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The photoacoustic spectra (PA spectra) of Rhodamine B dye adsorbed on silica particles (Rh B/
Si0) have been measured in the wavelength region of 300-700 nm. The spectral shape resembles
the absorption spectrum of Rh B aqueous dilute solution although less than § nm shifts of maxima to
the high energy side are ohserved in the PA spectra. This similarity suggests that Rh B molecules
on silica particles are as highly dispersed as those in the solution. The reasons for a slight difference
in band shape are considered between the PA spectrum and the diffuse reflection spectrum of Rh B/
$i0s  When the modulation freguency of light for excitation is increased some unknown species
being adsorbed very near to the surface of silica particles are detected in the PA spectra in the
wavelength region of 600700 nm. The ratio of the PA signal height at the maximum of Rh B
(=545 nm) to that at the surfactant’s band above (A=700nm) is plotted vs. the thermal diffusion
length. This analysis indicates that Rh B dye molecules are distributed within the depth of 64 um
from the surface of silica particles.
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Fig, 1 Typical experimental setup of photo-
acoustic spectroscopy (PAS).
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Fig. 2 Thotoacoustic spectrum of Rh B/SiQy
powder at f=1. 0% 10%"%, where f represeuts
the modulation frequency of light for excita-
tion.
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Fig. 3 Absorption spectrum of Rh B aqueous
solution, C=8. 26 x 10 "mol dm~2
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Table 1 Location of Band maxima of Rh B/SiO: powder and Rh B
aqueous solution.
Wavelength/nm'*
Sample Method
| 1 2 3 4

RL B/SiO | 545 510 400 350 oAS
Powder (sry®* {sh)y* {br)** {wp**
Rh B‘ AQ, | 554 515 405 3h4 ABSH
Solution®® | (5. 04)* {sh)® (bry* (3. c0)s=

* Band maxima are numbered from the long wavelength side; 2* gr-

stroag, sh: shoulder, br:
x 107"Mel dm=*;

broad, and w :
¥ Absorption spectroscopy

weak; ** loge; ™ C=6.23
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Fig. 4 Diffuse reflection spectrum of RhB/
Si0: powder with the white standard of BaSO4
{solid line), and its corrected spectrum accord-
ing to the Kubelka & Munlk’s equation {dotted
line).
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Fig. & Photoacoustic spectra of Rh B/SiO; pow-
der with various values of modulation fre-
quency of light for excitation: A 10X 10%"L,
B: 5 9x10%7Y, C: 2,4x10%7, D 1. 0x10%7,
E: 6657} F: 568", G: 2 257 The zero line
in the individual spectrum (A~G) is indicated
by the small letter in the right side of each
line.
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Fig. 6 Schematic illustration of photoacoustic
spectrum of Rh B/SiO: powder {upper), and
the dependency of /e on the modulation fre-
quency of light for excitation {lower). @, &, 1o ;
sge text.

uSpo QHRTO p e 3 bla OROMESE, ¢ M
k*(”é@ﬁﬂﬁﬁm6£9%<ﬁﬁ?5RhBﬁE
CIEFHEELRE SN S« BERNT S bidEh
LEBWATHLEEEZI RS, —H, ,uoé,u @ﬂﬁﬂ‘t"‘ﬂi

pERELLUTE ble BEALIZD, COHE, 20
AT 6 R ¢ bXBELUIWEEZRELTINE, fE-
T, RhB @+ AHFEEPGES m LOATIZE
AT LIINEHWT & 5, Fig. 8 1D z0o=84x10"%m
o TN

CORREEICERT L5, FERARE MRS
LT&&%%LLO Fig. 7%, {528 100 0B+ Rh B

LHFEDE LY ART (BEfHbhR) 05RO~

M?%%QRMB ¥, CIRETFEELN S BRI ERO
PUARFRECE{BEINTNE, f£-T, LiTkd
7o wo t, CORANCABNBEHE, TR LicEE
75 RhB @, RFEEFADSHORBERD I &&
ZLEPEESTES S,

5. #% it

NeEESFECLD VY ANT EBCWRE LA RhB
WA~y FAERIEL, ROEHES,

=3l

—_—27 —



— 174 —

Fig. 7 Photograph of highly colored SiOs particle {center) in the microscopic view

(100} of Rh B/SiO: powder.
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