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1. #

& VSRR OBEBAS BT A EELRFHREL LT, K1
WRTHBAGRAALIZEN) 7 OBRELTHIA -y 7HROBR
REPETOND P9, ZOA—"—y ZHEITRD bR D HEEE, EfES
VIR P EBEBLTERITA (R Mo MEAK) & BEHEERO T T
AELERREAMT 02RO THSZ L THDH, REMIL, HERY
M CHEBROEECM IHECERTBY, —RIZBHEREZEZ LIz WEETR
BEME CHLITDICRINRZBREOTHEB LEN R END, 4 —1—
Ry TEFMBO—2IZFT b Tna, X oA MEfAKIESY A b
RO EEMAL, Nat, 807, HCO,” 72l #E&teFEnSH 7 AL VI (pH8~
10) 12725 9, BIBOKRBEKERTIZEBITS Fe 0B —pHEK (K2) 9 %
BEWTH &, REBEKBRPICBITZREFHEOBERERDIT Fe,0, /213
FeCO,;, HDNIZTNOLDRAETH D Z & IMLERAAEHEELENLHETE
b, BKEMNY M PREFIZBODTURZHFOBERLPETIHE, T0E
BARPIIERS A Ve oBREICHERETIEEZ NS, LR,
RBW L SKEMRX M4 P DORBEICEBEEREERYDE L L THE< 7R
A FFe,0)% 52 ERERBEZTV, REHOBEAEHEN Fe,0, DHEFEIZ &
DIEsDEMELE O ZoZ xRN REsetoRirsnBELT5 4
— =Ry B E UTURBFEHPEEEI TRV EFEKR LTS, Fe,0, 0HE
B XY REHOBRBIME SN A8, HBEEOHEMITED Fe,0, DEE
B ORE L Fe,0, XM TOKRBRERGOREIZLD OB L BN,
Grygar 5%, EFHTHIO Fe®n b Fe,0, D Fe(ll)~BITT 5 Z & T Fe¥'~
DETPITONBIRIEA D= ZA L BEF Ty T ET ML VRELZ DY,
T, Fe,0, DHREIZ X D REFOERAMBEMELZEMFTEZLOEE XS,
¥z, SVBOL Y — FRIGIZE LT, Fe,0, B CIdKBERERIGBIERIT
%5, EORELHD O LERST, ZOX IR Fe, 0,00 Y— FRIG%
T2 enTENE, REFHOBEEESMEINLRZWVWEIIIZTAI LY
CIGE N R - Y (W '

FREDEHBNL, A A E— bRy ZFHEET Fe,0, IEE LU Fe,0, %
ERk & THEBESRICYEELZER L, N2 M4 MEfKR L UBER
BHRICBT 2 EMEABRILEED D Y — FABEEICRETRITROE
EFRALMNTTBRIETHD, Fe,0, 00 Y — FRIGEZIEIT AR LESER
BB A T RIE, §KEHERY M A MREGTERIRAEEE TS
EEEHEEMTAT-HDDOERNYRBLND EEZLLNS,

1



2. EBGE

2.1 =k

AREHIIT A — =y 7 EE B O R EH (JIS G 3106, SM400B), #®d
EEERERME LT RF 4 MFe,0)EEK, BIGESEHOEEERE
& LT Fe,0, % £/ & T 55 HEESE(LWEREZ v,

A L RBHITONT 7 =T A4 b =54 M6k 5 EILATH OIZ RS
EELTBY, FOLFEEKEE LITRT, RITANOHIT ¢ 40X 2mm O
R THY, Zhiv 25X15X2mm ORE IR 20 H L, REERE
iX SiC #E 1500 BETEAME LS, FHE6um BIW1lum OF A ¥vEV
F—Z MBI L Y EEICE LTz, 20%, Az y /) —1EBLUTE

PR THEERESRTHZ EICE VBB LE, '

Fe,0, HER LT Fe,0, 20 & T HEEESBLDEETIA T E—A
ARy ZIREABSDNEIC L VER Lz, FoBRAEDERIZEMT 5 Carbon
EBREERDS IBSD BICKVERILE, R3 T 27 A4y E—L ANy &
MIBS)EBE ORI Z R, A IRADAZ VY —R R T4 T AV I Y
— KECYH DA F>V—A (Ion Tech H, model 3.0-1500-100 IFC) #{#H
L, BHE Ar (AABRER, #E 99.9999%) ZHFE T2 E LTHW:., &E
BRIZBIT B4 A Y — RABMESREII Y — A EES 750V, B —AEFK % 15mA,
T L—&—EBESY 150V IZL, Ar HAFKE% 2.0scem 2L TiTo 7,
PERICIT, F v —DFESHD 1.00x10%Torr IZETHETCu—F J—R 7
RP)EZEHAL, FOBI—RHYFRF(TMP)E 2 —F ) —R U TRP)BES
LR RICELVEEE 25O HAMOBZEEZEEIT <5X10™orr & L,
KA DEEEZEEIX 75X 10°Torr ~ 8.9X10°Torr TfT7o7z, #—
Z oy MIFEEBESE I Fe,0,, Zn0, ALQO,, Cr,0,, Mn,0Q, Ti0, MoO, %,
BRBRERERIAHE Carbon b B2, #—47 v FOHRER 2 1277, Fe,0,
—M,O, REAB{LDEEL LU Fe,0,—M,0,—M 0, REATRILYM DO
Bl Fe,0, #—% v M LItZ 7 Ly MROKZE M0, ¥ —4% v FEZ BB L
THRYBEN_EEF—Fy b2 HWTHEBE LE, BRI, v—RSE
RERAR L OEEMERICEAYA AT A4 FHS5 X, TEM BloR Y p—=R
FA MR, ICP—AES HIZA&IR, SAERIC LR D KFH#(Carbon Steel)
& Carbon EBERIBSD—Carbon)z ZhEHH W, & 3 ICEROFEHL
BB FiEE Lo, BRERY —7y Ma& Ex S, REREBOMER
RE—ZPi <o DI EIRE % 10rpm THEEzXE 7, BEOEEIIZRERRH L
KEEHFREFQCMYDE=Z U IV HIFE LT,



2.2 EEOBE LR

IBSD =iz L 0 ES L - SIEOERZERAEROH 7 A Btk % A\ Tilg
4 X5t (KLA Tencor #4, ALPHA STEP 500) 12X 9 K, SBAERAOTR
EMERE UCHERT 5 IBSD—Carbon EEEROERERZH 100nm & L7,
i, $RTCOESBHEROEE ) 100nm & Lz,

IBSD i LD fERL-HECHERKIL, AeRICEEFLEEEYR
1.0kmol-m?® H,80, (5ml) F CERXIENIZEREE-BITHEKEZMAT
2E% 50ml & Lol oimRBEE A CHELEE S S <R o
(ICP—AES)IZ L W sk, DATICHWS ©— 7 ¥ —F BAIEK & R ERIERA
R EE MO FEERERK, 1.0kmol-m?® H,S0, 3 X UHEEUKE AW TE
WL,

BONESHT—F 00, Fe,0,—MO, FEABLYEEF D Fe gl X7
5 Moxn®ENGE: Xy RIS & Y R, FiRic LT Fe,0,—M,0;,—M',0, %
BABRILOHEEF D Feond MegllhT 2 Mg P ENVZR Xy i [212 XD
KRz,

Xy=My / (My+ Mg.) 11
Xw =My / (My+ Mg+ My [2]

(22T, My, My, iZEABILH T OIS TR Moy, M oxnPENVIRE, Mg,
IEEBII T O FegnPEMBEL L) BIKOME Xy 3% 4 Ot
BORPIZR L,

2.3 EEOHBEEE

IBSD i & 0 fE8 L 7= EEOMMEROEE L BB EORITIZREE
T M (JEOL %!, JEM2000EX IO#! 200kV 35X ' HITACHI #, H800
ELECTRON MICROSCOPE 200kV) %R L CiTo7c, BEZRARBHIIL,
AU H—RRA MEERCEBE L-HEEL2T P e 7 7 BELTRD D
— R RA MREEMRSE, BRPCETETIEELY Cu ¥ — M Ay o TER
CLEboRERLE, ‘



2.4 BEVEMNOEHE

AR OBX EFHARELEFMETI-DRTF v a x4y F(BFEERM
model 6600)%)‘%11\(@3%&;}@@0%%??0710 AEERILERE & LT 0.35
X10* ~0.65X 10“m %:% L T DE 40 % o AR % g8 20Tk L 7=,
HBOERANF—IZEBEL, &bl FWET~7&N774/@%T%§
L7z, BMABEMRITIT Ag/AgCl (3.33kmol-m® KCl) B . WBITITHEIRE
R e, BRRRIZIIAESESV A MEfK (5.72mol-m™ Na,SO0, + 8.86mol -
m™® NaHCO, {RE¥K, pHS.3) & 0.1kmol-m®HCL % H\ /-, e~ )
A MEMUKORERRIZASY P4 M2 100 B B & ¥ 72K O SHHE (SO -
550ppm, HCO; : 540ppm, Na': 460ppm) %#ZZZ L TRELE Y, EEEK
REelo— + KOH BABRKREZ AN MM E 3 A2 BLTERSH
72 Ny N7 L O RERNC 8.6ks LA EBE L7, BIERETIIBREIL2EL
WERZ N, ZEHK T L, BEX 208K 2R 1=,

SEBAEL, RHEEL AR 300s BIEE LS, 7/ — FoE
TIXERBIEBMN S 0.05V BABMND, HY— FHETI 0.05V %f;%u
M5, 3.8X104V-st DEMEIEE CHMEL B LT,

3. FEREER

3.1 HBORE

X412 Fe,0, % —% v &2 T IBSD i CES L= %D TEM f%&%?%
BEFEEZR Lz, TEM 52 038R 88 s h, BFaEREe» b
ABRRET Y I BRBEREN, 2D b Fe 0, % —4 v N ANT IBSD
ECTER LB R L L TWA I BRI, 2 LT IOEBEDRS
BETZRTT 27201, BohkEHAAF— 2T 5 /ao%m_w_ﬁ:fc
[8]% AW, lﬁtﬁﬁ“éﬁ%ﬁi@%ﬂ{%%*w_o

d=LA/r [3]

(diXFEER, LEBXOAIEDASER rZEHY > Z0RR)
ZOBERERAITR L, RADPD ZOBEIIA RN BOKLIEESLEHT 3
Fe,O, THDHLRIETE 3B,



3.2. REOBEMSEBEER X UHBRES

[ 5 IR~ b A REfUKPIIZ R B REFB L IBSD EIC kW RE
$A_E 1z Fe,0,7% % 100nm 3} L 300nm FF S EERBOT / — FB XU
Y — F4BIRE =T, KREEOBRRFENMITI—0.5 ~ —0.4Vvs. Ag/AgCl
(8.38kmol-m*® KCI) THBA, LBHHE ENREHMOBRBEEMLY
03VIZLEREMERD 00, ik, AHECRLEBEBRNIIE Y — R
BEIThlholloir, BERPERRBEOREELZITANLTHL LEDN
A, REMET /) — FHHET S L —0.4 Vvs. Ag/AgCl (3.33kmol -m?® KC1) f+
ECEMEREY— 7 BREbIL 3R, MR X3ERBEVIIED 5, B
LR LEIT S, Fe 0, BEXZHMSELREHMET /— FoRT 3 &, HHE
EOMCEGCERERER N SN S, X Fe,0, BEX Z OB #H
TRERRED, THRE#ELEEZTTEEZLNDS, —F, REHBIUVREHIC
#E L Fe,0, BEDY V— RHBE T 5 &, Fe,O, MELHWBEERTR
FHOKRBBEIIRBRMOLOKFZREEICLAKRELL RS, L LHEFEE
OEWZ LB D Y — FSBBRICEVRA LRV, EOKRENS, Z0R
BRI BWTREHADOERD Fe,0, DHEEMFEIZ LV METZDEE IT VY,
Wiz, @6 LE7iz IBSD I L D Carbon EE EIZHEE Lz Fe,0,BIKR
L O Fe,0,~MO, FEABMILHEEOMESY T4 MEMAB IV
0.1kmol-m?® HCl iz} 34 YV — Foliz =3, K6 3G eBR{bmER
FORMILTEROEFENVEOHA, H7EBHZVWES THDH, HESL
b A BEEMUKIZIT B OBHBRII KRR AN D E TOSREHBARE
ETHDd, “HITBEROERPKEL, BEOEREEESEWZ LICERT
2b0rEbNSR, FEITHAL TR, FHEABRLHEROKFREE
IR HAREOBEELRLNDE, FhIZERERERAZLNRNI EMD,
BIN& BB OSRSRARTH S, £ T, 0.1kmol-m?® HCl FiZHiF 5
BV — RoBHiE D, FHEERICHEEDS Y — FREEZFMT 5, £0
fER. ZnO & Mn,0, iX Fe,0, DBETHEMEMEIET, ALO,. Cr,0, Ti0,
M Fe0, DBTLIEMENFI TE B, Tz MoO, IV EFMIBWOE TG
HTHEA ARV, HHIRERNLZBEIZB O T ERREEMN
—0.2 Vvs. Ag/AgCl (8.38kmol-m?® KCl) #HiFE CHERLMIBITL, FOENM
EPENBH Y — FHoET 5 LT REECTRERBRENARB I %,
=X MoO, DEEEMI L, Fe,0, DEEBRIZEBVTH MoO, DB FEIERE
RS EELLNS,

IBSD—Carbon EREHRIIERGEENEBHOREL, KFAEBEENAKENT
Ens, BREEHEOBEVNEASBIAHEROS Y — FEEEZ XLV EVWiBEES



FATHIETCEAT-OITHER L, B8iziX, Carbon #HED TEM # & EF#
ElT% % 7~9, Carbon BEED TEM @ HidhiBdBEENT, HETLADH
DRRMBERELTWBAEICRAD, £, EFREFRENSIIERY 73
WERITCREZDED, TELVTFATHBEEZLND, :

Fe,0, DB TEMIHOBHENRKZ WV Cr,0, & Ti0, B LT, 0.1kmol-m?®
HCl FIZBIT 5 IMBEOHRIZRIETIEBER~ORELH IR LE, £
5 OFMEBERLH b | Fe,0, BT O Fe gl 2T 5 Crog. Tign S H B 20%
PR CIBTEMIC L ABEORELEEZMFET A LR TE S,

X1 0T Fe;0,—Cr, 0, REABIER, B 1 11 Fe,0,— TiO, REAER
L8R TEM # L ETREFTEBZ7T, COBEDO TEM &5 bifHs
RAEE S, EFREFRG) OITLHBHARRERY 7 BEbhT\a T
D, BERELTHWEZ Lbh3,

Fe—Cr &M Mo HEMIZ L A3MEMOHBIZOWTES T THZ L OIFER
WEINTNS, Mo OLEHEMTLEY Fe—Cr 840 MG HSEREEL
ZFELLLBYEIEBRZ LD, Fe,0,—Cr,0, RBABRILEE~D MoO, DEM
LD BTRBRIGE ST B8 En5, 22T, AHETYH
ZDPRIZONTHRT A, K1 21T 0.1kmol-m*® HCl FizHiF % Fe,0,—
Cr,0,—MoO, ZESBLHEED L Y — KolE T+, ZORKEHND Fe,0,—
Cr,0, REAEB{LBHEIEIZ MoO, 2HRMT 2 L VEOBRMTE LI Y — REIS
ZFEEIIRI S B Z bbb,

2,
4 5 i

(1) BHESRY b A MEATIZBIT 2REZABICRFF LICEE LK
Fe,O0, BIEDT / — FR LU Y — FoMREHERN D, Fe,0, BEDHERIZL Y
IRFBWOT /7 — FROGEEEIIHE &, KRBRBEEEKRKELLTS,

(2) Fe,O,E~®D Cr,0, & TiO, DML, T OEHFENHEINT 2RV 1 Fe,0,
DIRTTEMRE RT3,

(3) Fe,0,—Cr,0, RESBAtHEE~D MoO, DEHEMIZLY, FOHY—FK
FOSEE I RIBIZIE Sh 5,
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10+ 1299 Fe,0,,Fe,0.,FeCOs DRI (Bhr-pHEI25°C) P o,= 10 atm
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\'"\., OE
\-

H,0 h-\‘\_\ Fe, 03+ 03
.

HEMATITE+WATER
Fe 20 5 + H 20

MAGNET I TE+WATER
Fe 30 4+ H 20

.

- FeCOs+ H-z\\">/
SIDERITE+WATER ~~._
FeCO;+HO =~ - ~.
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%1 REEOLSER

g LT JIS G 3106, SM400B (FE#4TH)
C i M

{24 RE / mass% S 1 P S

| 0.12 0.15 0.65 0.02 0.04
x2 =5y OEFEEFTOHERK
A=y k fi Tik

Fes0s (BHEILEHEHRE) 99.9% 130 X130 X 5 mm
Zn0 (BRI 2R R AT S 99.99% 20¢ X5 mm
Al203 (EHELSPTRAE) 99.99% 20¢ X5 mm
Cr20s  (E#ELEHRm 99.9% 204 X5 mm
Mn20s (Bl BZe) 99.9% 104 X 5 mm
TiO 2 (BEiE P BRAR) 99.9% 206 X 5 mm
MoO2 = iR LR 2R A L) 99.9% 206 X5 mm
Carbon  (L7XA&1Y ybH ) 99.999% | 130 X130 X 5 mm _

£3 IBSDMICEEAT 5 EROEE & MILES %

— IHR/—), 7t bR TEERRES

iR | AL ; =P
o L, e BAKFILAY KH, Bk, B, Carbon # 4§
RILPRIAFASAL o vmcmE RS BERE
RYyh—RrA b T4/ —ILhTHREEkS TEM
BRpE T TRERE
' ICP
SE 4 - Fo b oBCHRERES
ERXE (~#1500 SiC#)
o 1 - H4YEYFR—ZMHEGum, 1ym) [ HEHE

IBSD - Carbon

AER BERTV7r—4—RKILREE

SR E




s

Sputter

Ion Source
Assist
Ion Source |
Rough
Valve
Gate
Valve Fore Leak
Ar Valve Valve
Gas
TMP
Power Supply
Slow
Leak
Valve
RP
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&) (B)

4 4 Fe304 A2—4w FERW- IBSD iRiz &k YER L7z
FIED (A) TEMi& & B) EF#HEITE

&4 Fe30442—47 v +bE#HAW: IBSDEICKYERLT:
IR & FesO4 RERHM OB FEER

IBSD - Fe304 ASTM(19-629) - Fe304
HrEEkk | BiRRO | BiRo | #Fafkk | 8E & FH
d/nm . RE i1 d/nm | I/L hkl
™ 0.4838 weak | sharp 0.485 | 8 111 |

0.2963 medium sharp 0.2967 30 220
0.2531 - strong broad 0.2532 100 311

- 0.2424 - 8 222

0.21 medium sharp 0.2099 20 400
0.1722 weak sharp 0.1715 10 422
0.1606 medium sharp 0.1616 30 511
0.1482 medium sharp 0.1485 40 440




/A-m?

1

L L) IIIIIII

1 IIIIIIIl

1 ll|llll; L0 1 Euil

1t IIIIIII

E '.l‘ 5:. E
= E : ..5 [A} Carbon Steel |3
§ [B] Fe O thOnm) { Carbon Steel é
i [C] Fe,0,( *300nm) / Carbon Steel |]
[ . | . I | , | s | . | .
14 -1.2 . -1.0 -0.8 0.6 -0.4 -0.2 0 0.2

E [V vs. Ag/AgCl (8.33kmol-m?KCl)

5 IBSDikIZ& Y iRl LICZkE L1=Fe, O &ED
BgRAY A MEfKBRIZBIT 5518804



10 1 | ] | E 10 3 | | | "5 | E
. - [Z\l .
. - [6 [1] .

0 0 [4] 5'.: ] /

10 3 10 F [3] . 3
®, 10" 4 o w0'F =
Bk 1 8 E
< N ] < [ ]
"0t 4 T’k -

- | [0] Carbon 3 F| [0] Carbon 3

- | [1] Fe O, - M| [1] Fe O, .

[ | [2] Fe,0,-Zn0  (X,,=0.10) i | 2] Fe,0, - ZnO  (X,,=0.10) ]
o| | [B1Fe,0, - AL,O;  (X,=0.06) 5 || 81 Feg0, - ALO,  (X,=0.06)

10° E| [4] Fey0, - Cr,0; (X, =0.11) E 10 E} [4] Fe 0, - Cr,0, (X,=0.11) E

C | [5] Fe,O, - Mn, Oy (X34,=0.08) ] L] {5] Fe O, - Mn, O, (X,,,=0.08) .
[ | [6] Fe,0, - TiO,  (X;=0.09) 9 | (6] Fe,0,- TiO, (X=0.09) S
- | [7] Fey0, - MoO,  (Xy;,=0.07) . H 7] Fe,0, - MoO, (X,,,=0.07) |
ot 1 ot )
14 12 10 08 -06 04 -02 0 08 -06 04 02 0 02 04 06
E /V vs. Ag/AgCl (3.33kmol-m*KCl) E /Vvs. Ag/AgCl (3.33kmol: m°KCl)
(a) (b)

6 IBSD;XIZ & Y CarbonB4E L 127478 L 1=Fe O jEIRE J:UF%O 4-Mx0y%%ﬁ‘%ﬁ*£‘lt%§§ﬂ§0)
(a) BEER Y b MERIK () 0.1kmol - m °HCl BBEPIZH+5H V— FHBRIER



T 3 10 E
= 10’ E
-1
- a 10 =
] F - ]
] ﬁ C ]
| b -2 ] [O] -
3 E 107 F E
B reor” ] 19 Sorbon U
- _ . - - 83 1 -t
| [2] Fe,0, - Zn0O (XZH:O'25) ] M| [2] Feg0, - Zn0  (X,,=0.25) k ]
3 | | [B]1Fes0, - ALO;  (X4=0.21) 3 || [3] Fe,0, - ALO, (X,=0.21)
10" E| [4] Fe 0, - Cr,0, (X,,=0.24) iy 10" E G E
- [5] Feso . Mn 0 Q{ l'=0 16) E E [4] Fe304 - Cr203 @Cr=0‘24) -\E
C - rlo mo (xtn—o '25) ] | 5] Fe 0, - Mn, 0, (X, =0.16) n
i et - y 7| [6] Fe,0, - TiO,  (X=0.25) ¥
-| [7] Fe;0, - MoO, - (Xyy,=0.16) v I | [7] Fe,0, - MoO, (X,;,=0.16) )
10-4 1 | L l L | L ] L l 1 g ] ] 10"4 ] ) ] 1 ] t
14 12 10 08 06 -04 -02 0 08 -06 -04 02 0 0.2 0.4 0.6
E /Vvs. Ag/Ag(Cl (3.33kmol-m?KCl) E /Vvs. Ag/AgCl (3.33kmol - m*KCl)
(a) (b)

7 IBSDIEIZ& Y CarbonE4B L2758 L f=Fe O, FIEH & UFe3O4-MXOY§*E‘S’ﬁ§4b%§%HE®
(a) R b A MERIK  (b) 0.1kmol - m *HCL i#§iFEHRIZH T 5 H V— Ko iERREs



@ | B

B8 Carbon®—#4v bk "&ﬁ LWV-IBSDiEIZ K YERLL 7=
EBIEDOA) TEME & (B) EFHREHRE



[A-m?*

X9 IBSDi%EIZ &L D CarbonEdk (72

10 T i T I T T T T I T T T T
[4] 1 {0} Carbon
\ m @ U Inreo,
10 & 2] Fe,0, - Cr,0, (X, =0.11D]
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Table.1 Chemical composition of magnetite and carbon steel.

(mass%)
Magnetite Mg Al Ti \'/ Fe
0.04 0.02 0.07 0.30 bal.
Carbon steel C Si Mn P S Fe

(SM400B) 0.14 0.19 1.02 0.011 0.001 bal.




Positioner

Salt Bridge

CE
M _ L -
Magnetite | Carbon Steel Magnetite ' Carbon Steel
1 [ or Platinum 1]
Zero shunt ammeter Potent_iostat - - Galvanostat
i . with or
Function Generateri [Zero shunt ammeter
Personal computer 1 —

Personal computer

Fig. 1 Schematic diagram of apparatus used for a) measurement of coupling current
and b) voltammetry of the microelectrode.
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Time-variation of a) coupling current, iy,
and b) electric charge, Q, flowed through

the magnetite electrode in 0.1 mol dm™
Na,SO, solution.
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Fig.3  Cyclic voltammogram of the probe electrode located
above the specimen electrode in 0.1 M Na,SO, solution.

a) Platinum or b) Magnetite specimen electrode was
cathodically polarized at a galvanostatic condition of

i =0 ~-60 yA cm™. Potential sweep rate was 100 mV s
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Fig. 4  Steady state-polarization curve of magnetite
| electrode in 0.1 M Na,SO, solution.
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Fig. 5 Potential-pH diagram for the iron-water
system at 298 K.
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Fig. 6  Time-variation of the normalized probe electrode
current, Al,, in 0.1 M Na,SO, solution.

The probe electrode was located above a) magnetite
or b) platinum specimen electrodes, which were
cathodically polarized at | ig |, and was polarized

at—0.15 V (SHE).
Al = Al (i,)- Al (0)



15 | |

o Platinum
O Magnetite

lig|/ A cm™

Fig.7  Relation between specimen electrode current,
| ig |, and normalized probe electrode current,

AL, in 0.1 M Na,SO, solution.
Al = Al (iy)- AL (0)
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Ip /nA

18ks | 18ks |

_3.0 = P Py |
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t ks

Fig.8  Time-variation of a) coupling current, i ., flowed

between magnetite and carbon steel electrodes and
b) the probe electrode current, I in 0.1 M Na,SO,

solution. _
AL = Al (i))- Al (0)
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E, / V (SHE)
Fig. 9 Cyclic voltammogram of the probe electrode located

above the specimen electrode in 0.5 M NaCl solution.
a) Platinum or b) Magnetite specimen electrode was
cathodically polarized at a galvanostatic condition of

ig=0~-60 A cm™. Potential sweep rate was 100 mV s
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1 [ | 1 l
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Fig. 10  Steady state-polarization curve of magnetite
electrode in 0.5 M NaCl solution.
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tls

Fig. 11 Time-variation of the normalized probe electrode
current, Al,, in 0.5 M NaCl solution.

The probe electrode was located above a) magnetite
or b) platinum specimen electrodes, which were
cathodically polarized at | ig |, and was polarized

at —0.15 V (SHE).
Al = Al (i))- A, (0)
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O Magnetite

AL/ nA

Fig. 12 Relation between specimen electrode current,
| ig |, and normalized probe electrode current,

AL, in 0.5 M NaCl solution.
Al = Al (i)- AL (0)
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Fig. 13 Time-variation of a) coupling current, ic,,e,

flowed between magnetite and carbon
steel electrodes and b) the probe electrode
current, Ip in 0.5 M NaCl solution.

Al = AL, (i )- AL (0)
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SNOFREENH B, o, COXRZLBREEEIZ DAYV — FRIGWKETZD
RERICTHE EEZSE, KREAADFEICLEEANLRICL > THEBAS L X5
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DEFBOBEICESIKEHNRREEFEOREELLEA XD S T7ICLUE
Ed B EaEH ZOREREICRITTIIRIA MIEOZEIZOOVTRET L.
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2. RBRAE
HEMI, BBEY A 7 IVEREEL VESEEI N SM00B KRB THS. Z01tE
FiakExR1 IR, COFMENDS 40mm o x2mm' O BEIKICM TS zHE B0 .
COEEHCY — FRERY O, B ISR &3 (2, WE60mo D7 & U ILRBIASE
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EHICT X U — M~ #3/0) RO THEET 7= COREEREH 0, 25, 50, 15
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fo. EMREICHS LI RIA FOBEEL 1. ¢ko/m TH B.

SABAREE, F{EERHE NaHCO, &2 BB/KIC L YFHE L7 0. 01kmom® NaHCO, /K&K T
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FERALCEEOHRREZR 2 (CRU BERRINTOHEWDRICE(RNESE
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HoMCORIEICHBRRE, RICHICHEHEZEANTESE, ZORETHRES
1410 mis (SR L/ SHEE Ar H X ERTHE, RICEEETHRIOT ST
(EFBUFRRB CC-BAIDINER LT, HSEADRBRBKE Ar HRITXY 21. 6ks 12
FRSEN, RICES Ar HXRB#EINE. CORET AXsovbs57124&Y
HZMEREHNEL, RERFPTHIER BENIEAEBRMTELN LEEMD
R RSBOAZHOBOEEZRACS LT, RBSBEICRE L-HRERETED
TWEAZRAECIYERBREARICET LU RDBICEBE I8 Hilk
HICHBRBENMNSEEZRERE L THAMORERMOSTA %S Uiz, BRRIG
CEUERUOIKRARSRICEBORABRARERRT S Ar HREWS LLICHRY
OZ rSTICEETEINT, FIEOHRBICHRIOZ M5 TICL>T Ar HZmh
DIKREFEELAEL, KEAXREREICRE L. £ KEHZAREEEOR
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(CHETEERELIBEOKENAREFETHS. —A 10volliH,-Ar HAEAZR
FO7 RS TICEEBALTZFOEZOENERBLIE. L2AT KRARRE
EEE Vs, Ar ARFREE V [nsT]EddE, ARIOTEITSTICASHR
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200 WA THBLBHERINT.

1.9 BABEREICSTZRERL COKES RREREICRITT oH OFE
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3.3 KEHRBRELRIIT?IRTA MIBEOZE(ER
BROREETIYIRIA MEMELRZRERRBRCRBELICLEOKRE
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KREBEREILDNWTH, ERMEBORETE CIIEHTR~OEEBBREl S, HRTRERS
MBRLNE, KEREER i, 3B LETHQAME THIIEPE 12 1LERSHh, &
WCTOBHRH»HFEHIL 1,=2.06pA EHEESND, SHIZ, M 63h OBRERREOKREBHDOE
BEGRD) 4. 9mg THY, 2MOEKIC X BEME Lz & & O EHBEMETRIL i, =75. 0pa
B, —F, EREROEIEIL 1,,=7T1.20A T, ZOB OB ETH EEREKEIL15.6C
ThHd, ZhEY, BRCEI WY —FRIGDERITEOIFEEALERTTREZ A FD S
ENTVARZ L, BREAEI KEREERIIBEREED 2.06/75.0=0. 028 (3% TH, 1
EAERTITRIA VOB THDIETHIENTES,

13, 14 3REE 24’ DRFML~ S X FA V2ER LEBESORBELR 2y b TH S,
I O EIIT 364pA 1L, B 5000min #ITi 31pA 723, ZOBOKFERERIT
500min # 2> HIXISIEEROITENL, OO FEHAREREEMIL 2. 13pA L7225, ZOKE
RAEEBRBEIIRBHEOKEHED lon® DFES (2.06p4) LIZIER LT, REBHOE@EIZ L B
BRI EERRBLTWS, 7, B 11 L RERIC 3750min T TOERERELZRDB L 17.4C
ThHY, ThHHRFEMOREHFEIEGFLTWRVENVRD,

X 11~14 (IREEORROBHEFNTH D, H15, 16 iXIRFRAOEKEBEL 1. T & LTH
RRLULEBRTHS, (IMOEKENRIL 966uA, 2280min #1213 20, 7 pA /2o TV S, A
AR 500nin #H HITEMRITEIM L TWS, ARBEBERIX 500~1000nin TRRK
VR, ERRI RS O TR ERIL 4. 23 pA Th 5, EABRED 2. %650z P LRESNDE
SR 7.776C, BERBHROBAICLVRDELELRELIRITT1.620 CThH D, KERERT LY
BRNPLRDD L 0.58C L 25 BREGICED BARBREEHIL0. 58/7. 776=0. 075(7. 5%)
TH D,

T T, REFEEIRZA P LETOH Y — FREDEIGIZOWT, REFEREDS 1 e’
E LT e DB HOWNWTRITT 3,

I REA NETOI Y~ FRIEDKBERLEEBRE iww <7/ XEA PEEOBTERZ
i REHALTORBEREERY e L, 2EOKEREBRY i, SHERY i., &
DEMRERE i & THIL,

igal = imgH + img (2)
iFe:: iFeH + igal (3)
iH = ing + iFeH (4)

DBRENH D, EROEDITERTEIRTHEL b, ZhLERENE 2TORNE



BRETHIERTES,

L on? DFERTH, ig,=75.0pA, i =71.2uA, i,=2.06pA THY, (KLY ip,=3. 8uA
ERY, 1,,<0 E3, TOFRABAERIL, EHNEKEREERONCKELELSEE
RIEOREREIEKEFEL TV D b0LEbN3, 1.7 oo’ ORRTiL, ip,=56.8p4, i, =
55.TpA, 1,=4.23pA THY, @RIV ip,=1.10pA £22Y, 1,,=38.13pA 2B,

WFHIZ LT, FTEDORERTi,=2.06pA H BV L ipy=3. 8us, BHIZBIT B ipw=1. 10pA,
faen==3. 13pA OKBRABHRIE, REFHEMOBE A THA SN AZERAEEREEOBEIC
BB, i, LI TRRAHELLEHR LEBAOAERLEER L, REFHEMBOBED 2
FREL 2TV, BREESIOBEBRE L ARRERONERAENE L bIEETS
e, TOBREFHEICTEMT2LEIHDH, A~/ RIAL PEERTEZ LI »T
EROKBRREEFERESEEE THINT AFEERH S Z L b5,

REMEMOBEAEBA (~740mV FitR) AT, e & OE& TIE-700~-710nV, < 2k
FA MEOEBKTIE-660nV AIELHVBREMETRTICLPPDOLTAEREERIKE
WOk, KEBEOAY—F (AEBIU~IRE A ) TORBERESKEREEEZELL
TWBHEBZLERETHAI,

3.5 TR MI&DBREOMELRD DT |
AIEE S TORE L AFEOFEBRI D, <7/ X444 ML ARBEOEEONGEIZE
LTELTOZ &AM,
(1) BH5 L7 NaCl AP CORFHEDOEEIEEITITF 0. 3pa/en® T, B Y — FRESIEAKD
BRI LAKBRERISTH S,
(2) =7 %54 Ve REFLEMEITD L, REBOBFEEE IR FMBEIMOIBE OB+
WEMT 3, Z0OBEOI Y -~ FRIEDIELAYE IR 7L VOBTRIGTH D, REH
FEhlE=w IR A P ETOKRBEREFRE ST TENTHFREESEH B,
(3) w7 XRZA FE-T7500V HEFETH Y- FHBLEFFICE, v 7/ R¥ 4 POBITICE S
KERA Y- FEHEARND, BELRAFREIZ L2V VY- FoRBICE o TRkER
TR EA FPRTBRBFERL TV EME~Y I RE A MERAOBMBE T A E <, RREAZA
BETERP/NEL BB REA PORKBMEMDP+FET LARREOCH AP IEMT S
TEBEZLND,
(4) AEEORTI D, BESEVPELABIFETIHECE BRERD L LTHE~/2
ZA4 XD E Fe(OH), 3 DV it FeCOy (IR - ERBAEORE) RENEETHDILEZD
o, Thwz, MoPMOBESEFEVERE TR RE A FBRAERT 25, BRIEE
ENTBR~ITREA PEBREN 2MOBEERD L eb Y, BROLLIEERIED
BV, QYBICE) TRRzwZ 32 FZA MLX2AOBROMEL TOHMEHEETEN
i3, 2EOBEAREHETEDI I LIRS,



4. FEH

BTEEEEICBI &5V T, v /R ¥ A ML ZREFFACEEOIMERS L KRAER, BHE
i, BRBEE: EOREN LR LI,

v VXA A ML EBREAOER OMELHER XN, TOXRES (93~97H) T= ¢
FA L DBTICLBH Y — FRETholc, 727, BEELHE L ARELBYEOBRED
HWENTH 7R, w7374 PEREFROERB LT, MEETROTRID LETOK
RREANBIEMET A TEESREREI LD, SR ELIBEOHVERPLETH
LEBbhd,

2| FCRR

1) REEE—, N E, NS - bE L BEE 98 3R, D-108, p. 233(1998)

2) Ak B WEH B, BHZ, EEEZ A —y 7 EHMHEIOBERIZET S M
HBRMEHTETNONE, BEMERZ, p. 67, (1998)

3) A B, ERER, BF &A=y ERROERICET 2ENBARMTE
FAOHE, BEBEHS, p. 85, (1999)
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Ti-MoRBETI §EOMEM

ABRBIARFZTHE #H LB

1. [FUBIC

B LAV RS EEED OB US B, EEAOHERE, AEINTAKE
MEEME NS, HEERIE. BEAONBRTHSA—N—NRy Z7RELTH
HEE (UTUSBRESLTS) X, EENY A MEEMICHDAENTY
FARSHOBRICE> T, BEEICHEREINTWS, LAL, BRHNICE. &
B O OB IERA—IN—/y 7 HROBRRIGIC K > TBRRNHE
INBD, UHBREINECHRREICEE TS, LB T, A==y 7
WCEHENAMEHL. B S OB TERBEORFICH T 2 B RFENIT
BIhThwiairhdaskzn,

F—N—Sw 7T, FOBEAEHICTIDDOERIIATSIENTE
5, —HiL, EMEBHEMETHY, DEREOLEEEVEL S T EZ2RRIC
ERTEREINS, bY—Fd. MEEMETHD, EAEENREAEED
N ERFHRICEATERSNS, ERAEME OREM & L TRERS
S, MEEMEBORBHELTRFY VMR INTHS,

HF% id, BN SBITECELLNRESHA (BREMN) ITBWT,
TS0, & 5 Wi TIOOH N 5 5B EIEEREICEAT 5[1]l. TF &, €D
EFEENSFEMNICHEDERE (MIC) 2EUIZKWHMEEENTVS[2],
MIC 3. FORELECEBICOWTREARENREN, LT, F5 2>
D MIC ZFT 2 EWEHEL. ==y 7 BHEMEL T, REREFATHS
EEALS. e, HFY L. REEMOKBREEORLAERETIE. B
HEEZESETIILEPHRABREENZECRL, LMLAENS, TEHE
BT HT B SISV, Nakayama 5 D#ER[8]ICL 5 &, 90 C ORI LMK
T, HEALIBED 10%mass%IiCiBRmNBEIC D, #MiTFy 3T ERE
BEELD, ZOED., USBREOMTASEBKEETHZESICIE. MTE
BEEEICENE, Grl72E0 Ti-Pd G2 OEAMRHEINTWS, iz, F
& AIKERICHLTEVWESERZEL TWD, L. F¥ MEHIEA
ULiz7k&mD, B, TE-H LW EBERT 2 EICERT 2. BuERETOS
V— RERIE. EeKRERERBICE>THbNS, 02D, BTREON
SEEAEEBLEBRERYTO, fF 52 OKBRNFERS CICELLESEHTD
WTHRHPED 5N TS,

HEDBLHIBETFY VICBALREKEYR, HEATZEQOLDIIBET



BN OWTHEBEOET NS S, E1OEFTITIE. BALEKERZE
HEBEOKBNMBIZOAEEL. EEHENE~OKZOEEITZEAELED
RNETS, AV REBEICE- T, MiFy o FIIKFERZRNIBZEEITE,
CDETFTINDRILT B[4]. LALARS, EBROUSEE TR, KEOREHRE
B, AV —RBEOBHEELETS EHEVTAIN, F2O0EFIITHE.
BALKREE, KEBEMHELTEMEBICEESDTIREL. EHYER
TRAKFZELUTHEAIERTSEE25. E1OTFINTIR, ERICX-> TR
DHENFRFZCHMEOWMERRES &, HEINZKFLLWBOREEEL 2
Egd sz sickn, BHIChAEZ@2ENTMET 5[5, —FH. E20EFN
T, AU, ERTRDESNTEMEIRELT A ERSERRBESE, BFEX
NEKROBAEERSIER LD RD =, #HEFOEEKRBELEL
BIBZ Lk, Whongeds2FRld 5(6]. BASEKRBER. KkEE
FEORLRIHEBA2AVTHRENERR2Z2B IR IEICLD, BERLIK
H5HIENTES, Liehi>T, TENCE, B20EFIVNRRERILT 5550
FHEEEOBNTFRNBIMRAS, LMALAaNs, SALEKEN EBEO
WABETIE, BLOETINTREL, BE2O0EFLICH>THHTDHEDE
FERURRALIFR ERE N TR,

MF& 2 OEREEIL. BRTHAFERE Q) THEHDD, 882CLLET
EFAREEZ AU THROT A (bee)NEBLT D, T 2 OFEERBERTIL. hep
BEEZFEOREN oM, bee BEZFOBOMNBHEEINS, LML, V2
Mo, Nb 72 &%, —EEUE, FFEEARELTHEMT S L. BBHETH
ZBHNERETEREIZLDIC/IS. ZNHORMITHIIBEELTEEIT
i, TORMBICHECT, ¥ETa+ 80ZHIIWIBBEHEOFY 64
ZRT D, 2B, FYNRBRALLEKES. BU BEETHEEL TEH
T 5, bee fERIE, BREMIETH S hep fER & IENEANC, KEOBBEENE
M, BEBREDKREN, LEN-T. BEHOFY 68 (LUTBEBITI&T
3) IZBNTIX, BALZKREZ, HLEMNITE2 OEFTIVIZHES THEREEA
WY 5. £/, BIERILSNZ 8B TI ORASHEKZEEL MFy o 0ER
RFBBE SIFIERIKETH S, HlAE. BB TN O—®BTHD Ti-15%Mo-
3%Nb-3%Al DHE [7]. Mt EREHTDORKERET) BNECSERKZRBE
(A T 1000ppm TH D, ZDEIT, TERMTF Y COBEFRKRBE
TH 5 500ppm[8]L D BT LAKEWN, BlEMS, SHETIIX. EHEOCHE
BZIKBRAICKDBILOFELZ, SEHEICTFATZOCELEZTFY VHETH
HEEZBND. T, TOWHERENS, oBIF Y LHEBEL, TS
CICBEHICEN TS0, KERFIEEEALS,

ULhLEss, BRIMIBEETHIIENG, MiFy > BT 5 S



RETOEHERENESZMRENRH D, £z, AL, &€ THHI ENnH,
MFE OBEFTIEAESNRN, ABCEABRENIIHTHRESERZFETY
REED H D,

AR TIE, WMEEICENZBETI TH B Ti-Mo RELITONWT. Hk1
F L ESOEBUSRETO, OVE2EBREERSVUILAREOWEN @7
ZRBRREOREE QRERIICHTIRZEIC DN THRE L, RBHIC
id. Ti-15Mo-5Zr-3A1 B&EHERA L. (HET /— RoEEoRIEERLD
WLz, QEMFT 52D, s ORFEFRICECZFIEGT. TEHER
DEABEMCEN By, EHELEZ. £k, B5NE By HOZEEET
TV T BHEDIT. BEEMICHEL AT ZHERKBRFD, 7./ — REROK
A (LEEREMICOZVEELZ. Q)IIDWTIE. REBA2ELEN S BT
WELEL OBMICHE L ZZIREBTEEREVDT A8 (SSRT) #8720, B
K OBMEKFER SR L,

2. 7/ —RaEshE0RE
2.1. BREBAHE
LM, B F R L D IR R 21 /2. Ti-15Mo-5Zr-3A1 &4
(ELF Ti-16Mo G4 &9 %) ORMEEN (2.56mm JB) 22T ANDEEHEH
Uz, HEMOEEHEREZE LIIRT. ZOBMM5 40mm X 22mm OFER %

#1 HEH (Ti-15M0 BL) DL (massk)

C Mo Al Fe Zr 0 H N
0.005 | 14.76 3.01 0.037 490 0.16 | 0.0006 | 0.0070

UoHURBRELE, SIEEL T, 1200 BF T AVREBLRSICT R
CHTOBETFREREZB IRk, BBFEFICU—FR (S XEEHEE
FH ) BARy MNEELEH L, BESEE2SUEBRF EHE U0~
SONTHBLE, HEBOBHEMIT 1526mm® & LA, REBWHICIE. g
X2 bhFA RKRICHBKELOEH A F > 2HBEML &, 3.5mass% NaCl +
813mg/l Na,SO, + 744mgfl NaHCO, ks Fv 7o, R 900 £ 1°CITHIfE L 7=,
RBRRIIEMESEZETAZHENTHA L. HAOKEABZIRRME 2 B
RN TETERL Tirolz. 2BRBIEID. 8- BBEEREEZANWT,
50mV / 5min. DB/EM AT v TETHB Il o 77,



2.2. FREER

BIEHREER 1ICRT. OMEBROBRNS Ti-15Mo &&13. HEBIEP TK
BREALL THWB YN, HICRINTHWBREBD, FMEERESRE (&
EEAEE) 13, F1luA/em® THoiz. RCEETTHTFY > JISE 1HD
SR ERELZEZA, ARORFEREZRLE. LMo T, BER
RIZHBT 3 Ti-15Mo 6 P2HBERERERX, MFF o LE—ELHEIhs, F
7=+ 900mV vs SCE ICE S BAMBEICRWT, RMRBEBEOKEIC X Z2BHRO
MEENRDRRSNIW, LERST, Ti-15Mo &&b#iF¥ > EFEULCL, H
R KERR TRILREA U W EHERINS.
AEEBAFEROMBNEEL TS Z ENS, Ti-15Mo & & DA EHE K EIL.
HMF& 2 ERIUL TO, EERBRINTVSE O EHERIEND, LT,
BALRES T TR, ETREBICBVWTHMF Y > LABEOMEESHE s
Nz, LarLads, ARAMEEE2E T2 2L THADITE, 4D
BILBMICRFUZEO Ti-15Mo & D KBEMR =X P S/ ETHET L, #iF
FOEBRERBEREAREED ZEHETIVEND D, SBROBEELEL,

2.3. ¥R

HAKEBEOH T/KOUNREEZEEL 2. 3.5mass%NaCl ZFEER > b

F MAKHT, Ti-15Mo §&D7 / — F4EMRZEE L 2. SBRIEBFEORIR

KDL T OEmIELsNE.

(1) B LMRE TR ERILL T,

(2) NMEBRBRAEFERIIN 1uA/m®* THY, FAICEETTRELAMTF Y OFR
BREAREREIFIE-BLE,

(8) BEHEREM SFLENFEA T D AIEEM TR,

3. TERBARSHOR

1. TERBEOBRGECER (g ONE
3.0.1. RERAE |

BERRMITIE, 2.1 SR Ti-16Mo &4 &M L., M LA SrEARE
FOEBEREZR2IC7Y., 2.5mm BD Ti-15Mo DHEAMM 5 40mm X 22mm DE
A YD H USRI %4 3mm DR EBIT ., B < R RS 3mm DR A
BT 72 %48 10mm O P S FRSHOME 2 H T, Ti-15Mo M Oy =
IR RE Bz T2 > BOF)L b &2 ER L. 8IS E & Ti-15Mo 1K % 40kef:
em O MV THREOI 72, £, TEENEOREELIEZ FOBRRSETS
<@, BEREEEY NTAEMIC. RMRIOT EEERE B BHIT 3N
HOlBABA L. S/, BOMIERL. 3L MRS Til5Mo AR



NTNBZERZTAY—THER L. HBRIZIE, 0.35mass%M* 5 25mass%®
NaCl Z2TERAN > M KK (813mg/l Na,SO, + 744mg/l NaHCO, ) % fi
Uz, F- NaCl BED 3.5mass% 725 TNT 10mass%DF AT OVWTEL, =g >
]\7“/{ NKORDEEFERBWEEFICBWTHBEIEEZB I ao k., HIRIL 90+
CITHIBAL 7z, RREIISMEEREIAEZANVWTHE L. HAOREAAIZL

“ﬁﬁﬁsﬁﬁi‘ 2 BRRIMSRTETERL Tiro k. TEHERBEREELLENM
(B crpttds ENESOHFEIECTHEEL 2. BIEROMELZK 3ITRT . #ABR
WOTEZHERARF OEMNZ, BESMNS 20mV/min. TEEMFMICEE)
S8, ABFOY /- FER (TEMBERER N 3T0rAITELERAT,
TR, AR EMNOFEEZEBMENOEEREICYOEAL £, HiEzY)
DEBADEFOY /—FERE, EEMRET2EMEREL TTEMRNHOR
BEERIEE, TEHMBREOERICED, REEMNMNBLLZOZHRAL L
%, B, éﬁﬁﬂ‘éﬁ'ﬂ@%ﬂﬁﬂéﬁ BRENSEEMEICYOEZ 2, Gz
VEZZEMOBRENE, REEBME L TEBMRET 2RERELE, 2F
HIORFEPICSUACLEDY /— FBRALALZBEICHE, REEMZ 10mV
BEMPANBEIZ 2. COREZZEVRL, 2KMORFRMSIZ, EHO
EREMBRD N BoEBME, TEEBREIHELENE, CREV)& L
7zs

3.1.2. BRESVICER
Ti-15Mo @ Eg crpy PRIEHR LK 210K Y. ZEREH I N/ KIEFlH T O

®2 FTEEEREFTHREACEBE (Bg cpey) RERR

oy
NaCl 55 25 10 35 10 | 035
(mass%)
>N AN
Erorey | PO "f’“‘_.m’ +468 | +686 | +765 | +995 | +1112
(mv Vs ?E‘tﬁtﬁ:ﬁ
SHE) NaCl DA DFRERE +634 | +771

*744mg/ NaHCO,+813mg/- Na,SO,
BEESBOEAEEMIX. HEOEEPRRICLSTUTORNTERINS[10].
E_ (mV vs SHE) = 733—59+pH (1)

GOIT

TORICHED &, wmERNAGE H=7) OBSOEEBAMIL+320mV &5, T



UKL T, BIESNTZ Eg cpey PIEIL. S8R EEIZIEY Y NaCl 8 A CUV3 25massh

DFERIZBNTh, ZOBREMELVLE 150mV B\, 72383, 05880 pH 138
U EEHEFESNAZEND, REOBREMIT+320mV I0HIEW, B ELD, TV
15Mo {3, S BREOH T ANKRE CH /2L TH, TERBERZELS
TR AN EHIMENS, 2B, E2I0RLEERTIE. NaCl EBEMN
10mass% DFE, HEND M MRAZEUBEKIT. SR NERE LEL
T Egcrey BT 50mV &, UL S, BED 3 mass%DBEICIE. &
FRNFRPPEMITLS Ao T5., MBETOEREBLATE L, BEAN
YT PR DOEEICES By opey BV, BIEBREOHBEETHDEEL
N5,

R2ITRUT Epepey %, Nakayama 5HU3R®D7=[8], Gr.l fiF¥ 272500
WZ Gr12 F5 B0 By cpey D|ALI 1 AV BEEFEED TS 71070y R L
t‘f‘-‘%?&@}zzkm@“ HHET, 100CICBIT 3 Gr17 FI L ELD By ppy P
XHEAME[11]Z 70w b U7z, Ti-15Mo D Ep qegy 13 Ti-Pd € TH 5 Gr.17 &
DIIENEDD, Gr-1Gr12 LT B &, 2 TOEMY 1 4 2 BEGEC
BT 500mV A EEVWHEERL TS, 728, KRNSO 3.5mass% DL
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