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Study on Cathodic Reaction Control Efficiency by Low Alloy Steels

Masatsune Akashi, Yuuichi Fukaya*, Hidekazu Asano**,

Abstract

Difference of hydrogen generation phenomena on the surface of the Steels were not
observed between carbon steel, atmospheric corrosion resisting steel and 5%-Ni steel.

Rust layer was formed on these three-type of steels by steam oxidation method. And the
chemical composition of the rust for the steels were basically two(2) layers structure for
the previous two steels as hematite(Fe20s) based for the outer layer and
magnetite(Fe304) based for the inner layer. And for the last steel, it had three(3) layer
in the rust as hematite(Fe203) based for the outerlayer, magnetite(Fe30O4) based for the
intermediate layer and Ni based layer for the inner layer. These steels showed mostly
same Tafel gradient in their cathodic polarization curves compare with that for no rust
specimens. However, the exchange current density which reaction is assumed as a
hydrogen generation reaction was largely increased. The cathodic reaction for each
steels whose surface is covered by magnetite layer might be accelerated, then the

corrosion rate was considered as accelerated, too.
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LEBRERDBICE > TNESNCTOEEEER, dEDICBREN, LEMNST,
MEhOXNRERNTEILENRH D, FWRTHE, TORKFEO—DELT, RERIE
SRFEEMLUTIVEBOREZ2ELIEEERFIC DLW TEREOBERLENMRT Z EE
LT, ERUAABEREMERRICH T SNRHBROAEEZRE IS IEZ2EMNELE.
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FHRATE, LBEASLCRHREERL EORS SMITRERBICLBERT Z&ITLD

EECIVBEEZERSBELEABAZEHRL, TOHERFON Y — ROBERAE B I OE
BLUEIVEOKBESHMZERL T, £RLEZTVEOERICED, TOIVERETE
CBHY-REEEAFRLEDINENIIDOVWTORMZERL /.
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A MPERTEIENFRAENDFETOKRGBIELEZERL T, SXEMHGHRN
EZEHTE. ZOIVBIZOWTHE, WEI /o, X #EFBLY EPMA 4ICK
DEDOHREFETZ. CTOXSRLUTERELAESUBMERBRFIZDOWT, #KZOM
TREREE UEERERY b MEEAFTHY - RoGERBIEZERET S, BAK
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2.1.1 e
HHMIIETHEEM B OLER & U TEES S AEERM SM50B 28E L. RIZE

BERIIOVTTHEH, FTSVECEAARENEEOXRELTEIS AV —RRI
ELTORERERBIEINF SN D L HHFENS. TCTHEEEMELTRET ST
BOERZEHAEKRT, BEOAKBRIRBEINLBEGICEAEIC O, Cu REMNRE
WU EZUVBERRT 2MHEMEH SMA490AW ZREL . S5, STVFEPITKE
RERGOZBREREEN NS VEEAENSENSEHE, TOSVBERETOKRRE
RIEOMHEHENAHEINDS. T TTHREREEN Fe LD BHAETW Al Ni YEHFMNT
EELTEALTWS soNi A2 RELE. #EMELTRUED 3 fE Lz, BREFD
BRI WTHRS 20X20X3t OFEHKRTH . FEERMOLERTEZE 2.1-1ITRT,

£2.1-1 BRICHW-SEEEMOLERSD

B4}, (wt%) A
A C | Si [ Ma [ P s T oo T T o T a
B = — - -
(SM50B) 0.17 | 032 | 1.39 | 0.016 | 0.012
fird i 1 S
' . . . . .32 1 0.4 —_
(SMA490AW) 0.14 | 045 | 0.87 | 0.016 | 0.007 | 0.32 | 0.10 8
5%Ni 0.05 | 031 | 047 |<0.005|0.0013| — | 498 | — |[0.021
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ERETHEAL AARARITERBEOHM TSRS b MIEHLAZBEEEEL
TEESNEZHRES YNTECKE pH=8 OBRA> MF FEFKE L. TOEFHRIT
0.01 mol/L[HCO; + CO;%] + 0.03 mol/L[SO,*] + 0.5 moVL[CITTH ¥, HMERHKD NaHCO;,
N2,SO, BL U NaCl ICEDFABELAE. 6, BRICBHEHERZAET 2201 015
moV/L{H;B0;]35 & UFTE DIBE D Na,B,0; ZHML T pH=8 DHFKE L 7.

i, SVBOETLBRAR B EO—HMORB TR ERORVBRERHEFK, 015

mol/L[H;B0O,] + 0.0375 mol/L[Na,B,0, 5K (pH=8.5)Z #EH L /.

2.1.3 SUEfS0E

HBARAIICIVEEMET 2 HEEL TR, KEIBLEZA VWL, —RICEEMIC
SS0CLLLDBERTRRIELETIEL, ABMLEATIA MFe,0y), XTXFA K
(Fe;04), VAZ A MFeO)YDIRICEZBHIEERDSN, S50CUT TARKBLLRBERY
A54 REEFEET, SUBRABNEATT A F(Fe,05), TT XYM NFe,0,)0 2 &
WiEERd, SSREBERBTDIvNEESTHEATYIA FMEONTHL TR V2%
1 b (Fe,0)DHBAERELSRD.

FTIT, ARETIR, KBKBLLEEEZ 550CEL, BALEAFORBAIZLS
KEZEF v VT —HAN)TPRICRASEEFRECID S UBHGOLEEERL /2.

EMEEDL 6 T ORBAEMELE. BRAFZ7 M HICBEL, BERREFICK
DB L%, MHMBEORRFZ 2 KT DEREOR— MIAR 550CIEHRAENTFRIC
BALE., FRIOL, FyUT7-HAMNKE > THKLET & 25Kz L B2 RERE,
KAEK R : 26 ce/min, N, 7 AFER : 80 ce/min TH L 7=,

CORBRICEN > TEBLAES I —MICL B TFHERR T, 785 BHETEUBOHH
HEOHBER SN, SVEEEELTR 23~8um EETED D,
RLERRFRNNE 1000 B & L. 7220, B 6 D35 2 #id 700 BFMZEEERICHR D 1
LTFHRBRMELE., BODO4REZIVBNGRBRFBIUVEESICEAL .

2.1.4 51— R RiEE
AY— REMERAER, V- - rOHERT T axy v b S11287 I&B 20
mV/min QOBEMSBEICIVERELE. FERTHOWZHRBEROESCEEI 10000



wS/cmBAETH D, Tafel DERTLZRIBUETO RBEIELALERLESRZD,
RIZIR BOFERL T,
MERBREIZDOWTIE, 20X20X3t IWEMMT LA, 7 HEELEERES
THRISUE. RBEREAN, BHEZRQOTACEDHHIBE LA Ly 2 ZH
FAHMOBERBRENFIZ, HBEZEEL, UFRED Fe / F*OEHEM : 0617 V
LOHTMICEREMNTHD0.656 V ICHY — FEEMNRFLAERET, 20 ARz
it/ o, HBREM28RABREMNI S BRI EE 20 mVimin THY — R
WHABL, RhSEREZLEFTEILICLVY - RoBEEEZHIE L.
SUEMFHEBAICOVTIE, KESKEBEABBOZUTANEEMIIONT, £TER
DEVBEUID, U—RRCw MZRBALEMT TS, 20%, RECHERMAEE K
Lictk, BEABIVHATRTZILARTYATZ7ACIOHEEL THRRICHL .
BT BHLSI, KBEKELABLEWTHORBRS, BABICATYI MNEEZET
BT ENEREN20, SEBMRRAEMCARFOFARZERBL . EbL alE
CDNTIE, FHERICE>TUTFOLS CRELE. |

{1] ZIIANEEMOBABZT LI —INTHEBIZL > TREARAIR
LHETHETS

[2] T U BEEEBET T-0.656V T 20 MEETOMEZET.

3] WAL M FEBAKT TEARSHEE 20mV/min TARERENS
5-1.2V(vs. SHE)YEX T | EBIEMCSBEES.

FROMLEEBLARBAEEOSCEE X REHRTHANEE DS, HaEEDEE
LTRYTERI A MNP, 0)DA MM I, EzELDsE, SUVBHGRBFD
BlER, FRN~BIONAEE LERREEEAERRELFICERL, 0656V THE
20 BRI Y — FEBRERLE, AR B ARKWETAAL S BIFHIIEE 20
mV/min THY — REICHEL, RhsBHRIEETHT2 &LV ERLE.
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LEHEBLIMESSH 2 BIIDOWTKEASBLABZEREL T, BKHI 70BRE,
XBEFB LIV EPMA 2 ERBL T, SUEOHRIZDWTHRFT 5.

TEEBLVEESE 2 BlIIDOWT, BROKRENY M b EEKRED THE
HBFBIVEUENSGHBRFONFOA Y — RoBHEHEEZREL, MELLET
BIERED, TVBORRICLE Y — RREEHOEMIIDOVWTRAT 5.
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DAHFEToR. FRBAICOWTEBLAREERHE 311 ICRT.

£3.1-1 SVBOSWHAETEAE

wE REEE
BrEI 7 OBRE X #R[El$r EPMA
LB HB(SM50B) O O -
i S (SMA490AW) O O O
5%Ni O O @]

3.1.1 BiE S o O8&8

ERBHICOVTHES / OBRETo k. ETHRRNORE S CBOBE £ <7
W2, BBRFZ2IRFORBBIEDAAKL. RIZEDRAAEZRBRAE, ABRFEIFMIC
Ui, WHEBL /%, SUUBEIEZ 1000 (5 THREL .

LEHSMS0B), THEMEHSMA0AW)B LT 5%Ni IOME I/ DEHE, EH 3.1-1
MEEH 313 IZENEFNFRT. Wb IUVEBXEERFETHD, EEE—ITTUEHN
ERL TV, BH 3.1-1 HEEE 313 iZ45K212, WTFhoRBRIIHLTHEW
BOBABICWE 2~3um ORAFNERENDS, ERICEZOBMAERFEAOISS
SLAESVRF> TUBRETHD, BEERELZALRN., ZOBFEROHE>TWS
BRTHBICHBELTLES>OT, UBoXEFTIE M8 &LXREL, (2UE]
ERELEEBERORVWEIVBEEBREMLTEADILLET S, ZoEMEIBEZRWE
HRAOZVEOBREIETOEELL T, LE#E: 1lyum, TMEESE: 104m, 5%Ni 8 :
25umTHD.

TEHE S MEEHOS VB OWTHETRORRS 2 BEEEZZL TWS., EELA
BEEATRE® SN, 2 BIIaMTUBRFBETHADS. —F4, 5%Ni BIZo0W T
HARELZ 3 BREZELTHY, ABRMo_BIZLE, TMEESSFZIRCHEMAEELT
W3, ¥k, LB#BIEHRHEEHEICOWTIIANRG, 5%N HBiconTidFRO%E 2 Bl
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3.1.2 SURBE SO X #REHR

ERBRFICONT, X BEFEBEZAWVWTIVERAORAEZT>E. Wihb, BE
WETAHAILHEVBEIVBERTLTH- kD, SUBERAERNS X BRI ETo7-.

TEH(SMS0B), i fRIEH(SMA490AW)B LT 5%Ni D X BMEIFIC L DR ORIE#
RE, K311 SR 3IBICENTIURT. TR, HEEHEIC DWW T, AT 51 MFe,0,),
TH YA b (Fe,0)B L UEEFE)NRED 5N, 5BNi #ICDWTIE, ATY A M Fe,0,),
YT %5 A M(Fe;0)08D iz,

LieiioT, I /0B TRERINEZEE 3.1-1~5E 3.13 OHABHATYA b
(Fe,0,)TH Y, MBHLKIZE2EBATTRY A MFe,0)THBZENHERENS.

31.3 EPMA 43#7
THEMEH(SMA490AW) B L TN 5%Ni SBIC D W THIE I 7 08 E SR UME T, EPMA
HI—T v T RTok. BRBREOMNTEEL 312ICFRT.

% 3.1-2 EPMA S ¥ iHE

_ SN a ST HE
I 1 1 38 (SMA490AW) Fe, O, Cu, Cr
5%Ni #f Fe, O, Ni, Al

Mt EPEF(SMA490AW) B L TF 5%Ni SO EPMA 7w B ED SEM BREEHE 3.1-4
BLXUEE 31517, BPMA A5 —< v B F#ERER 3.1-4~K 3.1-7 IZRT. W@
KOWTHE, SRS —)VIn5 Fe, O R EN, ABAS—J)VM5 Fe, O, Cr, Cu MY
RHEEHE. 0 BABAT—MTHLT, ABAr—AHIcBnTORHBE TS k.
Le>T X BatheHeTEAIL L, ABHATY A MFe,0)THD, ABNT T
T4 MFe,O)FEEERONS. —F, CEABAT—IVOTHIZERFHICHEELTHY,
Cu CDWTHREM / WEAT—IFEIZRBELTWA I ENDMNE., ZOZEMS, a-
FeOOH ® 7 -FeOOH ZZHEELREWVHOD, AZRERB M NAMELRO 2V
BELIZFENLEBEE R TVWRENES.

5%Ni #IZDW T, WITHROAT— L 6H Fe, 0, AlBHEINAZ. ORE2BXA




=W LTABAT—IVHIEBWTHRETSHD, RETRERETHRIMICEFEL
TWz. Ni BEEFABOACHFELTSEY, ZhiZNEY N BEETHEZLERLT
WA, ALBWTHORBIZHBEET 52, HETPPRERETH 1.

BEEY, 2UBAHOHKREZELDDE, TEAINEB / NED 2 BHEETLHOHNE
AT Y A MFe,0)ERT, BRI RY A MFe,0)ERDOBIEEHT 5. MHEHHE
KOWTREAB/HNBD 2 BEBETHY, ABRERAIYA FFe,0)EAHT, AEIL Cr &8
BRELETTAIA MFe,0)ERT, NE/BHMAEICCu MBERLTHWEHIEZET 5.
5%Ni i DWT, AB/ B 2B/ NED 3 BHEETHD, HNBRATY A bFe,0)E
ET, B2BETIRIA FMFeONERTNTNS Al MEEBETRELTHD, AER
ETAIDBRLETEBEN EROBLNWIHBEZFTS.
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