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Swelling of Pellet during Reduction

Synopsis:

Akitoshi ISHIMITSU and Kin-ichi SUGAHARA

Two different views were brought by previous works for the swelling of pellets during reduction.

“The swelling refers intimately to the transformation of mineral phases during reduction”
and ¢ The growth of whisker-like fibrous materials cause the swelling like cotton candy ”

is the one,
is the another.

The present authors carried out series of experiment on the swelling by various kinds of raw mate-

rial, after the detailed review on the previous works.

Following explanations are possible.

1. A generation of some kind of force is supposed to be possible in the relatively early stage of

reduction, which will cut off the bonds between the constituent grains, and break the grains themselves

down into minute fragments.

2. The growth of fibrous material is obssrved in later stage of reduction after the breaking down

came to end, and is found to form cotton candy like body.

The breaking down and growth of fibrous

materials are absslutely independent in the stage of reduction.

3. Swellings can be prevented by taking the diameters of pellets small,

even for the raw material

with remarkable swelling nature, and for the pellets fired under such conditions that will cause swelling

or preszrve the nature of swelling, also.

(Received 15 Dec. 1967)
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Photo. 1. Swelling (left) of fired tablet (right)

from chemical reagent of Fe;O,.
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Photo. 3. Microstructures after 10 min reduction.

(\'\’hitegraihs were idcmiﬁcd as magnetite)

Photo. 4. Microstructure after 15 min reduction.
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Fig. 1. Relations between swelling rate and firing
temperature (by Yact & Owo, Kyushu

Univ.).

Upper left : before firing

Upper right : after firing’

Lower left : after reduction (pellet fired at 1,200°C)

Lower right : after reduction (pellet fired at 1,000°C)
(by YAGI and ONO, Kyushu Univ.)

Photo. 5. y-Hematite pellet.
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before reduction alter 5 minutes reduction after 10 minutes reduction after 15 minutes reduction
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r Photo. 7. Swelling of chemical reagent pellet during reduction.
(Reduced by 959, CO at 900°C)
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Photo. 12. Microstructure of Marcona pellet after

reduction by Ho.
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5T o7z & R D FEE Tk

KB DOMET TR D7z
3.4.1 =woaFR v FOFE
DS

2] j-/\"é/ v b GE 1 RAT
st e LT 900°C T CO EIT
(CO iz 85%) Li&EJTiifE 3,
10, 15, 20, 30 minfkdD b DT>
T, HAEEER, FLLER, 35X OF O HREO b O E KR
EEEMEEIC X D bk D4 BUKRE 2 EIZS L 7c (Photo.
14). C@RL v kT, 10min OET TR D8
ﬁﬁ;ﬁﬁ%kﬁ@%z&u%ﬁ@&%bf%6ﬁ,m
min ¥R 0TI E 7S HEHER I O AR s <, 15 minfE
SAERMBIBED TS L F32 C R L - D ] 3 X
O EITE <3l TR LR SN D T L2050
"D

& 7= L OERITIE AT <V & IR O R BN,
th LERCHE 30 min BT X 5 R L AR HEED TV -
L 72 952 T ke R P DA I, FH A HNERIT AN 2T
EATWL L EPMbND.

3.4-2 HEaOREBABROTETCLICEE

R B M T o7 & Rk Hik THER O COETE
Firevs, Swelling ¥ X CHAMEIR 7 O £ BARDL 2 A~ T
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T 4 — K, (b2 2 M (B Ll X O A REEED
Ot 4 % fL, 800, 900, 1000, 1100°C D4k T
909, CO T Shr jEjelrc. 7275 LEAR(LFRO D DU
ﬁﬁ@Swﬂmgﬁ%mmwt%®&ﬁavb§%%§
b, TORIZL B2y biE Swelling AT X
VRS A L RO EB AR L. RTHRO BIRE L
Photo. 15 [Z5R$. =3+ dD 2 fEVI VLD Swelling
Rt A, k@ Swelling i TEER, v r b
VRS T2 1000°C, <=Ly b7 4 — FiE 900°C £ 100
°C FNAEBHD, TIERESOWME L X {—E LT
nB. (pEstE, mREEo Lo 800°C THETE
PR FIEAIIEE AL DD WIES L Swelling ZRE
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(Ishizu Seiyaku)

Chemical reagent

Chemical reagent (Kanto Kagaku)

Behaviors of powder specimens after 5 hr's reduction.

Pulverized Marcona pellet
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5]
2
B
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o
Q
=
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2.006

2,008
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V. Lo LEHER I E 04K, BEOERS

LW ThostilicowTth@BDONS. w3
7+ @ 2 FE OB TREBEERIC b MR D LR
oo B0 L, {LERERREII I
<, WERICS RIS SRHEESDD. BR
(LM ORIETIL, BITIC X D FRHE F O REsS 5
Roh, BRRERLLABRDSLTW55, NERCH
HERIDER L TWB L EbEXD L, WHEK
WD REREPSHF 2 B3, BT X D IER
WLPATEROLOTRAEVWEELZTIEEST
$%. Photo. 16 F&FENTOWTHHER D&
BARAEZR LD DTHS.

3.5 BAORBEDEDIESR~NY v FDE
TCEE

3-5-1 MW=E@EbekeAEEoT

MDA & 51T, BRILFRN =gkt
WEAVTRL y LI Z Ty bRED,
1200°C §if CRUEBER Lcd D, =3
vy hEIERE LV Swelling &R U7z Lieh>
TUONT, {LFERBECHNIETRCRCHE L
DEEZIoH, DB ARBEOKIER FHVvTFH
BROFEH Z AL T 5, £< Swelling &R
femote. T CTHUTHEELE» HREEEBAL
LRI OWTREUL Z & &AL, InbAEER
oo LFEER Swelling IR IO,

3.3 DERCIDL, BBV y FONEE LR
ST Swelling WEE T3 LWL
LENTVDHDT, ThHDORBIOVWTHRY
v MR, BERBER UM ELACE LT
Ly bR L Swelling OB EEFA~. L
LWiid Swelling 132 =3, #DDOERIC
FV BB ¥ MR L Ch b & ORI A
B E£REBH5 b0 L Y X 225 kD
7.

INLOMBEOREEEY, T LhORLETTIT
B&LLl A, TORETIRBTOVWTIREER
Bizhs, BERE{EEROFBEmAEO LB OV T
RBREBOAMDOSITHEEZETEED, R
DEZPASLPTTHETRIIELLI D,
BEETIUHEELSTON =G LSEIEEET
B% Fig. 31T, $ERL¥EHEEAEOS
¥riE% Table | Z7RmL7-.

BB RHIBmA T2 Ay THE L THRRI
BB 7 E1XFRD SNAV A5, FIEEEOZHTIEI
MhHBEFFMNAICSE, 2L v T Swelling
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(a) Marcona pellet feed after 5hr’s reduction at 1000°C
(b) Chemical reagent (Ishizu Seiyaku) aflter 5hr’s reduction at 1000°C
(c) Chemical reagent (Kanto Kagaku) after 5hr’s reduction ar 900°C

Photo. 16. Growth of fibrous substances in reduced powder specimens.

Table 1. Comparison of chemical analysis of two kinds of chemical regents.
(The same brand, but different lot numbers)
Analysis by Yawata Analysis by Maker
T.Fe ! FeO ‘M.Fe Cl [ SO, | NO; ' Cu ( Zn |FeyOy S)lla\tlzictlyir(:f}sl%inion
e e ity | 6956 20-771 0-24 | 0:001 0-3 | 0-003 0:007| 001 | 98:05 Almost clear
%&g?gﬁiié3?§§%2;§zkﬁkt) 69-56) 24-04/ 0-31 | 0-001| 0-01 | 0-003 0-01[ 0-01 | 9650 Clear

3

OELNAHIBHABEDIZ D 2L DB WAL TWS.

3-5-2 JKFNEEAL SR OIS

FARDFERIT XD &, MEEHE b o270 a BEK
it gk (a-Fe,0,-H,0) % 800°C (= 2hr Jiizk L T

a-~<wH4 MEERE Lok Ry » Mid Swelling %
RET, BLE— 82 51570 1 -BVEIKEELER (7 -FeoOy
‘HaO) K DIB413E Ly Swelling 2R3 &S T &
THDt. X IT, INLOFHEREZBZ L UHEESS
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@ Konto Kagoku Co
NHs

FeSQs —> “> tron —hydroxide

@ Ishizu Seiyaku Co.

eSO ]‘ _Fe (OH).
Mohr' salt _Fe (OH)h_

Fig. 3.

g

Lol

after 10min reduction after 20min reduction

Firing conditions
Temperature : 1300°C
Time : 30min
(rapid firing)

)

HNO; NoOH  NHs

&..__1:_]7
—>[ Oxidotion ]'_)[ Woshing ]‘_>i Filtrgtion
| Product _‘I CrushingH Orying

I Heating and drying I—’ Fe,Os

fe_
Fe (OH)z o
rying
Fe (OH)y

“ Product |<——[ Crushing |=—{ Firing

Production processes of chemical reagent Fe;O,.

after 60min reduction

after 30min reduction

Reducing condition

Temperature : 900°C
Gas composition : 80% CO
flow rate : 300cc/min of gas

Photo. 17. Swelling of iron-hydroxide pellet.

X IR EBRBASIE MR D TN ENIC 7 v h Y RN L TR
TR bgk 2 LB &6, ThEREE E Ly b0
Swelling #2431 L 7-.

A HET FeSO, - TH;O 35 X ¥ FeCly nH,O o 2 % 3H
T, TNHEKTIEBLTHII%AERE L, 2%IRED
Y — iy eRBT s TR AEY, Pl
BREEGERLL. IhEREELT2ry p2ED,
H2ZER R 1300°C € 30min ZEBEK L7z, ZOmE
DRL vy b%& 900°C T CO FELLA-ETS, FER
Swelling 7R L, #B&EIIR S, D7. HIEL OV TR
TOESFTE Swelling DikFE%R Photo. 17 12753 . Sw-
elling DIREEVX, =3 F v v b, BEHE{LFHRIEL
vy FEXZ LTV S

La»L, s %ﬁ?@ng%CfﬁlBﬁﬁ?T Swe-
ing OEEBL R D7OT, O B 1 gt
COWVWTHELERFAD R R 0OREEX BV CRIRO A
I L0 KME bR EED, ThEFRE Lkt
v b &ETL L Swelling OIRFEZHEL L 72, & 2 AN

U VCEREESE 1 8kE 8D S5 7ok FIER L8R 2 BUR & L 7 i
iRV v MiE Swelling 2RS¥, WHBEOMIC D £
HBHT ERMONK. ML K INEE {LEkOBINCd 22 n
HY, BREOLEIIBEERELFE TV B0KRAL,
FRABOBERBEKREET T 3.

CDXSBEDBMBERTEINEVI LR EDLDT
TP LVREET, 0BETHMNS 2 it 5. Table
2ITRLA HiriEE L Th, 2L » T Swelling
ZERITIODED FeO XU SIZhTritE v iEir
T EEMD S DBRETHS. XBBIUHMIASITL

Table 2. Chemical compositions of two kinds of
iron-hydroxide.

T.Fe | FeO |C.W. | §

Iron-hydroxide swelled as 63-59 565 | 7-36 | 0-20
fired pellet

Iron-hydroxide not swelled . ] ) )
as fired pellet 63-47, 136 | 8-26 | 0°16
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4-1 Swelling i

OERBRT, TTRHRESNALOEFHIF LY
HESMZDEDERXWVAIVD, KOX D T ERHL
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@ Swelling %I T » b TUELEICO NI
TR 2 NI NS IEEL, 5\ I3 R T-PER Tl

B EBHBIENOREN DD . T OIS DFEA Tk
MR O & X EBARTH S

@ vy bORFEENE {TIUE, Swelling &
T ERE RV, 2o Swelling #it 4 X o k&
a5 % Ch, Swelling TR XKD, FREEK
ZEGEITT B3 L Swelling 2422 LTV BUNKIRE
WoOWT W IE, 1200°C EEECI3 Swelling, 1300°C
DETRMHMbORE CTRE ELND.

@ =wnaFrRry hTE, ETOTNTHEERT O
PR & RO T E B ofMa{esi T, ThitE <o)
ERCTHRMR M OEREAETTS. METFITEZD
B XS RIRA Swelling FoIKE, Z O#MEIKIC X
DEZbN7bDTHD.

@ BREE2BROTEETTLE, BELEIHDH
VT EAET T O SREMEMITEBHEIR D& B B4 B
%

® JFE e R LEO b T 2 ik D 7 A3 Swelling
OREZVYRTHHODLITHS.

INETCHESINTVWHBLROFEHEINLORE
ThbETEETDHE, Ly D Swelling HE O
HEICRAR—TSROL S WERTH I ENTES.

© FEEGMEIRIT Swelling 2432 X 5 LR
HEREHBZTED, vy b OEERAEEIC{T b
7oBRVE, ZOFRRPBMIBICL D THRANSE Z &<
ALy MBS T Swelling OFEFE LS. BET
D CVIEAIIC X D T ER D I D ARERE D F 2
Lnb.

stk @ Swelling Z2wT 291

@ vy FOBERIREL DL DD Swelling iIZHHE
Bk IIET. k‘*“&(mﬁ‘@ 1200°C 714 T &b #uiE Swelling
2k 23 1300°C &fi 2 5 BIR T3 Swelling 242
D Breaking(ffb) #EIFT X OWCALD. FleL v b
BREOKEVEDOIFE Swelling 22 L2F 4 LD
ThHD.

@ LEDXShEMETRXIL v M, EITIC
L2 TE TS I O FEA: 23 D THERF D B 35
L O FANERT OIS AR T D, R FE N T N Tk
nz.

@ BIEEVT IS ORF 0 SHFEIR Y D4 ioosia
FY, NINFKIOFARTFIAARIE L, MEFAR
@ Swelled pellet L7 5.

® 1300°C EEOEIRTEE/ALZRVY » T, &
JWC X b RAb AR D, @EERM O B 3 e vz
Swelling 3/ Siugwv.

IDEHIT, EBEHLERL v bD Swelling O
S5HLO, BITOPIICR SN A HOFRELLNICLS
HRF OB L OES bR tAE L L TEM LT
L. DF AR OHBMEIRLICT X > T Swelling A3ETT
THZEEHEL TV D2, EHERILICRIL > THERT

OB 3 X SIS LA RIR & L CLUETH D 5 2 T
5.

4-2 EHOMR

ATHNAED 7o M =ZFEILEGAEE, s X OUKFIER{LEK I
BERL v bEEREE Swelling ZEEI T LD LI S0
LOHAHY, TEOMALESFEIIFICER SRS
BROEREDLNLVWOT, XigE X ORI
THIE AT > THi. XBIC X % TR R % Table
3z, Fitwbihi$E%x Fig. 4 WRLAD, TDXH7
HEZE LT, by MTEER L2 & ST Swelling %
BZIEE (vrvarxvy b7 10— F, BERLERD
I X OUKFEE LER (D) &, TS ThHWER BFH{b
SRR, AERCEREUR S X OUKMER SR (2) Lo
ﬁmﬁ%m&ﬁcﬂéiﬁ VIERD HIIE .

UL H D, F—FEETEKR LR Ly FTIE
Swelling {ICESAFICE DL ok, 5 LM#E
TSRO L AR WA L ADENRTFET S T
ERIENL T EDID>THS.

FERERDS B, Ru v MEKE Swelling 2 2
HODOKERGVE, WREESE 1 SRBR S 7 ov A Y iiinic X
DB E LTEBTVE. INLOBIEEMS X UYL
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Table 3. X-ray analyses of raw materials.
B g s |8 5 28 « =
= o ~ o o = i © X + D ) 2 =
2 ? S|P E P P e | gE | EF & 2 =
« Lo |52 o 2|52 o 8| 8. °8 s < =2 S<
g i°3. (3 5513 27 2F 233 ] gen | © 2
3 SBAa2 |2 B_ 21 m_ 2| By 2% a O Ex g5 L e
$3 E=wg | § =85 |§ 282 | =8 | L%y sS85 | s 55
=R St | =8ETM |S8133 | £5% S8Ef | =7 ~< 0 SE°
b czEd |zl loez8c | =28 | =228
dA 1 |dA 1 |dA 1 dA | 1 | dA | 1 |dA | 1| dA j1/1,| dA |/1I,|dA |/L,
7-104 20
5-391 10 5-90| 2
4-863 88 4-86 | 30
4-836| 120 4-840| 230 4-840| 150, 4825/ 50 4-82| &
4:216| 35 4°176, 80 4-18) 1
3.682 40, 3-697 30 3-73 5| 3:68| 70
3-41 2
3-114] 45 3:196| 150
2-97 | 60
2-964/ 505/ 2966/ 240| 2-961| 620 2-966| 70| 2-956| 180| 2950/ 90 2:95 34
2:790 27 2-78| 19
2-728/ 100 2:722 45 2:69 | 100
264
2:498| 915 2-525/ 540| 2-525| 1,460/ 2-530| 700 2-515| 530| 2514 320( 2-53 | 100| 2-52| 100 2-51 | 80
2:420| 70| 2-419 16| 2419 ~ 60| 2-422] 40| 2-456| 15 2:4250 10| 2-41] 1
232 6
2-199] 35 2-217| 50| 2-206/ 60 2:23 5/ 2:20| 70
2:096| 460 2-096| 175| 2:096| 480| 2-098| 230| 2-088| 145| 2084 100| 2-097 50| 2:08 24| 2:07 | 10
2:065 30
1-992] 20 1-87] 5/ 1-837] 70
1-710| 80| 1-709| 75| 1-712 _ 180| 1-712| 100/ 1-703] 90| 1-706 80{ 1-714] 40| 1-70, 12| 1-691| 80
1-643) 10
1-688 40 1-665 10
1-613] 225/ 1-613| 200| 1-614| 460| 1-616] 280 1-607| 140 1-605 60|| 1-615 60| 1-61 33| 1-596/ 40
1-484| 70 1-484/ 70
1-482] 290 1-482| 270\ 1-481] 600 1-485 240| 1-476/ 200 1-474| 110 148 53
1-453| 30 1:451] 80
1°43] 1
1-348 20
1-324| 20/ 1-327| 60 1:319] 15 1-326| 17| 132 1309 40
1-280| 65/ 1-276| 40| 1-279] 100, 1-281 70 1-274) 20 1-279) 30| -1-27] 11
1-264 30 1-263| 20| 1-267| 20 1-266| 10| 1-26] 3
: 1-255 30
1-224| 10
1-211 20/ 1210, 50 1-204 15 1-209] 20| 1-21] 5
1-187| 30
1-121 25 1-119 14 1-122( 30 1-1200 20 112 7
1-092) 85 1-092 75 1-092] 145 1-094| 60| 1:087| 45
1:075 35 1:066] 100
1-049| 65 1049 40| 1-044| 20

DOHLORRKDISEZFTOLNS.

BHOHREDIC LS L, WEE 1 SFRCT va ) %
%5 &, FesOs a-FeOOH, a-FeyOs, 71 -FeyOsis
X O EME OB ST 528, T OERDIERF XKD
LS5 BB TVWS.

“E|l1gBicry vt 2z 5 & Fe(OH): oFER
Ba1555, InZ2ZabkBEmcELR 2B TEL
fTix5 &, MEOBREBE. HRE HE L 4L 5.
Z OELOFEE, TAB Y EmiTEL/ Fe(OH),
DEZ, pH, RE, ZELAWRAE, TOMTELIRLR
59, WTINOBED EOZELERIT. ZOUERDZE

Ll oW T AT 2 Mz iR, 7vh ) 2z T4
U7z Fe(OH), OiBIEIRPOR | gk & Tl L T
VB, T OO 1 AEEEND 2B 18k, EIK
B ETefEh A E DT FeyOy OBEUEEZAELS. »<
LT Fe(OH): [3#ikiAfF L T FesOs MAERIND.
ZDEBE FesOp B 113, BILIC X DT FesOy GO
Fet+ + 2k L TR ICBED 17 -FeOy 1270525, &
BB RED a-Fe.Op 1Witd. —HEkiEnEgibsh
L2LiX D, a-FeOOH BT 5. O
BELDBEONT, WHEk 1 + ViREXE <), pH
BHETTHZ L >THEESEESITET 3.
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Marcona
pellet feed

S0+

40

30+
B
~ 20+
o
£

Chemical reagent
produced by Konto Kagaku
(Swelled as fired pellet)

Iron~hydroxide [
(Swelled as fired pellet)

1 n L L

' k “
1 I n 1

Chemical reagent
produced by Kanto Kagaku
(Not swelled as

fired pellet)

40

Intensity of magnetization
o

30+

20

Chemical reogent
produced by Ishizu
Seiyaku

(Not swelled os fired

Iron~hydroxide I
(Not swelled as fired pellet)

pellet)

n

i 't A 1 " e 1
200 400 €00 o 200

Temperoture

1 i
400 600 0o 200

400 600
(°C)

Fig. 4. Magnetization of raw materials.

COXDIT, HBEHEOB{LEBRDAERIT E HD THMT
BY, b THrOFLEOE NI L DT, ARSI ST
FE 2T %, BRI SESENHMECEE 5 X O ER SR 1 8k
2 ARSI BRI KFE L Bk O RE D 2513, o X 57k
B R OEM SRR AT 5 X 0EPRAEL 5 TH
H. ERROX S RFEIMGE SN TS, BEHRLEER
FratEa VL v R iz 1200°C 2L 1300°C 0 &
BRI X DR L, BEREO L v MABEIET & RiE
T DEL LD B EE AV 7235613, Bk
DLy MPHRETH I EEaL, »oEL
L7c. FE7oKFNEEL BRDEZ D EIC $E VA B D,
Swelling Z#2 231395 1XBE TH D7 A Swelling %32
CEEWE O EREAET TR LA LEERESY v

THER IR L 7.

X T, AbFGr, XA, RILoiis & T
BAEIC B8 e DA%, L v FBERKT% Swelling %
RIFTLOLEZ VORI, MHhDED
BT D EEZE LD Vi, FRBEn XS
WD THDHDOPEIEDEZARPETHHH, B
v b DA RS AAR D 3% 2 T Swelling 32 & 3 EkHT
7-FeeOp FD L X ZNITIEVE DD TREEHL DD
TRV EHBILTWS., = var20y MEHO X
DWKARERTLHEETE, BRE(EEREOX S X

LRI X D C 157 Bk & [ U X 5 7 §RimiE 2

HLOLPED P, THITFHERSHRNZET ST T AL
VBT H DA, w3 vy FER, EEES

B

— 33



294

% &

% 54 £ (1968) #45

Table 4. X-ray analyses of fired pellets.

Marcona P}fllet. frlom Pellethfxsam Fe,O, r-FesOq a-Fe,04
petlet cnemica Wg”'y ro- (from ASTM (from ASTM (from ASTM
reagent xide cards) cards) cards)
(Swelled) (not Swelled)
dA I dA I dA I dA 1/1, dA 1/1, dA 1/1,
590 2
4-86 30
4-82 5
418 1
4-069 16
3-879 15 373 . 5
3-697 205 3-684 255 3-6907 245 54l ) 368 70
"4
2-991 25 2-975 15 2-97 60
2:95 34
2-778 20 278 . 19
2-708 535 27028 590 2-69 100
2:695 525 2-64
2-525 355 | 2-519 380 2-5178 400 2-53 100 | 2-52 100 | 2-51 80
2-425 10 | 2-41 1
2-295 10 , 2-32 6
2-211 185 | 2-208 210 2-2063 200 2-23 5 | 2:20 70
2:078 15 2-0751 10 2-097 50 | 2-08 24 | 2-07 10
1-872 12 . 187 5
1-844 190 1-842 205 1-8410 200 1-837 70
1-698 230 1-694 235 16942 265 1-714 40 1:70 12 1691 80
1-638 14 16356 10 1634 10
1-641 14
1-600 55 1600 60 1-5995 55 1-615 60 1-61 33 1+596 40
1-489 140 1-4853 150 1-484 70 1-48 53 1-484 70
1-456 160 1-454 150 1-4527 155 1-451 80
1-43 1
1-353 15 1-349 10 1-3489 10 1-348 20
1:313 60 1311 42 1-3114 60 1-326 10 132 1-309 40
1-279 30
1:27 11
1260 30 1-258 30 1-2588 25 1-266 10 1-26 3 1255 30
1-224 10
1-190 20 1-215 10 11889 20 1-209 20 121 5
1-164 1-190 25 1-187 30
1:162 32 1-1625 20 1-120 20 1-12 7
1+ 141 42 1-1408 30
1:110 40 1-1028 35

0'5% LAEH Y, TOELIKCABLECHEETSZ
&, BIXU=var TRYOE, FEOE: X U8
LTI CIER L o8RG D7 DER I D TV BIKEBIK
THMLSL EPSE LS &, OBtk
ML 0T VEERERE > b OBEFEL TV A EREEIE S
HX5Ebhs.
4.3 BREMOMER
—HINSDOEEE AV THESIER L » b T,
BETHDDELEVDS D E DRI » BARES 258
Rwbhb. Table 4 R L XA RIC X 5 &,
Swelling 8 Z ILVERL v M CREREDMR a-
Fe,O3 &2 R3O L, Swelling 2R+ HOlCix
FegOy, 7-FerOs, a-Fe;O; @ 3FSHELEL, Lab %
NN DR EAEEMEI L 7o & 5o THEBR s I 4315

LRTWw5. LB 2TERTS Ly M T, BIRL
7 DO S A LB L R SRS R T T O &
R b, FesOp, 7-FeeO3 XU a-Fe,O3 DrpfEify
BRI REEE I O TF R VIO EE X bR
5. INLOEWMIE, BREESTHETHD LD
ZEMPBRT, BXLARTRET, bTrDNHEHT
CEDERE LEESEREECES S LT 5ER%
L0 TH5S. BELEEHET CTHIE FeyO EELT
5THH5 L, BILEHTTHNE a-Fe.O; HHiLET
5TH5H. Swelling 2TV v b DL ELIMIEHINE
FTOFERZ BN T E DD TR FeO, HICETHHE
RIIZOXSEHATHIENTES.

LD L EOHMOGEBERORETED X > IfThb
NOEPRBEHTCRDHECEAEATD S, PP 2O E
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OMOEEETHIIE, RESEEHALUETBERR Y
HHIZ LB OHbDLE2ILNS. Eir, ThiiE
MO AV, TOLERHATTE»EDIREN
JENFEERD D, FRCEREL &R T RIEEREOR”
b2 b, BFoNERCmL» TSR FOMEZRE T
TZEWREBTHHS. LAED Swelling OFIIAIIE T
DR T OfMf Ll X OB ET 2 8EF DR T
H5.

IS LTERTFANI NS TENEDE, SHIE
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