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In-situ Observation of the Reduction of Iron Oxides by Solid State Carbon in TEM

Nobuhiro ISHIKAWA, Kazuo FURUYA, Takeshi AOYAGI, Nayuta MITSUOKA and Takashi INAMI
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Carbon is deposited on the fracture
surface. Pt was also deposited on the
carbon layer to prevent the damage of

carbon.

Break off the specimen at
this point.

Fig. 1. Schematic drawing of the specimen to reveal the
fracture surface.
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Fig. 2. Schematic drawing of the TEM specimen after car-
bon and platinum deposition prepared by FIB.
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Fig. 3. TEM photograph of the change of boundary between a wustite and a carbon kept at 700°C up to 60 min. (a) Before heat-

ing, (b) after 10 min, (c) after 30 min and (d) after 60 min.
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Fig. 4. Detailed describe of Fig. 4(d). (a) Enlarged photo
and the precipitates of pure Fe derived from EDS
are covered with diagonal lines, (b), (c) selected
area diffraction pattern whose location is pointed
by arrows respectively.

THH DS E L TL % & ZORFBORIANZBRL, il
WBEERZERIIIIREBORRE TRE L 72, —iFf%
DAEZDREEZRL TS, FlEPEEIRE HE
AL X TV 20— RFBBOPIZED EIh
7o &9 BIFAT G B2 b hiz,

Fig. 413 Fig. 3d% & > LKL TEDSIZ X 2 MR %
BRADELEDTHS, L& IDBEEDOHMNTIE
RSN I E — DR TIRBEIEZTELT 7 A ThH - 7=
A, RFBEWIZHEE L 23T 100% 85 ThH 0, KER
DEARY 1% KM TH -7z, BTEHEO)IIKREITHRL
EGH/BZEDTHBN, A9 UTa-fD(11)A
By b ONSE, £72, AL ETHIECO»S Y
2B FD—EPRw x4 4 MBI LZEBbIEM%Z
DRBEAMHERT B LIETELED 72, TEMNIZEZEH
THDBIDIZY AL I BT T XA PIBEELTH LS50

50

BEZIZKWELEASAHN, BEEEIZ10°PaEETIO
BEOHZEE LA KL L 109 mm  BEORESF2
FHETHADOTHRILT 2560 B Bbhd, £
Z A4 MIAT LS RELRYE TIREOO TMEm A
T I D EGFEAND—ERBRIBAET > - WBEEEE A S
hd, KR T LF - REEZETRRRZITELT 7
2D THBIZIIEF 5 ETRI LT3 FEEORIDSRMA
LR—TIE %L, £ -RE S ESFICENE,
BOKIBETH S, Z2HIN-REEAREL T Z L8
SHROFJEL 55,

4. B

[ R R & BB gk B & LR 2 TEMINTZ DR
BRI HEERRL, UTOHREE:,

(1) A28 4 FOBWHEIZREEHEET S Z & TRIFRK
R 2L 4 b (=HAb$k) ORAFRmEFERL -,

(2) TEMWT700°CIZRELERKZEL Y X4 4 +OD
RIE#MERT B LB TE ),

(3) RREVRLA4 FORMm»SRFEMICFEHERT
5T L EFEFELZ,

AR IIR N EE MBSO R > TET /T
W2 WegDTH B,

X (3

1) PR.Swann and N.J.Tighe: Metall. Trans. B, 8B (1977), 479.

2) JR.Porter and PR.Swann: Ironmaking Steelmaking, 4 (1977), 300.

3) M.Rau, D.Rieck and JW.Evans: Metall. Trans. B, 18B (1987), 257.

4) Y.Watanabe, K.Ishii, N.Ishikawa, K.Furuya and M.Kato: J Phys.
Condens. Matter, 14 (2002), 13643.

5) N.shikawa, M.Song, K.Mitsuishi, K.Furuya, Y.Watanabe and T.
Inami: ISIJ Int., 44 (2004), 2029.

6) PMatteazzi and G.L.Caer: Mater. Sci. Eng. A, A149 (1991), 135.

7) Y.Kashiwaya, H.Suzuki and K.Ishii: ISL/ Int., 44 (2004), 1970.

8) Y.Kashiwaya, H.Suzuki and K. Ishii: ISLJ Int., 44 (2004), 1975.



