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mixtures at 25°C

(&)

S —0-_ R
W % 2 Gt* aHt  ast® aGe = M- Mw e
kdJ/mol kJ/mol J/mol K
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20 1,37 1.1 -8 Mool 0 BEBRA s ) BRALIE . TnRB29
oo o MEEE D v HORERE (2. sGL EEND
50 4.8 “.8 -49 e 23, o aBE S~y BE
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RBAZOBTEH L THERAZREODLEEDATEIEEB7 202 7 =2 (Me-Pc) O % 8
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0.1M -1.5 i 48,25 | 4,5 16.0 6.4
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-1.4 193 11.3 56.4 trace
Co-Pc -1.2 285 1.7 8.6
Pb-Pc -1.3 190 3.3 16.3
Zn-Pc | 0.1M -1.3 170 8.9 44,6
(&%) | TEAPG, | -1.3 10 193 3.4 16.8
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H,-Pc -1.3 30 6.9 34,6
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FIG. 1. Photocurrent-Potential Curves of Chl-a film Electrolyte ; 1/15 M Phosphate buffer (PH6.98).
casted on Pt. The solid line shows the dark current. under potential controlled condition
under potential control}ed condition , a) ¢) ; under bubbling of deoxygenated N2
Electrolyte : 1/15 M Phosphate buffer(pH6.98) , a) E=+0.5V , b) E= +0.3 V , ¢) E= -0.2 Vv
under bubbling of deoxygenated N2 " d) under bubbling of 02 » E= -0.4 V (vs. Ag AgCl)
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RECENT ADVANCES IN PHOTOELECTROCHEMICAL SOLAR ENERGY CONVERSION

Mary D. Archer, Department of Physical Chemistry, University of
Cambridge, U.K.

Solar energy is very likely to become an important primary energy
source by the end of this century. Direct conversion methods, particularly
the production of electricity by means of solid state photovoltaic cells,
will probably constitute a significant part of world solar utilization,
although thermal conversion is likely to be dominant in the medium term.
Electrochemical methods of solar energy utilization produce either elac-
tricity or chemicals; the relative merits and drawbacks of these two
approaches will be briefly considered.

Materials that are, or might be, capable of the visible light
photoelectrolysis or photoassisted electrolysis of water will be discussed,
and some recent work in the author's laboratory on various ternary and
quaternary oxides, particularly cobalt ferrite, will be described.

Photogalvanic effects and cells will be defined, and the criteria
for an efficient photogalvanic cell, based upon a homogeneous reversible
photoredox process and at least one selective electrode, will be briefly
reviewed. Current work on the thionine-coated electrode will be reported.

An attempt will be made to identify those electrochemical approaches

to solar energy conversion that are in the long term most likely to be
technically and economically feasible.
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S1 IMMUNOASSAY BY ELECTROCHEMICAL TECHNIQUES

Kenneth Wehmeyer, H. Brian Halsall, and William R. Heineman

Department of Chemistry, University of Cincinnati
Cincinnati, Ohio 45221, U.S.A.

An immunoassay technique using voltammetry as the method of detection has
been demonstrated. The voltammetric immunoassay (VIA) is based on the competi-
tion of antigen with electrochemically labelled antigen for binding sites on a
selective antibody. To demonstrate the technique estriol was chosen as a model
system and was labelled in the 2 and 4 positions with nitro groups. Differential
pulse polarography (DPP) showed estriol to be electroinactive in the potential
range -0.10 V to -1.00 V vs. Ag/AgCl. At similar concentrations (uM), 2,4-
dinitroestriol was electroactive, with a wave centered at -0.550 V vs. Ag/AgCl.
The peak current was linear with concentration over the range 0.17 ug/ml to 4
ug/ml. The addition of aliquots of a-estriol IgG reduced peak current for the
reduction of dinitroestriol proportionately, indicating binding of the ligand
to specific antibody (Figure I). Subsequent addition of unlabelled estriol
resulted in incremental increases in peak reduction current indicating competi-
tive and reversible binding of the two ligands for the antibody. No reactions
were seen with nonspecific IgG. A plot of peak current vs. concentration of
unlabelled estriol was linear over the range .75 pg/ml to 6 ug/ml (Figure II).
A particular advantage of the method is that quantitative analysis does not
require separation of bound from free antigen, since the bound antigen does not
give a reduction signal in the potential range used.
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REEILTRT. 2o R 132420720 -712 |8A D T-1L-7 03B Lo kit ¥
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BOCLHRRENG,

%o 5 10 15 20
1) % 6, ¥ B, o B, A, 6 6, 5 L1 ok L 3, 1405, F 7§ #p. 3 (1980) S T .

—181—




D213

R M e 217w % B4 BB 0 47D KB IR L ~ 3B 52,

: S VYA N 7
L A ES

BE] Bk #ias 55 @2 BBYE i ¥ ERAEI B R 9.
ERBREE L -t IREAFTRE B FERIEEL S itA
MO BUMETs CEWET S FR e LTBAINTER., Tyl
EIARES ) v ) BRTBE L EARL . QISR BE AT
>rr v otbuwl BF aSRBFIZ L L AgsB t EADI B,
EARTAR T BAREE L b 0 < 13 . Fglor T3tk gmERE E ~
RBLr- Sonhe s REPRMRAERD L Asnats v & o
THRv.EsCE wz. ¥ abBhad ofinrs BRI nA. F3% ¢
LT EPmBREa 257 v 7% n273 4 BH KB o@B (BE

kM B - Rp
% A 0 i
ﬁ-,lE

Ag  Ag,.sBr co,i}

- s e

fexp(%—’;)

BAREZ) Av BEBFrBALL 7D No Bk % @R (PR

B -NE)rsd bt REREIS RBFE< (1. ¥oabbar
LRAE aRE ~BE (BB BF2%) nFdbtonr R 2 nd o F
MR B0 T3, s aMiL o T L E 10w, £E3C 332 & F 20 L
W owTHRETemA s E2B8) v Lx .

22 Fg.2v AUl TLoMAKE R Fe A-type tiL13. #7-12
Emevt e L T BE LTt t o, B-typetit13.38 R w b v T ER
BLerx PREmeviAke LT RITL - & o, C-typetw 13 & £12 7
IM T I et MERITLT whio ¢t 0T 2. BIFPHY
C LT BRBREM vV, 225% »s oot ORCHIR &A% > 1o

63 YRl S o-REZAVCEIEBEEZ B R 3 D-214 v IE ~ A

Fg1l. BA e a BT D

*

A- type B-type C-type

ST ERERZATSERETT . BT R T o 5. 4¢ Fg2 MaoBAGMeow

PUBAEER DA K 4Ah. KX .14 % 175 3P t  # 05
TA I BIaFrHrA.,

Alt) - A(Ea) - G/‘p(‘—srt/q‘) -
A(ED) - A (E,)

00|
$
SIT AW RERTTE L F s BRRER e S
CAGED . BT R, iR EWEA L LI MgB A B SH
g

TtE&v3. Fg3v EXa77¥X 705+ 21 3. B
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UEIRR S BRM L o.02%2% B 0.144 1.29 x10:j
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#; Estimated electron number of O2 reduction process.
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Table 1 Densified OMD by chlorate reaction

NO M’IOZ% M’\O2 by chlorate H.I. B.D. T.D. True.D. Water adosorp.% Ion exchange cap. Surf.A.
reaction % g/ml g/ml g/ml n2tx100ml /g mi/g

1 [92.4 12.2 58.6 1.74 2.07 4.74 275 45.3 54.6

2 |92.2 20.47 57.9 1:92 2.2 4.7 24.5 42.5 48.5

3 |92.3 22.05 57.5 2.00 2.30 4.70 22.8 39.7 44.1

4 192.3 24.59 56.5 2.06 2.42 4.65 20.2 38.0 39.2

3R ) BNE WG4 % A 0 'é,‘{t E:Il'\fﬂ-‘?it ¢ Table 2 The A.B. used for experiments
BHACT M chlorate g e ) Mn O, AR EEF 227,79 5 71° Ep::m‘j:l' i:ll 1;20 14/32 i;:
B 230 2 1) RAMREMPE BE A0 F Ry £y, Gy 315 o s
WEBtEMD IR B L 2, 20F A/ 1T X > AKX MaOptt Swrf-A /g 76.2  72.0 69.7 67.4
zz%z”fcr\ﬁ'ﬁzﬁ%‘m%‘n‘55@7}1’%%'&*21L.4n' g;;‘ig’;;gﬁ 4 40 40 40
BRENEBTCIEMD o FR ) 2 @ HA B.D. o/m 0.037 0.078 0.102 0.127
MR ETE EMPEXTIE LGB R EBE. 90 KB BRI &~ o SHTARMANAER
B Znlz 28~33 %, NHaCR 2~ 0% T, Za2327 NHacl 1 /4 W HMT B - = . 4 Chloratek
Je1z £ 3 Ml AL 22 B1X 402 102 200 40QA5MRABIZITL T, %4 EMDLR—
NICHERRER LE, R20MD BERRBITATATEMD 044 X ) KT HhoH .

2
Surf.A. m /g

100 WO 2.6 1 90 17 I 80
~ ..__..J_..m-.-.- - -e s 7 \/22 5°°\ Duration | M g‘ T Utilization
- 2.5 Pt " < 80 £ .\ o
90! . < 21.3g ~.\ time s = \_( =
[a /ol ol N T Eie o Te. 708
so}- = .. 13+ \ 40e - ~ g
A~an 2.4 37| cMD charge wt A\ O 0§ 3 S e T
~A. e P pe 1
ﬂ 8N 3 e N Vo PO ©
30~ O 2 © st ili 60 B S Duration time 3
Surf.A. \ T2-3 o D Utilization @ \\ 4 3 o) po/
< o ° el
= mg | - N . . o
107 /f O Af2-28 B[ cMp 249 standarc \\ 015 &15 A.B. 12% in mix \ 602
S A.B 12% in mix X CMD 24g Standard
T.D. 4, 7 s i 040 : § 0
: 10 20 30 40 1/1 1/2 1/3 1/4
10 20 ;0 20 MJ'\O2 % by chlorate reaction Compression ratio
Mn02\ by chlorate wreact.ion Fig.2 Relation between MnO_ ratio by Fig.3 Re.lation l?etween Afo compre-~
Fig.l Densifying effect of CMD chlorate reaction an discharge ssion ratio and u§11126t19n
hl ti utilization in 4 continuous of CMD in 4 continuous d1§-
by chlorate reaction discharge (elecrolytic solution: charge (electrolytic solution:
zZnCl, 31%, NH,Cl 1%) 2nCl, 32%, NH,Cl 1%)
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7 3 - & & - - 1 12.2 93.2 47.6 1.94 0.56
DEFoBmuAR N MLuGF8 R ) | 22|33 e 2 0w
3 22.05 [ 93.7 47.6 2.22 0.53
&0 Akt R k. DEHE £ 1t 4 24.59 | 93.5 46.4 2.25  0.53
5 27.54 [94.1 39.4 2.35 0757
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- 2
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200
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s 30 140 L "
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MnO,% by chlorate reaction MnO,% by chlorate reaction
Fig.l Effects of MnO; ratio by chlorate Fig.2 Effects of MnO; ratio by chlorate
reaction for properties of reaction for discharge duration
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SRR ARE ¢ TBWEDTA E (I BT ERE S 3K 012 hB L, HUL- HCOONari 5
TIMREIER O L, BRAYBIWEBE £IRL Ul HCHO B A& £ 13 Na, SO; 9
FuoRiCotk, KRN, SOEIV R4 BULARA LR L L. 7130 nkolsitm
B EROapH otk , BUE DA 5 C&',cho—;ﬁfhﬁﬁmitfean@a,
-5a%84, TV, O, AgihRn 40 " " ' ;
LHE IS Ty L IRBIR, ANAREE,
B, BKice L1229 I DBREE Bem
KU, ON-OFF#niF = § Y SR B L8 0 R 2,
R 100%m 0 DE R M ok, pH: to0b (X
£ 20%10°, HCHO : £ 33 » 16 moR/Q 036K E 18 T-. g
156, 9, 2B chEBomifos, (0P8R £
Mo ARiod (O HCHO OH = |:2:4 g€ B . . .
Sers G d:cenniL, RRICERIELE, r 2% 20 13

REERILN BRe 1= L 3 pH o ke 1

1) JF.DebriTA , IEEE ThamaacBlione on Comprnante, Hyloite and Munufcting
Techmolagy , NO.3, 384 (/980)

2) Y.OKINAKA , Weelern Eleciic Emginear, NO.4, 99 (1978)
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BARAEAT BRI APBRAMME
1. B89 pHacb M LoAMLRIBR LA, FH O REE D Y - FRRBMIAT I

RS, BRI V0 BBENTRTH 5. 10 b5 BAENIR D —He L1, 8
AR 1< #7175 Fes 00 0 BAALFIHILEIR 1 o
2. Ak THRD FesOs¥T A EE 120x 1mm HOEBRFR L , ArA R F/.150°C T 30
min L. SHEY - FARERY 217, 1om* & BAT & 1K) OFpAH RIS b
ORI YL LT

At B S ERPIEAE L AR 0 i KEMAFIRAR TR L, ArrA E0RIAF 5475
KFIoyT A9 9 b 12&) éft‘@/m_a\5 3?{6_&2—@‘: o “T"E'Oﬁfﬂl:%mgﬁghq
BREMEL 2, Bie, hY - PR H173 Fes0s 0 BMEEMETS 2 8, HEE
H?X/%ﬁﬂi'{ﬁl:ﬁﬁl, . 30 min @v)%ﬁ?n Fc"'f + ‘/ﬁ&'&‘ZQEL .

3. 3% FesO40VBWMO -#lv L1321V 90—

BT >E =9 LR 17 5113 AelERE Fig.1 1< Fig-1 et b -5
7AYo BRPLL) BEFM=AMTSL -047 ~ ol
ARET P ®HEL - ) ERL 4, BRBRBIE E /!
MWi3. -5V KRBT LEERLE O Al N
SHICERIIERALT 7 ) - F@Rehk , -067 £ T
ALTE -7 87T SN &S GUIRQTT pHY ~ (NH4),C204:
SIHoTERE &> TE b3, 875, kh s O pH: 65
Y-04VT0A Y - FBRIE - 3MEFT3. | 80°C

1 1 1 1 1
00155 ——p5 0 05 1 15

pH #2450 v Ko F 12 B LE ¢ & o ik 0 REzH
E (V,vs SCE)

ZoMms<za,

Fig.21c5 2787 2= Y NTBRY T Fe304 1 2BAL =15%
HLELEOBREETT., B G oBMU-aHTI- L= °'5'F‘3‘2(~Ho,czo4=
SVREF 3T I, -0.4V AV -LOVAIALTE- 7 &
SM3B0-04VIZHT3 E°-7 3 Fig 1 0-04V =113 E°~
Az e LT B, =10V Iz 3113 E°= 71F SA0X T T1F FesOs
0 - ¥ &SI 3 TR VB3RO FMEBIAKT §3 < &)
THao Figt ofoAfalicRL A LEOBRORIABETS
MEERBKNT /- FRRRRIBET 3. LEF, T, TR
B = BA B E WA RIZISBA T =83 B

01
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R BRI T LT PSR 1= & 2 8 ERA L 0 B BT

By WOEAT BIETRPY KB BRKR, SBARE | % 03

B I22=7Y 24" e fFt

BLBER B IS  FRRUE
. 8E] aﬁﬁ),: & 0T, BN BRFBARE & )(REX K3 X ¢ BE T,
Yo, BUTEBAETRER T BRAINSETELEINT S 2 L i) BALN EET
m#ﬁtﬁwf-rr BRACHT 0 TBBRB R IERN B R B o BN .
2. w3 ERAUME LT Tes Ou ¥ 6-Tea03 B0t , AR L IR o L T BB AR AR ( 1.
ABL . Fes 04 BAVTNZE, |,150°C 2 30mm | okfez03 AR P ,200°CT | e A& L 2o

BRE (T L-FRALECE, YVR7FE>RNO-FI2BE, IR XL - A

Y LZEDTAEAuE. fBlroge@Muw T, 2NSa BRAMENY ~FEBRF 3 22
S)RABRBMAEAME L. R, 7Y — RBR (RBREFlo BFERa €L RE
2L /min Z{EIBY ¢ oo f3E-, £ I3 8O TR | T2, BffaBRB xboonl X L 29
tiLa b= BALER € BE L £, Jomin f P B[ A REE RIBKZ CERL,
BHBERK AT o
3. #ER 2x0°Mal - 72 ANE SBRY 2x10° Mo EDTARR € /1 v — & BER (B
BRI50mA) L. 20 RAT OhFer0s £ BBRT 1o, Fglimy & 3 R §iBEEB R &0 B
BEEE - T, PHFECL BB aHT VAT LTan, 2. Bt Ko c0iMa EDTA
“2NHe kBB F COBRBERE L LY 23 ABRRT &3 IBBESSRHETH, 1.

Shx) BB L CERTSHS - 015F Fig! L7zon b5 lg 2A0M
cbhB, g, o L 7TBRA-209 N’E * EDTA  «
WM 7 L B2 T >E=T74 00 L SO0
to RBABRERRLEL TaBmRS) 50.05_
b Fg lIii nBERB~F A% D> k. *, d/fﬁTA—ZNHIo 01M]

BiZ2o EDTA L L-PAD Lt >Bha R . 0 ll' ,5 é
T, BTlof*Mao—R'IVBERIR)K 7 pH
FexEmz TNy —FEBELRBRER V. g0l Fig2
Rosoyo AR L ALy o B E K o= Fig2 o7 B 10
£ pH6.5RBD AMREART, SISTRI Q04 L e
Birol Biem o ERBET BB EREMAN E VT 10
Bok®7 1AL Lt CBRBTHm SOOI LTxane g j
L. e RERop Yy —RTAREE) E :
Fo BAMTHR BN EWT 5 2 L Nbn B, ¥ TR % 240° M
o552, BUaBUETAERN S L, oo EHFes L
MEABREBBEL CRET 3 e ATHEL i /F&w
53, =7 =0 -03 08 -08

1) Blszp: ARE, #hEBN, E 218 E (V,vs,S.CE)
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B s L 4Bk T & BT BRERREGEE, HYBAR LT RAL . 0
BIRA - FERABAERKE LA > L BEMPHRIC TSI L EFT L t=, X vk
BUEFTI Lo PHREOFRBRTHCHT3 -t AN LE,

(F2) BlEHTnT 25 HMBES LT SRORIRER | ol 2D
AATAEE 6 0 LHARX 73 L THMABL L | SV AR s £ T FIELT

TR -5 >R [ EL QTR IRIRE [om 0
#vitax 2 BRL. BB 1= Vop EmV HEFER
2Bt A, 001~ [CkHz 2 TowE B AT, BRY
BFAEHEBTRA - S VAR . 3R TFOX 3R
E+3&%)- F-2RIRLT=.

(522) @1 %+ W 2REBEBY v+ B0 28T

AW —r~C, ERBRETERR C T TRE
DIEBE S FUA S -9 RFARTHI. B =F G
3P0y ERBELR &) KD ETFHAL 3 BIE voklb

2 ltaXvd BELHITBLETNT, THUEFILE
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potential E/V (vs.SCE)

Effect of formaldehyde concentration
on polarization curves in electroless
plating bath

(HCHO)y O ~ 10 g-dm™>
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— PRI RBEH b Lt ek > = TRETHS T -l
CEFRY I, ZBRLA2)TT £ K>
X B DBBFNT -3 2R EEEH %
BT 2 S aHHoBS T . b
odd e, coEERXvFRBERK  tod s

OB 320703, BBoB pHZR.
BTRIBERL <4241 A L BREAVIS e,
Bopy — KR 1 340177 = BoHHA
Yot RicoREEBSL, pHEECIE. 3F

AP —F Rick# 0 3 RicRoWEA X »F
RicofREBH533 ces BRTE.
*) Abk, T Fdi, BIISHRF A1
@ tAHE3EE, Az3o (19%0)
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Cole-Cole plots of Impedance of copper
in electroless nlatlng bath

Cuso,” 0.0l mol-dn

NG,EDTA 0.175 mol-dn™>

(HCHO)x 0.5 ~ 5.0 g-dn™>
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M 8K = LI \\i@’f\«\ RPNV UL ity
BE FRE*SHEBR B8R LN

CRR AR RW - FT 1ERKYS)
A5 oMl R 501, snnrer 0 nBEROKE £+ EH AR

eRitvsreshsntos, TiT, BReseI0ho 3 vdanay, K
AN BRHL, 1o RBBoBAATOME  ENTEAH o Dl s Baw,
GRS STRRERE ) F AR
ke Ro, 20" 0" aBRss vz R SOBMREHO IAAM
ﬁﬁx L F\O (*Q\' E-ﬁﬁtii ‘_\é t hs SPECIMENS 1ST IMPLANTATION 2ND IMPLANTATION
B LI E R INE LA PAY k T ?““f&mzwﬁ -
(A RERMR S v MR LR 8 ¢ STt e
W #{Sﬂﬁiﬁﬁﬁ%i‘? Y499 ) E 5x1016 o +/cm2 3x1018 crt/cm?
o LEX N &i‘]ﬁ\a, Qﬁ‘t% t{),‘&‘g - 0," impla.; 100 kev, cr' impla.; 150 kev.
mﬂ.&%ﬁj\“'\.
Biakugtrsnnsv, Koy) - ¢ B®WcBE337) - rRAo -
9@ L, s RERI DY, N, ﬁL?D)FL Krovss. BRANLr®H B
J \J*M'ﬁﬁ A, l—.ﬂ:&l- Ir Ncﬁﬂ&r%*oirism_s&ltx T LoaR
HSME P, ke - ,7&A1>$\ﬁ C, 9, %
hb&ﬁﬁsﬁﬁ&mLanv

BRed Nuetfoonsdairad, 0ok, 2 codunaaasegsst
o Ip- Nc‘ﬁ&tﬁ:&'&St ﬁi«;‘ix&ﬂmidﬂﬁ g o -
sonBasus. sonsd N fBkat) B o R

R Bk, 70-&0’&)\531513&?\@3)\‘\; Lk SUCHENE § IR
Rhednssemhsucos’iniaes, B gl s _
Refloe®B, D E vy, snnolthans T 5 cooboope”
THABHRM<, Eﬁioﬁ&“éb)ﬁﬁw\@igw g oA‘DD
;{bbﬂkéb .1&3‘( Mk e®Ee0 nou“. T——
Loz éi)\gﬁﬁ D-E, Qﬁﬁ\{hﬁ)ﬁaﬁﬁoﬁl NUMBER OF CYCLES,N,

“:t)\LEQBL\m’ﬁﬁl\Js{q)fg§< i} 4 LIS &S} -
tbnboﬂiﬁﬁkﬁﬁistgtﬁmus. Tp — Ne it

M ABRRoHMNFRes ey, HRER KXY
PReBheBaie, o BiMobakls s,

(BEXK)

1) Y. Okabe et al.; Surf. Sci. 86 (19m9) 257 .
2) WU Tokahashi et al.; % be published in Nucl. Instrum. and Methods.
3) Y. Okabe et al.; to be published in Nucl. Instrum. and Methods.
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H-TEErRI-T v
bR B & ¥ 8 XK
ARIEMARELEY HES

[ BB T HEiTo-BROFMRRIVLT, EETMRERAELCSEIRMEAOTC -7
AT OS%EERILTTE, TLTAHBNR, H-THELRI-T, 278 ~N< &%
AET TREEREH S Cy(‘_,ic_ Voltammography o XfgEi REREL L TR EF M oD
13 s £ N

2FE BMPBRHE X20X5mmt [, Tr2") —THI1200% THAAELR, k3. Rist
FrR-r, ¢, I-FT,v7nBieaR yv)a= JfPERL, KERAT > L AR
BHRPOX20mm DRF Y VALY HEL s b L, H(Bally-2KA + KTiFy (2104 0 F
JUAR U e k) w004 Ah, BEX Y S TRAK. ATER P TR (£, 0B
BAFTHGY TEAL L., tHIRIR. B8 BA. X#4EH. 2 NARME4ERERY
IS \/olfammogrnm 0BT, ¥m. ’T@Oiaﬁiﬁﬁ»## 4%, R, RIBHR M3 850 ~ 1050
COBERMAV, 50°C L&E T I KTREO ~Tmls 0K T LE,

3R LEREE ORI &, 850° | 900° .

¢ . . 3 KIEEE | BB %m| £E K A
950" . 000" 1050C o 5 & ¢ L., 95mol % °C | x103 cm?| X 10% mm? xto":n Xamiy
Ball, - 2K + Smol 4 K,TiFg + F9 22K ¥ Y10 850 | 0.5 | 400~ 700 0.7 |(Tic),Fe

B3SERTHE. . SE&m. ¥ 900 | 2.1 |[1000~1600| 3.5 |Tic.Fe
9 & 3B TN, L ¥ BE . X 950 | 4.1 [3000~3800 8.5 | TiC
REMoBREEI LR LE, BRERR-WVTR 1000 | 6.4 [4000~4300|12.5 |TiC
50" . IOOdC‘L“EQ’}f’&{ﬁtﬁL X BEWEH 1050 7.1 600 ~3500{13.0 | TiC
WTETC O -7 03485 RIE, 2 BETA () HERRE)

Voltammoamphy 0 £5 £ 1 . 900" 950° ¢ T I1¥ Fe 3 %
. _ K.TF ¥ |2 #m0
NEROLVESHBE (B ) &R LEY, e X153 o xﬁs’gﬁﬁ’ x,é‘m X £ B

000°C TR ERAMEBME R L, 1050°C T Ik I 4.0 |1700~3400( 8.0 | TiC
p 3 _ S e il _ 3 4.5 |3300~4400| 8.5 | TiC
Feo S BBRE R L, T 1T I050°C U485 n 3 TiC 5 4.1 |3000~3800] 8.5 | TicC
FR-9AfK kb EZSNHE, 7 3.1 |1700~3300] 7.0 |TC,(Fe)
TITAERRLIIBEERHIIE D 2@t ) BHEnE)
RERE E£A0°C - UL, KITREEO ~ 7 mlY

Tt R, BRO-MELE2RELE,
BRBHILE2 ~5ml% T 3000 X 10 % mitt #% 2
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IE
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SEBRMEERL. $EXQEMETHL TETC <
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!

1
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MBAVEICF > (1B H5N-BREBOB IR o B2AF S L v @ BRI L TRA
INPELBOFMEL > TR L BT 2 LEIDOND, FFMATEI AT LTS OR
5> (DMAB) S ERFICT 2 BBM=—v T ILH >F BICE OTHERI Y T4 5 FBARICL
TEBRLEY S CE o NAN-BRBOTIRM s b v oy, witibE visftlsisro
RREEHE I - 0 TAREIF T~ =,
2.8 &

b2 FEMUCEIME/AT 3T 412 D3EMCOIREIBL Flom? o 48R3 1 T AR
SEAEL, Table 1 2T L FEMoR M TUN-BRAGIMER L =. MEARBID > F 3740
SETUL LR D, REBPOLIEHEWIVIATENEHN, x> =y b7 LT EY
ret-350757—Fcf>T2%LE. £, Ni-BRRREOX £48ATICIT Co k<15 512
LE, FIBMEE 2 0 T 2 0.5 M HeS0.8%F 25 I 3 Ni-B R Ao SEBE & v A GEigs
bEMIL, BRE & L B ORIRIC I by 1AM EREET ( BFRMEPD & L 97 1L
7Y v ¥ (RSTBRPMEFT) 2 X M CHIERL T2,

3. 84 &

Fig. 2R LEE ) ENBREBOMNEASHTH > 3 BF o TUNOs SBE I2Lufy L T & #5689
CHmL, i BUCEIBBESTILADR Table T
O%mumﬁi@(: F3tov % zond. —% , Solution composition and conditions
BEAFUTLoRAL > T A LCBYT 2Ry, MO0 o e
Te+BoE B & [T TUNOs B A" Q3 g/t 1AL T R/ (10t T1§o3 ‘ 0 - 0.5 g/dm’
X135y, - ORARXONI-BRAEE O5MHS0, F Ind 1) DB -
TRLBUERRE ST C LOBBN YL 32T g, 6 o 5 b

NF-BRARRATEL =%  oRH THIESETTLE "
BIBOLE LY ORBZEETOHTS D" 400C = | oo—sgo—s—s | =
T | B EBOT AT S ¢ NisB © ERYISPES ATLEB § | . pes
ITF > TAR2 3 1300HvE T'H8aL . LA L, RS & 69 T e - ‘n}f»
A& nrEmT 3 ¥ Bo XATB R L, Mrdeens % 40 \ B . 18 §
Yt AfESo W BELTSOE Y, NEHF O | \TIQ><1,/ &
iz~ TN-BRAEOERZ 3B 1AV L T2, =5 //r/ 1l
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Lo BAFICRE L T 80~250 ua-cmof@ 5T 4%, im0, {a/da)
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400°C ?ﬂ?ﬂﬂ?b 4 Ni;BOiE&'t‘I U‘-ﬁ-ﬁﬁlzt tion on the composition of nickel
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¥ 2, ChOLOEEBE TS 7R, EEH TV IF LR TERZERERTT H0 T,
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—®7/— FBIt : Na,CO,2M/ ¢, 30~50T, 10~20A

L df dies 3~5%. NaHSO,:NH,HSO, (2ak1:115), O—O—O—@
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3. & P %2 BeszCeREAMLEa-7AIFHMO
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FEBOBBE r 1 ERT. £BA 4 vy FelC204)3K020, 3 4 & & v %

VREBEMERT BA. CrOIAARETIA it s L -t T "

taEeLr2RALEER L o Co(AC) 2+ KMnOy RS

3.2 BAEE RIDERILEMETHATAHBT
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Lce b, X@EHE, a -7 FICERO r HoSe0s - e
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—TAIFHBELTVE, 2
1) =M/, WA, Eo AL BRABNFNBHASETEAS (1977,
2) S.Tajima, M.Soda, T.Mori, N.Baba, Electrochim. Acta, 1, 205 (1959).

3) I

Mita, M. Yamada, Chem. Letters, 123 (1981).
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