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Extraction-Infrared Spectrometric Determination of Cetyltrimethylammonium

Ion with Perchlorate Ion

Susumu Matsushita
Hideo Watanabe
Tetsuo Tkushige

Cetyltrimethylammonium ion (CTA) was readily extracted from aqueous solution into chloroform in the

presence of excess potassium perchlorate at pH values between 1.0 and 9.5. The extracted species was

cetyltrimethylammonium perchlorate (CTA-P) and its concentration was determined with accuracy by

infrared spectrophotometry, the peak at 1095 cm~! being selected as the key band.

in the range 0.3 to 1.8 mg of CTA per m{.

Beer’s law was obeyed

The residue obtained after removal of the solvent was subjected to elemental analysis and *H n.m.r.

spectrometry, which identified the extract as CTA-P ion pair.
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Fig. 1 Infrared spectrum of CTA-P ion pair in
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Fig. 2 Effect of pH on ion pair extraction
CTA : 1.2mg/mf; Reference :
Chioroform
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Fig. 3 Infrared spectra of CTA and CTA-P
(KBr tablet)
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Fig. 4 NMR spectra of CTA-P and CTA
@ CTA-P; @ CTA, 10(w/v)% CDCl;
solution; Internal standard : TMS
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Table 1 Effect of builders

Builders

Am;t;r;c_-e;aded_ . Absorbance

(mg) at 1095 cm~?
NaCl 50 . 0.525
NapS0y 50 0.525
Na,CO;4 50 0.525
(NaPO3)¢ 50 0.525
EDTA-2Na 50 0.525
CMC 50 0.525

.- _1: 1.8 -mg of CTA was addeci to each solution_.
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9) Extraction-infrared spectrophotometric
determination of cetyltrimethylammonium ion
with perchloric ion. Susumu Matsusuita, Hideo
WaranaBe and Tetsuo Ixkusuice (Central Research
Laboratory, Toyo Soda Manufacturing Co., Ltd,
Tonda, Shinnanyo-shi, Yamaguchi-ken)

Though the infrared spectral method has been inves-
tigated for cetyltrimethylammonium bromide (CTA),
it is not very useful in determining the concentration
of CTA. Cetyltrimethylammonium ion in a solution
was extracted with chloroform in the presence of
excess perchlorate ion and the absorbance peak of the
infrared spectrum of the extract at the wave number
1095 ecm™1 was characteristic of perchlorate ion. It
was found that the peak height at 1095cm~! of the
spectrum was proportional to CTA concentration in
the solution. Consequently, a new method for the
determination of CTA by extraction-infrared absorp-
tion spectrometry was proposed.

On the other hand, the infrared spectral method
was considered to give a more precise value for the
analysis of cetyltrimethylammonium  perchlorate
(CTA-P). Fundamental studies were as follows:

(1) A sample containing 0.9~5.4mg/mf of CTA
was taken in a 30m{ test tube with a glass stopper,
and 5.0mf of 0.1 M potassium perchlorate solution
was added. The solution was made up to 15.0mf
with water.  After adding 10.0 mg of chloroform to
the test tube, the contents were shaken for 10 min.
The extract was dried with anhydrous sodium sulfate
and then subjected to IR measurement by using a
pair of KRS-5 cells against chloroform as the refer-
ence. The measurement was done in the region of
4000~600 cm™!, taking the wave number 1095cm~1
for CTA-P as the key band and the absorbance was
worked out with a baseline method. Beer’s law was
followed over the range 0.3~1.8 mg/mf of CTA in
the aqueous solution, with molar absorptivity of 1595
mol~t-cm~1.liter. The reproducibility of this method
showed fairly good result.

(2) After the solvent of the extract was evaporated
up, the residue was provided for the infrared spectro-
meiry as KBr tablet. The peaks in the infrared ab-
sorption spectrum obtained between 4000cm~! and
600 cm™*t could be successfully assigned as CTA-P.
The peaks from the perchlorate ion are readily seen
in the spectrum of CTA-P.

On the other hand, the nuclear magnetic resonance
(NMR) spectra of deuterated chloroform solution
were helpful for the assignment of CTA-P and the
residue was also provided for the elemental analysis.

As mentioned previously, this paper describes a
new very fast method for determining the concen-
tration of CTA over the range of 0.9~5.4 mg/m{
and for identifying the CTA-P by means of the
infrared analysis, NMR and elemental analysis.
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