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723 (9), 1297 (1976) -900 2.026 0.057 30.2
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Table 1 Comparison of the photosystem I activity of the Phytolacca
americana photosystem I particles and spinach Class II chloroplasts
used, the initial rate of hydrogen evolution and hours of function-
ing of the photoelectrochemical cell.

Initial rate hour of
Photosystem I o & ot
nc onin,
* Chloroplasts activity ° yoregen W g
evolution
(pmol/mg chl/hr) (ymol/mg chl/hr) (hr)
Spinach Class II
chloroplasts 280 0.32 10
Spinach Class II
chloroplasts + DCMU L 9.3 50
Phytolacca americana
1290 2.31 170

photosystem I particles

1) T.Iida, H.Shiozawa, H.Kobayashi, T.Mitamura, Agric. Biol. Chem., 46, 275 (1982).
2) K.Suzuki, Photosynthetic Organelles, Special Issue of Plant and Cell Physiol. 415 (1977).
3) P.V.Sane, D.G.Goodchild, R.B.Park, Biochim. Biophys. Acta, 216, 162 (1970).

—142—




C215

4324 ¥ B 27 K-XABRRE 0 BARSK B9 2007

ABERE - HKAHIBN - Whiaxy. 28K3 oY EEE)

Bty (48K a8 F 45, Mm% 3. RABWF - oM oY ny ., 4%
BBonus 7. Ry 70 BRvmsnzvmv. s nalE A2 % o b ¥ Rao
Lermanzvnwmnwsrizia, AaAz3473 91 FBREoK-XA4Mato B ERE,
BLy X1 0B v, KABMRoBR My 7 Mol Est20B8x L 1c.

TA OB WMY FErt- 2 F oy Lo 2 FEKF e EY L. 0oy Ay
Fhg BT Kl A dcd ) RAMREE F L < AW (UP-10) ¥ R v A
Lrice @UP-10 a THILe T 2107 o #KR UP-10% SomMo - nBhied v, ke
Kot HeMEes AW, 20 bh e Sephadz 62675 4122 93 - M BEk
1 1R, DEAE'.Seplualv FAh1248Y. Na.df)'/t’é’ib‘F (0n0.4M) 2/ v, I EER

@Wo kKB 20mM T - 0 BERS ABK L. > bF. DEAE-Sephaal 7 5 4 o F
Adxnxr. 3ok 7)€y > (K&25N)
w1 Wkt KT LR Sephadix 0sf P "
G-20234a1r¢y3-nBrBEL I,
ﬂlin!"\"- Frovzht v b 4
nBREK UP-10 (RUP-/0) v LT @

PSIn X8B3 BPM 3 x LEKER» )
R PSLoXMmBics oU3BW i3 630am
RBHT . diphenglearvagede (DPC) 1z 2 5 g
dichlonsphenalindophensl (DCIP) n 7 B 0 ; : Talg

403

0.2r

Abs. at 280nm

B
U
w
NaCl Concn.,, M

0.1r [ P-6
< 401

HoMZoos B8y r:. 0F4ER i DCIP 2 20 40 60 80

Tube Number

BaETz. s2omb B3 5685k

Eoviil ks g@F&Bx A v, Wi(x)
totBibo s ¥nr. 6o@AR Ly g 2z (&)
20.0 * 0.08CTTlro12,

GE AR M1 w bomM - n@ER T E
W19 > 7 o DEAE - Sephaad 2 5 » % Ewiks &
LIE), B2 ekt - 74800 SPSEA ke - 3
Sebd. P-1 @AY E 1700009 w7 o A¥4 2
KA G RIEBE b . 11:P-1 395 a0l
WA %8 v . DEAE- Sephacl 1= 6 AK = pis w (
PH I 8o MUL:0M ). ot - 758 3. 28
Bikko 9> 17083 NI wTe Lo 63 UP-10 L-> 1 2 3 4« & 6

5 08M b XATE iz 20 BHE Y 17 L7 2 R P-1 P2 P-3 P-4 P-§5 MiwE

E. Fukutaka, A. Imaoka, and Y. Toyoshima

—143—



4 Rl 2 UP-100d 0 RUP-10 o LB F B2 s v 0. KT 0 8o 1HIET L 750 P
3@PEt . RUP-/0 7 UP-/0 1z tn RV 37 2 s FAa T HY, to AXE
3, B o - wBuA = g T Fib sy s 7B a0 LF v 12 134k
f} LFv,. -3, 0, %% Iﬁﬁliiﬁﬁ:ﬁl: P-17 128 302 17000 dallonnor 7 > 7 sk
i3¥izonllBsn. o 1R iB i, 3o R BBy w2 7. 31t
ﬁﬁﬁ’(ﬁr—%md T mx g 1Az, P-1AED BV FEE LR . AR
smxcy A Y Ro AR A Rp oo e, B3 3 0.8t o 17000 7 >1°7
EnETkBH T . 0 s mg protein /n; cwm,l,[[k/iz —Fii &g, Rz~
"y < P4'9\i1¥1¢z*|1 LK B AR aw 5 0isvoc, 170007 5 XIBETZ.
P+9@%§W34z.ﬂﬁ?uﬁﬂﬁb.\nﬂﬁ%ﬂﬁﬂwP4ﬁulmvn no
ABzraRpsnise . P-24A0 2 &Fw U
ribA s, xir/mo B ATERY 2
Mifsciplls 1=, by XRF:0LEE 2

wor-10 prepared [with the purifed p
without glycerol|protein

ﬁ!w.uzaa REAREY. S e =
V. 43 34 bﬂfnﬂ’ﬁd‘v}lﬁ Thaon

3., 38 3400083 & 230000 5 > N7
(B2 v-:>6)Thsrriler it .,.... S A R
TR, WY NI Lh. I - WL i Tt R it S g sl SRS,
#2399 EH\IL N DEAE; Sep/mal %7 s e w

PNt ’th‘t*nP—4-b‘Jvl'P-3@‘EJl=;‘$ Zi lloaoh%?;"'?b%wwb”%
B72. nro8%kz¥bviarrr. 0 BFird o v OREEBAFN - T30k

Ae W5 529 NIKAe 5. 2 -

Sample Elect:
fr

WA R s v AT N Y o B /7000

Ia‘lﬂ'ju,ann/t‘i{' ¥ o NITH % gl

T I IR R 13 TR RS IR
M,T:Eiftn)ﬂfll:fﬁﬁnz-ﬁ-&l:ﬁi‘orbk ? 6 _ ./.
o, EAeti Ao XBTribrfidy £

A e 5. 3- LU 3. )7000 g 4 /

A G 13 VEAA T BAI IS0, 3Uovo E /.

KAa— W BERBTs v frks 3 2

Wiz, PSLaoHr-x @3B0 3. o - g‘J‘

nFAL TRz 5 7 T ok M.]:wﬁr;b g 0o 02 04 06
s 7 =4 i rs < Eﬁﬁ" VAN A Protein Concentration,mg protein/mg chl

. 1700088 & 340000 Y 2 ¥] 3, 0s

At = BEFF Lz 2 KA L 13 W3 OEifewila 1700 dallen 9 2 ¥ 7
psZ o BExfo&F 05 v BE AT

KATH » e 8421,

E. Fukutaka, A. Imaoka and Y.Toyoshima

—144—




B101~B118

P ,.........‘-«...B ‘% i%..u-lu...---ué




B 101 553 AR BAS SPR I3 1R AL o RAIGEHN I
>

o)=L NI Ho-50 5D A I & I RITE

FLAfRIPT.  YA#% B — , LDE-BP, L@ 1¥A
FEIL T 231 A, LR

MaoFavivie . £ IMERERELME MBS E5E L2 D55 I REESE
Rl B/ RGBS EMIBIMT 4L, ERMHLRERA Y 2348
SHTGEYS AARTCAREHGE SESRE Lo BMELAS Sk 3) — v ien R L EE
AL, B/ BROIL &) ITIBYEL0TYERN  REREH 0 -9 o A 6
% N
@FY (fC=eeey ¥ 2) (PUPIO*AY) — LiFho i EY ul € baned plane

' ke (BPG) (REMA =0, Tewr) AR EREZDL ILEHHB L . PYP
BHEBRTREIER Lo tnMEMA0 2 ARG 0¥ A\ BE 4SBERNEE 2 11, 99
RERD2o 0Bk, Uiibh3. HDETLASBAEELRRIZP VP HEREL
ERL B EBNT I . LABATRY TR AR W3 BB ( BAAR _1PrE
EARABBIAE) , 20 BBESHL LRI BALTHWEEG L
7o WHNFLTHERTILI N KICEASES IR T L BELAR I K GBS (454
PRBEEB LEBEPBRENRHEY TRbA 3. ) KRE 024854 € S LFR
FRPYPHEFEBERERL UMEELH LS PER25°CTH o FromEanisids
#alfleI b )D LD et EHR(SS CE) EAREHRYLTRIEI Do IHERE L L
T. 0. 2MEIMM LI CFCOONa NalOg $ & 07 (CaHs)4NQD B \yS 3 5 FR
RECEMAL ELT > Y329 whAR ) —ezt =507 57 BB My S 4 s o
QR+ 1AH8 I KT 4 AEARMK O T3 RIE21E TR Electrode Film  Solution
M08 B T & A BPRERM 25 ARBRN XHO BeRe
Lo (B 1) (=23 Ffoa ARIE a #4.,
0T g REMRVB TR THI £ IR /5
ELED LK S0RRILSKEEMETIC LTM G Sk =Ly
TOIPUVPHEREI: 90T . /0 0o s A A0 BB
PUIdRRAT NBIBHE LY R RRER v Lz oV H Hee
WASRTHI c AMRTAOSKS ) ez K KA1
PO 2EON YS9 (L A2asa )b asT ' :
B30T  BIREL 0B ) B> EREELOEMA TR TR e
Y j& 5 5 e 33 ZRIS K, o CILEY |2F (L ™ Concentzation protile of redox cowple within polymer

m. a: In solution containing only supporting

electrolyte. b: In solution containing low concentrati

) =2 K -5 97541kE T i BT RI 20 o reden spucies.
N=2a0735415 BORASRIEL RS KIS LPRHESTHRER T o LEST,
CBBATH ORIBR ORIV AR OREMHE YT RTD ), BT LB 5EL
BEAOR D1 o UMY Don . BE ERRLRE FHL, HPEH<En REEHANHA
-JeX 03z FTE3,

K. SATO, S. YAMAGUCHI, H. MATSUDA, M. KANEKO, N. OYAMA

—147—



) =AW 22X I ET? A o BRRERGHS Dapp &
fnﬁﬂ@3u:nmt¢sﬁnﬁﬂ/ﬁnn@uﬁas1 e o
Dup 0l & 7L T 30 2 K RUKTRELEW 90 ) 7> ¢
ROk A, 7D) H-D g k) —AHKEVI0) 1
5oYs L PV —ATHELETFRCSC-RTIS L
LRBT N L AL Hn FLERS ) o ReL)
PP RPT PAC=1L )Y T F b EBFaoaMBhL) D E/Vvi.SCE

2 wormal pulse polarograms of Mo(QM)§™ complex incorporated

S _ in protonsted PVP film on BPG electrode. Supporting electrolyte:

HBRE Gl ) Th 1. B 313 Thop= 16X /0mdo 0 =T a1 it s 11 1 4o, 0 82
B 1o TR UL o o/ Fors 0780 1S9 T 0BG | § 7 7t T e
535 1T 0 LA VREERY L LTIR . Dap?)E I——
i3, 0z 25 EMEBAERERE YA P
B0 0T BER M—,LJVLJ?” IR IH<EY  EE N
WaFBITHHLHI<LY). I HADapn BEBAE 5,
L3YRIS Mo /P 0HISINL ol 4540 ) ‘
AE LRX €T E pop=2b xn kST RIT-FRIGLAES,
02z aEs FEREARA.) TN Ll 978 " i

S BFTOHAS 2441 > otsHE@F LR 2RT WM

v 3 L:)- 2.4 M&CN);-%&‘)%}!%%% Io & 3 s e rmeiami s o by . e coomtation of

Huansxioterst vhd. SRR ST
FeC Ch)Y 1o MR L7 28548 CRCO0NA. NaCOy . (GHGNGy & noiy. " ™ menps @ g
ki3 tB3nAroMO0TAL A3k, 2H
Lt LA R U R AR 7 T 8- R AR
3. RERHFTHD . g

R4 = 3wy DA AT 25 MERT T RE | T
bkt o toRREBL IR Lo L/ Ty nihtr

30

ogke

43 %HAET IS Bo= [ TxI0 s AMBIEEIT R LT o 0 °‘°r 020
-, BPGEMLIIFA-— 4840 BEEANELATIE M/ Tove

Pig 4. Logarithaic plot of the standard rate constant k, vs.

ER 03T T s e HE S RS L RIS T T L
A&I;ﬂ VT Re= Q Som: s7EN :7"Réﬁ"i) ')Lf)'fh % 1R EHD

nftBsELE3I LD L EA2 3. M. % fide %48 L. %
3. BA—EABME N EES It R< 40T kT3 ;;30
DT . AMRTMEL KR Y LFAOTHRALRLTHL

LR LT EREoRHEALS S NBRAR G LT -9

20

0 002 - 004
BV A< ~dni s oy 3 hoBE RS Tt
= Fig 5. Logarithmic plot of k. vs. [/Tpu,. Incorporated redox
i L rL ° species: Fe(CN)]. Supporting electrolyte: (m) 0.2

CPyCOONa (pH=1.5); (O) 0.2M NaClo, (pH=1.5); 3 0.28
(CHg) (NC10, (pHeL.5).

(1) v bR, B ¥ 9@ 2L (ud 2176 (I¥D),

(2) N. Oyama and F. C. Anson, J. Electrochem. Soc., 127 247 (1980) .

(3) N. Oyama et. al., J. Electroanal. Chem. in press (1982).

(4) H. Matsuda, Bull. Chem. Jpn., 53 3439 (1980).
=

(5) T. Saji, Y. Masuyama and S. Aoyagui, J. Electroanal. Chem., 86 219 (1978).

~ 48—




B102
BAa-ry A0 <— i B % 1 R i A

XRIRI Nl B xBE K
RIAMART K Eaitk 8% g

1. #% PIEWHEBIT. EBREDIANTISYREYHBEMENRE L (M
L, BREDIBAENRILAOE IR TA, RASLILN . GAFNHETT M) 7R
LAIBOME., EHL. AIRT O NEBE2EESKI O R, BEBER
REr~DEMEREZ LSO INE, EFERERR AT IBRBIFAK>Vv23. &
NRYYR 79OV TV ARBKISHEBR IR ERsRS N 7HY . HAK LI VA
Ry —kE) ZoMBeFms Rzv 3" kMR- MEART RS REBEFR 05278
Bt2i50 58 HHAY tHIEAT- TV RIR-tRE\ N —KAVEH EHEL
POBBE2OREOBBELRSMMEFAL PR TILER, EXU-YVYEELD
MIKRLIEIBHBEOREER I HE Lko I£. EXD- T VORRETLRAKRA
T ORWMAR AR T VOEARSKATABRASRLLK L. E+RAEY 2o
reda-7ve. ZRREAEVOPATAMIRE Y L 2BHINERLT I nb)
WSROV THB LT,
2. R B 0.17 tm® O Basol Plame Pyrolitic Grophite (BP &) 4 — K v/ BB
Wi YV (XYYREFTU-2V) (PXV)I)LRIVRFLVALKRVBE(PSS)L
DN FMEK AR . PXV-PISSENBBIFR Lo MBRIROLIR LIRT
o KYTY ) =Ll : 1RARLEEY LA, 1.2 mumtml/l PXVERY 24 m
it el AP S SBRY 3. <4 70Y) YOS EBRBREADREATRA L ZEKIYNRY
t. R B IRERE L CHAEER I FE L Eo PXTV = NofinBEEHROHFE
5.6 mg/ml Nofion BB (SAFULAWEKE SR 1T/ -1=1:11KEM) tEML.
FIBOF R eiTR>Fe Y147V 7 - KWV A PY-—BURARRV I /X M) -KR&E
ZHERR. P-RVFRER. 22 RHBAURRELT )V OLASAREGRL#DL
o ¥TNEMEARAKW. PXV-PSSEAEBZOFNQROL(0.2M) ERv . PXV
= Nofion B HA K 1FCR3COONa (0. 2M)E AV E, BR-BEWBROBMET . Y L
1£iﬂﬁ7rﬁ&u,midi&$®mim£imh?.ﬁvwﬁiﬁﬁT?ﬁavh
.RERBUAR PXV—-PSS ot rn®iamiz. —0.50v(F-kK) £ -0.90
V(%—ﬁ)(ﬁﬁhﬁﬂxwiﬁ)k59\$4 ERMP+ e=2MYT, Mv+evmf
(MY RPXVOEXO-FVRMEFT ) RHRTE W . S ?
Ay, B-BoBRERX z3BBREERBES LTV 5 :
N EF0- TV oBEiRTRRNKH I5BMEFRTIO
TipwK WS (Wm0 2ONRKRLY T 74 L ABKHT 07
BOL LB L ZE - L KRR UL o BRI ST 4 00 rpm O e e
o, ¥RBMI-0.40V (HMERATXILER) 2HY. A -
AMBERRES CRASTOWMV BRI Y7 kU, @IafL in T mommesesees

N.OYAMA, N.OHTA, Y.OHNUKI, H.MATSUDA

E(Volt vs. SSCE)

/
/
/
/
IZOpA

— 148 =



OEMRENFRBEIARMKBHT S0, £FU-F Y oBRE
B —0485V (7160 O X N BB ) ERALSH2L TG, 2
OEBRIRFEFORSOET - VUBETSNEET T WE
Meobt A LR SHILERLIV A, RRTAMSE (Jom)
cEER (W) EkBttE. PXV-PS SHETEIRIEMHEEY
Nojion REBARDHAY —H L. ER7 95 b ({gm— &> 7°I5})
SRETBLERMBEALE(B-2)2 3. BpkwmBEY L o
IRBIEBEIH2Y. BOUMTYL GYLOBFBHRARBEES nwn
FARL 2L ERL TV D, 3MOB I »5B NEME O BRT oo
= ORI 1.90%x10mi st 2 - £ o P XV~ Nofion fRE
BAE 2 SH LTy F KD R D L NE o Kniticky —Levich X4
vfﬂ)#@{‘éfﬂst?hj—’“‘/X!ﬁ%l@&lfl )itﬁéi’ubé* iy
LTI Toad 1.0x10°me mel s e o o TORBRI
(ROY AMEEE OBE (Mg, mot o) ¥ O T (ksTouw) BB T O
EAD -7V ME(Twe ) KL ZHERPDARISBES S(®-3),
PHUMTORRBINIAIPRAOETLRSKAET AL E
RULTCb e DhER U R(EDTA M A VOB TR TE. 4 7,
AR EEBZ 3 TRASIR/ S uﬁ@iﬂ Hhtblx, £EA

e U’V@ﬁ#ﬁ/ﬁ'lifqﬁﬁ‘ﬁ’ﬁ . ,erl;xv Txw 770y b HERR o : :
BRLBELvr,

BP0 THIMOEIBDRSORE S MOBBORE & s
YRIKFREOREHF VU RT-BreY. REOEY 0O s s
TR L DBEHS R bhBHib. BR- FEABROHYT Iy b3 ERMARE
BRELERTMWILXNTEDHDET NS,

(Ev)rer = Eat + (RT/nF)ln( 1+ /i) — (1)
2\?nwﬁ$¢£$%59\u—nMJMCb?&@%h URIRBUEERE Z DL
M= 0.62mF DIy T wicCl2bde EXU—HYRIT—RBERLTOBRERETERST
BEAD-FY YMEYOBRIBMEREC., (DARMKIUDWULE Y Ric¥Hm
LY EWOBETE Y. (B Em]OA 3 245 (1) R RE S TRE R by DM@
B 735H, 2OEIPXV-Nfron HETER 23 9.4x10" memel's?'2HY . ¥ S0
Sy FOEDSFONE WG Vv —HERLE, PXV —P S SWEBE @ 6.4x10°

o~

a0

(Mhxy + em seet

mg mo—Qﬂtsd ? }) R 7;_: & LXI@’E%’J’ ‘; I:_“Z' D - ).)-3:/;&& g& Levich layer(~i0p)
. N 0.1~1
r7oMEELREOBE PO - LI -40d ODRET e ©

/rhv%jv

%o

(1) (a) J.P. Collman, M. Marrocco, P. Denisevich, C. Koval and F.C. Anson., J. Electroanal.
Chem., 101. 117 (1979). (b) J. Amer. Chem. Soc., 102. 6027 (1980).

(2) J. Zagel P. Bindra and E. Yeager, J. Electrochem. Soc., 127. 1506 (1980).

() ) B49E BRILT A A AR PWE (19315 (08 BEKT) TS o
) B30 $AFiHAFHAL (19215F 108 ARRIKT) -
(c) N. Oyama, N. Oki, H. Ohno, Y. Ohnuki, H. Matsuda and E. Tsuchida, J. Phys. Chem.,
in press (1982).

(4) V.G. Levich, Physicochemical Hydrodynamics, Prentice-Hall, Englewood Cliffs, NJ, 1962.

e




.

1o L e B % T LY a8 .
— 7AW 1 8%y TREIe xR Co (03955 —

REBK 5 ) i 70v=] ST, K K @, 7.C. Anson

CH#1) ANk o QE AR GGGk 9ty v AT By A T A w0ty domaim.
K OFER AR TE , B 2B G VE N B ko n S 6 ) BoAe g a3 7o 21

2 T FR U S AMHGT A 2 B b raclprc couple o S53ABH AR~ Ko N
R x Bgntn Ty , WNGESUE 16 1 o) §hIp 16 Fdon B3 AR B e 29 45 f
XY 0 AR T~ W, 2594 B ¥E 1205 Bhdll - KPR v eckon Hepping
R k3TRBERATI B, voirn ks ARG W %0) BFE 18 Ry BB sBAL v 2t
& 2%, (B0 WATAR B B3 A AW 20 AR L < 8 205 Zmgudd, wag o
BL bR HER T D)o Ly NI U IE AR 0 JERY 7 Yooy ooy AL C K 2V
K XU R o z{%ﬁkl“ %, 7 Ao (% poly (L-Jjsin) (pLy ) - Ca(ox)i'm Ly, pLutt
HEF 22 Colo0S 0 HELETA FER A« Colon)s yARBHIS R SEk T A7 Iy <08 SO
# Co(003 - Colox0S nedon H Ml v 2lactron. ast-sechange niacdidn v Joifn A S~
7 B Y 4 % R A NERRY « AWk FILAEE Ty 00T E 84 5 AR 00y 4 H
WD e GICHA

L) KAROM4oM* 0) BPG (Busel Pans Pkt Grphl SEREA T v Poly L=y5ima)> (L
CHI 110 PLLH PN XU (o005 7 B 9-03F) k) R BT Gx3 Ay,
BORU. (1 BPG—FLL-H= (50003 Ak s 0.2M CF Cookn pH1SD0 XURREA VR A~TIC, PIMEFY 3501
R717° 1) -y by - vy it Lhovgs - Zoe 8ty § it e, 2% By MBS (o ftn s i)
TR Loy ke R WASHE 52001 K sthort-Zoms scake g5 o> s VAT 70 01 R) = v @)
Y511 Rt (RDE) & v B 45| 5 BopA K o

CGER) i1 PULHT < FBeN R Gagin) AT L1A)S 4 SRR vy a AR
G T T AR K LHEPITK yobn Rumsp” 15 W < Hon Q5 278 G5 A
BRS kIR TR), Aw i scan s TORFGRIC e 201 4Unoy 1. Fig 2 fons fue
PLLAEH (% Trkytic amphile QEBTILATR (PERDE) 0 L0)f 5 HABRS v HFR Levich
AT o PLLAE (1 PERVETY WRBRIB 1 Lo PIRDE T L5M 1 BHeAL (1 0w
FB4GILAAT) T PR RIRAB) RV M il B etk Oy (29 B W Gaos ™
bY o BIEL A~ F321000 PLULH Y BB (5 pog 2570 kI THR - 7% 34 Fiy. R 0%
130k /\/Mf({&’i— Leich plst 55, PLL B 1% RDE 729 /@UR Frre RPE<w9 XL L
AUy, 2020k Aotin Bod WRHE 0 Brco REOR. (14in) ¢ Foutody - Lovtik K
VTN T SCY

Vi = 1w + g ),

T Uk for RPETLR5un Lowick BIR) Uitk 743 o plot g 10) ¢ B "l

carterl "B . 0.5mH LK)S ST AETUE Jilm cnurtd B4 (05mu Liex)

sl Grax)3) VT oA i G Crok)s i lolox)s viagide e 1s,

7- Ohsaka  and 7 C. Anson.

—151—



17", (mamp)™

PLL-H i BAPNAETUR . T8N =2 AT § AR LA s PLLAT
W¥as Orax)d ABNALR Giws » FiL-H i Dennan Domain =4 ERA X Y4113 -
A, 4 B 0SB Q)] 7 FZRR ¥ HIAA AR £ 77 Tzz-//%ﬁa*?.g GrieX)s
P HNGRI “Runp "$E I CPRY23 ETHA. 24t Dommen Pomeaun iz G X))y VB sy (K
¥ TR, SmH (X3 ¢ wzaozedy TenmanDemain B TR L@~ Eg #ix w2

w6 0.9 X157 Spple AP KRAFA. 20 ke Kewdeky - Levich Pl iy § kRN
. BB (0 n Fsnirnod Film (vl {ERAch AU A . Temarn.
Toman, V.ﬁ}ﬂk@[da [Zl{]();s}s \X;ﬁm PP XA i3 etreinos , RPETS Tilin Lewvord-'s BN
AN BT $ Tl o WE A, TULH I 7 RDE %M 1 BRI WYRTH, boiok)s
AR Mo YBRTL ¢ Penan. Dutsin [ 14kog T i) zor 3< b W] S 7 K A HEK
£5 97, Tl Lrind- N e B, LA HER c H o ke (eex)s o AGRNREEA = 9)
7“06 WAy (DemanTPemoin 0 B Aarthra Q63 Ao WHLEFE) 0572322+ RBIR

gt 2,920 melein’s pLL TARBINE ROE T 0-S7H Liex)s 7 BRBS v HT DA - R
W . TAFRAIN < 0.2 (s Lol (ppi8) G AEHIE : 14757,
T, PULTHERROETY 05mh QX5 0 AR v HH A Lowvick Pl A(0), B 25"
CCEbx Ty, DU ek en®) . TRIFE 2 0. oM (3 (e o/ 45) .
Fig.3) Fip ROFArHES Kotacky = Lajeh plot= - -
Fﬁ. 4, Shxplmile em2 o Pl M B p_;pz TR OSmH loleX)s A pf;:z,z 1A IR A
GEIC . () 0, 24 LT3 Coopln + (T3 oy '

@18, (B) 62 (Fi3 calla + (Fi3 ool Wm | d "
(W/'t) s 5-%/! ZF[L'X)BB)‘ W f T ®

A 3600pm, RUAKIA 2 fomirs-,
]f; 5, Q&x/ﬂm@m” 2L KRB
RIET (olod)s 3 OBTRL v HE A R
Foishecks~ Lok LT~ &) 05, 8) ,__,ﬁ—_; ::

08, %0,0) 2.0, 4.0mM ma);‘/ ,_k—:
N Ay n B R k acel
B sk S oM (ricd)s $5¢ _

KW ARVE ; 02 (s caopp+ .

1 1 1 1 1 1 1 1
+08 +06 +04 +02 0 -02 04 -06 08

CURRENT
I, ,mom
T
8

)
(8)
w tIOp.A

CURRENT
17, (momp)™!

°

CR3CeoH (PH 1S ). 3 Fig E vs SSCE, volt
: 3 T

A i i ]
(),
. (€)
. L LS TR S R T
X o. Lo 05 [}) -0, .0 0 0.05 ol
fy.3 ;,"‘o(?:m)"’l : Fy. 4 E vs SSCE ,volt F3.8 o2, (pmr'2

—152—




B 104
24316 BEAR D BB NIy g RNI VS L)— O EF

FZIERT KFPE LS 72 TFGF Z 41
oOFANF- . tREF—. 4F 156k

[B®] BHFIMBEL-EITE3EH/AR-R. GAFrAZINEBEL 0 EFA
S TIERHAA A v o BFrE), fToMMlroTHoOt OIS 3. BAFEAOE
EHHBELT IKCPINTOLOIFERNOER L ( TR)E I pTEE5, THERO
MEATIE., —fo £, BAA oY n ¥ REM A ( TEMI S r - TE3 4 &
HINFEEOEA L. ToMArBOUED. RREINZHFR/ FRF@=F L T
119221 b 3B, TORE. FIRMB - IT3HKEA Bt NITTE Gy, BR% B oL
W YzeFEn, 3RV OAHFTEEl . 20 —HTH370/ Fr~NO )L ) —#
EAFHBETECNEZRANTLE, (p LTI, FRELOABHTITI, #FAERO
TATOBMEAEAMAEERTE c FMnr b TS EH, TRl E INTEST
MBEBELA TSSO TG . E2TABRMKES THAUBEBULT T 5L EnN
&%,
EHERZIBEIFATCLOUBTRBE-LL3HHRELtEITES ., (T IALSE
NTLB, (bt ANVIETTAEBATE L2 T A FAOARTEFTEE
A T30, FAFHBRMEE IR0 TS FOMEAT SIS, T ITAHET
1, ARBEF L ZEB- I INEQRERANVIE T Ta0OBMMAEHE S, TN
BEsE AnvTETT7aogMETrss - 78R, - I7FBG X v- 7,
-7 oA eBERFIEFRAT T3 HAEMEMHF L E,

[B%H] Sob-oBZotriz ¥éimnrdziAi, R=—0+ne #3513
BEEE LB, VUEBHI 7,7 0F=28 TEH>NBLEBLEE ), DR o R
ERE OQowmMEFE&+* 33, YOLRoOZEBMAEKLE ( OE D 73, 9FHEK
RABIGAFReER o FREBFPR | 5 L., OBBELAEFRRFN > AL A EHIMEL
TE .

KEoBREo tzIs, 775AFHBEAOTEUBMAMEANERS  TRe#F3 FA 2 HA
Lt wFy - FTED L E.

i = nF/nFDv/RT f(w.¢)
fwe)y=yi [ 6l e "/ (+ €= dz

<

IR
D:0triz Ro £ A #
d: EZ5FHMEROAS

w= (nF/RT) 6"/ A
g= (nF/RT)(E-E”) E: % ® L

T oo A E/E 6,(0l2) : 0K o theta FA¥K
s | 1 £ e ¥}

2 5 exp-0-4) 7z ]

—153—



Mroweso@EE (T, K& fws)e »>77 v +@mEROTHERA L F, HF
MERNIE T F0b@leAnY, D10 -bton—-7N$BREKDED 24 3
; WBa 0t o ThAE, D2EC - T BAD

= P
s e -T7@AE@ITWECEH (| FRSE

TrL3->3T O 7R, BLASERKDS

g

Wi ¥ 3707k & AT . #Z3FEE"FO
Cdw itk T3, - JE@RO T T 3 RBEIETI CRT. P4 2@ -8
fpte-7 hMolwritT33%4e 7.

cNLOFEROT. MEIHNEC- 7FR. ©- 7 F 1L, - hmY s LBMERK I
L1uREAE Kb B - TF53, N0 R BB L HL£ T35, REALROLUFU
RoBoOMA LKL,
- 7@ | /= 0.446(CD/) W Bak (0.5¢€ I +0.05w)

3
-7 @81 ! E =% o555 RL[ 148k (201 (7120 + .2 (0™ 120) )1

\ » RT
FE-7 00 ¢ AE,, = 5724220 Znd {138 (WOL19) + 04 (w™C19)’ } ] SF

n

F
. 9 i 3 RT
FE-71h "0 aE,,,= [3.00 ta194 Bek {2 (W 100)+ WO 1b0) | ] KL

0.5
0.4 0.4
S 3 |
é: 0.3 % o3
S &
S =
* o -
s 8.2 o 0.2
€ %
= >
- 0.1 - 0.1
° 20 90 80 0 % T 3 3 1
o AEE) 7wy UF/RD vd/ 02
.Fig. 1 Fig. 2

Calculated linear sweep voltammograms for various values of

((n!/l!‘)vdzlnlllz, (2): 10, (B): &, (&)t 2.5, (4): 2, (e): 1.5, Variations of dimensionless peak currents with ((nF/R‘l’)vdz/D)llz.
(£): 1, (8): 0.6: (h): 0.4: (1): 0.2.

30!
= >E
E
S b
—~ 20| <
< &
b E
W a
= v
B
10
o 70 i ? 3 i 5 [
! ' s i . UaF/RD v/ 1.
[ (nF/R) vd/ 0)
Fig. 3 Fig. &
Dependence of half peak width, AE , (real line) and three-quarters
Dependence of peak potential, Ep, on ((nF/RT)VdI/D)”z at 25°. k g ¢ »/2 e

peak width, AEy ,, (dashed line) on ((nF/RT)va%/D}'/2 at 25%.

—154—

i el b s i s




B 105
ARBDSTI B K-V rss XA
BEAEWET SR O BB AREMN Bz & G R

I B BHIEIEE o AT Lo BBEFH -, AESZZv BE | T B, 1 M50
FARaAMe PC, BRI RTRBSBReBER s e £ omns,. t <« A UB
BITPIARBUEDS Chs, B s BBUEHI 0 F<a, BRRPHES N ) -
hrLATIEFI—v$-C, BRSO K- E L dus yRF- L7015t
CRIMAS A G T, TCrANOZER,BRAMT K-S L7t FIA L/ =B
o EE M T B, s oA L ofer A BAARATT 580 BT M T D,

Acn, RVFEd Ly, FOEQ -, EdGKRKVST =L 3o ABREHS
O BENRRK-E 77BN R Td it L. 1S ds  FTOTFEI LA
B)— U 74 At < BT EEEILIMT v, —F, KoEno-LsLFTRYS4T=L
v, BABNEA S -C71lat><h e T3, 1n0Ess 0 q ¥ RABRE
HEB BB WRTL e § BB v 2s, 2Bca, < v AEBRED KVE
n-Ardmvdr=L BB vPInlc, tnsoFutRETS.

2 BTESL L7 LA BRIRRI A ) THS., FYEQ -4 UNVST
L g, BEBAEIAE, L., AABBRER MM . Th=h ) /UBE

ER-Aé&d0 a4 T 7Lt MER e L, Y5 ELNUDc 5 ¥ o 2FHERBE v mL
cEHB G\ . BEBYE O RBME L~ 0T LT,

3. E0- b, ENU«, CHCN BRRRC G, 0.9 Vs Aghgd & 9% 75 280
BlcryveEn - ABBFomd. —F, 4747z, SN0+, CHs N BFER « 50
»BRERY EOAREEG1H 16V » A AU THL. TS OB S ) ¥ 75 2B|oE

B el

cis-polyacetylene

poly(2,5-pyrrole)

LI

s S S S 553_2 l§i§*{ﬁ%€7}ﬁ§ﬁhGEEiﬂi@?ﬁ?

poly (2,5-thienylene)

F=ALK-E T 0 zx -4
syl ARFEBUEDS o B

M.AIZAWA, HIROAKI SHINOHARA, SHIGERU WATANABE, and HIDEKI SHIRAKAWA

—155—




fAes .1 BEE., Ool cEAERRL M, | ne T, ENEBLAI BB
BIMTs: tvd ~C, BRoBBRATVED - Lsd 0 YFT LU BBTH 0 L
cTAES,

E o JiEv & - € a0 — L BBas SNl | CH3CN BAR <& 5 B\ A
DR - LT s UBRE -E L7 J.-g.s ~Ed. J Ve a,ﬁ;d cEBE ' cm
®irBBcn, Q0 o K-EL/BRor-2a-0673 V,RE-E_78RE-7
11 —0.45 V ws Agﬂgce ARALM S, L - RN, e - B, BRI P AN
A REB A B BWTE. EARDLYS 15V v AR CERT M TYE
D-ABr— CTo QaF-E>L 7654% Fig.3~T 7. BARM 0 VCHARRS
B ARG ABWMLA Kk -EL7 BK-EL7HRSS o 5.

ELHC, XEaBARF N -ELFnzx-at o2 AR T. EBHRED oY)
EO-4 (PP)a, K-EL7af: »BMAdCa, Bﬁfﬁrvﬁyt BTl T PP o
KE g9, 1o F>2BvPRTL 4 H D0 o‘)\ —'Lsrms e X2 M.
B -/ ez 0%k Chd, 1 azx—ark=S0d. BB et v K-
s - o BEGEHTTI v aRMTrT . BB aBRe v ¥, TYED-A
ns b A BIBS Gy BT 280 B oS,

Hypsdr=L B0 - LB R ar=ALk -E /R TT. BEES
B 7,3V 30 28 Vs Ag Al CHM | VS L B 0L K-EL
7 BKN-2 /By Fg4nTT. £YED- LR RIRA, BAFHF RBE (T4
HolBRB) aBR vt v, K-Ev70r-BMakl < F52RaBP| >,

(pyrrole) av)’ (thiophene)  (1.8V)

IO.lmA IO.lmA
/ Q 0,5 1.0
.5 ¥ V/AgAgCl 1.5

110mC

V/AgAgCl

{2°. 5V)

1.0 -0.5
- q 0 0.5 ¢ ' '
V/AgAgCl V/AgAgCl '
Fg.3 AW ED-a RS T=T K- Fig4 TIFT=Lva BRASSE 74
L Fend T BREORG B K- B b 3T BREROR 0 B
(ER RO, M ABELT.T. (BRI HEB  AA T

K-y )2 Q0a ) P TT. K- uh3 Qa D




B 106

mERBTH *AH T S K ) Er — 1 ER

KBEK¥ THH

°M oM = W R BB BN X E

BE HH <A BBVERY T -+, BRAMFETN  TRCSUTHY, P2d
BueEo- L@, 28RVt PR s VBTN TS, ARBEG. Co-L
tﬁnm@&ﬁt?t = LeRo | EBHR T 0. g’ﬁ:%’f‘ﬁ%kﬁﬁ o, BF
WA | 2 TSR TRBRAE, 21 2. kS alBHhBRA% 2. B, L0- 1L
B 0 \\“l\/‘\?&mm‘g?ﬁ‘b\\. ﬂi%ﬁ(:ﬂl 7 %( CEHE LR (Ea 2. o R
A BEACSHE RS R w. EEB SO TIDEOH L. B aRE T4 =.
BE®H e (2. AuREBBau) 3D, 2w tEITBEC 0.05m So-iL-
B2 k(BB aRE ) - 0/ MLIRO a Pe k= ko LBRD B, Coullw
30%B VI - FEMUWGEI FcFY, AuRBeT I V-BEEN 11, RBaB
KT, 2o BS W EGHBRABIE T, BISSoT R 0051 HaS0L B2
TEAE HcERA, BA®BET. SCEEDGE.
Ral . BookroBERROTAIUGOTLIENIQER L EL02H
b AuRBa noRE, MIBRC- 9 (B) B, 200a (0. SCR) =, T ShE,
SHEWH Co - LG ERBEAC 2%, Bp iF, ~20:0253%, - B A
BRYP= L (2RIUTNIRY L0~ LaREASHEESET, RERBI WL
Fotk, ARERzd, WH S0 — ILalREER =TT 3BTRS Wad, =, LD,
0OEMED-IL- 0.0(14 BEBRD (V1L k o RATRT y RAEED 2B 20, Bp7 t200al
(vs.SCE) e73Y. BARBOALT Y, 4ooad % Eptv. P/~ 2O METLE,
r‘c‘a.z 3. Lo~ L-BBIvLhb =m0 2. DRpBHEPattD- lb“ﬁéi 005M
A-RBRT, BRI Lha Bt T BHEHEE, 282 a Bpo
BATR 203, 2a@HLSOAEE, BRIk E, €0~ LelF( Aot
ZEETCS. JoRBo SE LK AMEHBRT. R ErS iy, BFE 0 Lk
2 BEBcAB., B adBRIoc P/ - REGEI7 L, BiEa e R SkA
N, 2 aRE v 0005 M, FPLED- ILET L 2 Mo o lvbaBR G —Radd
+200md (ws. SCE) £F ( .
Fie3 7. 0.05u o-L- ool MBFER 20k a P b2 R CRIBF & =,
Au BB L 4ooph/e? 0 RIARE cRAES ( 28 BHEW e, Bp aliI®
(Eta2hbd. Pe. A RBE 0 DINMB-BBTTERTE. T 8GER
7, BEER AR, (. Jit SHB( M) BHIAT O\, Epad
3. 300mY WP I~ kF@REID M1, #ERBOK, Jo8r (12mgb2) Wbta®
%, Bp@ —R(+200m¥ ws SCE) ¥ B5 Bo [2me/oe a BEBa o BB, 3
(00R 2B | SEM = 7> 26, B H-roBoER 205 NERS n, Jat
-t 2BEaBRER VR, 202 EX5h2, 2. BERGBIAL adhs,
K. Okabayashi , O.Tkeda, H Tomuva
— 387 —

7



BS54 L, B, N BY 2RRYGH, AW AT B 0 2B, Fp (3.
+00mY 5. SCE) EF L., Talbfhele 2 AT Bt ST 2 ST
—ReHAF RSN 4 - E

Ne co BTy Co- LABBLWRIIACTESMELTA . Tablel &
Wio—LafTKER Thb. e eo- Ll DBREBAT=TFCLNT
=T=wl. \(@aP=7=%20. 3~ddaco— R, N4A=de L w6
(Ul EiohhY) ARRUBLIET) o - ILEERAMRER ( Tud,
SHMER (. Lo -BER1 N B a1 V- G W= B DL haBAK,
Oo - IRFT . b Yoo ke BB, C, H N aflfid RUco-
CKENB, R, BEPN - o LRIDIREAR 70, RIFAFRTHAN, A L
F0 2 2T ) @0 - LE EBaT N o~ BAE, Co- LBy B
SR 2 ABRLETRe, BERRABETA A 240 E LRI D LERA
BB 20 EISHI, NI, D2U- AT 2D, BEIZ R, Db
WHIAEEE e | 2R - e ERyDF MUY 5D\ e 1 5 AR T BRERZ (7 fF\
B, Po— (L b ok TR =R I 1 RS T TaK, 1oAY
Lo LENT3 22 By Co- ILlBnR, BB L ERRAL 2Wha 2@
BueEZSHb,

o iL-BBI Voo fean e, Co- -2 k@ Pe4icrek
%- b, Co-L-PRERILFEFCAbERCZ. BERRSEERTTY v-—a8
KD RTH2F, Tobabr 20 2 BREFMRE D b

M Ee—arl
1/125 1/40 1/20 1/10 1/5
20
200
= o100
g 8
- 100 »
H > 4
~
> o S
S w
[ 100}
& -100
B I J400pA/cm
2004

0 50 100
® KRR W
Fig.3 iSML# ) €o—~rOTHBM LEp EOME

1073 1072
mﬂjl:k}’)n!/“

Fig. 2 R BMPOMMo <o OELEP EOME

[soun

Table.1 # ) ~—PDTRKEAL I

v=0.1V/S
in 0.05M

.Y 1,80 H e N c1 Co
---- N, sat. 2774 - -
IR i T £Y)€o—nr T TR T =
7858 % = EEEA) €
E / V vs SCE t # Eo—=Ar 2. 91 4. 00 1. 00 0. 25 0. 019
Flg.1 MRREOPA29) 72 ¥NMI%
754 _
(a) Au O3 (b)) #yEo—ash

(c) ISR+ €o—r/Au

K Okaboyoshi
—198—

O.Tkedo, H. Tamuva

2




B 107

SURFACE MODIFICATION OF GLASSY CARBON ELECTRODE BY ELECTROLYTIC OXIDATION

°Rafael VASQUEZ and Hideo IMAI

(Institute of Pharmaceutical Sciences, Hiroshima
University School of Medicine, Hiroshima 734)

Several procedures have been developed by which the surface of carbon materials can be
activated. We have already reported an example of such activation procedure in the case
of cathecolamines (CA) at a glassy carbon electrode (GCE). In this article, we wish to
report progress toward the attainment of this aim by the observation of the electrochemical
behavior of a modified electrode in a medium free of any electroactive species, as well as,
in the presence of reactants confined to the electrode surface.

EXPERIMENTAL: Fuso Model 312 polarograph with Model 321 potential scanning unit.
Reference electrode, Ag/AgCl (0.1 M KCl); Auxiliary electrode, Pt plate; Working electrode,
GCE (Tokai Carbon Co., GC-20): The modification was conducted at 1.4 V in McIlvaine
buffer, pH 3.0, with 0.1 M sodium sulfate as supporting electrolyte.

RESULTS : (a) Electrochemical response of a modified electrode in the absence of

soluble electroactive species; All of the electrochemically modified electrodes showed a

remarkable cathodic wave in the first potential scan. This wave is believed to be
connected with the presence of an electroactive film or occluded oxygen in the micropores,
those produced in the course of the electrochemical modification.

(b) Adsorption enhancement of dopamine (DA) by electrolytic oxidation of the GCE

surface; The differential pulse voltammogram (DPV) of DA at an unmodified electrode
exhibited the presence of an adsorption pre-peak. We have ascertained that the peak
corresponds to dopamine adsorbed.

The results obtained by DPV at the modified electrode suggest the increase of the
active centers for adsorption by the activation. The remarkable decrease of overvoltage
in the adsorbed state seems to be associated with a change in the energy of the adsorbed
molecule which in turn facilitates the electrochemical reaction. Similarly, the peak
potential shift of the anodic process observed in cyclic voltammetry (CV) could be
explained by the effect of weak»or strong interaction with the centers.

The values of the current function ip/Cvl/2 , were plotted versus the root of the
sweep rate as shown in Fig. 1. As can be seen, the current function increases with
increasing sweep rate as well as decreasing concentration due to the presence of adsorbed
substance. The charge consumed in the oxidation of DA was evaluated by integration of the
area under the i-E curves. The amount of DA adsorbed were estimated at several concentra-
tions by extrapolating to zero the plot of the charge versus the inverse of the square root
of the sweep rate. The adsorption isotherm was of logarithmic form which is a common

characteristic of systems with interaction between the adsorbed particles. Further work
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is in progress in order to characterize the type of interaction observed.

(c) Electrochemical behavior of activated electrodes in the presence of reactants

confined to the electrode surface; We have attempted to get insight about the chemical

nature of the active centers by conducting derivatization of the activated surface. We
found that the electroactive compounds DNBC, 3,5-dinitrobenzoylchloride and DNPH, 2,4-dini-
trophenylhydrazine can be attached to the activated surface, but in the latter case, the
irreversible reduction of the nitro groups was found to proceed abnormally higher which
opened doubt about the extent of succesful chemical bonding.

In the present report, we are concerned with the redox couple that appear on the
surface of derivatized electrodes after the initial reduction of the nitro groups. In
addition, we have observed whether the derivatized surface retain the activity toward the
electrochemical reaction of dopamine. As can be seen in Fig. 2, the signal of DA was

varied with the coverage by DNPH but there is no appreciable change in the overvoltage of

the electrochemical process. Similar decrease in the response of DA was also attained by
applying negative potentials to an activated surface. The derivatization of the resulting
deactivated surface did not show the presence of DNPH in the cyclic voltammogram. These

results are consistent, at least in part, with the conception that adsorption on carbon

occur through interaction with the carbonyl or quinone groups.

20 pa

w
I

0.7 ! 1 { -0p.1 9.7 L p-olL

-
I

e = Fig. 2. Elect;ochgmicgl modifieq electrode at two
stages of derivatization. The signals of DA were
L L  — taken before and after reduction of attached DNPH.
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~
T
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Fig. 1. Current function,ip/Cvl/z,
obtained from the i-E curves at
several concns of DA. Concns of
DA: a) 0.5, b) 0.05, ¢) 0.025, d)
0.01 mmole~l,
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Table 1. PLASMOLYSIS OF CgHg AND CgDg

Run?@ Products, %yield® Cconv
Reactant rb 1 2 3 %

1, CegHg 0.48 1.05 0.59 0.46 74.3
25 CeHe 0.56 0.81 0.67 017 67.0
3, CeHe 0.57 1.30 0.75 0.62 51.4
4, CegHg 0.74 2.44 0.70 1.13 43.8
5, CgHe 1.26 2.76 0.28 1.28 13.9
6, CgHg 1.39 4.33 0.19 0.95 13.9
7, CgHe 2.69 2.08 0.03 0.40 13.4
8, CegDg 0.84 1.54 0.72 1.00 50.7
9, CgDg 1.08 1.56 0.45 0.67 39.3

aa11 runs at 30W. PFlow rate of reactant in mmol/min.
CBased on moles of reactant consumed.

+ CH=CH + CHzC=CH + CpHg + CHp=C=CHp
4 5 6 f
+ CHo=CHpy + CH3CH=CH2 + C3Hg + CHgq + Others
8 9 10 11

Table 2. GAS PRODUCTS OF BENZENE PLASMOLYSIS

s 'y .= Rund G ducts, tyieldP
L2 ILIQW_ éﬁ\a‘il TIhD R::ctant 2 5 6“ pr: = sa ym9 10 11
e Ran1, 2, 4, 5, 9 pr>u g, CeHe 13.4 0.46 0.64 0.13 0.15 0.01 0.06 ndS
. _ 2, CeHe 14.5 2.32 0.99 0.52 0.27 0.13 0.11 0.01
TREGEAT £¥ % DE{Jra> 4, cewg 12.7 0.37 0.57 0.15 0.11 0.03 0.06 0.03
. _ 5, CgHe 22.2 4.20 0.68 1.48 0.68 0.14 0.09 0.40
'(20\‘(, %mﬁfﬁiz.nq:] £ 9, CegDe 34.5 3.36 1.32 1.06 0.61 0.14 0.09 0.38

5 - aconditions in Table 1. PBased on moles of reactant consumed.
o CoHe 0 AR AQ"? i3 g ‘&7&$\1’ Cnot determined.

T-Yajima, M. Tezuka, A. Tsuchiya
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FE7szu>7z=0Fe4L, bIs o[ e
>xafe, 3 EMBAFF T ESLIDNS o6}

LTe45L >>T9 2 2T7L v, TFHL 257 §O“
by, PRELY, X9 >¢atentBon
E. AL, 202t LRFTANCER 0

0.2

BRFEARKTIHLTEIL D EE T2 = L0 ' , , . .

E NNEFRIERABHETHI O, C i B v o R °

AR TR NITEDOCH>NMREN 5 1. kinetics of benzene plasmolysis.
B3, CeDs 0 BAD Cotts LA Loz Gesp rasiene

3o, Gl 7T AR B REAAE - 0 RASHTFORK a3, $AFER
Fors3 v ABTA GHea AL ( BN TE 712 =wnl RRENBC, TS L0
RENE, TE, FLI>oaRFE>0 TREARCS, Tr=0TEsL>, XFLT
2L, xS eS0T RALLER-EATHS. @ 1@ CeHsh 3 v 3 CeDe i
LRAAM (BT, ARAY) c AL P/riecili3 W(i-ked) 0777 EEPV

wElEdaThY, BhR5viah3nNaA LR - o Bt rnnsi by, &Y
Lo ESE o0 RACeE Aricta kAL B N3, 2 G- CDRARLE 0725 7
R RA %B.RCsHstCsD‘mMiﬁmf'l?ﬁivlgtb'n"ﬂ7"-=”’¢r/%\5n3
$XEFRG 0 BAKET  EDATh S, CoHerGen RAMRA<B% 5 ) L RR
| T, ARNLBE | EEDTAC M Eo %o SMle @ GHe b CoDé g2 F 2T 0

CoHe + CeDs —= CgHs-CeHs + CeHs—CeDs + CeDs—CeDs
' 1-do 1-dsg 1-d1o

o REE T35 CHot CDe & R AMNAC B TH NG 1-do, 1-ds, 1-dio o f3AL7
BRBE -, »oCHek cbe nBafedenB| <7332 bxWFEING, Run 10, 110
AW G CaHo b CDy a B E 137 -H 1, | npP/heoMibnitho RATHELHE
P/riifite o3, 72> oadxERBBRe (AT EFVGF HdovS o ko O
EnBront, £l ERBB-ERIWFoBnheo 3 LKL ENTIS
Th3d. 710X Tr=wdFp N € aRirERkdI3 Batgd3LE, D
#LH ﬁi"ﬂiﬂﬁﬁcﬁu Nh o, Table 3. FORMATION OF BIPHENYL-dg, -ds AND -djg
M“D G Zd2 LEHELE503 Abundance, % conv.Hd conv.D®
o) c: k "ﬁg k%ﬂzl'l 3 e & % ) R‘:za lr:: Orl;: Eli(_Jdg 1;dj l;?éo 16?8 ll?9
mﬁgv‘ I7 7 z = Il/% 7 v ’V'{ A\m ﬁi 1x 2.30 O.CgéC. Zgi 41.3 11212 25.5 23.4
WePd IERIWRIZRTIAG 1 o1 o 163 sl 157

BB o HBR2RALEL S 03D e

39.0 54.0
3a11 runs at 30W. PrCFlow rates of CgHg(ry) and CeDg(rp) in
5 & &’ 5 ° mmol/min. 9’€Conversions of CgHg (Conv.H) and CgDg (Conv.D).

I O B, F8, 4Ea, s, Bk, fo, 1237 (/767). HSuhr, U.Kinzel,
4th Inter Sympo. on Plasma Chem.,Vol.2,534 (1979) 2) M.Tezuka,L.L.M.llcr, J. Am.Chem. Soc., 100 420](1978)

71.5 38.1
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7o AENFN, SO0 BEYIARY 71
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V7 -7, W/ Flgektrsde, ¢, HaEIZ

#wys, 31, AMEAOW/FMBTRASL, H L.
MDSO®>n ) 7—13, TMOS, TMS, TM ]WW RN
S/ORDSnRY) V- ITHA, ®) 7-MmREFL R ( \r |
iKY 7 AR ALY 151, I amaien oV /\|IJ (
HMDSO®HB/oMERY 7 —nIRZIRT FIL | “V \V/ ;
EM212RLTE. HMDS OO SR 7—1213, e | \?v/
2960en’ ( C Hs) 2900 (C Ha) 2100w (Si —H) I400¢.4v‘ \/v’ I \_\V ”y\ ;! i
(Si—CH.) 1260e (Si=C) [040e# (Si—0 —Si, | f“\vmpq\lw ‘
Si—0-C) #40 e, 10 oo ( Si— CHs) 0BG H . b \'\ J/\l (L\ :

ShMz, ZMI, ) T-MEERF CRRLEA AR
HTHY, TERoOR) 4L 0FY > (238 ‘ ‘.
400,000) DA N7 FILL BT D, Fz, TMO ?
S, TMS/0& 150V T-NDIRART b b Gl aade e

LT DL, (040 (Si—0) OoRRF RS, 3T, M b ot
1260e’ (Si—C) 0 RUKITHEIZ B HHHID, Figure 2. IR spectra of polymers
BE) I-APOB/BOSHER) I-ORBIFLY prepared from HMDSO,

W/FM in MJ/kg.
—ER212FkHTIFRLE, HUDS O S BAHME

IT:I} 7_07&@1*”' :F— 3, 7’:”) 7-‘1”: Table 2. Surface energies of polymers
Ng) o BESNTRY AIHTLDIEPD ' prepared from HMDSO,TMOS, TMS
hHoY, BMaUBnBEL, Thh and THS/0.

1’777\7 ol 4"3":, /ﬁﬁljf L *—tﬁﬁxj Polymer W/FM . Ys vd ¥P
hipmEy, TMS /0% TMOSKELL  from  (M/ke) (dynjem)

N, EWICNT, BrAEFiw, € awso 118 19.0 19.0 0.0
B L Loy o 825 28.0 26.6 1.4
% ﬂj.ﬁ@ib o BB BT T TMOS 140 31.8 25.0 6.8
MLCHHDOHTL S, 560 45.6 29,2 16.8
REARY) 7 —oRizette £)7-0 ™S 820 24,2 23.6 0.6
HEBEMEI ) HEL, 2% HE A

PAMRERIIZRLE. TMS/ Ok25

/~ 5 —/\I e #{ £

ﬁbﬂr_‘l') Lt 'E'ifiiﬂ\ﬁ Table 3. Thermal degradation of polymers
t#n7HY, THOSBHAK from HMDSO, TMOS, TMS and TMS/0y.

i D"ﬁt*&@(ix 7 ZE& Polymer Threshold temperature Residual product
HMDSO»5niY v—13, T  from for weight loss(°C) at 500°C (%)

MSH5aMRY V—k BIEHE n%k  HMDSO 170 70.3

™OS 130 63.8
WEMES, Tl ™S 270 6.8
1 D.T.Clark.et al.,J.Polym.Sci.,  115/02 280 88.0

Polym.Chem.Ed.,18,407(1980)

S Kondo N. Ina.ga-bi.
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WAVE NUMBER x 1072, cm
}1g. 2,
Polymers prepared from TMS,
DMODMS, TMOMS,and TMOS by

Glow Discharge Polymerization.

Infrared Spectra of

t. DMODMS, TMOMS <4575
BEoEBIFLX k& LE. L.
TMS., TMOS twRBL. £/ V—%
O CHOENG ErEBMIAILY — 516

Table 2.
Polymers prepared by Glow Discharge

Critical Surface Tension of

Polymerizations.

Polymers W/FM Critical Surface Tension

BLTCAMGHAR L BEENKI . [, R v \ Ys (dyn/em)
WEM@SKY o, L ISRE LSS, e e s me o
HKEnftR L. CH: 0Kk 73527 ¢ 280 24.6 21.0 3.6
'C'ln\ﬁL*\"’d'(‘ E)X-F¥0CH: 0% n 740  31.4 26.9 4.5
Brkuisart)v-4nc, HEE " 0 N L s
BAV T35, 350, CHOkct 2% 610 27.1 25.1 2.0
GERLERI - oERIILTct e na =l o

Fioh. BBtk &gl skecv, I
TITI O BHEEBTHAWFMBLART A ) V-8 F k5 2. € V- Hiod
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