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Fig. 1 Varation of surface tension of agueous

solutions with the concentration ¢ of

surface~active substances

pC=—log(C/mol dm3); —@- Na*IPB-;
Zeph*Cl-; —A— BEA*Cl-; Temp. : 18.5°C
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Surface tension titration of Na*TPB-

with Zeph+Cl-
—(Q=— A 5.0-ml portion of 10.00 mM Na*TPB~ was
titrated with 9.809 mM Zeph*Cl~. —@— A 5.0-ml
portion of 9.809mM Zeph*Cl~ was titrated with
10.00 mM Na*TPB-.

Fig. 2

749 3 VBRI YA 10.00mM NaTPB jEH#ERE
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Fig. 3 Surface tension titration of the standard
Na*TPB- solutions with zephiramine
solutions of the same councentrations

5.0-ml portions of —QO— 10mM, —@— 1mM and
—A~ 0.1 mM Na*TPB- were titrated with Zeph*Cl-
solutions.

# NaTPB %% & FiED Zeph+Cl- EKCHE L
Jo. WREBKEOBEN 1mM R 10mM 0BT
X, MEBOREENOETIZARELSHEY & 5K EH
B, 0.1mM OBAITKABOEEENOE
TARNEL, BREDBEITEETH - 7.
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Table 1 Comparison of the direct surface tension titration method with argentimetric
titration and indicator titration methods

Concentration of quaternary ammonium cation/mM,

Quaternary ammonium

mean and 95 %‘ confidence limits

cation Surface tension Argentimetric Indicator o o
titration®? titration® titration®
Zephiramine 9.829::0.017 (H® 9.8094:0.021 (7) 9.8074:0.020 (6) 3.62 2.118
Cetylpyridinium 9.4924-0.019 (5) 9.486+£0.027 (5) 9.47240.006 (5) 1.71 0.649
Dodecyltrimethylammonium 9.3014-0.019 (5) 9.322:4:0.024 (5) — 2.33 1.819
Cetyltrimethylammonium 10.044::0.011 (6) 10.025+0.022 (5) — 5.50 1.382
Benzylcetyldimethylammonium 9.510:£0.037 (4) 9.5524:0.068 (5) 9.484::0.029 (5) 2.35 1.662

a), ¢) A 5.0-ml portion of 10.00 mM Na*TPB- was titrated. b) Titrant : 50 mM AgNOjz. ) Indicator : Titanium yellow. d) No.

in parentheses shows number of titrations.

Table 2 Comparison of present back titration method with argentimetric titration method

Concentration of the sample solution/mM,

mean and 95 % confidence limits

Sample solution Fy ty
Surface tension Argentimetric
titration titration®
Benzyltrimethylammonium 10.07420.020 (5) 10.064::0.022 (5) 1.71 0.580
Benzyliriethylammonium 9.79240.034 (5) 9.751:£0.052 (5) 4.85 1.451
Benzyldimethylphenylammonium 9.445£0.030 (5) 9.4554:0.026 (4) 1.31 0.837
Tetraphenylphosphonium 9.5184:0.074 (5) 9.5254:0.035 (4) 2.78 0.280
Tetraphenylarsonium 9.399:0.028 (5) 9.4054:0.026 (5) 1.13 0.441
Potassium® 9.96040.063 (5) — — —

a) Titrant : 50 mM AgNO;. b) 10.00 mM hydrogen potassium phthalate. c¢) No. in parentheses shows number of titrations.
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Surface tensiom tiration of guazternary onium
ions with the standard solution eof sodium
tetraphenyiborate. Masamitsu Karaora, Yukihiro
Kownpor and Tomihito Kamesara (Department of
Chemistry, Faculty of Science, Hokkaido University,
Kita 10, Nishi 8, Kita-ku, Sapporo-shi, Hokkaido)

The surface tension titration methods of potassium
ion and some quaternary onium cations with tetra-
phenylborate anion {B(CgHj),~, TPB-} were de-
scribed. TPB is widely used as a precipitant of
potassium and some monovalent metal ions and is
known as an anioanic surfactant. Surface tension was
measured by the Shimadzu surface tensometer ST-1,
which is based on the Wilheliny method. Some
quaternary ammonium cations which have strong
surface activity were titrated directly with standard
TPB solution. Potassium ion and some quaternary
onium cations having small surface activity were back
titrated as follows, To the sample solution was added
an excess consiant amount of TPB solution, the pre--
cipitate was removed by filtration, and then the
excess TPB was titrated with a standard zephiramine
(benzyldlmedlyltenadecylammomum chloride) solu-
tion. The end point showed good agreement with
the color change of the titanium yellow adsorption
indicator. This method is compar ed with argentimetric
titration of the chloride ion in the quaternary onium
salts, The F- and i-tests showed that there are no
significant differences between the wvariances and
means of the present and argentimetric titration
methods.

(Received Oct. 1, 1979)
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