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Determination of the Critical Micelle Concentration of
Surfactant in Aqueous Solution by Twisted Intramolecular
Charge Transfer Probe DMABN
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Abstract: With p-N,N-dimethylaminobenzonitrile (DMABN) as a probe, the variations of the intensity of its second
fluorescence emission (/,) and the corresponding characteristic wavelength (A,) with the surfactant concentration (c), here
the examined surfactants (C,,TABr, SDS, C:Es, and C;»-3-C,,+ 2Br), were measured by Hitachi F4500 fluorescence
spectrophotometer. The results showed that both the break point on the /,—c curve and the minimum of the derivative
variation corresponding to the A,—c curve agreed very well with the critical micelle concentration (cmc) of the surfactant
in aqueous solution as measured by surface tension technique. Due to strong aggregation of C,,-3-C,,*2Br in aqueous
solution, the information about loose micellar structure could be obtained by its A,—c curve.

Key Words: Twisted intramolecular charge transfer probe; Dual fluorescence; DMABN; Critical micelle
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Fig.1 Fluorescence spectra of DMABN in C,TABr (a), SDS (b), and C,E;; (c) aqueous solutions at 25 °C
From curve 1 to curve 8, the surfactant concentrations are successively 0, 1, 5, 10, 16, 20, 25, and 40 mmol - L™ for C,;,TABr; 0, 0.1, 2, 4, 8, 10, 14, and
24 mmol L™ for SDS; and 0, 0.01, 0.03, 0.05, 0.06, 0.1, 0.2, and 0.4 mmol L™ for C;,E,.
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The arrows show the corresponding cmc of the surfactants in
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C:TABr(2),SDS (0), and C,,E5 (V), respectively.
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Fig.3 Semilogarithmic plots of surface tension (y)
versus surfactant concentration (c) at 25 °C
The symbols represent C,,TABr (2), SDS (0O), and Ci,E» (V), respectively.
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Fig.4 Variation of the characteristic wavelength (A,) according to the TICT band of DMABN with
the surfactant concentration (¢) at 25 °C

The dashed curve is the corresponding derivative variation and the minimum represents the cmc.
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Table 1 Characteristic parameters of various ar

surfactants in aqueous solution measured by 12 0 a
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cme (mol*L™)  cmc (mol*L™")  cmc (molL™") Ac, . " . s
Surfactant (measured by 1,) (measured by A,) (measured by y) cmc E6 (a) Cu:?’-clz 2Br By B KR Py EIJJ\;IE%EE b5
X F CPC iREXF; (b) Ci-3-Cro* 2Br FFI R EEI (V) FE

C,,TABr 1.5x107 1.6x107* 1.6x107 0.30 - e
SDS 7.4x107 8.5x107° 7.9x107 0.51 ‘:ZUE(C)E"J&WK
Fig.6 (a) Relationship between the fluorescence
CiaEx 7.1x107 5.8x107 71107 0.35 intensity ratio of Py and the concentration of CPC in
Ci-3-Cp*2Br  7.1x107* 1.0x107 9.4x107 5.2 C1-3-C1;* 2Br micellar solution; (b) variation of the
Ac, is the width of concentration region during the rapid descent of A, aggregation number (V) of C1,-3-C,*2Br micelle with

with the surfactant concentration c. the surfactant concentration (c)
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