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Study on the Magnetic Roasting of Limonite

produced in Hokkaido

Tatsuji Uno
Kenjiro KANBARA
the late Taiji Suzuxi

Arsenic has a very bad effect on the properties of iron and steel except a few
special cases. Therefore it is desirable to keep the arsenic content as low as possible.

In the blast-furnace iron making arsenic in iron ore is mostly reduced and absorbed
in the pig iron and only insignificant amunt goes into the slag and the top gas.
Further the affinity between arsenic and oxygen is less than between iron and oxygen,
therefore it can not be removed during steel-making process which is in oxidizing
condition and rather there existts the trend of concentration of arsenic due to the
oxidation lost of iron. ’

From the above reasons it is absolutely necessary to remove the arsenic in iron
ore prior to the smelting by a certain preliminary treatment if we want to produce
arsenic free iron or steel.

The authors carried on this experiment with the aim to obtain iron rich and arsenic
low concentrate from arsenic rich Limonite produced in Kimobetus, Hokkaido treated by
magnetic dressing after roasted in the atomosphere of town gas.

The longer the roasting time, and the higher the roasting temperature, the higher
the degree of elmination of arsenic becomes. However iron recovery shows a critical
value at a certain temperature.' We have found out that for the case 100% ore, the
most suitable roasting condition is roasting at 600°C for 2 hours or at 500°C for 3 hours
and for the case 10% CaCQ, addition at 600°C for 2 hours.



150 Py, MR, SREA

il

b

FSFEE O FMEE w2, IR0 @/ B BIE T 2 B Sa 8 B
CHEMIERORESHRH B2 RE R LR NOTH b, C ORI FET 2 08 5
WREWE B A20OTH 5D, WAEEHE A URBEFROBEWLOEH D, TilrEbT
PEPNCEE AT RO F 4 L 7n BT IR 2 M S ORESLECH £, 3E O AL
H AL G CGRIGHBE 2 AT WA 2 BRER 2T Wi Oz e o 0f Tt el r 0 B x H
& LCARERZ T ORIGE T %,

RLSEGRY &= L Tk FARAE (As), 8T (4sS), HEFE (A8, Sy ), BRALEEER (FedsS), LR (Feds,),
Bt e (Fey As,), WLEE (A8,03) 5038 b, T BTG RERM 7o = 8000, adlin, 2Eaipsh
CEEIL2T &5 WK R RER LB 1 ROt SRR o AL ¥ Bz 2 BRI iR 3 v
3 OESRASWIE IR 2 UL OB L & H, F0.01~0.1%& A v 2h 5 Clerk
5 0.00055 C b~V HEM IC BB S LT 3 € 210 5o WA R ORSRE B R R —g R b
CHLWSC X DF LR 2T 255d 5,

PEBRR L N TERE T OB 4 B RISETL S LT A s E vw b LTl b,
Pattinson Xy Stead” oRiiC Xk » & 8 HOPRA & R L /e B SRIT90 28 Si#lic A o7 & F
Do RET 28O B ds, 45Oy, AsS, SHOFHEBEEF 2 E BT r X {RKL T
B, As, As,04, Ae,Sy HEATILIIEL B\ b OCH 2h SIEIRIEAN CEHREFE L T A
VA THRAMC Y 2 B S b AL 5 DS & BRI TE S hU B o DI ¢ S A sl 5 &
PIHAs 5 HLC & 2 LA ME c OBICIBENCLE 5 LD L BbiL 2, LSHSHC L %
PRM B P c il & 5 LPRFEAERIE Y = P @it SR CRE RS T E B,

CLE X b 352 AL TR tfc%ix & AL O SR B 43 i T CHEHE L C R OREYD T
s ARSI & b 2 b LAV w4 oo B3R (IR % Ao 24w B E L
WOFEET 5,0 £OMCEICETE LTy 2@l s ch s < LEwkE{bhT 5
LOTHH D FRBFLET UL CaOAs, Oy 0 MEALG T DL D0 b O BERECE
ST D BRI CE D BT S b O CH Db LI T e AL s b D EHE 2
Bit, TAUEEERMEOMN T D T clE T 20 bt o CAMTILEERC AR OSEEE S 2
M BAESCE R B EN 2 L O & Bbhad e 5T v, thoffic LT— 88k de Bl s el
D R T TR A D CEO R > %,

SRS ISREEL & b LEESKC BT A B AIBS N R WTEER T D B HERBRE g 2 Wi ©
Wi T B . T L ABIOBRIEIRK I E o THI O OISR SN 2 I S £ B 2o AL
BEEIEHEC s > b HFRILEE N E H L TR nk S tn iz,

Skorcheletti = Schul® i3 4s # #hc ANETn Cay dsy - LT A & Lc@iCa, Si-Catrd:
(Si 62.979%, Ca 27.79%, Fe5.98%), Si-Al-Catid: (Si54.279%, Ca21.5895, Al 8.62%



LA O W bR A C ; 151

Fe 12.58%) whdhc Mz BB e fFoTn 25521 & 2 & 4s 0.18% 0 3 o Ca0.1~1.47 |

TR SRS 481%55.59, Si-Cak Cal. 1~ 1 ZO¥I& < I3 W idh£4:16.6%, Si-Al
~Cax Ca 1l 20 8VEVCIRMT VA5 0% OBRFA#43Tk b LU L <) CaCy m T
TR UL T A7 2 R AL-Cn 2SI YLD FEER A € & & ST B 0 s B B VBRI s

il edn CEEECE FalTn 2R TR E T Ul £ e AT L b B AL s
L ANEE E U TR C RS D SR e &5 0 28752 (i b L SRS EE G 2R
K BDTL 3T L0 B0 HOTRICHRETRBHAE LA REOC L OT L IoR %
THEZNMFHECEHRCT 228822 Lnwbidcd 2,

FALEMSRE R T T B B A & 2 T b SN ot SR 61 5 h OIRMER
LotvCl CEPBECRE L RO CL 50TH S,

M R E TR OBEC OV CEIER S L oW T 03B D ol L T e b L
b= L TwiaWECEDbILE, Korber & Haupt'® diz s astkbly mL <%
FLEED B A o CRIFE L T 2,

D sostiki mAwS/ifmgbm%wm&mo@&mﬂ&%%ffwmé%&mo

2) UfEE As 0.46% % TS T %,

3) MBI — 5 L7 e BiE As 0.19% 0 Lo R 3B Tn 2708, 3R 1 %
AL LTz,

4) IREErE, AREWETE, AN L < b BT ORI 3L s e AL As 0.428 73
RE#E2BI %,

5) TEEEEEANE As 0.8%-CHIE OB Y B =,

9)  As 0.3 Lo 7 < e B L 7r 558, RERER2. 8% F TR TS Do

7Y EAMERLERC X oCiF 5,

; 8) FEB e AsTE & SRR ST e A DR D S b3, TR S L AU I 7 B 7 B
Tz, LMTOME b A1 BLAETHS T 5. L L IV B, oo Tisiolip#ns
B %o

9 EEFRE0.32% ik k& TR a0, Bl edwd 2,

10) oG dsic X DT 283, 7 A2 0 PREET 2,

Kdérber & Haupt o#Fd A Lo ©h 28 LR L AsZ ot~ <
HHECLOTRATH 205, CAEMOTEHRC L O TEHEIN L0 EEL LS,

7de Lo EHE O Liedgens' Bilsh & oM E * I L, € O ¢ iRk
OIBERED V2 LS Tw 2, COHME L TFECHE L b 20, A7 Y v Afikssd
N B L BRSO C® 2o Lh LE L O ORI IR gt e Nz 2o b o
TRBEWEETH 5,



152 AT, PR, BRI

PLEOBET 2 SERIcSER S ENIEREBIN A EYE D 28— R B g8y B
ETLDEEL 20 LD L& OREBGEE LB <403 R aile ¢ Wi cld £30.4%
METCERLAECELHEVWEEZADTH A5,

H #%Aa &Y 0oRUICETSHEED
HFRICDIT

PEE LD BTt RE R AT 2 FERE L THz B BHEE IR L ELEE LT B,

%%mx%m%@%%@ﬁﬁ%@&ﬁmW@%mﬁ%f@m%ﬁﬁ%%mém@mm&%k
DI AT 2 o RSB I AR LB T ERIC X O TRMERSER T £T v, AR 2 R i I
B £ 2 RS & RO IR O T b OLEHE R LTI wea A 5,

Holgse 1oz e Bl Pattinson = Stead SfR{bkER oS TREEEEr BB L, F0B
Mathesius ZSULFER(Feds, JICib W -UER L7253, b & fLESRITTHREEW Lok Feds &
7D, FADEOMBEEERLA WSO L 07 HCRER Y < G LT 2 2 S5 -
LCHhiie L ifiie 2 BT 20 € ORISR 7 R ”

3Feds+4C0O, = Fe,0,+4CO+34s
LB D MU &1 ol R b ESEIR , cokd, —Hik FedsO, &
EOTERTEEED,

Ruff & Scheil GatEeg (FedsO,) » —RILHSRP TIRTTIELE Lic 2 5, —fid FedsO,
LB CHREE L FehS, —WE Feds 1@ RIS VOB Lice LA LT o b O ECHERY
RSB L % b ¢ AR UcHirii s ik, Hib ‘

FedsO,+CO=FedsO,+CO,
FedsO, +4CO = FeAs+4CO,
3Fods +4C0O, = Fe,0,+4CO+3As

Pesid e BN ER T b LA & LURTEIEY = LR 7 = 7~ o#aiBe
L T OIRA A A B Ol L e, 40%4C0E60%C0,, BniE13%H, -87% H,0 oWe
H A E ORISR ERLAE LTS, cOTEFEREYE2EBTHLEMNS,

Luyken & Heller Ko Klirding &1k b 5ET0REEE, BRAUEER O % L 5Ol fba
Fe b 75 BRI THEE L O 2 S TN B 2 3ac MBS AR S 2T A 5 L ikS, i
ACRSBEDS ARSI D L e i 5/ T A5 L LTwn Z,

ReBEOBRIC YR & M 2 258 T, TR LD TR N2 T s D B 2o B TRER
THZIBE UINBAL 7o b OV KFER 238 > CKER R H A L o, B bKEEL LT Ly 2o
TP ADS, BIPESE A CGHE SN ESGBES AR L ORI LB o s S b B BT
55 A As, A, Oy FFEFW B TS 203, AsH; QRFHEMTH 20 5L O/TY

WsEr AsH, & LR T 2 F5REnE L kv, BB Cl3Ees h ol X ociifbits



A EEE SR O R bR < 153-

b LTIRBLR 4, 24 % b OCb B9, MAEIEEL - LT RBRIE o BT B 2 5T fisiC (iR
WML NTCH A Do |
BRI = BERE9IU —ESE TSR & e D, BRICIRALMEZRAASIHE$ 5 © LT TR D IHEE
LEW BIRBLL B ETH bo L UEHLESC Ix 2 NS ML D TRy CBRAS— TR
@ & CBERE Lin W iar s izl © oot BT b w AL LCh oo Rk
LT 7 RS L b O T T o

Ol RS 2 i B R O R RO AERBC L DT L B2 TH H 598, TR Higms
LSS, BERLRRR 00 M, BHLIESRE WAk s LCHIR S U X nb T
Zoo L LTSRN AL Mg 2 o S T SRIC IRt 0 & % Bl - LCRs O E 2 T
e FiEE L 4, MBSO TRCHEE S & Tfivien L OTH %o

HI AREEGER R

Figl @8 oy & L dOTA) L D 7 28 (B) w#ifiy < x 8MAFH 32, _Ei,fi‘/{[jil N
o v 5 TR 1000co BACR I (G ¢ o BobHE > 1 3 — 1 (H)c & b FHERFA D
WLEE — R A L— R BE L e 2 I D W L7 o o =y — A CHHITL, BRI E 25
B AT, B ORSROH  fF0fo

Fig 1



154 i, il o, EATRIA

W & B # R

a) EEREKSEME

HTT A A RIS <T@ 290 5 © O PTG 7 - B AR AL OB b & 8 TR S0
BCH T 2ETH 2, LAFRERE Bk UCOiEHEE T e e, O, % B E T <% T
BRI 3 TR T AL © MR & T 2 o ROEEERIRALEps Fey O, & Fr 2 70 30 I T TR R
VLEE 2 W] - DS AHET B 25 il i B b B U H 3BT 2 b 2 48 2 R b O T
LR T 2w, 200~800°Co Y EEMIE T, 2 ik 3 Rl & 2 BT 170
o |

Table 1~ 3 @&feihsm B LIS 086 0 BRI & B L 280 & i e i 4
7o AREHRC O BIRPRC T 2 BRIEK Fe % %R EC il b OfF X b SEes i 3H5T L fof
Re2lBHrbOTH 2,

Fig~43 B8, Figh~Ta i S0l o Fey, Fig8~9 B r RL b OTH %o
Fig2~4ps & 0 2401 { RPN b HEE S FtciL , © offFoBEEE (14.8%)
LY FEHCAREE AV CHEVRMIREDSERT I N 005 28R 2 L OTH Do

TR 75 2 $58:300°CRIE it 2 INRIIREEE 2 3 IR RS BED I 7 A, & M 257 (L 400°C Pl k-6
T 1 BRREEOFEDTD bk ¥\, Fig 3 O RO 7o D IR Is & 56 Ok

Table 1
| Woom b fF | W R
- 2

HEECC) | WHChD ! o m ¥ (%) (%)
1 200 2 KL s | a6 67.0 70.8
2 400 PR 16.2 58.6 71.3 78.6
3 500 p P 18.2 5.2 79.4 88.9
F 600 P 19.6 67.4 73.2 93.0
5 650 9 y 20,0 | 64.2 74.0 89.5
6 700 P 20.4 63.5 74.8 89.4
7 750 , ”. 21.9 55.4 75.7 79.0
8 800 i p 21.5 50.2 76.8 72.7
9 200 3 L 8.1 45.6 (2.8 54.0
10 300 » » 13.8 64.6 68.2 8.0
11 400 p » 17.0 (6.5 79.6 91.0
12 500 p P 19.0 68.7 78.8 9.5
13 600 v p 20.3 67.6 74.2 94.5
14 650 y » 20.6 63.5 74.8 89.5
15 700 » % » 21.0 59.4 75.5 84.5
16 800 “ » 99.3 46.5 T4 A 67.8
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20 500 » v 17.0 63.0 72.8 93.8
21 600 " ) 21.1 67.3 76.3 96.8
22 700 | y » 22,2 58.4 79.0 87.0
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28 ' » 3 P 22,7 52.0 81.2 79.6
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5 oy 2 N 5 ke, i | SU o o
N R R 4 I D)
WRECCY | WD | 7R W |G 4 G | B # | |
29 300 2 sl 86.5 1.510 24.5 34.7
30 400 ¥ y - 83.8 1.414 29.3 40.8
31 500 7 o 81.8 1,380 31.0 43.6
- 82 600 Vi » 80.4 1.136 43.2 54.3
33 650 ” v €0.0 0.908 54.6 63.7
34 700 v y 79.6 0.716 64.2 71.5
35 750 4 » 78.8 0.600 70.0 76.4
36 £00 4 P 78.5 0.644 72.8 78.7
37 300 3 7w L 86.2 1.496 25.2 37.5
38 400 U4 y 83.0 1.366 31.7 43.3
39 500 K4 » 81.0 1.200 40.0 51.4
40 600 # ” 79.7 0.954 52.8 62.0
41 650 y y 79.4 0.864 56.8 65.7
42 700 » » 79.0 0.590 70.5 76.7
43 €00 " » 77.7 0.516 742 80.0
Table B
— - I . D
;:‘ ML f.;;ll!‘: ‘im.w N i e ”4 - '; - | - ) } e :
| HIECC) | WG | 7 OW M W) s () | K # | ;|
4d 200 2 1 CaC0310% 94.0 1.828 8.6 14.1
45 300 Y W 89.0 1.650 17.5 26.6
46 400 U y +86.4 1.432 28.4 38.1
47 500 » y 83.0 1,234 58.3 48.8
48 600 ” ” 78.9 0.996 50.2 60,7
49 700 ” y 77.8 0.662 66.9 74.2
Table 6
N S W | WOB &GO
BRI : ;
' HHECC) | MG | VR W B kG 4 GO | R #| m|
50 700 1 L 80.3 0.998 50.1 59.9
b1 j 2 4 79.6 0.716 64.2 71.5
52 " 3 y 79.0 0.590 70.5 76.7
53 » 1 CaCO310% 81.1 1.034 48.3 58.1
54 E 2 " 77.8 0.662 66.9 74.2
55 yo 3 ” ! 77.3 0.516 74.2 80.1
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