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Fig. 4 Change in the absorption spectra of TCPP
adsorbed onto a silylated glass surface (TM mode)

10 pmol dm~?* of TCPP in 10 mmol dm ~® phosphate
buffer (pH 6) was sent to a flow cell, and the
absorption spectra of TCPP were monitored by the
present system at an interval of 0.2 s.

ITHELZ. SO, YUY TREZEAT S L E
WCHEEBRL, SABOREEBROARY PLVEIGL
72. TOARY M, BBV T 7 LV AART MV
ZRHOWTWELEREZITS 2 LT, BEOWINANRY b
Bz B, WEKE, BEROFI AKHE O FH
ATICKERIL S MY &7 KT (pH 13) TREL-d 0, K
@ YIMEH (M zoara¥lysy) TREL
723 0V O T L7

3 RREEH

31 ER-EMBERAXI IAERBILEBEZHV
3 TCPP & TMPyP DIERIRZ X7 b JL & FHECE A OAIE
VEBL L 72318 % TCPP & TMPyP D 7 5 A DWW 75 8 #2
DBEIISH L7z, —BlL LT, Fig. 4 & Fig. 512, ¥
YRR 725 A KD TCPP OWLA B DESRE R %
R, Fig. 4 3AKETH LN TM E— FORINA RS
MVOBFZILTH 5. FEEIZ04s TEICHIEEN TN S
A, TITEHZEOTL —HERL TS, MILLRERR
K7 MVIEDFTZTWDB T LW H B, —T, Fig. 5a)
FZOWEICBITLE—=2EE, 422 nm ® TM E— F,
TE E— FORSEE 2B LT7oy b LAZREZRT.
¥ 512 Fig. 5b) &, Fig. 5a) 75 Apy/Am KD, (1)
W& 0 A (0 FHEML, FhERMIFLTY
Oy ML72bDOTHD. FHEINM (0, &, F52°55
4° FEICERIREE E LD ISR LT WD 2 EDG DD
L2 BRAATE #21d 52.4°, BERAGE 0~ 20 s O PR A
(6, 13501 =22°, F72500~600s DFIHEMF (0,)
3 415%0.6°]. RVT7 14U EENTS F LIEERE
WS 5 & ERA (6, & 54.7° Zm$"Y ™, 7
b, TCPPIIRMCIET v ¥ A GEIIRE TS T 5
EHEDLNDH, WEITAEINSS hoTn EfEsh

Y, R, AR, (T, fA I R AR T TR B CRIE OB & T AR~ OB FWAE RO £ OB BI%E 431

a)

0.3
—TM
)
0.2 _,J"-‘\""’.‘[\-h‘ﬂlﬁv\:‘\psvn TE
) =
. ,l
7]
Q
<
0.1
0 . |
0 200 400 o0
Time /s
b)
90
= 80
s 70
<
o 60
5 A
5 w0 w
2 40 ]
©
c 30
£ 20
o
10
0 ) ‘
0 0 400 600
Time/s

Fig. 5 Absorbance changes at 422 nm in TM and TE
modes due to TCPP adsorption onto a silylated glass
surface a), and the change in average orientation
angle (6,) of adsorbed TCPP b)

The experimental conditions were the same as those
in Fig. 4.

5. ZOMENS, 1) WEOBRL ZEROWAEY 1 M 13D
5, HHNVIEFEOKE1ELE 2B TIEFHRIAA (0,
WER D, 2) WERIORTTORINDOEALIE 5, %
EOTRENE 2 5N 5P, REZFTidEmrhda e
FCTET, SHROMGPLETHL. —F, VT VREL
725 A KM~ O TMPyP O W % Bl L 7245 R % Fig. 6
IZRT. SHEUCHMEEZITo72E X0V ELOFKETH
D, BULRBEEEIEONTVWE. X F— FEBITMEDE
NTWBDIE, An/Ax 2R T2 ICYR/ £ 00k
VIR LB 2 L ICE B8N TH S, Theipds, 2
OLEOFHMIMA (0, FIFIF40°MNET—ETHH
LDV A ERMGT 500 ~ 600 s DFEHEEA (0,) &
425+ 1.7° & %2 5 72]. % B, Fig. 5b) & Fig. 6 DMWEICH
W, FHEAEA (0, 2RODBICKHEZIT) TM €£—
F& TE E— FOWOLEOBH # Fitkic—2T 5 LTHi
RIIELL Loz, T, SRIOHZEICELTIE, K
EEOBEEEN T ThHolzZ LERLTWAS. % 3B,
LI 2.5 Hz &\ ) LRI S 2 3 B CllE & 47 - 72
25, ZHEFEELTFa vy X—ZHELLD, E#EICH



432 BUNSEKI
60
S
3
)
c
<
<
S
®
£ 30
g
o
20 . .
0 200 400 600

Time /s

Fig. 6 Measurements of the orientation angle (6,)
of TMPyP adsorbed onto a silylated glass surface

Then, 10 pmol dm™ of TMPyP in 10 mmol dm™®
phosphate buffer (pH 7) was sent to the flow cell, and
the absorption spectra of TCPP were monitored by
the present system at an interval of 0.2 s.
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Development of a Linear Dichroism Measurement System
Using Slab Optical Waveguides and the in situ Observation of
Adsorption Process of Dye Molecules onto Glass Surface
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A linear dichroism measurement system using slab optical waveguides was developed for
observations of the adsorption process of dye molecules onto a glass surface. The absorption
spectra of the dye molecules in the TM mode and those in the TE mode were measured
alternately with the present system at a rate of 2.5 Hz; thus, the continuous change of the
average orientation angle (84) of dye molecules during the adsorption process were monitored.
The present system was applied to observations of the adsorption of 5, 10, 15, 20-tetrakis(4-
carboxyphenyl)-21 H,23 H-porphyrin (TCPP) and 5, 10, 15, 20-tetrakis (N-methylpyridinium-4-
y)-21H,23 H-porphyrin (TMPyP) onto a silylated glass surface and a bare glass surface.

Keywords : slab optical waveguide ; linear dichroism ; glass surface ; 5, 10, 15, 20-tetrakis(4-
carboxyphenyl)-21H,23 H-porphyrin ; 5, 10, 15, 20-tetrakis (N-methylpyridinium-4-
y1)-21H,23 H-porphyrin.



