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Electrochromic Properties of Phenanthroline Derivative Polymer-Complexes
(OM Kitagawa, M.Ohba, H.Inaba*, N.Oyama (Tokyo Univ. of Agr. & Tech., *Central Grass)

1A01

(Bf) B#BLuKREE2TIECHEE LTS (D OobY X
(N7 z+v oy v) (Fig.1-A) #EENMLNTNS,
HARETHR, ChETR7Y VEHEEREASEPICCOD
BEEZHBENCERLESHEBOBILENETHEILY b
070354 (EC) COWTHELEY, LML, 20
BEIBEEEENBVEOMEN S >z, EFEETRERIASOD
REERRTBI.HIC, EFOoF 2 ILE (Fig.1-B) LU 7
/% (Fig1-C) #BIFICFE>7 - boy v iEEES
MU, Cho0BRESHBEER L, TOECEHICOWT
B LI, SHOICHBEBEOBFBRIRIC. RUMEBHICD
WTHEHICTFMML 1=,

(X8) RUF 7+ 0 ) UEHE, SXUMYIX (7
v bOY UFEEE) & () $EE, SAREICTERL
o EFOFONE, U7/ BEEBRHEFICE >+ Vv
FOUVEEESUERREA D, BRESEEERLEL, B
S AR EEEOEBRIEP N N IARESEANTH 1=,
FCHEBHOIn-situRIRIZ, KREBHFEEHNEEICE-T
o1,

(#2) 0.1 MBERMF MY ILEEZEL7EM=bY L
BRPICHEITZ ., XY T+ v bo) UEEEHERESE
0. BILBTEG (Fe"'") @339 1450 v oKLV EY
SLH, BLIUBRRH-BUBREFIg22ICTRT, M&LY FEHN
Fe(ll) / Fe(N) D AT ) HEE{L BRI EERT ENDMN B,

1A02

BhCHETIBFBEORN T OIEEEE (D,,,) /N2 E
&Yk tz, TableldkICHRELE-ZDE EEAHART
B LBICD LTS NI BES (D,,,) 7T,

ST (A) 2 ) ®) Q@ © © @)

oM 2 OH M g S
3 £ <
& s

“5,,6 4
! @S @S

Bathophenanthroline 3,6-di(o-hydroxy benzyl phenyl) 3,6-di(o-amino benzyl phenyl)
sulforamide)phenanthroline.

. sulf ide)ph throline.
dislfonato(bphen) ultonaside)ehemnthroline

(hbps-phen) (abps-phen)
Fig.1
(* Table. Apparent diffusion coefficients for the
10uA homogeneous charge transport within films

obtained with the metal complexes of (A) (B)
and (C) ligands shown in Fig.1.

(3)
Complex| ®(pm) | C(M) D_"°’(cm’s' ") | D,y ¥cm’s?)
(A) 035 | 0.23 2.0x10"° 1.3x10™°
ssH]
(B) 012 | 0.09 1.4x10° 1.3x10°*
- (©) 0.78 | 0.19 3.7x10° 3.7x10°
_E /¥ vs,SSCE

Fig.2 Cyclic voltammogtam and frequency-potential curve for {Fe(bpen-hbs)’)****
polymer film coated quartz crystal electrode in 0.1M NaClO, acetonitrile solution.

Scan rate:SmV/s.

1) N.Oyama, T.Ohsaka, and M.Nakanishi, J.Macromol.Sci-Chem.,A24,375-388(1987).
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Photoelectrochemical Behavior of Polysiloxanes with Pendant Methylviologen
°K.Yamada®, S.Rin. N.Kobayashi. K.Ikeda. R.Hirohashi and M.Kaneko**
( Chiba Univ. Grad. Sch. of Sci.& Tec.®, Chiba Univ., The Inst.of Phys. & Chem. Res.*®)
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Figure 1 Absorption and action
spectra of PSi0O-MV®* at -0.50 V.
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Electrochemical Response of Functional Molecule Having Photochromic and Redox Moieties
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Photoelectrochemical Properties of Redox Bilayer and Trilayer Devices Fabricated
with Electropolymerized Metallocene Films.

H. Nishihara, K. Sakamoto, H. Motohashi, K. Aramaki (Keio Univ.)
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Fig. 3 Energetic diagram of the trilayer device
J. Chem. Soc.,Chem. Commurn., 1987, 1299; Chem. Lett., 1990,
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Mechanism of Light Image Formations
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Polyaniline Films Containing TiOs Particles
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Electrochemical Formation of Organic Thin Films by Application of Chromogenic Development Process

K. Sugawara, K. Uehara, T. Saji, Tokyo Institute of Technology
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Conversion of Phase Transition of Hydrogels to Electric Signal by Using Gel-Modified Microelectrodes

M.Watanabe (Yokohama National Univ.) Y.Tadenuma, M.Ban, K.Sanui, N.Ogata (Sophia Univ.)
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Fig. 1 Temperature dependences of concentrution and diffusion
coeMiclent of [Ru(NILXICH Inside (C,D) and outside (Co,De) of
PNIPAAm gel, when gel-modified electrode is immersed in
SmM [Ru(NH:)Cl aq. soln. containing 0.1M NaCL

Table 1 Thermodynamic Parameters for Partition of
[Ru(NH3)6]CI3 into Poly(N-isopropyl acrylamide)
Gel Phase from Aqueous Solution Containing 5 mM

[Ru(NH3)6]CI3 and 0.1 M NaCl

Electrochemical behavior of thermal-responsive redox active polymer electrode.
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Preparation and applicaton of poly-L-lysine modified electrodes

I. Taniguchi, R. Muraguchi, Y. Hirakawa ( Kumamoto Univ. )

. REBBIBEA VU A BBRERE NI RRGHR TR S UTo p HBETCHEBEIR:, COBRBLTREEE X > A
WEF OV ERKBER Y ORTEREORBIL>TF =% JROBBREFHHILZOEHLT. KU -L-UYY O
YERBLROTVWEILBHOIATVE, COROBB LT BRELI->DTRZZLFFIYVOBBRIEDEENEL B3
BEEIVRAVRORTFBHREETHRTH S, —F. A8 EXREhr.
HrHETIBMEI L A IVETHBI 7L E*S g, BibA>

UYLRBEAVCTIRY-L-UYY RYORY DS HOM (8
REETT. TE2RIBHRELBD SRS, £ THH Lo, ™
RTR. HILOBERATONROBAD» SREABBRE L » # =
AVHERYL- YUY THHMELL - EBLERL. T0R ﬁ
BHMEEITo . 2

2. RY-L-UYY BHEBR. KU-L-UYY 2RARK Py

ZACVTRAEBBREOANVEF O LEYL KU -L-US T

S/ BO-MEEARGEEIHERHOTHBL -, b 3 T 4
BEECLIEEC LKA, BALEEER. X H 12y
VIRV BE AP - ko TH-,

3. HEBITCZLAVBBHTTBRREL-ALVEF S LE
EHTIAD-—KUBBLETIR Fe(CN) 6374 D& 3R F =%
BELFy 2 AHOELVIEY S AR BEBRT L LR, e
ARMERL O MAEBARGOWMBLL S, —~F, T  Scheme | Preparation of poly-Lriysine
ﬁ@iﬁﬁﬁ?ufbanAcmxﬁﬁﬁmEE¢®ﬁﬁﬁE

Fig. 1 Cyclic voltammograms of
2 mM Fe(CN)™ at bare (—) and
poly-L-lysine modified (——
carbon electrodes at pH 7.
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Electronic Chemistry of Oxygen and Active Oxygens IX.
Mechanism of Electrocatalytic Reduction of Oxygen by Flavine Analogue Polymer Film
T. Watanabe, K. Tokuda and T. Ohsaka (Tokyo Institute of Technology)
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Fig. 1. Schematic depiction of the electrocatalyzed
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ORMILBTIEENB oMK ()o REMMTTH. AK-IBEER E(V) vs Ag/AgCI(KCI satd.)
BRTOBITE - 1BUR. REABBOBES & LXK 190nVIEWAL Fig. 1 Cyclic voltammograms obtained at (a,b) bare BPG
Zy7bL, BExBAKOMMMRE S (b,d)o COBMBERTMIK electrode and (c,d) AK-1 filmed BPG electrode in 0.2 M
R, HEABROBU L HEARBBOBA £ +0.6V~0.8V(vs Ag NaCl04 aqueous solution (pH 1.0). (a,c):under N2 atmos-
JARC) ETHFILIEWEBMEBELE M >/ T NiZ, PPDRPDAND phere ; (b,d):under 0z atmosphere(0Oz-saturated).
BEORABTMBERECOBMERBRRUL I LETRRLTWL 3, [1] T.Ohsaka et al., J. Chem. Soc. Commun.,487,1072

F /. AK-1%0.2M Et NCI04/DMF&H 3 WV i3 AN IEHEICE D L. (1991)
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CGREX -#BT) ORBLLEE, B X MR 3
Oxygen Reduction Property by Aggregated Porphyrin/Polymer-Modified Electrodes

OH. Torii, M. Yuasa, I. Sekine ( Fac. of Sci. & Tech.,Science Univ. of Tokyo )

1. B BABIREFWIDVREHEBCLIBRROLETFR RERHEROBRRUERToE LI A, B FHEEMR TSI
TEDVWTREEZMATET NS 2, RBTRIVRELBER EORELROEN . BHFEMNRTRIGUTORETH oL,
SRAF VI /ELFREGEELZ2RFN L, EERSERLBER UEozZ e &) SR VI/BLFREGBRBIEDLBER
TROHEMEEELE, TEEFTILEAOND 8 ARBORICEEKBROERICOL
2. FE SRV VVERIERICET EHOERTT: TLEDbEHET 3,

AVETRIToV BN WM M) VR L W B EY 2 B FLLTH I (BEIM)

-k Tz YT V)P(2VPy), & Y(4-k =Wk’ VY V)P(VPy), 2-b" Zhk* Uy v-3$) @R, TRLEBEIEKMALMEE K, 1991, 50(1C11)
VEE A {KP(4VPy/St), 2k =hk” VY y-7" #N3300p-h S E A 4KP(2VPy/ 2)WRNAML, W5y TE LT KK, 41,N0,3,634 (1J23) (1992)

BMA), 4-b" =Mt UV U-2FV 3k E A 4KP(4VPy/St), 4-b =we" YY" V-7 $u3
BIUV-P R EAEP(AVPY/BMA) DR EROBWMIC & U S RILF W74))-

BOFREBE., ZODENADF) 3774 PO BB ICEH = €,

BRRTEELEK)Y) -7 {2 B (RRDE) R U H4 00908 M3Viby-

Table 1 Results of RRDE by Aggregeted Porphyrin/Polymer-
Modified Elctrodes.

(CHWWEL URMEL =, Polymer Ei 2(nV vs. SCE) H20(%)
3. BR SRENWII/EBHTFREHLEBORRENELY ., 24

SORMTOMKRTOEWE WA (B, 2)13-25~+110nV vs. SCEL % Porphyrin/None +21.3 30.0
SR EE N RUTINEBTORAEAMBOL(I-/I0) LYK Porphyrin/P(2VPy) +20.0 39.4
HEBMIERTICE 5 KO LR A (H0%)12, SR V741)V/BHFR Porphyrin/P(2VPy)/5t) (2VPy90%)  +66.7 85.5
(BHFHEMR)TRAOVEREL 2 ) B FREMRO T h (W08 i Porphyr in/P(4VFy) +110.0 81.0
HARMIL = B FRINRD2-E 20" I YR T P(2VPY) R DH20% Porphyrin/P(4VPy/St) fi‘\gyy:gg jzg zgi
FHAFE R Y TS CHEALCPOPY/SORITEI LIV ED PoetE U MO <100 e

Ho0XH 800 L 72, 4-L" 2pe" DY VR T2 P(4VPy) D H0%I3 #9408 L 22 1),
PRVPY)RDENEHBER CH o= NIRRT -t ORES
ECE2CH, TOHRBCELZAD 2o BREEEE L T,

(4VPy50%) +28.5 36.5
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Electronic chemistry of oxygen and active oxygens VI.
Evaluation of reaction entropy for 0:/0% redox couple in aprotic solvents.

M. Tsushima, K. Tokuda and T. Ohsaka

BLbiE R4B. MEBLIUVEURREABORF LRV TOBTLENEY
DPVT—BOHREBALTET VWS [1], ST, 7o b v iEERG T
DO/0:VF oy 7 2RDORIEE Y b o E—FL(AS ) %2R ME(LE T AL
(£°) OBREEKFHOBIT LD FMHEL. S SIBomEF L EORBB LU
AZOBER 52— — L OB VTRNLAERE RS,
ER-ERE BIUEREICRFig. 10 “non-isothernal AL + 4”7
Who EAIBBELTY Sy v—Hh—F v (flnn), XEWMBEEE L TO.IN B
BEBRTF PSS FAVTYyE=9L, ELTHVWABRRR T =Y 0, U2
FUVRNVAT IF, VR2FNVANFFYF, EYTY AFHAFLERFY
29I PYTIF, PAFANTEIMTIF, BIU TR0 EL YDA —HKX—}+TH
50 0:/ORV F o 2 ZAHDETRHIA 7Y 9y I ENVIESS AOBILBLURA
RE-IBUDOFEHID b D, AXATRTOBRRIKBVWT., £° vs.
T7a 5 PIZEKICIT S (Fig.2)o —RFIR. AS®=nF (d¢ ¢™dT). &L
TAE® /AT = d¢ +1i/dT +d¢ +o/dT + d¢ +™/dT TH 3, & & T d i1t
" thermal liqiud junction” O H A =B E, ¢ +cREFARED” hot”
BELYU " cold” FABOM D" thermocouple” BMAIE. ¢ "R FARE - Bk
RETOVF 57 2R ICBETEH NN =—BEETH L, STy dd01,/dT B
LUdPtc/dT R ¢"/dT EHLBRLTHEBETE. ASro®=nF(AE°/dT) &
EUTE B[2]o Fig. 313, B NS5 21 —5—DVEDTH BT €T 5K
AS PO ETRT T7 €75 —BHBRKEVREREI Y ba b —%
EBPNEVWCENDD B, T/ 275 —BHEAREVEERBROBFS AR A
ECVEORRIFF-—HE2ETI0CRLOMEER (BEBHEEER) HH<
B, TORBHOMBF SN BLLSciR/NECRY (SolRifilic\ME ©—
EERE)  BRELTAS oOBPNELKRBLEELON B, 7. O
NS A -5 — OB VT b BMICREL £,

[1] T. Ohsaka, T. Watanabe, F. Kitamura, N. Oyama and K. Tokuda, J.
Chem. Soc., Chem. Commun., 487 (1991), 1072 (1991).; T. Watanabe, K.
Tokuda and T. Ohsaka, J. Electrochem. Soc. Jpn., 60,
Ohsaka, M. Tsushima and K. Tokuda, n.
submitted. [2] E. L. Yee, R. J.
J. Weaver, J. Am. Chem. Soc., 101,

Bioelectrochem. & Bioenergetics,
Cave, K. L. Guyer, P. D. Tynma,
1181 (1979).
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(Tokyo Institute of Technology)

FEKBRP BT 20:/GFKORE Y bot —B{LOFE
®H #H—.

3
M o .
& HMPA
-09
30 T
Tre
Fig.2
S
1:CE(Pt) 2:WE(GC) L«MPA
3:RE(Ag/AgCl) |
4:Potentiostat/Galvanostat ¥ oA
5:X-Y recorder Eoioor 2 i
6:Salt bridge 2\}
7:Thermometer 120t E)c
DTAF DMgg@
e s
Acceptor Number
Fig3

Fig.1 Non-isothermal electrochemical cell

Fig.2 Temperature dependence of E > for
0,/03 redox couple in various solvents.

Fig.3 Correlation between reaction entropy for
0,/03 redox couple and acceptor

number of various solvents.
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The Electrocatalytic Reduction of Carbon Dioxide with Phenanthroline iron complex.
N. Oyama, M. Ohba, T. Tatsuma, T. Kobatake*, S. Nakamura*
(Tokyo Univ. of Agri. & Tech., Japan Woman's Univ.*)

(BB ChETLHBDBBEBHEN, CO, BTiEAEEST

THRIIENRESNT VS, CZTEH, 7+ boy VFERE
(Fig 1(A) ZERAFICHF DS HEAKR(Fig1B)2E8TH—RBER. RU
COHFEOBRESHBEWHMBIEDO COBTAMEERCD VTS
Lt.o)'('%b’zi?éo

(a) H
() @—somcm—@
=6
RC©>H
B)
Fig.1 Structures of 1,10-phenanthroline (phen) derivatives (A) : (a) phen,
(b) 3,6-di(o-amino benzyl phenyl sulfonamide)phenanthroline (abps-phen) and
(c) 3,6-di(o-hydroxy benzyl phenyl sulfonamide) phenanthroline (hbps-phen)
and of Fe complexes (B) : (a) [Fe(phen)J*, (b) [Fe(abps-phen),* and (c)
[Fe(hbps-phen),**.

(R5) #EOWEHE EREIL, 1mM[Fe(abps-phen),)(SO,). 3%
(V3. 1mM[Fe(hbps-phen);](SO,). & U0.2MNaCIO, * &8¢ /K8 %k
(PH=1.00)h T, BPCGEE, HINZ, VS v o—hH—KRUBELH
WTEBIRS I BREC L YER LT,

(#F) &K @R, F7o0EL v A-—-KRx— MPC)HR T, Fe(lll,

Fe(N). RUFe(/0)xtIZHH T 3RILETICE % RT(Fig2(A), =
DBEBRPIC, COZBAT S L, Fe(l0)xfMBITE BN KIS IC 1§

mi. BIEE—-IH iBKR LIc(Fig2(B))e SO EMD, C DEHE
NWCOETMBEELF T N, 2. TOXRIC

Mg(ClO,), ZFMmML7c & 3, ERXBRENE SCEMLILI &N
5. Mg*AF UL 4 XBE LTHER L, M0 RBHRUSES
REFHBZENDM ST,

#BiED), RUSBKCEZEBREST I LICLYBONICHERERE
EiE(3, PCH T, Fe(llN), Fe(ln), KRUFe(/0)xfICH T 3Bt
BRXWE%ER L, CO,0BAITH, Fe(/0)xtDEE{LIRTELIICHE
HTIBUTOETEREOHEMNBRE NI, COEEMND, 7
v boOU URBERSERE. SHFEEE L TERLCERL
1358 HCOBTMBREEF T2 Z LMREEINT,

10104 I 100mVs’

L 1 L 1 1 L i i 1 A 1 1 1 J
-i.8 -1.0 0 1.0
E/Vvs. SSCE

Fig.2 Cyclic Voltammograms obtained frorn 2mM[Fe (phen),)** in PC solution
containiing C. 1M NaCIQ, underd, () andC0, (B).

1) Jean-Michel Savéant, et al., J. Am. Chem. Soc. 1991, 113, 8455-8466.
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OM. Fujihira, T. Noguchi ( Department of Biomolecular Engineering , Tokyo Institute of Technology )

1A21 BAMEBESILZERSE (DEMS) CO,0BAHE
Differential Flectrochemical Mass Spectroscopy (DEMS) and electrochemical reduction of CO,
[BREN] #HORBRKLZERAITER (DEMS ) bk, BXit2EL

LERAFERZER LT, BREULEHAE LdEh oMS =ML RO RS
ik, TORTITAN I LR ORBELTRZADIRBETHD. LOBUTEA
RAREMHESREELIRY LEOP 2RI ENTE D, ZOXRRIETS
BRIZ. KA Y OHeitbaumb D o ko T b,

LUPRZ TR .CO,NBMBTOMRELLTRY. ERMAEDLEED S
DEMSOBR #fi>T& %2 . #KODEMSK, B ILEREALZY X M) —Tdh
ofce LU, CO,0 & 5 24RS e BHS M rh IZ¥ 1 TV CRIE R IEH Bic e
BRAICIE. (1) BEULFEREIC L BCO,0MR. (ii ) KBEB~DCO,DHK.
RRENRIBEDI, BREXELOCO, DMENTH>TLES. £ZIT, RA
i EBOR HIC & - TRELEEOH TBHH K2 RE S ¢ TEREL BED
R EZZPDleHic, HHEEALE LA M) —KTILEEDDEEXT. R
i BESY | Bucwb?) pfio KEEHN HORET 4 27 BREBH 2RK
L2 OBRICER L, BIERT 28804 BiE 2 E M F# TH RS il hic
BEVSBEHIE - BHCHTRNONH LVWDEMS % Bi%E L.

FEREANT, 7. HRCL - THHEBESHPATE D 02HI D, KIT,
CO, RBBILER MO 2AT - T,

Ry K] FEROEME Fg | ILRT. MK ko THEBSSHBATE
0%, HOBMBITOERTHEP D, FRREIE. £A% - 2o kB EiC
ARy &Y 2 THF T EE 8 mm O&EMTH D, Wi, N, THRALLILIM
Na,$0,% 4% 1.0 mM H,SO kBl AR e, BERAERIZ. NEBRTHD.
[RR]  WES L - SHHRE ORI, MESHIICZ -, H ORRE
TORBPLRONIBH (i) — B (E)HiMRE. e/2=2(Hy)) DTAV ST
N (g ) — BAL (B ) di#aS Fig. 2 THD. BLNIBRABHD Levich plot
BERIZ2), HOMEBHRZILZ->TWIZ L, 2%). soBEKI X

1A22

S>THEBEHBFBTE D Z EBbr T
CO,RMBTLEBMOAITICOVTIE., YBOHERKTHRATIFETH 2.

Q/rpm

900

1600

2500

3600

4225

to mass spectrometer |
1.5 -1.0 -05 05
(a) The clectrochemical cell and gas inlet system E/ V vs.SCE

Q7 mpm

m/z=2(Hy)

'mvn*me cell
&> “%ﬂ

-0 1600 N\
(Od E: %0 \ \
<@ b < ® AN
<O 0
8 L |
; 3 0 0.5
(b) Vacuum chamber and mass spectrometer B ‘g v t)s SCE
Fig. 1 Fig. 2
[#% 3R]

1) O. Wolter and J. Heitbaum, Ber.Bunsenges.Phys.Chem. 88, 2 (1984)

2) Y. Hirata, K. Suga and M. Fujihira, Chem.Lett. 1155 (1990)

3) S. Hamada, M. Itoh, H. Matsuda and J. Yamada, J.Electroanal.Chem. 91, 107 (1978)
4) R.V.Bucur, V. Mecea and A. Bartes, Electrochimica Acta, Vol.22, 499 (1977)
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Anion Effect on the Electrochemical Behavior of Gold Electrode Modified with Ferrocenylalkane Thiols.

Yukari Sato and Kohei Uosaki

[BW] MeEMS FERY -BTTsceiVBERRE R
¥HIEMHULUT. BAOREEZRESTSRABERIITOHNRT
VW3, RAWBCHhETR. L7 7 VTY VT ERXLVER
HOBVBEMNEATFEB R, @BLV ITOREOXRET LICHE
LTan,. B, BItExiEEARF>TJzOokZ LT L
HNYFA—LERFRTLEAES2BHL. BEELFREDOT
IOt VEESEOHMOETFHBHBSLIUARANILFELEERS
CFOBMOBFEHENUTRETHRLEDLUTHAXE.,. SHIE
TxOv A7 AAYFA—LEBEHEBERIODVT. EAHR
ERLEHEMHE. COBMHEBOBRILEARTERIETEHR
HNO7 A VOMBREODOVTHET 5.

[HE] £%1200A0EXWCEBEEGO COULT S AER
2EBEBEULRL. BHHFTH B3Iz LT LAY FA—L
HURAKUTHVWE, 2XFER2Ih6FA-LEOANFY U E
BMIBAOBMZELUTESH L. .
FTOHENEY Y. KTHHHEFHU T o
e Tho2BEBEUTHFEMR
B(HCI04. HSO04f)BLURAD
BitBcRBEL2ELBEBHPTERIL
FPERITo.
[ERIHiIWE. 7J7z0=2 A
L (CeFc) THEthi%

R

Current/pA
n
S

=200 O 200 400 €00 800 1000

Potentiol/mV vs. SSCE

Y YFF - Bl CeFcix ¥ & BRDCV.
H-h2380. AERBESL TE N ECI0. P S8 IIHM

UHMBTTEFAFABE U 2CVT HS0.F.EEFE 100mV/s.

-9

( Hokkaido University )

5%, WIThOBALNBHOIVRILETH MR > h k5.
E— /7 (BEERY. MBPTCRHBERBRPCLENTLIVED
BRHWCREd W R, COLOUBRMEEBOERLERLNEIWE
BERO7 A VOB L > TRKELEETL S, COHRE
EE 7zt ENBILINTIYVVZIILANFAIERS
. EFAEORD 7 A YBBMOVRER A YRR 3
ZEWLBBDTHB, 2D &

EREFER/ MBEGHERPTO
MEWRIVTBEZRF UL, HI2
. C Fc BHLBEBROBERR
(0.1M. 1 mM) TEE (0.5M) R &
BHEPTONTH S, B10BE 2

Current / pA-cm
°
T

ZEBP (M) OCVEHERT &,
BitBTE -7 I BERHREDY
E<mBED>ATERYTFUT
WisZEnhnb, BERBRMEK
HHEBED 1/500&R>Td. Z0
REOBEXIBITR>h 3 H 1t
BrE- 7 ORBR-HULTEY
WBBXCE - RR hTh >
e D20, BETBRAAVUERBAA Y KV 44 Y HMAE
s/ EBERDSOTR,

200 o0 200 400 600
Potential / mV vs. SSCE

800

H2 C Felisfi& BEBOCY.
FE:0.1M HCI0. + 0.5M

HoSO. BE 48 1mM HC10440.5
M HzS0s. S ¥8:0.5M H2S0.
$1.100mV/s.
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Cathodic Reduction of NAD* with Rh Modified Electrodes
A. Kitani, Y. Shimizu, K. Sasaki ( Hiroshima Univ. )
1. B® MLk, BEBBEFTCOENLNS VA M) —KEDHhDOD YT A

HELMAELETRTOMMAEA THANAD OBREBOIREK B
WTR. YHAETHANADS VANOD_RIAEDNBHIIEI 3
e, R EICZTORBTHK (NADH) 2B 5FIHEL L,
AHRTIE. NADHXBRHICHBONWIBEROMRBEEMN
ELT. R AT 4 -9 —-THs0V9s4F 5B EA
LEBEEZHVANAD ‘OBTICOWVWTHRH LK,

2. £R

OV LA VEHBREB., Y7774 PEBERRHEE
3 s5hkeE. RYT7=A 0280 RV Co— VB IZEER
TH_HBEOHFETHER LKL, NAD OBBETIZ. BB &=
ODHELLVERA., EXREATTERMNE®RE (-0.8~0.9
Vovs., SCE) R&DfToteo ERBRITIVEMASLEZRVS
HPLCTA#H Lk,

3. R

ETH MR OV ILAAVEFRMULRERDLVTRT 2T
> PHTOREGEHPICHBEO Y 7ALLRAELFD 2.2 -EF
YO UVERMUTNAD "OBBBTEIT >R, NADHM
BREON THONIY, HEBTOEBRYMW THE5 1 < —
bEBKLL, COERE>S., BHBEBLEX AT+ —9—%8K
BRECEBZEThiTI. BROIKNADHXEBOhZEHFEFEIN S,

OV LABHBEBEEAENTIICHLD, ETRLBHLFRE
LT734AVERFERBIAATEIIEERAN, Y57 74 b
BREICHOHNABET >k, WMo VT LAKBHRIC2 48

AAVOBREOFEEME LAY, COFETROVILARE
BERKBEEIO A, ERNBRICIDVERFHEO0 VY
LEZERIEBRE,. OV9 LA AT VDV Fy 22— %2FT
BHBEOUERTETH >, EBIKNAD' OBRBT 21T -
TR BREI4IO0OBETNADHEBON, W—HYPIKD
VO LEFMURCBEERLED, FA4 v —RBF2EKRLED -
o BLIOBBRRTE#HRIKZUL, B ELUBEHBHELD
2 729

RYEPoD—- NV /RYVE_ - VHEBEABEZHEE LSS5 7 >
1+ BEBE2. WRO VI LBHRPTCERETLTHPIKD Y Y
LAFVEBELL, COBBE*AOCTINAD OBRET AT
&, BEZRABEORBREBTCNADHMBOh L, O BER
PR ELHEOREDELERANTRETH - 7o

OB OBRETNADHVNBOWIRX2BAERTN P TH 5,

Table oDV LBHiE8EEAVANAD OBBEET
Rh/)" 37741 B & Rh/#°Jt° o-V B &
amwE /C 14.5 45.0 9.1 29.0
NADHAEJK B /u M 39.9 275 50.5 119
BRER /X 36 46 53 40

NAD* ¥ ¥ FE : 1 oM, WM ®EA : -0.85 V vs. SCE

BATTEITVTRICLVERLAE D7 101 HEBAES FREEOESILPESY
Okt - BB %EM - AUBEF

Electorchemical Characteristics of Electrodes Modified with Self-Assembled Monolayer of Ferrocene Derivatives
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(e¥EE R # I EER)
(Faculty of Science, Hokkaido University) QOToshihiro Kondo - Miwa Takechi - Kohei Uosaki
[BH)] BBTAFAFF—ALELOBKAEHALELEAZ TRV TV Y

VT M Ue M OB ERAT-OBENE 2 L OB R2, 4 FRTFSOBMT
BERICRS>TETWD. RAZ2OORMEED > B FRELAL 7T YT
VY VETHR LBRILENRE 2T 2 DO FHERL LT, SIS LR
BERTAXNVHTORBN TV BE FTRLBEMIC ST AFANROUT
W70ty BEEORS FREHRELHENL. BELLHE L R RIC
DWTHETD. EHLRBESNI LORABIDDI IV F=LEOE RO
THERIT LERRITOVT b8 <5, )

[EBAE] 7ot 8HUCBELEIALR=AEORRTMRICE VER
EBTRUZFB L4 EBEO-BBM 7 2ot BMAL 280 — Rl
BREEERLE (Fig. ) . ENFhOBERED ImMb L VEHIC, 3
00.CTASA FHZ7 ALIRKEHEM L k&BiEIZITOZWE Ex —E R
MBREE 7= 0t VESFHRENHBELZEN L. 0. IMAEERG TRE
fL#RRZ T, BAGBTRUSEREE OR 5 ERIKEES2RM L.

[(RREER] HELT. IABR=A%E% 12 (Fig. 1-1) KU 2> (Fig.
16) %27z ut VEMHITORBOO. IMBERREDOF A2 Y v 7 KAZ T
75 h%Fig. 27T, MEOBBORBTRALIZIICSTOmV (vs. SSCE)
Thof. UMBELEL 7z 0t A TA DY F4 —AL OBRGRTTR 03

250mV (vs. SSCE) THh oDt~ EFMIIN0NnVES 7 Lk, Zh
B7zo0bt BURBELEILVR=VEOEETHE LEDND, —BiH
ZxutrBHBELRBITIIE—2i3, —BRECDOLVBI PoAZLR
272 BEDEDTAFABOBEEFN LS, —BREOLO TIZRETE
REVORML., ZBREDO DO TREK—BUKHEFRNER B, RES

BB LRIl TH D EBOND MM BERN P THS,

@".?‘(C":h-SN @—(cug.sz
1 Fo © 3 Fe
@ C":-(CHz)a—©
@—(cn,).—su ©_(cn,).—su
2 Fe 4 Fe
@ cn,—(cuz),-q@
o
@—c—(cu,) -SH
5 fs © ’
.
cu,—(cu»,——@
©r&-(cHa-sH
Fig. 1 6 fe ©
BRLET = oty B CH(HE
0.1M HCIO, % 0.1MHCIO, #
50mV-s’ ! 50mv-s’ /\\ J
S 1_opA~cm"i 1 .cpA-r:m"i
IR ST TR MRV OIS (RO TR | forplipiyp S L L
0 05 1.0 0 05 1.0

Potential / V vs. SSCE Potential / V vs. SSCE

Fig. 270t B8kl L6 DBMBEDYA 7Y v 2 RALEESF A
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RRITAL, RLRBEAET) OMy A, BFEE. ARERE
Evaluation of Multi-electron Transfer Process at Poly(viologen) Coated Electrode
N.Oyama, O.Hatozaki and T.Ohsaka (Tokyo Univ. of Agri.&Tech. and Tokyo Inst. of Tech.)

(BW) RYVEAD—F VHEBIIETA T4 -7 B LUK, =
VZbozoly e LTHERI N, 085 FHEERIC
BIEBFBHRIGCOETINRELTHRAICHRNIN TV S,
BeRdihFzF TR EA D=4 Ul BB EAIC KT 5 BRLR
TERIEOBANEFBERICOFE 2178 > TEc, P A
Tk, R TIFV v EFo—4 Y PAVE L URY XF L XV
RUBDORIENFIV TV 7 RERB L, EAXpn—4F 4
A D2 (VE) S 11 (V) 8LV HS0fli (VO) |
TSRV VOANLBEFRITKIGD 3 OBITRISICHIT B
BEANETBEERICOEEROFHOERIIOVTHRET %,
(Ktk) PAVPSSESFa 7Ly 7 X (Figl) 2R UIL=TT
B (VA FH 2 12NHCL: jk (A 10:9:1) ) ANESATE#
HICHET. BRI E BT LICKYPAVPSSERF IV Ly 7 R
MR EREER U,

(¥5%) PAV/PSSHIBEH M BERICHE T, TOBHBEMLHFIT 3
CEIED, 20D 1 BFERTRE (VI >V BLUVI>V)
FLU2BFRIE (VF=>V) 2RETEENTES, £h %
NOBITRICITH T 2N BFBEIRIGIIN T 5 Ao L%
¥ (Dapp) DKE X, EAo—4 U ¥4 FREIOAF U HIC &
59, Dapp(V*—V")<<Dapp(V*—V)<Dapp(V' »V) & i 5 7o, TH
53 DDBETLRIGICH LT KD/-DappD K& X, LU 2 BEF&E
TERIEFIZV  ORIGFREDOERNE ) 7 0 A =5 ZFHHE
KBWTEBEINIELD, V-V D 2 BFRITRISICH L

1A26 Ceo® M MR Hi
(REH) OKAXH, XMBR—, BREXE
Electrochemical Release of Ceo
F. Mizutani, S. Yabuki, T.

1. BN VEY 7 AHEHSBAE RWICAET 2R EEEH R

VFFVvFL V(13 1l-7Jzat=2 V9 UYFyY—-F N
[ Fc-C11H22(0CH2CH2)130n] (Fc-PEG)V’ 2 FIF T 2 & Ceo® K
BHPCTBLTE, Boh2I v VERBMBEBLTZIILICE
DCeoMBAETEZ DD LMIMFEINS, HitHHILL-TRE
LICCeoMBEFRTAILNTENEEIBMAENEOMBOE
NEBYREEKENEEXILND., THEA/ BREHE > W TRE
LERRER2UTEHE T 3.

2. £B 2 mM Fc-PEGZ & L0.1 M) VERIBHTH (pH 7)1
Ceo(MELF, MB)%EMX, 48 hiBBEWUE % L T Ceo/Fc-PEG
KEBBEABEE L, DBUEBUCe2 X - VI NVTRBIELT
PoEALE. HELVOMBBEI Ceo/Fc-PEGKIEMH, BESZ
Y VEEBEHEEMA, BEEICEEMREAT, Pt, ¥ itAu)
EHEAL, BEBECABCPURTSRBRE(Ag/AgCL)EH AL,
25°C, PVIVERMTFTCRBACENEZT- =

3. #£58 Ce6o/Fc-PEG(¥ /= X Fc-PEG) KB TH 4 7Y v
IRNVIETSSLRMMET S L0.28 VicEibY —2, 0.22 Vic
BRXE -/ MBS EhEhJzutvyolit, 7xV
VEULAZVORTKEHNETEEEXbN B, RIEEFc-PEGK
B (a), Ceo/Fc-PEGKIEH (b), RV Ceo/Fc-PECKEH th 7
Fc-PEGD X IX 100%ASFc*-PEGL 2 2 S CTERARBA (0.5 V,
BRITOXTo2BOKBHECIOIBOKEROBIA X 7 +
WEHRLTWE. Ceo/Fc-PECKIE # TR 330 neffif, 380 nnfd
EORBN Yy —TRYE -7 RU480 nffED T 0 — KR Y —

T, Fig2RINZ BN BFBEHRBOEZ L oni, 7L, &
BEREICENT2BFRITHSER LIV EBERDOVE LD D
EULRIE (V24 V222V ) Tk 23 FDOVIHRERL, TD
V*EVIORMD HEBFRBRIGIC L ) BRNEFBBIR ICOET
T5EEZ SN, DappD BRGNS L ENETBH
RIGDBAFHNT A —F I DT HHET S,

—L CH—CH; ——CH—CH;

v+

805 _503 Fig.1 Structure of PAV/PSS complpex. m=4-8.
s * . :(Cl,l
\ WA m ]

PAV/PSS Film

VO, VO v¥ 5oyt

Fig2 ic depiction of el transf
the two-electron reduction at PAV/PSS coated electrode.
1) N.Oyama, T.Ohsaka, H.Yamamoto  and M.Kaneko,
J.Phys.Chem.,90,3850(1986). 2) T.Ohsaka, H.Yamamoto and N.Oyama,
J.Phys.Chem.,91,3775(1987).

Katsura (Research Institute for Polymers and Textiles)

JECeolk ERTALEXALMAIBRUABHEAT WS, Zh
LD -7 MEND, 10uMET — ¥ —D CeoMBEMLTWBLE
Mbohd BEBOBEETHIALORY —ZXED T/
<2y, Rbhize20 mffFIC 7z Yo a4 T VicREA
TE2LEXONDZTUu—FRYE—IMBBEATLSB. Zhdbpk
BN 720 VORBRBEBILICHEVWCOREBENED > TW
Z2IEMb0D. EEL, BEXHICRBEIZNS CeoMBH
BRBHEATwRzY. BELCHBEET, ZBRLTLES D
DEtFEIOND. BBREREGT>ED, F—VIVTTOHY
CELERBOMA, T v F Vv /S22 BBETAE, BEH
HOBROSIREOWTRFLTWSN, BEITHEORE
REILTWRW.

X #R

1) T. saji, Chem. Lett., 1988, 693.
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Ion-transfer Fluorometry at the Interface between Two Immiscible Electrolyte Solutions
T. KAKIUCHI, Y.TAKASU and M. SENDA (Kyoto University)

(B @ ARBRLBIBZAAVBHOBALEOHE T
. AAVEBIAAVBHBEL L TRIEEN 2, &R
DEXLEFNAEZHVERE, A AVORBBRIE. i
VI7BEIZLT0.01l ~ 0.1 nM BETH D, IhHhHEHRER
REEL LT, AHRATCRHEAM A A YDA AV BHOR
HisEXE2BEAT I 2R Ak COFER. AER
UZ2oHBLLWS> 2 BEHRAKRTBOREICHXEZ2MHE
DEZHDOTHD., 1A VRHBICBITZEA, HHKIARY
PVORME»50RBREOLBEREBEORBOKR D
METE 3. FHETRHAMI A Y OBH &> M. 3k
HAM A AV ANOBEREECEFHFEOSHO Z BN TEE T
» B

[FEI ASZEVOHAMDPELN LY IFEDHRT 74N
—ZMHAWT., 1,2-Y7pouox¥ v (DCE)/ K& (V)R IcDCEH
froeRBFH2ZHEZITABTCRTICHEE 2BH LU =,
BEXEICISNFE ) ySy TEaAVWE, HERBAL L
TREAOTRMIEFELCEAILRS LIS ML Y A E0%
T7AN—%BE, HNXZE2E) 70X -9 —~AL#E, 2
ZVIDTAMN ATV TEBTCHMELE, —H.

FEOBUZIEREHEZO2BRALT Y azx ¥y v b
THREL, VEMEOBUZMNWIBAE L LT, Y4270 vy
RNV EYVSLEARICBEEZMIIL. BALUABE O
RMAECZERBLE. Mco—X~XYHFVRB)EMR B &,

RBY 4 7 A DOV P BICEHHAOBHNEE, Zhick
DROTHAMNREBROICHMMT 32, B Faz2z¥&ET 3L
DCEM P ORBIZWVIHICR 2 » 5. # ¥ - |61 (BR) di&&ic
B, A AVBHIEHE->STE-INBEIN S,

[HR]) HxmE-BKEBROY -2 (AF.) &, WilfQ
DORBIME (cre) WML EBHITWMMU E, cre=20 nM
P52 uMOWETAF  sldcrslcltBLE. EHEORHE
MEZ HRYA 7V 7R VI A MY —= (CV) 0D
FHEULTHD. SOHWRETIE., AF . 0fmMM iy,
EAEEER LR 2 HAXHEBEIRIEEOESHED
BHICHEALTHMUE, ChoDERER, BLUHN
HWE-BMBBOBEIX. creM0.5 nMEBE T, CVO
HREIURVPM-R=—TFOoHEzHE LY -8 xE
WYOTRCBEWHENS, LML, RBSEMREORIZ. P —
JEBECVORMIREBUDE CAICEEL =, T hid.
LROBERTEBRBETERV, CORBRBACIIHER
HREULUIPBRBAMBRBOA A VB BEOA ST I 21T
ZRICLEES>TWVWENE, ZhELZ2RAORMEA R END
WTW302H LhRW,

* HAE THARBAACBHICBT2HARE - &
WHMOMER, (BEPHLFERB4 1ESL [1992,98.
H#|] kTHREK)

1A% Nafionff K &R B) 71T % 1) 5 2L 4R /& i %% - 25 48 £ 91 ih &

(T4 3-BFILE) ONK £. LMY

Resonsnt frequency-resonant resistance diagram of Nafion-coated quartz crystal in electrochemistry

H.Muramatsu and T.Ataka (Seiko Instruments Inc.)

L. KGR FEEZBEIAFHMICEHA LBE, HEFBEN -
REM (F-R) HBRZMEST I LI0L-T, BEBEFBICHST 3
DEBHPLTAIXHEIrigidity0 X tOFBEXTETH I 2, &
METR. CoHEAENafion BB KREDH FICHEA LAZERIIS
WTHEIREWTHET S,

2. ATAy b, OMHzZOKZHEHFOP t BELIZ0. Ivt¥ic =
% 7 —)V®HW L /zNafion 117(Ardrich)% % + 2 b U T 25000248 2% &
DNafionBi % #B U 7co K& IH F1b 5 3 5% & (QCAI1T, Seiko E
G&)ERF v 3 2%y PEAWT. 3.50Mk Fo ¥/ Vst T,
B BN - HRAMY - KEEAZCONEET - 720

3. BUESIEES, 1360
20, 50mV/s®C Vi
BIFAF-R#ig2KE1

IKTAT. Bl-EAdhs s
DS, F - REi#
DEALIZ. BALBE TIZ.
[, I, Bé&BTR.

m, VOE 4 >OEE»
SHERZIhZEEZ 5N
5, B2 % FILic &5 =
WTEALE: | T 00 -z(l)oo -méo 0
Na A A VOB — Tz & RESONANT FREQUENCY CHANGE (Hz)
STERDOMY & B! F-R diagram ot Nafion—coated quariz

crystal under the cyclicveltammetry in phosphata
rigidityom 6 nAsie & . butfer with 3.5 mM hydroquinone.

1000

RESONANT RESISTANCE (Q)

ITR,. MERIETERL

SRR . QUARTZ NAFION LAYER SOLUTION
KRy F) o DERET CRYSTAL

A VDODF—-Cr¥icL 3 -(?FCFZ)X'(CFZCFZ)Y"
EROMM. I T, Na* — OCJFEOCHCF:SOav'Na _.—-Na
1A 0BF—-7, VTR,
DEHBIIRVTF) DR
ANRETVBEEELSN
5, E3EEDF - Rl 2 2e b

NOXET. O, IOHH OH
THETHAHZENMS. I,

DOYEBEH T ot i3t OH OH
LT, I, DOrigidity® g, Schematic diagram of the mass transport

kDT o+ 2o hiE< g:og;‘ljr:qr;o::ﬁon films with the redox reaction

ETTEIIENBIL 5N 3B,

SHI, BERIET, MRLABLAREZS: )V OoTRICRE L
REKBHABBECIOCHBEINIERMEIZ. BHFNAEIZKE
WIENS, BROBWHA, EHEMICHMEL TS ENR®X
hic,

(XWR) 1) H.Muramatsu et a/., J.Electroanal.Chem., 322(1992)
311. 2) H.Muramatsu et al., Ana/.Chem., in press. 3) H# .

BRALFEWMOIRNRE L. (1992)p. 145.
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Investigation of Under Potential Deposition of Li using Electrochemical Quartz Crystal Microbalance Measurement

(Tokyo Univ. of Agri. & Tech.)

1EBAF VD7 VY —RFV Y v WVIFERGEBANZ LT, B
SILFKRIREF 74 /05 v R(EQCM)EREREAESET
H%, BERATODY FILAFVOETHERCOEHETEH
RBZER, UFILZRERCE TR B LOTHBIFUES S5
TERILTHLEETHD, CNETIC, REFEAEHEEFROTIE
KBERICHFBUFILAA VDT VT —RF U+ VIFHREG
DWTRIFETo>TEz, ZhIT&B &, #-1.0V(vs. Ag)iffai &k Y
UFILNFET B Enbhor" SEIF. U F Y ALLSHH
i CIcBRBICX T 2 BFBHRICY. BP0k R EFERT
EDBRICOWTEQCMEXHWWTRE 21T o 1=,
LERIEFREER. A5 ARECELERNy Y LIZBEEFRT
3BHEATITo1-. BEAKZ0.1MLCIO 2B REETOEL Y
KDEHRIZ16ugem®TH 3) & A 2. EQCMAITE FHTE & FH
i3-1"
BETERICL-T7 VI —RFV I+ WIFH LIZU FO L4,
BEPICEETAMBOKERGLTY FOL{LEMELS, BiE
RELCHELILYFOLEEYEIAREEBRADEFBHRT
#AETBEFEINSG, Fig.ld2amMT z ot VA2 ST AIEEE
FROWTHA IV ORI X DY —RFTo1ERETRT, £
OVE+0.8VORI TEARS I #1717 O VOB LETICE 2
L7z, -20VETEBMAB5ILZLTBU 710 VOB LETE
BB %S| Lz, B&Y, 2.0VETETER T B LICLH T,
UFILMNT7 VS —RFo v MIFHE L7 2 0 v OBERICERE

N.Oyama, N.Yamamoto, Y.Hirasawa

ETFBZIENDNDE, DI, BRPFOKIBERLSEILLEZD
EQCMAIERE L VETEBMNE7 VI —RFV Y v IFERITED
BRICOWVTHELCRFULEBERICOVLWTHRET 2,

< BEHE>

1. 1U&, BHE. M, 'REBKILEEFTAKERTRE 3G10

Tsua

=2.0 -1.0 0
E / V vs. Ag

Fig.1 Cyclic voltammogram of 2mM ferrocene in 0.1 M LiClO4
propylene carbonate solution.

1A30 RSO NEBENDERAA VDT V¥ —KRT ¥ % IV H
LB AR L TS £ ~ & — oMd. Quaiyyum, FX AT, TS = &%k

Underpotential Deposition(UPD) of Zn?* on Pd at Various pH's
Md. Quaiyyum, A. Aramata, and M. Enyo, Catalysis Research Center, Hokkaido University, Sapporo.

INTRODUCTION The underpotential deposition(UPD) of a metal, M, on a
foreign metal substrate in a potential region positive to the equilibrium
potential of M™/M, has been studied because of its theoretical and practical
interest in relation to electrocatalysis. In our previous work, we have
reported the UPD of Zn on PtY). Mikuni et al.? tried to observe cyclic
voltammograms(CV) on Pd in the presence of Zn?* ions, but failed to
observe the UPD of Zn?* on Pd in acidic solution. Therefore,we have
studied it on Pd at different pH's.

EXPERIMENTAL A three-compartment glass cell was used. Potentials
were measured with respect to RHE or SCE. The supporting electrolytes
were HCIO,, H,SO,, KH,PO, and phosphate buffer solutions. ZnSO, or
Zn(ClO,), was added to the supporting electrolytes to give [Zn?*] =2.5 x
1075 ~ 1 x 107*M, and all measurements were carried out at room
temperature.

RESULTS AND DISCUSSION At first, we reproduced the CV's of Ref.[2]
on Pd in 0.5M HCIO, and 0.5M H,SO, with and without Zn* jons; there
was no indication of UPD of Zn?*. Therefore, CV's were taken in phosphate
buffers of pH of 3.1 ~ 6.9, where an increase of current from double layer
region to hydrogen adsorption-absorption region was observed in
comparison with the CV without Zn?* ion, as shown in Fig. 1 for the case of
pH 6.6. This increase of current was attributed to the Zn?* jon UPD on Pd,
as observed for the case of UPD of Zn?* on Pt). The anodic peak was
chosern for ihe analysis of UPD peak, from which the UFD peak potential,
Ep’ its half width, AWm and the UPD shift,AEp, were determined. The Ep,
AW, and AEP were found to be different in various electrolyties; A‘-Ep was
9.90~ 3.98 V, which was nearly similar te that on Pt. he adsorpiion
interaction parameter of the Temkin isotherm, r, was estimated as 11.7 ~

24.2 kJ/mol for pH = 4.5~ 6.9.

1. A. Aramata, M. A. Quaiyyum, W. A. Balais, T. Atoguchi, and
M. Enyo, J. Electroanal. Chem., in press.

2. F. Mikuni and T. Takamura, Denki Kagaku, 37 (1969) 852.

20 T T T T T T T
UPD of Zn
= / = —
ol e

(\'JE r — with Zn*2 7
S ool --- without Zn?* |

<
o . i
a0} -
~60 ) 1

I L
“B00 1000 1400

Potential/mV(RHE)
Fig. 1. Cyciic voltammuograms at 1¢ mV/sec on Pd in: phosphate buffer
soluiion (pH 6.6) with(—) and withou(----) 15M 2n{CiC s
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Coverage changes on an electrode dependent on the molecular size of chemically adsorbed chlorosilane
monolayers
E.Mizoguchi, T.Nakagawa, T.Ohtake, H.Higashino, and K.0gawa (Matsushita Electric Industrial Co.,Ltd.)
1.EF) J00950RLEFRELFU. RARBEAREERRTER

HEHGUTELDTFE (L2 REBSTH  CAR) 2ERT
312, SE. BAE. (ABOEANLRBMHELFAXIEN T,
VIEBEARCEBR IO RCABRAD/IOFBHE & CAR 2
HEUTLWIARESFOREZIOMBERANXRLOTEH/ET 3.
2.EBFE BERIEEMONMIVIVERE. BREXFTCE.
THAE DR SO R R B7H5809200Y52 (CH3(CHRINSiCls, n=l,
7,8,13,17) « 7TMIBE ORI VAU THFREOREIPFER
ZMesSiC=C(CH2)12SiCls& Br(CH,)14SiClsRBA . CAED
FERd. $H30nMOBRBEZENER UL EXRBE P lRyIvE
WERET BT EWREVIToR. CABRAD/VOZI B
0.5mM@D AFLYI M- BB U 2KCIE R T 429995 BIILMY~
(CV) B KV AFLITH-OBILEFRL 22 WUET 32 & &
VANR, Th. BEAZXZIVCABOB AR AN R,
EBEREER Fig.1(a),(DTRT LS. — . CAl
THEASHh R EBUE. EEHOEBIILEXTAFLII -0 B1L.
BRBRLE-IBNESL. MHVOFBHRED >R, ThisY00
V3UDCAIE T, nDHEMERTBILEFRIHDL L. BOEK
HUEnOBMERRELRY. nS8ULET—FWLR>% (Fig.
2) o —HATMIEOREBEAUTHTFARBORESBENLFT
. BFERWBBrCHa-« CHs-+ MesSiCEDIEWE -IEHRITE
DU (ZZREFEST) . BAMHRFBRAELI RS R,
MIOBBEE. KX FOBRNANDAVBEIEBRNECASR

AIOBEFIR L->TREZEZFTIO NS, > T Bkt
DEVBEEMIBADIZLSL, BRKESEBUBRTWE. CAED
AFEBRVEEAMHIZGH IR RZ3EFHEINh S, Fig.2
BCOCERBLARIERTH 3, s BUHLTFETUE.
VO BBHEL. DFEREOKEILVDBLUS, H#FEXREROD
EREOBHELHEBUTVLI IO HB TN 3,

@
(=]
o

100mV/s

220

100mv

BHERIW L — 7 {l ma)
il 45 (degree)

Fig.1 vWivE®E(a) &
CH3(CH2)14SiCls
REEEDO
$49090% " B9ES 754

Fig.2 Y1V L O CHs(CH2)nSi0-
DAFLIZEDEnE AFLII I-D
BRILBHRERU KT 3 #
A E OB R, n=0VYIVE
R8T

1.0gawa k. et al Langmuir 7,1473(1991)

2.9 )1l HEIESHEYEFS FHE 28a-N-2(1992)

WREFGLEEB LY -F Y7 74 -BRBRORERE (2)
O #W. tNES. KIERS. EHH—

Xu Hai-Tao, F.Kitamura, T.Ohsaka and K.Tokuda (Tokyo Institute of Technology, Yokohama)

1A32
(I RLET)
Characteristics of the electrochemically treated carbon fibre electrode surface (2)
1, B invivo #FAF v 2 b Y —iBHAWSHBE A —FY T 7 4 4—BUN

BEOAAMEEE LTHFAS NS “BI{LENRILEE" TR, LBREI
- THBEEBUARAEBEREINWBIEEChETHELTER, S
BCOARBBOFAEEX ST RAMRYOBER CLERHE & OBI#
KOWTESIRRNZET- %o

2. EB BEBOMAFMHERAMHNILEARTS 5. BIULENRTAEIZ-0. 3V
~Buo OBANEHET., ERBAIE 22 0V~ 5VOMCRA LA TITo o B
TRERANE. LABEBE S 5101V 5-1.25VE T nV/sT—ER3IT
BllitkTESN . WMEIEBRBIZID ABBHA® (PBS. pH 7.4)
FARKC I KEREAVTHEL, MBIREEK. BRBICRSCEX:
Hui, =1 &
3. H8 Fig. LTI EIR®BAr 2.5vT
MEBLALA-F 7,4 -BRES
OPBSHTOHA2Y v sEnsE <
735 8eR/ LI, ABRORAIITH 2
-0.65VicK&ERAHY - FE—- 7 BRI~
ZOE- /7 BRERBSIEE AL -1
o COE— 7 DEBRALED L3
BEOBDIC>NTINEC B, E1e.
COE—-7R—EHAMEICHST5 &
BEAEHEL THBCBAA 1.5V
UETnhiEEEsAEY (Bl
DREOXZAmMERTRELIFRT &1
T3) o COSNEENASCOBLY
-7 RBIULENTLIBIC L > THRE
KHATh - REM(PICIE DL
EIBILEMT & B,

-1 0
E/V vs.SCE
Fig.1 RiALEE L7 BEODOP B SIFHK
HTOHA 7Y 9y 7 ENIES S b,
KRR 1EE. B 2EE0R5,

v=0mV/s.

Fig. 2Bt REEBTRETO[Fe(CN)e]*" & [Ru(NH3)e1** iITD W T D
A2V 9 28NV ESSLE2RBLALOTH S, BTRETRBILRE L
Hh7=4YHD[Fe(CN)e] DIEEBHFMHAL, BichF4 v ¥THS
[Ru(NH:)e]** DIEEBASBOL T, BiFHT ERBNRUEBE TS
BN HBNMEEhTWB ENbh 3,

SORAMMBIRE - TH-F V774 —REACFASHIERELRTE
T 57, BEBRE% 3, 5-dinitrobenzoyl chloride(NDBC). 2, 4-dinitro-
phenylhydrazine (DNPH) THME(L L 7o AIH RKBRE. BERILVE=
Bicxt+ 20T, AILEO LBBULNEL R IO >NWTRECERT S
KEE., "V E=VEEHEL SMMT 5 LBHREIhA, BE. REEHE
BEOERRUT =4 VicHTIRREENFA v icHT 2BRBELEFIERTIE
HHLERFELTWS,

L B T ¥ T L4 1 _I | T T T T T I_
| [Fe(CN)¢]*
<
12
=l
_2 -—I; /’ i /I : 0 .
'l",” [Ru(NH3)6|]3+ 1 ]
=l n 1 L 1 ) 1= 1 | 1 1 1 1
-0.6 -04 -0.2 O 0 02 04 056
E/V vs.SCE E/V vs.SCE

Pig. 2 B{LRE (W) BIUBRRE (RR) w37 =4 vERUY

FAVEEVIF Yy I RBDI LI Y 5 2 FEAFFETS5 L, v=100aY/5, c=1zM.

(1%, dEdt. KiK. H., "NBIULELSHKPALTFHR. P.67.
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Transfer Function Analysis of the Charge Transport Process

in Polypyrrole Derivatives

J.J.Kim,T.Amemiya,K.Hashimoto and A.Fujishima(The Univ.of Tokyo)

[E®W) PO —LVONLIRAFNERZEOERELXRAT I L X
A sBoh23RKYYT—ORBFEBERRY)ET -V (PPY)D %
NICHEBLTI~HDES R A eMNBEI N TWS, ¥ A
PPYBATOA T VOHLBMERER. 1V HEPBRIZEI->TELL
Tar3ztdbHAH N TWD, FZT. PPy RKJ-N-XF)hEO—
J(PHePY)) B O A Y —F VAR EZKBEBRUCIEKRBRF I
TfFw., BohAEF— Y 2RANSHEEREZAVWTHEFTL. @
BB s BHBHRAEOHBRC W TRFZT-

[ /# ) PPy, PMePyBigWd hbd, 0.IMOE/ VT —2 QU KE
BOMKCD B 2 Wik 7ot Ly (POBE®E(IMLICI0O)» > " #
E&(720r154nC/ecm2)ic & > TITOLICHEH L2, BHOREBRD
AVE— Y Y RAAERIFEOAZAUBRPICTABBREN
XBLXHAWTT- =

[# 8 ) K (a). (b)iz PPyl & FPMePyl ® PCH ¥ (1MLiCl0.)
TOFRLEMOV(BB{ERBIIcB 31y E—%X7uy b
27T, MhoBad, ABEEBEAKIR2 320 HMEHSGED
BRIV BEATW2, Chesid, BATORFHI VWA T
VELLN—FOBEBEENMEICHERTHINEIWEREL
FEFADOGBOLAIEHTH A2, —RiKFAZFTOBHO
FNBwWeERSN, TOy FOBELOEAT Y OHLBBEN
Kobhd, CHooNHMBRAOSEMEBEE LTRELEETN
2FIER L. BATOAZT VOHEBSA Y E-Y YA (HRE
Transmission Line)2 ¥ Fic — 2 Ah A SHlEKEAVWDI LR
7w hizl0kHz~ 10aHzEF CHEERLICfitEhE, 7149 T4

2A02
(RETAT)

vy he@Beh M ERD(cn?/s)id. D(PPy/Cl0«inPC)=1.4
x10-°. D(PMePy/Cl0.-inPC)=8.1x10"''"T & » =,

¥ KCIABBRHATOS YE—F ZAHED» S, PPYBIZD
WTRISEOEBESNENIER LB 20, PHePYTIRISEOD
ESEA»ERCRBEAT CEABKBETERASMmMICL D L
MLEBMEASNE, PPYBIcoWTRETRXASHENBEE A
WTHBERERD B 2T & D(PPy/Cl inH20)=1.7x10"%
BB NE, PHePyD EB k. BMATOBFRUEAFT VOBHE
EVAEBEETHA2LLEEFIEBOLNEZBOTHD. LT
BAREZSEFEBL A REBERZRDZIERETERZN,. L2
L. ETBohAER»H5PPy&L DPHePyD H 25 F A, HoOF &
NDPCHTOENA T VOHBMEBHEINEIL 2 IE@IH 20T,
Zh&D, PHePyO KBHHITORBFREA T VOHmBERITHE
12 D(PMePy/Cl-inH20)=~5x10"*EEE & FHE X h 3,

i (b)

12.59mHz
o

125.9mHz

Z(Im)/ohm
:

10kHz

o 1

0

4000

PCEW (

2000
Z(Re)ohm

PMePy/Cl0« B (b)D0.6Vvs. Ag,

Z(ReJ/ohm
(. PPy/Cl- i (a).
IMLiCl0) DA Y E—F U X

BHAa N —ZJA32RU o 2 HEBESIROEARES
OEHBE. f)IFEX. KEREXH. M B

Electropolymerization of Self-Doping Aniline/m-Aminobenzenesulfonic Acid Copolymer
K. Naoi, Y. Shinagawa, Y. Nagatomi, N. Oyama (Tokyo Univ. of Agr. & Tech.)
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Fig.1 Cyclic voltammograms(50mV/s) for the polymerization of
Adaniiine, B)aniline/m-aminobenzenesulfonic acid in 0.5M NazS0«
aqueous solution(pH=1.0)
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Investigation of lon and Solvent Transport Accompanying Redox Reactions of [Fe(CN)s] 3~“*~ Complex Confined
Electrostatically in Poly(N, N-dimethylaniline) Films
T.Okajima, H.Sakurai¥, N.Oyama%, K.Tokuda and T.Ohsaka ( Tokyo Inst. of Tech., Tokyo Univ. of Agr. & Tech. % )
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(1] N.Oyama, T.Ohsaka and T.Shimizu, Anal.Chem., 57, 1526(1985). =] Ze® -]

[2] T.Ohsaka, T.Okajima and N.Oyama, J.Electroanal.Chen., 200, 159 ; mNa\‘\/\l —] mNa*
(1986) : 215, 191(1986). ] (ma)CFC00™ === CF00" 1 mCRC00”

[3] T.Okajima, H.Sakurai, N.Oyama, K.Tokuda and T.Ohsaka, Denki — (n0H0 == xHO —1 nH0

Kagaku, in press(1992).
[4] T.0kajima, H.Sakurai, N.Oyama, K.Tokuda and T.Ohsaka, Bull.Chem.
Soc.Jpn., 65, 1884(1992).

Fig.2 Schematic depiction of the ion and solvent transport that ac-
companies the redox reaction of the [Fe(CN)s] 3~7%~ complex confined in
the PDMA film on the crystal electrode in aqueous CF3COONa solution.
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Electrochemistry of Disulfide Compounds(V)
Katsuhiko Naoi, Masayoshi Nakajima, Hironori Ooike, Noboru Oyama (Tokyo Univ. Agri. & Tech.)
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Electrochemical Properties of Electrosynthesized Poly(p-phenylene vinylene) Films and Its Application to the

Fabrication of Electrochemical Devices

M. Akasaka, H. Nishihara, K. Aramaki (Keio Univ.)
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Fig.1 (A) Structure of PPV/PPy diode
constructed on an IDA electrode.

(B) Current-voltage characteristics ol
the diode:(a) in n Bu,NBF,-MeCN,

(b) exposed to acetonitrile vapor,

(c) under dry nitrogen, and (d) again
exposed to acetonitrile vapor.
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Quantitative EQCM Study of Ion-Transport Accompanying the Redox of Polypyrrole Film Electrodes.

Katsuaki Shimazu and Hiroshi Nakajima~®
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Reduction mechanism of polyaniline films by electrochemical switching
Z. Cao, K. Aoki, Y. Hoshino (Fukui Univ.)
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Substitutional stripping voltammetry using interdigitated array electrode (1)
Hisao TABEI, Tsutomu HORIUCHI, Osamu NIWA, Masao MORITA (NTT Basic Research Laboratories)

RE IFMHEOL LEERBEA V., MNOEE L UIEWE O FG FHIVOBRTEMELNBOOVICRELERTIR, LFy 22
BUCHRELTEBONLFEIVY EST AL, BEFEICHEKE FIGHhEI6F, A M) vy ¥ v 7BHRIZBRH SN Z»o72(b) =D
ZERFAERHER S (1), EBEWE OB TRIC & & ZENL, GCERIIBIAHENMITHRIDABEBTCHCHER SN S
CHARONBFIREF T2, SR OHEERE S &, Ty VFZIANFHIVDOUF Y 2 A% A S VRG> THNDE
BROBEEREDVTRELEIONDIH LVA MY vy ¥ v 72 MCEEATLHDEEZLND, IDABBTOLT =Y AAFH 3

LD THET 5, YOVFy 2 ARIBRYA 2 ) v 7 ic#kssn, FOBEHIGCE

KB NIRRT L) REB Lo THRES N 20012, BIATE, EIMH LB, CONMULIEERA MY v EY 7 &

BN LIEER(DA) [EEIE, F+v v 7%2mm, £ 22mm, ¢ BT ETRELE -/ BHIEONDG, BEREM» L OHEER
LET508F] £ 79 v ¥ =5 —FV(GC)F A A 2 BHGmmo) % i fEE DB LY, RETRE—HTE LA T 28% BHEOH8008E D
B, #HtT %o IDARILIVICIENEDE D IUMIV 7 = 5 AN F 4 fEAERE S ., WRREEALASHTAE%R & &35 4 72,

I VWL (pH4, 0.0SMAZHEMRMGHEL) #%. M £V 1uMANERSR iib. Horiuchi.O Niwa, M.Morita, H.Tabei, J. of Electro

EH (0. IMBSERS U v AHE) %W L, RF vy ARy

MCEERE L - IDAEH % 0.4V (vs. Ag/AZC) IZEEEL, VF = i; ff*

ANFH I VOBBUCEI100MIT 2 2720 SOBEF VI F 2R Ty

5 b EGCHRBIEML LB L, -0.3 ~+ 0.5VF CEMAS| i |
(20mV/sec) L. GCHAELIH7Hl L7 SROBL. REHES T B e - bl

E RIS L 72 % e |

BE H2IGCEEBOKLY E75 A%FT. IDARMLIVICHE @t L &
WEBBEOLT =% AAFH I VG T2V (). 104HO A P e e @
IDARBBERIC BT, A+ Y v €Y 7 BIRIGEI S Lz v ALl e

2. IUMERE A L2258 13, 035V KEOBRic L B A - , I o

% — 2 DB X B @)y —HIDABOEREL L L7 =9 A~ 1 ERAV Y9V rED B2 WFo AntsI v BE

pilyd=8: BOEDA LYy XLy




(N'T T 2EBERFIERT)

LEBEBERWAERA M) vy VT (2)
O &, BA &, HRH AR, HFE Hx

CERELV Py 2 2B (BUE) oRERERL

Substitutional Stripping Voltammetry using the IDA Electrodes (2) :High Sensitive Detection of redox species at low concentration

Osamu NIWA, Tsutomu HORIUCHI, Hisao TABEI and Masao MORITA (NTT Basic Research Laboratories)
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Substitutional stripping voltammetry using interdigitated array electrode(3) :High sensitive detection of redox species in reduced state

Tsutomu HORIUCHI, Osamu NIWA and Hisao TABEI, (NTT Basic Research Laboratories)
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Analysis of electrochemical reaction

T. Hasegawa, A. Aoki, T. Matsue and I.

[EV] B4 OHEE—-FTHONEZZA4 70T LA BEBORIH
BZE%2, YIaVv-vs vEEXAVIERNCBTT A LItk
h, BERGTPH VT —FTOLVFy 7 2FEOBRELLHBEKER
HHEIENTE 3, FHETR, RKERBLIUBE <1707 L
ABBOBRICEEZ, vialb—vas vEETEVWTRITZF - =
HRiowTR~x3,

[E8) BBR, B2 2, sE&&H L, BEEW . F+v 7
B()ES5unDIDABBERH VW], VFy 272BELT, TYE=
9LB T o Y(FA)E2M@A LK, 5.0mng DEHE7 5 » /B
EAHO, CVERIDERFEHELLHIABBTE OO AEE LK
Lo BEBRBIR, vV vERCBEA = v F ik h B0
unDVFEROBEEY., TOARCEHEE Ry 5 LEBL -
[#8) REE~4 7074 (ABRBORBRIC. Bt - B
BUZHMT s . (DR X S icLMEROD). RE
COREALAERBHRE(i-)BBon. — 5., BBRBLRILLR
fiosxHMLABE (DRD&>ic '"?khk@lLir -7
BRE(I)PBAShsIEMMONTVWSE, #LT. Chos D
o DALV EHEH. (D). (OXL D MESREZ, LHL
KB, IABRBOF +» 72 50iMlick sy PHERED
BEEZZU02d., AIEEHIBREEL—HKLLIDE, £ T,
viab—vavickb, ORicBi 2 52—5 (pictt 3
io/issDRBH (Fig. DEFH L, EHEKBLUCBRELRD K,
ROLER. 759 /BB LIORDABBE—HKL 1

Fig.2i3, Y1alv—vavickpROAL, BT 28ER
BENY FBBOBHRMOL (19it/iban)ZRL TV S, pHKE

at microarray electrodes by digital simulation
Uchida,

(Faculty of Eng., Tohoku Univ.)

EL. pNELRBZIkon, BEIEESVWTWVWZ, EBRERG.
El bk OB %2R L 7o

iss = mbnFDC [0.6371n{2.55(1+w/g)}-0.19/(1+w/g)%] (1)

ieg = 0.4463nFAC” (nF/RT)! 2y 2D!72 (2)
ie/iss = (0.4463/[0.637In{2.55(1+w/g)}-0.19/(1+w/g)%])p

p = (w*nFv/RTD)'"? (3)
nRICBFHR.F:i7-BR RS EE RRAEER.T-B8F
nBEAK VBER X

0.3 2
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[ oos b } 150
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e
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- P b = 1b
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p=(w'nFv/RTD)"? p=(w'nFv/RTD)"?

Fig.1 Plots for ',ﬁ.. Vs p based on eqn.(3)(a)

Fig.2 Plot for I4/len VS P ODlained by digital
and digital simulation(b).

simulation.

1)K. Aoki, M. Morita, 0.Niwa and H.Tabei, J.Electroanal. Chen.,

CRBIER2N. igit/ivan3 BRBBE NV FEROTHE O IC#  256(1988)269.
2A12 BERATTEHB LI/ nBBEAVASHEAREBOBRIS
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Electrochemical responses of modified microelectrods in gas phases.

Akihiro KABASAWA,

1. #E RARINET, 1/ 0 BRBROKHERGE T
P2BEBERELODVTRHETV. =47 0BRBE(¥+» 7)ic
BELADFHBBRGEFTAS>CEEHIA LA, 4.
A7 ey FBBOF + v 7ICEREEE T v ) L{LF %
gL, REOHEBRY 2, KEKBHEHIAFTTCOH 4219 5 7 %
VIETSLORIEFR2TV., v5 VUBET- B0 RE
OHRABRUDZECSDVWTRF LD THE S 3,

2, A <478~ FPBEB., 5 28R ECEHEER 0
SEBLALOOT, XY FF vy 7R10unTH 3, v 5 v U8
ELT, COBMELMM(3 -7 I/ 7o bEM) P YT b4 vy
S/ Ry EVERESHMBRELTCF + T2 YN - F
ftL., T~V ¥ v Tt Lo COBBET VI — A, T
VY REBRBHERY AR, RUKZLKBEKT®EE Y42
v 2RIV G VA MY -RFTE o e BIE . EHROER &,

EREetrvERAV. ZBXTHV., BHOHERUBKEOR B3,
236 SOURCE MEASURE UNIT (KEITHLEY# %) 2 F L o

3, ¥RLEEK Fig. 1k, FMELKTFTTOTI/ 7oL s
YRERH., BLUVBBHRDOI A 7Y v I KNI T TS AT b0
BEM (F+v7) K. T/ EB2HTE29F2 86642 C &
THEBAM(+1.5 Vvs.Pt)id. #50 0fs oMM+ 3 & pis
M otio Table B, BANEHEBIZ Lo LWITHBORESE B C
B, 73 /7700y s YRBRHIGEOBREO L (ME) %
H&L7mbD0TH3, ch&b., YHBIT Y BE T AD
TI/VEOBAR, 25/ - A7 I vyREOEKICHL T

¥ 3

Tomokazu MATSUE and Isamu UCHIDA(Faculty of Eng.,

Tohoku Univ.).

BEACBAMME R

SRVK, BEROFE

REDEE N 2T L 400 treated
TR, BROCBHRY < 200

EBHRERTCEenb o |

Botke COBMM E untreated
. BMEERSTFum © T

B¥E+ 7icBRELT 2 400 [

/Bt S e brEEHZ 600 # 1 5 1 1

1% v{Ld 5 & T, 5 5
Froy 7REOA 4 v
YT

CB¢EEX SN B,

0
E/ Vvs. Pt
Fig. 1 Cyclic voltammograms for formic acid vapor
(30°C) at silane-treated and untreated
Pt microband electrode. Scan rate : 72 mV/s

Table Response current ratio at silan-treated and untreated
microband electrode under various vapors.
S responfse current / nA : currgr!t ratio
untreatedio) treated(i) ilig
Methanol 8.12 19.2 2.36
Methylamine 4.17 24.6 5.90
Acetonitrile 3.70 T:11 1.92
Acetic acid 1i2 | 3850 T
Formic acid 1.16 570.0 495
Water 0.69 55.8 80.9

DEZE. Rk, WEH FIEABIE¥ALBEESSE .30
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THE ABOLUTE ELECTRODE POTENTIAL OF METAL AND POLYMER COATED

ELECTRODES EMERSED FROM LIQUID ELECTROLYTES

Zdenek Samec

)

J. Heyrovsky Institute, Prague, Czechoslovakia

Au or Pt electrodes can be withdrawn from aqueous
electrolyte solutions into the gas phase with their electri-
cal charge essentially unchanged. The work function of
emersed electrodes would have the same value and the
same meaning as the absolute electrode potential only if
the structure of the emersed double layer, including the
orientation of water molecules on the surface of the so-
lution phase are the same as for the electrode immersed
in the solution. However, experimental results[1] show
that the situation is different. Since only a few layers
of solvent molecules are withdrawn with the electrode,
water molecules on the solution surface reorient so as to
conform to the long-range order established in the sol-
vent layer,and the surface potential of the solvent phase
decreases by several hundred millivolts. Negative or pos-

itive changes in the surface potential apparently occur
on polymer surfaces of polymer-coated electrodes with
polymer matrix carrying the fixed positive or negative
charges. The work function is by several hundred mil-
livolts lower or higher than the corresponding absolute
electrode potential, and reflects sensitively the changes
in the double layer structure and the orientation of sol-
vent molecules on the solution surface exposed to the gas
phase. These effects can be of importance in practical
use of a work-function gas sensor, as well as in theoreti-

cal considerations on the absolute electrode potential.

[1] Z. Samec, B.W. Johnson and K. Doblhofer, Surface
Sci., 264 (1992) 440.
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A SERS Study on Adsorption and Reactivity of Tertiary Phosphinothiol on Silver Surface

N.Ohno, H.Nishihara, K.Aramaki(Keio Univ.)

BE)FA - VEIBRRECHRBE L B FEBEEKRT 5 2
EDNHSN T B, SERSHHEIISRET CORB P RIGHZ
in-situliCPET 5 2 ENTE 5.0 > THAEEY F A — )UK & SERS
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ULo@ah o4 bliRmOSHERELsE T 283t 74 v %
b2 F A — JU(Ph,PCH.CH,SH) % & By TNi?' & O SETER DFTE %
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FOPPETE ¢ 3]4 8LV 5= v ARY P AEREIFEL o1, 0X
107°M DPPETX % / — JVIEHIZH S 5 U 0. 1M KClth TORCE 4 L
7299. 9% AgTER% 305021 L R LICDPPETO B4 FIEZ LK &
Hok BHAZE KD S L L 0x103M NiCl, k& # & T514. 5nnd
V—% —%ZRBHOSERSAR Y bV ERFE Lo F 72DPPETZ ¥ /) — )
TR ICNICL 2 @B RN 2 2 &0 X b #84k % SRL L NUR, IR
I D RIE L,
(BERRUCEE)PPETO 5w > AR b VK UESERSZAR 7 bV %
Fig. 1(a)~(c)IZiRTLFig. 1(Q)IKRLAEARZ P ViIZHSH B
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(1965),C. A., 63, 11615G(1963).
2)S. Otsuka, A. Nakamura, T. Yoshida, M. Naruta, and K. Ataka, J. Amer.
Chen. Soc. , 95, 3180(1973)
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Effect of Zirconiun Chloride on Oxidation-Reduction Behavior of Silver=Silver Oxide Electrode

Meamoru Kimoto (Sanyo Electric Co.,Ltd)
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Acceleration of the Hydrogen Evolution Reaction by Increasing the Rate of Not-rate-determining(Ion Discharge) Step

Reiko Notoya, Michio Enyo(Catalysis Research Cennter, Hokkaido University)

1 -B®, RBERBOFHMLOADI_ZXLERLA. EOR
RICEEFNI3EREBRBOFRLICLIIEREEEIOVEE.
KERERB L., EEBAT VORBEBAHIC. 22T 3,
2 - Fike H:0*, 7V AHYEE. ZILAYLHERUCIANNL IS
DBATV2BUCKBEPORRBEEBOROBHABICHRIT 3.
BAFT OB EESR2., ERKBHEE-CSTHE (XKL ) 2 AL
TREL. ChH6DRiICBEITD, RRLEAELE2REEAK LD
MESIUVAREMR ZHEKT 2,
3 -8R HEP vV L EOKRBEBRISOEXERBICE
FE22REOARABE R, BAFTVORRBREABORBEE n &
EMRICORBEE ne OHTHRI N, ne F. 1F ¥y, BRBEKEK
RFOBLECBRBORBRBETHAZ LYW TH 3 (XMK2,3):
n = N, + 0N, (1)

BE. v/ VETBLBEAWHEREBAEITHRA V3.
Co>’THN. TOXMBAHEBHHIZ1L 10=0.13 anp/cnce. W&
FTROLBAVWVERIKBERZINTWEEHE EOH0" DB (i
e=0.lamp/ce2) & D & W,

(MAXEAWT. 0.1MDNaOHB L U CoClo KB P DONIIZ D W
TH/EHGNE NnRY ni, ne & log i OMEBEEREL IR T,
RREZLICWE. CO’DBBPOERKRBD log i-n oD
. BRIC30OmMVTH D, COR. BMBEBFOHEER
BICBWTRLABNTWS, COFABITBEWT. MIZER
TE, n=n: ERZITILHTEZ, EHIC. Na* OBWF
D log i- N2 L2 DFBRPOELE—-—BLTWAH., TOH
HiZ. KBOBFBKABRBIRBETHIZLETRLTW S,

ARBTOEEREOEEIR. KECRAZ3, TOBVI,
Co2* ¢ Na* OHBBEEOREE W OKEIILLBI LHER
ER R
Rl BEKA. REARHF MK, 1963,V0l.5,p.172.

2. REEAWF M) 1970,V0l.12,p.61,
3. R.Notoya,A.Matsuda,J.Phys.Chem.,1989.V0l.93,p.5521.
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Electrochemical behaviour of ad-atom on Pt single crystal electrode surfaces in alkaline solution

T.Okada, N.Furuya
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Electrochemical behavior of Ag ad-atom on Pt single crystal surfaces.

N. Furuya, K.
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Alcohol and Carbohydrate Oxidation at Single and
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Polycrystalline Nickel Electrodes

Tohoku University,

Faculty of Engineering

OGreg M. Swain, Takayuki Abe and Kingo Itaya

There is a renewed effort to study
electrochemical reaction processes at well-defined

electrode surfaces. The development of in situ
scanning tunneling microscopy coupled with
electrochemical methods provides a powerful

complement of tools enabling one to study the effect
of the electrode surface structure on the electrode
reaction process. Nickel electrodes are interesting
candidates for study due to the material's importance
in energy storage applications and electrocatalysis.

Nickel electrodes are highly catalytic for the
oxidation of a variety of alcohols and carbohydrates
including methanol, ethanol, glucose and fructose.
The nickel surface readily forms a hydrated oxide
layer in alkaline solution. A cyclic voltammogram of
a poly Ni surface in 0.1M NaOH is shown in Figure 1.
Two well-defined peaks are observed prior to oxygen
evolution. The peaks are associated with the
Ni(OH)z/NiOOH redox couple. The NiOOH surface
catalyzes the oxidation of the compounds 1listed
above. The faradaic oxidation current from the
solution redox species flows at potentials
commensurate with the formation of the NiOOH layer.
The cyclic voltammogram shows that there is also
surface oxidation prior to the oxidation peak,
however, the structure and chemical nature of this
oxide is not catalytic. A cyclic voltammogram of a
poly Ni surface in 0.1M HCl04 is shown in Figure 2
for comparison. A more limited working potential
range exists between hydrogen evolution and the
dissolution/passivation region in acid.

Our present efforts are focused on
characterization of the of the surface structural
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changes at poly Ni and Ni(111l) electrodes in acid and
alkaline solution as a function of potential using in
situ STM and electrochemical methods. The effect of
these structural changes on the electrocatalytic
acitvity in alkaine solution is being probed using
methanol, ethanol and glucose. A goal is to be able
to resolve the surface structural changes at the
atomic level, thus the preparation of a well-defined
and atomically flat surface 1is an important
criterion.

Figure 3 shows an in situ STM image of poly Ni
in 0.1M NaOH at a potential of -900 mV vs. Ag/AgCl.
Extended exposure to cathodic potentials in an effort
to fully reduce the surface oxide layer results in a
flattening of 'the surface but without atomic
resolution. Surface treatments being examined include
mechanical polishing, chemical etching and
electrochemical polishing.
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7igure 3. In situ STH image of pely Ni in O.iN Ned 4t 300 av
ve. Ag/agel.
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A Role of Atomic Structure on Electrode Surfaces for Its Catalysis.
T. Abe, L. Wan, G. M. Swain, K Itaya

1.H®

Underpotential deposition (UPD)(3 M i % M ~ O fik t 7% #
MEEZEHHELTHICHBLOWERXLEINAT VS, BE. B
[AEFENICHB A -BRERTOUPDIZ, STHR FAFND BF % 3t
RELTHEHZN, insitu I XTHREERFLARNLT
BHE LTS, LorLUEMS, IPDENABRERETETO MBEH®
ESTH, AFMIC K A XTHME R H T2 NRERAMICKH LB
RBELTDLDOATOL L, FWRTRIASERRE L (Pt,ALTO
BMERTICHTA2H(COIPDOXLEAESTHH ETH S - X T H
HEOHMREM%RLTHRHEET - 120
2.E%

PLAVME R BR ORI ClavilierF D HFEIZH - 72,
TRAEFEFMNWWEE., EICHEREEEZ M Hanging
Meniscus Rotating Disk (HMRD) MHE &%k % M\ TIT » 7o
3. &8

Fig.1-AiZ5 oM CuSO, 28 L0.05 M H.S0, P TD Pt
(I11)BREDcyclic voltamnogram (¥ FMFI F) & Fig. 1-Bic
(MERMT) 27°3, 0.05 M
H.S0, BB PTOPL(IIDDEICEI2MFABiz+ 0.9 V vs
RHE o BFEDOIL B LMD, + 0.5V vs RHE FETER B
FoWME xh 5 (Fig. 1-BAEN), T hicst L. Fig. 1-BizcRx L 7%
Bic, Cu' " FHETFTIKH VT, Cu UPDO B ML b L2 BAL
(Fig. 1-A8)boMERBTICRATI®BER. ML L TV 3B,
B2 Cu UPD HIMBOERMIEEOPIBERERO B AL ~HI1/2

F i

steady-state voltammogranm

SRS TWBEHERb > 7o NG BRI L Cull 7
D, PHUIDETOMEBTRICHMICZLIE Uiiod &
EXoN3, DEVMARTOMOBRBICHE LT, WKL Pt
NNERETMCRBES F
@ bridge 47" K #H (ZD%. A)
ABTFRERTNETTS) 2
B, Thic# L. Cu UPD
Hisk % Pt(I11)EMIIECu
BFic& 3(/IxJIRI0° #
 (HERL/Z HEEE A,
bridged{7° @ RE ¥ 4 b 20l
KT brh, BMESTFORE B .
i end-on #47° (Z D #%. 2 '
BIFBRANERT5) &4
TEEEAOND, CORNE )
REBHEOZO DS, 40 o
SHEEREREBRW S B H o1 GOl *
NAETHBEB bR B, I | SO S S |
iz, AWllIDBE ETO 05 —— 10
MEZTICOOT S @B K
HAET- 1 i |

(A) A cyclic voltasmogras for a Pt(111)
electrode in 5 aM CuSO, + 0.05 M H,S0, solution
under N, satureted. (B) Steady state voltasmo-
grass for a Pt(111) electrode in 0.05 ¥ H,S0,
(0) and in 5 =M CuSO. + 0.05 W H,S0, ()
solution under 0, satureied.
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Detective Story at the Electrode Surface - Electrode Reaction and Adsorbed Species -
fideaki KITA (Fac. of Sci., Hokkaido Univ.,)

1 BUHi

EBLTHRENEL L E, REKBET IR FR AT
VRERBERBRIDIRETCEIRLRTFOMAFILXAER
FRRX-oTOT S, BARIKLED D THERYZHEHEN
EXBEOREZORBAE, TROHGIKE>THLGILZD
FRESORERILEAZEBEEZLTVWIDOTH S5 2.
RTURKEVEY ORI THE>HHEO —HE. H
EXBHETOIMONRIE (ERNARBERIE) K20
TRXTH I,

2 REHE»SGERT Z2HRHEH

2. 1 @TAKEEBRE?

2. 2 RiEHOILOCEBRTIGRENR
AREBEBRIEOBE. HWRH24ERTIRFRERIR
EARKFTH D, PtEOBRBEKRKFERF X voltanmetryiZ
EOTEBILBRETEZN, o (BLTUPD-H) W FL
{structure sensitiveT» > T. HEGHI > T xR
Br RIS, ®72LUT. UPD-HR

a) )l

b) RERKBMELRORERHEH

c) RGO A
DT HhHIPrOEHELTVWDIDOTH S .

2. 3 UPD-HERIEoHmMELr? (1)
KFERERIGOBREBME K.

H (a) +H (a) - H217 (1)
tEhDd, CCRHQBEEARRFERT. > TR
FEARRFORBLIrEBREEBLXRAE T HOLHF X 5 35,
Pt(111),(100),(110) THHM T h 3 AFRRERIER. £<
structure insensitive TR & TR K 52 W, & o> TUPD
MR R HME & E 2 Y X2, Bewick®d ®"in-situ”
RBERCIHEY, XKBAEKFORLEII®RFL zon-
top HERIEHMBLERIND, 2EKBRERKEDB
BHRBETHEW2TH 5.

2. 4 UPD-HRRIEOWmMEL? (2)
—HFABEA L VERIEOBREBRE IR

H;, - H (a) +H (a) (2)
THd. Lirl. HOBRER NI, ZEBORER

H: 0B BERAL LD, BHLEMTIHNERE %
BEEEEBROEBEN SIS ULUTARRERGERAL

FEE O (DXRORERPL(II)TEFRE <. Pt(111),
(IO TALTH o, CCTHEBIREZ LI, BHHK
KK, ThENL.8L 1.5 BAXKRBILTH B,

ERIBEERI K hE,
T+E = 2
LA EEK 1) . LROKEERI.O~4L 2 HRM
=B LA, ToZehb. (D& ()0 HFKIEEHE
Br&gmxh, on-top H BR(2D)XORIEHMEBEERZD
ARV BEXhIERBELOCHFET SUPD-HD Esite,
H LU RstepR YOFBEHEATRIDDDOTH 5 5.

3 RESAo%ER

3. 1 pH2gBBLtowHECO

Pt ®FCOH voltannetryR K> THHW WL TE 3.
¥/ "in-sit"IRBESHTDHh VB, ThoDKREXL
HBL. (1)CODE FIKMiEstructure sensitiveT. #
WPNWVAVBERPTHFLL., (2)ERHFX®E Tlinear,
bridged CONXItEFT B 0. B HFHE L & X linear CON X
BEEE 2D, (3)EE L TRHFCOK innobileTH 3. %
ETHh .

3. 2 ®BECOODMENHM (1)
AKBRRERIGXCOODHRER, 6. 22 xTHELRLL
A, FORER(1l -0 gL, (DXroBEZRH
B3(1-0)2Twahror. £, ¢ 0<0.75T 6 K&
BHBTHol. BHECOEBIZblocking®h R 2 RT DH T,
classical R B Bsite TRIGEVBIDLVWIFXFTRERE
Ehd, ~FAFEAF VARG, Er22H A PTH
RTHB23I LI B,

3. 3 BHECOOHBEHA (2)

3. 4 BHEIFOILDY BV

PtER A FroREREAAEBLR T I-DILE. &
BEARKLH08vULLBABL 2T hiER 520,
— HCH;0HB L RO AvVERE TREXAED. COLEoD
BERRIAKIFLORBUTILSZ. CCRBBRAELID D
A2 FoRJrrbhavrdy. SHROEEZME
HATH3. "in-situ"CH DB LA E. PtELX2@BHE
TRILLHLBRNBDFROKPALERET ZILEAHHL
TWwW32, —F, "in-situ"IRETHRHA XL 3 S0.2 %,
BR IZ3ERAMBIENTEL >, bhbh XHHM
REXTE-RERKLIBEZXETHOBRIETVD D
DEWVR &S,

1) R.J.Nichols and A.Bewick, J.Electroanal.Chen.,
234,445(1988)

2) K.Shimazu and H. Kita, ibid,in press
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In-situ STM of Platinum and Gold Single Crystal Electrode Surfaces
T.Tomura, 1.0da, J.Inukai and M.Ito (Keio Univ.)

1.HM
EREKBERPICHEET 2 EBRBEXMMAEIREFED
BLEMAFORBOTMEHNRE UTRKEHERENHODOTH
3, AMETRHALRUVLBERETOEBREMEZH ML
BEAFERIEETWIELNS £ O KIS HEZECSTME A
BRIL7,

2. Hk

SHES (111) BREAETIYEVFR-ZM &

ERONTHIEL®. TO00ET24KRHT=—ILE
b@%ﬁmbfuo Eﬁ%ﬁﬂa(lll)\ (llo)ﬁ

kohfd%ﬁ%ﬂﬁbﬂﬁﬁﬁklﬁﬁﬁﬁ&bfiW%

TOHF ALY A2 D B 7%, Anneal-Quench#k (2 K

T 21220 TIR (11 0) EARICHEIEST
WBRIEMEATE, COEEHELEOHBEIBLZE0.8
NnmTHBEIENSINIZP t(110)2x%x3)-1DH
BICHYT A Enbh ol EBEREHICOVT D
REICAEKRFICEONTT FI v 2 URILVOBBHELSNT
B BREEBRELED TS,

D, BERTHABRNSETHEFA -V —TERBITL , L 1

7o HAEBEMICIVELHEFBRLIBREIES
BDICRDFHEEF W, 0. IMBERB/KEKRFICZS 0 1

M3IvitAh YT LERESERHEDOBMTINERE
b\%@&Mﬁ%@twu@bmlMﬁﬁﬁﬁmﬁﬁWE

b L2 0.5 MBRB/KIEBF TS TMEINZFT -7

3 R

HEHER (111) . RO (110) @EDO3IVR
DREFHOIAEZTNTNR L, B2IIRT, CNH5DH
PHAEITHOASMEROBEEZRRLTHEY., K1
BPt(11 1)V 7xy7)-10WETH S I LD %,
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X 2

K1 P11 7xy7)-I Pt(110)(2 X 3)-I

in 0.1M HCIO4 in 0.5M H2S04

Pt(111)E L TOAgsDERTLBEDS TM
OE® HE, M FzZ, KA
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STM observation of silver adlayers on Pt(111) electrode
N. Kimizuka, T. Abe and K. Itaya (Tohoku Univ.)

1. B HEREACECAIRKBIKI-TAETIHMEXRTF
A=)V THLNMITILHIC, HEFIBAAFin-situ ST
WEHR L, BELRBRETOMERINET - TE 72, 401,
PLUIDNBRETCOROBRITHICLIAEHEREOBBIZIOLT
T STMRAZBRDVWTHET %,

2. B PtUIDREE&E N ML EEE T SR L
iZClavilier® H i & b fE

B, KB ERTDEH . S 25
TM@EiE oM Ag.S0,40.0 E
SMHSOBEPTHL, 8 O
FRF0REHE R RE -25
ODEEBEORII %T - 120

3. #%

BRAFWME : B 1Pt

1DEH D Ind Ag.SO.+1M )
H.SO.ZEBPTOH A2 Y
WAV ZE L EFNCI-Y
—DA MY —(D)DEREFR 400

To SN B OF B

O7 /- FWo®ELER 0 0.4 0.8 12

T, 0.TVELIVHETHRD Vvs RHE

7oy —FFr e FA El 1mMAGSO+IM HSOMSHHETO
Dy va UPHick B2 FiLacy
OBEE— 7 WP X

@

h. 2BREORKEARE
NEETEIENDH
5o BB ORIEI
SBHOBYRIZE S
5 H1F1F240u C/em? &
B X, S BAF
MR B E TICR®H
ETHRELLBOBHK
Er2EEREOS S
ENTFHEAB,
in-situS TM#E : 2 od ¥
HBOUPDE -7 DMWO = 0 25 50 75
EEAERTOS TMH
ED R, Pt(111)@E L
p(IxDi TRy L K2
TVBHMEFRIEE
Ehtc, COMBMER. BRAFABZLLIIMORFEN &
DOFHEINIMEE -T2, . REBHEFEHEBRME
0.65VOMIKBRETSE. SEMKIKEI L, BONL Y DB
FREUAEAETAIEZAONIMOFTFRANME I Nz, B,
NV BHREEFT-LRABETOMEIC & D Ag(IIDE O K 100AD
FIABERTARATF v - FOAMBLEFCREFRINEE
Ehtt (B3), ULOHEEASPLUIDNELTHO BRI HE
BIPsF v VERET A ENEZ SN B,

7.5

50

Y/nm

ANy B ET- TR &KEDO S TMR
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STH observation of 1 coated Au(111) electrode
S. Sugita, T. Abe, K. Itaya (Tohoku Univ.)

1. Hf) BERESZERBTIDICE. TRERTHEZH HEIKRNL 3320 -7, gD UPDIRELBZHDTH D
FURNVNTRETSEIENEETH 3, Underpotential Depo- P ELSISRETCUPDNETTSIEEILLONS, STMHE
sition(UPD)IREBAA VORRFETCONYMEBIBETSD ELbh, 0.VTRIEFTHRENS(V3XxV 3R HE % #
Hh, BHATRUBVRRTH S, TR, HPOBRBETH BlLl, aP-—2%28X70.35VCR. BH2RKRULEIFFZ#R
HEERFURNVTHEITRELBICESTMER L, I3 7R BLU., IRFIRTHOMRFIRKFETTHH. IRFHER
EFHREFSIELAADIDI/AIIINDELELRBRE ETODAgO UPD L3 ARMERFEROMILEIRHEYT I ENS, TRBEHER

KBMUTRHEF - REAET 5, GBXDWETH B &b oteo BT, (3x 3 IC X KK
2. Kk RBELTHOK HBANBBENI, COBME. IRAMENRERO R HE
Al DBE . Au(I1D®E S0 CEA Lk, IR W : - 1
27— - JIUFHETRAE FHOFRUKK S ’
L. loM KI + 0.1M HClO.2  “T HELREBRDNB. 404

MBS AMBRLTBS AR, i, IRFTOAR

STM®ZEX. ok AgCl0, + . a HMERAgEE BN i

0.1N HCLO, WHFTHO. BB § of BicELLENRE £ -
RUBHOBERSREEICH - noml/sense >, | K

LT, ThEAREL o -20f &L IRFOUKER

3. =3 1 iC1oM AgCl0, ™5y 3x Yy 3)R30°

PO 1N HCIO S R B A WEERRT &

[/Aw(lID@TDO Y A4 7Y v 7KL 6ok HEZ OB, F .

5E/S5L (CV) OFERER i AgD XV 7 BT B O 9= —— . ' :
T CVHhSNLIZBIFLD b Vvshgirg® -0.2V Tk, Agod /SN 0 2.0 40

7 ) - qu—[\ AgD UP DI & 1 IoM AgCl0, + 0.1M HC10, % JyBEFBLICIEFOD X/nm

BRHMO LR HRA T B, MEEBIZU/RAIDOCY  (F3x y3R30° ME  go 1/a(lDEOAUPD®RD INFE
0.04V.0.15Y.0.39V vs Ag/Ag* PR E N, (R ®AL 0.357 vs Ag/Ag*)
1B11 EAFSTMKEAHEg -.Cd.TeDHY - FREEERE

FHFUE AREAHARFT B/I ®RH., B B, KT HH
Observation of cathodically reduced surface on Hgl-xCdxTe using electrochemical STM.
K.Shimanoe, S.Tanaka, M.Sakashita (Advanced Material & Technology Research Labs. Nippon Steel Corp.)

1. #8 Hg,-xCd«Te (MCT., x=0.2~0.3) BTO0-NYFX¥y vy TOEEDELEGETHLD, FHABBREET L
LTAVWLGATLSE, COEFHBERB W IMCTRERFBECBro+ A5 ) - VBB CI v F Y VS NB2K, RER
BVIEBDEDAVRHAENFEL T VD, RARI v FY VRO R HMBE AP CRALEBIHY — FETET B L
RED. 755 FCBIEMAESARA AL I BCE RS RESB ORI LE2HELT 0B, 48, “0AY — F BB
BERALFESTMTRELEOTHRET 3,

2. ¥B MCT (x=0.2, n® (111) TemM) #0.05um7NVIFTTHEL, 0.5%Br.+4A%) - )VE#HTI
DMLy F Yk BAMES TMEBATHBEBESR (pH 5.0) . —000mV (vs. Ag/AgCl) TR L. 20} <iB
BEBRRLE, BRMOBH - KHMON Y2 VBRI A nATHS,

3. HERUEE RHEMLEZ-300mVIKEEL
rEEovsORENRMI R ER s EET s ()
NrERBERTA, BEE-000mVIKRET2 e
TeOk BHTeDBAKBEVWRENXI v F U ¥ X h, B
MEBLELKT Sy hAEHARND., 20T 5y h
REEOI /VUERCB TR RS ETFRABE S
N, TOBRBRFOOMASL LB LI =%
BEEL-THD, @OMMBIRO.45nm. 24—
YaviR$H0.08nmTHH, MCT (111) Te
BORFMBEREI—KT 5, “ORF&E. MCT
HEH LI DI MBEE CE - THEF, BHRE
REBCHFELAZVE L, KBRILEHTHBLHKE
BEENKEEERLE KO AT+ S OREBC Fis.

STH topograph (a) and a top view (b) of 4 x 4 nm?
BEONTOAAHESEL S LEERTHE, Te & MCT surface obtained .at -0.9 V vs Ag/AgCl. The tip
HREBG&LLDDEBLN B,
D)k Shimance and ¥. Sgkashita : Solid-State Electranics, 3201990)351.
2)K.Shimanoe and M. Sakashita : Jpn. Appl. Phys., 30(1991)2723.

potential was held at 0 V vs Ag/AgCl.
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STM Images of Modifiers and Proteins on Gold Surfaces

N. Fujisawa, M. Hara", T. Sagara, K. Niki, H. Sasabe" (Yokohama Natl. Univ., "FRP, RIKEN)
1. B RNRAFRFOHBIIBNT, FVAIJRLEREE

BLORBELFUARAMCTCHBETEI I LEBEDTERETH S,
—F., EDEOLATESIM A AVTEEBRET S L NEA
CfHabhTwad, RelGFohEoic, EEEBYS774 MM
OPO)EICEFLARFERE VIR F b7 0AhCs(cyt.cy)D
STHM L2 HBRERERATE !, LML, HOPGE ~A®D
CYL.C3O B AT, 9FLARLVCOERHB L EREDOR
WSTH BB RERBTCH -, EE, FF-NVBHTREBHL X
&MEET, cyt.cg NEHFMHIHMILBTEIND ZLNXRBE
h?, Fr- L EHeRBETOI VAV ROEAHEINER
EhTwd, CORBELFLALVNCHBETZED IR, EX
CHEREBVWILENDDZ, AFRTREOHEERE & KW
FRTEAEBCERL, TORBILBUL2REEAEDR B &L
UREBHDRICKEESL Lcyt.caDSTMEER R EH & L k.

2. F¥E AOBERR ~EHENMBRLBLEIERECXKZ
HH (5x10-Ttorr A F-EHB|ESI0C) THRL L, REBH
R & LT 3-mercaptopropanoicacid(3MPA)® % B ., cyt.cs
BARER L - HEBRETW (gigas HI)P S B - WHLTHE
PO EBABVE, STMIEF 222 -7I0I2HY, RAPTEREL
s

3. #B® DeRosed ik, 60°TXDBIAFY 754 vitd(111)
BORBTHILBELTVWEY, BRaprERL LEDSTNMR
LBWTH, ZOREHBBEEIhE (Ha), =@ WS
BTRENVIDEBIC ST KFMER 0.288m Ik —%KT

1B17

(deBERFE -HEEH) OMWEBER

3EORTFHMXBShE (Bb)., x>t RFREFER T,
30° TroABEREXBLOhEZ LS, & (111) EBRAKEHE
LRELTWD ZEXBMBEH -,

STM LI2R2BERLEORTEEHDWREOBETIR, HSD2
LeERBELRIRLZIENBOATHVWS, SFLRITOEHEER
BRTDZIEDCCRBEBHENE2RBELLEETDI I LRLETH Y,
FTOLEIIBRFEELcyt.ca REOHMILUBEBE TS,

a) b)
a: steps on a gold surface, scan size 683 nm x 683 nm
b: atomically resolution of gold atoms, scan size 2 nm x 2 nm

1) BR fb, BELEHHBEL FWHR 3HI615(1990)
2) XM f BRELEBLSHOEASMMEEM,2K06(1892)
3) J.A.DeRose et al., Surface Science. 256,102(1891)
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The Application of Atomic Force Microscope (AFM) to Electrochemistry

M. Koinuma, K.

(EM] EE EHEY MY XVEMSE (ST 2*BRLFICEA
TEIRBNERIITDODA T WS, LML, STH ZAWVWTHZHE
PEABHEOEVIBAUREMET AL EIATETH 3. chic
HUTEFHOBEBHAAFY) Frhs0PBEBLCo VWb HMET
BTHH BRLEEZFR~A0HEASRFILIULDTWS, FHF
RTRAZHAEALEEOAAICH L TEIANERADERCHE L
EHICSIT ORMENEHRTHS L Vb4 I A (InSe)D &
EMEZEMHE T CAFM ZAVWTHRE LR, InSeld, M-V
BERREEDELEBETHD., O SEME I Rhonbohedral T,
8=0.40,c=2.485nnT &% %, MIE Se-In-In-Sez1=v D SH X
TEH, MEMEIEs W van der WaalsHhTHEALTWS, &
DEHIOERBREIHEVWRAEEZRE > T W 3,
[A#] A8 Ep% (Zn dope)® InSe#® AL,
T TR BEREBE. A—Iv7avy 7 riE In-
Inf&TLh HAHBEBLOBEEICIIAER—IPEHAWE, 2B
BRI Ag/AgCl. NEBICEPLEZAL. BMEMICEERTESH
ICBRA U7Z10nY Na:S0. 2 X EME & Lk, AFMEBEHIHRO
NanoScopell % f W 7=,

[(HR) BRHAABABRP TR ZTORMICAKP L BHE AT TH
MEFTo>REIA FAZhOBELCOVWTEFEXEB SN =,
—RIIAKFBIIMEOFPERMEFREBRIZ LN T
Efke BHENECWASORFRIIFFHMEMO. 0anTHh, X
BEFIPOGRESINLHEEMEP S FBE SN 30.40m0k —H L
Zo EHKE-—RMTOMEFOELEDBERTE/~, ®1Icp-InSe

FMEFMICZ Ty F

Uosaki (Hokkaido Univ.)

DNa:80:FICB 2B BBXBH T TCORMSI EE200V/sD
W - BAMB(CV)ZERUE XHEBHRY -IVHFEL»SFILED
o COXBREIARBELLELZBOTHZEEXLN, 2O
EOXRBHETCE -1IVEKHhHEOBAMBAB CRELEIC AP E
BTSN TERPOE, K21k 10nM Na S0 TAg/AgClIC
M U-230mVicBEEMZHEFLZEOP-InSe(0001)HE @ 5nnkd
FHBICBUZAFMETH D, AEANHKHOMEN R 5h %, van
der Waals EMSeRFr oA EIhBceh»rsb CZTHRAE
NERFESeTtHdeEXLGND, FFMHERMIE0.4420.050m
THDH, KKFOHMAPREOERLEZSLORVWNH SN =
CHhIZBRBEBRBICIOEFHBN AN D ERTIEIRLER
MEBCIhBERLDBDEEXI TV, FEEEBOBRMICS
WTERBEMZ43000VEDERC TR LRAOBREIGEHBR S
hie BECOERBREEZEFABETREPTH 3,
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Spectrum Analysys of Non-Equllibrium Fluctuation In Nucleation

A.Tadano, R.Aogakl (The Institute of Vocational Tralning)

(BE]  EERE EOBEROETFIOVWTIES TMS , BEOHERROD [x10] el
B> TR BERBROEEDI L INT D, LBLENS . Z0H® 4 sy i
RERICOVWTRAT L TARRIDBENTNS LIRWWBLWONEMET t=1.0s e
53, ZOEROBLAE 2 OXRIGHEIHEL TR HAV 2B, &R .
WE L\ EERKZWERY | TOREE U BHENRERYE WS HED
RIOBIEAEZI 5P R TWRENE WS Z 2 THB . L BRIEILTY P
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Effect of Non-Equilibrium Fluctuation on Nucleus Morphology
M.Asanuma, R.Aogaki (The Institute of Vocational Tralning)
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Electron Transfer Behavior between Fixed Redox Sites in Ion/Electron Mixed Conducting Polymers
H.Nagasaka, M.Rikukawa, K.Sanui, N.Ogata (Department of Chemistry, Sophia Univ.) M.W¥atanabe, (Yokohama National Univ.)
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Electrochemistry of Ion-transfer Processes Across the Interface Between Two Immiscible Electrolyte Solutions

T. KAKIUCHI (Kyoto University)
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1 Experimental values of apparent standard rate constant of ion transfer as a function of ionic
radius for PF,” (point 1), ClIO; (point 2), BF;" (point 3) SCN™ (point 4), tetrabutylammonium ion
(point 5), tetrapropylammonium ion (point 6), tetraethylammonium ion (point 7), and tetramethylam-
monium ion (point 8). The k° values for tetraalkylammonium ions are taken from refs. 6 and 10.
Vertical bars on the experimental points show the standard deviation. ------ , theoretical prediction
from Stokes' law.
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EQCM Study of Alkanethiol Monolayers on a Platinum Electrode.
Katsuaki Shimazu, Ichizo Yagi, Yukari Sato and Kohei Uosaki (Hokkaido Univ.)
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Electroreflectance Study of Kinetics of Electrode Reaction of Monolayers Adsorbed on Electrode Surface
Takamasa Sagara, Zhi-Qiang Feng, Katsumi Niki (Dept. of Phys. Chem., Yokohama Natl. Univ.)
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IR Spectra of CO Adsorbed on a Pd Electrode Treated by Hydrogen Absorption-Desorption Procedure

A.Tanaka, Y.lkezawa, T.Takamura (Rikkyo Univ.)
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Potential Dependency of Infrared Reflection Absorption Spectra of Thiols
Adsorbed on Gold Polycrystalline Electrodes

T. Sasaki, T. Ishikawa
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Structures of electrode surfaces studied by infrared and Raman spectroscopies

M. Ito ( Keio Univ. )
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An FT-IRAS Investigation of CO Adsorbed on a Pt Electrode
K.Toriba, Y.Ikezawa, T.Takamura (Rikkyo Univ.)
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The study of adsorbed CO and CO2 on Pt electrode in phosphate buffer solution

by means of in-situ FTIR spectroscopy.

S.Taguchi, AAramata, T.Ohmori and M.Enyo (Catalysis Research Center, Hokkaido Univ.)
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Infrared spectroscopic studies of CU adsorbed on an Fe electrode.
0. Koga*, H. Yamazaki*, Y. Hori*, A. Aramata®¥, and M. Enyo%* (%Chiba Univ., #**Hokkaido Univ.)
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Infrared Study of Carbon Monoxide Adsorbed on Copper and Silver Electrode Surfaces
H. Ogasawara, J. Inukai and M. Ito (Keio Univ.)
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Infrared spectroscopic studies of electrochemical reduction of COZ and CO at an Ni electrode.
0. Koga*, H. Yamazakik¥, Y. Hori%¥, A. Aramata**, and M. Enyo%* (¥Chiba Univ., **Hokkaido Univ.)
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IRAS of CO adsorbed on Pt(111) and Pt(100) electrodes electrochemically modified by Pd and Rh

Junji Inukai and Masatoki Ito (Keio University)
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Vibrational study of p-nitrothiophenol and p-aminothiophenol adsorbed on Au and Cu electrode surfaces
T.Sueoka,).Inukai and M.Ito (Keio Univ.)
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In situ Infrared Reflection Absorption Spectroscopic Investigation of Adsorption Behavior of Thiourea

T. Sasaki, T. Ishikawa
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in-situFTIR Studies of Anion Adsorption on Pt Single Crystal Electrodes
S. Ye, H. Kita and A. Aramata (Hokkaido Univ.)
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Figure1:Potential dependence of the bands for
the phosphate species at PL(111). pH=11.7.
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Figure 2: FTIR Spectrum in 1mM Phosphate + 1M KOH.
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Surface-Enhanced Infrared Spectroscopy and Its Application to Electrochemistry
K. Yoshii, K. Ataka and M. Osawa (Tohoku Univ.)
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IR-ATR Study of Hydrogen-Terminated Si(111) Electrode Surface
M.Nakamura, J.Inukai and M.Ito (Keio Univ.)
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Migration of Electrode Surface Atoms Studied by IRAS
H. Ogasawara, J. Inukai and M. Ito (Keio Univ.)
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OPTICAL SECOND HARMONIC GENERATION STUDIES OF
ELECTROCHEMICAL INTERFACES

Robert M. Com

Department of Chemistry, University of Wisconsin
1101 University Ave., Madison, WI 53706 USA

The nonlinear optical process of second harmonic
generation (SHG) is an inherently surface-sensitive
technique for studying the interface of two centro-
symmetric media. This surface selectivity has led
to its application as an in situ probe of chemisorp-
tion, molecular orientation, and adsorbate
organization at electrochemical surfaces.

For systems where the SHG from the interface is
dominated by the molecular contributions to the
surface nonlinear susceptibility, the adsorption
isotherm, average orientation and absolute molec-
ular direction of molecular monolayers can be
monitored with resonant and near-resonant SHG
measurements. In particular, we have examined
the adsorption of molecules at liquid-liquid inter-
faces and have monitored how this adsorption is
modified upon application of an external electric
field. Perturbation theory calculations using pi-
electron wavefunctions are used to identify which
molecular nonlinear polarizability tensor elements
dominate the SHG surtace response. The average
molecular orientation within the adsorbed mono-
layers is obtained from the polarization dependence
of the surface SHG, and is described by an order
parameter D = <cos308>/<cos8> where 8 is the
angle between the molecular symmetry axis and the
surface normal. Additional measurements of the
phase of the surface SHG both on and off

resonance are used in conjunction with the
calculated signs of the molecular nonlinear
polarizability tensor elements to ascertain the
absolute direction of the molecules at the surface.
For molecules with acidic functional groups, the
surface population of the acid and conjugate base
species depend upon the microscopic potential at
the interface.

At metal-electrolyte surfaces, changes in the SHG
from the metal surface can be used to indirectly
monitor chemisorption processes. For example,
the average surface symmetry of flame-annealed
single crystal Pt(111) and Pt(110) electrodes exam-
ined in perchloric acid solutions by off-angle (60°)
and normal incidence SHG rotational anisotropy
measurements. The SHG rotational anisotropy
from these electrodes is used to identify in situ
changes in the average symmetry due to either
chemisorption or surface reconstruction. These
measurements demonstrate that the single crystal
surface order is preserved when the electrodes are
transferred to solution with an iodine overlayer and
cleaned through an iodine-CO exchange reaction
and subsequent CO oxidation electrochemistry.
The chemisorption of iodine, CO, and hydrogen all
result in an anisotropic response from the surface
with a reduced average surface symmetry due to the
presence of the adsorbed overlayer.
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Characterization of organic thin films by optical harmonic generation measurement.
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Charge Transfer Mechanism of Surface-Enhanced Raman Scattering

M. Osawa, N. Matsuda and I.
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Dependence of Raman Shifts of Poly-Pyrrole Film on Potential

Toshiaki Ohtsuka, To-oru Wakabayashi, and Hisahiko Einaga
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Optical Waveguide Systems for Monitoring Surface Chemical Reactions

Kiminori Itoh, Hiroshi Niikura., Xiao-Min Chen, Masayuki Murabayashi. Inst. Environ. Sci. & Technol., Yokohama Nat'l Univ.
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Mechanism of Photon Emission Induced by Electron Transfer Reaction at Metal/Solution Interface
K.Murakoshi, K.Uosaki (Hokkaido Univ.)
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Electroreflectance Study of Redox Dyes on Polypyrrole Coated Electrode

Toshihisa Nakamura, Takamasa Sagara and Katsumi Niki (Yokohama National University)
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Surface Reconstruction of (dS Electrode Observed by Photo-Reflectance Spectroscopy
S.NAKABAYASHI and K.Uosaki (Hokkaido Univ.)
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Electrochemistry and Spectroscopy of a Single Laser-trapped Oil Droplet
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Development of Spectroelectrochemical Quartz Crystal Microbalance.
Katsuaki Shimazu and Kohei Uosaki (Hokkaido University)
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Preparation and application of spectroelectrochemical cells for small sample solutions
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BET IW-Vis BT D MELAETHD. ChdDtN%
BWwTIA /ol roltExRiEoE=%—-", Fh70A4
c®D CD AR PIVEAWEBBEECOXY A F I A ED %
FoTW3, 6. HFILL., BAIAEALFRHERTE R
WNEERELVHHEBLED, SBIASDEIVERVE A
FIVAWE~OBHEPHEHTE S,

Reference

1. 2X%R. BERAEEFRLHERTIVELK OB FLALD
HHEEXD. #>T. BEEARBOHEALER 2 E AL
BEMBEDOEDIILT. £ 0 FOBRBOBRBLIOEAD
TORENRIABRIACEFEHEIBOASZ. —FH. 2HBERA(L
FUECLSOT, HENERUTOUENBEREI L IBEPR
BEOBREREXMOUER LY VT VRBERERDNEVEBRTTOD
MENLBELRZZIEHEZV., TITAMHETHE 100p]l BT

Working

DY TNV BRTHETELIABACECVOKBAE KRBT

2. BXRMRAERARR. HETIORAEH L EIALEHH
BRBEUTCZBONBRF -2 4B HDavla—F—%
PHRVI->TVWD., ARREBHORB TR, MELLVD

electrode (W.E)

Saumple ——
chamber

Counter ————|
solution chamber

elecudoe (RE)
~— Lesd for CE

~— Teflon cap

Counter
electrode (CE)

TEBKRGREA L L 2R B,

3., R ERUEARES (0TTLE) T VRADEBALZEOHH
TE<HVWSORD, —BIZ. COMODEIRXEZIRHED Iny0;
BYDBBEHBZVRI=V Uy KBRBEXEVSR S, WMHE.
BEAKOXBRNO - HEABTORNERES T2 VB
BEORBOYWERTEZDTHAFIVAFERYRBOTRA
EREEORMF LA THSE., —FH. RERBIBEEEHEE
ERHOCTHBKLE OTTLE €V T, SA-THL2HBCH-
THHO RV R IR OARBENTRER S, COBE. 1)
BABORKBEOAEZRNAFALT. AR BB
WELTRERZZEPVIEABOI O AV B ES <R 2
BT @a» B OB, Fig.1l L. A Y NLEBEERD
OTTLE o @ ERLF. WTFheH o FAER, K 10 4l

[ %]
<

',48 =

Sunple

solution layer

Teflon spacer -

KQa

agar bridge
Fig. 1. Examples of spectro-

electrochemical cells.

I. Taniguchi et. al., J. Electroanal. Chem., in press
(1992).

X. Yuan, F. M. Hawkridge, I. Taniguchi et. al., J.
Chem. Soc., 112, 5380 (1990).

I. Taniguchi et. al., Chem. Lett., 1zi7

An.

‘1000
\LSUL).




w2 FEMBEBERAEZAHWVWAEBAREZRBHOERS 7 X

RAL¥XXY  RELEHEM HE® —R
Surface Vibrational Spectroscopy by Sum Frequency Generation

K. Domen (Tokyo Inst. Tech.)
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Surface Structures of PbS Microcrystals Modified with 4- -Hydroxythiophenol
and Their Influences on Photoinduced Charge Transfer
T. Torimoto, H. Uchida and H. Yoneyama (Osaka Univ.)
1o HBMHEFOMAFERCELTIXRTOMLFEEN 2T VA EBEBSC—BLTBH, [Pb*]/I S"}=1 ZOPPS@ﬁﬁ
EHE O HEOR -k bONBENBC LB DDk  FTHAMCASHE LD BEHE AT 0 sLREHEEY
ST &Y LFEHL LI >MARTREHEOR L 3 EHE SN B, éfsl::héziﬁm ﬁhf?%ﬁﬁh\
BAEEHFECRBFTHERREVWEEILS>N B, L L TMV' ' OX BT RETP OFRMBREH L L A,
REACHMITIFLLVARRRREBRLEALEBLOIN TV W, Fig. kR & 3 &5 &k L‘:::.J‘;:i’;é:;éﬁ;:::f“““‘""
AHRRATR4-E Fad v Fr7 =/ — 0 (ArSHTREE [Pb**]/[s* ]=1.2TC % ¥ -
Blrrs@gnFEanl. RFRTORBLEARLL Liaot roBaco ) e i
SHEiE LA TSR INSOBENABHEBHRIG & LPbPTOAEMIT & b MV (52 Pp2*: 527 Ars”
BeIHRIC>VTRHL K PHRBEEEMSET S 3 [ =T o Loz
2, ArSHO 7 A A YHEE £S5 /7 —VEBRICEAODHESTHE CEMBRWBEN R o A 1.51:1:1.16 1.0¢
MM EMA, TOH%-88CTHLCBRLANSNa.S45 HBREELLREME & s lisSen Lo
/- VEBEBREMASZIE IR IDKREMDEEN L ZPbSHE MK ODERHEEELTHMT Z b0 PN TR g i
FEABR Lo EALAIHNSOPOSHEMAM FLHBL. 10N THh, HNFRmcBRE 7 N 1158 108
DAFALEL R —F vy (MVT)EI.IMOBEBERF Y 9 4 LEAEPV " NABMERF % 5 1.29:1: 0.5 1.00
& U KBH® (pH 7.5)K ¢ ¢ ¢ HMiIET 2D TH B LE - . 2" J 5
MBS B, Xes v 7k A | | | l Z 5 h B, Calculated by (2[S“ 1+[Ars™]1)/(2[Pb“"])
(1>400nm) % BB L %o s T : T 111 I ‘ . ;
3 HE R L 2 PbSEE B K & —Pb—$— —Pb—$— + 0O
F PO I/0S 1o, 2Bl poboofodoooraf o] Suraee lez‘l/[SZFLZOo Pu>]/ (5% =30
_l:'C“ArSHbi'f-FE'd‘ %iﬂ% —-?—Pb——s-—Pb-—?—Plb—s—Pb— Core 0.08- o | 0.2 B
lCO&WWiﬁb)BOOnnuTB 3 e}
OXREBEFEHODI 4 FT T T I T S L o® fa =l
H o to TEMBEiC b ® _, | 5—Pb— | S 2 o) DDD
HHEBERZ)R B e e e TR P 2 o-gH
[(Pb**]/[S* J=1.2T 284 —f—”lb—?—"lh—?——"l"—?—"lb— Core a8 0.04 DD 4 0.1F 8 1
(4.7A ). 3.0T 28A (7.4 . . ﬁ 8
A)ekwpoht, Th b | | L o without P2+ a o without Pb2*
Dfl &EFig. IRREL ALK C | I 050 uM Pb2* 050 uM Pb?*
EHE*AVTERARK | T T | T oo e . ]
EEELRES C BTHIER T e ssusale PO 0 7000 2000 0 7000 2000
;T\ITZ:;J l;)bécﬁ[;; ﬁg‘[;_&]_? “§R Ry R Core llumination Time / sec. llumination Time / sec.
VB &, 3.00bODIRETF
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Photoelectron transfer between a redox solution and an n-Si electrode coated with ultrafine platinum particles

S.Yae, M.Uetsuji, I.Nakanishi, Y.Nakato

1. n-SiRARHEBMK T2 >3, TohoMH %W VBT
FBUEALKBBUOABBL T 2L, KEBHEBELEBE (Vo) H 18
S, BHEBHPERTE B, 4 id. BredigE THERLAEEL 2o
A FVBEEERT - URT 2 ETCHEBRUEFEODTABBICB W
T, ABEBRDE (7 )14 9%ZBTVE Y, 5E. OB HM
HEEETLABBBOLTE®MNEMEL, £/, FoOMOBILBER
BRLASIZAVSE L, VoA LL: CHOoDBEBTOXBFEY
ERBBHMBHICOVWTERT 3,

2. 25/ -1 T, ERBEXHMLA2A0E LB 0BEM - SR
EROVEBLT, BE&704 FIEBZEB L % (BredigiE)o HFT X o
FrrLn-Si(1I00)BERZY =~ —(1Qcem)EAWVi, BEiIT&Lbh.
ZRTREBCIOMBRT CEicLD, v )3 vERILBEFRE L 2o
Ihookbic, H& 204 FEKO. 3ng/n) 2 Tk, BEHMHL
oo BALEER. HZED (1x107°Torr)300°CTI0RMT > 70 L K v 2
R E AT (E. 8. 6M HBr/0.05M Bra. aq. 2 A\ 720

3. BMAEEBLTOARVER (XL BRTR. 300MoXEE T
HHER I F (F.F.)250. 6945 5 0. 6271 fETF L 75, BAFEE 54 &
(BRI, 4B OXEH T 681D, KEBMBE LS 2 C &5
Sl ofio XPSICE D, BMUEBICRELS Y VY4 FHEERLTW 3
CENHEPER - foy BAEERL TV WEE DY K [ 885085
WERR, Vo 52.8Tx10 A, B &N, DH++ )7 —0ik
ML 2O RHEML8x10 A0 L3I —-H L7t CHODC &
Mo, BredigBE THEMLABEEI04 FART - M LATBRT I,
PL-SiiMERES/ NEVWAbEHE VIR VF-EAPRENZ & &
b, BT -EADRETELOHMENEBIPNE (U KETV H

A//\L “ oL

(Osaka Univ.)

Bohnan, AeHFRSiLEfFHLTVWELYRDO T, Si-PtiD
BYBHIABMIEBORKICLIBITFon, BEAEBR A EILT 5 &

Eiond, ¥, HEBMEDU T 3L (BE . Vol BIT—F

TH BB, F.F.RASi-PtRAQIEOMMc L » TAkEC LS 3, —
. COBBICRUBELBLABA R, A& V91 FOAER

Lo TBRBRREFCLIN, HEVYH A FBRKERDT &St

DI FANVF—HMENET LV BT 2, BNEEHBL B,

HeEB-EDQRC T 3 & (B, 5,6). Vocld AL, F.F. BET

Lfco VN 7 2RBETOBTHBBMEZEC T S &, FBICPF. 5

EFTLLe CHSOF.F.OETR. Pt-redox 0O BFBHK IS OB

BEOHMABFEATHELEIZ SN D, MILBEE S fon-Six AL

5L, BMABEEZBLABSG (BEBOIKL0.62VOKE RV B SN,
BEAREIOMILBEERERLASIi LcHEBHE T2 >3 THLE

TAHL HEORMEREHETE, BF R ARBSHELE >

3LEX LN B,

1)Y. Nakato, H. Tsubomura, Electrochimica Acta, 37,897(1992).

#1., XBBibHHE BOKMBL (AML, 100n¥en™?) &

WHINO. NFTE FiALE HEM/pgen® Voo/V F.F.  n°%/%
1 L HF 19 0.591 0.694 11.4
2 HF 9.5 0.585 0.613 9.2
3 £ HF 19 0.515  0.725 9.4
4 HNOs 19 0.620 0.741 11.7
5 HF 9.5 0.526  0.706 9.1
6 HF 1.9 L.855  0.607 8.¢
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Infruence of in-situ Metal Coating on p-GaP Electrodes on Photoelectroreduction of Carbon Dioxide.

S.Ikeda, K.Sakaguchi, N.Yoshimi, A.Yamamoto, K.Ito, H.Noda! M.Sakai”(Nagoya Inst. of Technol.,”Chubu Elecric Power Co.,Inc.)

1. p-GaPBBICCO . ROEKCS W THEH®OH2E/% in
sittTHBL.CO.OXBRLERTETY., HEHORTE
BO~NOERGE EBBULOERELLLEAOREBERFL £,
2. XEEBEBLLT,.(W00)@ES L TAI)EDP-GaP 7z N —
FRHOW, BECLIYVRAM Lcn*0BBEERL.EKTEREZ
IvFVI/ABLEELERCERALE, BERRE AOSRH#E
., AV - FBEBRPICEHEEB A4 > (Cu.Ag.Au, Zn, I n)
AHERE (0.1~1000zmol/dm®)MMA . CO . O EMETHICin
sitUBHE B THToE, 22T, £0HEWICIBIHAuC 1., BRI
FAgF, o0& BRRIFEMEOKBEREZEMALE, In situT&
BB dAS, 25C. 6nmA/cn* TOERHAAER(LFER
TKEY, BRAHOBVWKCIZ2RTERDORRE~NOKBEE
BOBE*FAE, BRERDOSHFR, HX/70BLUBEE
BroKcsy, BEERRICT E.

3. p-GaPBEICIn situTER2BEL CEBRH X BRI
B2 oL, BnERYREDEROBETH, ¥M.CO,
H.T&»Y, *oftnERpIREEhedoE, (1000ETR
BEREBBKOCO . BARKKCET2E(ENRIL2VDD L,
Bh20LICHETH2eNTELE, BBHTENR. & .HT,
BEERE InTHE, TLOLLHEBIFELEBE, H.RBE
FERIGERY BEREEDOCOER L WO ERENRLL D 2
. —HREInOHE, BREBA AV OREOMMICHEL
BTRCOLER, InTR¥BREROVHEN ThETLH A, #E
EROCO . BToEHsABEnr., (111)E TR, |, #HH. In
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Reduction of Carbon Dioxide by Nano-space Photoelectrodes

S. Yanagida, M. Kanemoto, T. Ogata, Y. Wada (Osaka Univ.)

[BM) EKBEMBES 5 B ALVF-MEO—RREELE LT, BKIL
FH - RACFEN R FEEROCLAN FEEHET TORERC, BTRIE
FOMENLE NI, AHERBOSFFELRIF2FHRAKR. ThEH S
JAR—ZXBEBELTEATIEEAONS, RABBIC. /914X
DInS XA LT I2BMBIIENKC. BERIEIKDVTHELL, V
40, KEXZANVF-—OFEHFRAELOHIBELS . TORNZETHALA
Bicb2F /4 XCdS HMBRISRICEH LicEZ A, BHRHDER
BI12C0, ARCOICBITEINSD Z EDH -7, F 7. &~ (3 p-terphenyl (OPP-
DEAMBELET S, BHELC, BTFHERRIEIKOVTHRELTY
3, V4B ZORIEFRIC. 0, DCONDBTOBR/MEE LTHO SN S
Co(ITD)-cyclan$ifk Z#kFIX LR EI A FMEREFLOODDOLRYEIC
COMERT B ENH T2, UED2HORBICOWTHET 5,

[H#] 1. CdS @M@l 72 bailf s 3500, BuRIE MEDERMANF
CdS iKMW TFNN-U A FIRIV LT I F(DMF) ., H.S &Cd(Cl0.). %R
ETHIEITL BB LI(CIS-DNF) , R Ei3. Yt & L TCAS-DMF
(2.5 o). K(1%) . RUBFHEKRE LT MY ZF VT I V(TR 288
DMF 82 ml9izC0, 2K &RAA300 ¥V "X vy v 727 8T400 no
UEREBHTEIEICELDIT 1,
2. OPP-3 2 tpett &3 BCoUID-cyclandt FFTDC0, BuRIE i
#EDOPP-3 | Co(IlD)-cyclam(l. T sM)RUBFHEHDTEA (0.5 n)ZE &
T b= bYN= 2% —=)v(4:DEEHS nlicC0, 2R EAAH500 VEE
KEEITAXBEET 2290 mU EXRERFHTEIZEICEL DT,

[#R]) CdS-DNF %t &4 5C0, OHRARTRICOEHFEAZH ]
IKART . DEDNTFHPMOBICONBRM M OB RITHERK L. 405 no
B BC04EHRDRMTORFIREITHINITEL:, BFHEKITIE.
TEA BB OH RN TH o7t —f&ICC0, D—BFRTBALIZ-2.21 V vs
SCE LHSNT B, /NI HKRCS TREGEIHRLCETLEN &
5, CdS-DUF OB -FH A XHRELVAVI2BHNROFERKE L
FEAOLND. COHITOOTHMIEERTS,

H 23, OPP-3 Z @ %/ & (10mg). Co(IIl)-cyclamBZ IXTEA % & MeCN-

WThEESCBRAKROERIFECEBRA LM 2, BHT
W BEOMME LD H BEMNMML.CO . BRTHRIBD
L., T bbb XBMERMDEN —KEIAARYVETL, TOREH
L, COR#IMLE. RoBLSI¥HBEIBBL, CORWML
E, EEANBLALYRTCSTIBERBLOBRELEZBR
+3L, Rl1KrRT DK, BEF/LLotHFICE Y, (100)E,
QIEVwWThE 2207 V—FICF T bh, —HANEH. &.
HTHY. A ERE InTHD, BEHOBA0.1 mmol-dn™° 0
HEEBUASMCARCELTIOLNL, HTREDORE
THEMoARRELEBBEE AR > 2, ULEORKRLS,

ERAHTAERTE e
BUsEERME, BE
OEMEOERAS & T
BEXT HELESR
ORPBEERBLEELR
BIGRA S Y . KWK Eo0)
BleRrBELERI, 20
FOE&BBEAKDNEDC O, OB

o
)

Potential / V vs. Ag/AgC

OBERGENT SBR 0° . s.o e n;o
mﬁ%ﬁifﬁék_‘i\ ks Time / min
OBBEER T, EREN

RMLeT By oonuial Aith tim In tho redsction,

BEMLE2LEICHEDI E p-GaP potocathodes in 0.1M KHCOs soln.
NTexazbdMbh o, Initial conc. of metal ion: 0.1mM.

Fig. 1 Variation of the electrode
potential with time in the reduction

F ) ZAR—ZNEMIZL S _BILREZEDEIT

HeOHZ #1290 nold XX ZMS L & & DC0, BuTRIG% EHFMICEE L
7ebDTHB, BBLCCOVERL. AICFMEKFOEKRED LN
5HDDCONEENITAERT S EXY ST -7, F2Co(1I)-
cyclan$#F LZWHRTiE. C0. BiuuLgre{BHoshnd ., 0PP-3 ©
HENREDPOMIEST LA, Collll)-cyclandidtfE4 5354, OPP-3 D
KB E N, CODERIPEERICIME I NI, ColIl])-cycland FFEIZ
DL O0PP-3 DI IANT A UM SCo(IID-cyclannD B FBE % &7
C0, BERIGOEBIPERIGENLD . THEHBPFLTRI 50PP-3 D4R
MG EhiceEZOoND, UEOEIKDOTHMIIERT S,

100 a7 100;

b e o
./

ar

80

60

40

Product / pmol

Products / gmol

20

0
0 2 4 6 81012
Reaction time / h 0
Fig. 1. Sequence of CdS-DMF-
catalyzed photoreduction of CO,
in DMF in the presence of TEA
under >400 nm irradiation;@ ,
C0,0 s Hz.

0 1 2 3 4

[rradiation time / h

Fig. 2. Photochemical reduction of CO, in
the OPP-3/Co(ITN-cyclam/TEA/MeOH/AN
system: @ ,CO; & ,HCO,; B ,H,.

1) U. Kanemoto ef 4/., J. Phys. Ches., 95, 3521(1592)

2) S. Matsuoka ef a/., J. Phys. Chem., 96, 4437(1992).
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Crystallographic Orientation Dependence of Current-Doubling Effect of Alcohols on CdS Electrode

H.Minoura, N.Inayoshi, T.Sugiura, Y.Ueno (Gifu Univ.)

(BfY) WESI, ABHEhK CAS ERETETTATNI—IVORE
HoEHEICE LT, Zn0 BRI EFOBSERL D, & pH HETO
ZHEINBZ I ELEDNS, FORIGIE, TIVIF Y P4 A VHEAIC
$oTHILENEZEDOHEES. EVLIBBMERE L, Y 4EIZ.
ZhARATHEMHC, CAS HERBRBEMET NV IF VY FMA VD
HEEAICEULT, FOSREOEOERT LI,

(FE) CAS BRICIZZA T L —s84 0 Y ¥ 22 & D FERK L7#9 300nm @D
BMEOZESEBERUTIREERERA O, CdS BHERIE c MicER
124w kL7 (0001) (AF Cd @i&ied) KU (0001) (UTFSEER
P armHELLEbDE, ThEhETE h-GaBd@ICIDA—I v 7
BErERIE, BRE L, £ S5ORORRIIHIER I HCl K&
WHICBIFATyF Iy — L OBRIZEDIT-1c, THVI—IMZ
FELTTY /) —VE, TLXHFBEBEICILICIOZEMANVS,
(BR) S CAS BREAVAZERIZBLTH, 27— CdS ER
DBE LR, FHkERPICTY /) —VERMUCBEICIIEER
OHINE R SNTD 72 DIcx LT, NaOH A fokisd Ptk
Tk, =%/ —VEMIcLH, Cdf. S mBEBHICHBRILS LD
BAIA0.1V BERFEAY 7 b5 &HKiIC, AL EROHMHEE
Xhtz, Shid. T4/ —)VE NaOH EOB—HEERICICE - TTE
AZIPFYRAAUHRBITAELTHE, EAICKABMEERIISC
LItk B bDEHREND, ThEREDDSBIHII. 7/ —IVHiIlE
BNa ARSI ETI b F Y FEERIE, £hE TS ) —IVEERIC
B ULIcEZ A, XBHOILE ENDBAIIH 0.5 VIETRAMICY T
Fg B &3, SBAEERMESH 18IS ), BRMBHENRE S

1C06

KR TiO,t Al 2 1) &=

teo ZORIEELTRERDEI THS &M LI

CH,CH,0- + p* — CH;3CH,0-
CH5CH,0- — CH;CHOH
CH;CHOH — CH3CHO + H* 4e~

T4 ) —)VEE I T B Mott-Schottky 7o v Mz ki, Cdm
BROBEICEI MY FEIMCED 75 v bXV NBAL (Vy) OR
FEADY 7 b (BEMICIZ 0.5V EBE) NRSALOICH LT, SHE
BROBEICETANRAONIBELASNTLHAEENSH -7, T b
FURAA VEREETH B0, VA RABEELTEHIEEZI SN
% Cd WICITBEMCRET B0 Ly A ZEHEEN 5785 ST
BW®ELICW I EIKRRT 2 bDEEI N5, ERHABDT—F
DIFSOEIR, BIFICHEL > TIT- KRNI E LTOBBIFE LS ZOR
OHCl Ty F v 7DOULMicEKETES L. REICHICEDODTD
HEWICEREYRS S O ERBbN S, ik, CAHDH RIS bFY
FHRIMCEA Y7 MRD02VBEDHENHEH, ThHIDI &L
MELTHWEbDEEDN S,

ALEBRERIR, 4TS 2800200/ A VFEICELT, £h
SORFIESL V007 PHRBREINCEN D ZhUdADT =
AVEBICBWTHENDNRINBEIILEERLTN S,

1) %/ . 1991 FBLKULEKRFRLHIE 5], 2A20.
2)H.Minoura et al., Japan.J.Appl. Phys., 16,865(1977); Electrochim.Acta,

23,1377(1978);J.J. Hickman and M.S.Wrighton, J.Am.Chem.Soc., 113

4440(1991).
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Protoelectyochemical Treatment for Aguesus Polyving! Alcokole by Using TiDx
Towmihiko Kato, Yasuo Bulsugan, Kapuw! Kate*, Boon H. Loo*t, Akira Fujishima¥€¥
Nagoya Inst. Taechnol., Togama Ind. Tachnol, Center®, The Univ. 04 Alabama®®, The Univ. of Tok;a"*
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1) T. kato, N, kumi€, Y. Butsugan, K. Kalo, B. H. Lo9,
A. Fujishime, 1SE Gind HeeTl 3/ §-26(i59i)
2) S. HizhimoTo, B, OkTani, H. Shival, T. Kegiya, Je
Pelyvae Sevel Polys, hethy, 23, 141[ 1955)

3) K &ale, Bull. Chem. Car. Ypu., 85, 34(i992)
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Photoelectrochemical Properties of GaAs Nanocrystals Prepared by Wet Process

H.Matsumoto, H.Uchida, H.Yoneyama (Faculty of Engincering, Osaka Univ)

1. I-V{taM¥EYEBHERNF TR, BFOoOFHHERS/E
WhBFEECRELRBFYA XHRESMGCE, 22— 0K
¥HEUENTFHEN 2, BE. 8REICLDCaAsEBHEF (Q-Ga
As) AR AKETHBICENRENL, ARARATRERXNET
SR L AGCAASHBUHN FORELHESIH”ZREL., 2 FrEvs
-7y (M) ~OXBEBHIKODWVWT /L7 GaAsH R EH
HELTRIL

2. ZE LB (0.5 mmol)D As[Si(CHs)s)s&Ga(M)T7T £ F L T
€ b F — FGa(acac) 2 EXRHEKAT2 nld b Y 754 L&
 (216°C) T, T0BMIRIC & ¥ TQ-GaAsa o 4 FE2HEBL o
MVt E-A VAT b2 s ) —NVEZUTE =Y VEBRIZQ
GaAsa o 4 F ¥ &t : WiE 45A
{2 GaAs/¥ v 7 5‘)*3» ;g-?%%gé
A . Nd:YAG Vv
— ¥ — % (532 nm)
*HEE LT, MV
A RL ) H R B %
S8 =™

3. KFOoBFH
Bl ic & » BIdE &
$L8 D Q-GaAs @
ERBEZTE.,
TEM BER » SR ®»
R &S (Fig. 1)

H
o
L

n
o
i

Number of particles
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Fig.1 Q-GaAsDTEMER & & SRDIKEST

1C08

MRNKFELZEH - HRRRELESR

O /MR I — .

L h P ELSA (BER

'u! »
EI6RA) THBEIEHHH I 5
o fo HOEXBAK & D, e |
T4 FhO Q- GaAsMEE g
084 MERZT VR TFM _ .
BiGaBEENR - TV 3B C %2- =
Ebbihoto COBED g
Gald Ga— b Y 754 & — N

» 2 4 [ 8 10

(acac)fih& LTHFRE Coroarkaon o MVE*  rdd
BrHFHEL, KN FOoR

Fig.2 MV* EROMBIEOMY 2 * GINIME K7t
L L

E {; :ﬂ i & ;CL:? RSB bulk:1.3x10~8mol, Q-GaAs:4.2x10™ mol UK 500mW
2] 5 °

Fig., 2icMV ARV BEEEON " REKEHZEZRT. HFO
BMUKXRER. BUXFHIAALDOMNW ERUPWEBER LI B
KOEBH2HES. CCaAsRBRETFEFOEVABRTFEY
BEEEREINTWI LN, >, Fig. 208 & » S5 Langmuir
BHEERELTRDA MV & Gahs OLAER B YV 7 B X%
(19000 M™') O A H Q-GaAs (930 M ') X h #2002 K & <.
C-GaAASRABOFAERBRKEENLEE T2 AN " ORFEZHE
LTW3bDEEXSH 3,

1) H.Uchida, C.J.Curtis, P.V.Kamat, K.M.Jones, and A.J.Nozik
J. Phys. Chem., 96, 1156 (1992)

T #MEEARFLEY VATV ETABMOXMBRIESE & L ToME

WERF. EEH—. BB 8B

Performance of Packed Bed of Silica Gel Coated with TiO, Thin Layer as a Photoreactor

K.Kobayakawa, M.Ebisawa,

1. UKDV Y X VO LicTiO * EEKICEE L (
Ti02/Si0: & 8 ) . T DTi0,/Si0. 2 KM R EANBRKETH 2
T39I S5 V7TORBRETALTHRMBRESELT L. X
M LREBEEBDCAMTEIN, ABTR. ZhUNDORK
B#EELUTOHBEICODWTHANRE,

2. FYUTHFIAYVTORFVYFREEKZTY ) - VT8

KHERL. 2 nol dn*SEBEEHREDPBMX TTI(OH) .V WV 2 %
B & €. 40-100% v ¥ 2 (0.38-0.15mm) O Y Y A X V2.

Si0, EiCTi(OH) &t X ¥ 7=, Ti(0H)./Si0. 2 & HHB. BE
P Tm# L TTi0/Si0& Lz, EERICK., 600°CTM# LT
7. Si0;, 1g» =028 mgDTiO #EE L =EEBE2H Wi, FL
-8BLS v 7 (EE15mm) 2 NF222mO N S ABFICAN, A%
HU. TOMBKICTI/Si0 2K TALE. RTAMORER
18.5cnTHol. CORKBBOTANSGF2—-TRYTTRIG
BERD, REBEZ—-EBTH>PWML (BBAHR) . 7=,
RIEBA*BREET-—EHMEBICEREERBL (BEAHFR) .
BERPORGE DD VWERERDOBRELHE L 72,

3. RVEVEBKBRERETIONK (ZFVIF{%) LTXR
MBERIEZ¥2 L, 72/ —V(PROW)M E4EEH. £ Fox s
VHQMNBEERD TER L., LI VESHBER L =, Ti02/
SIORTABMIEREZ2ERBZ B4, XHEBWIEPhOHT A
IVEBLE Tz VN BERL LN, HQRREZhzh o 1,
WRAX TR, P EERBDERD, EHLCHERYYF ) v
ER Uz, BB, XMBEroBMBHAES 2sE. Bift 51

Y.Sato and A.Fujishima,

Kanagawa Univ. The Univ.Tokyo

DEERMTH 2PhOEMN S b Bt E B e NRENE, B
BEBARXNTIR., £R UEPhOHMN X S It 2EMASEY
DT. PhOHE BIRWICER S D L NARTH .
BRAXTIMVIVERBIELBE. BEOBVWSE 2 ZK
TE2LBEMNH2M. BELOMUMBOKRE L ERIER:
Br, 5, PHTOFERIER VY X7 VT F F(BzCHO)T
b, BYELODEEBMTHI 7 VY - VEIBER L2,
PH 1.4TW, BzCHOREAEBW TR, EFuo* v REABEH(
BzOW)MEAEMH T (K1) .
pH 13.5T . BzOHM ¥ 4 &
WM. RE BB & BzCHOM Bl &£
BHmT, BREOKCERT 3L
BEIRTWEERY IYILKE
BEI 2oz, 2D &>
2. Ti0:/8i0: 1. BH L D
SHMEBRICTDHIEFTRL.
MAMBLEIRRZIRGHE %
HATWD LT, RTAME % %0 170 1;30
DREIDEWHEEE2E RSB ) Irradiation time / min
Ll kT, BREICERS Fig.l Changes of the concen-

tration of oxidation products
B3 LMaBEicz 2L in effluent with irradiation
Mxhs,

-3

BzH

Conc. / 10"4 mol dm

time

1) M.Fujihira et al., Buli.Chem.Soc.Jpu., 55, 666(1982).




C09 TR B OEBESSERRIC A B B IERE R
FHAE (HEX - BT)

Dependence of Phoocatalytic Reaction Products on Loaded Metal Using Ti0--Based Photocatalysts
H. Harada(Meisei Univ.)

1. —BOUANKEVBMOXMBREICOVWTHILEFIVRD Table 1 Photocatalytic reaction products of Oxalic acid
MM ERVWTRALT WS, YVANVEVEBORNY 2 VBRT and Malonic acid in the solid system.
TovEiE —o0ANEFYNVENARICETNINXIEE

REFTNTE/ ANEVMESH U TRIGHETT 3. BRR Reactant Photocat. Products(cm?) Ratio of Prod.
6 T E R 29 N, yﬁﬂﬁﬂiﬁfﬁ’(‘liﬂi’(lifh%:tﬁ’ﬂ (300mg) COp He CO CHs Hp/COp CH4/COz
BhTW3, 9E REWMEAZXEEBRERRES E ( (COOH)- Cu/Ti0z 3.0 0.37 trace - 0.12 *
B-ErXMERG) REHERCERDICOVWTBERERL Au/Ti02 23.9 11.1 trace -  0.46 *

Fe X, BEEZBO®RIIOVWTH A LE Pt/TiOz . .22.3 _.11.0 _trace - 0.49 ____ , S~
2. NmIEA ) vABBAKICIDAR UL XEEXEHE CH2 (COOH)z Cu/Ti02 2.1 - - 0.14 = 0.007
mERLLUTREZRIEs Yy (TI.BA7z oY)V, P-25) #H (Cu/TiQ.# 68.1 _trace - 0.56 % 0.008)
W, BEBEMBLR, AR EGIE. JAMH K (300 ng) Au/TiQ.. . 24.9....0.46 - 6.7 % [ 0.38 .
PREWMEA VLGP TCICRALREEHRNTHRA L & Pt/Ti0. 16.8 0.24 - 6.4 * 0.27
Y@, 100 W BREASRS V7 (HE SHL-100UV-2 XX (Pt/Ti0-% 50.6 0.86 B 0.39 +# 0.008)
UVQ-2 ) AW, Ar BRUEBREE®R (K4 LVy 7 2H) #Reaction was carried out in saturated solution.
FTHEIORBHLE RBRBRETTV. ERMOSHEHZ

rav b7 574 -T2k SRERNEBLONE, YavEICOVWT, HEXRE&HEFTR
3. £1 (C“/:L'?&Xli?ﬂ‘/ﬂ’&ﬁﬁi%tLﬁﬁﬁwﬁﬁﬁ Ha/CO0: DIEWF 0.5 THRIDICH UTHMBRHETIX 0.12 TH-

HREMEIC LB RGERMER T, HEXREEARULER £, CHLHORENS, HEROBAER - SON VKXY VE
METRELACA—ORBHETH> LN HARTENZD DH—oNBRELERROBRBICKIENETLTVWENT &
EWREH LD RE RNk, LALABKOBETHRICK & RKELTWL 3,

MEETZLREHE LMD, TuvBTRASERLBER 25— BB (COOH). — CO. + HCOOH --- (1)

FORBHETH > % EoEB HCOOH — CO- + He --- (2)
EERICAOEETZ2BBROBHEL LT PL/Ti0 TYOY 2EE (RIZERBEM) (CO0H). — 2002 + He --- (3)

BOLKERERIBMVET LTV 2 IOVEMTHEBRFOEA CH./C0z » 0.007 DB RY

HEROHAERMEr L3, H_HEROBEKRMLIRE CHEARTHABVWRDNS B -BBROPETLTWED D

1C10 3 — NIRTI0 MR ARIC K Bk T =/ — )LD IRES)
(BATHE) OJektHic, PBB—, AL

Photocatalytic Decomposition of Dissolved Phenol by TiO2 Supported onto Ceramic Paper
M.Kitamura. Y.Nakashima, and Y.Fujita ( Japan Storage Battery Co.. Ltd)

1. B 89 R, TiILMFRBERTKRIBHELTW2E#LE 3. & § #Bonlmildn SEMELX 1ISRT, P-25HEH
MDOKFRIETIHEN B INTETWD, L, #ikl XHFESHEOREICH —CHBFEINHMEEREE > Twd, 72,
|7 ¥ DERMRMY T 5 &, WHKE EMERERE OFEENPR  P-25BROGERED FUE 2 1T ) 7212, 7KH T Mk BE L
Beze 720, ML L L DOXREEICEREEAT ILEYSH D), HEIT-L IS, 0700 LEERKROBHEIZLRONT.

CHOEHILBENL, TLWRA L LT, Ti0BKR(P-25)2Tis  VYIWWHKDTI0 8 L USI0 VBT NN[ ¥ - LTHEERTAZ L
TUSIDTL XL FEREWBEET BNV - LRI E-THBL bl o, ComiE

NLATI0 5 L USiI0, 254 v - LT, £33 9y 72 R=1— |2 EDT7 /) - NDGRRE L. 1
REEHLLZ, ) LTELNLY - PREMEFEFN 7=/ -V ZDLENDOBREELEX %Oﬂ
SREENE. BUEBREDORET(LCEE L bBr, 2IRT, chbo, p-25 306
2. J i HBEICEL)A-TASFREMEERSLTHE  WREERLE# LB 0.4
AEMEBMC~— S~ %, EMECIZAAT o U LRNRILF RedoRsdskid. ske  [20.2
g UP-BF AW, XREICIZ. P-2SBENKRS ) — 28BS 1/4ABETHLIERMLNT, 0
L. %i=Ti(OPro). % 7= (3Si(0Et) £ MM TR L TS Lo L. vl M s = 10
A7:Ti0: % 7213510 VY L £ &BER L. 40CTHET LT 0.1M0BA 7=/ -1y & B
R ERZIBHEERENLLL, RS swme w  FOREDIBNDL. BEOE 6
BITI3. KA LB LEARY B ¢ e REBEDTHTHY . AXKD 4
T8 -k, KALFHKECL ik R GORHEIZ. BHRE 2
RBKR ) T 7 9 — 0 2 iM% WROBE L L TR0% 0 e
FL7, $7:. RISHSD D O R BEETHLLEEL OIS, 0 60 120 180 240

YERGEFR (min.)

B2 ¥ MATIO MK £ B () D/ -
DARBREE (b) RIGEND D OREZE(L

(B ATHERT L =B RiE
FREL VAW ERRIE L
72o JERRGTIZ B AN 1 kWE

EABT 7 2R RBERWY. gi o grommuoseme  SEXR
FI-IR, HPLCE R TRHEL%, D Ak EF, BALE 60, 107 (1992)

- 55_.
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Electrochemiluminescent Behavior of Acridinium Ester as a Label of Luminescent

T2V Y=y L FRGOBIAMFRAEH L ZOLH
B #BAT HE BF* (¥ b o vd,

RIK&EGEL")

Immunoassay.

OM.0gasawara, E. Kobatake®, Y. Ikariyama®, M. Aizawva*(latron Lab. Inc.,Tokyo Inst.of Tech.*)

[BLHIR) 77V Y20 ax27nid, RABFIESE VDI BERIE
DHHTEEHEN TS, BiF7 5 » v —H—F Vv BEEA VT DAY D
BIULFRAVHEENT VS, +1. 0VH 5-1. 0V(vs. Ag/AgCl) DFEEHTIRBE
LFENICREETH 205, 747 Y HRET (pH12) 1Ic TREBA 2-1. OVICHE
TAHILILLDH 0. 2RESE, DVWTH0,6 72 ) ¥=9 Ax 27 VERG
SEAIEICIDREAICHEVTVEY , RAiz, HEBEBEAWAT Y V=
LI ZAFNVOBTALERAEZRI LR, FAD(flavin adenine dinucleo-
tide) DIEFT TR, 557 47 Y HERMAT (pH8) TREBAIE-0. SVICHET 3 &
BCRAT 2 EERVELADOT, BARBAEDO AR ic>WTHET 3,
[F&E] 77Yv=9ax2570& LTIk, 4-(2-succinimidyloxycarbonyl-
ethyl)phenyl-10-methylacridinium-9-carboxylate fluorosulfonate® i\ \7zo
PERIRRIZ9X 9% 0. 5(nn) DHETHE, MBIIEL I 1 VB (4=0. 5m) . BHE
3Ag/ARCIBRE Voo WRIEHE (LTX10T'M 72 Y V=0 AaTRF,
6.67X107°M FAD) ICERERAL (-0.5V) 2EMMT2&E . 742 bvho v
I—RTRABZRAE Lo TAFAZRFSEABEBEHVARAERIGORN
biT- 7o < DBRITSOD(superoxide dismutase) 27EA L. 0," BRIGHICHE
LTOWa»EI D@, FADERE LABBEAVWCT /Y Y=9Az2570
ORBIEERD 1,
(2] LIZ/RE & 51, FADSHRIEBDICHEET A Lick h RBLmiz
TP IR E -7 HTHINE LR D, & SICFADERE L A BROBS
ITRIIEMRRAT 2 Wb - oo URABROBERELERT X THEER
THERARREALR SRV L DS, BERROBITEHSRALRGICH
SELTwaEZEA SN, £ TRAHEIMKELT. Ssec DBEE TT14UDSODEFN
EVRIEALIE LA, RARBELCBO L (R2), 5> TERERIG
TR H0: TRUEKBEFRFEO-—BFRTETH 50, BFERE S LTV
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(KL - B KE)

B EnFMENL, KICPADERE , 107
LEREEAOTRIMERSRER.E |
IX107'°MDT7 7 ) =9 Az RFN  \ |
BRIETEBI Ehbhot, &S0 109
KHTR, T7Y V=0 ATRFAE Zf\\
52 RIACHS L . BRULES 1
KEFA L B RIE O Ttk ic > W 108
TR LAERIC VT HLET 5,

\.‘" FADRERS
"'-..,._&‘“

Luminescence intensity

w 107

& 104

N FAD (+)

108 FADREESN
10 1 1 1 tenl 1
FAD (+) 0 86 110 166 220 276
t/sec

K2 SO EAl kB3R, —

DAL

Luminescence intensity

-
o
o
T

L

>

o

|

1)J.8.Littig and T.A.Nieman.,
Anal. Chenm., 1992, 64, 1140

108 1 1 | 1 1
o 55 110 165 220 278

t/sec

X1 FAD 72 Y P=9LxRFLD
BRULFER I RIZTHE

SODEEZAAET TOTIOW K F D B BEALFAF M
O ki, B¥ B, BANC, EEFE* KB B

The photoelectrochemical behavior of TiO2 particles in the presence of SOD
(The Univ. of Tokyo, Yokohama City Univ*.) R. Cai, R. Baba, K. Hashimoto, Y. Kubota*, A. Fujishima

(B8] TilWR FAIUVHIC LD BEIND L RFEELIERT
5o BUHMERETO7 7S —L LTHWE. 0 2% T 5, SOD
BEOHFEET TIE0 HH0ATL T, FH. XBHEX I E
TiOH FEREICER LARBFIEEABIL. Thdr HH004 5
THRFERTY —RMBOFHETHANRE,
(HiE) Fig. 1ORZHE YV ZA WS =ZEBRTHEET- %~
Sn0: X UPt% Fh ¥
A AR
LT. ¥$~SCE28R
WEBE LR, HEIC
1E500-Wk &£ ) AT %
Awr, 100kg/nld
WEDTi02(p-25)%
%X,
Sn0 &% +0.6V
vs.SCEiCEE L =K
BTRBE T, Figure. 1. A B
FRARESBRUIOEMZMEL . TOHLEITIHL T SODF
ZlitcatalaseZmM L. LOEAZRMEL AR MERERRUCME
FERTFTTITo
[#R) £9Ti0MALZVWREBT., Sn0-EHROXBEELOXREL
CHWMABEOXRRrBAMI A, LrL, BILFY BB T%
TABICIMA B, RBAIABS B2k, SO ELHRRELER
MAZETIOIEBRXATWAZ X212, BUEBDOTI A VA
MA(ENBEREL). LLEDLIZ2bIE, COXLREBEZI L
TIOEBEICHERINAALFRIIEHRXTIDDTHIEERTE 2,
ERBHEER T, TiOWHFZENAIZIMX B &, 15nADT AN M X
N, THIZAEBEINAETI S0 BE OB TFEHIcHE Y
2b0FELBbNhD, TOIRIEHEIZKET. SODZEMXTHEIL

ok, —HcatalaseEMx s &, x4 L ERLA(Fig.2
curve (a)], MEH*
BEHRATHURS
EBEfTOL. £
SR HIERE
Hhr(Fig.2
curve (b)l, #M®
12, Tod#k %k
AL, Thhrofd
MEICELE %
DIRR&ET. SOD% fn
x5k, Lilz—J@
K& B o R
L » L. catalase
Emxse. Lok
KigizEg2d U %=,
ChHEDBRED A
AZZXLERD &
SIHRPTE& 2, BHEMBRETO7ET7Y - L THE 0224
BE b, —HMAD0 WEICAHLRIEIZL > TH 02X h 35,
BYOL.OLFITEERZTIA,OE FBEHICHRXLADD L,
O HeOo K DBFBBICHERLADOE LA bR D, S0D% I X
22, &DEBL D0 HH0 Bk EIN D, EWRIPRERT 2,
catalaseZ M X 3 &, He 03I NB 72D, LIiTABWITHL T 2,
UDEDESicBEINATIONFREICERLATFIEFHE
2EBALTEBABHTIRTEBBIZIILNTE A,

Ti0; was added J

Lcataluse

Photocurrent (l")
8
13

light on|

— —— 6min —

Irradiation time

Figure.2 Photocurrent vs. time for stirred TiO2 suspension containing
SOD and catalase (SnO2 electrode potential, +0.6V vs.SCE)

(a) Oz purged. (b) N2 purged

#HXM

1)R. Cai et al.,J. Electroanal. Chem., 326(1992)345-350.
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Visible Light Induced Photochromism Using Mo0; Thin Films

J. N. Yao, K.

(BmliiEE~id. BLEVIF VEEXRAMBOI LV +O
JUIZALET2FIOIALRB2MAAGDEETREDR
KOoOWTHELE, $2bb, TV borusXaicsnN®
CHCHBLU N0 MBIE, THAERHTIZLICED B H
BT LA RHELE ABECEVWTRNEBOERENFE2E
ftx¥, X612, HEPGLZEOMBE L0 MBMO LicKkEX
AL ENDKELZTRRXYDRE2BIEHL2HAXEOT. %
DERIZOVWTRET 5.
(ZEBINZHBE IV RABHET S ZEREICH L uaDH0: ¥
BMAFHLE XH6ICLBEIIBL. ¥ 0LicEdbr WiAE%
JneiEERBELE, 72 MU XLRVTIVY PO IR
LHMECAWEEBRERBZIDOBELARTH S, T2bb,
72 F 70X LPMEOROKE(A 2500 nm)id, 500 wiB &
EXKBITET 4NV Y2 BHRALE TV bo7osXaicBL
TR, FRL-AEB2EAREBLE L. BRI T=ZEABATER
2170 %
(BREERBIK7ZGHOREXBEEBE L Wo ALV PO Y
OIS ZALERRTHSHERBILILTRAXICOIRRTELD
A LERHE LIRS REEHF T A WHERXGOE
MEBVWICE> TRUENKELSELTAMEN S, 2T
HEEHLREOCENI TR LI NBERERSRELT
BAMERME AT IMBOEREGHLRILE, COXHKTH
MR T I LTRAMEBHERIFCHIHEOBAEOINS &
Ik,

EHic, HERBFENO-MBOLICEPHGER OB 2 AR
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Hashimoto and A. Fujishima ( the Univ of Tokyo )

XEBLRINDAKETRAXEBHRELEBONIILERL
FLE, TOER%E M1ICRLE, HoO MBI EROSEEG I,
- 0.025 nA/cP RAFFEERKTICERBAK T LITLD
(ECHEE) WHOBRXEOMM (AABSL) H0.12&8 2 »
o EOH. TWHI(A2500nm)% I5HAMBHIBILIZL
THBEIZBRCBBINEY, TOROBRXEEDOHMM ( AABSZ)
30.12TH > 7% —FH. MOO-MBEOLICECHESFE2ARLE
MMOBAE BMUEHTECHSE (AABSI=0.12) LTH»H
TREAISOPMBHNII L HBRIINDPHRICHBL, TOR
REOMM (AABS2) FENEH0.29, 0.48TH- 7=, T42D
b, GRHERLEOMBM AN LIcHEBR T A LICEDARK

MG SR (AABS2/AABSL) @2 h&TIA HETS.0THM
L s
0.7 prerrree r e
06 £ H:AABS1 E
605 E E:A ABS2 :
S E 1. MoO: WM
o 04 F
2 0s f 2. MoO: + Au W g
< E .
0.2 Ff 3. Mo0s + Pt M M
0.1 F
0 E s el ek b ) s I i

1

2 3
FL TR AR RO &

FIRLELEEEHMDFEICSTIIRT A 70IXTLRG (3)EMIERER E 18
(BAI. #FH) OAF IE- FHE®E— -2

B - WA - BIG BB

Potentiochromism of Azo Compounds in the Assembled Monolayer Film (3)lsomerization and Mechanism
(Univ. of Tokyo, Inst. Mol. Sci.*) OT.Enomoto, K.Morigaki, Z.F.Liu*, K.Hashimoto, A.Fujishima

(E] AN T T, ROAABIFICE D AR L stz 8 FT
D7 /Ry ¥ FEKABD) B FRIC—EE L Lo EBMEIIN%
477 9 &. non-faradic’ cis—trans M LIR R AR L ABDATT X
TwansfhiZ% 2 & 2 BRALFEN, STHFWICHER L, BRLTE

=D, A, ABRERHIEALE ABDDFHEE OB AR L,
I - RUALC O EEROBEF 2 AR o THRET %,

[%E] ABD & L T, CsAzoCs,CsAzoC3,Ci2AzoC3(Fig.1)% Fiv>, B
SFREEERD LBEIC L YNESAK T A L IC/ER L7:s IEBALED
bk, pH7.0C 3% L 7:0.1M NaClO4aK i+ TH G T % fEA &,
AgAgCIE BRB E L BRLFEREA VT, HRERERRICL VT
% o7:o ABDESTEFDcisthBEDERICIK, Y42V v s E VY
ET T ACVICEDbN SeisthiFF D BRILET Y — 7 ofaE% FIH
L,

(S5 & Z52) 85 HBET % 4T o 72 C8AZz0Cs, C8Az0C3, C12Az0C3 B 43
FREIZ 0V Z0E408 0 E BALIET B (vs. Ag/AgCHENIN L, £ DNHEDH
SrF R cisfAFRAF B 2 ENINEAL W aT L c,n,,—C»N-u—Qacn,hcoon
T7ay L7257 %Fig2llR"$o 4-0cty4(3 caroxyvimetnyionecxy)
Fig.27% & #8049 7% cis —trans VAL FUS
%I}iﬁﬁ ‘iABDﬁ'%L:?{ é ( 'ﬁ‘iﬁj‘ Z c.n,,O-n-uO—o(cu,kcoon
LW BREIEO N, ERIF O
ABDZ FHE 2 ZERT D L, AIRRK CIZHBQ@»»{-N—G»—O\CHWCOOH
BRESFE2ESCERIBHEETSE  w o ;

BB 7074 -k OREOMEI, W OF
BTHRFIIRES LS THEHAED S

Fig.t ARSI N W

A—F —RER LB ATTFRMAREL EOFEICBRELTNS
EHERIEND, F7/:Cl2Az0C3NEBYLRITY — 2 2D 25D 1 0
% ENEVT ENL, BUKE A F L Y EOBINIZESFE s D
AR EW L HASE, UVE S rans—cisRYEALKIC 286 32 & #
ETED, TN LIXC12Az0C3 G FREIC BT 2 EFRER THR OB
YERT 23§ Bcis-ABDAERBOBAELS, b 2L h b KEWT
EhbbEMTFLND,

% 7:C8Az0Cs,C8AzoC3 : "“‘9:1\\&'\
A L, EmEEIR ‘YA
B 2 BopcistE OB ] ‘\\ e
Zt, BILRBROEE ¢ ° YV
BB LT, G 7 N
AzoCs B L T I¥Fig.312 W e e

Poleniial / V

RYT =5 —HRONI o rig 2 ebcists B ORMB L A7t (40sec.)
—XkFit7ay b TiRE
k%@ L CEAEE
AN, FUCEIR B
BT BN L wERY
BRO LN, HERK
WRET CIIABRRICET 2
ORI T B E h
;‘; ;fg ; 111;‘ fj“ P Figs Mebcs M RO ERGAMIRE

REVE NERIEFRIBOOREHETEL

of Cis somer / %

Remaining Percentage
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Synthesis of Photochromic Diarylethenes with Multi-Coloured States

1C19

M. Irie, M. Okinaka, K. Uchida ( Kyushu Univ. )

1. &ﬂ: BbdVWEE - - EXoFmMICL)2EXLET
L7xrb70Iv /7R rOMELXHEEL. 7/ - VX
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Detection of intermediates formed at the surface of photo-excited TiO2 film electrode using microelectrode
(The Univ. of Tokyo, Yokohama City Univ.¥) OH. Sakai, R.-X. Cai, R. Baba, K. Hashimoto, Y. Kubota*, A. Fujishima
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Photocatalytic microelectrode arrays (I) Effect of wm spatial arrangement of electrodes on photoelectrolysis of water

T.Uchida, K.Pasztor, H.Sugimura, A.Sekiguchi, N.Shimo, N.Kitamura, and H.Masuhara (Microphotoconversion Project, JRDC)
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and space-resolved analysis of photocurrent and pH

K .Pasztor, T.Uchida, H.Sugimura, A.Sekiguchi, N.Shimo, N.Kitamura, and H.Masuhara (Microphotoconversion Project, JRDC)
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Photocatalytic Properties of Thin TiO, Films Prepared by Spin-Coating Method
Shinri Sato (Institute for Molecular Science), Hisato Koshiba, Noriyoshi Kakuta, Akifumi Ueno (Toyohashi University of Technology)
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Preparation of Microporous Semiconductor Films by Templtae Method (III)

Kazuyuki NISHIO, Hideki MASUDA, Nobuyoshi BABA (Tokyo Metropolitan Univ.)
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Measurement of Third-Order Optical Nonlinearity x‘* .y« for Ultrasmall CdS Particles

Y. Nosaka, K. Tanaka, N. Fujii ( Nagaoka Univ. of Technology )
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Build-in Potential in CdS Q-particle Embedded in Vycor Glass
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Change in Photoluminescence Properties of Porous Silicon by Electrochemical Treatments
H. Gomyou K. Iwaya E.Hamasuna S.Akinaga H.Morisaki K.Yazawa H.Ono (The University of Electro-Communicaticns)
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1C28 The Electrochemical Activity of Boron-Doped Polycrystalline
Diamond Thin Film Electrodes
Tohoku University, Faculty of Engineering
Greg M. Swain
Diamond is extremely hard crystalline form of background capacitance is very small. Capacitance

-

carbon and its sp~ bonding structure is_fundamentally measurements indicate values of 1-4 pF/cm® in this

different from that of commonly used sp“ carbonaceous
electrode materials such as glassy carbon and carbon
fibers. Diamond thin films have found a variety of
applications owing to the wunique physical and
chemical properties of the material. A relatively new
application is the use of this material as a working
electrode in electroanalysis.

The diamond thin films used in the present work
were grown on Si substrates by plasma assisted
chemical vapor deposition (CVD) and were doped with
boron in-situ giving the diamond thin films p-type
semiconductor properties. The resistivities of the
films used ranged from 10-500 ohm-cm, the nominal
thickniss was ca._12-16 pym and the doping leval was
ca. 10 atoms/cm”.

SEM indicates that the surface is well faceted
with no evidence for extensive crystallite pitting.
The film appears to be continuous over the entire
substrate with a nominal crystallite size of 1-10 um.
Raman spectffscopy shows a very intense diamond band
at 1334 cm and some_fcattering intensity in the
region of 1450-1600 cm reflecting the presence of
amorphous nondiamond carbon. The relative amount of
the amorphous carbon is estimated to be ca 1-10%.

Figure 1 shows a cyclic voltammogram of the
diamond film in 0.1M NaF in the absence of external
illumination. The potential window is ca. 1.7 V. The
voltammogram shows that at potentials from ca. 400 mV
to the onset of the reduction of the solvent, the

region reflecting the capacitance of the space charge
region and the surface states present at the diamond
surface. Flat band potentials determined from
measurements made in a variety of agueous
electrolytes range from 300-500 mV vs. Ag/AgCl.

Figure 2 shows an in-situ STM image of the
diamond surface in 0.1M NaOH. The surface appears
relatively flat on the nm scale with grain
boundaries observed. Similar images have Dbeen
observed in other aqueous electrolytes in a wide
potential range. The STM and electrochemical data
indicate that the diamond surface is highly inert
with no evidence for structural change or corrosion
at potentials between the anodic and cathodic limits.
This electrode may prove very useful for analysis in
highly corrosive environments and for in
photovoltaic cells.
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Figure 2. In situ STM image of diamond in 0.1M N=OK
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Electroluminescence from Porous Silicon Layer in Electrolyte Solution
K.Murakoshi, K.Uosaki (Hokkaido Univ.)
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Investigation of Charge Transfer Processes at n-Ti0. by using Short Ligl'_lt Pulse
E.A.Ponomarev, G.Nogami (Institute of Energy Problems, Russuan Acsdemy of Sciences, K.I.T)

The charge transfer processes at an electrolyte/n-TiOp
face occuring under light illumination were investigated by using
an impulse laser. A typical experimental setup for measuring the
phototransient response was used. The semiconductor electrode was
polarized through external resistance, the value of which
be changed in range from 100 Ohm up to 100 kOhm. We used an im-
pulse Np-laser with rather short wavelength (337nm), which al- -
lowed us to assume that all photons are adsorbed in the depletion 110
layer. According to this assumption.the photogenerated charge Qo,
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appearing at depletion capacitance, is determined only by light

intensity and does not depend on electrolyte potential. Two dif- “io0 0 10 20 EV
ferent types of measurements were made. Photopotential measure- ¥ * * ®
ments were obtained by using large external resistance 2
(approximating a coulostatic condition). Measurements of Fig.1. The potential dependence of Ug°(arbitrary unit)

photocurrent were obtained under approximately potentiostatic
conditions by using lower external resistance. It was shown that
for polycrystalline n-TiOp the photopotential time dependence is
described by simple exponent decay. The time constant (7°) 1is

proportional to external resistance, which indicates that

photopotential decay is due to electric discharge through the ex- | [\
ternal circuit. Near flatband potential a faster component

precedes the RC-determinated decay which is due to an electron- I

hole recombination process. Uo

tion about the invariability of Qo.

section is shifted to the cathodic direction by 0.4V.

sible to explain this by existence of some capacitance

(initial photopotential?) is
proportional to electrode potential. This experimental fact can
be deducted from Mott-Schottky's theory and confirms our assump-—
The intersection of
with 'a potential axis gives us the flatband potential and it is ey
-0.71V(s.c.e.) for a O.5M Na,SO,solution and -1.20V(s.c.e.)
1M NaOH solution. The shift of intersection cleary depends on pH
even in the case when ordinary Mott-Schottky plots indicate large
frequency dispersion and are rather difficult to interpret. The
dependence of 1/ 172 vs. E is also a straight line but the inter-

It is pos- bn T
at the A3N-PL"

and 1/t2 (s°2) for polycrystalline n-Ti0j in
0.5M Na,S04 solution.
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for a
Fig.2. The time dependence of recombination photocurrent
for polycrystalline n-Ti0, near flatband potential.
E=-0.45V(s.c.e.), 0.5M Na,SO,.

semiconductor/electrolyte interfase connected in series to the 22

space charge capacitance. Photocurrént measurements indicate the
existence of an electron-hole recombination current near the <
of this =4
current depend drastically on electode potential. Photopotential
decay for a single crystalline n-Ti02 indicates more ccomplicated

flatband potential. Characteristic time and amplitude

N

LS

tchavior. UJ is proporcional to electiode pPctential similar to a -6

polycrystalline electrode, but time dependence contains fast and

slow decay. Slow decay is due to ordinary electric discharge -1,0 -08 -06 -0% 02 EV

through the external circuit. Fast decay can be explained by

AT

recombination prccesses between holes and electrons comming to

the surface from the bulk of the semiconductor through
electronic levels existing in the forbicdcen gap .

internal

Fig.3. The potential dependence of amplitude (arbitrary
unit) and time (s) of the recombination current for
polyerystalline a-Ti0, in O.5M Na,SO, solutior.
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Luminesence Characteristics of Ti0O2 Prepared by the Sol-Gel Method
K. Murakami, S. Ohkubo, Y. HamasakitG. Nogani (Kyushu Inst. of Tech.,*Kitakyushu Coll. of Tech.)

1. B8
BitFry voGME I KRNBETERTS7 7Y - YHEBELRBTER

TALFLVMBED - ONH 5, HEZ. KOSBIZELWTHVWMBRENSD .
X, KPBEBIALTHEVWERREHETH S,
AHRRIT. BREF Y OT7 Y - BV FIBEOAEOKHMEN. TV

JPOLIREVABHIZIBWTEDEIIRBRVWEZRINZHAREZDBDOTH 5.
2. KBMEKER

VL= NLVEILE>T. FYVEREI:. BiEtF Y O WBEEEHL £,
EFRHL-AHEAXBOFCTESMEZARLZ L RARBEEN400CTR7 +¥ -
THE. TOOCTIRILVFIME. 600 CTREODHEOMELRTRIZLNb,

V VS SCE.(V)
-0

-02]

or, FHLEAMBEEEEBEICL. *OREEANE, Hlic, BREE .
MAOOCTHML-AMBMOXBHR-BHRMEEzTRT., 7/ - FERATKEE% Bl REHE -
FLE., CORBEIE. BESORIFY L ECALMMAERL. n W EREOHS

ThE. KT, FHLAMMOILY hOLSAEYADANY b LATEE2 e i
FRY. BWHWELT. IMNaOH+1MNa,S.O0ukfMLE, B2&D. 3 SR
THFY -CHEOWEALF LHEOMBED BEBEHNBL L WD AF2 BV g o

bmok, ZNZILAMI, 580nmikE-22bOTRE (Iv) . BED g o % <0
BMme eHIcHMMTEIARNE (T ane) MEKBZ., ELT. BHPONaOHRY = 5 % '
Na:S.0eDBENEZHL. BAMELHR 25, BIEFY WHERES 2 HPWE T |
DRMILF Y ERRTE DI, REBORIEF Y VDAY P LA HLE2 I KB S N N A
THET. AXIPALDHEOCOE -7 OHENBN, RAMED 1HLEES L F o it
WA EARBEINE, 830nmikE -4 ORNE (Tx) RMIEFY W ST TR
BiczRoehizmor, SRl ioo(nm) 50

B2 ZAXI LS



WHWEHEHRAKEL T, KMAEEWE LABR
{4 Brigham Young K% ® S.Jonesik &3 b D T. B&LZ%Z
| fusion/sec.ca® ORGHERM LA, COMBBNE
POMEBYD FHTEARAMEI EEEMB, TR, S
DEEOHMARGHLORBIRS ) K KR THERT
TH B,

WE: Utha K% ® MN.Fleischmanné& S.Pons BB E MO
WEELR, X5V LEREELTHEALIODOBLS
MERL, S5 UPLhEEAXERESEE L E, BE
AN IV ERLT 4V OMBANERMAERLCENS A
h, BEMBNORIALF— WK M) KET 5, HRA
TALF-DHbLABVERELE, LALIOBEOM
) £ DD B A TH® 5 7 iz i3 B/ 10 2fusion/sec. cn
PADRIEREBEET B,

HREHMABRUARE B THEAIHANR TS 5
“PORENSIFELEEBLEBEREUTLERT 5.

BB G

1)t ¥ F 8 i
RLOBBEBETFORE @
B ) AXEDHRINEE
KB, ML LAN
HORMBI &5 RERH
EBROMELERICRT . . :
WU BE R . WEWR I 1008 B
KREIAAFEFORT
bbb, KEBESRBGO
1045 ic T 525, BBME

Jones LU

1 2(a) Nousron Uit of Cxp | Mot wath Sys G4 Spx 1990)

Fig.2(0) Neuson Dlrss of Exp | Mossured weh Sys 56 8 St 1990)

a)

BMEsE. ThoRE DK NERE
FESIEBGO10-20% i RATMW aMev "M}'V
&ET, i

COUNTS (per dey)
8,

DI FLE-—BE K5 jﬁ”%

U LBE®ERWVLIODE & .u‘;--ﬁ,,,rﬁ#_ﬁ‘%ﬁ»ﬁ;a
ABIAAMT 5 & &, b I

Fh oHe-d MBS NE23 6 Z}
RHEORKEL K- TR F o
L. AHicEOhETo Zas A e

THFNMF-FMELLER et s st e
(RKXK EHR) "HRTH
Ho T RNF —
SLRBIBHMADEEDHEEERT 2.5 el E— 7 K
Rohz, LAlL, ChTehbIRRERNBESAALIL

AN7 b

BRAMFEHER b

Present Status of Cold Fusion Research
Hideo Ikegami: National Institute for Fusion Science
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Search for Direct Evidence of Cold Fusion in Solids by “Vacuum Method”

(NTT Basic Research Laboratories)
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from CVs for O*-implanted Pd electrodes in 0.25M H,SO..
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Measurement of Neutrons in Electrolysis at Low Temperature Range and Mechanochemical Reaction.
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Effect of Cations on HER on Pd - Studies of AC Impedance
(OT.Mochizuki, H.Yoshitake, N.Kamiya and K.Ota (Yokohama Nat. Univ.)
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Electrode potential and stability of palladium hydride
OT. Shibata, H. Yoshitake, K. Ota and N. Kamiya (Yokohama Nat. Univ)
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Cold fusion of Pd-D system during an electrolysis of Pd in LiCl-KC1-LiD melt
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Absorption and permeation of hydrogen atoms in d-band metals

Taira Suzuki, Department of Materials Science and Technology, Science Univ. of Tokyo

Experiments and important conclusions obtained
on the permeation of hydrogen atoms in Pd and V
in the connection with absorption experiments will
be introduced in the present lecture.

I. Analysis for the permeation of hydrogen through
a metal plate of thickness d

(a) Put
C(x,t=0)=0
C(x=0,t)=C1=Kp11/2,

where p, is the applied pressure of hydrogen to
form o “phase in the subsurface layers of the spe-
cimen metal, and K Sieverts' const. In addition,

ks C(x=d,t)=0.

We get the solution J for Fick's 1lst law that J=
deC/dx. Inserting the solution J into the equa-
ion i

Vdp/dt=AJ-Sp,
where V is the volume of the evacuation chamber,
A the area for the permeation, S the pumping
speed and D the diffusion coefficient of hydrogen.
Then, the pressure of permeated hydrogen is writ-

ten a3 p(t)=DKp11/2A/dS for t=oo (1)
The permeability is given by
¢=(R”/p11/2)5d/A=DK, (2)

where p _=p at a steady state of permeation (t=o9.

Note that the above results are able to ex-
tend to any phase other than a as long as it gives
Cn=Knp“, where n is a numerical constant.

(b) As for the diffusion coefficient D, it will
be determined by the time-lag method, which gives

D=d%/6{1-(V/S)} (3)

Notice that the above theory by Tanabe(1977)

is based upon the assumption that C, in the sub-
surface layers is always kept const%nt, that is,
it holds that k=1.
In real cases, however, k<1, where k is the share
rate of time for the inward diffusion to the time
of observation of permeation, so that it gives in
place of eqs.(2) and (3) as

¢=kDK (4)
And p=d®/6kt  for T» V/S. (s)
(c) The constriction effect due to O-rings is

very important in the permeation experiment.
Internal energy per hydrogen atom increases by

0.6 eV in palladium and 0.51 eV in vanadium. It is
because the volume expansion of the matrix becomes
about 0.19 per unit concentration, [H/M]=1.

Fig.1 Fig.2

Fig.3 Fig.4

II. Experimental results on Pd

Fig.1l illustrates a permeation curve obtain-
ed under the applied pressure 532 Pa at 263K.
Fig.2 is a plot of ¢ vs. 1/T. Solid line is given
by DK, where K is obtained by absorption experiment
by Clewley et al.(1973) and D by the Gorsky method
by Volkl et al.(1978). While, broken line, which
agrees well with experimental points, is given by

¢=kDKexp(AH/kBT),

where k=1/2 and AH=0.046 eV, which is the increase
of the heat of solution of hydrogen atom. This is

a characteristic of the subsurface layers shown in
the dissolution of hydrogen atoms.

D is given by the time-lag method as illu-
strated in Fig.3 by open and solid circles by us-
ing k=1/2 and T, obtained as the intersection bet-
ween the integration with time of p(t) and the ab-
scissa with respect to t,in the equation (5), which
are in good agreement with solid line obtained by
the Gorsky method.

I11. Remarks

Plastic yielding so easily occurs in Pd ow-
ing to the constriction force due to O-rings that
the effect of constriction due to O-rings does not
directly enter the permeation process in Pd.

Permeation through B phase built in the subsurface
layers is also observed, which gives more important
informations of statistics on the arrangements of
hydrogen atoms in Pd lattice than the absorption
experiment (see Fig.4).

IV, Experiment and theory of permeation and absorp-
tion in V
Vanadium is more complex but interesting
metal in respect of permeation and absorption of
hydrogen atoms.
Theoretical and experimental studies on V will be
introduced in this lecture if possible.

Finally, T would thank Mr.K.Takata for giv-
ing me a chance to talk about his experimental re-
sults introduced here.
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H,.D, absorption and desorption at Pd electrodes

(The Univ. of Tokyo. Yokohama National Univ.*) N. Nogawa. K.Nomura. K. Itoh*. M. Murabayashi*
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Absorption of hydrogen into Pd hydrogen electrode 6.
Toshihide Nakata, Yumiko Tsuchida, Keiji Kunimatsu. (IMRA JAPAN CO.,LTD.)
1. #E

Pdig & T D Cold FusionR R (T, EKEREED/PdA0. 9 L
TRUHAERISGHTWEEDO TS, - TD/PdEHME ¥

DBEXIE Th i,

COIEHhSFARENLBUAR TP
BREOKRKEZCRBELTOLII ENFH N,
0.4 LiOHF TOA N BB L H/PdD B4R 2 Fig. 1iIZ R 3,

F

Z2HERHETIEREETH S, ESSEPIRNOKREENK
YT A2EMAKEEPL ZUTOLIKHELTL B,
Pu,*=Pu.exp(-2F»n ./RT)

Po.: KEHARESN

n.: KEBRERIGCDTafel step
FARKBIPARBMICKRBE LT, 7. 2HMEL3 I &5 0
TWd, #->TPu*s TSICEH/PdOEMAPHFETE 3,
FMRTCBFARFEETCERBETTCPIBRBE~DKFREK %

(2H(a)—~H.) D& BE,

ARREBMT 5 E0 & - TH/PAH % M LT, B K091
IKE L7ce 0.5M HoSO P THRBOMAMANER S hre (Fig.2) o
TNAYELEET DS EH/PADE IR E A  hid BE BN
ShdEEA SN S, HWPIOHMBRIT LA Y L DKE L,
FARKROHENEL L,
CHOoDKBREDFARRFDOEH M.
KANBHFETHBEI ENDN - 1,
NERBRIKSODVLTOLHET 5,

H/PdE g & 5 1o
R EICEH DT -

T H/PIRHTEFARRAMODRERH L 7c,o

2. Ak

PAEAE (=5 3%, 99.95%., EX50u0) 2H&HMON

SAMBRLLP T, NCTERUBRT A ik kKL a o 2 i -} o e
Wk S, BBMAITIE 0.4M LiOHE 0.50 H S0 2 A 7o % ..o oy ot
DUPIEM AR L TRRKRRERHE L., TOMITELIRRD o -5 ° ; 6 PV R
AAVRABHRERS LT, BRBEKHGTEREKERERD T [g O g

oo HRDEBBIIOOT, 30ul FARFEZFMT A% T le® oSV Are ol |
H/PAZBE LT, & ET o7, —EOERTIR 1 KDOPIF % O «3ouMTHY
®OELEM L7, i v T

3. BREEER — & o i

FARFZECBBBEPTPHOCVEHEHZRME LI EZ A,
TNAYH, BPEHIC, PADKRKESEESHML. BREKF

Input Charge /C
Fig.1 H/Pd vs. Input Charge in 0.4M LiOH at 283K

Input Charge /C
Fig.2 H/Pd vs. Input Charge in 0.5M HzS04 at 283K



2C20 fodt W HE R HO 1= kS

P d m AE P ~ o> &% Ek sk & | oo &l 6

Control of Hydrogen Absorption into Pd Electrode by use of Catalytic Poisons
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Absorption of hydrogen into Pd hydrogen electrode 2.
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Biswas, P. C.

Catalysis Research Center, Hokkaido University
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Electrolysis by continuously running fuel type cell.

Norio Imai, Masafumi Kobayashi, Akihiko Kubota, Masami Ishikawa, Norifumi Hasegawa, Keiji Kunimatsu, *Nagakazu Furuya. (IMRA JAPAN, *Yamanashi Univ.)
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Absorption of hydrogen into Pd hydrogen electrode 3.
Hidemi Akita,Akiko Kubota,Norio Imai,Keiji Kunimatsu(IMRA JAPAN )
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Absorption of hydrogen into Pd hydrogen electrode 4. Alkaline electrolyte
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Absorption of Hydrogen or Deuterium into Pd hydrogen electrode. 5 Absorption of H or D into Pd or Pd-10%Ag of ¢2 rod.
Akihiko Kubota, Keiji Kunimatsu. (IMRA JAPAN)
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Excess Heat Generation by L-H Mode Elctrolysis of D20/Pd Cell and Reaction Model

Akito Takahashi, Faculty of Engineering,
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Absorption of hydrogen into Pd hydrogen electrode 8.
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Saw tooth/Pulse current mode electrolysis using a Palladium sheet cathode.
Wasafumi Kobayashi, Norio Imai,Norifumi Hasegawa,Kouji Kato, Keiji Kunimatsu. C(IMRA JAPAN)

KL THhEDNETE (BILDTEMITDL->THREL TH#
BLTWBZ Ebd b,

i, COERBHARABOCTT A0 BKEXRREKRERICE
3AD/PAdiHBLTHNEVETHEZI s, BERER
(geometry )ED /P dOBME. F LU KFBABEELD /P d
ODHMERDVWTRERHBI TH 5, D/PAdRKELNI4%HE
TRAKOBBEFTL L., BERMUELTHITFETSH 3,

D/Pd

051 1

20
Time (day)
D/Pd vs. Time on Pd(C)sheet cathode in 1M LiOD at 293K

B,OHR XK@ #wa 317

2C29 PAREZ A WZEHIIKTEARIZ I 1T S Al E
(BMFREAT) OXKHEE -BK. FF . KE NH %H TOH X8
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Electrochemical Calorimetry of D,O Electrolysis with Twin Closed Cell System
N.Oyama, T.Terashima, S.Kasahara, T.Tatsuma (Tokyo Univ. of Agr. & Tech.)
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Absorption of hydrogen into Pd hydrogen electrode 7.
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Fig. Energy balance for electrolysis of DZO solution conlaining 7.4mM Al and 0.1M LiOD (A)
and 0.1MLIOD (B) at Pd cathode with closed system at 8.0 °C.
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Measurements of excess heat and loading ratio during electolysis of 1M LiOD, LiOH.

Norifumi hasegawa, Keiji Kunimatsu, *Tamio Ohi, *Tosihisa Terasawa, (IMRA JAPAN CO.,LTD. *AISIN MATERIAL R&D C0., LTD. )
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Depth Profiles of Lithium and Deutrium in Pd Electrodes

M. Okamoto, M. Nakata, T. Kusunoki and Y. Fujii (Tokyo Institute of Technology)
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Tadayoshi Ohmori and Michio Enyo,

() EMECLH5RBBOFEEIX 1989% Fleischmann &
Pons {2k > THRPIC PAd/LI0D OFLTEWE I TR, JEH¥ I
ZLOMARECLI>TBRIN, HREINTEE FERED
BEFEIZZHELTWZ2LWHOD, ZOHEBREHETIZELD
EBEENFTINTWS, flth. Mills & Kneizys 2 & K*
DAFUHBELY ROAFTUHNBREBERFOE FIE % I X
EBMEARETALOZMBBELR O L2 FEHRL, £B
2 Ni/K2C0s ZTOEBBICE->T. BE+TIVI7y bOREM
EFBRALEEVWOEEICRKEWERA2EELTWE (1), 2B
MoT, bhbhiF NIiLETOKERBREOHET. LAY
EREFN NI i 709 —RF oy v LHitHT 3L nWH R
AR TWVWAH0T, Nills EOEERE2 Ni EFIcERI AR K B
FiEdsnoTdzwWhetbEIHN B, AERTIE Ni/K,C0s
EXBRATHENZTVWATUTIEL. AH T 58BN
ExfT- F

[FiE) @B L INA LYy VAN I ANT, RBEE &
BREEAB V- A9 -BIUEL—% AWM IFTH 3. ¥
BEBIEIER"TOXEM 60 cn?d Ni foil (X0.2mm, 99.9
DVDEABRICLEDBDOTH 5. BBERHEIZY Y FR—=N—TH
B T9/-LBIUIV-Q KTEBFEXF LT E.
BEEHE BeEBICROY LA (HE 0.Jom BX lca)%
AWk, FE7=2=Y 27 (NY7L600C)ABLEREBICL S
MELB 2>, BAHWIZ0.5 M REEHY ™Y 4 (100cc)Z AW -

[1] R.L.Mills and S.P.Kneizys, Fusion Technology Vol30 66 (1991)

Catalysis Research Center, Hokkaido University

M, ghexddvs-2dDic. 0.5 M REEFH MY L. 0.5 M B
BMYUFOLBEBRTOBBMEDBIT> A, =Y —-gtILarsR¥
CAMMERT, 0 dmme D= 70LEAF 70 THALED
DTHb BRIET KEENTLLZNG, IADEBXREZBELT
v, EEMBEARICAMEEAToR. ERIITAIEEEQ
ST 1C)RTHIT» e

([(BER)BRELOENLNID VRV MERDBEZHIIC 0.5 K 7
AV LBRA2ENVICWA, BABAETDZVWRETW S O»
DBHETE—Y—Z2MNBL. BELEAA2EL—Y—ICMXEEAR
it LT7oy bLE R®OERBVWESMENEGsHh, 20
LB 3.26°C/W T H o = REF MY L REHYD L
REBFP)VI A KBYFILBEBTHBANERMEOEEL
£ 1 12%7, REEAYD ABHTIE 300 0 BEEOREH O
EmyrBMEhE

M, O REFEUD

L, BRE)F YL |BE BmE wAIRE WR ARE LREE ium!
BRTIRAEBOD ) w W [€9) (a¥)
M KiC0  4.12 1 -2.16 0.75 208
i ﬁt ‘i g < l—z m 6 K2C03 3.88 1 -1.32 1.26 387
nazhok, ZHh K05 4.23 1 -1.26 1.21 336
5D RIT Mills Ni*  K;C05 3.92 1 -2.03 0.38 105
EO®EL KT M NaC0s  3.94 1 -1.18 0.02 5.
Na;005  4.43 1 -2.25 0.08 22
. Ni*  Na,C0;  3.9¢ 1 -2.02 0.05 15.
Nis  Na S04 4.17 1 -2.15 0.01 0
Ni*  LinS0,  4.50 1 -1.84 0.01 0

Ni* annealed Ni

2C35 Ni/K CO3—f“—CO) ERECHITBEATE

(ALT TNy

V) Omk&ks. Bntg—
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Observation of Marine Attaching Organisms on Several Kinds of Plastic and Metal Plates
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Study of Marine Organisms Removal by the MS(micro-slit)Filter
T.Yanmaguchi, M.Kubota, N.Gotoh*,Y.Muraki,R.Hase** (XTOTOKU ELECTRIC CO.,LTD.**TOHOKU ELECTRIC POWER €0.,INC.)

1. B KHREFRZETERTIANEBARCAHLEALT
BMEXET. AIFFAHARTI VKRR EORBMBELEDOMHH
BRMEE LT, ChoDHBEEYDHEX. MS (nicro-slit)
TANWE—EACABBEREGHL THRL., BAFETRANLR
REHWORILE BT HOTH 5.

2. FEE FULAHNREFAOERERIC. LI HH250t/h
méﬂﬁﬁ%&ﬁb.m&2$4ﬁm54¢nﬂiv;ﬁﬁm&m
ELTWD., XREBEOMK qr‘l
E-1w. MS74)%— ®‘$‘ {[( -|Mhl ﬂ L
DOEBEE - 2R . m?'“' Mgn

— R AEHEOHEDORE I
X, ASH ¥4 H 12508, ‘_ﬁﬁ?tfwfliub,
7YY K10000m2 bR TH i

D, 74 NWVE—DAY Y MF

(BB %) 3100gm& Ur-,
HELED OB R R KRB
BOMELEYEBET S0
AEEBEOAOHN (FRE)
LHOf (RRX) KENLX
WSA =Lt ELEDR
HEEERYT. CROHHEEYONHERELBL I,

3. iR TH2EBINBELEDRAETO LRUESONHE
PA20cn2X20cn?$RML. 1 ¥ BEMIEDLSHF A HAD

D! HMREORDL

W2 MS7As-RE

HEEBOLE - 31 RT & > I R 5 -
ORETHAMUIOAMAR LD |

L. ERXE 6884 EBEIXH
FrEITH-T. -, EREHKI0S A
BOBEIR A AHFEEAOD., HOMOFR
EEWHELEYN, I—AURTHEDX
SEHBMRRARDOLSHFAH AR mnm;g;m"
DEBHBHEL TR, EREIIE

B YoBLEPRE<BESRT. &
hi-BRGEXE SN, AHEFEEHE
HEEEPRNT2ELOES BE % E K
L. YAF20RBEREIRBET:.
¥, BERYORBTABRBAERE
DI LB ERKEOHAB LM EE L
T. Hifaa N4 NRALBKYHEEK
+T5-O0EBERT. BEREEACI/nEOA ML —FEREL
AR, EAEORERENFER XN,

—F. TANE—HBELUTATF Y LABEF R U BHEH/H LU
B, AFVLABRBANEELBEL T LAY o s, FEY
B A ERL TV,
EACRREIFAELHER T, SRIFEFOHGE. RFELID
o, EEESITEESELZESML. IRKAROFLHEITIH
EMTHD.

R
i i

£

W4 AAMEAO HOREIRUR
(ior A)

— 82 —



o B L R 0D L e 5 D B

hEES ()

BER F-BEF 5k EFLGaVHLF v (K

Sl fuz

Development of quick test method for anti-fouring paint
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Mechanical damages of Coating films for Marine Bio-fouling and Study on New Coating System
Y. Miki, T. Ashikaga(SAKAI IRON WORKS CO.,LTD.)

1LRUDIC KAORFHRBIFICE T 2 HEKEBERKE O 4E
XTI, PR LYEREDOIH I, HE. BB
ZEHI )3 VHEROBENEHIATVWE, LML, &8
MEXELUL > REFEBLONMBIRICEDHELXZD SN,
RAMRBKCLI2ZROBEIEC L ->TEL, I T, Thb
DBERE=ZERL. TOMBEIRODVWTRIEIT- 1o,

2UMBEROLEE H{HhSHVWOLNIT I-K)-k1tik
Eha- Ly - LT F AL, HOBW 4
AABRBORIH IS L D IBHIA0FEE X J-hrd 7 HERN
Dy - LI HRFUHEBRHXRHEINS 4
I ote, UL, EFERMBEHSBEE 18+, b7 vEERER
Tha3ICEY, BHRAKETCRELEEDD 4

FREMMIC K 2 BARMBICRVBENK
Hoh, H5RA7V-2%288LELLE
FU, EZVIZATFLVROBRKMAHVSAED -, BIko h
SOBRBICHKRLEAMROMMMSE S, BMLVWETER L B
LABREENARST L500BINTH 5,

3138337 11 1}

JMEMAEHE #RABCLCHVWSATWE Y - LA+
ik, BB RABEER-TVeA, BEMN, WK, KaE
HBEECXKANXH2, TIT, HA7XA7V-7%28BLE2KRE
FEOoOBOWIRF OMBEXRIA) 2T VHIEROBRHMEHA VS
NEHI, L, ¥I3R7 UV -20jzit~td, BRETICL

DNHEETRUBLRMENEE L, ULOMERE S S
KBORRTH->LERERELZH BT 2 oDic,. TBRELR
DOEfEER L E LMo I ETfEE Lic, TR, M~
T#EEC VT, Whte, o/ttt HREJEE HEFOKE
t (B "ERBFLIRAF 7542 -%2WRT 2
ENTEN, BB, 2 RF Y7V -2 RBEL, TH£F
CHBIEOREEHNTA TV -2 DBRTERCDVWTRI L&
R, BEBBHECHEIALBHEZMRET LI LT L,

4. BUAR AMRERIE, RERBUBHEICKD - HTFHR
WMHArOWKROFCRBL., BEEYOFHRE, BREXEFER
HUARBR, 7-VxAF VHBERHCRRBEEYOR VA
B, ETFRUC, BEEBHECEL, TROLBY RIFLE
REBONATVS, SH5RKN-RFNIRBIHOBRKED 1
MACHABNICBELTHY, BV b HABRTFEBRAE %
fTO25FETH %, Uk
BRABRER (#6h)
2N | RRiFtvHERN | J-A1dd v HERN
§ & | ARRF | BRRE | ARRH | BREF
RRC+H) | 61218 3| 6 9 61218 3| 6
AHHAR PRI RN RN
tukEt  |O[O0|0[0I0|AIAIAIAIA
k&t |OO|00|00|00000

OIb X




1D08 27 v ~HBRAEOHKE & BRE
BRTRE
Scraper: structur and function
Norio Matsushita
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Effectiveness: macro-fouling
Katsurou Kamei (Himeji Kisho Co.,Ltd.)
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Effectiveness: micro-fouling,scaling.rusting, long-term deposits,etc.

Narihito Iwata (Himeji Kisho Co.,Ltd.)
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Assay for antifouling agents using barnacle, Balanus amphitrite

Kazumi Kon-ya, Wataru Miki. (Marine Biotechnology Institute Co.,LTD.)
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The invisible action of chemical upon a sessile organisas

Y. Wakao ( Katayama Chemical, Inc.)
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Table 1. Atonic effects of nicotinamide on adductor

"

I

muscle of bivalves.

Concentration Mussel Baby- Oyster Pearl
of neck oyster
nicotinamide clam
(ppm)
0 (Control) N N N N
1 L N N N
2 L N L L
3 L N L L
5 E L L L
10 L L = L
20 L L L L

N, Open valves normal; L, Open valves large.

BARIZEMS N - BMALKFEZRES L &IcLDiEHL
LEBE, LI79YFAAAFRRBRERL2AONTH 2 HBE
CHBLTHBEL £ 3 (Fig. 1) IThid. Bk ED
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EEoTwaeBbhiv.

BEEKFXEZIALEZBAITCOZ7Y YV FOHBERE 2
Rae, MENKHAZFEIATWY ¢ (Table 2). MILEMICL
DBREOREIFAWMINTWI L Ebh & 7.

e
‘ o
| N4
80| P
| W <
| 7
| o
r ¥
E 60
£
A
b
g o
g <
v 4 ..
<
s
] ® Control
= A A H0, : 0.175ppn
: 2 /{: +FeS04-7H,0: 0.25 ppm
E .
© 'ea O H20: : 0.35 ppm
A +FeS0-7H,0: 0.25 ppm
ok
[o] 10 20 30

Lapse of time (min)

Fig.1. Results of experiments on behavior of planti-

grade-stage mussels.

Table 2. Settlement pattern of barnacles.

Settlemented barnacle (at 450cm?)

Concentration

of H20; Number of individual Maximum
shell
(ppm) Shell size Shell size size
2mm< 2mm> (mm)
0 (Control) 51 10 6.3
0,175 0 124 0.8
0.35 0 104 0.8
0.70 0 145 0.8
1.05 0 127 0.8
1.40 0 109 0.8
175 0 156 0.8
Sk, RERBLIEREOHEMNZLORIZT 2 028

K&z T 122D FEd. BABICHESTI2EDHTRLH
W FHEEFTLLT, RREAIBRIBICTILENL S
SEBROIET. FREELEAWOLO>EZ -DOEAIZLD,
ETONBEEWMENX2BAEEDLY, RESREMIcH
LTHFAYT2RR2LEREAT I 2SIz #EDTH
KBEVBD £7.

235 XK

(1) FEME BBEE - HEIES L 2BEFREDD
BBk b % & 4 ,30(4)249-253(1992)

(2) waHrHumos
(3 ) Nishimura, K., T.

B52-7053
Yasunaga, S. Ichikawa and Y.
Wakao : Development of a New Antifouling Method for
a Marine Cooling Water System. Marine Biology 99,14

5-150(1988)
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Effect of Ozonation on Anti-Biofouling of Heat Exchanger Tubes.

K.Onda* U, Sugitax A, Kawachisk K. Aoki¥x(¥Chubu Electric Power Co., Inc. %*Energy Support Corporation)
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Prevention of macro-biofouling in seawater system

K. Matsumoto, Y. Wakao, K. Nishimura ( Katayama Chemical, Inc. )
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Electrochemical Carboxylation of Substituted Allylic Halides by the Use of a Reactive-metal Anode

M. Tokuda, Y. Katoh, H.
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2. BEoONOS 7Y (2~5 mmol) &0.1M Et«NCI0s%

Suginome

(Hokkaido Univ.)

ShIBAEONEB LU 450 % Mtk # Table 1R U k.

1520V 22 EMABMILAYREBU TCR RT3
AREBSOERYME NN, ABEBERICTHINBRHCE
MERTBEY, FREOAMILEHREAKLRERLTVS. X
BERZELNIZHLVTEREONOY VL7V LDOXO—8E 112
T ETERBET-RBARBLUERSREOmMERAS O
(run 3, 7, 12) . RIEBRERL IR I IEF, BLUHON
Q¥ L7V LVOEREEODVTHLHET 5.

ARULMFERCEEDC: R XA s, BEELTH, BE ool Yield of
EUTH, Al, InBORGHEERAV—ENoERMrTR v R R® X Anode g5 8:5
BEiFor. BRI nA/cPOEEHETITV, 3 F/mol 2 EE 1 CHs CHs CI (la) Mg 51 62 38
Uk, RMETREEC L > TRERTONLK Y RERDE 2 il I S A
HEUR REFLINRIZL > TREU k. 4 CHaC=CHCHzCHo CHs CI (2a) Mg 53 86 : 14
3. BMATOF VLT UL (1~3) 2EEOCO-HETERT 3 5 CHs Br (2b) Mg 23 90 : 10
&, B,7 - TRHANLKVE 4 L7 ULEOKERHUR 5 NE 6 Colis W Cl(3a) Mg 95 16 © 54
RUZ. 1E502RERPIBERA LR BANYBEOENSE | M & @ G
THoh, MPAISOREHELERBBEVTHVREEAR 9 Cl (3a) In 78 39 : 61
WNENRESGWHELVR. NO¥FU{ETL =L (1), 5= 10 Cl (3a) Pt 21 16 : 84
L2 BEUYYFIL(3) 2RAVTHAOEZHTRRET 1! Br (3b) Mg 74 42 : 58
12 Br (3b)*’ Mg 40 33 : 67
22 _P't—IH+ . . 1 a) Instead of EtsNCI0s, EtsN| was used.
RANAC 4+ €0 ——> R‘/&/\C%H P Scon D EEEE, TRLY, 60, 9 (1992)
I~3 Eto G104 4 5 2) M. Tokuda et. al, Chem. Lett., 945 (1988); 461 (1990)
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Electrochemical Fluorination of Organic Compounds in R(NF+nHF Electrolytes (I ). Fluorination of fluorobenzenes.
OK. Yomota, X.Morita* and Y.Matsuda* ( Morita Chem. Co. Ltd.,*YamagucHi Uni.)
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CEBEHOBM7 vy FILRCOBEEWOI T B L ZD
7y FAERGCOMERERE L 2,

2. FA BRI 7y FBECFOBo3BBRE -2 - V(B
BRRBREATA2 caX2 co ALK, BRBEEIZAg/Ag BE)
THV, BR300 cn®& EE(0.0123 nol )2 AN T, BEOE
fr%2.5 VIS L TEFAMMPI0 nAl TR TR 2T CTEMEE
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V9N II A RER L 12,

3. BB T XTOEMITBWT, ThoyjonitiryBinELT
AR ELTHB Ok, £, TLOBBETHRENX S 1T
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DTHBIENbhor, BMHF KIGX2 A § 74t07)0A38917
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Electrochemical Fluorination of Organic Compounds in R NF-nHF Electrolytes (IV). Fluorination of trifluoromethylbenzene.

OK. Momota, M. Morita* and Y.M¥atsuda* ( Morita Chem.

1. Boy: BRALFEM M L THER
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ERNSOERLS, ABEHEHKR(RNF-nHF)IT B 2 Hoktoith
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AN, BEOBUEZAN L, BREBHMELBRE D)
WM EIC TA2ETCEMEL T 2o
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BHFEHh, WFh b2,5-7700b)7stoffsiviv 2 HERL o
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UBMHF RIGOEREN S, MIMoItmME/ 0BE7 v FlLOoR
ok ik Scheme Il D & I KR Eh B, #E-> T, ABWBEHRIC
BB M IMoi R DB 7 v FAb i, TMoRVEVEY P LR
Bic ECECHEARS 1o & 0 7 » F 2 In L 2o 7mtond Vv & R
TEREE, ILEMCARLEN & 5H O Imtoy) oIy 28 B

Co. Ltd.,*Yamaguchi Uni.)
HFXh32&ickbp 7stoifsrtokvivBEERT 2 RIGO
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— 7, Knunyants 2’ it
Et,NF-3HF/CH,CN th T }I7W
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the electrolysis of trifluoromethylbenzene in
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3) I.L.Knunyants et al.,Izv. Akad. Nauk SSSR Khim., 1369 (1971)

S o BEARE B~ oo EEA L & ESAIEFERTSE 8D
WEFELL - ONIKEE - fF A

Immobilization of Toriarylamine on Electrode and Electrochemical Behavior
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Electrochemical reduction on Palladium Microparticles Immobilized Conducting Polymer Film Electrode
N.Takano, Y.Ikeda, N.Takeno (Muroran Inst.of Tech.)
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reduction on Ni microparticles fixed in Poly(hydroquinone)
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1
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electrodes. Scan rate : 2mvs™t
——: Before Ni nuclear growth,
----- . After 1 min of Ni nuclear growth,

Fig. 1
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Electrochemichal Behavior and Optical Selectivity of Alcohol Oxidation on Chiral TEMPO Modified Electrodes
Y. Yanagisawa%, Y. Kashiwagi* T. Osa%, Z. Ma¥¥, J. M. Bobbitt¥ (¥Tohoku Univ., #¥Univ. Connecticut)
(B8 2,2,6,6-Tetramethylpiperidinyl-1-oxy(TEMPO) i?
REBERS PALTHD, RAB IO ETICTENPIEHER NHR 11 mA
DHEBMELTHEIL, B4 O0BMIELRICKKEALTE L, §EE
HIEWTEMPOE B E 1 N7 Lo — VEHOREBRIERIG O R & d
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U 4 TS - - RN /N OO [ SO [
AR®WE GRIE)Z L, BIALLFNFEL ST IIT LT YT TET R
rict ZRIEH RS WTRE L ko 1

E/V vs Ag/AgClI
(HHE) 0.25%8 Y 72 ) VER(PAA) - 2 9 7/ —VIRWE%R T 5 Fig. 2 Cyclic voltammogram of chiral TEMPO
774 b 720 P BRBIEAEE, RELEBRLBEBRREICPALAL
WH L, COBRBOPAAD I V¥ VERERE M Icdicyclo-
hexylcarbodiinmide(DCO)FEET 10 RMEGK 227 I FES
D BALLE, PMORBE LD OBRBEC LD AV E VB

. (BER)
BRES Y XDCCHEHE Fhexanethylenediamineic TRBL o &
BRTEA R EBRBHIENABLDRET 5 LM RELOORAEMTHY, 1 RBELCREETH D,

p 3 < RiE#AIL Lo L& L. n-CPBAKL
VEFOAVEEXIFALSEIVRTFALLLELL, COR hoBRHELORIIIKLDR ﬁ‘ oid .
HEgoBEBLBVWTRBFZASEHE SN (Fig. 2). EE
Bt 3108 BIY 129 72X Vs ESS A(CV)IR B
X RBESENTER, RETAVI— v T ZRIGEIR2V
EDWB Lo COMMI LD BEBIRTERAL & Ha- b aelre R e e,
. ) 1) - RER N
chloroperbenzoic acid(m-CPBA) TiEH# L L. CVic & b MK H |

SEH Sl
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Fig. 1 Structure of

chiral TEMPO. (1) modified graphite felt electrode in 0.2M

NaClO4/CH,CN at the scan rate of 10 mV s
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phenylethanol DBILRIE %2 fT > %o T, BROFEEZAL Bobbitt Electrooganic Sy
and N. L.Weibeng, Marcel Dekker, Inc., 1991, 343.
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Preparative of Ferrocene Modified Graphite Felt Electrodes and Their Application to Electrocatalytic Reaction
T. Osa

Y. Kashivagi, (Tohoku Univ.)
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Fig. 2 Macroelectrolysis of NADH on a ferrocene-

dlaphorase modifled graphite felt electrode ( —O—),
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mM NADH (----- ) In phosphate buffer (pH 7.0).
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gen Modified Graphite Felt Electrodes and Their Application to Electrocatalytic Reaction

(Tohoku Univ.)
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Fig.1 Cyclic voltammograms at a viologen and diaphorase modified graphite
felt electrode in the presence ( ---) and absence (—) of 2.0mM NAD in
pH 7 phasphate buffer. Scan ate : 50mV/S
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Electrochemical Reduction of CO, on The Hydrogen-storing Metal Electrodes
K. Ohkawa, K. Hashimoto, A. Fujishima, *Y. Noguchi, *S. Nakayama (The Univ. of Tokyo, *Electric Power Development Co.)
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-100CREBR DI KRBEHPIT BT
5-2.5 V vs. AgCORERT X &
TDERETRT . W% TCO
R UHCOOH DA &) A%IF & A | ARBEYN nd 685 142
EEELZVOREZ LT, BE|-00ckE# nd 692 201
BUOKEFBBEENLE Do 1,

Table 1 Faradaic efficiencies for
H2, CO and HCOOH production
in 0.IMTBAP/AN at -2.5 V vs. Ag.

ERHE/ %
H2 CO HCOOH

KA TIRPAd-H2 LB SN2 KFOFREIRS N2 HEKE
BWICEAMLZEBWICPAd-H2 L ORBORENET o2 &H
S, ISP DERERFBICL 2AERBORRAENRBE N1,
COLEICBEBREACBEAZENFLAELZVRIEB W TRE
MWETKBAVABLTOMBEEIEIL L2222 LI, K
BHRPTORBEEOAEBRDER UVEBREE O L AT KE
VKEELALDTHEIEEZRTOIDTH S,

R, KEBRE T HLLZVPARCR LT HERICLTHIOR
WCAHY T 2CukHFF L 2EE(Cu/Pd) A, KB P IC TR
BAABTE2{To/2 &I A, Fig. 1IKRT LI CEATEMNT
A= VOERPEFCIALN, -1.4~-1.5 V vs. SCETH
AR BRECE o7z, PR R U CulilR ETRI
FTIRAS ) —VOERRREINRTWEWZ E»S, Cu/Pd
ETnxs ) —VERRBELEFEH/LTVDE L) 24&k0
HRECLZIbDEEZLNS, %
L) EHEEHRICLDE XS
J = VEBENiZ#HEL ZPdLE
Thbabhi, KEREED
Pd-HICCu®Ni% i L 2 EH L
ThAF /- VREBRSAN S ;
BHELZKRKEREHRISO LS M e v .
SRR TWR W, B, W4 Dok et omaem oo o mon s
&é#f@ﬁ&ﬁzmiém&g&ﬁﬁﬁmmmﬂmﬁ&a
ARTWV2, ’

Faradaic efficiency / %
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Solid State Electrolytic Water Remover Device(5) High and Low Temperatur experiment.

S.Yamauchi, Y.Fukutomi,

1. B HE&D--ESPEBRE2AVWERERF OHFMILME
AEAZ2BRBOEBECEBRIICL - TEREZ T3, £BE
TRBRERFEHRE (125°C) RUBHE (-40°C) FiclE
& RABNOBHENELEMIFL. TORERFOEGICE
ADBEWEFMLE.

2. A RIMEXMLESPEBM (+F742v117, Fa
RUHE) OFECEBEPtO X2 L. ThehOmEIC
VY I/ RRRBEEBALEZRERFR2RL10ME EEMICAN,
TRICRTERERFCRELE,

X1 BERERH

5 HRRKE S|
T—AZ1 | B#E(125%) ELp A1 1000 h
T—22 4 #A® 5 VHEHMmM /”
77— 3 | {B#(-40%) JEAR /7
r—A4 ” #AR® 5 VHM 7

BRERFORBKBNRZA Y- YV AKICLDACEHELH
ELTRDE,

3. BR RERTFOFALEAZIEEOEELBERTROM
RErEr, .

1) FBERERIRE. BEOWTHORETKBWTHACIHE
MEOHFLHNAREL 20OMEHE 2 6.5 QI (atl k Hz)
THolz.

T.Hanada and T.Yoshioka

Mitsubishi Electric Corp.

2) BRABFERBLLEBL. BRNR2EHO®AMEEMNER
Ooh, TOHARBEILHEFETH- 2.

3) HEBRERFOREEELMIFL. RFOEBHRERERD
EOBFREHAMCULE,

XE1) BR{E¥BRBES8A&FMEP193 (1990)
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DEMS Observation of Electroreduction Behavior of Nitrate and Nitrite lons in Acid Solution

S.Sunohara, K.Nishimura~,

1. H® EXBILYVOBREEBEBIRLER, AABFRO0BKILE
HE=2Y /S cHET2HEENRIETHS 5, N0~ BLU
NOs™ i, BMM/KkBAHDI T, KEEBEOEWV PtERILH LT
PeRBEBLTERBLSN, MESHEARYELT N2 NO 1
SUIN 05T 52 —H, K (2)
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5 VT NH:NH: 24 KT 3

CER, TTIREMEENTW B,
LhLAans, NO BEDRE
ERGEEZRET S EEER
e, N2~ BLU N0~ OB
BRITIRICABEOFMEE, WS

CuOx/C - HCIO4 (pH=2

TR W, )
g m/e=30
EAHETHE, Pt RSV KE /] ~
BeRBLY (AHRTH, B Wﬂ\@
ftHEBEB) 2HVT, RIEEK m/e=44
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) N T Y A O |
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BIALFEBEBR, 735774 MR ()
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K.Yahikozawa,

Y.Takasu (Shinshu Univ., “Hitachi Ltd.)

in thickness, 0.5 X 0.5cm plate) CHBMMKERERAL,
RKEd S50CTHRIBLTERLL. Chos0BEE, BRE
VERZERERYBEF T vy - bOFIREFEEL, BRERY
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Lo COCER, NO2 ODBITTIRE>T NO BT N0 R
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BED pl CRET B EERLTVS, Pt BEBIKS2WVWTDH
Bl BRI NO: DBEBTICOWT DEMS THE LA E A, pH=
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Electrochemical removal of nitrates in underground water

° §.Okazaki, E.Kuraya, S.Asakura, (Yokohama Nat.Univ.)
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Removal of nitrates in drinking water by iron powder onto whose surface copper is deposited

° §.0kazaki, S.Asakura (Yokohama Nat. Univ.)

[#E)] EH®. BHAOOHMT L bR2INO; RIDHMT
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Enhancement of conductivity of PbCl, by addition of Li.COs
Y. Niizeki, OT. Akagi, K.Hirano, M. Kojima

[EM] H{tY 1 £ B EARBRFE CH 5 PbCl, (RA501°C) i Emol % D
LiCOsZARMMUMBMLEE L2 & T A, 100~200°COEEE TL0 %S en ' B D
EHERER L, W0CEMABE T -HIBRROMKT 2HRENL 5N,
TAIFRTAN ) LBREEE S SWEML., YBROEEIKREHRE T~
(Hik] HHAELEERLPCLICHEROTIREE 7 Vv ) &R iREE
ARE L. ¥480°CTMRBEEH LT L TEEBEE Lic, COBMEKDNRE
A% 4X10%kgeen *THIE L., EHXlen, FEE0.3ecnD % 7L » MiTpkEIL 720

C OMicAuBii % 7£35 L. Solartron FRAT10kHZAZFIRIIZRIE Lz, #h
P URERGG ., REERME S L CERMEERTRIC L v BT,
PhCL R B EIED . T ORBEID S 4 VRERE L1,

(3R] YERROHFEMEFig. 11IS/R L7, PbCl.+5mol%Li2C05+5m0l% Na,C0s &
PbCl,+5m01%Li»C05+5m01 %K »C0s 35 & TFPBC1 2 +10mol % Li »C0, DMK ik 4~ T
FEBMOBRKE] %R U7z, F72.PbCl,+5m01%Li,C0s+5m01 % Rb,COs 42, 100
~200°COERFFIKTL0 °S-en ' EOH|EER LI, COERRERDPCLRE
EEBEEOFTIRFEBRKEDN -7, PbCl,+5m01%Li2C0s+5m01% Cs»C0s DEBHR
3 EBMHEETIE, PbCl,+5m0l1%Li.C0s+5m0l % NaCOs iR L. F - GEMRT
i2. PbCl,+5m01%Li,C05+5m01 % Rb,COs & FAML L 72, EEROMK X . ZRIHE D
KR EROBR . BRERIEDC0. 2 RA LTT M h ) ERBBILYIC AR L. 7 0—3N
s L CEA 4 v A EE LB EiERT 2 EEZ SN S, RBIEOHRK
2, REERBSRL RO EORI SHE SN, 200CULOERMETD
HELRO—HNRERR. FWEHAZRNMLTCHRIFELEETREI -, 2O
Bl g 2R E b, RERMER, REERIR B X OERXERETX
DVWFHI LR TER I - 7c, HEROBEKEHCEBROZHES I L
TRECRRD, EEMETIRWE PN T, FICHREEHBEIRN., SiEAE
TRET, TOYNRENHEABNOTH S EEDNEY, FHEIRTTHE, B
BUTPt A v v 2 2 F W B (Pb|PbCL,+10mol¥Li.C0s+20mo1%A1,0s | Pt, Cl.) Z4E
D, BENERFELALEZA.190.2 CELT. T ‘CT, FNFH1442. 5aV & 1507, 8
nWTdH -1, WHIRIGPb+Cl, = PbCl it d B Nernst DRI S DERBE NI = h %
111452, 9V & 1495, 8mVC LECORIEE L # T 10nVDED D » 1o ¥, KBREZENT
—HTHLABRBELOT, COBREDOA 4 vHRIFIFITHEEV-TEL,

log( o/ Secm )

N AT DEEA VE—F 2 ZOSMERIC X BT
R IRIEART REANWE BREBE— ZBH $H & W EE

An Equivalent Circuit Which Models Electrode Impedance of Zirconia

1E02
TR=88

K. Takami, S.Magaino, 0.Mori, A.Nakai, T.Ara, and S.Kawahara

1 BN HEBERR

(Tohoku Inst. of Tech.)

400 100 c

PbCl .

=5 [—O—PbCl.+5m01%Li . C05 + 5mol%NasC0s

—@—"PbCl2+5mol%Li2C05+5mol%K,C04

—A—PbCl; +5mo1¥Li »C05 +5m01¥Rb2COs

— A—PbCl 2 +5m01%Li2C05 +5mo1%Cs2C0s

—D'—PbCl 1"’10"\01%“ zCOJ
1 1

20 25
100771/ K

15 30

(Industrial Research Institute of Kanagawa Prefecture)
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Kinetics of the Electrode Reaction at the H:-H.0,Pt/Stabilized Zirconia Interface

(Yokohama National. Univ.)
(Shibaura Inst. Tech.)

1, HE) YN 7HEEVYORBREREZREMRT, £2S
OFCRBHEBOETFIRIBLLTLEFEEHIRAKRERBICOWVWT,
RALYMEOKERCEIWIRBRIEBBORE LR A 5.
2, ¥B KEAINI=7 (80/0Y205-2r02:YSI)IZHIRHE &N —
Z b (nonflux-type) % 900°CT1hfRft I RBL LA (FBHEOE
BRI -He O-ATR AT A A MBS THML, BRABBERITE
RELE B CUTIIATHREA VE - YU RFRINVREBRE
ARBEock, FEERECINDOEHHMEZ, ThERAKESEP
(He), KERSEPH000B%E LTHEL .
3. ¥R HERETORBHROLHBIBRLZAIBEFTOR
BRIEXEICHEANRT, He-HO0RTORBREGEAERIEICIHUELE
B, He-H0BERTORBREHBHLUAORE (LM, L%
RIEBRBEZY) TREIhB3LELIH6NB. RIEEIZPMH), P
(H0)RUYSI/PtREOMEERaox(Fig. IBR)DMK Iz % 3.
RERGEER %, aoxOMEB B 3 XEERK, K'2ANWT
izk(ao*)P(H2)"P(H20)"-k’ (ao*)P(H2)" P(H20)"" (1) & &L =
L& EBEREH»H0S0S51/4, n=0, -1/4Sn° S0, n'=1/2 &t %

P(H,)
Pt P(H%O)

a* YSZ
20

Fig.1. Def-
finition of Fig.2. Kinetics of the reaction between
the adsorbed species across the boun-
dary of two surfaces.

ao*.

OJ.Mizusaki, H.Tagawa,
K.Isobe, I.Koshiro, M.Tajika, H.Maruyama and K.Hirano

5 CORZNEBOFEEFLXFABRIEDOET VAFig 2cRE
T3, HAMCRBLAEFZAOBBEH O THBH, Jicdd
BREIZO 25, 2T, ZOQHEHOBBRTORKIHEREL
ZHLER REREAERRIGAFHEOEMEDOL2RICHMAT S
CoERAICLBE, RWIIYSIEZE LPtREOET S5, Whi 3
SHRETES), MEHORBHEIHEAEOXRE 2H. LR
BLUEHOakic25, ()RXIZi=k(@o%¥) 6w " 2-K'(a0%) 6 wzo' ¢
(Drhrs DX LEBEREM6KDEkLK Daoc*k#F & Fig.
3R Y. FAFigACRYSIEmMICREIN IR BLFHDacHK
#AERT. GHOLEBNS, YSIEDORGILFM Zacsa M WHRMAF
T TI20Has L HeOus, BEWEHF T TR VeslHae THIEERSINE.

Bl °t fromdif-] D
F N l:'(ao*) ., ferent se 5
NS or of P(H)) =
5L 3\1* and P(H0) e
R I = = 5
g e “. . o/ &
- /8N 28 gm °
Sol Ky . 45 °
=3 %/ g
e —Har B
o 1/4 :
g log ao*
= 5 0 3 Fig.4. Adsorbed species on
1 * YSZ surface for the case
°9 3g the exchange of H,0 between

Fig.3. Dependence of the reac- the.surface and ggs phase is
tion rate on ao*. rapid enough.
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Effect of Heat Treatment Atmosphere on The Preparation of ZrO. Thin Films with Sol-Gel Method

M.Hashimoto*, S.Sato**, N.Yoshimura*

1. BUBIKE YNV -TFNVEZRAVWEEIIVv I ZOERICET
BHEDLIDIC. RRXOHKFRRDPSHERTIBEICLRTES

DPREVEECHRLETCEZZ N ETFsn3, LrL, T3
VIZBBELTRETNAR, EREANI-—FAVTTEREH
K, COBVWVALBREE TSI A HELRD, T2 T, BAE
HOZTEHIRZARZLDOHER) v F LTI T, TOERELEN
AETREZVIPEVSIRACEBL =,

FMATE, BRNLBREL VI AOCAEZENL LEREL
Ir-BEODEBRAEEER~NOI-—TA V7 2BEL., ERHIE
ARZBE TP OREMBEIMENCIICORVWALEDEHOD
BEIC, COFXZERAWVWE, £2T, ERERELTEULDIC,
SNV -FNVEEZRBWTHERLEINNKZ, BESEZHBL -
FEHIATHALEL, ZToOMENRE{CIHTIIERFCODVNTKAE
MICBEUZ, RIZ, Ir0@BICOVWT, BULHBLEZESKIC
NYLIMENLEL L BEINBMEOELIC OV TR L., BHAE
BEQEER{LOTEEZEBRL =,

2. RBLE ZERWESERYo-—THKv I 28T, EHEL
T QEB7NVIF L FD—HBTHBIIYNI=TLT I T b
FYk [(Ir(0-n-C.ls5).] &, BROTY ) — ). MAKSGRAD
K, BEOFBEZESL, Ir0/ NV EHFRLE, COEEDMM
HEEIr(0-n-C.H5)s:H20:C.Ho00=1:5:14 (moltk) T. Thicg
ABICHN LU TCHC00RZ15v0l% MR 26 DTH B, Ir02 KL,
OV NVOMKFBRRIEEZED S VILEEEE, RELEBREY
ML, MOUEITLZICTHERULE, Ir0-#BE. OV VAR
CERZEREL. 5l BLUBIT R eTaI—-TAV T3
TAVEYTHELE>THEMLE, S2T. CNA5OBLELS
WT, BELZ26BE LEAREANILBEAIZJOD-SHB L
T,. TOBHIOBEFSER0~100%FTEETEE, FULD
K BRINTIRANEIBEIOBESEOREEE, RO L X
HMER (E-V/RECFHERATE) L0, BENLEH»5
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Fine Structure of Ni/YSZ Cermet Prepared by Vapor Deposition Process
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Electrical conductivity and chemical stability of the apatite-type compound Ca,(CrO,),OH.
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Table 1. List of reaction products of powder mixture of Ca,(Cr0,),0H
and electrode materials for SOFC.

Identified Phase after

Powder Mixture Annealing Condition
Annealing

WKENfTR 072,

3. R  FglISEEROHAIE
HRETRT. QP Eb 2200
Fnis ) BRLNBZ L, Ok
ATV VANELNBZ L, B&
UQTG/DTABIEIZB VT b -

1000/T [K-1]
Figure 1. Temperawmre dependence of electrical
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@), A/H;0 (J, W), and Np/Hy/Hy0 (A, A)
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cooling runs, respectively.
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Electrical conductivity and oxygen chemical diffusion coefficient of La, Sr MnO,
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Oxygen Nonstoichiometry and Thermodynamic Property of Laz-xSrxCul4-.
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Formation of HfB, Thin Film by Reactive Ion Plating
S. Takahashi, S.Sato and K.Shimakage (Muroran Institute of Technology)
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Plasma Nitriding Characteristics of the Intermetallic Compounds in Rare Earth-Transition Metal Systems
K. Machida, E. Yamamoto, A. Nakamoto, and G. Adachi (Osaka Univ.)
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Sintering and Magnetization Property of Sm2Fe17N x
K. Machida, Y. Nakatani, A. Onodera, and G. Adachi (Osaka Univ.)
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Structure Modification and Electrochromic Property of WO3 and MoQO3 Electrodes
M.Enyo and K.Machida® (Hokkaido Univ., Osaka Univ.*)
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Solid proton conductor derived from peroxo-polytantalic acid and its application to EC device

Y. Sone, A.Kishimoto and T.Kudo (Inst. of Ind.Sci., Univ. of Tokyo)
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Elkectrical and Thermal Properties of Liquid and Glassy (AgI),(AgNO,),  System
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Preparation and electrical properties of Cu* conducting glasses containing organic compounds

OH.Baba,J.Kawamura,Y.Nakanura(Hokkaido Univ.)
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Electrical Conductivity in ZnO Nonlinear Resistors

Noboru Ichinose and Masamitsu Watanabe (Waseda University)
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Dependence of Optical Band-gap of SnO, on Crystallite Size
Y. Teraoka, S. Shobu, S. Kagawa (Nagasaki Univ.)
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Recent Trends in the Study on Ion Conducting Ceramics
Hiroyasu Iwahara - School of Engineering, Nagoya University
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Application for Oxygen Sensor
Keiichi SAJI (Toyota Central Research and Development Labs., Inc.)
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Fig.1 Structure of thin-film limiting current-
type zirconia oxygen sensor

Porous Alumina Substrate

Fig.2 Structure of thin-film air-fuel ratio sensor
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Application of lonic Conductors to Humidity
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Application of lonic Conductive Ceramics for High Energy Batteries
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Determination of the microelectrode location in a Tradescantia virginia leaf for the COz-response analysis
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Fig.1 LY diffusion when
microelectrode is located
in intracellular space

Fig.2 LY diffusion when
microelectrode is located
in extracellular space
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Transduction of CO. stress signal in a leaf.

M. Saito, T. Homma, Y. Nemoto and H. Matsuoka

1 BE: MWEEXCL XM VALA ULTHEELREMZERYT
HHABEELERTIEPRVWHIATEND, ChETILHHE
ES5RTOREBERBORBBELZzAS TEL, AR TCIRAKHT L
COAMLVADNHENEEANZEDL D LEET Z2H %2, (02X
PUL2ABUEREHETEMEZEATCRELLEE LR L &

2 . HF¥: #/913 (Nicotiana tabacum cv. Xanthi nc) H 3 W
AT ¥YasY (Tradescantia virginia) £ % B W &,
COAPMLAHULIEEHERLEZEXATCRBTZHAET B IZ.
MIKR T EDODREED—HBICTZ7 7N FcrIIN—(A)ZED
e (ROBMABZ(R)TRT ), BUANZTOHES L NHIo L
SEEMEZELAERAEEZBER T LTH/IEECHBHREL
E@E LUKk, C02X L ZIUE, 1)A:C02,R:C0., 2)A:C02,R:Air,
3)A:AIr,R:C0:D K DI LTCORTAIrZ2HFAE L. 1)~3)DEE
BEHEB U, 8. AAIr,RAIrO&EHEFZIY PO — L & Uk,
HAEBEOH G, A2 DO EARBTEEZH A LEHA L
tyblEk, £EEIDEBEOSNIHEHKXOXRERIEI OO T 4 )Va
H¥ETEBmMIZE— 2V 2F->TW3, FZT680nmDHNKE2E
ERNECE=ZV - L. BUHATOHELRARDC XML X EH
HLU BREFEZHEL R

S HE: INTEEDCL AP LALZANTZBABEE2N2IZ R
Lk, #B8arvibo— ) THRBEBAZLEESOZDoE, DE
UINDOFRGTTOBABFTRIEFILALEZEGEDEILT, M2ED
EORIEEMNBELNEOLEA L, 2)DRHETCRIM2TERT &S
LRERZBohRzdok, ThbbE (LEIEERBEIHETNLS

(Dept. Biotechnol., Tokyo Univ. Agricul. Technol.)
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LEN BYMOEREHET 570, K4 LT ARHEME KRS
L. BRECEBEEBAL. BUEOMLAKSSBYOEEERE
L&k, TORE. BURBERBEEMMT S &CLYERN
RSN, SSCEOERREEIHOPCHVNTOABRMEND S
ENERIN/z, ZOZENSBRMMMMSHEMERNDAT PERA
BILBAS DOBENSZEBbNAN, EEERIRMNCTES
W LDL. BRECKABEEMMULIERAT PARRENR
EEnBEWSBENSHS), CHIZA T PARKESHBERNIC
BEEBENH D LETBRL TS, > TRYBCEABEE
MMLAE S, &RRENRE CROTESLHBRENS.,
FCTSERBYCRABE £MMT 5o &0 Y, BYOLER
DEBEFAN, (RENZONIEDTIIICHET S,

2. 5% Y FIVICIEVigna Mungo(L) Hepper (VM) DIEF %3
SEHAEBP LERVE, VMEHBEMEERL. K1 .5~2.5cm(C
ERULAEDOEIOERYL L TEXRBHICEEL. ChE 0.5mM
KeSOakARIEDKEICH &, IRE22, /RE60% T20HzDER:
BEEMLU DD5~THMBIEL /2. BELEDBDICOVWTHEYHD
SREEZEEL. IRBEZEMLUISE 0N LRSS
(control) &ZELEE L7z,

TAMHEMYRANOBEI LA A LV BE
(IHRRFEFH) O/ B, @ ZXR, &1 &
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IKHERIE T ABREYOERICKRIZTENMNECOZE (1)
(GIHKRFEEN) OkOEZ - hBER - SF #B
Influence of electrical potential of the growth of bean sprouts in the culture bath (li1)
Y. Mizuguchi, Y. lkezawa, andT. Takamura(Rikkyo Univ.)

IR FEBRENDATPAROBEICRTE20HzORFEENIMN
L. BFZERRICLT. B4 OEMMEBET CRIBET o/
BAEFigl IR, INSBESNRELD ICHI VOIRIEDEE. $30
RRENH DN, £/, BEABEDHEECEIMROADERR
ENH SN, RRAOBE. LRHBHOERICHOKREZEE
ENBRAUE N,

407 1
O EIITRBE [ ]
301 L
EEMULIBE, #Y /\\ ]
DERNLEMBHE S | o\
TlREEnBIENS. Z O] e
BEBET RIVF—R] 3 Orr . e~
MERCZBASHD & -10f ]
BENHY . TRBA Qﬁ ]
EMEAT PERGEEE l
(Cfbo>TVBAHEM ‘ ' . =
_ _ Amplitude (V)
b‘xét\h tim& lJ Fig.1 Dependence of growth ratio of bean sprouts
—Ct\éo on the AC voltage applied in the culture vessel
under the illumination of the light (frequency; 20Hz)
A BEZXHK

1) E.Schlodder,H.T.Witt Biochim.Biophys.Acta (1981) 635 571-584

Potential distribution and ionic concentration inside and outside of the radicle of soybean sprout

S.Takeuchi, Y.lkezawa and T.Takamura (Rikkyo Univ.)

1, B8 MRBEMIZ., RBEANDLEFERT o x L EaullbES
ERELTVEY, AullBIT2REZZHMBBORBBERRFICKE
FHELTWBEEEbNTWE. SLTEHAICELHEDEEADICL, {LF
HOBHICHARLTVWA LELNZBUENFEL TS, Kriz, o4
REHMHR (K#) cHBo/RE, RUARKOBE:H I AMNERE
AOwEEL, RS HFEARESIMOBARICHENXTEMAENRKENEEZ RN
L, 22T, BUEREDFRATHL L BbhE/ A BREL BN
ZORGREELLD, BESRAF VAV TLAAEDD) LT, K4
A VERMERICL2BELZXATHAEKD ZHERERAVWELLDOTIZ
ICHET 5.

2, K BESRICIZT AT HEMVigna Nungo (L) HepperdEFH 56D
HREAVWL. BERHRERROFEICL - . BEHERICHIR
MA>TWEB T —2HhDERFHKZ. InMKCHZAB L 72 BISEIZBIE{LERE

BREHEEEHEL L. RXZEAL2EEE) Z250E 0. InMKCD) fic B E

KBECE, SUAEHABRBIIRTKCIBZREE TS 7 ARMNERE,
KA BERRREICEK KA A RBFEZERALCE—DHE/N A
VEREEREFERALL. MUNERRBBER T/ 702222 —%9T
B, Tl MBI Ea—2CENarybao— L3R Ty
EY7E—9TH-7. AERBOBHEIIILZ buX—2 TR, AD
AyN=FENLaryEa—FicEEI L. WEIIREHAMBET, 2@
Th-7:. 2TFRABEEZREL, 22 CmMTTHANERZRDINED S
Bt MACELZZTHEBCLnEDZBEZT-. 20X %H
EREEROKE D LI ~2enBEOE » F ToanfHiE 2 TV, EITH
EPEITHDELL.

3, &3 K ERIH50mV/decadeD I 2R L, pKO~4DGEHTIZIE
BEEXE L. REOREDS3mDMET, BUNEREZIVEED SRS
FFIFT T EDBHEWN LK BEBREMHEB) D77 4 L %Fig.
Rd. 77 « VA TERIGEN S ICHWADENKES L 5N, K°
ERB)TEZEDHMOBLHELSRBAEL TV, KERITMHELKRIE

CHETET A EBHDAHERLTWVWANT, REISEN ITHWKBEZEN
BMIMLTWA I LHahs. BRRAH,S5mPl LENLHEICHRITSRE
T L, HAOmDETHORETHOEL, BERBUORED, HDIEREIC
#LT7Oy FLbOHFig 2l THE. ZhiCLkb e, REICRWVWTK®
BEESELIL->TWS. DEORKIT, RRCIZ2ZALX-RBE
WEBHICEEL TWA XS ICEbNS.

20mV \ =
\ L S
40um | b | “ ]
2l E 5
U’v = 20 { x
alr = [ |
W = 0} o ° 1
S B S -
®) / | : S &
\‘//‘ £ Distance from Root Tip(mm)
o
T Smm

Fig.2 Potential change along the

root at the distance 40um outside

the root surface

O-micro electrode potential
difference

X -K* selective micro electrode
potential difference

Fig.1
outside to inside of root
(A)-micro electrode

(B)-K~

Potential profiels from

selective micro electrode

D N B @SR S @&, 1914 ERLERMA2EER.
48, (1991)
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Antibody Production by Electrically Controlled Hybridoma Cell Culture
S.Ishihara, E.Kobatake, Y.Ikariyama, M.Aizawa ( Tokyo Institute of Technology )

1) B® 3) BERUELEY
RAREWMHHMBICWLAMETS & MEBEHMMOI/N IEEERY —EEEM(65h) EMA A ML THEL RBOMBMME T
DHMBERELHE TSI LEPELMLIILTERLD2,, LIANKERH FREE DBUKEEICSOVWTELILET .
BEEETOSM? IV TRIREZCOBHERTMICBERF LIV LHIC, B CORDOEENSHONOERMAEMT B itk » T
HmyFAEHICHIEL Lo £ TRBEOHEELEMTIF-TRUE/IRDI- LB RIGEBEAS N L 7= A, FiREESIC >\ TIRERE
F/ABUERBICREL THBICH BT DR ORISR AR MicE o> THMME S NI H o Teo
ERMAMEFTS itk MEHARUCHGELEERANICHET 2 DEIORRERR1ICRTIRBLYRAVILitt- T, B
EODPRE R PPET S, BB DM I TR -8 V26 Yy RERICRET 5 S & A
2) K IS, BROICHBICBUAMET 5 ENTEL LS

KR EERLTWVS, BERIVAIMICX > THEHELE R

<EKBZEH> . : K
5 BITIEN MR mi&o i SO
BEOBMEE L icmT, MME L TIEHDT et s e e

G(human thyroglobulin)HitkBE 4N 7" Y} -7 (mo & FUYARIT b

use x mouse) ¥ AW, TOMBIIRHEYTH
5o MERFLENEL L EFEREIZIEZ, 28"V
VRDI-FVET IAFIN SR DY MEEE R

#£1 MRBBERCRGEEEOBIKEY

RAUTco BRI, BEIGALLTRV LT 32 Eln AL K B 4 7 o BE PikEE4

F17 FUARE -4 7 MYV IS, S & L TE-RDFIC (V_vs. Ag/AgCl) (a.u.) (a.u.)

10% FBS®R A 7o %, £ARK %60l L T, 6 0 1 1

0-70BE B HE. 37°C 5% CO:DHUTHEL o

B fod—8 VaE vy ORFERRIE201TH - oo % +0.1 0.88 0.79

(<D£&)ii%>E - —_— +0.2 L. 71 0.63
Wﬁ&’&ﬁ Lf:@'B\ = M3‘4h : i t—*"/lﬂ'\"/"/'!ﬁ +03 106 053

7%y -1 o & S 25
L. yFHATHEEL. (FBBAEICIE. 8 +0.4 1.04 0.70

SRNMLTERME L > - V7 5277 BB, X
BICIIES, 2REBICIIE HiLBEREELH
WESBEERTERMEAMEEL .

Q— ERMHBEER. I(HBL THEMEEWR M1 BEERX

L. BB ORHBEBTHEL - T8k ) J.Kojima, H.Shinochara, Y.lkariyama and M.Aizawa,
WMEL, EBRBRCTMIEI-C 2RV ERER Biotechnology and Bicengineering (1992), 39, 27-32
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Dynamic growth analysis of neurites from PC12h-R lone cells
Y.Kazuno, T.Homma, Y.Nemoto and H.Matsuoka (Dept. Biotechnology, Tokyo Univ. Agricul. Technol.)
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1. BH: BESKEERLLESAAT v LA RERTT S Pofe MEDZLhE, BERKKONEAR RN T
EHicit. SHORESD T BN IR TLENS 3, HES ERELTIR HEARMRCEEBMNEZE THBLERS A
BRLTZZ7VEAREZODVTRFAF LT EED, FORKR O
DO LMHEMHEEEROZVETIERR L T2 L NEDTH
HTHaHILERLIER, AFETR. S5 HE- KK
BOETHESLIBEEL, coBEseRLTAILILS
|
L 7. L VV N,
2. FH#: PCI2h-RBMECEN LAYV F I VET +vya Time i)
EROWTHIHE LA BERENER L. ChHERERE / /X =
F (nerve growth factor:NGF)% 100ng-ml 'O ®E T X =, 1T ’ %0
AOEZEHE L. BREBROMEERL L, HEEKOE . [\ -
ik, BHBCBMOMEFEATVAIRS, 4 A-V4VFVYT 1
FATEN LCHB-ArER+EAERLE 70 S ARH VLS C e A v}
rizEb@EL R,
BEMES EXTFRENCHRE LR —BUBLENERE
2, IEMUNTED P —EOESETHEL, TO®K %
DEEEERALESERBLT VA CORBRELRRDE
SLKELTED, HEEBEOSLEREY. ELHEY AL

. CMETHRMEMEPCIREAVT HESEOHEE o
THEBERETHEDIL, BAOBERED HERE &R p /
EBHO~ 2RMES SSRMER 0 BLBERCHBTELS
3. HF: Fig IERT LSk, BUMBE» S MU LHEREL
Nk —F BEIZHACE. HBRLAESLARE. BE - nmw'“ =

Neurite Length (pm)
= .
'R j

Neurite Length (pm)

25
3?

Time tmin

. S e 1. e + - P z = 1. § i
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Electrochemical Regulation of S.cerevisiae PHO Gene Expression Based on Doping Function of
Conducting Polymer
T.Haruyama, E.Kobatake, Y.lkariyama and M.Aizawa (Tokyo Institute of Technology)
[E#] AL THWIS. cerevisiselc BT % w N
Saccharomyces cerevisige OPHOIRIEFRITEM Y VB (PiI) MEFITIKEL EERREPIREEDST60 L MAT TAPase 5
T R ORBASME/BIE S N AMIET 2 X7 7 7 — € (MPase) OWIRE  ORBABEE NI, LEK-T Pl ¢ —_M
FHETH2. —H, ) Eeo— VW REBREFO 7 =4 v BERBAEMNI BEZALR L, APase DRFUCHERRE F I
SK—EYI/BE—Ery Sk DES B ENTRTED D | COBE  BLLKEIEELOND, 51, C0 F w oo
REBBAEEMESEDE . APaseDRBEMHIEHK S & EHIHE IRV TR REEZAL BB ETBAIZ S A TV 5 Hef 0

LYo AHTR, FY Eo—VHEBBETAHVAPIRECHHE ., TnEd () KRELTET B EREh
i L7cAPaseRBEFIEEZHMICRIT L. BRULENRBFIHOTMER2ES C & 2o
(el Uy 8 CDHEICL DAPaseRBEF YL 12
(€459 BREX3 ITRT . COFERIT. APase
FY Eo—VERBRERHEICIDF 4+ 2285 » v— 5 — K BEXRE EE OFZIIP I RBELALICfE - THIlE S
B Lo S cerevisiackll #Y Eo- A HERE h, BEEhBEERLTVWS, T/,
fiR1ImMOPi & U Burk-  WRF7eYIyy s b AR L o-AMELRS RB S B APaseiBEE I PIREOR(L o
holdersZEZdtic B\ TIER Bic—EOWENTEKEL T, BB
Lo M. COPIRETIR BOFEHGTETH 3 EHRBES N,
APaseRBLMH SN 5, & Uk & s, COHEDIPHOIKIE
flE+E Ve — 2 iBE& (Sanf) ®1 FRORBEEHHMTE 2 HEE LTEN
T&BEMREE N,

r_ﬁ\Lm”:

8

YA /e
g

2
&

Rt
030 1 & 120
Tise / sec

BEA (N ISk 3HEY Eo—l
AV DOPIBEERIL (B)

=3
w

REROMR
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1) WEHEE S, BEFLE., 1986,
P. 4665
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Synthesis of biogenic magnetite by magnetic sulfate-reducing bacteria

T.Sakaguchi,N.Nakamura,K.Sode and T.Matsunaga (Department of Biotechnology, Tokyo Univ.of Agri.and Tech.)

1 - HY HMEMAEIEBHNICERT IBABEK FIX. 19—
REREAL. BERICE-> THESINITWDHZERE, AT
NDHEABH FTEELNALVWHEHEAELTWS., @ELEIH
FTC. COMUMER FORL BT EHAMERI L. T0FH
HEEZRLTZE, FEHENEORE. S@EITV. T
KRIEME AMB-1OE|ICEKHI LT WA, KHRETE. BE
JUBLhEHAKBRcHEE (RS-1) X532 4 M|
[AEHKNTFOLEEL ZORITE R ODOVWTEHET 5.

2 - Hik BMBTFR (Difco lab.) REXBFLEHMEH VT
CRAFNOER &Y EKREEME RS-DA DBz, RS-1
IHRBEA A GFETTHESN, PO BE. R
AT, WX HOWT., ¥0®E. HEE LA T, £ H R,
HAEBK FEKO R E*RIF LE. HESLEEEKIG.
EOEE., KRk, UV F-LRUT, ToFrF+—¥ KEHWVT
MEEN, LEBETIY I ALA—INNVE (S-Co)BAK X
THEBEANIVREDHEHEME UE. EDOEBIAEBN T %
AUATHPLUESR, EBXEFHEYE (TEMILK2EEOE
BEtiol. FETRNVF—DHE XBEIWEETEK KD
S ET-> b, EFREFEEBRELEZOERFAZ—-2D2H
WAEBEK FOMBEEREL =,

3-KE HBIRBEMERS-12MARHE T, @St ICHiEg S
Ry (10kF%) 0.3g/], BB 1 *X0.3g/10BETHEM
LEZEHTAETEELEZAS, 2OLFREESH. HHBE
EEFESHBECHL.0x107 cells/nlETCHELE. 2O, M

EAMA L Stk e DN A BERAYHEZELC
BATWE. SEHILAFZFORENHERORALIOHEEA S
CRS-IAHER AT ORMBMETHLZLAHHEL .
RS-IBBEHEF LT R/ — ), CIVEVE., VY dk. L
EHRAMICEATE., ChODRFEBHEOHFEFTE. HHBRE
AERUE. BICEVEVEXRHVWESE., TOBREZL0 x
10 cells/mlEF THELE. TEASKFELLTFFBES&EEAL
THEELEELZIA, TOHEHBEE—EE L. FICTEM L X
HPEBOLER. HBAKLFz - VR ICELR-> FRIEDEEZED
h2BTHEBSRVWHRBADHLEELZ. RKICEBEAXY
ME LERABBRFORITEITo 2. T3 TEMLK 2880
AR, Mdxh s A8 EN I 200mX20nnX60nnd L < &
40nmX40nmX60nmD S HEH LK W S E LTH Y., &Y —
BRAEXEAHLTCWE. TE0HIWOEHR. sk (S)kaR
Ehd. &% (Fe) DMICERO) OFENEE SN, KOBL
MTHHIEDN DNz FZT. *OBFHEHFNNE -2 %
HEORBHEGBEHELEBRLEL IS, Y TXY A b (Fes 0
) EIBE—BL. FOREEIDLHBUEBE LR ->TWHH
ABBETFTHHIENI DD o= o TIHHDERDHRS
SIRMAEHETICHBWT., HBRAHICRBEXBE AT HT TR
24 FREABBBE FEARTELHHBRABERETCHIZ L
AHWU =,

1)T.Matsunaga,T.Sakaguchi and F.Tadokoro,Appl.Hicrobiol.

Biotechnol. 35,651-655, (1991)
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Blectrochemistry and the Molecular Mechanism of Photosynthesis

Tadashi WATANABE, Institute of Industrial Science, Univ. Tokyo

1. Lo

HWOXEHRE, AWEROFAAE L THRLEOLERGEX R
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FTLTbH 2, TDLOELOHREFEOML % 5] &,
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LEBLT, FLRVTEIEITHBEEIRLY (LA ERE

ERBEHP)EHB L SBROBRIMERIAL THA W,

2. kAR VHAEREOEEALE
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T LA ED
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WIEE LoD, PIO0RES(Chla D BEX L #MERTE
o EROSFO_EATVIFY 7 ABEANASFMIZY 7 b+ 35—
BHHES CORAIE S, LrLPTO0DK R« ML BT 2 2
Ny buHChla FAVAEFAEBTERE A~ % W,
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Chla'#bri> v 2nFhEdscetmrnrll, chla' —8
BOBILBREER RS L EPTOO Zh & 0 SE#. RCI 0%
CEBENDIAVINIFYUTORIGHLICEARLE B2
SFBLEnsHED x rh e, PT00=Chla ' — &% 2 GE
EREL. RETORBAEELHG TWw 3,

5. RIRIEHL: BlthokE

WY v D—KRBER., M5ETI2RESTF (RLrid—X
BMFEZBEARLLTHMC 7247 4F vPheo) 2 DATHE XS

A I KRG
LCOBFFF— (1 DOP680) ik —#ic ChlaZtBREEATW 3,

BAEORCE 2% h DAIFEENBD SN2 Lhb,

L»LChlan—BFBELOLIFy 2 2B (BAZENT- %0

FH#T +0.8 V vs. NHERT %) i BE % 5 £ AL (Ok 0 B 1k #8442 35 43
ZPH=5IBWVT +0.95 V)X W BB ICEC, Lr b BABELXOT
BMERENAL-ZARLRIBEEEFZIICVD, Chla OXF
BUNCHBHI A VY - 2 R TARBF RS L EL LB bh
33, COMYEEAOMN LIABRRA 0L = 5 M2 a0,
BRILF LA CFEOMEDL S 2 22 Ah b ik b,

EOLEPHEHL» B EWMEL TY 2,

2 HTH

1) H.Maeda, T.Watanabe, M.Kobayashi, I.Ikegami, Biochinm.

Biophys. Acta, 1099,74-80 (1992).

®.Kobayashi, E.J.van de Meent, C.Erkelens, J.Amesz, I.

Ikegami, T.Watanabe, ibid., 1057,89-96 (1991).

3) T.Watanabe, M.Kobayashi, in “Chlorophylls,” ed. 1.
Scheer, CRC Press, Boca Raten, 1991, pp.287-315.
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(BSER D TARRERT) ORWHR—, KB, EREE
Preparation of carbon paste/enzyme electrode based on modified-choline oxidase
(Research Institute for Polymers and Textiles) Soichi Yabuki, Fumio Mizutani, Tatsuo Katsura

1. 7%, BECEAEECERZERTIFELELT, A—R
vR—=2Zk (CP) LEBEOEAYERWIHENRIOHTVS.
EIAT, BEOBRIAMBESOBETCRIFEYEX.SRED,
FEBMEIICIZETIC W, 2D, TOFHEIC K> TERT
IRAERICEME R e R AV NE, LDIRED
AEWEBSBONDEE L. AHTER) =FL ) a—
)V (PEG) #Bffia) >ZF¥v¥—+€ (ChOD) 2Aw, CP
EBEFRTS.

______ 1lng ChOD (REME,
Grade II, 15 U/mg) &30mg RV ZFL T Va—)V-XI¥=
IV F— &2 nlD0. IN ) VEBRERICEREL, 37°C
TARMRRZI . COBRPPSLEXRBOPEGZERDERL
=8, HFEIFOBINBBETHEEB L&, WEEEETok.
3. 2OHEIE>THRLNEHEHERDOEELY VNV EER
ERUELURR, Yo EERIChODELT2 % ChO
DEHIIHER] ngX7=00. 5 UDEERZHERLTNB I ENHS
Mok, ThickoT, COBKIZPEG—ChODZEA
TWAZ ERHELPICRDIE.

Wz, CPeVAFN7zutYyBLUFPEG-ChOD%E
&L, BEEHEER Uk EEIE8 : 1 1 CLH=WEEZE
&L, BEL2 m, EI4 mORICFEDHERE Uiz, TOEERD
BEREGERZELEE S, 8.35 nl/cndTH B Ehbhok.
—%, PEG-ChODORbLHICAEREDFEAHAChODEHA

WEBEEBOENEIZ, 3.50 al/néTHok. TOT LD,
PEG-ChOD#BEREMMAATELICL-T, 86LT
WA OBRIMEEINEC LDHL IR o).

X5, ThODOBEREGEZBAWTG, ELna) VEEICNT
A EERAERIToE. COBREEZ0. | MOTris-HC1EE
W (pH 8.0) ARICENEL, EEEAIZ40.4 V vs. Ag/AgCLICE
FEUE. HBEBRIR-
TWBBEHBAICHERD ©
aY) VEWE ANETRE
mEZHELEELC S,

2

o
L
Fig. lERIBRE =
Bok. ob, ke S 1 =
MERAALLBEL 3
~BEMRERAT DL, T
BREHTOBREED 3
BT S EhEs O T
=

0
Michodk, BEiCko 0 10 20 30 40 50

T, ChOD/CP&E#

ZERT BRBIC, Bt Choline / mM

BRI E I BATEERE R /
AT, ZEREEE Fig.1 Current response of CP
CORENAE o, mediator/PBEG-ChOD to choline.

(O); PEG-ChOD. (@ ); native
ChOD.

Co79uy7=Vva@ENI—KUYR—AIEXR—ABERHBLTI IR VY

Enzyme Sensor Using Carbon Paste Electrode Modified with Cobalt Phthalocyanine

1F18
(BEW) OKB XH, KKEB—, BERE2XE
F. Mizutani, S. Yabuki, T.
1. HH H—KYR—ZAPMCPIRKRBETEFELLTWED

BENHD, BRLVIOR-—ZABEHBLLTERALEXD
N3, LM LCPEECRABUEKEBRLCHTIFEMHENBYE
OREMNH D, BERLLTIATAI—9—0HMABENTD
ANV, TITRNBOFEL LT AR KRBEAMIEKECPH
CEHELATAHAELOWTIRET 2. g LTEI )NV E
7%uy7=v(CoP)R2FMALY, AAThI2BEBME(EE
BE)oBE LB .

2. E£8 CP(BAS CP-0), CoPc(10 wt%)% & & CP, R UPLR
(10 wt$)2 B TCPEE AP AR —ABEMB (ALY - LTB
AS11-2210% F|F, KA oBEE3 mm)& L. CPERE LY
VI — AB{LEBR(CD, RAEMKBREHT, AKR, BIFM
TREXE:2E- T/ VI —ALBHEELERLE. 238,

CoPCHEABTICH LT MBEREZ RTINSO TED,
CHhEHEATOIH AN HCoPC/CPEB LICHEBE/ T XV T —

(MO, VY -)2BEEL L EABREEHBEIMR LTV S,

BB LTO.l M) vVERBEH(pH 7, 25C)ERA W I,

3. 8 CoPC28 AT DL, PLERXMBALEZBELER,

BELKEBLCEBEIRLEL, ChE2RXB L TCCIEE/ERE L
TO VI —ARBERELIMALE. BECoPC/CP, PLR/CP,
RUCPEEFT M EFIAR—ZABEICAWECOBEE/ILBETOL a7
VI—ALHRTI2BEAREBELRBREBEBMUEOMFEZRLTWS.

0.6-0.7V vs. Ag/AgClTi¥, CoPc/CP:2 AW /-GODE E{t B IX
PLE/(PEAWVWEBALEEZ LW LR IVOI VI -AKERS

Katsura (Research Institute for Polymers and Textiles)

ATBY, ME7) —DCPERBER—-—AL LEBALERDL
BRIEBEOMEIZ1I6-205c LT WS, CoPC/CP, PtB/CPE A
WiGODEZE/ABETR, Wihs /)Va—ARE3 nHE-TY) =
FREREE/REOMEMNB o, R FTEIEREO.01 oM, 10
B NVa—ZAHME aMic BT 2rsdiX 155U T THho (8B
BW®AI, 0.6 Vvs. Ag/AgCl). 7=, WTFhoB8&b 1AL
OERERAMNTRETHY, REMOET HCoPcBPLtRICHERT
BEIE 2 W,

LMOBE ZE{t BB D MBMES H, CoPc/CPRF AT % LCoPcO & WEE

AETHMBEBEEZRBLT, CPOBEAVWERBALERTRS
NERERIBLREREX 2.
XB 1)# xiE Senda et al., Anal. Sci., 2,
Mizutani et al., Bull. Chem. Soc. Jpn., 64,
2)Mizutani et al., Denki Kagaku, in press.
Wang et al.,Talanta, 38, 1077 (1991).

501 (1986);
2849 (1991).
3 % &

o o

o
"

Current increase /pAcri’?

K. 7°01-A(1 MG E & BERA &
DOBF. A" -ARHE X CoPc/CP(O ), oot
PLE/CP( O ), CB( & ). ¢

06 07
Vs Ag/egll
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Copper(II) Ions

(Kanagawa Inst. Technol.)

1F15 7ARERY /1L
MENIRKRE - TFH - TEAFTESR
Investigation of Flow-Amperometric Biosensing of
Using an Apoenzyme-Memkbrane Sensor
I. SATOH, H. Aizawa, H. ANZAI
1. B &

HESE. TAMENOHETFOREGCHEOIBEOEE KL
KESW, BEEBAA VYO T 0 —A vVl varvnift+
vy v rsERBLTER Y M (D) A1 4FvDFHBMIcO>WT
R, BEEROBMEB Lt VY E2HVAEI LT, MENS LERA
LAY it~ EEHNBHLI M Yy I Ra gL X
N3 t2RNEY, SEIRTAINEVBAF V¥ —+ (AS
D) EEAEE2EM LALE (1) A AYORXA ARV YT
FEIS5EBRALELDOTHET 3,

2. H#

BRIl B T7I/LfYVT727)a=by (P
AN) BEIRZALI VT LFE FERBHELTASOD (EC
1.10.3.3 ; 64.0 U/mg #27)t%, BLAIER) 2 @EE( LA, T O
BEMMERERL2IITA-—SoEBREBEBORILEHcEHL., 7
O— v VIKEEHELT, 70 —A V20 va v RHEVYRATFLER
WMhffiFtce Fv U P—ic. 7 BREEHH (pH 5.6, 50 ol
(¥zmol dm %), 1 ¥ NaCl 2&¢C}) 2. V=—FKRo-%) -1
J 7 (Rheodyne # ., 5020%) 2 HA M BOFEAIKH VL, 10 ol
L TAINE VEBBEEZERL, BERICKER T 2REBER
L2 #GENICEBH T L THETHORBE2T-» K,

3. HE
FU—bR ALV-DFNVIFA AN B DDTC; pH

1F20

(tBEREHE¥E) ONAK—-Z=

SONPEBESLUEKRBICODVWT, ASODDOTFEH]IKRETE
iR LA, 1.0 sNDDDTC% 2.5 nl(lz dn® ) HEALKAET
B, BEROBMECE S BERCBROBETRREALEEZD S
s, 7RILEnkbDEHB L, ThicdLlL. 5.0
pNDDDTCTI30.25 nl BT AR YT, BHTRILSI N,
LhLl, 7TEABE L oBEMOBEELRERVET L, kDO
BMEOEUNFLLETTAIEABEI ALY, FIEDOE
T, THERET B L ELK,

THREREEICH (I) (A VE2RE5T5L, BEICHBLT
M EEARBE L, SERoORBEBBN RINL, TOHBIC
SVWTHBE#HEEHEH~NS L, 200, 10, 2 N OFEBETETLE
h, HuEEREZ (7=7) & 0.66, 3.3, 6.8 % dLHfHK
Hot, B —BEOH (I) A4 BEERMLALBAIE.
BHBLAELTLIVEVEGEHLELBED SN,

COTEBECREM2MEM A~ (500 sM) EBI 4 ICHEM
LTH, ERHLELEZILSCAESN T, BRECBh TV,

B2 EXR

1. I.Satoch J. Flow Injection Anal. 8, 111 (1991).

2. EERAER - #MEE, 18(2). 89 (199DD.

3. I.Satoh, R.Abe, T.Nambu : Denks Kagsku 56(12), 1045
(1988).

4. I.Satoh Proc. Znd Forld Congress on Brosensors ,

p. 183, Geneva, 1992.

BEREFAKEEHFVA70N5 Y 2K &3 F b7 ohc / JuoE—9-0&/BHRRAECOMHEBH ORE
WRTEE RE T

(REARZFIER) 640

Electrochemical quartz crystal microbalance study of mass transport of cytochrome c

and promoter molecules at gold/electrolyte interfaces

1. Yagi, K. Shimazu, K. Uosaki, I.
1. $#= TFEHEXECBESFE2EIL. XRBOBEZHET
DHMEMERICTOATWVWDS. HrEFAT-—NVRTOE—-F —
AFEEBRRALCEETAILREDF NV obcDLD
REBEOELEROMOEVWVEFBHRENAREL 25 &
% BOSEBLTREHENEN L THSBRET I ZHICE
HPOERHELEBERBEODEROEVWBFEHEIH TSN DLW
bhTWw?. £ ETRE. 7onE-—- 99— BficBRLBOEE
BMETF M 7O0LCOBRERENRRICLZ2ERNICRE T
2ERHDIEKBEEHFIA 70TV RAERREDF N I0bcdD
LFEARBOEWEToR FLEEBLEDTODE—Y—HFFOD
REBROFMBITH

2. EB XKEREBHFIATHA v b SMIzO B D% AW,
BIANVATbYSVLEEBELT»PS5&% 150 nn REXEH
LTE®RE L., 7OF—4%— (PATS,Py-S-S-Py%) OZREF X
Ty ) - NVEBEBELTT>%= BRAEFHEE cHZWEL
EFEXRHEBEEE (0.1 NaClo«+) VBEBEBW) # T F b
JOLCOEE/FAERBOEAZTAIEODVWTIT>=. £HER
X SSCET & 5.

3. R R¥—-—5—-—TREFALTWR Y )—NVHIZTa%E
— Y —OBEHEEFAL BHFICHEDS HOHBEREREILL S
TOE-Y -G FORFERERELE E7T0E—Y—DRE
BRBAOFREEBE TSI MDDk, HIL, FSEBHERE
B E R
SEIEF M7 OLcOKBERZEZREAL CZTOR

EJVF

(B2 VWEROEEE) 2 BBABEP LB LR
A LRD B,

Taniguchi* (Hokkaido Univ., Kumamoto Univ.")

HERBEZBHLE HIPAISBMHEEELELAOF 70D
REBE2FIHBEAER -BMBKRTHZ. BY. FAEERE
ABICHY (BERXTHERIMM L. ZADSZTOBLER
BRBICNEIL< 2D, REBBEEVIOS BRI IZIE—EMERL
EbEWE. COBROHRBERORZELRIE 48 HzTH D,
Chix 7.0x10°' mol/em® OF M7 D AcREMEICHYT
3, COEEF AN 70LcOBEEIPSHBALERES FTREED
EHEREODHIETH . KILIDELSICLTHRERE DB
EF-oTHSE. FM7OLCR2ECHERPTOBALFRNE %
1T o =0 PATSHE fl
sEE®BTWE. F b 3 |
s7obcOB{LE 0 p
TEMICERYE — E
IHBBETN N O~
roMomENRE o 7

g

-10

feld 74 2L~ 30 b

WTHD., Fh7 @ b 3

O hc OB iR T E ]
- = -50 B P trares SR

B 5 R E B 0 1000 2000 3000

BZ AT QCHD &
MTEZHEEAT
WEI->Twaun X
ehbhdrolk

Time / sec.

PATSHMi & Bt L~ Cyt.cBHK
OHEAEBEL (KK Cyt.co

FEAETF, EANRBE I
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Intercalation of Phospholipids in Synthetic Na-Mica
OChie MINAMI, Yasushi KANZAKI, Yoshiteru WATANABE, and Tatsuo TANAKA (Showa College of Phamaceutical Sciences)

1.8 MBEER. 209 TH2EEL Y VA2 EOREERICE
D, EEEEYEROBMEIE 2 L RE2 AR Yo TV 3, AFFET
i, MRERS D) YRR BIRERLSY PRI, vy —pL—Ya v
€HI LKLY, VYRR ARLL 2 FEYERS €, MEENRFD
BEOHNFIH LRI T 2,
2K BRESLEH L L TN B ESRERNaMg, Si,0F))Y VI
RELTHIRTHROLVYF YPORAV, T4 /- VRUZ7 00KV A
CEBLTA Y —HL—Ya v fTor, BUBIBER, —30~37CTH
o7, PCRE*ZILS €. FUCHM¥0~72hIciRE L 72, £,
Cu-Ka EAVAXKEFTICL D, HEMHME% KD, DTA-TGREREC
ENAVE—AV=Ya v L) VIEREDERSW X 7o 720
.ERRUER . —-30CR3CTTERLAb DI, EETH 5NaRIS
BERU=15A)L 12IZFA LBMERETRL, ) VEROA Vo —HL—2
IVRELLZD o, IITTARLA b D, HAIWLZ Y — 2 0d 505
BT, B—HEFRL. £OMEMBEIZS0A ICTAEH 5 72,

1V yF Y 2aFE, @BnRILVyFrBEULYF vk vy —
AV=Ya Y LAEBOXKEREEERT, iz, EFHICPCH 2
DFRIEBELTVE O EELLN, A VS —AL—Y 3 YORGERE
EITCICRE L 720 KIS, PCAEXZILEETA VS —AL—Ya v
he, BRETREBMOLSY ZHI W RoN o, HREICRS
KONTHELR—MERTEHTEH L 2ot LoT. A V5 —HL—
Va VLB 2 BT, PCOBBIREMNN S VPCHABREIZL
2HOFEEAHBLLTVWET LD, 856107 00KV ADEE, FUCKHH
Z0~T2hiCEAL S €/ & T A OhTH72hIF LHRTRZVDOD 25F
BERERTEFTEH RO 020, BR{LEHHTO 2 5 FERER

1F22

(Z#BHARF, "RIKRXKKRERHF)

BREFICITDNDEEZLND, COERICL Y)Na-BISHEY ~PCOEH
RIckRA IR, B—HO 25 FREMR LA V5 =L v a it
B LNI,

bt AN Sy
OOk A R LS,
BECIVAVS—HL—
vavENns) VEEROR
EHEHR % B 10 7 3 ¢ 5 6 7 8§ 510
DBEEIREIH D EE 2
b, $4V5—HL
—YavENIEE, PCO
FTVFVHELIARL )DL
B EFOERK L. BicH
EHEENTVABTIVFLT I
YD) VBIYIVIZY A
(a-Zrp, y-Zrp)4 ¥ ¥ —
AV—Va AR E YK
&{. PCOFEIVHRT e e
g;;;;:i?bﬁrh 20/ deg(Cu-Ka)

PC-Bilayer

Relative Intensity

PC-Mica

Bl voFr2a5FE (k) STBLrysy
() BIELYF oAV 5—AL—Yarl
ERER (T) o X#KEHRE

(U VFgE : £f=2:5) Chloroform &#

N2FYFa R T U OEZSFEANDOBERK

Oitht2 & 5 .

FITRA* HWMEM. HLUFEZ. KEBX

Reconstitution of Bacteriorhodopsin into Bilayer Lipid Membrane

M. Ikematsu, E.Muneyuki®,

1. B 45&AMBLRBIIBYI2ERERD FORINBEAI

M.Iseki, Y.Sugiyama, and A.Mizukami (Sanyo Tsukuba Research Center, *Tokyo Inst.Tech.)

MELAMBAEORTE L OMEERLIICTT.,

DOC. OG

ES2bTLMED. BF. FUBEBRICL-TETVLE, R~
BERBEXZOERERHD FO—RE2B-TVLRLENEZICN
5, ATBR_-_SFBEBMALLBIBZAF R TELF
FrUFVOHEERICLZERHNETLZRELTNVS., 20
EFLEERT IS, Rr@4 Ao o T LTI FTYF
oF 7y (bR)ZHEAL. BE., 0% 2 37 EHOBLMNDOH
MAERILTWVWS, CNETICORIEBUNLRETOFHR
WHBINL T &n, bROFIBILEO@ERBRA L L TCHEAT2RE
EUHRHOEBRITHETH -1, 50, RENALAREAEHER TH
2FAFa-LEEEAFA Y FLTLAL FTODROBHERICE X
HEEE R~

2. FiE BLMIEED & DLBEICEIDFEREL K. bRIZTriton X-
100Ca bk LIk, Y LB - TREGEHRET &+
- LVEE(DOC : B : 0.08%3 & TF0.25%(w/v))FE iz 4+ >
FALYNLALF(OG ;: RE : 0.2538B L TF1.0%8(w/v))ICEBL
I, COBODOCBIUOGOREWRZINhZhOBERI L
BE(CMC)LL FELCMCUUETH 2, bROBHEREERAE® A
. BHA%. S68nm(bROBNBAREKRIOT i vy - %@L
rAoOBHABETORBBELEBMEL 2.

3. %% 0.084DOCT@EMUZbR(~10sg)ZHMUL T | B
BALLBOXRBHRIZELAHDERELED I ICRYT ., B4
E®IZDRABLMIZHB F L TV A I EILREBRTIFTEBMEEHRIN
h. Tk, EHEELEL->-TVS, ReAIBTRMEERBEICH T
ZEHBUM (r=b/a) It&->T. BRARIhIDRO D bHE* &
BLTLB3LO0ES2FMULL, BRICAVERHEBEEAO

EHICCMCU TCHBE~OBRBENKRELIENGTNSB., Th
BRAEEEHNORENEVIHRABEEL TED. ZOBEK
HEBLEEBRFULERTHIEBZIHNS., CMCLLETIED
OCKBLWTHMBEMESNZDIIHL., OGTW L2 AKX
EhTwiw, Zhidcholane-ringZ2 ¥ 32 DOCHEHEOD
OGIDBROLESANDT VL oth, bBROB~OBEBENE S &
KolkhkhhThdEEZ6HNS, ¥ IbRANMM » S bREEAE %2 A
ET 2La* WKL ADROKEMBIMOHROERCICLL TODOCT
EEENEOW EMNTEINL, #H8F  FFRIGTREREER
HO—BWMELUTNEDOMNSGFED#@BUTEFREINI,

~ [ 1 0.08%DOCE & DRO BB R % D

K& (r=b/a)

# 1 EBRFINE & SUCEOBIR

DOC (%(w/v),(MC:0.2) OG (%(w/v),CMC:0.73)
0.08 0.25 0.25 1.0
r 0.1 ~0.5 ~0.05 FHEAL
La® ZhR ~40%KENn ~504HE ~0HE X

1)Rio,E.d.,et al.,Arch.Biochem.Biopnys.,291,300(1991)
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Study of the optoelectrochemical responses of polyaniline electrode including photosensitive memblene protein
Susumu Yonezawa, Kiyoshi Kanamura, Zen—-ichiro Takehara (Kyoto Univ.)

1= ARVINVOKRBHTTO o bRy FERICLBPHOELIZEL B
—@%ﬁp%j——;pggg—c5)5g KFovddB. NIFY A bDEEZEZONS, L5 T\ BREAEXRVZIVOHXRBHTTOS o b
O R7Y U(BRIZZDHME. EBEECOLTRb ICHREATY YRy TEAICIZHOZERFNITHA . 02>RY 7= VOB
350DV EDTHS, BR IHBHEFTTFo b v B FHERAERT FREEREMAI B LIBWEHDOSETIR. CDEHIUFRIF—HOD
CERMLNTED. ChERA BB TEHDOET A A~GAT A - Iy EUTHAREHENS S,
BIENEZONTNAS, BFRICENTIE. BR ZWMORAARLEY
BEHEBICX - THRINE/NE (Ry7V) 2FEHL. ChEHEE
HERVT—DVEDTHEIRY 7Y VEMAADELROREE
EAN AL =V YR EANDEHOAEHICOWTRE L,
2LEE

BR{% Halobacterium Halobium %53, @, A, o8 - 5
L. $BEORTHRI. XV I NVEBBRTEIHDOY VIEEEL TR
KEPCA U7z, 0.15mol dm-3DKCIKk Z#10 mL#120.5 gD A G PCA
MABERONES Lo, BR 2 MIATHBEBTEABATEI L
ICEDBREEBOGHNY 7 VAR Ui, AU T =) VRPERS D W ; . |
I3ITOH 5 2 LICBHEASICL D EE L. 2455 E0.15 mol dm-3 KCI 300 500 700
KBBICEE LIck. WIEICA W,
IHRRUEER

Fig.1 |2BREH N ¥ 7 )L % 4$70.15 mol dm-3 KCI/K 75 # 12 S 1B
HTTEHRLILBEORY 7= VOBRRARY MIVOEILERL
2o COEALIZHRBTHR FTOEILELTIEH-EDEDD T,
0.15 mol dm-* KCUK M P ICHBH T TRHELABAICRIDLI L
ZAR7 PVOEBRONED 2 EM S, Figlizlmdhd &9
WARY PIVOEAL. BIBRY 7= VOBFREOEIIZ. BRE

Abs.

Wavelength/nm
Fig.1 UV-VIS absorption spectra of polyaniline immersed
in 0.15 mol dm-3 KCl aqueous solution (a) and in 0.15 mol
dm-? KCl aqueous solution containing the vesicle including
purpule memblene (b) for 24 hours.

1F24 JxLRFLUERSFOBERIG
(REAK - I*, KBRK - HAW*™) Oa0 H*, & BE*, BEXBA*, Bafirn*

Electrode reaction of site-directly mutated ferredoxin

[. Taniguchi*, K. Hayashi*, M. Tominaga*, S. Hase**(+Kumamoto Univ., ++Osaka Univ.)

. I#. BHEEEBELX*HCAI VR IBORVETFBR X Fd BEXV8E2 E°Df2ET2e8bdr3d. X6k, 44,
BOMRHEEICBELTHY, R332 VAV7E0HNE TI/BEFIXHEOATHDS 60 HBEOEFEORL D Fd itdh
LPEALTVE, Flxif. Y HEEETARFHLA2H T - BE X WTRHFIRTVWB YU 39, Y6, 2¥E2ELT 5=
RIETHZ7zL FFPy (Fd) W20 THEE, #r27o V. ALFZUBECCAFT Y, FARSFEL, 7S5z
LA EDTHECEE LAY, oYKUY bF4 CUBBRLEDBDODIEDOVTED redox EHerBaF L2 3.,
(HXERIATA SRR Y-L-UTPY) 2% ud BEFEX WTFROZRBLEEAFLR RNV I TS0 %520, ERA
HETETHERL redoxBHAEBORIILBREERTWVWBEY, D EYEBEWI 70 0V ROEILL. Fe-S VS AX—DLEA
FITEHMRTIR. EFROBLIZ 7L KF L URREEHK CEBLTWREEXORD., . Fd ® EV B, HIET 3
RESHRETI/BLA2BERUAEZZERY2FEOVT. T0EBEHR BRERLOBFEEREFE®R L I VHBE2RLE. SO X,
HEBREL 2. NFEAMEREEREZTI/VBBEILTULUELATRRZNS
2. FYLYYY RdBSILYYYOENOCHEME BN CHERTHOLULTHED THKRL.

ULTERALE. P FO0ay Md BLTFXTOAIREKIZ X >

NRIBAI*HFHEEACTEH -, MEERBEL L TER In0; 210 = %

EBEEEGE., BALTHERHEORY -L-U YV EET. o St . -TvrCys-Am-Alu—Gly-Aln-O/s Thr-Cys-
. N _ : — 1 1g.1.  Site-directed mutagenesis

ATV 7BV FY AU = (CV) &THoL. of evolutionary invariant regsidues E

3. Inx0: BBEAHOT. BEHFKXFY-L-U Y (p-L-Lys) of (2F-2S) Fd
FR el BERGFEEZL. pH6~9 OHBT7 L FEro

DEEU AR AR BORD (B = -0.62 V vs. Ag/AgCl, Table 1. Electrochemical data of Fd III and its mutated species.

kC”: 5x10-3 cm/s) N C@E@gﬁ&‘i }"7“&[]:‘)&1*@7 ’ FdIN FAINS39T FAIIS39A  FAIIIS46H FdINS46A  Fd [11S46N
TLKFSYURT I MRAORRS 7L F* L L ERED Ny Pl il b O o
redox ¥HOWEC HHMATES. FYECASHKD Fd i s P W o A 8 e
SWTENSBONIHARED FAI LB 5B 513 Fdl

TR, BV & 4 -0.645 V BKT -0.585 V {vs. Ag/AgCl) 1). I. Taniguchi et al., Rev. of Polarography, 37,12
BETEULYYY Fa & 82 LB X CORTHERTD (1291) ; Proc. I3CF-C02, p.81 (i891).
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Mechanism of Charge Transfer between Peroxidase and Polypyrrole
T. Tatsuma,* M. Gondaira and T. Watanabe (Inst. Ind. Sci., Univ. Tokyo)

(7] BWREASECLHSEUSF FETICBREMVAT
CEICE > TR UICBREBIT, BBEERPICAT -5 —
AHRMULG K THHEERSE T 256055, ZOXHTHE.
BE-BERECTHEESWEENRETWALELICHT NS
THHD, BREAEICIVERULERICELARNICE)) <
—A ) T —REDESFRASFREENSIHD. Thodt
AF4L—2 3 UTWBARERIIBETE AW, £EITHR~A
B, $TIKRELLRVAFVS—F¥EERY Eo—1b
(HRP/PPY) AR IZ 351) 5 BAMRERHIC DUV THRE L7,
[$2%] HRPERIEMKIL. SnIOERLICT I/ Foi by
IhFY VS UETINIINTIVTE K%/ UTHRPZ EE(L L
THER U7,

Fo— DESEILIZ. ZERTICRELTIT -7, Eo—Jb
OEMEALIZ. Eo—JL(0.05M)EKCI(0.06 M)A 4LpH6.41)
BB @ H0.5 ml%& 2 #DSnO, T HR(% ~ 1E R & HB)N 5755 i
BEIVIZAN., AgAgClEB Rz E L. +850 mV vs. Ag/AgCITE
BAEBRTHIEICEDIT- T,

AW, —HimWieENBohic(&E D, ZATRELC D
DRBLINEEEL > TV, TDIREAERELE/ <
—RETHEEEZZONBIENS, Eo—ILbE/ 7 —ITFIF
EAEAT 4T —F— L LTOBEEIZ IV, ZERTRFICEK
D H ClokEtD Eo— VBEE(E o —)LA ) T<—78 E)HtA
TAT—F—=LLTHL I EDd -7,
WRICEBBILINIEO—LVEROTERET-2HL R
D EREOBEMAED S, ZDI EMS, PPy HHRP-
PPYRID A 7 4 T— % — & UTHEES 2165 F it E 0 — VB Lk
MEAZIN TV BARERIIREVEERI NS, HRPEME R
SHRP/PPYBME DA X BMICHET A LI3TEALALDT,
AT 4 L= g VBHOICENDOFS 2 ERNITHET A2 &
ETEML, o, RUTHEBWZEDOWREMENT EIN 2
DI TRV, BEREASEL AN HAEIR. B FRBLE
DOFEEICEE LTI SN EXHMNIE -T2,

Table 1. Response of HRP-modified electrodes to 0.7 uM H,0, in

(R -£E] 3. ZR[ELI N/ o—I)VHHRP-ERH the presence 0f 0.05 M (on the monomer basis) pyrrole.
DBERAGEAT 4 T—5F — & UTHEET 20 E ) e NI, Electrode Pyrrole Response (nA cm™)
pH6.4Y) VBB EMRIC . AHHOBHMERTELIIERT TR HRP-Modified Stored under N, 1
FLIEO— L EMATOOSMATE/ - THHLL T &L, HRP-Modified ~ Stored under Air 10
Z O THRPAERHEMR(PPY (L L TULVEL)D0.7 uM H 0,125 ¢ Bare Stored under Air 0

ZRITBRICEZ+150mVyvs. AgAGCITRA LI LA, ER
TRELICED —VERWIEELD . ZERTRELLBDO %

(1) Tatsuma, T. et al., Anal. Chem. 1992, 64, 1183.
BB R BIK - T, /L

1598 TiO,BELI7IEVEE. WHBELOFHEFEY
(R EALTIILE, A4 ABPIHAZT—H> X {b288) O WERD. Michael Griszel
Interfacial Electron Transfer of Flavin Coenzymes and Flavoenzymes Adsorbed on Textured TiO, Electrodes
H. Shinohara, M. Gratzel (The Nishi-Tokyo Univ., Swiss Federal Inst. of Tech.)

1. LT T BEPHBRLBERELOBTRTE. ThoDEGSTFORTEHRESPBBLHMNITA LT, IR TIBEER
DOT7oNRAX N 9 I F e Tl EADIERAPSDFEHINTWA, IhT TUENHE LBLETEEL OBFREIIODVTES
COMBRFRINTWAIBFLAZEH LR EHBELADS V., WE S EETEEIEH L RF LB TR LBEFBB AT st Rl 241
FAEKRE . BROCEBRMEBELERILEL Fo 7 AR TR ARFICEAL Fy VARRICE > TR LB AREHIEEL. ¥4
R E AV THILETHEEBS LUBEORFE L TORTI BT 2BFEHI OV TR L EDTHS.

2. HMEMEE LTSy MR EBFELERL TETTI0, LBAL. BFHORIITIO MEREAL. BEROREENOBEZIL
NPEMFEEBELR:. RABFBHORFIID o UV —FIVEE RI3BEEIC Lo TTIO, WIR%ESNO, ZFHEIR LICHARLTIO,
BEEHV., 7I9EVHEEE (FMN, FAD) PT7ITEVEBELAXBREICL >THRF S €. +3%BOR BYLBEENRF TC VEIEZ LI
Lo TEAILERB LR TRE I L2,

3. SRS L72AFMN FADIZpHILL T CT7 + & — ABITIO0, MK FREIFEICRSBRFET S, LangmuirBiomghgd v U VEEZ
L THSFRERENSEILDDEEX 5ND, FMND BHVIIFAD R E I7:T10, BHEIZDOWT 50mM KCI, 10mM MES XR{EWX (pH6.1)
T-0.1~-0.6Vvs.Ag/AgCl DBFIIHKTC V21T &- 0.4VIHMIZ A 72 B8 {L
BETEIROON. 77V HBFEIRECEELIN - RETCEFESY
MURETH A ARSI, E—7BRBIUY —FMBEMEDEE R
D OBFBEEEIL 0.1 s (FMN), 0255 (FAD) & #7208,
T+H—ABTIO, BOBMBE LY 77V HBENRIIT LEEE

0.IM KCl, 20mM HEPES buffer (pH7.5)

Slavia
i

WEEIEEN (107mol 15— ) faid. BIBEHERTEABMBEIN 5D - 4 vs.AglAgCl
DEHEREINT:, HFEWTUTHRI—+E (Clostridium sp. B3, MW 24000) Diap/TiO,

RILEEAF 2 ¥ —+t (Pediococcus sp. B3R, MW 80000) 72 &D7 I VEEFE 5pA

ZESETIO, BEIIDWTHRENERT CERILEBI LR T % i X v = 5mV/s

L=t A, LSRR8 - 0.35 ~ - 0.4V HHICE LR THRAED &

NRE BT AEROBFBHOWREE S RIEINT:. B 1 Diaphorase HzT10, BWHEDCV
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Direct Electrochemistry of Achromobacter Nitrite Reductase
T. Kohzuma, S. Suzuki (Osaka Univ.)

1) BiZ & Achromobacter cycloclastes IAM 1013 X BESBIFFRSHIC BT 2 BF{REY
ATAICE o THBA A VA BT L TERFAL LTHIE L, EMERICLEL2ZT Imm

FANVF-RBERLTVDS, REONMHERTHIWMEBA A VBTICL o TERT S

A A VT ERBRR TR L > T—RILER~N L BTSN, ZOERRIC

WA A VL ETHD LN E R > TWD, £72, Achromobacter cycloclastes

OEMEBITERR, Ya—F7X) Y2 BS54 LTEREANLETENS

CEFEIEEoTVE, THODBILETEENEILFHHR*EXBRE LT

BRlTsZ iz, ZOR(METHBEOBMBICERELRELZHETIb0LEILN

Z) )

2) ¥4 2 ) v 2 F)VF X 1) —ix, BAS CV-27 Voltammograph % Fiv>, {EF& ; g | N

i bis(4-pyridyl)disulfide (4-pyds) M EEMR, B ICEEE, SEBICH/ENMRE 4 0.2 0 0.2
BE AW 3BBEICL VRELTTo 7

3) Achromobacter cycloclastes D FEAKBETHER DT A 2V v I XNV S Y A M) —% B4 g Ag/AgCl

4-pyds SR CHSE LA & 5 IMA AL 5 T/ 7 LA S A9, TRYE FOURE L Syelie valammosnn of
BITEROEFBEII4-pyds BHEEBETIRI NI W LB L, gold electrode.
FNRETEEOEENEFHSMAETHE Y2 —F7 X)) VoA 4 V2V E o7 7R Y 2 — F7 X)) ¥ (apoPaz )
DHFAET T 4pyds BHEEEZ HVEMRBRBITBEEOT A 2V IRV VA M) -2 RELZET A

B2 RV 7T A%EBHIT AT &AT & 72( FIGURE 1. Epc = -0.02 V, Epa = 0.09 V vs Ag/AgCl), TN Z ki,
apoPaz ASEERNERETTHER L MEMEAT 5 Z L IC & ) EHRBLEEDERNDEENT 7 L A2 EH T IRNH S
CEERELTWS,

1F28 WHMETHE VY v Ko —KF b oac, ORLRTEE
BEEATES OFW e, 4b Hizk, 499 KIE. BIAHR K. CK #S. 6.5 Wilson, M. Cusanovich

Redox Process of Cytochrome ¢ Extracted from Dlesu/fovibrio vulgaris, Strain Hildenborough

A. Katayama®, J.S. Park®, T. Sagara®, H. Akutsu®, K. Niki®, G.S. Wilson"*. M. Cusanovich®** (*YNU, **KU, *"°AU)

1. B8 WHMETEOF P27 o4 c, (eyt. o) . REETFR %1, SERNAXRBARETOcrt.co (DvH) @ X2, F+204C, (DvH)
FROBTFIZES Y "I BTHb, $ PIYFYTOF s oA cis E~LTORFHHER, o~ LMER IR,
12D~NLEZRES>DERI L. eyt. aiR420~a%H>, SFh o R RI RN RV ¥ 1 DvH  DYMF
~NAMOBERRII~IBAEEELTE D, cyt. o, OFREYE(LSE 1
Wfa‘ﬁtﬁ‘i’\AﬁaﬁJ@ﬁEﬁ’-ﬁ?K&vT;‘éﬁ‘?’%&#i‘B*L'CL\Z“, 1 0.798 0.0376 0.0619 0.102 1.000 I“ 60 )
ﬁ?ﬁiﬁﬁ"’\ﬁfﬁﬂtﬁﬁf'ﬁﬁﬁ&E@&ﬁ‘lmﬂl,ft‘%@bl’&ﬁgﬂﬂ 2 0.0441 0.423 0.448 0.0857 1.001 I, -156 -29
+ECLREETH S, AHETRRBETEE V7> Ko — & 3 0.0458 0291 0395 0270 1.002 ;: "Z; ':;:
(lh'H)cyL :.mﬁﬁﬂﬁﬂi!fﬂ&'\Aﬁﬂ*ﬁﬁf'ﬁﬁﬁtiNMRt 4 0.114 0247 0.100 0.539 1.000 L, 3.6 -20
DPP (MANALRH—58757 4—) ok p@iFLi, z 10098 1000 093 b
2. KB ABEELAHBRETED S OM cyt. oo Tl - #NJL 12DANAIREDDANLAFAVENSBZIOT, | DOB{LIREL S
Too BIKHEMR L fceyt. oD 30mMY) » ERBH A (pD 7.0) ic. WTEHLIBDANLAFANY T FANEL, TDHB, SHKETR
HEEERTMBEEZPBMANMRARE & Lo cyt. c.oﬁ{t 11FZ0v 77 via8AITERe 1 1EDANLAFAYTF LD
REEKKDEwC L HI@L, 5oDBMILRBIc L B{LEy 7 rOXE{LZ B E I L »EEFL
"H 3k 8 B 3 400MHz T 3 0 °C =°_':MLUU L“/L o TDHR, 42D ~NLARCBTHEIHSEFED~AL2FALERSDVT,
KEBWTNMRRAIEE T - Ho J\_U.JU So~S.Ot¥v 7+ ERETER, CHELDVRIDALBFHHERE
DPPRNMRBAIELE LEK % RIEXRIKRT, 320RBENABMILBCBLIEDP POFEKRER/N
Auv, fafixclAgb o8 Hit //\T j \/ BREBFCIODRIPALERNBLBA L., R1OBFHHEEL
HBREZEEBELLT30CT \'\‘LJU‘**:” ' L ERNBMILETBA» SRDL R2IE~LMELEART v v+
fE L 7o \‘\MJ\/M \I\'\_. VERT.COUSORIEZERED» S BEORUDS» L -TWVWBE2250
3. #REE®R W1 czgmt =iy eyt. o (DHEEE DMFEE) OBMBEOBLA, BIi~LA3 L4 0BT
RECHT 20 oyt a0 'H- W BB e m BB LT s CEhbh ot EBRLDEC DAL A
NMRODZNZ FAEFRTe A~K B1I. 7tsmnc (d o HoNMER FANYTFNERAOCTRENBLITREOY 774 v A v M 2
'\/“g:@;z: s : Jf‘._;‘..'_il;;Z;Z;;;;f”::;_ B AFRELE~LOBRIATAE L OMKE L0 HHICRY D
Y 2BWFARKE (ERN) 0+ a, CH 2o
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Studies on Electron Transfer Reactions of Biological Compounds with a Column-Electrolysis Method

M. Oyama, M. Okada®* S. Okazaki**  (Nagoya Univ.,

[EM) EEFEOoRCIQET, M—BBEATCOBBEHEOHRE
PREECHMTIMBEZEIENT, REBHEY S 2BBIR X
5370 —BRBEZAVKACIIAALCEFERNEELL>VTRAL
T&tho SEHR. COFEEX2MALTF b —LcREDE
GHAEYEORIACEBTCRICABEORBRIT TPV TR LA, &
MEMER - BLBRLOBFBEHEENE VDT, 274
— %, 7oz -4, {LEFEHBEBLULEBL,OHFELXHAVTHR
BIFbhTWws, chicxl, 753 ABRETCHIBEBSBERIC
HLTRBRDPTEVWRAREETE20T,. BEVWVBFBHEEOR
KOoOVWT L BRBRIAETH > ke . BEREIR LD, BRI
BRBUORELEAANBTBYRCOBE NAKTS - 7o
(FE]I F P20 —LcO0BAREERRELTERET - 1o
H 5 LABBICR, BE& 35 nn, HE 3.5 mm OBFALET S 2 &
72V P REREBEEZARLCHEARBELTERA LA, B
* - ERETHRLTCEBML 7o —BEE2T-H0b, HELRL
¥V TRRAEEGTI I EicLh, TO0BAICHB T 5 81t
GBTHEORELERB LA, 4. BREFEHLTER b ¥
tEHLTHOFEEEBETIBRILy 7 b7 0 —FE%X2F
ALT. £RLABTHOLLERIGABIEODVWT b BITL o
[#RI K1 pi 7.0 @ 50aM V vEEBEHEABKPTCOF b7
o—-—LcBREREREIIBAHBREOBULEILLERT. O
HofEirsarvyzxbb7oy b2FT- &R, fiE 6lnV OF
gERp, BMILETEAZ 0.08 V (vs. Ag/AgCl) tHHTE
oo £, ZOFRK, HEA YV LAERMLADEHER OR

2F02

(®4k KT, Penn State Univ.)

*(yoto Univ., **Ehime Univ.)

FEEHMME L TCRAEET-LECAH BoTm v FERRED.
EbhdomIEBETBUEBKECAMCBIT LA, ChiR. *E
W, MULETBELGI TR, BBELOBTFBEHcKELE
PrEIATVWARADEEELAONDE, &SIKAETR, BXH
BEOF¥EOI#AFELRVRETF b7 o —LcoBu&rLE
KTE20C, TOBRBMABTBYURIEHNEBS BT E& 1o
K2, [Fe(CM)el3™ LOBFBYHRIIE B 2B RN
BAOBMERT, RE. AEHRENBTBH LRI TER
KoWVWT, BERGEHABRANLLERECOTBR» SRFZEZED T
W 3,

100 s 0.4

N

Bk (%)
% 5t BE

0 t

-0.4 0 0.4 0

®mH / V (vs.Ag/AsCl) 0 100 200
BH  ms

1.
Fro7o—LcBTAREOBUEL

RM2.Fb7o—acBExXAED 550 nn OBRIRNOBERZE(L (1)
FbF2o—Ac: 3.2x10°5 M, [Fe(CN)gl3™: 2.0x1075 M

INVESTA7ar =20 cE—fBERDIin-vivolllE

o frEg #2Z, A G Ewing

Electrochemical Mesurement Inside a Single Cell By Using ULtramicrosensors.
T.Abe, A. G. Ewing (Tohoku Univ., Penn State Univ.)

LEM {0 BBORMRBICHEL. BRE. EHRAIKBTILLER
BEITMAMCBRALF R ET I ENTREE L > TE, LAIL
o, REBERKBVT., COBREENFERIIMESSR
RBEBIAMCFNEUEDHIKBEILATED, £ARAHRKFVTEE
HEHEZAHEUOTOIVRIAMCFEFNFAEHEDE O W E R4
THolo FMATRELAMAENTITUHDHOKREEEME L
REERBMHOMITIIBROERE., TOBRBEAVAAHE—MK
P TOin-vivolll & % 7 » 72

2. KB ER U 7conbiv{)oesi-O KRR A Fig. LIk L, X
PHRRBREEBE2-3 unD -+ 77{J0)/) BB LICASZH B X ¥ 7

B, BR. I TEIMI-EV - (COD)E B SEAL U 7 MR IT R
S TWd, ZO-ITLBIM-20PERBR, BRRKEIC X

DERLUILH0,OBILENMICBRERE T 2T ICH 5,

S AR AEB U TN NIV -D BRI O TR E
EfTotco HHI VI-2RE s A

KT 2e/4-0OBFAISE1Z.

50 uM - 5 oM FEE THER f
Bl %% (correlation coeff.= © /
0.98)H K H L > A H M =
ERIo-evERHOIC® D b n
REEHEFEICHMTIRHT
. BEE 3 um Ty
t-2RVICEE. EHBT

rise time =460 ms, fall

2 f:c

Pig. 1 Schematic representation of a glucose @icro
sensor. (A) carbon microring electrode. (B)
Platinum coating. (c) Incorporated glucose
oxidase. {P) Albumin film coating.

time = 430 ms (n=4) EVHIEKEREB L, JOERBERD)I M
A/ E MR TRBEICEC, REL) M IIOREERALICHIE TE
BAIAFETRLTVS, S OR/-OBREBICHT IR EMR.
Pk FFHE. MABREKFRHRKDVLVTORHEZT > T 3,

WIZ Bl — #i k8 (dopamine cell of Planorbis corneus)®¥ iZ &
B NI-A BB AL EINEIT(I0) MI-Rev-F B Tin-vivodll &
U7co Fig.2(a)id 3 N 2" Mi1-2i @ Z MR MW ICEAG pL)L B
DBBIEETH 5, BHRIEAEABICBHROH MM X h.
TOBRBAICEHEIED L.

W2RBRICIRIEATO A y) (@) SN
PINNIKEST WS, AL 1 1
BELXBRBDELTLER®ED
BOERXB o, BEH
WV DO EANTIEE B M A
MW Eh T (Fig. 2(b))
Ero, RCRLLBRELR )
FHRADI VI-ZREEAIC
HIELTWEIEXREINH S,
ULto#ER»o. £HEA LIV
-RECEESRHAEZHR LT L
A)°¥1-2%. 4 [ £ K L 7z Fig.2 Current observed at electrodes placed in the

dopamine cell of Planorbis corneus.
JhbIv4)oes-F B CTin-

Vivoll E T& 5B Rm & h i,

BUFFER

(a) Response to a intracellular glucose
injection. (b) Response to a intracellular
injection of oniy buffer.
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Electrical manipulation of living cells with microring-ring electrodes ([II).  Effects of wave frequency and amplitude on transport velocitly of cells.
N. Matsumoto, S. Koike, T. Matsue, and I. Uchida (Faculty of Eng. Tohoku Univ.)

(B8] =470 ) v 7Yy 7BRBRARBICRVWENLAR:
FRERDIIENTEDRD, FE—BRIZL 2 MaRE%2E
BIZNEREETHARIZTAHIOTHY, vf/u<x=tFal—
Yarv~DHEARFEINRTWVWS., BAIZINE THEMARE
REEE AV, MEBDHEEOERNBIFETR-TER. 4
B A OO REZARKIZT S, HlEEAZEOEMEEL DD
BEAEKNL, HAOHMMKREE IS 2B EH®E O
LIz oWTHREI Lo THETS.

[£8) =427 a ) 7))y 7EBIX, MBRIELETS AFx ¥
5 —ORMICEERD > ZHIZE Y Agx, ARICAAAY %
Vo Z Ik PtEITHERERN L. ZOEROEMmZEZTFIL100-
mTH5. METEBREBRET, 1.2M7/ AV a—AKBHEIZEL
Fefifa (v AIzn—<) OEBIZEBEREZZEL RKREE
EFEIMT A EICEVTole. ZOLEDOHBOET %2 &L,
Eo X —LTBRBEEORT 2Tk,

[#R) MU MEEEIMHZZEBWTEEZ03VALS5VE
TEALE e XDBBERA LS umBZ RN 2B ICRIT 24
EWEEO7e Yy hERT. BEEEIAMEEDO2RIZLLH
Lic. ZTNRBHEE VBT HERR

v:%V(E)Z 1)
EEMTEZLDOTHD (o NFHRE K: FBRICETIHE

N RO RE, EBMERE) . Ei, R ORLEE
EAS5DICREIVOBEELXAMNTDILERD LA, O

2F04

BRBRETAWVWDAZ LI 150
L0 ARORENK rd
+~BELSO—DE
ECHTAdIEin
Mmote. K2CHME
F1IVIZE W T Bk
#10kHz» 53MHz
ETCEfbERR L E 5
OB B EEEILE R ) 5 10 15 20 25 30
. 100kHzffiE T

EOY—7BELUTK.

Thiz ER()FOK-

NEBEIZEKET S 15
NRSA—ETHDZ

o
o
T
\

Speed / pm sec’
wn
o
T
Nepr 4
\
s 9
X

(E/V)
K1 EDINTEE &8 8 BE D B %
(JA % - 1MHz)

LEBETOEEL g, L

bid. KOMIM % N

MOMEILE>THR = / !

EokMik BT, & sf / S

conERANTHE : %

EMBEOZOAME /X . ,

MAFETHD LE 10° 10* 10° 10° 107

5 f/Hz

AEIE B2 EVE I S BB O B
(B : 1V)

FHAB R =R B HBIAEANT = X 5 6 12 XK D 1 D FEDEF oo Bl £ 38 B ool &

HEBRIKRY I8 VHAMIFHOR F R T T EB F A MM X -4 M % 5

Measurement of growth rate in Lilium pollen tube by automatic cell growth analyzer

Y. Nemoto, N. Tsuchiya, T. Homma, H. Matsuoka (Dept. Biotechnology, Tokyo Univ. Agricul. Technol.)

[B®) ®k HROBREZJETZICE, EHEETTI /7 ox—
—EZHVWTREZ2JUET 5. EHEZHE L CENEEK L THAT S
ZEeNTRbNTER, fIHEEMETEHZN. HEEEHMRMIMHE
LRBEWEHEZRRBTELVWIENRATH D, =, BEE. 74
VLERBTZLENH D, BEDEMTHDITZNI A LAICHARD
CENTERNEWDIRANH D, . ETAKBRELTBVWTT
VEALTREIZJET 2 HELH 2D, MEORTHENHZ. £
CTR4E. EMBICHROMFIETVAIASOBAN L E®REZ DY
Pa—3TRITTAILickD, REEEZEGNICHET I LN
TEAHEEE BTN X7 L &2HREL 2,

[Fi) BAMSEORT—Y (v Pa—2HEICX BB
WEHEROBETVAASHRBREL, TOETAHESESA-T -
FUOIAY—MA/DERLT. BHOERAEVICHDIAL, TV
NASOBEFOHBDTADLDE AN —ERIITVE=Y —THRET S
EMTEDR, AVEa—F—0 A A=Y FUOILHF—DEBAE
UDSHERT— YRR/ HEL. TARAT VAT I74 9T ARRT
o A=Y —EF—K—REFREFITTIZHVT. #ELEZWHRD
SRt e RS, REORKMMBRZL 2T X7V A ETANT
b0 Y —ICLXBRHGHREMNTET LR B0/ 50547
—V—FrOWEICLD —ERHHEICEREND RS, LINEEEHE

D UBREEZHBE L TRLRL T4 ATV A ICRFT . JER
T SRR OMBIOERT, EEY 57 DORT. ThEOERETEY
ftReoMiE 7oy I L&D ITRS I eNTES. MEVEET
BRI THBHAOBF P SITNES ILA2ES, IV Ea—
Y —lEATF—YICRS-232CHEEFEL TETERED, XT—7
ERYAEICEHNICEE Y 20T, RERHEBEIESREHTE
TH %,
RENRTHZL)DEREZ T4 KT 5 XD LICHER L ==
BURKBHICTRESE T, TOFEEYITLATHRE - JEL -,
(#R] RIFREGOICTEHEORREE ZHEL 2R RFH
BIEH4 un/ninOFEETHo D, HRLICEL 2D 304HICIEH
12 un/minlc L. ZOHIET OFE EHR L THRENER V.
e V2T nEAVDILIED., MRROBREEZH 1 OFR
BTRETDI LN TEZIeMbdoE, 1)IEHEORRER %
FULLHARD L, BREENHNS OPORMTERHL TWIRENS
DILHHENICE O, ZORFOERFNERICIOVWTIBRED
EZARETH %,
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Pulsed Field

BE & AL /D

Two-dimensional
Structure

M. Imamura, Y. Ikariyama, E. Kobatake and M.

<BE#>
AHETIE. EXDNADSBEICEHAERAL TS Rt/ v 2 BKk
BirEoREE . RiEEOHBESBMCICAL. T ElB LUB MEOSRERS
foo FDI-OICHKBBICENF4 270274 TEAVEI LICE->T, %8
MELGEIRE B2 OHEMEMAELY 3L T3 LR MaTMENTED S
DEEL, BRFY. HIMBAI. V2, REI—7 4 ¥ 772 EF4 ORY
(79 &iclto
<EBBLUERAE>
ABEER (K1) 1. B, v v—&E

Ry I =

s
B, ANEREE. EARHE, SHREN 2, =
Bz, BESS0mmOE&EIAE X s
YHicENTREE L 7o NAOBERY L
~EEEL T, BRBHERE. #4753 wmzE
YEa—F EEEINTED, /SLRE, 1 ABARRYR
NARIRI Ve -7 THIEHER S L SicL
oo KEIMIZ E OTRFICHKBBIR (1515 °og:;;¢
) ERE L. pHE(LAHICRIER O & > g e
CHKEME 7L THEA . KBRS L TR, Lol elen
HY-2-EFR$YIFAASI YLt p°2 0 o,

(Poly(HEMA)) DA% / — NEHEER Y ZF  AUAPLyE-x Poly tHEMA)
LyDisoe—XtfADHRTREL. B2 HBEROAAR
#52ABRIcT— b Lo CORRIIK 2 iclBRINTRT & D ic, Bk
KGR SIESBEL TVWA LD EEASN S, LBIIGL TREABRERE
sy ) BTRENE L1, SHNROMIMELTE DY Y RERY, &
SHUHBREL T M. B I%KBA/ v 7 7 — Tlife L okB) MO 5kE)

2F06

2 & HE,
Electrophoresis of Lymphocytes on a Plate Having Microsphere

A7 027 4 THEEZETAERTO_RHMBEBIAGYH

HERS

Aizawva (Tokyo Institute of Technology)

BARODREICHT U IR BEICHIEL 2k, FIEQCHMBE S L U+
NVREAYOD b & THRBET 7o KBORFEEMBI TR T 5 LERKICE=
s — T EBRE L,
<HERBIUER>
FABERREOPoly (HEMA) & # Y 2 F L v ¥ — X DR &tk & I kB EBEE
LOBIEE. £ DY vooER (T MK, B i) 2HVWT. s v s Ra—7F
4V, KNBEOER T/ oA t2, HINBAL 30 Vemn O b & THBI LA T
L B HERSIE. Poly(HEMA) E R Y RF LY E—XP SR BTAIBRT7 4T
BiE TR, K3 KENFNRT &L O CKBEE CHEFCENR SN, $1bD
B, B #IEAIR2 CKBIL IR WAS, T MR EKkE) L oo T BRI pKBYEAER . F
YRFLYE—XDOSERMNBEL R B ENERBERMS S, %K. K
EHUEBAEAD CEIcL > TL D EMBEHOBELRELTWCTFET

H5bo
0 50
= e RLBER
\“‘\_+\\ﬂ P B
E E
2t Bwp
B o ROBER ® oo
] o T MB ™
ﬁ 0 - ﬁ 10 -
% %
oL 1 1 n 00— ——Q

R} s 10
RURFLIVE-XDER
(mg/ml Poly (HEMA))

; 2 5 10
RYURFLVE-XDOER
(mg/ml Poly (HEMA))

B3 3420224 7FORYRFL Y
DRSS EHBHERORR

VMHEBEEEVWERM 7 UL VLB 7P UVAF—RIGEOBERRE

(RRRIA-I) OmBERT. wE B, PNEZ BHEE. Bk B

A rapid detection of allergic reaction using animal cell electrode by food allergen

S.Kumazawa, S.Nakasono, N.Nakamura, K.Sode, T.Matsunaga (Tokyo Univ. of Agric. and Tech.)

1. BN HHMRETRI A7V 7RV VALY —DFKk
% W TRBL-1(rat basophilic leukemia)¥il N Dt ua b= ¥
APRBEBERIEBICIDVDBMEL. to b VEHROY - J7RBFBEEIR
PTBIEDPLIRPUIVNF-—REOBRHEMNTBTHDI L %
RLEY, CORHBYATLERHATAIILIRED, EFNVY
VIV v DNP-BSAKKB W27 VLIV F—RIGOKRH 204 T HE
e, RROBEBERAWEAEIDAEXRZ2RENTR L 2o
e AWETCRIORHEBYATLOEMP LIV FVADKAL
LT, BERNMNETFUNVNFVORBIZOWTRE21T- 7=,
2. /¥ RBL-1# B IXMEM-Eagle:90%. FBS:10% 3% #1 T37°C.
CO5%TT2RFMER L., S MEFIAU LoD BDOEAWE, ME
IR E A 1x108 cells/mlic 2% & 5 i Tris-ACM(pH 7.8) THEH
L. NEZ7VAMY vEBEEZI ¥, 2 hicSinmondsd @ {2’
KEDHEBLEZP LV VERLERVELEBONET LVY v
AmMA. ERMEICHRBERBEY VTV VT L. TAREL
=Y —TAVTS5V7 4NV —LiCHREBHESEE, COHM
Ha%ZPBS(pH T.A)THAR L =%, EEEAEICHEMX &, PBSH
THA 7V 72KV VAP —%fFTok, MBICR. EAE
L LT XEMI9.6mm® DBPG (basalplane pyrolytic graphite)
BE. FEICHEE. sEECRAITaY®E (SCE)2Fh ¥
MW=,

3. R NEMKTEMESEZRBL-1 HRRIKELEDNEW
DOoMHEBLENETVUNVNFVEMATHA 7Y 9 7R VI VR
P —%HoREZA O b= VIICHRT 0.3V va.SCE {F

FOVY—/7BEERZPVNF VENER M A ICHMML, 25
AFETRBRAER-oE, TR, BREBEZBLICRDIULE.
i LT, PUVAVFVERLECLABLENES» 5HE LD
EPUNMNFVERBWTHA VD IRNVI VALY —%fTo R
r2Ar ENBOBACKERTEOIVHROE -7 BHEME
CAKEREALMROA RN, TOER = VHROE -7
BEBOBHBEMR. EFVZ UMYV THBINP-BSA AW
T7UVIVNF-—REOBRHEfToEBALERN—-BLE 5
2. 30N EASEO P VORHKBANODBRENR S50 20 R,
FLIVF-—REBIC&D O
Pz vMNBEHICBEWLL
B, RHEEh3b0LF
Abh3, Mkl eh b,
AYATLE2EAVWERER
S2RERTUVIVEF-RIS
ODREMNEMTLIVF VD o1 |
BETOLTRTH B LM 0ot L
FHEA, FRIOBRHEY ¢ =
AFLMEFTVTUNF Y Wncubation time ()

- Fig. p time and
K EH ‘5'\ % ﬁ D ﬁ % peak current of sensitized RBL-1 cells with protein:
from wheat (®) and whest reduced allargen

06

os |
04 |
03 ®

02

Peak current (pA)

FUVIVWN¥UANBBRATE S components (4).
ZEMRENE,
1) T.Matsunaga, et al.: Anal.Chem., 61, 2471 (1988)

2) D.H.Simmonds, et &l.: Cerial.Cheom., 49, 317 (1872)
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Bactericidal Effect of lon-Exchange Membrane Electrodialysis System on Yeast Cells
OMakoto KOGURE, Toshio SATO, Yasushi KANZAKI, and Tatsuo TANAKA (Showa College of Pharmaceutical Sciences)

1LEE . KORER, EHZHVA{LEHREE T /2 mv8i8
L 2PBEHNRBEENERE R o TS, Lo L., REKDERRE 4k
IRBEDEOER L L EDRENREUFMBREN, L VRO LK
HEMVPRDOON TV D, RAGMERL ) KRB 2 LCHASATVS
1 Y ZRBBREIEMEXICAL, KFOME X ERFMTRRES LI L
HTEHIEXHELTEL, S0, BBELAVCEREE &XER
REDEBREY SOICFHFMIRFT LAOTHRET %,

2.ER: ARy MLV BEEKENS L (BEZEMO0.28 cm?,
fbizd cm?) LAEI1ICRT 6 B0RBLAA, B A Y ZHBEEDO.01
mol/dm’ NaCIKBHE TORABHREE L HE Lo TORKR, B4V
RBEOBRFEFNEEI20.88 mA/em?, B4 4 ¥ ZHH0.58 mA/em?* T
Hol, TLEHEEETRT4cm’e L, BREEYRBNCELTER
EME L NEL, BREOPHZHZET AT LICE NVBA 4+ VY RBEFETH
KB E NECKERA A Y (BFEC) OEHLE 5,2 KD, Bift
FECHLTTOy FLTH2 KR L, BRERFEOC. 88 mA/cm? &
DRKEVL1I3 mA/m’ 2 RICRYIC 9, LHE L. BREFMEELL
TCREATCASBEARELI LD Y S,
BEOBRFEERIREZ ], BHZ2. BEZ,L225F0%EBLA
WV, EEOREE LTEMTF (k) HoxlLItremy (BE) \ &L
IAVAMV (BE) *XEIREBELA. #F0OREZCHENEKE 2
&9 \CEEf} (Saccharomyces cerevisiae IFO 0229) % % % 40.01
mol/dm® NaCUKBEH 8 cm’ ¥ BEE L7z, FTERMEBRAEN B 2o 17
%, ZOEREYRML. pHYXRET AL L b II—Pr BYUBOAF L~
TV—EREL, FRICHT ZMBEKRESHMBREDEY b - TR
DFEBELHEE L7,

2F08 ARG L2 BRAFNKEOFME

3.ERRUER . H10®BEOCTEMZE (BEEHK om®) CBE
MEWH X AN, 0.25,0.88,1.75,5.25,8.75 mA/m*DERBEET2 04
MBREN LR, BRERULTLIIUYDERRTH Y IZLALER
HHRIBOON LD o/, LA LBEBEIMECANLZHEOLBEZM
DA 4 VY EREECBERRBICE V¥ L. BROBREHRLET S
KABLYMULGIERI T EIBRBEN, —HBA + Y RBREE ISR
BMRRAE L2270
$RS5ZE0BBHEEAY. BREREED 6 5O BHERES. 25 mA/cm?
TREERL T 2o -8R, BERRE M AEZ M0 B (<& (k@ L.
BEALHPERIC 2 ARBIC 22 EKRIBBATERE - BEHAY
PHBRENIHEBELRENROHD Z L2tbh o,

102 T
® .
o F 00 g
{ 6"
J g 104 F' 9
E[D:] CL M|Dt =
4 .l I 108 F O 1o .
0 , o
m " 104 1w0? 102
i (Ncmz)

K : Cation-exchange membrane
A : Anion-exchange membrane

Fig.1  The experimental cell for measuring
limiting current density on a anion-exchange
membrane under natural convection

Fig.2 Curent density vs. current efficiency
of CHplots

(RFRIK-T) OFE B, #HEE BHEHE, Bk B

Estimation of Electrochemical Disinfection Using Fluorescence Dye

S.Nakasono, N.Nakamura, K.Sode, T.Matsunaga (Tokyo Univ. of Agric. & Tech.)

1.8 HWELR., HRLEEL0 BEERE(*MALERE
EERNBEICODWTIHRE LT E X,
- BECL>TRHEAPREAFMLTE RN, ChitRBE
REPS50FAROEPWELCIN-FBRICHEMA L2220 lE
BHok, FHATHR., BEXKEACEII2BALENRRLHE
BFMI A2 L EEME LT, BN AAEAMELAVWVEEXRT
KHEETIEHLEREBEZRAAPABICLIDHIE T 1=,
2.7 ERICIE., BHTHMBVibrio alginolyticus ATCC
17749 AWz, BBE LB KTIS KR LR, BERE %
AHLUEEKEFERLE, BXARE, 4 ,6-7" 73V )-2-72204
VP -W(DAPI) R UF7°UE° Y 94 439 4 (PR A WE, BB, &)
APRFT RN BEMA. XEEHRE. BRACENEBERTEAE
WETHToke EERTEVATIT LN UE TH S N =558 £ DAPI
(10ug/ml)d Wik PI(100ug/ml)THE LI, DAPIR A Wi
BA L ex=355rm, PI2 AW/ A Aex=555nnT HMAN I %
U, EERR, J10-FEE KU PI-DAPIRE % F v - ¥ %
SHMBEBIBIC L DM L=, 7. BPGEBE % 107 cells/mlod
HEAKBC 2.BMBLEATCRGA 2R -HB. BREEK
BT 1.0V vs. SCE OB AAML., T CRBUMNMBEMNO R
22BEEDIAPIRUPITHE LEFNAAHREBRTI L T
ERXELBVWTRBAUENE R EEFMEL -,

KR OSTHEHULERGD HAXAABNERIUXERD
F2fTok, PI2AAWLBA, £RAKBELAVREGEAT

BREDHBKXKERDARD 2 M, SKATHIF b (2.7% Bmin)

oup

3
”
=

7

c

IhETRIAFERRE I,

THREIAWEERAEIHEREMNHNA L=, 7=, HAHEAKE
BRCIVFEHEAKOBFWHAXERLE, COZ L &b, PI%
AWS L THRBEKRDOHBNTEDI LMNDM 7=, DAPIX2 A
WEBE, HAHMBBERCINEHAIREG L H WEH K
mUE, 5K, PILDAPITHRICRABT 2L EBMARE VWY
&k, REARBAVWHXEE R LUGBEN M TR 2D EHAEX %
RODohdzZeddbhok, 2ZT. BRLELERNKCEELE-E
Ky ERIC PI-DAPIME TN TEZI MR LE, BRIALER
BB (1.0 V vs.SCE,30min)ic B 25 B XX, 10=-% & PI-DAP
IREAETIEE R Lz, PI-DAPIRIC I D BALZENHEE O
BROFMEM TEZII L Mbhorz, 5. BRILENESR
FRMEBRECBWTHMLEZ. BUBM2nin TRPITHREX
NO2BURBLAYROWR Do ENBHROBRBLEC T
BMMmUZ, PI-DAPI#¥ KINBALE¥NBREL*+BEET TR
BICFMHTED LMNbhoz, K., PI-DAPIE WKL 2%HE
DHMNEOFMEITo . TRDE. SVATIFT bV . {EE M.
REERBEESFON B I THEBo BB 2 EL e B
NlE& RUNA CEBEATIRABCERE L -EE:
AWTEROHF 2T o2, TOHER. HHRBEOEBME LR
DPEEIBRBAETBRASA EEAKICBWTO BPI-DAPIM &1
- EDEROBMBBMBN K LE, MEDZ L5, PI-
DAPIM I L D2 EFOHFIZ. MIBO BBEENKED LI-BE
KW I LNTEZZNbhok, T2bb. BRIALEN
BERPHRMORBRELLHEE2EE LTWELEX 503,
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Sterilization of Bacteria by Photo Excited Semiconductor Powder Using Optic Fiber

S.Nakasono, M.Okochi, H.Wake', N.Nakamura, K.Sode, T.Matsunaga (Tokyo Univ. of Agric. & Tech., Pentel Co., Ltd.!)

1. WELRIIAET. XBELE FWERKEF ORI
W2 BLEREDOBRENTRTHIILERLTERY,

EAHRTIR. KI7AN-TARE2BBLBEFANI»ONENLZERAE
A5 LZBEBRNELT. IV -Z2AVWEREDOBEBICRIE
THAEBHEMN, XABFRTIBAUAMRHNFORBEOBEIIONVWT
BREL 2.

2.H% HEWE L LTTiMHFEAWE, ZHhE0.18-YY
BRI 250ug/mleRBEHICEHBL. I-MV-7"ICLO R
Bl BEHELABCIOIBNFENSKEE, LY RRBRER
ERLTHAWRE, BB LT, Escherichia coli (LE392)%
Awhk, Ih%, LBEMAEBAWI2EM. 37T°CTRE>ERL -
BOBOCEBELE, 54, BWE LR 0.IM-YVER R i 8 (pHT.0)
T3@EER L. AVIMA-9- A FHVWEEREAXHABLE, COH
BB A TIOBEMICEML2.0x10° cells/mlD X B K %
WLk, CORBKInEZVIIIKBBEICANBBEBER 21T 1=,
HBEE LT, BABRUTFRNABEI9T00I-{F & D 30005t/ v507° %
AWk, SO 706, XIzANV - D IIIERBE AN DTiI0:
WEFICHEBH Lz, XBEIAEIMANV-OXKEEXBILT
Flhegrh, BERER. 1-#BBECINBRACENRBLE
HBTOERBOLIMOROBEBHROEHRL L 2,

3R 7. HROBA2 D TiKRFEREWT, BEEM
ICOWT B U, TiO K FXP-25,F281(H A7Iny hat). K
A-15(#9v T %), H ¥ Ultra fine particle(HHXBE)IKD>WT
BE L=, XA 4.4x10° uE/sec/m, TiOREE2.5ug/nlTH

¥ 2B MEE L= B, P-25 RAWEREA, 43N0 BEMNHK
BXhBEDENBROE D, UTOERICKRIODTIO0
BEFERAWE, X, BECLELRARE2RD 220, XHA
ErRER(GERE/2EB)OMEBEIC>WTRE L 2, Til #
B3.0ug/ml. XESH 2B MBE TR, 3.8x10° 4 E/sec/n* AT O
KRB BWTBREDERRE AR oM, ThUEDORRA
BT, RABEOMMI L2 > TREHREENEMUL TV
7. 4.4x10* uE/sec/m® Tk 43%. 6.0x10% uE/sec/m® KB W
TIRIYDEEERE2RLE, EITURDERRE. 6.0x10% £ E/
sec/mUEDHBBETIT-> 2, K. BEACBIT2HAEDTI0L
BEE2RDD DI, BrDTiBRECBIAIREXRDOE{I
SWTHRE LR, 100%ug/mIULoRBECBWTREDOHEML
I EEMNMMUL, lug/nl FEORETROIBVWRENR
¥R L%k, LML, CAMLBE MBS 2 REOEME &
CFEEEMNBR 2 IICEHD L. 250 u g/mlTIONDFEEE WL R - =,
Chik, TiOREMNEMTZILERKOXBBUENBL TS
HDrEILRD, 6. BECRET RS SEHMORECS
WTHRE Uk, XEBEG.0x104 uE/sec/n®, TiO2i@E2.5u1¢/ml
TR, FEREHFEMoOZBL LML, 2HMBCREER
99%Ic R o, MEDKR LD, Xi7dNV - 2AVWEREDO

BHEOBBEMEREREE.0x104 u E/sec/n?, TiOBE2.5u8/
nl, XRHEKMH 2KBETHH.
TEDILNBHLMIRS .
1)T.Matsunaga, et al. FEMS Microbiol.Lett. 29:211(1985)
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ODOR DISCRIMINATION AND TRANSDUCTION MECHANISMS IN OLFACTION
Makoto Kashiwayanagi and Kenzo Kurihara (Hokkaido univ.)

MELRR, ZHEZHRO =TI YPHEHBHBICRMD L, B3
TEHEHNDEALT VWS, BMESLEXRL LD -—BoYHE
EROVAKRKBOOERERKEOYMER, RKARACHELET 3 b D,
AL aRIN AL b 2T BERB LIV RAE
5, ¥, TORIERBRIBTRLEL, 220K B TR,
UEREET S bMAT 5, BREBOBHEE >0 TE,
FEOBBUMACAIBMAEVWSATVWE LI WS T
MW CTO&Si, BHEBR, TOoHHBYHROE KRS, #
Ba, ss5c@milEoEEELS, ALt ¥ v vy — i3
Wi IkRBLEYT, oL ENOLEL Yy —LhRTHIR
BN MEREREL T 3,

Wi, WEE WM, ARG MEHES» SR
SnTVwa, MBELBRPEASARLIELTED, £0 5
OBUCHFETIZEY A PT=FAYEEZIELTL 3,
REY A PCRBFELAE=FAYWEORBIVU =1 DHED
HHR RERTBIGEScERENZ, =41 %x2
BT LwRETE, BHRENoBEIREBA LTS
LESMVBETL F20BIEABLTVWE, =+ 1 HH
BEEWRCBRET 2 &, RBEMSVIZR B HE (BDER)
CELT 5. COBULREARBMETE S, Boams@o
B, BHEICS v o v 2RESE, PRI =4
1R EEET 3, FREXTHR. WEREAVAER ]
HEOEFLVERBVWARBRER» S, ERU=F 1 YE%
DRLTRINTIBRMEER T 3, ¥ TR, =418
DBIAGE~OLBBE (REEBUORARE) o
TERYT %,

1. =4 4 O3 #E

REZ T, BHBHEBCREE=A /1 YHEEHRN KL
TE525 77 HHENMLT=FADHABITDLDHAT VWS &4
PRFEEBESVAHERBEBS LS TE R, L L
5. sy ALFENBRFEEAAVATR TR HOZEH
g v BERDONDE L DREDEAHMBEI ATV
Vo EE, BEFI¥MNAFEEAVT. =41 0BEFs
YR HERBLIRAIBRENATVEN, COFETESN
Ly v AN, KB AMBEEHEET I, &5
BBULEAZSNER TP EIPRIBERTIBRMBICE > T
A AR
—~7%. VR BEARE S v ABMS. B =4
1THHEICHBR GRS VWVRETNE LA IRETCIEE T
o Efe. AT VOKRMIIZ, WA EHEUL =448
MEFT S HLTWVWE, COIINKERER, =4 1YHEOD
ZERNCHEROAZTE S v BLUAOEZLMS L T W
ZEEHETRY 2, ER. S/ O0OREFCBBETO -

Th By vt IvERMNT 32 &, EHBHEY VE v B
LT 2B BBRNICHKST 3, 7. 7 A D=47
1Bk TEROAHH I KECKEFEL, BRECTHEA
BHshEH IV EERLR EBE-FIPHEIHECR
Sl s BETHREBEIBEVWEECRTOMIERF
LKETT 2, AlAd, BREZTARZFETR, £ 0D-&
EL-HRBA TR VA 40 CTRBEINES LD B3, ML
toHERR., = A4 0BHNCRBENLRZE v/ HD
itk adhTtwvwszoTcrkAT, BEESUZEROH
REXOHR S 2 WRFERBEORB VWK RKE(HMELTY
52 LE2R®T B
2. A AMBHOBIANEE ~OLHBRHE

EE, B -AAYHEBBAEOTI 2V-1y)7-t" (cAMPE
BREBER) 2EHAT I LB HEEN, BBECANPIR &
DK F + VAN BEET B IENRVWE SN o BLER
ZERBUORER, = A1 YWHEHRLI DML & cAMPH R
BMEOBAA Y F v+ Y2 NVERDT., COF + X VERA
A VB BEBRBT B LR L THBBHAEASEILST S &
CEBLEOBMBELCRBIASNEI LI LN, L LA
o, UTRRATEREREE IR, CoORTRHUETE
TOUERBERBEECHESATL 5,

tRORODELIICBMBEOR A & v BAUEI LT 5
EREIDVZEEBUBREST IR S>E,. BHEOA KD A
A v BREZEALSEI LZIFTEBULEILLT IR T TH 3,
L Luaks, # A0BBIEER, o> HECED
CEBEZIR VW LEDLS, BAERCEY 2 LM EA
DEMABRERBULORECEES T 2RI W,

— R REEER, BOUOPELCLTRENEE. HELkT 3
(EIG) HHZR 20 RABAOANPE71¥21)7ic &k b AT
Mt EREELBETLH., BREOAPHEARLLTEHEE
LTLW2RbDPDDODSTRIEEVIBEL T 5, o &I NE
BETT, =4 14YWHEHEE5XTb. cANPOIMiIc & b =44
BESELTVWIoRSE, BERRBELZ VWA, K&(
BLTH5RTTH 3,
BRIV T, KERL=AABRENRAEENL e N5
Be S AAGEORBICIR. ANPEN ST VERNGEET
5 & ERMET B,

TNTR, cAMPEA LA HBLOLECEKELRIVES
FBUORABBE L TR O TARMENEL Sh 3T
EH I Mo — MBI, BBURBBENOA £ v OB &R
MR OFABBULP SR INW TV, ZELEBORAAES
TS EI R IDETSAEEIZR SN B, C
OREBLTR, SBFORNBETS 5,

I3

L LABS, A8z VD
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Effect of Electrolyte on Carbon Negative Electrode for Rechargeable Lithium Battery
H. Okuno, Y. Makagawa, H. Koshina, A Morita, A Ohta (Technology l.aboratory, Matsushita Battery Ind. Co . Ltd )

1. B8
UFHLZRBEDEBE L TREMMNEESN, EOHER
BENBALCBEILGOLNTNS, RARHET. REHOR
WILDEEWCEY, UFILDKRHRETHREICRINDHD
CEERELIN, ERTREBELLTRNWIAEOU F
YLADREHBETTHAEICEZIXECOVWTHET S,

2. £B
REBOREMBELTAYVA-RryT 4 0E - X MCMB)
ERN, EERUFILNELEBLOBRELNDLRD I VE
IV EERL. TREEHERT Ui, BEREDARKICILIPF
6 EINIDBETE IV, BBRTIFLYA-RR- b (EC)
L\ TOELYA-RR-p (PC) ZR-ZX([CL, ERRRUE
NICFrSERTTISY (THF) . UX rFvTd v (DME)
CUTFNA-KRR- (DEC ) ZEBEULLRERNE LIS

3. RERUESR

Fig. 1ICPCR-XDERBER\BE, Fig 2(CECR-X
DERBBEERVIBEDARBENZERT .
PCR—-ZDERBETIINE ERELELDDREDLINCHET
53500, F0MIEIVWTNOERBETEY, ABEESREAEE
BEOSBIIERINICEEADND, — A, ECR-XDE
BTROThbIOHEBHENEONT., DI LMD, ECE 0
ERBEOIBRENE TEINENHDI I &M B,

Fig. 3ICPCLECOEERBERNBEDENRALEER
HEROATEEROREESRICNT A LREDBFRERT,
ECIRIEBHDOPCOSIREMS| T IHEMNSH S H PC/EC EIE

Yoltags/¥

Voltage/V

1G02

AL, %120,

SLITOLERICHEETHB DM,

a
N 3
pC N\ PCHTHF PO
.\“. E
‘-. -
i %R ]
| ~
+ 0.200
H a
l «
o
200 300 ° S—
Capacity/nAh/g o
. ; 0.100 L
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The State of Doped Lithium in Carbon Electrode of Lithium Ion Secondary Batteries
OK. Tanaka, M. Ata, H. Imoto®, M. Nagamine®* (Sony Corp. Research Center,Battery Gp. *, Sony Energytec Inc.**)
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Electrochemical characteristics of graphite anode for lithium secondary batterics

M.Fujinoto, K.Ueno, T.Nohma, M. Takahashi, K.Nishio, T.Saito, Sanyo Electric Co., Ltd.
Functional Matcrials Rescarch Center
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Modification of Graphite for Lithium ion batteries.
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Characterization of Carbon Black Anodes for Lithium Secondary Batteries.

Toshiharu Uvai, Masumi Furusho, Katsuhito Takei®, and Toru Iwahori®(Tokai Carbon Co.,Ltd. ,*Central Reserch Institute of Electric Power Industry)
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Chemical Diffusion Coefficient of Lithium in Pitch-based Carbon Fiber
Y.Morikawa, H. Ikuta, T. Uchida, M. Wakihara (Tokyo Institute of Tecnology)
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Negative Electrode of Rechargeable Lithium Cells by Pulsed Current
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Lithium deposition and dissolution prosesses in organic electrolyte solutions
(Hitachi Res. Lab., Hitachi, Ltd.) OH. Honbo, K. Nishimura, M. Mizumoto, T. Horiba
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Electrode Characteristics of AB2 Type Laves Phase Hydrogen Storage Alloys

Y.Tsuji, Y.Yamamura, H.Seri, T.Iwaki (Matsushita Electric Industrial Co.,Ltd.), S.Kaida (Matsushita Technoresearch Inc.)
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Electrode properties of rare-earth-based multi-component alloys

(Osaka Inst.Tech.)A.Uchiyama, M.Azuma (Gov. Ind.Res. Inst.Osaka)T.Sakai, H.Miyamura, N.Kuriyama, I.Uehara, N.Saito
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Electrochemical Hydrogen Insertion to Pottassium Molybdenum Bronze
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The Corrosion Behaviour of Al in Molten Na for Na-S Battery
Di ZHANG, Eiichi NOMURA and Yuji MATSUMARU (Central Laboratory, Yuasa Battery Co.,Ltd.)
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Fig.1 SEM photographs of the surface of (a) 99.999%Al, (b)99.8%, (¢)99.5%,
(d) Al-12%Si alloy immersed in molten Na at 500°C for 100h.
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Design of Elecirocatalysts and Electrode Structures for High Performance Fuel Cells
Masahiro ¥atanabe (Faculty of Engineering, Yamanashi University)
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Properties of CaMnOs;-s-based oxides as the electrode materials in alkaline solutions
Takao ESAKA, Hideyuki MORIMOTO and Masahiro KAMATA (Faculty of Engineering, Tottori Univ.)
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Study of Ammonia Poisoning Using a PAFC Single Cell with Multi-Reference Electrodes.
K.Shimazu,J.Fukuda (Hokkaido E.P.Co),K.Mitsuda,T.Murahashi,H.Miyoshi,M.Youichi (Mitsubishi E.Co.)
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Metaphosphoric Acid Based Proton Conductors for Solid Electrolyte Fuel Cells

Y. Yoshii, Y. Ogawa and T. Kenjo,
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Table 1 AC and DC Conductivity of Various Alkali Salts

Electrolyte | Temp. Conductivity (S/cm)
BEGREERE T R ) AC (lkfiz) | DC at 10mA/em’
Ly FOBEHR 272D Li,SO, 500 5.14x107™ 4.33x10™
EEZOGNB, COLINE o i
Li,CO, 500 8.87x10™
SAFEHT o b ERYA 600 8.29x107? 331x107°
Vy be&iZbli>TAL— Liypo, 600 19210
iR 7o b8BT Na,CO, 600 | 3.03x10 221x10°
EaESBONIZELELS NaPO, 400 1.72x107* 1.40x10™
nioT, LERFBER Temperature (°C)
Si0,, B,0;, MoO,7 &%4E 350 250 : 150
ERELTMATT / — FElD -2 ——
RERE 9 & Loz
ERVy POREHETILT i
B LKL, £C & N
TNH,PO, S ER X 7 Y =3 HPO/CaP, 0,24
VEAEERIL. ROBEKE ° o
wEREL:, $R2ERLIL 2
A, BEEELCENE, 2 - .
200-400°COBKER i
TEANLEERERDTD S
b RBHEBEREREIES
N3AMRED S EERL T ]
T3, S a— 75 PR
Xi#h1) Solid State Ionics 1000/T (K™

Fig.1 Temperature dependence of conductivity

46, 121'125(1991)~ of HPO, solid electrolyte
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Performance of Phosphoric Acid Fuel Cell in Low Temperature Range (1)
T. Matsubayashi, A. Hanada, 0. Tajima, M. Tsutsumi, K. Kitaoka, F. Takesue, T. Itoh (Sanyo Electric Co., Ltd.)

L: & L»ic

BESHTR, V)V vBEERHBHRZEZAVAE -9 7LBHEO
KAMERIET > TV 5,

ABRB, BREEHO) vBERHBHEFEAT I LI L
., ERXRDIICHETHEHT I bDIc~, BBHiticd ¢,
REVWLEB TH 5,

ABRCBVWTRBEHBHBOREREECIT V. EHEL
TR, ABEFEZERBLABECRBICL3RBZT>TW 3%,
FE»SORHTR, AEVY. £ AKIBHicRR&h Y v
BMoOGEBREGRE L.,
EC.T, RERKO Y YEOGBREMET/NSCLT, BBt ¢
EOEWMEXEKL2E LT 2 - REFEORNZIT DT
HET 3,

2. £R

REZESKRE:ARXOEHRER180cn2, 30 L X 5 » 72T,
FEPORBRBLAROKSORIRUVCBHEBER -BEHHK 2.
ERAB-BEENII-JELTREL 72

AEHFREBR (BETERIV) . REEIHE - BEF &L b —F
& Lilts
3. HRRUZEER

H1cZB0ZER - ERFARINTHB LB GO, RER

DY YEPDOKSRXERT. K20l Bith 8.
BRERUY VEAERELRE R T,
R1&ih, MPRREZEIFOKS BB cBRRENACHS

Yy v

BEFMCBEREEEZRIT I EICK B,

B, WISEKEBBIDKIBREEIPREHThRL D, K
IDBEDLORIBE[AT~DKNHHEENKOEREE £ LE
DEEHTVWE, COB, R2iRT LI, VY VyBREIZRD
homMicklLaseedbic, VvBERE{LRBRUHOGKRD
LITMETRKER > o
REZEZEROMBRUBESON 1 J1ZLEELABA 0RRBI
&dh, REROY) YEROGRENLBRIES KR - BEIC £ 0§
HAETHB I ENEM &L 1
ChoDERID, EH - RECEBLTRIEMNBHEOZZAR
BRUAREHTEAVCHET AL CLED, UV YBOMBRE -
GEREAER/IDRBICINA, BitoFda - EHMzssc@mLs
B3I ENTAETH S EHNERS L,

1o 154
100
= £ w90 d ./.~,\ e, | %
. 2 w — i
- 7 80 gean !
\ c - |
) 70 1) Y RSRTICR 1.2
% g E 60 :
N
2 =
§ = 50 oEwAR 10X bl
wik | | - 10 oxax ua |
1 KRR - IR wAEx 130mA/cm2
1 1 30

1.0
10 12 14 16 0 2 L6 8 10 12 14 16

W
B2 RERORWEHIERUY R - BETL

0 2 4 6 8
B

B1 ARNOY RPOKIT

mlin min

— 137 —



1G23

REEBEXET COHOBRER (F01)

BEEK L) %% A=, W5 K FRER, MeET. KB
High Temperature Corrosion of Fe with Molten Carbonate(1)
B. Kim, S. Abe, H. Yoshitake, N. Kamiya and K. Ota (Yokohama National University)
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Stack Performance of Internal Manifold MCFC

T.0kada, T.Nishimura, M.Miyazaki, and M.Mukai (Mitsubishi Electric Corporation)
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A Feature on Hot Coal Gas Clean Up Technology for Molten Carbonate Fuel Cell
T. Terashi , N.Horiuchi (MCFC Research Association)
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Evaluation of Anti-creep Ni-Al Anodes for Molten Carbonate Fuel Cells.
-Development of Molten Carbonate Fuel Cells (29)-

H.Okada, S.lIwase, M.Takeuchi and S.Nishimura (Hitachi Res. Lab.,Hitachi,Ltd)
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Evaluation of pressurized cell performance by three electrode method -Development of Molten Carbonate Fuel Cells (30)-
Shigenori Mitsushima, Masato Takeuchi, Shigeoki Nishimura (Hitachi Research Laboratory, Hitachi Ltd.)
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Table 1 Steam partial pressure in the anode gas.
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N N it
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Fig.1 Relationship between the reaction resistance and 1/T.
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High temperature corrosion of separator materials for MCFC (4).
OM.Yanagida, Y.Miyazaki, S.Tanase, K.Tanimoto, T.Kojima, N.Ohtori, T.Kodama
(Government Industrial Research Institute, Osaka)
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Characteristics of LiChFans:1S0s and it's Eletrochemical Properties

F.Kita and A.Kawakami (Hitachi Maxell Ltd.)
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Electrochemical property of electrolyte / cathode interface fabricated by CVD-EVD methode

H. Sasaki, S. Otoshi, M. Suzuki, A. Kajimura, N. Sugiura, M. Ippommatsu (Fundamental Research Laboratories, Osaka Gas Co., Ltd.)
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Development of

Self—Supporting Air

Electrode of SOFC

S.0toshi, H.Sasaki, M.Suzuki, A.Kajimura and M.Ippommatsu (Fundamental Resarch Labs., Osaka Gas Co.,Ltd.)
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Fabrication of Lanthanum Chromite Films by Laser Ablation
A Kajimura, H.Sasaki, S.Otoshi, M.Suzuki, C.Kurusu, N.Sugiura, M.Ippommatsu, T Kawai', S.Kawai{Osaka Gas Co.Ltd, Osaka Univ’)
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Chemical and mechanical stability of materials at the contact interface of SOFC.
T.Horita, N.Sakai, T.Kawada, H.Yokokawa, M.Dokiya (National Chemical Laboratory for Industry)
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Conductivity and Strength Behaviour of Alumina—ZirconiaComposit.:es
C.S. Montross, B.A. van Hassel, T. Kawada, H. Yokokawa, M. Dokiya
NATIONAL CHEMICAL LABORATORY FOR INDUSTRY

Yttria stabilized zirconia(8 mole%)composites were fabricated by
tape casting with either alumina powder or alumina whiskers and
pressureless sintered. Sintering behaviour, ionic conductivity,
and mechanical strength were analyzed. For all compositions
analyzed, increasing alumina content reduced the sintered
density. For whisker reinforced zirconia, the rigid whiskers
prevented densification along their axis. The sintered density
for the 20 volume?¥ whisker zirconia composite reached only 64%
of theoretical density. The ionic conductivity was measured by
the complex impedence method over the temperature range of 500°
to 1000°C and the activation energy for conduction calculated.
The effect of tape casting direction and whisker orientation on
conductivity was investigated. No discernable effect was noted
for either powder or whisker composites. The ionic conductivity
of the alumina powder zirconia composites decreased with
increasing alumina content as expected by the rule of mixtures.
The ionic conductivity of the whisker =zirconia composites
decreased more than expected due to the extra porosity. The
activation energy for ionic conduction was found to be unaffected
by volume fraction of powdered alumina. For whisker reinforced
zirconia, the activation energy significantly increased for the
20 volume?¥ whisker composite. This increase is postulated to be
due to the high porosity. The strength of the whisker zirconia
composites was also found to be affected by the porosity.

BHEF, BHBA, IIHEL, BIEE, tBEEZ  (LEEWPIFER)
Chemical Stability of Doped Lanthanum Chromites Under the Oxygen Potential Gradient.
N. Sakai, T. Horita, T. Kawada, H. Yokokawa and M. Dokiya (National Chemical Laboratory for Industry)
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Fig. 2-2
Figures: SEM images of the fuel side of La,. +Sro.Cr0s (Fig. 1)
and Lao. ¢Sro. 2Cro. 4Co0.:0s (Fig. 2-1, 2-2)
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Microstructure and Polarization Property of YSZ Added Cathode for SOFC
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S. Takeuchi (Kansai Electric Power Co.)
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Performance and microstructure of SOFC electrodes during 1000 hours

T.Fukui,Y.Yamamoto, K. Okumura, S. Hanyu (JFCC)
M.Hattori(Chubu Electric Power Co.),S.Takeuchi(Kansai Electric Power Co.)
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Function of Oxide Component to Anodic Reaction of SOFC
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