium chloride
4 (B) Benzene
Conditions of separation are the same as
cited in Table 1.
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O mo X o nw I

Separation of Organoionic Compounds by lon-pair Chromatographic Techniques (1)
Separation of Homologous Series of Quaternary Ammonium Salts by High Performance
Liquid Chromatography

Soei SATO, Yukio OHNO
Central Customs Laboratory, Ministry of Finance, 531, Iwase, Matsudo shi, Chiba ken, 271 Japan

The separation of homologous series of benzalkonium salts and alkyl pyridinium salts having long chain
alkyl groups was studied by high performance liquid chromatography using ion-pair chromatographic tech
niques. Influences of the type and molar concentration of counter ion, and water-methanol composition in
mobile phase on the retention and separability of quaternary ammonium salts were investigated. The re
tention and separability of homologous series of quaternary ammonium salts in ion-pair partition system
was mainly influenced by the amounts of water and molar concentration of counter ion in mobile phase.

Optimum conditions for separation of homologous series are as follows

Stationary phase p -Bondapak CN
Mobile phase Methanol water=60 40, containing 0.01M 1-pentane sulfonic acid
Flow rate Benzalkonium salts ; 1 ml/min., Alkyl pyridinium salts ; 0.8ml/min.
Detector UV detector(254nm)
Sample concentration Benzalkonium salts 10mg/ml, Alkyl pyridinium salts 4mg/ml.
Injection volume 2u 1(8 20y @)
The separation profiles of these compounds were identical with that of pyrolysis GC-MS method. It was

found that the ion-pair chromatography was an effective method for the separation of organoionic compounds.
—Received Oct. 6, 1977—



