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Effects of Surfactant Micelles and Excitation Wavelength
on the Photoionization of 4-Ethylphenol

Akio KINJO*, Toshio UCHIHARA*, and Yoshiko NAKACHI*

Abstract

The quantum yield for the oxidation of Fe?* induced by the photoionization
of 4-ethylphenol (EP) was measured in various media such as water, SDS, DTAB
and Brij 35 micellar solutions as a function of the excitation wavelength. The
largest value was observed in SDS solutions and the smallest one in DTAB solutions
at all excitation wavelength studied. Brij 35 and aqueous solutions gave the inter-
mediate values.

The quantum yield was found to have a constant value at the wavelength
ranging from 290 nm down to 255 nm. It increased at wavelength below 240 nm.
The corresponding phenomena were observed for the relative fluorescence quantum
yield of EP; i.e., the fluorescence yield was constant in the wavelength region from
290 nm to 255 nm and decreased for the shorter wavelength.
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H + 02 —— HO: (2)
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Table.1. Intensity of the incident light used for excitation of the sample
at various wavelength.

Wavelength 230 235 240 255 260 270 280 285 290
(nm)
Intensity 0.22 0.33 0.49 0.88 1.11 1.36 1.88 1.99 2.14
(X10 %in.s ")

Fig.143, 1.00 x10 MEP, 1.00 x 10 MFeSO« 5 & T 9.98 x10 "M H2SO4 % & €5kl % 255nm
DOFEXTHEE LT, £RTEFe(ll) 4+ »ORINARY F VvAERBRLI:SDTH S, [BHHEREIIC
5 EAEDOHAR, EPOYXA 2 btk » TKIIBFHERINICLEERL TS, Feo(I)
4 & /iEk B RBIUIEP OB X THE|ATE 282/ &0, X, EPOFWHIFe(I) 44 vic
K-> THESNBWOT, EPOBETRAVE—bFe(I) 43y ~BBHLTI 2+ /LT H LR
AEhd, #€-T, KBHICE > TERINBKNBTFTIREPOA & itk bDEEAON S,

79y rREHIBETAEA X ik > TKIBFEHE L ST AERSB0OT, +2 5RO
BMOSGHETH Do Fig.2 11 5.03x10 MEP, 1.00 x10 MFeSO 4 % & U H2S04 A &Lrkiigic 280
nmDGHENAE 603G Uity HEh s Fe(ll) 4 2 v DEEHSHEREEICE > TESETED



40 SR FHIF - {1 4 —TF T 2 ) — WDNA & VLIEHE B L LV LEHEREOYER

©)
0.4}
(5)
g 0.3
8 R
E )
< 02
)
o1}
(1)
305 320 330 340 350

Wavelength (nm)

Fig.1. Absorption spectra of Fe®* produced by exposing the sample solution
containing 1.00 X 10*M 4—ethylphenol, 1.00 X10 M FeSO4 and 9.98 x10"*M
H2S0s to 255nm light. Exposure time(min.):(1)0,(2) 20, (3) 40, (4) 60, (5) 80,

(6) 100.
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Fig.2. Absorbance of Fe®*produced in the irradiated sample solution as a
function of the sulfuric acid concentration. Absorbance was measured at
305 nm after the solution containing 5.03 x10°M 4—ethylphenol and 1.00x
10 °*MFeSO4 was exposed to 280 nm light for 60 minutes.
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Fig.3. Absorbance of Fe®* produced in the irradiated sample solution as a
function of the exposure time. The solution containing 1.00x 107%M
4 —ethylphenol, 1.00x 107°M FeSO«4 and 9.98 x10 M H2SO« was exposed
to 255 nm light and absorbance was measured at 305nm. @ : Oz was
bubbled through the solution. O : Oz was flushed over the solution
with stirring by a magnetic stirrer.
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3.2 EPOIE€IADFERA{L
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BOENMEKT B, > TEOTDL O 7 =/ — AP NI KBIEET 500, Théditen
WICEAT 00X HEST B LENTE S, Figd i3, KiE#E, 0.080M SDS, 0.080M DTAB &
UF 0.060M Brij35 itk ic 513 % 2 X 10 MEPDIRINZ <7 b L THY, BuntonBAtsiiLickH1
7 PRI B,
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Fig.4. Absorption spectra of 2 X 107®M 4 —ethylphenol in water (1), 0.080 M
SDS(2),0.080M DTAB(3), and 0.060M Brij—35 (4) solutions. Path length

is 2 mm.
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Fig.5 4 EP O % 5.01 x10°M KEE LT, REEERLE % MM S /384, EPD285nmic
BOBBAEMNE S TS B0ERLEODTH S, BHER 2merEHOTHIE LK, SDS,
DTAB, Brij35, WhDIBa s, 2hEhdemeftiih OB AN Ligs, EPS 3 € Hic
BiITdactbbh s, RMERRAOSHZEEL L TEEIR 7S b vicE L, EPHS LT A4

1.90
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Absorbance
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Fig.5. Absorbance of 5.01 X 107®M 4—ethylphenol solutions at 285nm as a
function of the surfactant concentration; (@) SDS, (D) DTAB, ()
Brij—35.
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(LORFINBAETR L ODTH S, M4 4 btk » THEK SN/ Fe() 14 ¥ DIVRTH
bLTHB0T, 20 L MKHNBFERORFINRE S L LiLle s, BMBBERETS 5.
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Fig.6. Quantum yields of Fe®* formation, ® recm) ,as a function of excitation
wavelength, for the solution containing 5.06X10-3M4—ethylphenol, 1.00 x10°°M
FeSO4+ and 0.4M H2S0: in water((O), 0.080M SDS (@), 0.080M DTAB((D)
and 0.060M Brij—35(().
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Fig.7. Quantum yields of Fe®* formation, ® re(n), as a function of excitation
wavelengh, for the solution containing 5.06 X10°M 4—ethylphenol, 1.00x10™*M
FeSOs and 0.05M H2SO04 in water (O), 0.080M SDS(@), 0.080M DTAB
(D) and 0.060M Brij—35 (P ).
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Fig.8 13 3.12x10 "MEP, 1.00 x10 °MFeSO4 £ £ ¥ 0.056M H2S04 % &1s, Kifil, SDS#&
U'DTAB 3 £ Vg I B} 3 EP DM S OB OMRERICL 2 E{LERLIbDTH 5,
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Fig.8. Relative fluorescence quantum yields, ®, as a function of the excitation
wavelength, for the solution containing 3.12 %107 5M 4—ethylphenol, 1.00x1073 M
FeSOa4 and 0.05M H2S0: in water (O), 0.080M DTAB((D) and 0.080 M
SDS(@).
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