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Reduction of Fayalite

Katsuya WATANABE*
Chikao Yosun*
(Received January 16, 1968)

Abstract

Reduction of fayalite was studied under a microscope and by the usage of thermo-
balance.

According to the microscopic observations, wustite in fayalite was less reducible than
free wustite, while iron reduced from fayalite was finely distributed in the silica matrix.
However it was noted that iron from wustite grew to large particles.

Fayalite mixed with carbon powder was heated at 5°C/min in hydrogen using a
quartz spring thermobalance. At first, uncombined wusetite was reduced to about 350°C,
thereafter wustite in fayalite was reduced by hydrogen and carbon within a range of
900° to 1,100°C and finaly silica in fayalite by carbon within a range of 1,150° to 1,400°C.
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THREDD LI, AW TEAERECER L7 7 ¥ 54 + OBTTRER BEHEMCEZE L
BRI L BETBEYER L,

2. BRUERYOBEHENSE
21 B ¥ 3

MIRD7 7 ¥ 54 PRI L TEKRT 58 BH0OREY BN,

AURHIBR L8k (Fe,O5) & BB S X U U ¥ % 2FeO-Si0, DM BIZ /% X 5RAL,
P T 7 v = VRS T 1,300°C 12 T 30 2 I NE AR L T AR Lic, & BEURH L BB
BECIFRHRE7 7 v 54 P T EMREBORIG T E R L 0B R /e v A2 4 FAVERK
L, 77754 FEHBERICHHE LT, 207 7% 54 MEX BT LB EESEY 0if
o O A CEITR R 2R L,

22 EBLIER

WRVER LI 7 7 ¥ 74 F DM A SO % %, 1,160°C T/RFELFF TR LBEFE L,

BIL% LT 75 - 7o, ABOREOZ b FHMC K TL Y A 21 MIRL SN
BN, Pr ¥4 FIEL EREHR

Tu7gly, L BT 24 BT 2 (77
5& Fig. lemT L 5E, Zr¥ o4 b
DY AR A MIIEIC SN T A I ek
DB IBHAAE L TNT, EIED Ouh~
T SICBEERC ML TS, Lk
CIRDMBIFAEL T\ ey A% 4 b XD
OGS A BB REE L TR R
LTWb, 7754 FORTLICI VAT
70 Si0, L Fig. 1 D X 5 ICKRBETLD 7 7
Y4 bEREO X SICREETHIH L,
BRI OPDBEEA T B & LT, 77 VI 4 FRNDKEHF ADBEAX T T, BEILHE
BB bE¥TWBEEZLRS,

3. MAFMICKZETEEDAE
31 REBHAMLEAE

B#AT ) v /T L HHFFE BAMEL g, B 01mg) %AV CEEARBRTO7 7
YIA FOBTOEHEBE L, REHIEHROC L) v AxA & vy 2% 1L,000°C TRIG
LB LRI - THEM LI, ShuB@L, (170~200 mesh) & 325 mesh LAMIC &V L

7oL DI DOWTEITC AT, $800mg DREBE A, v MCEEH 100 mg % & b, EEC
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AN THRA R KFAFEE & L TKFEL 50 ce/min DFHCH L2, 4~5°C/min THIMf L,
1,200~1,400°C ¥ COBEBH LA ME L, TRBETH L L TCKEOHACKELT F T
1,000°C 24 W HINEE B U7 TG R % & OF U 7,

3.2 REBERLER

FEBgefE & R Table 1 /R L, ERLBETHE L UEBROZEZRAB EEAL,
7 A= VERE (60 ce/min) HTER LI,

INENOEBROEEIH(LORIIL Table 2 127/ L1z,

KL T, b LEABPOLEEES, CO & LTRTENSHHIX4Img OBEEFI &
LB, Table L @iRT L 5 1CER L T 545 mg OEEHIE CHZIL L <~ LT\ 5,
%7 Fig. 2 0% 1 ofift© DE & EF @ 235 iih, 20BERIBER R EELVOT
900°C X v 1,050°C ¥ TlE7 7 ¥ 54 FpD v A 24 + ORI 1,100°C X b 1,350°C # Clilk
oI > T b EF 2T,

R 2, 3 OKFEDLTRLLLBHEIERRVIHBERD 5% Thole, 77 V54
D FeO OEEFEREIL 15.7% M L, ELROFB O XEHIC L O GEke t V7 <1
PAEE IR, KEDRTIETZ7 7 VYIS bhDY AR, POBELXTHBRTLINS Z 0B

Table 1. Reduction of Fayalite by Thermobalance.

Sample

ie Constitution . Weight of
(meg) (%) (%) (%) (mesh) | (mg)
1 1337 522 21.8 25.2 <35 | A 79.2
2 180|703 297 — 170~200 H, 110.7
3 1377 | 703 29.7 — <325 H, 116.3
4 80 | 631 2.4 105 170~200 % H, 826
5 974 | 631 26.4 10.5 <325 | H, 799
6 889 | 571 23.8 19.1 170~200 ’ H, 728
7 974 } 575 241 18.4 <325 ? H, 714
Table 2. Analysis of Behavier of Reduction of Fayalite.
a b c ( d e f g h i
E;g iii' CC}:;E%) er? I:egfi?ed relflzicr)xed d\l?ega};te e/d rg;;?r?gd Iggce ;g}ilst e h/g
No. in B-C at D in D-E at E in E~-F
(mg) (mg) (mg) (mg) (mg) (mg)
4 118 17.1 535 19.7 0.37 40 76 19
5 118 14.4 56.1 205 037 38 73 19
6 236 175 53.0 20.2 0.38 152 315 21
7 226 94 61.1 215 0.36 14.7 28.0 19

Converted in 100 mg of fayalite.
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Fig. 2. Reduction Curve of Fayalite at Heating Rate of 5°C/min.

iz, TeBREED B, CHToBERBRORKEY A4 POBBLT7 7 v 54 iDL
DLV BTREHTH S,
FEEA~T O AERFIBETH E L CORBEEERAHH LSS TH D, Fig. 2IcRbh
B Lo BC #ixER 2, 3 LA AERBY 2R LTw2%, CDH (450 XY 900°C) Tixga e
BALTE <, 900°C Lo DE #iTIiER 2, 3OKEDADBRTL L VEERIBNRTH S,
COMBIKFERICRRC L ERLELRB - T AL5THE, FLT77 ¥ 51 D FeO
DBTILEHEEFTCTETLTCGS, Tablel 85X Fig. 2 X v, 3% 100mg ICIRE L %
BEOESWOAEETSH L Table 2 Licn, Table 2 ¢ HOBBHZtADH 25 & 5 0L
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24 PEEBHROEY AL pBELFKEAMODERTRIT X577 Y51 b
Dy AEA PEeBbhaENARDL D DE #HTix
FeO (in Fayalite)+ H, = Fe-+H,0O (1)
FeO (in Fayalite)+C = Fe+CO (2)

B> Tws, bLORDOHRTHSB LT 5L, OFe0=0223 THY, Q)RORTHB EF 5
L CO/Fe0=0390 THar, L»AIZ Table 2 o { fliciid X 512037 TH - € (2) Kotk &
LT FLTM)EABRETERS T5, £ L CRBORE & BARERCIEGER L 5T
H%, £k ) DE #cBILIC M SR & R B & E T Tl RERA S
FC g M FOBAR LI, REHhD S0, 0o EE T 157mg TH D, Lidis T
Si0,+2C—Si+2CO (3)

ELTRIEEANBETAHE, HERREREII105mg THD, L2dcEk4, 5 CiilERR
RRELTWS, @RTEITNEIETHE COC=233 LicANELDTHDNEHGEE
Xn& Table 2i o X 5 FhOBETLRE LY THo- T, KEEOMFTELD2bE
4, RERLSWMEB I TRV, T g o EBE LIRERNKTH 21 SI0, 0
TENDKENT & X0, SiO, DI RFE & OEMIMHS K TH DERILH,H S ML 2 & HHR
LT3

B THOFER 2, 3 OB 4B & BEBEE Lich, £l 4~7 Tk XBEhS

D Bk E Fe-Si MEEZh, BT 7 VA M54 1035 - 7o, B CTL R ks B
B, RIS s -1,

BRI BT TR TR OBIRIETE E e A, THUTECE MR X 0 ES im0 AL
BTR#ELELORTEROENE bR - & B LT,

ok, KEERFELVNTEILE T - TV 50T DE #cit, KiEF ARG LI - T
ToEH 2 LN DM EEETH - 1o,

4.

bl

1) BRI L O ER L7 7 Y54 FA KT 1L150°C Ti#IT L - 50Uk i Bt © Bl
Lz, 77 ¥ 54 FPICREIEY A 24 +235 5 & RBINCGEITE S, KRECEERET S, v
ABA PBILINTHE 77V IA4 bR T A2 PARITIN, @BHEE VY F A P ET

D, GRHIBR E e THEL TV 5,

2) BXFEMAGTT7 7 v 74 MBREERARBEIT & 1T - 7,

KEZ L ARILTHE, 77 ¥ 54 M 850°C CHEIL Xtk 1,050°C ¢ T Lic, RFED
HTIE2BOBILAH D, HLETIZ900C X oBIEVIAED, H2HTILL2000C X vihE
v, # 1B FeO o, 42 Bt Si0, O@ITHE B,
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KELRZOWMEBEAHR L CELTHIEMEDCES LR L R L, 850~1,050°C T
FERBOMBLEILE X FICER TKED SIO, DEILAE T,
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