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A fully automatic photometric titration method was developed for the determination of
anionic and cationic surfactants in a one-phase aqueous system with tetrabromophenol-
phthalein ethyl ester (TBPE) used as an indicator. To avoid decomposition of the TBPE
indicator in the presence of an anionic surfactant in acidic solutions, the buffer and in-
dicator solutions were automatically added to sample solutions just before titration. In
an indirect titration method for cationic surfactants, cationic surfactants were automati-
cally determined under the same conditions as in the titration of anionic surfactants.
The usual samples were analyzed for less than 10 min at concentrations of 10~°~107°
mol dm™3. The relative standard deviations of the determination of various surfactants
were 0.2~0.3% . The proposed method was applied to many practical samples. The
results, except for those for anionic surfactants possessing polyoxyethylenyl groups and
several cationic surfactants, were in good agreement with the results obtained by the JIS
titration method (Epton method). '

Keywords : determination of anionic and cationic surfactants; photometric titration;
aqueous medium; tetrabromophenolphthalein ethyl ester; benzethoniumu.
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Fig. 1 Fully automatic titration system for deter-
mination of surfactants

A: titrant (Hyamine, 5X107®M); B: indicator
solution (TBPE); C: non-ionic surfactant and buffer
solution
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Fig. 2 Effect of standing time on the stability of
TBPE-H

0.25% TX-100, 1X10"*M TBPE, pH32. @:
[DBS™]=5%X10"*M
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Fig. 3 Comparison of anionic surfactant contents
determined by the proposed method and JIS method
(Epton method)

O: anionic surfactants possvessing polyoxyethylenyl
groups

Table 1 Determination of anionic surfactants in
commercial granulated detergents by the
proposed method and JIS method (Epton
method) '

Anionic surfactants, %

Sample

JIS method Proposed method'
A 22.9 22.6+0.3
B 24.4 22.3+£0.4
Cc 22.6 27.0£0.2
D 14.6 - 145£0.2
E 27.9 28.4+0.3
F 19.6 19.7£0.3
G 325 32.4+0.2
H 20.2 19.3£0.2

" mean values of three measurements
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Table 2 Determination of anionic surfactants in
commercial dish washing agent by the
proposed method and JIS method (Epton

method)
Anionic surfactants, %
Sample — -
JIS method Proposed method’

A 10.9 10.5+0.2

B 2.8 2.810.1

C 12.4 11.84+0.2

D 13.8 13.0£0.2

E 8.0 7.7£0.1

F 21.3 21.610.3
T

mean values of three measurements

Table 3 Determination of anionic surfactants in
commercial shampoos by the proposed
method and JIS method (Epton method)

Anionic surfactants, %

Sample
JIS method Proposed method'
A 74 7.5+04
B 7.6 7.5+0.4
C 5.8 5.6%0.3
D 18.5 20.0£0.6
1

mean values of three measurements

Table 4 Linearity of calibration graph for the de-
termination of a cationic surfactant by the
indirect titration method

+

mlgir:; d]r{l-—s Titrant/cm?f
0.00 14.37£0.02
0.25 13.461+0.02
0.50 12.18%0.02
1.00 10.56+0.01
1.50 8.261+0.01
2.00 6.32+0.01
2.50 4.0610.01

Titrant: 5.0X107>M Hyamine; Sample: mixture
of 20 ml of analytes (Zeph™) and 5 ml of 1.5X 1072
M DBS. ': mean values of three measurements,
with the largest deviations from the mean values.
Regression graph Yi(ml)=kX+b=—4.097X107*X
+ 14.423. Y: volume of titrant; k: slope of the
linear line; X: concentration of Hyamine; 4: inter-
cept of Y axis
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Table 5 Comparison between the proposed method and JIS method (Epton method) in the analysis of commer-

cial cationic surfactants

Cationic surfactants, %

Sample
JIS method Proposed method"
Alkyl benzyldimethyl ammonium chloride (354) 51.7 51.31£0.2
Alkyl trimethyl ammonium chloride (320) 29.1 30.0£0.3
Alkyl trimethyl ammonium chloride (343) 28.5 30.1+0.6
Alkyl trimethyl ammonium chloride (395) 81.8 - 77206
Dialkyl dimethyl ammonium chloride (489) 72.6 71.0+0.6
Dialkyl dimethyl ammonium chloride (563) 71.3 74.8+0.5
Dialkyl dimethyl ammonium chloride (557) 81.8 75.6£0.6
Dialkyl dimethyl ammonium chloride (581) 77.6 73.7£0.6

' mean values of three measurements; ( ): mean molecular weight
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Table 6 Determination of cationic surfactants in
commercial softerners by the proposed
method and JIS method (Epton method)

Cationic surfactants, %

Sample
JIS method Proposed method’
A 14.7 13.8+0.2
B 4.6 4.1£0.3
o] 13.9 12.2£0.1

 mean values of three measurements
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