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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 10"" 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.

Keywords : n-dialkyl-2,2"-thiacyanine dyes; surfactants; ion association ; spectrophotometry.
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Fig. 1
DHT: 1x 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

Absorption spectra of DHT at different pHs

HHRLUZ-AEARESX107' M 02ml 2B -7z, ZTHiZ#
BEOWEEED H VKL M) T ABEEE AT pH Z#
L, 0.1% TX-100 KB GREEIC XD BRAIRIE 0.005~
0.02%), DBS Vi (AL 0~10x10°M) &MA 7.
mAF CAEMKEMA 2, 650 nm THRLE 2 HE L
7-.
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#woxX tRlk, KB, B, K 27 = RHHERAE L VA o v RIS 0% & 921
Table 1 Acid dissociation constants and molar absorptivities of the tested reagents
Reagent pK. £/10" dm’ mol ™' ecm ™' 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%10"x + 0.007 0.999
DBT 760 38 DBT y =118 X 10"'x + 0.046 0.999
DHT 760 2.5 DHT y =846 < 10'x + 0.007 0.997
20 BeALZhofe, UL, RS 10 58k, WREC
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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: 110 °M; pH2.5; DBS (10 °M): (1) 0, (2)
2,(3)4, (4 6, (5) 8, (6) 10

02% THhHb. EORELTHELA & LT TX-100 22
%< TH DBS L DIEHE 1~2 DRUIERE L oS, #
DRIIEB D E L 2O T ERAIZ MR 5135 HBEF L
WV, ENTROREIZOOCTIREEZ 2L & Wi/
ZHE L7-#%, DET: 0.005%, DPT: 0.005%, DBT:
0.01%, DHT: 0.02% TdH-72DT, TNHDEERR
R
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M) ZHWVWTDBS (5.0X10 °M) D4 4 v &EGHEOR
RELZHNIZE 25, 605 F THRILE 0.15 TELIZ
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Fig. 3 Absorption spectra of the ion associate
between DHT and Zeph

DHT: 1 X 107" M; Zeph (10 "M): (1) 0, (2) 2, (3) 4,
(4) 6, (5) 8, (6) 10
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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]=1.00X107"M
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KB —MARTAF Y RAERDEZFHT HEA 4 R EEFHEEEEN OO0 A + > ik 2 HElic
L, BAFKIEII T2 8L, ZODONIWREHORL L o-7 VELVEZEA L2 WRERE &
BL7z. TVERLVEORFEH4 L 6 DLORHBERILEWTHY, pK, 2RKDZ. REH2 & 3 OHEMS
EEML7GA A YRR A, BOLBERIC X DA 4+ VREEEA (DBS) & OS5 & et L
720 33-UNFIN292FT7 L7 =y (DHT, C6 DRE) 2HVT, 10 MA—¥—DDBS 2 ERT S
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