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PO SIS O mAFEE L EMEICED OIS TH D 7 A X A N (Fer0)h» b #k~ D& JT S D
FRBNZ RN T, BRIAWARE M A £ Fey, O MEEN O SUSIEFE, 7T Fey, O OZ il 1#1E 0D
FACIZOWTORENEETHDH. ZD7-DI2IE, I EITERPY 72 TIEIC L - TRE S L Fer,O
DRI KIEHEET T V(A v ¥ 2 G T V)R0Z OO FTREZR K gt iE £ 7 L O = R )L ¥ —i)%2
TEME B OVER T R Bt & 23R e R FRIC 5 2 DB OW TR — R RIC L VAT T 54
ERdH Y, E7oEEM bR VEER(STM) & OMEH EF-#RE T (LEED)IZ K - TERBZ A RLHITZ D
FEEZ L E B A D Z EDEETH D.

2D Fep,0(001)Z1H D STM BE2IZ 35\ THERR S L7 K X 72 ¥ 72 (depression) i, Fe;,O D
RIHEEET L E L TREIIRESINTEA vy affiEET v, T70b bl L7 2 2D Fe il 122
INRBHTZ2ET A TIEFHHTE 2. 22T, BECHELNZ STMGEFE L B LR,
IEDOFRELNA T AT depression 23RS S AL D HATIX A OFREL S A 77 2 Tldaife U 72 8O A )5 e
BTEDLZEEWLMCT LI, ZOBIESE TG depression 235+ KKalZEL K3 5 356 DG +£
THNTHDLHEE, LIEO Fe i a28AT2MD Fe ZHNRENTLET L THD LEFAATED.
—J5C, depression 235l KIEREEIZ L D & O TR < A ERIHE D BIRRER T 754 Sk L T
WAHAREME L BV 155

A a fEIEET VR ORF R EICER T 556 O depression €7 /LIZDOWNT, FiLHD
TRV R 2 EM R ERE RIS LV KRG L=, NaCl Bl 2 & 5 FeO A7 7€ 5 /L D(001)
FRHIZ STM B OFREKMGEE ZHHET 25 X 912 Fe il 22/t 28 AL, FHEHEICK M
WL AT o 72, 703, STM G PITHES PO K Kalc 2 B9 2 T MILAFEIE L7a o, il
D Fe ZEALOARIIFHEHR L1z, ZOFEE, Fer,O001)FHIZH\W T Fe JA 2O DI bR ERK
fatiix A v v 2t Ch D Z &, depression #15EE 7 VIS RIOFHE B W THEICIIARE
EREETHDLZ EZWALMNT L. 51T, Fe R FZELICK VAL 2 REMEEEMIZEL Y, Fe
JRAZEALAMELE L2 WG L0 b Fe J]L IR M~ O JL-F13 v 7 Wi~ @) L, Fih1E
FIOMIMNREL DT EHBHLMNIT L.

A ¥ 2 fEIED Fer, O00L) R ENZKITTHELTRDLHT2D, A v aliEa FFo Fer0(001)#
i BB A 1A LEELE T 27 M ESREI IS OWTIER L, & REERZT-
7. AHEEMEICT 572 DITET T A0 TICE Hy i 72 vz,

ZDORER, FerxO(001)REIZIBUNT Hy i3 F DAY A M Fe 22 fLxf[EFH D O i+ T 5 nlRetE
DEWZ EEH LN LT
I, BEEAERRIZE 5 F TO Fey0(001)F Hiffii 28k & FEERIZ STM K OV LEED % W CHlLE




L7z, ATl FerO DEITTH AL LT H T AZHWTWDDY, ZHULCO T AZH WA
(I EARERSE OFTH R OAERRER~DIZ RS Z D AREMER H 0, BIEE R EMEL T 5 ATREMEN
HLIOThD. o, BREEZENIIBW TRUERISEIRNEETH D Z ERMBILTWND 20,
Hy HAZ A F M0 T 5 2 L0 X0 RISOTEHEAL 2R Uiz, BEofER, $EEARTTO STM 412
BT depression DK%, LEED #IZBWTRxEFYHEDHEAHERL, b oEE
EITRTTIZE D O KD AERICE D HDTH D EHERI Lz, BN EITT D E AT v 7B
BEERL, mBEALEAT 7 RIZBENERT D22 8%, SHISELHEITT2ET7 7 A L
WCOEENERT D2 E 2R L. DLEDD, Hy T AT K D38 - $EAERIE, 7T A LDk
MRKEHEE LD b AT v THREORB LS TV Efmit g7z
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In blast furnace pig iron making, the process of iron oxide reduction is important, and to fully understand
this process, the reduction mechanism of wiistite (Fe;«O), and particularly changes in the Fe;,O atomic
structure at the surface is important. In previous research, the atomic structure at the surface of stabilized
Fe..«O were experimentally observed, and it was seen that the surface contained a mesh structure of surface
vacancies.

To gain understanding of how these surface vacancies affect the reduction of Fe; O, further studies of
the structure during reduction, and ab initio simulations of the surface energy need to be conducted.

In this thesis, Scanning Tunneling Microscope(STM) and Low-Energy Electron Diffraction(LEED) was
used to observe the atomic surface structure of Fe;.,O samples. The atomic structure of depressions
observed in previous research were discussed, the stability of plausible atomic structures were elucidated
using ab initio calculations. Further, the stabilities of the most stable atomic structure as H, molecules are
added different positions were evaluated, and it was found that H, molecules are likely to adsorb to O
atoms surrounding the Fe vacancy sites.

Finally, the atomic structure of Fe;.,O at different stages of reduction was observed using STM and
LEED. H, gas was used as the reduction agent due to the possibility of C atoms entering the Fe;.,O lattice
during CO gas reduction. To improve reaction activation, the H, gas was irradiated upon the Fe; O sample
as an ionized beam using a sputtering device. It was found that prior to Fe particle generation, an increase
in depression was caused by an increased amount of O vacancies, and that the lattice step density increased
as the reduction proceeded. Fe particles were predominantly generated at the lattice step sites. It was

concluded that the density of lattice steps have a larger effect on reaction sites than the vacancy structure.
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