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Abstract

The effects of Ca®* ion on the formation of micelle colloid of nonionic surfactants, nonylphe-
nol-(ethylene oxide), (NP-(EO)n; n=11,40,100) were investigated by the iodine solubilization

method. The characteristics of spectra depended on the concentration of Ca®*

ion and the

number of EO unit. Above CMC(critical micelle concentration), the intensity of the CT (charge
transfer) band by the addition of Ca*" ion for the NP-(EO);; and NP-(EO)y increased and
then decreased and for the NP-(EO)0 continuously increased. The increase in the intensity

of CT band were attributed to the compactness of micelle in the presence of Ca**

ion. These

phenomena may be explained by the fact that the linear ethylene oxide (EQ) chain, relatively
free to assume various configuration in aqueous solution, could form a pseudo-crown ether

structures capable of forming complexes with Ca®*
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Fig. 1. The absorption spectra to the CT interaction

of NP-(EOQ),; With iodine in water at 25C.
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Fig. 2. The change in maximum absorption wavele-
ngth of iodine by the addition of nonionic sur-

factant in water at 25C.

Fig2e 2929 NP-(EQ), 3t Adlels #IEH
Aol g Ho) FFagelre FF= HE NP-
(EO), o Tx9 &2 ZAg agozx, F4x
3} Z o] CMC(critical micelle concentration)& 713
ozt AA dAE B & vk o]y AL
NP-(EO).°l Z7]dle &l o &9 ¥ &
AR ALY &0 Rl A ez ¥ BaE ot
EAET ode] =W AFAE sAst SwF
o gt F f QlES dAlgh
EOANE & 743 Az7E AR A 22 =9
Aol s AES A T F dE AR FALE G
o, AgA = o FAd 0E AR FAS A
WA A=y 4y I FExe E FUHE
ZzYPFoa 2 5 vk £3 Fig2dl4 CMCE NP-
(EO)y1, NP-(EO)s 28I NP-(EO) 0] £2.8 713

=
A

r\r ;

oftt

mat-

o EO @9l 3o 42 ¢ 4 e, ohe
NP-EO).E4H8] EO ©147} 37518 & ¥A9}e)
S22 5ol ARAH FYA AR FHE
Aol AdHos goldAA ATA FHol o9
AE Ao AN 5 Aok

6 LA
5
0.40 ~
a
0.20 ~ 3
W 2
9
g b
£
2 - 8
g 6 ! //’\\ [NP-(EOI,).
oao b 5 v /\ 1 0.8 x w0
X 2 1o
a v~ \ 3 20
a 30
0.20 - 3 § 5.0
R ) & 10
1
Q.00 4
240 360 480

Wavelength (nm)

Fig. 3. The absorption spectra to the CT interaction
of NP-(EOQ);; with iodine in the presence of
CaCl; in water at 25C.
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Fig. 4. The absorption spectra to the CT interaction
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Fig. 5. The absorbance at maximum absorption wa-
velength plotted against log C of NP-(EQ)y
in the the presence of various concentration

of CaCly in water at 25C.
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Table. 1 Values of the CMC of the nonionic surfactant by iodine solubilization method in the presence of the

various concentration of CaCl; in water at 25C.

Conc. of CMC of the Nonioninc Surfactant(M)
CaCl,(M) NP-(EOQ)v NP-(EO)4 NP-(EQ)
0 1.05Xx 10 2.45X10* 3.09X10*
0.1 3.98X10° 1.91X10* 1.90x10*
0.2 3.89X10° 1.78X10* 1.86X10*
0.3 1.78X10°% 1.76 X 10* 1.82x10*
04 1.77X10° 1.74X10* 181X 10
05 1.76 X10° 1.58X10* 1.66X10°
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