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Corrosion Test of Stainless Steel
and
recovery of silver by electrolytic reductions (I )

Taketoshi Takeuchi™
Osamu Arai ®

Abstract

For the study in divalent silver ion, corrosion dat.: of stainless steel was obtained in nitric acid solution

containing Ag ** ion, and recovery of silver by electrical method (electrolytic reductions) was examined.

Results of experiments are mentioned below.
(1) In nitric acid solution containing Ag ** ion, 304L—stainless steel show intergranular corrosion and it
is promoted markedly.

(2) The increase of corrosion rate of 3041 —stainless steel depends on concentration of Ag ®* linearly.

(3) The redox potential of silver in nitric acid solution was obtained, and at that potential, silver plated

onto working electrode.

(4} The deposition percentage of silver is not affected by impurities.

Work performed by KAKEN CO. under contract with Power Reactor and Nuclear Fuel Development Corporation
PNC Liaison : Conversion and Chemical Process Development Section Yoshiyuki Kihara
¥ : | Fundamental Technology Division Technology Development Unit
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EHYBEOICRE LD EELI 5D, AERTIE, ARV EAEEL LTHE, &k
CTSys—A—R R EBREEALEY. BHREREPROBEMERTENRIIN LEEENL
T3, Zhid, B —EFRIFEOHEERPOEFRT DL, HEEROEA. EREAC
B 2BOBTICLZHY— FEREED, ERUT S v Y —A— K BB TENE
HEFEZSND, LPL. FERD, BERHIER GEROICERT R 2ERELRVE
FLUESBOMED 2 WEBERBIZ OLWTIREI TR, FHITRFABBEELEZ S,

3.2.3 SRTEREERR
x1 TCREMERERARER, M3 SEHOBINHRCRIETERSEOREETRT,
HMOBEHEIZFe, Ni, Cr2@®iMULEERIEBOTEEMERL, IhSOxRORE
RRohRpok, Thid. BOFRERTEND,
Ag = Ag'+e” E°= 0.800Vys.NHE (5)
THZDIZRL, Fe, Ni, Cr ORERTEMD,

Fe = Fe®+2e” E°=—0.440Vvs.NHE (6)
Ni = Ni?**+2e” E°=—0.250Vvs.NHE (7)
Cr = Cr®*+3e” E°=—0.740Vvs.NHE (8)

THb, HBOBERETEMNLIODPRIBAICHI-DEEI NS, £, EROBRIC
SFhi2 T RIZFe, Ni, Crislic,

Al = Ap*+3e” E°=—1.660Vys.NHE {(9)
Cu = Cu®+2e” E°= 0.337Vvs.NHE (10)
Cu = Cut+e- E°= 0.521Vvs.NHE (11)

Mg = Mg?®*+2e” E°=—2.370Vvs.NHE (12)



Mn = Mn**+2e” E°=—1.180Vys.NHE (13)
REDVBEINDN. IhSOREOCRERTENMIE, FHRICHRORRRLEML D & 24
CHHEORICEBERNEEI6ND, EEL. Th5ORnRESTERBERD 2WLILE
BRI Z2EFRARERE L, REMEFMET 22BN HZLEX 5,

4. &

i

[ffiosES 4 BT 2ERFHRO—BL LT, Ag¥ 2EUBEBERPIBITBZRF LR

MORET —F ORWR & FICBR(LRHNRAE (BFEET) & X 2REROTEEMIZ DWW TR
gl UTOHRERE,

(1) Ag¥*2SDHEBERPICIPNT, AFVLAM3I 04 LIEENAEA2EL., EaEE
LREZNS,

(2) AFVVAHOBEEEEIZ. Ag™BEIKEL. ERNICENT 3,

(3) MHERERPICBIIEOECEMEZHESHIL. ZOBMI B TERAEEREICED
BT L=l L B2RERLE,

(4) SBOBFRIZRIETTHITROBZEIRN,

5. SHOBE
EOHA 4 BT 5 RERRIZ BT, SETORIPLEL F1 5.
(1) MH ORI
D HAEHOBEELHT
AgE S LRSI B 327 L R A0 BEEARRE R, HAKNE 5
AR DERIOFHEET o1, BREARRT—5 QEMIT L LT, BHVLE

RERZ I SR T 22010, BREMRUSEHENESOERFHE % R
T3,

_10_



@ Ti, Ti-5Ta, ZrHMoOREtETiE
BEEARBF — 5 15, 27> L LB OMEH L LT KRR T
BT LS DI R DT, 2ORD, L DEVHAMEETETI, Ti-5Ta,
7 0 M OHRMREETS . HAMEMLSREARRE & Tk BELEAEE T 5.

(2) EfET X 2 RENGEDRET

@ BREMZE/NF A—F & LB X 5 ERE0E o
BEARIIPNT, HOBREBIRIETHRELR S TUESBHMEORBEII DWW TR
L5, o, EBEENE/NTA—F &L, TEREDHEEZERVICHIWIEIHERL
EBURET 2 AEICDONWTIRE T 2. £, BT LEHROMERUEROLSTETS.

@ TEAERR v b EEBRIC K 2 AT
REMEEEAGFERICL D, BROBIRFRCRETHERRELTFe, N1, Crog
BIZOWTHEE L. LU, Fe, Ni, CrlOLERZOREBIIOVWTIKEHAS R
Tl BEITNZETOREDR L SOEREERDS 5 VWIERBERIC L 2 ERER2 EG
L. KR %,

- 11 -



71 HRFDbEERR
e 2 B & (wt%)
M B’
C S5i Mn P S Ni Cr Fe
SUS304L 0.010} 0.65 1.52 0.025 | 0.003 | 10.01 | 18.33 Ral.
8R
/\/
K
—
FEEER I
=153 |87 %1?%16%
(1) EREARER (2) BARAIINGER

1 HERR

- 12 -




ST
|

R AN

SR NS %@(Jkﬂj
ﬁif:;xf —L_£)74:“ e

-K#yfuyﬁn /—r7ﬁz&D

a‘-
=z
) %
=3
';
E‘—>§ /—T.P.;
E
\_ o) l\ —/
#ieT +———— |
O
\. / -~
ARG =T —— \7 FEE (A 2205, 5pm)
T.P.fRNVF—

X2 EaAREESRX

£2 BEABREBEEDIE

(&)
B MR : Pt
B EHE(cn’) : 50
AR () + 1000
iR E : Pt
BEEEH(cn®) : 2.0
iEEEAEme) + 200

[(EERERER]
7 . GP035—-15R
HWABE(V) : 35
HABERA) 15

_13_



£3 A7V AHADFERFRSEM

Test T.P. HNOa (N) | Temp (°C) | #i#% (mA/cn®) | Ag®* (mp/2)*
0 0
1 0.5x107°*%
BER AR | SUS304L 4 15 5 1.7x107?
15 0 *2
15 2.3x1072
0 0
ARSI | SUS304L 4 15 - —
156 2.3x107*
X1 FREE

¥ 2 AgNOSEEERM

|77 v9vavyziL-s-]

X-Yva-#~ - #Fvvarssb - s-nva-s-

iR
waE— | A,
Z2RE®R Py
(Ag/AgCh) . v 7Y vy

SJTUTUU L

FIFIKC 4 —>
3 & °°

g L HFRT 4 ME—
o

\. [— J—jﬁﬁ?

- N

O RE—F—
. vy

M3 EBEENEEREEMREE

- 14 -



#4 WOBEBERUWERSS:

HNOQOs W.E.
Test - ==
IN|4N | 8N |Au |Pt C
O @) - iR ELIHIZE
O O
@) O
B — AR D O O
1EREER O O
{Ag : 0,0.05mo0l/ 2 ) @] @)
O | 0
O o
O O
@] O - SRETERIE
o] @] - BRI
O - O
CAN: - O O
O O
(Ag : 0.05mol/ 2 ) O O
O O
O O
O O
: O - N TRORE
R E RS 1 0]
O

Temp : R.T., Arfis
X1 ERARIC BT 25 EEMRRNE

- 15 -




#£5 FlRARBEEOEBERRESTER

ERERE | KA | EEE NaOH HER BEEEERIERE
(mA/cn®) | (hr) | (mg) | 8EE(me/2) | Factor (me) (m2/ 0 )
0 | 1.0 1.0 1.005 3.8478 3.87
0.5 | 1.0 1.0 1.005 3.7811 3.80
1.0 | 1.0 1.0 1.005 3.7593 3.78
| 2.0 | 1.0 1.0 1.005 3.7683 3.79
(0:-054y | 3.0 | 1.0 1.0 1.005 3.7654 3.78
' 4.0 | 1.0 1.0 1.005 3.7915 3.81
5.0 | 1.0 1.0 1.005 3.7544 3.77
6.0 | 1.0 1.0 1.005 3.7593 3.78
0 | 1.0 1.0 1.005 3.8500 3.87
0.5 | 1.0 1.0 1.005 3.7728 3.79
1.0 | 1.0 1.0 1.005 3.8480 3.87
5 2.0 | 1.0 1.0 1.005 3.7998 3.82
(0:28A) | 3.0 | 1.0 1.0 1.005 3.7504 3.77
4.0 | 1.0 1.0 1.005 3.7504 3.77
5.0 | 1.0 1.0 1,005 3.7619 3.78
6.0 | 1.0 1.0 1.005 3.7529 3.77
0 | 1.0 1.0 1,005 3.8953 3.91
0.5 | 1.0 1.0 1.005 3.7504 3.77
1.0 | 1.0 1.0 1.005 3.7539 3.77
2.0 | 1.0 1.0 1,005 3.7504 3.77
10 3.0 | 1.0 1.0 1.005 3.7511 3.77
(0:84y | 40 | L0 1.0 1,005 3.7501 3.77
' 5.0 | 1.0 1.0 1.005 3.7511 3.77
6.0 | 1.0 1,0 1.005 3.7550 3.77
8.0 | 1.0 1.0 1.008 3.7780 3.80
10.0 | 1.0 1.0 1.005 3.7804 3.80
12.0 | 1.0 1.0 1.005 3.8000 3.82%!
Temp:15°C, Ag:0.15mo /8

W1 kW 3.18mo /e

_16_




£6 FHEARBHREOEBERESTER

BREE | FME | ERE NaOH W TEFEER RS

(mA/em®) | (hr) | (me) | ##BE(me/2) | Factor (m2) (mt/ 2 )
0 1.0 1.0 1.005 3.8387 3.86
0.5 | 1.0 1.0 1.005 3.7993 3.82
1.0 | 1.0 1.0 1.005 3.7968 3.82
5 2.0 | 1.0 1.0 1.005 3.8010 3.82
(0-Tohy | 3.0 | L0 1.0 1.005 3.8055 3.82
' 4.0 | 1.0 1.0 1.005 3.8052 3.82
5.0 | 1.0 1.0 1.005 3.8282 3.85
6.0 | 1.0 1.0 1.005 3.8267 3.85
0 1.0 1.0 1.005 3.8940 3.91
0.5 | 1.0 1.0 1.005 3.8472 3.87
1.0 | 1.0 1.0 1.005 3.8500 3.87
30 2.0 | 1.0 1.0 1.005 3.8571 3.88
(Lshy | 3.0 | 10 1.0 1,005 3.8633 3.88
' 4.0 | 1.0 1.0 1.005 3.8926 3.91
5.0 | 1.0 1.0 1.005 3.9009 3.92
6.0 | 1.0 1.0 1.005 3.9183 3.94
0 1.0 1.0 1.005 3.9587 3.98
0.5 | 1.0 1.0 1.005 3.9031 3.92
1.0 | 1.0 1.0 1.005 3.9053 3.92
2.0 | .0 | 10 1.005 3.9007 3.97
% 3.0 | 1.0 1.0 1,005 3.9507 3.97
(360 [ 20 | 1.0 1.0 1.005 3.9514 3.97
5.0 | 1.0 1.0 1.005 4.0015 4.02
8.0 | 1.0 1.0 1.005 4.0019 4.02

12.0 | 1.0 1.0 1,005 | 4.1447 4,177

Temp:15°C, Ag:0.15mo /g
%1 :&E® 0.52mo /2, EE21V

_1"{_




#£7 FRARGEAROA g BESFTHER

BREE | HE | EEHE Na:C:04 HEs Ag®™
{mA/cm®) | (hr) | (mg) |#EE(md/2)| Factor (mo) (mg/ 2 )
0.5 | 5.0 | 0.0125 1.008 0.21851 | 0.11x10-
i.0 | 5.0 | 0.01% 1.008 0.36118 | 0.18x10-
2.0 | 5.0 | 0.0125 1.008 0.68659 | 0.35%10-¢
: 3.0 | 5.0 | 0.0125 1.008 1.0502 | 0.53x10°
Qv a0 | 5.0 | 0.0z 1.008 1.3015 | 0.66x 102
5.0 | 5.0 | 0.0125 1.008 1.5486 | 0.78%10°
6.0 | 5.0 | 0.0125 1.008 1.7436 | 0.88x10°2
0.5 | 5.0 | 0.0125 1.008 10111 | 0.51x10°2
1.0 | 5.0 | 0.0125 1.008 | 2.007%6 | 1.01x10
2.0 | 5.0 | 0.0125 1.008 3.1401 | 1.58%10°
’ 3.0 | 5.0 | 0.0125 1.008 3.2899 | 1.66x 10~
G [ a0 [ 5.0 | 0.0z 1.008 3.3402 | 1.68x10°
5.0 | 5.0 | 0.0125 1.008 3.3473 | 1.69%10°?
6.0 | 5.0 | 0.0125 1.008 3.3061 | 1.71x10°
0.5 | 5.0 | 0.0125 1.008 | 2.1213 | 1.07x10°2
1.0 | 5.0 | 0.0125 1.008 3.5165 | 1.77x10°?
2.0 | 5.0 | 0.0125 1.008 3.9492 | 1.99% 10
3.0 | 5.0 | 0.0i25 1.008 3.9477 | 1.99%102
10 4.0 | 5.0 | 0.0125 1.008 3.9483 | 1.99%10°2
05ty | 50 | 50 | o.oms 1.008 3.9525 | 1.99%10°?
' 6.0 | 5.0 | 0.0125 1.008 3.9866 | 2.01x10°
8.0 | 5.0 | 0.0125 1.008 3.8542 | 1.94x10°?
0.0 | 5.0 | 0.01% 1.008 3.8223 | 1.93%10°
12.0 | 5.0 | 0.01%5 1.008 3.8369 | 1.93x 10~

- 18 -

Temp:15°C, HNO;:4mo g/4, Ag:0.15mo /8
%1 [ 3.18mo o/ 2HNO:




#8 FHEARGEEDA g REMMTER

BREE | ISE | BERE Na:C:04 HER Ag?
(mA/cw®) | (hr) | (m2) |2 (me/2) | Factor (mt) (mi/ )
0.5 | 1.0 | 0.00125 | 1.004 5.5829 | 1.40%107

1.0 | 1.0 | 0.00125 | 1.004 8.6348 | 2.17x107

2.0 | 1.0 | 0.00125 | 1.004 8.8613 | 2.22x10°

N 3.0 | 1.0 | 0.00125 | 1.004 8.9750 | 2.25x107
(Lor) [ 20 | 1o |ooom | Lot | soms | z.zsxio-
5.0 | 1.0 | 0.00125 | 1.004 9.1944 | 2.31x10?

6.0 | 1.0 | 0.00125 | 1.004 9.3750 | 2.35x10?

0.5 | 1.0 | 0.00t25 | 1.004 9.9000 | 2.48x 107

1.0 | 1.0 | 0.00125 | 1.004 | 10.567 | 2.65x10°

2.0 | 1.0 | 0.00125 | 1.004 | 10.606 | 2.66x107

. 3.0 | 1.0 | 0.00125 | 1.004 | 10.346 | 2.60x107
(73 a0 | Lo | oooms | Lo | wom7 | z.eoxio
5.0 | 1.0 | 0.00125 | 1.004 | 10.200 | 2.56x10°

6.0 | 1.0 | 0.00125 | 1.004 9.8167 | 2.46x10"2

0.5 | 1.0 | 0.00125 | 1.004 | 11.250 | 2.82x10"2

1.0 | 3.0 | 0.0125 1.008 3.5274 | 2.96% 10"

2.0 | 3.0 | 0.0125 1.008 3.4284 | 2.88%102

50 3.0 | 3.0 | 0.0125 1.008 3.3204 | 2.79%10
(fohy | 40 3.0 | 0.0125 1.008 3.2110 | 2.70x10
' 5.0 | 3.0 | 0.0125 1.008 3.1538 | 2.65% 10"
6.0 | 3.0 | 0.0125 1.008 3.0368 | 2.55%102
12.0 | 3.0 | 0.0125 1.008 0.5866 | 2.17x10-*%

Temp:15°C, HNOs:4mo¢/¢, Ag:0.15mo4d/1
1 :[fEE%K 0.52mo o/ 0HNO:, BE21V
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(X 102mol/l)

Agl+iBE

- Temp:15C

HNO3 617
Ag:0.15molA

—6— TmA/cm?
—a— 5mA/cm 2
—8— 10mA/cm ¢
—e— 15mA/cm 2
—&— 30mA/cm 2

—&®— 50mA/cm 2

— i

=

BERRE (hr)

M4 FHREBRBEROA g " BELCRIETERREORE
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#£9 HEslREmRoERREEMTER

EMEE BEEREREE  (mol/ g )
(n4/cn*) AT w R & B
0 —_ — -
1 3.91 3.85 3.88
5% 3.88 3.86 3.87
16%* 3.98 4.00 3.99
15%* 3.90 3.83 3.87

Temp : 15°C, Ag: 0.15mol/ 2
1 : 584 ZIERE
X2 194 7)1, AgNO-EEHM

#10 HREsRBEEDA ¢ BEMTHER

BRBE Ag? (x107%wol/ g ) *!
(mA/cn®) | 0.5hr| 1.0hr| 2.0hr | 3.0hr| 4.0hr| 5.0hr| 6.0hr | &

1 0.10 | 0.20 | 0.31 | 0.51 | 0.62 | 0.69 | 0.72 | 0.45
5 0.55 | 0.88 | 1.43 | 1.46 | 1.39 | 1.33 | 1.24 | 1.19
15 1.37 | 1.88 | 1.72 | 1.56 | 1.44 | 1.38 | 1.33 | 1.48

Temp : 15°C, HNQs : 4mol/ 2, Ag : 0.15mol/ ¢
¥1: 5917 NVESE

_21_



A g2+ (X102mol/l)

3 - -0 - TmA/cm 2
i - 8- - 5mA/cm?2
25 | . - -0~ - 15mA/em 2
: L et S il s B A —e— 1mA/cm 2
2r K _ —a— 5mA/cm 2
N0 R S S Sy S R —=— 15mA/cm 2
il -@ Temp:15%¢C

. _—___:_2_:___.__0 HNOz:4mol/l ]

/5:':': = Ag:O-Iqu;!/I -

o T R N B Pl ]

masy

3 4 5 6 7 8

TR (hr)

5 BEHEREERDA ¢ REICKXTERFEORE
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#£11 ReiBRodBrRRRkUVBEROBHERSFER

BREE B BHE (ng/o)
(mA/cm*) eele (mg) Fe Ni Cr
0 1 0.2 0.08 <0.1 <0.05
1 43,80 30.0 4.16 7.96
2 38.90 26.5 3.69 7.04
1 3 41,24 27.8 3.78 7.28
4 52.46 36.1 5.07 9.48
5 40.72 27.9 3.88 7.34
| 115.50 89.4 12.4 23.0
2 108.20 80.1 1.2 21.0
5 3 129.38 87.1 12.2 22.8
4 % 144.10 96.4 13.7 25.1
5 117.10 78.3 11.0 20.2
15 % 1 0.38 0.16 <0.1 <0.05
1 115.54 263 36.7 54.8
2 114.68 256 35.8 57.7
15 *2 3 125.76 269 37.4 53.2
4 132.38 300 41.8 54,7
5 134.18 268 37.6 57.6

Temp : 15°C, HNOs : 4mol/ ¢, Ag : 0.15mol/ ¢
% 1 @ AgNO-JE¥Rn

X2 BARBEhARFOBHEZST
#*%3 : 7.5hr

- 93 -




S E MERFES
a @

£ : 2001

M6 REBEXBAORMFDSEMER

-~ 24 -



EE: 2004

B7 REFEHBRIORRF OMHEE

_25_




OB AT ' 1cycle

EFZE : Ond/cn®

Temp:15°C

HNO: : 4mol/ 4

Ag :0.15mol/ 2
iR OB mi 1cyecle

EBRFE : 1 5oA/en’
Temp :15°C
HNO: : 4mol/ 2
Ag IR

8 RERERFHONEEER

- 26 -



am

& : 200
EBHREE » OnA/cm®

Temp:15°C
HNO: : 4mol/ g
Ag :0.15mol/2

X9 BEREHRROHBRNFOSEMEE

_27_



R 200(%
BREE . 1 SoA/cn®

Temp:15°C
HNO: : 4mol/ g
Ag D VRN

10 REBaEAREORBFFDSEMEE

- 28 -



K. 2001%
BREE : Ond/cn’

Temp:156°C
HNO: : 4mol/ 9
Ag :0.15mol/4¢

fE=: 200f%
BREE : 1 SnA/cn?
Temp:15°C
HNO:; : 4mol/ 8
Ag : JRERAN

11 REBRRFRZOHRF OWMESE

_29_



5 B |l 3cycle

1eycle 4 cycle

2cycle Scycle

EBFFEE + 1nA/cn’

Temp:15°C
HNO: : 4mol/
. Ag :0.15mol/8

H12 BREREHRFONEEE

_30_



=up
|
=

3cycle

1cyele 4cycle

2cycle Heycle

EWREE : SnA/cn’
Temp:15°C
HNO: : 4mol/ 8
Ag :0.15mol/2

13 BEREsBAFONREER

_31_



3cycle

=y
am
AP
o
=

1eyele 4cycle

2cycle Bcycle

BHRHEE : 1 5n4/cn’

Temp:15°C
HNO: : 4mol/ 2
Ag :0.15mol/g

214 BEREERFOIEEE

_32_



f£®= . 200f%
EHREE : 1nA/cn®

Temp:15°C
HNO: : 4mol/ 2
Ag : 0.1 5mol/8

HM15 BRERLHREZORBADOSEMEE

_33_



& : 2004%
EREE . SnA/en’

Temp:15°C
HNO: : 4mol/ g
Ag :0.15mol/2

X166 RBREREARBOHBRFOSEMEHE

- 34 -



am

k. 2001
BEREE : 1 5n4/cn?
Temp:15°C
HNO: : 4mol/ ¢

Ag :0.15mol/0

B17 REGAEABRRORBFOSEMEE

_35..



1 mA/cm?

-

Ty o
. b-"_; N [l
- "‘_'F"‘:".F TS e =

o=l L w, "r-. Proa

. [ - -

— T iii"d 4 —

L . mw\
. -t

fZ2=: 200
Temp :15°C
HNO: : 4mol/ ¢
Ag :

18 BREBREARRORRROMEEER
- 36 -

0.15mol/ 8



#z12 HBRFOESHEREHER
BREE | T EREE (w/y)
(nA/ca®) | (mol/g) leyele Zcyele 3cyele 4cycle Scycle T B
0 0 0.01 - - — - -
1 0;45X10"‘ 2.75_ 2.44 2.99 3.30 2.56 2.73
5 1.18x107? 7.26 6.80 8.13 7.24 7.36 7.36
15 o=t 0.02 - - - ~
15 {1.48x107| 7.2 7.21 7.50 8.32 8.43 7.82
Temp : 15°C, HNOs : 4mol/ 3, Ag: 0.15mol/ 8
¥ 1 : AgNO RN
10 [
G f1 .
| —~
’;\ M= —E/ U A
E : T ]
E sf —o— TmA/cm 2 |
i —a— SmA/em 2 |1
i - —8— 15mA/cm 2 ]
W o4l
® |
£ - B _
- — > ]
2 N -
- Temp : 15C
- HIN-©5—+4mol/l 1
: Ag: 0.15mal/I 1
ok i !
1 2 3 4 5
cycle

19 HERRCRITYAS Z7IVBOREE
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pigEa e (mm/y)

10
8 s
/ﬁ///
s_ ///
/
4 4
] 4 Termp:15°G
i 4 HNOZ:4mol/l
5| / Ag:0!15mol/l
08
0 0.5 1 1.5
15 A g2+(X 10 2mol/1)
20 BAREECRETAgBEORE
500 ]
400 1
/Q
i §%
300 |- - ra
s ' /// .
» ]
el i
/// ]
200
| 1 ] -
] yd Temp: 1.55C i
- /// HNO4:4mal/ 1
[ Pk Ag:0.15mel/l )
100 | // X |
I 1 ]
L ()// 4
O(J;// ]
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

AQ2HHEEE(X 10 mol)

{21 REVrOBHEEAg  HERODERK

_38_



s . 2 0 0fZ

K22 BAEKHhARIORRSOSEMERE

-~ 30 -




fsg: 3

f&%&: 20 0(5

K23 mARESNGRIOHB, OWMETHE

_40_




A B W 3cycle

1cycle 4 ¢ycle

2cycle Scycle

BRHEE  0nA/cn?

Temp:15°C
HNO; : 4mol/ g
Ag :0.15m0l/2

24 BARBENKEREF OABEHR

_41_



3eycle

1cyele ' 4 cycle

Z2cycle Seycle

BREE : 1 5n4/cn’
Temp:15°C
HNOQ: : 4mol/g
Ag :0.15mel/ 2

M25 WHRRIhERRONEFE

- 42 -



OnA/cn®

1 5mA/cm?

3 : 200(%

Temp:15C
HNO: : 4mol/ g
Ag :0.15mol/ 8

26 WHEEIhEBRROABRFOSEMER

_43-




{8 34

fEE: 2001(%

EBREE : OnA/cn?

Temp:15°C
HNO: : 4mol/ g
Ag :0.15mol/¢

K27 RABREINARECHKRA OHHEE

_44_




R« 3fF

fEE: 2001

EBRHEE : 1 5pA/cn?

Temp:15°C
HNO: : 4mol/ 2
Ag :0.15m0l/8

K28 WHERENGERECHRS OWMEEE

_45_




#£13 BHEEINERER
BIMEE L.P.Ma SCCREDHE
(mA/cm?) leycle | 2cycle | 3cyele | 4oycle | Seycle
’ 4 i i i " T
B 2 i i "’ i i

Temp : 15°C, HNO. : 4mol/ 2, Ag : 0.15mol/ ¢

- 46 -
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®14 BRARER

W.E HNOs ERRIRERY AgEITE B & &R CERTUES
’ (mol/ 2 ) (min) (mol) (%) (C) (%)
5 5.70x107* 6.0 - —
10 1.67x10°° 16.8 - -
1
15 S 3.27x107° 33.0 - —
20 5.12x107® 51.5 499.8 98.6
5 6.40x10™* 6.9 - —
10 1.79%x10™% 18,3 — -
Pt 4
15 9.70x10°* 10.4 — -
20 9.30x10"°¢ 9.7 454.0 19.8
5 - 2.00x10°¢ 0.2 - -
10 0 0 — -
8
15 0 ¢ — -
20 0 0 805.0 0
EfEEN : 300mVvs.Ag-AgCh
C.E. : Pt
Temp. : R.T.
Ag : 0.05mol/e
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#15 EFHARER

W.E HNO;, AR AgEiFE E O O E R B ERAE
: (mol/ o) (min) (mol) (%) (C) (%)
5 1.00x10°8 0.1 - -
10 8.00x10°* 8.0 — -
i
15 1.54x107?® 15.5 - —
20 2.46%107? 24.7 236.0 101
5 4.40%107° _ 4.5 — —
10 7.00x10°* 7.1 - —
Au 4
15 1.13x107° 11.3 - —
20 1.81x107® 18.2 180.0 97.0
5 1.70x10°* 1.7 - —
10 1.10x10°¢ 1.1 — —
8
15 3.30x10°* 3.3 — —
20 6.80x10°* 6.8 345.2 19.0
EBREEN : 400nVvs.Ag-AgCL
C.E. : Pt
Temp. : R.T.
Ag : 0.05mol/%
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#16 BEHRER

W.E HNO. RN R AgENE | E W & 'BEE EFHIE
’ (mol/ 1) (min) (mol) (%) (C) (%)
5 3.30x107* 3.3 - -
10 7.20x107* 7.1 - —
1
15 1.05%x107° 10.3 — -
20 1.57%x107°® 15.4 141.4 107
5 3.70x 1074 3.8 - —
10 5.80x107" 6.0 —_ —
C 4
15 8.00x107°4 8.1 - -
20 1.15x107? 11.7 114.9 96.6
5 1.10x10™* 1.1 - -
10 2.60x10°* 2.7 - —
8
15 2.80x107 2.9 - -—
20 2.40x10°¢ 2.5 332.1 7.0
EBEEEN : 300mVvs.Ag-AgCl
C.E. : Pt
Temp. : R.T.
Ag : 0.05mol/e
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#17 EEMEIRERSRER

W.E BREM BRI AgBEiFE B E BEAE BRHE
’ (mVvs.Ag-AgCe) | (min.) (mol) (%) (C) (%)
5 1.70x107¢ 2.5 - -
10 9,50x 1074 13.3 — -
Pt 300
15 2.20x1073 30.7 — -
20 3.57x1078 49.8 454.5 75.8
5 2.30x107* 3.2 — —
10 5.40x1i0™* 7.5 - —
Au 400
15 9.80x107* 13.4 - -
20 1.54%107° 21.1 121.7 122
5 6.10x10"* 7.9 - —
10 1.01x107® 15.1 - —
C 300
15 1.47x10°° 18.1 — —
20 1.88x107° 24.4 125.6 144
C.E. : Pt
Temp : R.T.
HNOs : lmol/ e
Ag @ 0.0375mol/ ¢
Fe : 67mg/¢
Ni @ 9.4mg/
Cr : 14.4mg/ ¢
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