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For the spectrophotometric determination of anionic surfactants in aqueous media, cationic
dyes with a 2,2'-thiacyanine skeleton were newly synthesized. Carbon numbers of 4 and 6 in the
n-dialkyl chain combined at the N position of 2,2'-thiacyanine are new compounds.
Fundamental information, such as the pK, values, was obtained. These two compounds and
purchased diethyl- and dipropyl-2,2'-thiacyanine were examined for the spectrophotometric
determination of an anionic surfactant, DBS. Of these, 3,3"-dihexyl-2,2'-thiacyanine (DHT)
showed the best sensitivity. The calibration graph for DBS with DHT was linear up to 1 X 10~°
M, and the detection limit was 4 X 107" M. By a hydrophobic interaction, even a cationic
surfactant, Zephiramine, and a nonionic surfactant, Triton X-100, could react with DHT. The

ion-association constants for these surfactants with DHT were obtained.
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Fig. 1 Absorption spectra of DHT at different pHs

DHT: 1 X 10 °M; pH: (1) 0.67, (2) 0.93, (3) 1.27,
(4) 1.54, (5) 1.83, (6) 2.41, (7) 2.64, (8) 2.97, (9) 4.28,
(10) 6.53
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Table 1 Acid dissociation constants and molar absorptivities of the tested reagents
Reagent pK. £/10*dm® mol " cm ™! Wavelength/nm
DET 22+0.1 18 650
DPT 22=%0.1 80 650
DBT 23%0.2 190 650
DHT 22+0.2 210 650
Table 2 Optimized conditions for the determination Table 3 Calibration graphs for the determination of
of DBS DBS
Reagent Wavelength/nm pH Reagent Equation Correlation coefficient
DET 666 3.8 DET — —
DPT 780 4.2 DPT y=1.47 X 10"x + 0.007 0.999
DBT 760 3.8 DBT y=1.18 X 10*x + 0.046 0.999
DHT 760 2.5 DHT y=3.46 X 10*x + 0.007 0.997
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Fig. 2 Absorption spectra of the ion associate
between DHT and DBS in the presence of 0.02% TX-
100

DHT: 1 x10 °M; pH 2.5; DBS (10 °M):
2,(3) 4, (4) 6, (5) 8, (6) 10
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Fig. 3 Absorption spectra of the ion associate
between DHT and Zeph

DHT: 1 X 10 °M; Zeph (10" °M): (1) 0, (2) 2, (3) 4,
(4) 6, (5) 8, (6) 10

CEWIr ol BUSTED MR S FBUKRTEERI 2 TR
TERDMEH S S & h, BA & ¥ GG >4 4 > i
WER > 6 4 A > SR TH - 7z,

3.7 REEMEEDSF LSBT

W SO E 2> 72 DHT 33 (1.00 X 10° M) % H]
W, WEIREED SR 2RO TREEA + v REEHR, JEA
F RERNGTEA, B A o+ FREER & O A+ VS G RR
OB RN L7, ZOME% Table 4 1R T. BA
F > BRSO3 o FERNTE VA O i 12 e ~OKIR IR
&, ZORERBEA A L FUEEER & T ARERA 4 v
AR EREL, EEMICKELTWD EEZZ 5N,

4 F & ®

ARBEEE VR, KERHRTOEA + » il
BRIDOERDT2DIZT VFIVHEDOR 52T = v etz
BIZE L7z &R LSRR M e C IR A 4 » A
TR RbE A 4 2 FUREER & D RIS %A%, A+ U5t
AR & X FF IR & UK EAER & T m I BOe
LTWa., AR THBELZREZHONIZ, 10°M L

KAGAKU Vol. 53 (2004)

Table 4 Ion association constants (K) for each sur-

factant with DHT
Surfactant log K
DBS (Anionic) 10.2
TX-100 (Nonionic) 2.8
Zeph (Cationic) 3.4

[DHT]=1.00 X 10 °M
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