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AWFFENL MFE B A RE & Ll S 28 EaMIZE L ORI O CO2 BR5EX° CO2-H2S
BRELICE SN DA, THEMEM SICEE & 72 5 kREk (FeCOs3) 35 L U Mackinawite (FeS) %
TR & U8R A E OFE I R E TR E G SRR OB D 2N LT, Fifo7ebr bl
FHEH A2 72D T o 72, FRS. ARA SO REIECI KB M LN DR L2 B E L
728D X 7 m R EO T DI E (ImassWEfE) SN TE 7= Cr & Moy, 2L EGRIE
BB ORI TS ERZHLNCT 1010, FREEMETICBT 5 BEBEILFREL LV
KEDPTIC LV REE LT,

1 ETIE, AT KORRT ADAFEREL, £ CO2X° HoS DR A 3SR L 7= Wi B
BTho, FIHSNLMEOBEN TENRRETH D Z &2k~ To, /T A HEE AR
B RN E AL T E 72 Cr & Mo A3, CO2 BEEdS KUY CO2-H,S BREEICHE S 7 ARG S8~
it VERH 59 2 I8 B AR D FeCOs X° FeS DB IZTIER A b2 T 5 Z L o EEM A
T~ LT,

55 2 B TIE, CO BREEH KUY CO-HoS BREEICHE ST IRA-E8 DR 235 1T 5 FeCOs 35 L UM FeS
EERETDERERDEDOEKIZKIET Cr & Mo ODIEHZAMIZT 5 7-DI2, KFE~D CO;,
& HiS DOYEfiE & ffBERS X OSkDIE BN K-> TA U b FFE, $RE AR DOIRGHZ BE
THKMEFETIVEEE LT, ZOTT LA AV T, CO BrETFR L U CO-H,S BEEEIZ 31T 5 FeCO;
J@ ¥ LN FeS OIS 4 . B FFEORREE L EMEIREIC L VR TE 2 afEIC L - T
HOMNZ LTz, S HIT, £ DERMIZ KIZTIE A @) Cr & Mo DFEEA LN T 2720
DI BTG 2 R E Lz,

% 3 TIL, COBREE (80°C, 1% NaCl, pH5.7) %> FeCOs DEIFNUTfE & 72 550 b & FEA
8. 1% Cr #lil3s L UY 1% Mo #l 4 T, FeCOs JE TR RIE TR A5y D Cr & Mo DEH
Z SRR L D AR EE R & AR T D Fe2 A A YRR & pH DOHIER X O &AL YIS
DM E VST Ue, BEEEICEL T, REMHITIE, FEelrRkb RE<, 1% Cr
TR B /NI VDS, IRIEREH] ORI & b 720 IEABIIDOE AIEE N K H /NS <, 1% Cr i
1% Mo $f TiZ, EREE DK PR D Z L2 LT L, FEGAHTIX, Fe DIEMFIC
EHLRNREICHEND FesCBIZ LV, HEEIZHNT Fe? A A BEL pH BN+ 5 2 Lic &
T, HERFENED FeCOsJ8 DIERICIHE T D EREEIZ/2 5 Z & 1% Cr #i<° 1% Mo Sl D& i Tl /&
BIZEHRVWAEL D C A A8 LM A A DK & 0 TERET 5 Cr-0, Mo-0 1k
B OAHEGEHTH & SR pH O _EF-OMHNT Lo T, FR#EMED FeCOs JE DA X 72\ BR BT
LD T BRI,




54 BT, COBRBEICIRA S ¥ 5 HoS JRFE R KX OVRIR pH % 2k & 72 CO,-100ppm HoS B e
(80°C, 1% NaCl, pH5.7) 3 JTf CO2-10% H.S B&5E (80°C, 1% NaCl, pH5.7 & 4.2) 238\ T, F A
480, 1% Cr £i35 X OV 1% Mo o0 8 & 28835 & OV FeS B DI & £ D AR KIE T E S 4y
Cr & Mo OIEM & BEALFRIE & i oM L B IRGEERE R % £ & 972, CO,-100ppm HS R 51233
WCIE, FHOFRIIZB O TIREZZ T ISR E LD 1~2 um O FeS GRS 2 M4 25 2
EERIAGLMI LT, —J, CO2-10% H,S BREECTIL., BARSIEDMIIEIZL V| FeS BOMENEL
5. ZOUMBEFEZ BV TOA Cr B L0 Mo OIER AR L LT-, IRIERM OB E b7
VN, 1% Cr Sl e b B R O E FMICEIE, 1% Mo SR b B EFEICEET I & %
O LTz, 1% Cr #lil ik, Fe** & & HITTEH L7z Cré¥t A A 2 DMK RIS K - TR i o
pH 572340 £ 41 C FeS OREAERMBAE N EF9 25 Z & 1% Mo £ Clx. Mo ik DR ik
%4 FUERHET DI LT, BER FeS BRI LB EHEDIK TNEBIEST HZ L 4H L

Wz L7z,

5T, 4 FD 80°CITHIT 2 EBRITH LT, FeS BILRDBRIFEIL 2 B3 2 7= IR
JE & 35°CIZE T &H72 CO2-10% H,S Bifi (35°C, 1% NaCl, pH3.9) 2B\ T, IS4, 1% Cr
Pids LN 1% Mo Sl DT £ 258) & FeS JE DIERZEENIZ DWW T E L D7, KO R ZE) & FeS JEMK
BEHELZ DU T 80°C T OB it & LT o 2 03, TR TIZ & - T FeS @ O EF S iu7z
Tk BREHEZE FeS BRI KIET Cr & Mo DIEHZ S HIZH LT HZ &M T
X772, 1% Cr 8l CITIRIEVID HEONTERBE DMK T L7722, T, SHofE it ciE
L7z Cr3* A & ORGSO - TS 5 Cr(OH)s 8 IZ & o T Fe? 1 4 v OFFEDMEE S
NTHERFSERRETSZ L, —7F, 1% Mo Sl TiE, RIEVH THAEENRKE L %@f’ﬁ%
JE& R E DA T 3R AE u’_o Fe OIRMRIC X 0 Sl M I B 72 BRI FesC <2 Mo,C & Mo Hifb#ic
DH Y — FEOGOIRHEIZ LY . JEEEENEIN L T Fe? A Ao 0N AT D 6, MEmicRT
B JERBERE R GIN T DI Fe2 A A OFEFEBE T 72\ 2 &L Mo FiALI OTERIZ L D HS A A 73
HE SN THHE FeS BOEMMBBIEINLT2DTH D Z L &k,

e ETIX, oMtz E L, K XowfEz~ LT,

LIE. ARFFECIE, COEREEFR LU COx-HoS BREZICH T D IKA MOt &1 % Kl 4 % FeCOs
JE <> FeS Jg & ik L ﬁ“éﬁ%+ﬁ‘“ﬁ$ﬁk%}@0)%ﬁﬁ%ﬂ‘% ZOWT, fEAERS Cr 3 XU Mo 23 &
IETERZH 50T Lz, COBRBER LN CO-H,S BREEIZ i rlfE 2B &8 DBAFE IC % L CE
WielEH a2 525D EEZ LD,

i FmSCEBIL, FI3C 2000 7 & 930 300 354 1 ET O 520 b L<ITIEL 800 5% 1 FRH L T 7E&E W,
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Thesis Summary (approx.300 English Words )

One of the major industrial problems is the corrosion of low alloy steel exposed to wet CO2 or CO2-H2S
environments. This study was conducted to clarify the effect of small amounts of Cr and Mo, which have
been added approximately 1mass% to low-alloy steel to improve the steel microstructure for mechanical
properties and resistance to hydrogen embrittlement cracking, on the formation of the corrosion product
layer and to obtain a new material design guideline.

Firstly, a water chemistry model based on the chemical species formed by the dissolved and dissociated
CO; and HzS in the aqueous phase and formation reactions of ferrous corrosion product were constructed.
Using this model, the conditions for FeCO3 and FeS formation are defined by the degree of saturation
calculated by the solubility limit and experimental conditions for this study are determined. The effects
were investigated by electrochemical measurements and surface analyses.

In the CO; environment near saturation of FeCOs, on the non-alloyed steel surface, the needle-like FesC
layer appeared on the corroded surface created the suitable environment to form a semi-protective FeCO3
layer. On the surface of 1% Cr steel and 1% Mo steel, the formation of discontinuous precipitation of Cr-O
and Mo-O compound formed by the hydrolysis reaction of Cr and Mo ions changed the surface
environment to unsuitable condition for protective FeCOs layer formation.

In the CO,-10% H,S environments, on the non-alloyed steel surface, by forming a porous FeS layer and
appearing FesC layer during corrosion, as Fe?* was accumulated, a protective FeS layer was formed. On
the 1% Cr steel surface, by enhancing the Fe?* accumulation and the FeS nucleation frequency in the
Cr(OH)s layer formed by the hydrolysis, the dense FeS layer formation was promoted. On the 1% Mo steel
surface, the higher corrosion rate was kept and the decrease in the corrosion rate was delayed. Due to the
weak diffusion barrier for Fe?* by spherical FesC and Mo,C and consuming sulfide ions by Mo-S
formation, the dense FeS layer formation was delayed.

By considering of the changes in the surface environment, the action mechanism of Cr and Mo was
proposed.
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