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my & OCHIER 2 REL, ¥ EMAEROR
e,

WETHHFOHKITFT20MMCS LICHES
ZHRLUTH20EEEL, 2160 FEEE % RlE
fEE L7z, ZBREFI6EL Lok aEEg
WEELT2~-3 O T 2EEL 7218, LU
HLWBEEXRD AL SIC L, 2KER
Tl

D=79.37, A =3.59X10"'cm? [ =5X10"%cm
Th 5.

1-3-2-3 £BERr=e

HEnEBIC Y >THELNpHE ¥ — v B
EDEFRETEI—6RizRL 77,

Mo & mE RE E, WTHhoHED £
PHEMIZ BT —15~30mVaflicd 9, 218
pHEBLUBm pHIc B w T s BINIK 2, #



e 7B (mV)

PH
5 7 9 11 13

L i L L 1

0
—10- 0 FEEHUETAA
® I EARHLS
© A R
720_
[}
_30_
F1-—-6 PH i L 5 v— 7 Efaniik

LRSI SIS A i i L, |, pH
T 5 B0 biz i,

INLDZ L bAREREL - SRIFA TR T
L pH o TR T OhBE» & H 5 i3 pH
BUIC IS ~NB N EHERI S LD,

1-4 r¥pEaatER

1-4-1 SEMSRERZE
He Rl o) BEINSE 5 & photo. 1—4~1—9 |2 7~
Uiz, BlEIZ L3 8, el USRI SRERIT A
F(]) & etgkan (L) 248 e 3 588800713
eI nTED, FNLVHEMETEELTRL
Tvid, FEBIL DS DFEEkEE (L) X gk
AR ) D ENRKAENED, SBEITAAD
P A BORCB YRS b, SR
SIS CSITATEEET, B (L) na
Th->T, WETEHELHELZR > Tn5,

Vb SR pIz 12 B8R, B & odid
RHLNT, G- Bk 0EGEMWIbLT
D b iLTz,

BER1—4 58 IpEREEE

(a)

FH1-5 wASUESKEITAS




FER1—-6 FEILILERBITAS

"—E}ﬁl -8 iﬂﬁﬂﬂﬁ%%&‘fkfﬁ =y

40~

30-

: 1 5 (a)
V- G - G

oo G J G
L e Ilv|! N ] . {.29
30- .

= 20 o § (b}
i o rlse.

= 30-] Ji ) !

- ;U» ) JJ J ‘ ted
1o-]], il 1 i,
30- (d)
20- G

L 1 . .y
20 40 50 ok
L J U EBIE AL
. F.S 100¢/s
3 F.S acoc/s
)! FAZF. S 100c/s
WL F.S.200c/s

w11 XA R B
%b\ﬁ*‘ FHEdi A RR Lz, Lo LiBalgn Il

EH1-—9 AFRILFEEELE (55

1-4-2 X®EIFAHHEY LB ) BBEIZARIRES btk v, 72

LB DX AR A 37 S BdE Bx o8 1—T o, ﬁ?’:ﬁﬂ[i/\,ﬁfiﬁ:% PR T HE W,

HIE I3 B A Fe TKaffi® Hvs72 Filter( R ESSRIII T L EREREm e LT
Mn, 75 35 KV—8 mA, slit {3 1°—1°—0.2 m/m, SHERELAEED L ALY, B THERRBEFEC, &
Scanning speed 2°/min, Time const. 1 sec T HIC b A nwk 3 ThH 3,
=72, NGB OERES ST SIS DWW TORITHE

ZORERIZ L B &, RSN AR IR R T BEOEE, FELTLIC(AETH D L8 bN
VA EFEREL & kbﬁiﬂ’ﬂ%ﬁ%‘lﬁﬂﬂv“ﬁiﬂﬂéi‘kﬁﬁ’m & =R

L, OS2 TEE 50 L v, 1.5 #pyrEik
AL ISR L AT ITIE & A COSHITA AT, 151 REHSHY
%@ﬁﬂﬁﬁlifr'\%& LTEARTEL EARDHLILLD, T L 22 fER B O RERDIT 21TV, ZFfE

o &0 Ly, T8 B8RS T Stk REzBIBR~FE1-10HIZRL 7,
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T
16mv 100 200 300 400 500 600 700 800 900 1000
T T T i T T T | T T | C
% BEIE A
ke
¥
g
AT AH | B B
Sample Weight mg 600 600
Ref Sample ar air
Atmos phere aw air
. X—axis 16 mv 16 mv
Sensitivit:
sty Y —axis 500 v 500 uv
Heating Rate T/ 10 10
.
%£1-38 A IR O TR ERST
T
16mv
0] 100 200 300 400 500 600 700 800 90[0 10?0 T
[ T T T T T T T T
75 BRIE A
Tk
IU)I( N s £
e BREEAE | B Bk K
Sample weighl mg 600 600
Ref Sample Elig air
Almos phere aw air
Sensitvit K—axis 16 mv 16 mv
ensitvity Y —axis 500 pev 500 pv
Heating Rate Ty 10 10

W1 -9 B BRI DR AT




T
16mv
0 100 200 300 400 500 600 700 800 900 1000 T
I T T T T T T T T T H
S
&
_ERIE T
A\ TEME
14
}.?‘: Py T ORE AE
FERELA | T AL
Sample weight 600 600
Ref. sample air ar
Atmos phere alr air
L X—axis 16 mv 16 mv
Sensitivity -
Y—axis 500 v 500 uv
Heating Rate Tl 10 10

(13)

51 — 10 [ £1PRENILEREREL DR AT,

ST B R MRERTITEE T, WEFRNE
IEABIER 0.6, ZAFHE Ty, BERX
T 16mV, Y ET500 4V TH), RiLEEIL
10°C/ 5 Th - 12,

A & 5% B, FIRSEIL A RSk I3 Ak &
K DB I 4 S R e — 7 SR o bic
SRS — 7 58D bz, T b b, 160~170
°C fHEI BT 5 B — 7 i2Hf 3k D, 280~290°C 4+
O — 73 ERKORRIC L 8RN D &
£ 51D, F 7 450~460°C i BT 5 R#E
b— 713 FesOs kA 4 > 58T 5 BOE—7
EEZLNB,

A & TR R ESIITA AR fEK, B
K LR & SOs D HHIC £ B 2% B O IR
BE—7hHLNE, Tbb, 170~2000CAT
EDE— 7 3FEKTH D, 270~280°ClHhHRic B
2B EREAROKHIcE 2D EEZ L
na, Ui LERKOEHIZ & 2R E— 71348
B FICHL~UT-E G L v, F 72460
~470°C R D R#E E— 7 13 Fe:0:s D FH & &
SOs M, FEEKDOHEM 7 iz & 5 KFe(SO4):
DEFICEZEDEEZ LNDE, 2512 790°C A
WD — 713 SO DD HEA, BIOI»

5 KeSOs & Fe,0s dRIGICBIT 25D EEZ L
b,

HERIEE L EE SR IC D TR SRS © $RIITA
APEEHEL T b iz, MisidEENREC LY
BT B, TOMENPHME—IHREH LN
%,

1-5-2 HEHR
BN FIIHRRFIC L HEERMRERL 2

Y, AEHIAIREEILE TR OBEGE T, HIESRN:
251
204
X
-z 15
= o
Sample No.6
5] 1000mg
240C/H
in Air
0 T r T r J
0 200 400 600 800 1000

nFIEE T

#£1 - 11 R BKFI L 2R
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BEHER g, Z5FHRP T, BiIEREREH
240°CTH - 72,

272112 Xz &$ 52 % 100, 200, 400,
600, 800, 1000°C> 6 B [ CRAFH S H, &2
30 DREBELREE L 22 BE D ERIR 2R L 72,

TALH DGR S A L L % R < BBk L
300°C NHERHET16~19% 0, 1000°CT#122 % D,
mronLi, FRSHEITARRKEROREDE
FRa "H:i*‘i,&f% 300°C T 2~3%TH 57, B
F#mm IZ DU EIIEINT 5 .,600C LLLL

Zok%%fk?ﬁ e L, WEEMINT 5, 1000
C’C+735/00>4FE$%TL710 M B L BE AR RN X
ﬁ%ikﬁ%%#tfw&@f,%ﬁiﬁ%®$
SN AT S AR ) IR N BPA

10001
800+
&)
w600
]
# —o-
HIo 400 A
o
200 -
—h—
05 5 10 15 20 25 30 35
ik = wt 9%
g1 — 12 K Bk L 5EaEHE
1-5-3 Bk 3aMEmozxit”
BT E ik~ e g st s o v X g R
ATV, SRMHIROBILE R, TORREE

1-13 @=L 7z,

(a) (b) (c)

- 1] - I - .
40 J | g ] G 100C

2 I 7273 ] : GG
HARLE m J[GI I [ - hl [ | L_: 400c/s
28
o j - JJJLI { - 300T
20- ] 7 - J ] z HH
1 R
e . ) 1 L 1 i I L 1 130

=

40- - -
30- - H _ Hyg 60T
& 20- -40L o H -
# - moolth n .0'[2) Olo HO T H H[ 100/
el 1l 20
40- Hig - H H - HIH
30- - - g T| msooc
20- H H _H - z
- | Qg - |re - I 400c/s
| [ 1! ) ! L 198
40- H IH - H - H{ |1
30- I H - H 7 1000°C
- ] qQ :HJ Qa H - I 800c/s
L 1 1 1 BT 1 J L i 128
30 40 50 60 30 40 50 60 30 40 50 60
G §H8%3F, ] BBEAT, H: Fels
O KFe(S0,),, P:EKFe(S00)s, @ :K,S0,

(a) E3IEEEL, (b) FEDERBTASE,
(c) MIRERERIL(D)

1 — 13 @ BRRE X & ET R

IS DR E RO TERGIIREE - by
TEZ 5L, BHFIERSKGISITA T &8
BRSNS 2 41 100~300°C THBIT A F RS
R b, — etk 100°C Bk ok B
PhTrRECT D, L L 200C k0 #ESEASH
B, FEZ I 0H300C 122 - T2 5, 400°C
Wb E#RITA A (K.Fes(SO)(OH),) |35
L, BEIXF b5, o FeOs — 7t
HbhiZ L d, 600C I BWTHBBITAGD
E— 71378 2 Fe:0s & KFe(S04), o) &*— 7 #i3,
HbiLd, 800°C 127 ) FesOp 132 51l i st g
(L), BICLEh 5, SO 2WETIRY
W AT KaFe(S0.): & KuSO, o -7 3538 8y 2, KL
5, 1000°C T2 REBG A HERED R @ —Fe0s
ED, SEDK.SO, S L7,

HAISEIL, FEBIIUEDOSIITA AT EIEC
B TUHSEMENIR <, BATERE L v, 300°C %

3SR EOR RO o HENBIc 8IS A H
@575‘57 C T BB, 400°C 127 - TR L 600
°C TlE Fe:0s & KFe(S04), & 7% 3, 800°C Ta -
Fep0; & KaFe(S0.)s, KeSO, D — 7 H53885 L, 1
%, 2512 1000°C Tide ~Fe:0s ¢K:SO, - —
IR D,

RICFH BN & FRINIUEE DB SN SEIE
AL B O TEITRIEMTH L, T
hh, 200°C & TIE ST IR BYE <, 300°C I
D ERKEREL CEEEDE - Fe,04 ﬁ‘i
WY 5, 800°C F cFomEsrR LN, 1000°C iz
Eo-oTHRENRB Ve -Fe,03 L 720 3,

3l A X ®
1) WD - Bk ko BARgEATEE, 81, 922, (65

—3), 222~223
2) FAZES, fi: HEWGH, 12, 2, WA 37 £,

103~114
3) BOSE - MEEZEE - DDFES | JtiEE TR R

KBTS, #5%, WM46E3H, 18~25
4) BEMBE - (UCIZRH - FEMISE  LiEESmLES

%, 23, 4, ('67), 14~18

5) FHRRELD D KEW &, 363, Dec, ('64), 22~30
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$2E ABERECA & BREEIT A OB R

oW -fEHFE -BHORE

i k- THY 2R T 5 & v ) IR IFRIC

BNDTHE DD, VhHD L NFEHNREL L LD

Nhb, Ok LRRLYFEEANELTYH, &
5B BV 73 hand picking, 7w 2 D%
&, ADEE BMOBREREL T, RS
* ABEMEZIT> Ty b, $HEBHTEOH
ghitE angtricoh, BEIETIEET b
LEEEEDEEO LR Ans i, #la|ic
Lo Tafizegoiz ), SMHnE-EHL 20
THE L EATHREND,

BIPREREGLIC DWThH, EMIC L B8N
LR, WAL ERIEL T & k) 108k
IFARZHEL TWa8E, REicRisdues
BHFENHILEEATH S,

BT ARBEEL & SRAE A A R ALEE IS TGS
DEAOMEREICODVWTHIF LD TH S, £
TR SRR A A R IRA L R OWIEEI D
WCRET L7z,

2.1 RAEEE

ARER THW 2GR BNGAS - vwbi b
LYOTMHMEIrBERTELHEEE-TE
N3, AAEGTERD HEEERTT - 722,

ZOMBEORH L T Oy 2 IAX T T LRE
2—1FEFE2-2 w7z,

FEEIRC 3R & WE R B CEREOWL 2D
EEI##ET 5) b, HFE LR L
HHLIII T D, THOTHRIZIZX Y, Z
DEFIFUE L RET 5 ERD 7L VT —B LU
B H 5,

EEHIX Y, ZoRERERERETT

(e % | [ww=a ]*7%%
1

]
'% i %}—{ﬁﬁ&ﬁg}——-

B2-1R TuyrFA4XTT L

ol

. b=
S . 7
75/\"—\
-1
TANF— V/
FAL T H

L
bal 7 X X th
b\ o zazr \9’ [y

b

T N o

7Y o
= () () i

B2-2 WG

BLIHT, F—RE—F—DEEZTH A ¥IiLAe
HEIICEN S, LEMBER CHEE LT S L 014
LToTwab,

WM TIIEL D Rizdoid L > X, RaHEE B
D, BRHCEEFETHRAT 5, b - T
BAT L 7233 Stk & U 22180 5N CHis0R A
HE-LE s, oMz 20X, Y, ZH
ZBOBOEERHY, BOBODOT7 4 07—
BADNT W5, IEHEATH—IZRASI N
MR In=2DFxrE), KEMIC L) BICE
26is,

S OERHCE RO X, Y, Z 124853 5,

EREE AN, EErtoicZE g X, Y,
ZHEMOERER 7 e, REEIT-> Th 5 e
T3,

SHEAERIIEE0M/m, B2 20m/m O
DT 2AEERT, BHIIEFHICEENLDTH
5,

2.2 HERE

TR EEY LHOWER 2 v 520, K
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WL THAWLTH B, FIH L DEHES Tl
BEEHAVWL CHERHAOBE» DB EL Ty
b, FR8MDEITHETHENOTHRIZL
THAET DL WEHEZ T, ZOREHERNK
SERIIREIC L - THEE2ZIT 24, BEkdki3hr
FESRL VY & SRR T2 JE & NIRRT W D T,
EE L 2k T —326mesh 100% % Fva7z,
F2HREREL, HBHIFTATOREEHBORARIIV
WREHEFERT L LRV, MNEELDTRA S
TSI ER—-FEAY, EBERCEALT
f/ff’) 730
2.3 EREER
REERBICAN, ErbaA 72 TEBR
Z, BEICL L nli iz, ZOFHERS
LIZEMEICRODHWTWwEBREN T I 25 v 7%
AN, BEEEOHERBGICOY, HEL:,
B U 7= &8k CRanILeE) kM A | (i
g hE) o=—fEEX, Y, Z 28 2—1%RIZTR
L7z,

$2-1% ShHIHEE SREK
X Y Z X ¥

W BE 8L 23.90 {20.55 | 8.50|0.452 {0.390
ST AR |50.05 |(53.25 |38.30 [0.355 10.378

INEDEN L CIE RoBERIIC 7w v P
L= B EZE x, vidkA Tk s n 52,

X Y
YT XFY+Z Y= XIY+Z

LR o maFE RO L EE2—LIRDL S
2%k B,

ZofE#E CIEGERIZHTT 5 L8 2—3F
25,
MTWiRBEESEWhS L DT (x=0.3101,
¥y=0.3163), JIS kg (FXz 20BN EMAE
TLH)NMET, ZNEFHET 5 LR, #H, #% 5,
Rickn, oM b HERREICL) EHE
BEHEMEZRD 2 &, FHERIAEAW &
BEE (x y) 2RIMEELOTHTRENEDT,
W3 REELH 58Ty, BRI A A1 574mu T
Holz, FEHMEIRHBAWS SEBOBENZ
TORBEWH L BB TRENBEL E THEE
Bl L 72 E A THRb 3N, WBEIL 55.50, &
BEAAIZ 2T 8% TH 72,

00 0.2 03 04 0.5 0.6 07
X

#2-3F CIE aEH

Rl Z DR ENZEEZHIWEIZBET
ETRTAHED, —icHV/C CEHLENL , 22T
Hid BT, mKkEAFRE 2 2HEDLL, VIZHE
TEROHFLEE %, ClE0EI0ordtibl T
wh,

WEREL DB S DOYRGE/8 TH Y, $BBIFA HiT
10Y 8/4 T3 Nz,

RICHEIICERBITAFZBAEL, ZORESHN
AOWEFHC & 5 HAHE D THRET L 72,

RAS AT BT ST AH £10% 7R
AL, 11BMOREEZE- 72,

BISEHERRIR EFEETH BY, ZoBe0E
nFETmELTUCS BRELAWEY, ZhUEL,
a, b, DIgHERHLZ LT, LITWHEIZ/HES L,
BIEEE & 13, a, bidfmAEIcHES LT, 7o
PF A 7R REEEREEN S, aldFReEFS, b
BEILELOBFEAEREICELEINDS, b
Lia,br=#flaiE X, Y, Z * Oficiz:kF0HE
nH D,

L=100vY
a=175(1.02X—Y)/VY
b= 70(Y—0.847Z)/V/Y

FB2AXELFE2-2RICINLIEHEBEAG O
DEEEDBEE LR 72,

Kz kb Logftitwk- b REL, RnT
a8 bDETH-T2, FIEHD T Y XL R
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BPWEL TR WI LICl AL D EEZILNLD,

or BCIIT, 2oL aFEC L - TREEA

I DAL EHEEL L) ¥ L7z, f5#a, bTizs

60 - DEAHRB DT, LEAWSE DAY L E 2
° L5,

$7:, LIZRAEISCH L TAMETRRT 5
r, E2-5EOL SISk, BT EASTE
I ,

s} WY BUMEAFORNII B 2-3FNED
' BOA10%DH AR L= EOE) Th b

50

# L, a b

15
o

S b, BAREDBOBONTEDHISEHEL b
10r FT2-3KELL . L2 TL & &uEE DR
L N B 25D FEEOEEIC R LI A r—IL &
ol a o TRENTWA
L BERBEIZ DWW TIIAREE O BB EIJIS
W enmEens gy TH0.1% &5 5 TR B 0T, BHE AR
TEBLTEZZEENDEE|ZFes £0.06%, S
#2—4R UCS#FEEIC L sLabias A50.046%, KA5£0.005% & % %55, HETHEE
E2-2F
. L a b A X Z y X z
s & 100% 41.15 8.20 19.70 20.55 23.90 8.50 7.75 8.90 3.50
90 42.90 7.90 | 19.70
80 44 .25 7.30 | 19.65
70 47.30 6.20 | 19.75
60 50.30 5.90 | 20.10
50 52.25 4.25 | 19.80
40 55.10 4.20 | 20.00
30 56.40 3.60 | 19.75
20 61.00 2.00 | 19.95
10 64.40 | —0.30 | 19.30
BERAIT AT 100 68.15 | —2.00 | 19.15 | 53.25 | 55.05 | 38.30 | 19.70 | 20.70 | 14.10
BB (%)
il11 10 ;) 8 726 5 41 3 2 01 _(‘)IS(’ %2—3§ %
80+-=2 10 45 8 Fe ® % BMEATE |[FE S K
100 0 A7.8 1.27 0.0
701 90 10 46.4  2.22 0.37
o 80 20 45.1 3.18 0.74
N 5 70 30 43.7 4.13 1.10
o 60 40 42.4  5.08 1.47
o 50 50 41.0 6.04 1.84
X 40 60 39.6  6.99 2.21
. 30 70 38.3  7.94 2.58
20 80 36.9 8.89 2.94
10 90 35.6  9.85 3.31
0 100 34.2 10.80 3.68
20 , , , . ; B #k M % (I Fe:47.8, S:1.27, K:0.0
R . A (ﬁﬂeﬁﬁti‘/bﬁﬁm Fe:34.2, S:10.80, K:3 68)

253 fEHLIC Lo HES
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WX BBEIMLIOT, SLICELSRY, KT
BEERD L DBERIFEF1LS% THENT, D
ErAeET 5 E Fe #7+0.76%, SA+£0.53%,
KA3+0.20% &7 5,

Lo LAERER»P L ELICEEORKLE &
C USRBHIT A G & F LS ORI DWW T o ffr
EEE N, ol SRS & L AR
REKEE & TR B ESBIT AT 2 AWz, ElC
Lo TENZTNOER, TREHRVRL DT,
INEDEE D OTEY T vy, FloiEik
GEBENEEER D, FLFEELHCDY
ARBOFEE, L CRE L RACEETILE
HHb,

JIS
]S

JIS

JIs
JIS

FIHIESE

Z
z

8721
8701

8722 :

8723 .
8730 .

531 B x ®m

CEREIC L EnFaR ik
D ERE XYZ R LB BFR

&+
TERE XYZ RiZ & D RED
7 H

| e i

BEERTE

, BERE . OARIMESIE, 72,820, R

314E10H, 565~570
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SISy SR B < U R N o

A B R D 48 B 61 R I WA 6 D B & TR}
ELTHIEEI NG D, ok~ y bzl TF

WHERETE2,WTNPTHEE N TWE,

by MY AR EIT I I h /2 - T
RORHEE T 5, TTECETOBED
S TH NG L DR -, HREROL
HE2E 2 2S5 BIT 5 FOREATH
5, £ L TEIIBARERSI O SIIMENET 2
PREIT A T LRI OBIRERE TH B, F=0C
ENSRMEROBMIE Y L TH D8N - WA
KMz DWTTH B,

3.1 BWEptEicounTY

3:1:1 HPBROHS

PRS2 EBMICEL T HEE LT
¥ Work IndexTt&bHEN 5, L2 LF. C. Bond
DRRERDIZ L - TEBREMC KD 212id, 2
NOKE S, B, EBOEHE FEFET T
BY, TOEBRIELTFELHT LR S ORED
»3, LaL Work Index BRI 7ZciEiEsth £ 3
BELT, HEFPREDOR—ILIVERWTHEHRT
ENFERTHD, ERFRFoNEZICL - T

OIIZKRDBENC L 5> T 2R TH 5.

ZOHEIC L 5 &, Bond LT Work Index
BT AR T AR TCRENS,

A0 10 N
) )

WidEaalti, b2 REJ TR ZEOHE
T, Wiidiksig (Work Index), PliipweEY
@ B0% A% iEET B 100u DB, FiRREIL < 80%
BT AEHORETH D,

ZOFT—ENEFH I LT, T kb
FHE, WK, K3 ThH-TL, H2EHEEGD
L & TIEWISREEEIC AT 2 0, k0%
N 3o,

W:Wi(
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kgL o B X IE B MR

bt

KiZArERELEFTICBIT 2B EBE I L
oW ToFEETH ), TIREREETHL,
R A 5Kk b b,

o ()

Wi BRn o &kt & Firee 4 1 ¢ — SERs IR R 44,
KEZQHAD,SRET H, RicWitker LI &
T HEBHI DWW, FrEDIILEER, BlkoigiE
AR (A—DEREPEHRL., KickEd
KOEZH, QL Z0EBOWiE HHY
%,

LB & - Tmen L g, 58 B4 1L E o
W8 & TR BHIESRIEITARIZI DWW TH Wi %
Kpdz FEAEEE L L CAmERINBE R vz,
EE# Wik 10.4 T 59,

FTEERSBIURD L ) ET 28T Y
DRABED s —T7 TvieBIUIIvr v
u— T L, —14 meshdiRk 1KgizDwT
T -7z,

EBRFEMFEHFEO#KE R— 32 L (2004 X
2o0mm, A F— R —)LE&E 19mme¢, K—LERF
4,023g, EE# 74) T, 2L TIBEE 509, 10 4518
B L7zt Wi 23Rz, ERFEFEEIC DN
T3 BT, WD 0% BB 5 WHERS, 7
DFHEEHTHE L FOERPE3I-1%
R,

RTEWHIEP i3 Bond 0345 100u T
55, AEETIR 0% EBLEWEEE W, L
S TELAWIGENMELIN RS2, L
P USERMIZBAIE I NS IARICEELREICS
FHETRDLRE EHZ 7207, 100121350 5
Rirodz, FlEBENTOKIRLDBERIZDWT
vEIZRLIZ,

Z DL E s B Wi p N B
GBS NBGCZ FAhA D, F 2 MR LS
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EI—1%
Naps | FE S RS | SR P g | Mc Intyre?
E g ER R 7 10 10 10 10 11 11
5 & 570 622 720 820 950 770
Y P 4| 821.7 124.3 143.7 222.7 125 98
K 0.144 0.144 0.144 0.144 0.768 0.768
Wi 10.4 2.90 3.12 4.49 14.8 13.0

FIWing /NS {, SHIEAAPRD KRS WE
Rl

3:1:-2 BHREPORERR CBHE

RV F A P S B OR E 3 — 325mesh 80%
RBELWbIWTWwW3, — o RO &
LY iuE, QIR T i EEATE C, BRAL
BAMEL 22D T, Bk F=iZdnwEa L
v,

O X LT EYORERER & e R
B Pz, KRS IR L AR R — v 2 vz
AR OV TER L 1,

Bt 228 BHIRIEITHY 23D AL TH 5,
INLDERR s =0T w7 Ty T
T—JUCHERE L, 35 WwalT & LT, 3.5~10mesh
DL DEARE L7,

F AL R R L I LTS L U
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x=d —

100/ ed’
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- FE R AT F B 2 E W % m o E e % 4
e % B | REER = B | REEER |2 B | RALL

+ 28 32.33 32.33 8.32 8.32 1.02 1.02
28~ 42 0.77 33.10 0.21 8.53 0.02 1.04
42~65 1.09 34.19 0.41 3.94 0.08 1.12
65~ 115 3.31 37.50 3.39 12.33 1.68 2.80
115~150 1.49 38.99 3.29 15.62 2.43 5.23
150~ 200 3.73 42 .72 10.81 26.43 9.53 14.76
200~ 250 3.79 46.51 9.58 36.01 8.46 23.22
250~ 325 3.49 50.00 7.46 43.47 9.53 32.75
— 325 50.00 100.00 56.53 100.00 67 .25 100.00

— 325 mesh EHFH—10* DREE

\ 3.39% | 8.10% 6.34%
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SBRIT A AILIEIT 115mesh 22 LT, £ L

Frirae
—o~— 304

—— 605
—o— 905}

SETAFNEER G/Go

FRESA T 3 D RERRL T
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o —o— 5 @ 5
§ —A— 7 @ 3
g —o— 9 1
o 30
W
b
S
20
-2
pa
=
%
10

30

80

428 28 42 65 115 150 200 250
{ § § § { § | —325
42 65 115 150 200 250 325
ki B KX 4 (mesh)

EI-11K FEIERDC LD HATAHD

SR AN
WEREL  BRIAIEAH

—o— 5 I 5
- 7 103
70
—— 9 1

60

50

40

30

20

10

+28 28 42 65 115 150 200 250
§ § § § § { § —325
42 65 116 150 200 250 325
W% X 4 (mesh)
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RIERC A7 A, BRI A A3, |k
FTATMRICE DL T3 2 E b -T2,
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wI-bk W E @ &

BOE X & " B % EHEREY%
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150~ 200 7.7 97.5
200~ 250 5.7 89.8
250~ 325 12.6 84.1

325 Mesh~ 35 u 17.1 71.5
35 .~ 30 .8 54.4
30—25 2.9 50.6
25~ 20 11.9 47.7
20~ 15 16.2 35.8
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2t 100.0
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+4a 30 11 25.9 0.4
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EI-8K r—FNER, r—xaky, BRYE

r—xDE | r—Zok | @ih o BER
= %

2 mm | 55 % |t
B | 3 15 25.8 2.2
. 15 22.5 0.2
i 15 23.9 0.3

oV

e

1
60 80 100°

E3I-1TR 4/ VeV (74 L > #202)



(28)

L7z,
oML R E, WTROBERMICOWTY
IR BEE, S~5a Rl 2 & 2 S THERITH
n, “AROBEHRTRIN:E,
EI-IRICEBERERLIZD, BOBDARK
DEMIZ D TRHI2ER IR L 72,

#E3I-IR K, C, b

K C Be
cm®/sec cm?® sec
3 9.5 2.4 0.7
N 14.9 14.4 138
BT . 7.7 3.9 2.0
min 31.3 68.6 155.0
9 8.2 3.7 1.7
25.7 49.3 94.7

3:2:3 BBY—FEIFAOKERBK

BIET T~z & ) I WR T ollEic L - T
va—-FEEERL, FhoEEiiRE RN
MLER@BzE, $2720L ) ZREOFTY
BBBRESGR 25 L ERAENBE{ LDV E
EEeFHL L) ELREE BALLI)YETLE
B OR T HEE Yy HELERC > TwiH LD
EEZ D,

ThHhbbLBEETIEBIT2BEEFOEHTH
D, THAEHEEBHCHAL &, B IZERERTO
FpkbaTH ), B2 ITREET T, 2ol
BT ORI BT 50T, KEBH3k
WREIL, 2O RERP{ThILE, vy 2
rThb,

LaL, chbnBHRLERCHAT LI &
i3, MO THEELXZ s THY, FToES EBD
CHET ZHEL W,

REBIIZNELBEHEHICT-2LDT, B
iR L - TN —XDE S HROKE
BRrElEL, ZDZEhb, INLOHREPH
BLIGELIZbDTH B,

LSRN RIE Tl SRS TH H45, B
S 85 BRIB L 3 30,40, 50wt % & L, AT ikt A
L H202 % Hvide, F2EZBEE 400mmig &
L, MEAEERRT 100 & L7z,

1857 — X DE 2|3 30wt% € 10mm, 40%
715mm, 50% ¢ 19mm TH - 72,

Zor—X L TRENERRRE L
B, IHERLEICLUESHD I LD,
318 ic R L - KRBT BIEL TIT-
72, ThEEROMEs A 7a A —F—icfle

/|‘/—]3|() 2|0 ll() 0]

T

|

| |
#EI-18F  FokMHRAER (mm)

THED, #— 4 —%—[E#ET 5 &, PI4E 15mmg O
PNy FHmaobE At rHplmm giET L L5
ToTwd,

VN IR r—XiCiAL, B EANS,

ERE T 2mm I & icy ), EE 1bmm, EE 2
mm O E R ORI RIE H OFELTE 5D,

DWTH L 2R (F7500mg) 2K THE,
k% 100ccicT 23, 2N%EE20cm, BEE1.5
cm DLEEFICEE, X 51225°C oEIEAEIC A
, 1IRMRE L2, 7 LTl %E oL, BU
fRIRAEFICEE T 5.

EBER 20T EICWE 20cc(BRAEIC L T20
mm) I~y b TIREL 7z, SREERR % F I
AT, BEEDGEEREY 5 A b — 7 AFEE5
B2y, WHEEBE20mm T15.3u LT, 40
mm T15.3~20.9u, 60mm T20.9~23.34, 80mm
T23.3~26.0g, 80mm Ll ET26.0~37u &7 5,
F L TH37u 22T {3 400mesh 7 3 5 THL -
7z,

BOBOOREXGNOLNNBEEEE L KD
L2319y, SI-—20H, H3-2Rczhn

C FUERRME S L ICRRL, MEESE 2 )R

=747 ARRLE, BREICL ST

100
80 25 P339
° " g NI RAEE
& e 3726 239000153
U
pe 607
s
5
|
+~ 40
20 ¥
0 20 a0 50 80 100
il A (wt%)
BI—19F X8 S FEOKE ST

(MR IRPE30 Wt DG AY)



.
26 | 232209
37~26' S
. 13200|553
80 7% e
©
L)
i
s L]
’\!( \
J\ 40 1
20
S 10 60 80 100
A6 (wio)

FI—20 — X &S DK
(W ia e 12 40 Wt 95 IR

100 ‘ ‘ { ‘ ,1
| ]
. | |
x 60 l
i
S |
hod
- ‘ 1
. | ]
% ‘ [
2613309
—37" 37~26" \fﬂ H53
23009183 |
0 20 10 50 80 100
#l & (w9}

EI-21R r—x\E FORESH
(VRSO Wt % D4

BEDOEFEL LD, BOBOTELY—XER
100%IcHmEL TEH L, Z0E4E, o 04
EAEE, 1007y —XDREEERL TS,
MAp by —%DEXFHTRL E, BRIBEE
30, 40wt BOHFAIT Yy —F D LI SV RIT
A% R, RO S ZEERENT
B, MICTRBIZ 2l DI THVEF O 56 54l
EHEMY 2EmSR S b D, 7250wt BT
I EDMEETEEEF T, v — X DES HFHICH
THREBROMARIIIIHTH L Z L2RE
T,

EI-10%  HRRHE SR ORE ST

WMERX S5 | EmEls MEERY A
+37 36.3 36.3
3726 42.9 79.2

26~23.3 5.0 84.2

23.3~20.9 4.9 9.1

20.9~15.3 5.6 94.7
—15.3 5.3 100.0

T BRAVZABOKESAILE 310 RO )

TH =iz,

3:2:4 % ¥ ®
FHPREL L FER SRS DI B 2 M T B 728, K

B, WO, BEREOBEIIO TR

L7z, LR

1) B —XnFke ERigReEL 2L
E, KFEBEFAIMWEL Td, ZHiZHEY
MR F2mkEL, 7L a—1EeERT o2
HEFEL LD,

2)  AFEHIMOESIC A, BB R L
DEFEZ LN, 128 2 XVFRER (-
325mesh #10%, K=5, C=2.5, fc=1.25,rfv
=2.24X1010) |23k L, ERFEAhOE
Tt ( —325mesh #90%, K=1.56, C=1.35,
gc=1.0,rfv=4.32X1012)7; X |2 Wb+ 2 L
EPEATR

3) IEAOTERIC & HAEITFE Thh - 72h5,
=X DRGSR TP OB RS S RD &,
FA v, TET RS #2802 R, F A
ERL EDHEL L EEREDVNE WERIIE
BwlmzimLiz,

4) BRRIBREZ-OWTI330, 40, 50wt% T L
e¥he, r—X 0K, T OB HE, r—
VPRI S 5F 2 L L RE S W
MR, EEERS SHZ D EIRERE
WAHDPBWE I TH DL, TNLDT LB
BEELTH40wW REE»FRHEEEZEZ LN
5,

5) —ERMEEREREIT RBR TRV LV
ENBRERTEBRI TN D Z LRI N, —
BAGIC o TEEEDHE 7L 2— L BT
BEIT- 2860V EVAERIT EHF LM
M2 B 5N52 hh, AEBOBALE
BROBRATE, HRTFH»IHBHEHOmE 2 L
TWabNEEZLND, T IOFEIRE



(30)

BTICEBE T 2B EDIT S PEBF R,
F BRI 6 TR ELRWHETH
72 ZHIZWEL FICRFRIBGE L 728, ke
FAh4—% LIcibfEL, BBTzE(TLRHE
EZ LD,

6) FRENBREMITT 5720, AEREEIZ BT
HRCTREEC DWTHET L 720, £DERRIEL
DR 726, BRI r—XDE2HH
ORERBE D L EBRHR L2, 2 ORER, K
BREIMECIEZ S - X B TRAEICE S
AITHBITED S, REI T 51T EHALT
EVEL MmO bz, Lal, BE
DE0Wt%Ic e B F DM T Y, r—F
EWi—BEREBRTH I LRO LN
72,

IR THEMOTHIRKEICLE LD
T, HBHIE R AR BB TR T AR
T L hsd, il BREL, EAmC
fETx s, LALERECLDICON, HA
Fshug < 2D, L3 bklo L ) e Dk
FTOBHMEI; L), TR Thb e %3
T EEILNE, LA o THEZOR T &
WP —RRicpET A REBE 2D, ZOKE
THEBEHHE T D D X F 2 5 THEEE 50wt

(#7524 .0vol %) DHF/EFZDOFICAL, Ll
TN, BREREIEI LD LV ETH
B %%, =X OBAEE & ORI T o B
BEEDBRPLTIVEEL, 2oz 72t
Lid, P eT LUERBERERIEC v
VRIS 2 b 7o,

—HEZEF IR OIS 21T v, KO AT
K o RF ORI UECE <, F250
PR ERIC b RET L EZ NS, UL
FOFBIBRBESOF IS, FRITE A

EL W EEZTWE, BLICAEIRTFOL
Meic 5 2 B8 DWW TR T 5 BED D B,

51 B X B

1) I 289, BIOR s, HESE - b Ly,
23, 1, BBfI424E 2 H, 17~22

2) Bond, F. C. : Canadian Min. and Met. Bull,, July,
('54), 466

3) KIRFIHE . OASM2ESE, 80, 513, ('64—7), 606

4) HIFGE T HARGE3ESEE, 80, 916, (64—9), 924~958

5) (ERERCR [ iE 8, F{bFLI¥EHE V —4, AHTY
P,

5) BIO s, MEYE, LDEs: e I EERs
BRATES, 55, WRI464 3 H



(31)

AT ot #k B0 M Bk OB

% R RO

BHSLD B A ZRBET 2 2 L2 L0 Bk, B
ﬁuT%f%ébaﬁ#Tm%m%Fi&<um/

m®) Bk S N5 & & Ll RILat L TREE %o
%FﬁﬁTLmF%EH&LT Efn, #EoT
BIRDENR 3 $i I IEED $RELG ) 5 b EtA B R} &
LTHFELL VS THE S ) 2 & E VoK
ILFEDRSEIL % R0, ME R BRI LR

S RO BT DTN, 22 TR
oA ESICRR Lot o F TEMEETE

L&, fl“E@fknuh%J:‘f%a H 8y & A
PIRAL UEMB L 2Bl DnTidNs,
4-1 mEE4H
R L7z ER, mRSnLEN R G %
¥ | +80mesh & —80mesh ~ +325mesh {= £ v»
T LBA— 1R L) bR ESHFHET S
LR IF—326meshd3 fEETH 5,

EA—-1FR RELIUREAG SR8 R o
$r 545 (80—~ 325mesh)

I (mesh) Wt %
80~ 100 1.2
100~ 150 20.8
150~ 200 24.4
200~ 250 17.0
250~325 36.6

4-1-1 BEFGLOKRTE

a, B ; SRENRGAH 10g £ ZifH
THERER % w7 2.4~4 9t/cm® DR EE
NTENZENER L ERE 28mm, & 24 Tmma i
AR R 72,

b, HIEABTE ; Saa D Bk & RIMHC 8 L 7 R E
rhldrZ ke HAE L, BT E SR TINE
(3.3t/cme?) § 3 & [FERz BFE O BB Thn# (100
T~220C) Lk bl iz,

C . IKGEIIEHS e aic gD ER (1.
b~8Wt% )T A5 Z Lok 0, WE E XL IBE
FEEC (0.2~3.3t/cm?) L, ZHiETHRFEEE 1F

27z,

412 ZFLAERSHT

eI BT Al & LUK % (80~325mesh) 15 &
Ka—F4 | (80~325mesh) # B4 (510wt9%)
L, K&k Twt9% &l T 3.3t/cm*DIE 1 TIE
MERz L, WERC SRR N 140 'C~200 C TnEk
Lad bRzl iz,

4-2 RFEACREEE

BIETIIC & 2 AN EE LI E4—1=IC
Y LB THDL, REEEONEIT EL L T
A ariETREIL -2, M bEIN#ENE
EFLICREMFEIREZ TR, XL NOD
BIEED K E e HHBEILE W,

i (mesh)

28 to—080~325

——e 325 "

O---0 —80 (AN 16wt % ;
A—a —80

Pte, o

(Frem?)

-

Pog

i

20|
it
0 1 2 3 4 5 6

mEE S (Yemh)
BTA-1E BIELENIC & 2 BE B EEl

SHIZREGEM Owt%) L TR L2 HeTIE
BOEE A9 ISR T 0.15 t/em? 2 b FL T

WHEETH BN, K2 .4t/cm® Y EDEHTEREE

PUINT—EIC e » T ) 2L Lo bz i
T%&WG&%Eﬁﬁﬁwﬁﬁfiﬁmtff
WA O R TREEIZ '7 BFHoEE B
HiolLTwa ez sy, —EU EOEHT

ZEmL 2 Ak rimEin e ISE%L“C wEHDER
bis,

Kiz ﬁﬁﬂttfﬁm%#mtfmofn—
A LBURRERELZHEOEGEIC L 258
FEIZ DoV TEEL 2RI ", R iReEs st
EEERRST AEmATRL, 23 —54 %



(32}

€24 b
hd \\
E) [~~o
B22r \ T
] \A WESE (mesh)
® 080~3%5+—F 4 }
2.0 ® 325 +I—7 M
# A—325 +$ﬁ
10 14 18
mrsiger (wt%)
# 2K BAHNEBEEEICIDIEBEKD

R

BELZLODOFEIFFEENG I LERL T
5, B/4—3RX IR OIMMEIRE LRI & 5
B OEEEZ R TWa, 2RO RIEDs
—325meshDFAETH 5 4%, Z DEERD & LM
DREWITE, BED i 5 IEEEIRE{, #1160
CRULER L ZDOENEETH 5,

T

o I' IS
mE 3.0 0—0 20min /?,/J.
2 a---5 15min
(o] .
—r o—e 10min
o
& 25
fu
=

20

0 4Q 80 120 160 200 240
R mE (°C)

43 HURRE L mERRIC & 2 K
wmENZA

4-3 pAEOER

i DR G & B B ITIREBIC D
THRFEEERE LB -2, BFRA-1IEZIRE
LA, BRA-2IIH R NERIC BT 2 A B
R4-303m#(180°C )R L 72 BUBRTH 2,

BE4-1 ARSINFERKILORSA

BEE4-2 L 7284485 (80~ 325mesh) #
FEFEFELZLO

BH4-3 DRSS 2 InBEA(180T )
Lizd o

BE4 EAOB L UTEMRBEIZ R
BIH MBS A

ATIER DDA BESE S UFERIZBRIZ RS
WY, FIRFOEE TR L 723581386
FTHLFRICERLTEY, A-1FRIRE» R
bith, ZHIZEFENIEEIIEAITREZRL
Twb,

44 ZFAAEOEE

% DIEERIE DT EERBY S £ 585 72
», 7 FaE (MRIF OREE) 5 & OHIF TR
[ s A

4+4-1 78R

W%Eiﬁ/ﬂ?ﬁﬁﬂ B iE o 282 (M H  1.omm) &
8% 1000 [Al & L, BlERH O AOD E mifd iR
L RIBHNREEZ TN, ZN6DERICDWT
EA—ABIC R T, B O A DB RIZ LR T
#7272 BT MBI L b 5T RER,
A3—F 4 FDIETEAPROKENT L5, KR
FIRA L BA 0 B RO ERIEE RS TEW
ZEDn D, KBRBEIDLDEE, MBEE
12 BTG IEE O _E R BURRD BENT 5



L [ I
60F s N o—oM 8% 8 (—325mesh)
o\ [ﬁiﬂﬁtﬁﬁ
n o o—e|# £ g (—325mesh)
40 \\ AN [lﬂ‘c}fﬂﬂ!ﬁ (160~ 220°C )
H[H\% $x §i (—325mesh)+ AR
WCHZIERE © 200°C
“or BT
G X
A B 3k (80~325mesh) + 7—
a0 [ﬁﬁmﬁi :(zoo'c mesh IS,

EEESE  (wt)
o

I~
T

/

-~

1._‘}1 1 1 1
020 22 24 26 28 30 32

Bk REEE (g/m’)

H4—4AF BEERZEOEEOLIWIZ LA
Z b 7R R

20
__ 1o} B . 126
g e
ER 252
%_ i EERSE YR
i 2t ¢ E
L
1 l

0 2 4 6 8 10
A % & (wi%)

¥4 BEEOARNERIC & 2 BESLE
7T REREE

Eixm{ ), THEEWRVERINELS 5T
BY, WEEOEREEBEIIFEICRTTHSE, &
SIZERINAIC & 2 BERORIR 2 F~ RS B4
—5 FIC TR KRDTIEAH 7% LL L CBEREEILIZ
=l ->TBY, BEREEINON TR
DHHI D,

4-4-2 HiFhRB

HEIIA— 77 7T RABREY By, 828
Frid F B K (28mmg X7mm) o £ F ¢ i i (20
mm) &322 FDFRIZIES # 5 2 CHEHITA D
DG &% JE L 72, S DRI 84— 60T
TEBENTHE, BWEEEIE->TWTYH, Bl
FEEDEC L 2T~ DB —EDIE L
DEDFHT—AOMBETH L LTI LD TE
%, AL ETLHIDRES RUKG OB L 0 5
DAL DRFAT L AR L, F 7 ms sl T8

(33)

HE (mesh), RS
a —325, 160~2207, #IEFIRE

b —80, RT. K
0.3}
¢ —80, RT ~220C
‘:\
£
A3
2
- 02 T/
™
=

0.1
b
\ /
[ a
a .

1 1
0 22 24 286 28 30 32
R % % (Jlem?)

Fd—6E SEMIADNEEIZ L 5 HEHTH
LSS

B L DI EHITIIERE W,
45 ¥ ¢ ®
LLEOHRZ T EHDERDEBNTH B,
1) EME RIS & 0, R ns sz L7 b ol 8t
BURERE T Y BEST ONTHE,
2)BTHE L Ta—74 b, KREZEALLS
FRELD BRI BRI 2o ) B¢, T TBaRE
LN,

3), LA L BOKRGEFRMT 2 210k D, &
WERTZIE ) Tl L 2 50 & A 5 R T8
Hih,



(34)

faiviny o w = ~ _\._.
Mo M OB ok B K o B Ok
N R A LB E
Eﬁ%“ﬂ%ﬁ;nr‘:%%ik%f“}ﬁ%ﬁtm%ﬁ&{i%?% % 0
7213 B B emiz, EBA X BEE BEE LT s 12000
kjl%%ffﬁl)%ia’&‘oto ek s L CRART 5
BIGIRAGS Y, MIFMRCEIAIAT g o -
J:im%n, I TREEROBEOMCETE 10 ]
- 50 RO BT HEOEE D D — —
wc%) XMA SRR b EE R T2, = e
5.1 EAEOMEC L 5ER N
K 6wt HEL, 3.3t/cm?® OE S THAL 72 20 - a1 1
R % 2245 900°C, 1100°C, 1300°C Tim# L 0 o L L

AL INLENDEREFIOEMEFHEEL > X
A AT CEEACELER L, TR T ES—1RIC
Tt WENL PRI 20 5 TIRITHT L, B8
EEOBEWT BRI E W, B L 5 IR
AR E L2 L0, BRIEDOEIREY, K 6267
s, 140°C omE Rk L A &2 DRI
ST 1200C TRBEL 2 EOEREEIOE
o X 8R4 E5—2RICRT, ZORKR, BERE
DINEEITH 10 T 25 3 & hid 20 7T
TR T LT3, REA Mo b ol HUBGEREE
G, 2 B th o s Sk AR L TRk
EhTedh L DR Y L TE S 28, BRI TN
LorEbnb, 72 140°C mEkiz LFH5LDP%

0
5 .
/QOO/C
2
I \b\ﬁ B
S e N
<~ 10 " 1100 C—
o]
15t
B
° -
A | magib Y\—; ) .
20—5] ! 1300C |
. — o
:] wEZEL

0 10 20 30

Jn g B (min)
KIINBTAR DR RIS £ 5
U ik

#5—-1H

m & w5 (min)

#5—2E  FHLA & ARERBUBAROR BIC L 5
IR

UZD DT 505, IR Tla K
KMl nwizb il L 2 BENE <, fiﬁo T
FUFITEGEE A Wb Bbis, RICETT
e LTRRZRALZBEDEERIIDNWT
7L F R 600°C, 1100°C, 1260°C @%(mﬁ%
TR L 7R E 53 R RT IEEE D

Flo L b WEHERIZARE 07T L AL
MEZHT 5% HICESHENPGEIZ OV TE

H3 5 &, FREDiBETMRELZY a)fy\%"] 10 4rfé
DN 20% D TRMB DA L1, F2RENS
WEIFBIRELbNE, WTHOEAED EEBE
THRERP2LBREBENDI KB LT AES
(SOz,SOS, CO, CONNBIENNHETHY, &

BleBWTEERICEIN L 20iE, Z0kD
mXF%l?ﬂt LCHEROBRELE Z Be, iF
FLRWwERDbLNS,

5.2 BRItk sESEL

#AFEE v, BAERFORIZEERE DS
LCceghic BWIrERETMERL 6, £
NEBEABET A Lok, BARCBER

Il AEEROVBEINL, INLOERES
—4 iR T K 6%En L TR L 22l &



~-20
-10t .
. _—4900°C
0
t: .
~ 1ol 900°C
-
- ‘\\ 1100.C
W 2 1100 °C
i
3o- .
& T————41260°C
A
:] 5% e \
50+ ;] LEEL \1260'C

L 1 L ! 1
3 6 9 12 1518 30
n# ke B (min)

B ICHIRA R DR eI & 5
Wi

#5-3:

+100°C
1140°C

+200°C

l250"C

EERAE (%)

100"
300,
20 e (LA A 18.9 wt ) §§§'§

600.C
1700 C

800°C

Rl 900°C

0 10 20 30
m#E B (min)

W|5—4E EREECL DERRL

100°C, 140°C, 200°CT, £72200°C £ T—&hn
BLTAH5250C, 300, 400C, 500CT, 2
HH2 500 CE T—EMAAL T4 5 600 C, 700 T,
800 C, 900 CHOBBETIMEL 2478, b
ERBAEOERLLEHLbL T3, TNk
BB RERE — 7 DBERVREINTHEE
B9t B 1BEORSIZAEKCL 2L 0,
2RI EEAKIZL L0, 3BT
GOBBIZEBLDTHELZ Ehbhd,

(35)

5+3 B B

2:3:1 REROESR

FEBE TP R DIE NI & B BRI > » i~
TREREBBS I RICTRT LB Th 2 BILER
AL LTEAPEBES, HEFRARE LCER

ES—1FR  RERRICI T 2 AR R R

Condﬂ?;impﬁ“c) 400 | 600 | 800 900 | 1000 | 1200

Air FH& | 1.35] 0.76] 0.04 - 10.002| O
Nz » 0.84] 0.09| 0.02| 0.015/0.014(0.007
Oz » 1.301.27| - - - -
Ar 0.740.06| - - - -
co » 0.86]1.16| - - -
(B wt%)

RETLTUm, $RBTERS:LTCCO g
THEIFSE DR T 20 Sin#k | 72, 400°C T3
BALEHIR TILIZ & A PRI LT gs,
HEER DR UBTERA TR TR BRI N
V5, 600 C TIHEREER A P R E S T
DRMITZE L v, AU RS E 0T & B
ROBDZEHRL TS, BLIEEIEL L
LICVCBILERARCFEERAICE WG
FELYRBTEMATCIRETHIETT 20100
L, MBI L A ERD oA Ss
BRE( HLbNL LD EEbN s, B8 E
WUBRREIT E A LHiBE & L THEYL Tw
728, 400 CHIE CHEL SOx 7 A H LT 2
EEZLNDLD, TOLEBMESTEICL M
ZT 23D E BN s, NEEAIRTENT Fe
PEHLbILE EEIRIC BT Fers SO + Kt
LCHEbC 2 ), = D% BB HEEC 7 &
BbiL s, M- TRIGHEBEDSESIE, MibrdE
AL 7o o B RS TR R F BT b e
WLTBILTIRIZALZRETHA I,

5:3:2 RNARE L 2E

HITH & L OB L 72K 5 % st 10wt %
BAELTHRELLZWIZOWT, PLar 2 EH
SCKIBEL, BUERPERICEE L 2l onT
XMA e B2 WEBTEOSHKES EAES
ZRY . EHICBE—1 0B CE LIS
TR, ZOHREEBES—SHITRT, By
LEEAME CRITE NSO TE, LD
KFICEER T ELTSLC S O aldsn, =
NoWSDIHREr LY E, THXEERFT
Fe:SiO v b i, Sz Ricskibat s Lo



ERS

BITHIRA RIS E R B XMA SR




X sl EE

FE—5E GFEE-1IOXMA 12 L B MR

BFHELTWBI DR LN,
b4 BERLIEE&OHE
IR LR BEIRE DB & B R RO
ZOWTHEMRERBE 2 B 2 0w, BETR R
Bz DWW TES—2 RITIRT, I DRERBIERT,

FE—2F% HHERFROE BRI BT D

I HEeE R B
B & M|k OB E|E OB B OB
(3.3 t /o) (C) (kg mm)
900 3.36
LN | A 1000 4.78
(6wt%) 1100 14.91
1200 11.31
1000 2.73
1100 5.92
2 E B I ,
B R 1200 16.40
1000 6.09
_ 1100 24.70
o & 1200 31.25
(140°C) )
1300 19.95

(37)

KRB L D2 b~y ML 2L iz Fn#
NDEBIRET2HOMEZRLTWE, T2k
ININBLE, BT L 72 4 o Tl B EE 1100 C
THREDYEELICIN L T v 395, 1200 C LLE TR
DPLTVEDHRHENDE, ZIUIFREEENF
I EREZEA L Tz iicin#ins
DT, FEBRIRESTHIRIC 7 513 & R E O
FEHNR { T B Iz h B RO & I OWEE AR
V=& l), By ALY BB o SREE 2K
TIainEEbns, LITKEMEREL7D
D2 DT, BIEREADBE NI X BB EOERE
BRI DV T B 5—8 RITR T, BEEEIEEE T 1200
CThody, WIEEHO.Tt/em? FTn L DidE
FEREIZ R WA Hmic L ik 2,
wH2.6tem? L EDFENTCEESIC & 5 EE
AOFIRIZIT LA EA LN T,

#|>—3E IRESh R EAR O IEE I L 5
1 BETR DI HETREE B R
BB E B = #HE & &
0.163 t/amw 1.09 kg/mm?
0.326 1.53
0.651 2.82
1.303 6.93
1.195 9.29
2.60 11.19
3.25 11.30
100
30

e . L ———341100°C
e Bo = 4 ')

///j::,,_~——wwmt
2 70 .

Ja 900°C
s0of —$700°C
//,/44;:F-7 800 E

50

|
0 10 20 30 40

#iE s (min)

5 -6 EITAE MBI £ 2

T



(38)

5-5 BUARGHEFEDET

R L AR 2R 10wt BEA L2 a
DTN T2 AR TOREEC L % BITENE
12T EE—6EIT R Y, KHEIRREIZ700C, 900
T, 1100 COERECHREEL, A nikilltko Fe
DEBROTHEP LRBTELZRKDLZLDOTH S
2, BB T IR VR TTER E A { RITE
DE, e WL R 10 9 CHIRET
DBILEHIHETLTWE, SLICHKME2EZ 25
ERAKRTTH B Si0,, ALO; DL WH#
20% % DFFRAKIZERET 545, £Fed»80%
U bizZenid, skavfiomuwam HER L LT
SRIATE LS,

5:6 F & ®
INLOBEREPEIEDDLERDEBN TH D,
1), TEEH U 728 e BRI ISR e L
FTENTnD,

2), SERSIUEER SR 12K, RER ko fiEE
HOPELEEFNTWED, ZHiZ5H007C
~1100 CTOBILEESRIC L 0 IT & A SBERL 2
s,

3), BxHELTa—-74, KRE2BALR
A BREL ) BT RIS £ 498 TELRE s ELBE A ER Vs 400 C
A THRERRIRIE A L5 5%, EiRICZ 3138
B L 7 ¢ % %, & 512.1100 C. 1260 C T f%
BEDIIIAN IR & T DHOBEIZE L <, BT
FGE - TERMGLIZ80% U EE % B,

3l A X
1), #k, 1 B LaeiIR, 11, (2)(1962), 103~ 104
2), PR, {£E @ dWEERLIERE,  2201)(1966), 7
~12
3), fEll, &k, fRFE 8kE88, 53(11)(1967), 1157
~1160



56 &

£l B E

BRI — A BK L - BB ek 2 iR L, L

LI, Ceat A b, D ABESYY
EEGATWDS, BESIIIMEAT 5 & FT(FEK
RO LR 200C F U313 8H8EEL «FeO(OH)
FLTHAETSY, ELICREXFE( LB LA
BuckH @K ERBL eFe0s &% 2, F 7249500
CULEDSRTY vat A b, ) CEES &
HRRELZEE L, EOBE{LY L oy 2 s
Bt 20, 28 51340 e RS L O R SR8
CARFHIEY, SR L EMREEET LSS —
IRy b, IBGRIERICEE R TE bR
ERM, LI EDRZDHDNL b OF AL
ICDWTHRREN 5728, EIRERERE CERL 7
TN =2y bRk E, R ERET TR
L7zXvy L OBBBREIC > w T~ O THE
5,

6-1 Hyler)—r Lyt O

BRI DAL % 5 6—1 &RiITTT,

18.95% k5o 5 1, 5.63% 1% 105°C iz B »T
Bhr THUL EN 2D TINE(THEK, B 25
KEEzZ DL E, SEAIZKRESE FeQOH) - 0.3H,0 F
7213 FeO5 + 1.6H20 % 2 fb MK TTREND,
FREARIEIEA LY yu A L EFATEDS
T, 1 1T% ORI WFES, RS0k
R Tld %  REVDIRRRIESI S & L THET
B rEMHELI,

HHER-NINZHANTERTRR L, B
REDRETH* H6—2 RITRT,

BRI R LI 6~TUDXS 2 HmML €&
H3w, 208 7g 248 EH v TEE 18mm, &
2 10~12mm i FEMERE U7z, IRBE R IZ 2L v
MUEICDELE08~3.0t L2, E6—3 %K
W, RIEEN 2 BN S THRERZERICBWT2
HEWEL, WIADIZEAE 2B S) —>

ek - s 53 4 (1967) & 11 B —E4B®

(39)

B H L oy b oo B

CE KRRk B

F6—1 K Chemical composition of ore (%)

T.Fe| FeO | Si0,| S P | Ca| K |TH,O

20| 064} 243 ] 1.17| ftr tr tr | 18.95

E6—2F Size distribution of crushed ore.

80 100 150 200 250
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mesh

—325

% 0.78 | 13.21 | 15.49 | 10.83 | 23.24 | 36.45

##6—3% Physical properties of green pellst.

Pressure t /pellet 0.8 1.0 15 3.0

Bulk density g/cc 2.03| 2.05| 215| 2.25

Parosity % | 263 | 257 | 226 | 193

Strength  kg/pellet 7.0 8.0 95 | 12.0
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#6—2K Relation between drying temperature and
crushing strength, bulk density
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#6—~4%& Crushing strength of various water
content.
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The Effect of Firing Atmosphere on Pelletizing

Sougo SAYAMA and Yoshinobi UEDA

Synopsis:

The influence of firing atmosphere on phisical properties of fired iron ore pellets was inve-
stigated in a bench scale.

Pellets were made from one of six kinds of natural iron ores or three kinds of artificial iron
ores.

pure nitrogen, pure oxygen, mixture of nitrogen and oxygen in various rate, and others,
were used as the firing atmosphere.

The results obtained are as follows;

(1) The crushing strength of limonite pellet became weak as the oxygen content infiring
atmosphere was higher. The crushing strength of magnetite pellet was low when fired in the
atmosphere containing 6~10% oxygen, and that of hematite pellet was almost independent of
firing atmosphere.

(2) Physical properties of pellets fired in atmosphere of steam, carbon dioxide or nitrogen
were mostly the same.

(3) Higher oxygen content in the firing atmosphere tends to give higher porosity for all the
pellets tested.

4y When CaCOs; was added to the ore, the bonding mechanism was seemed to be comp-
licated.

(5) The results show that the crushing strength and chemical composition of pellets are
influenced by the firing atmosphere. This indicates that an adequate knowledge of the effect of
firing atmosphere for each iron ore is necessary in order to improve the pellet quality.
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#7~1% Chemical composition of ores (wt%).

Name of tested ores T. Fe FeO Si0; AlLOs; Ca0 MgQO S C. W.
India 65.76 0.18 2.70 1.45 0.11 0.04 — 1.28
Brazil 67.37 0.22 1.61 1.06 0.16 0.03 - 0.77
Santafe 64 .84 8.92 3.60 0.77 0.79 0.50 0.07 1.39
Zeballos 63.49 22.70 4.95 1.50 2.96 1.09 0.05 0.43
Marcona 63.62 15.85 4.81 0.61 0.9 1.49 1.20 1.08
Shiretoko 52.40 0.64 3.02 2.12 — — 1.27 | 19.44
Indea(11) 67.38 0.13 2.07 1.11 0.10 0.04 - 1.25
Zeballos(1I) 66.14 23.20 2.35 0.87 1.03 0.60 - 0.40
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8 7—2% Conditions of pelletizing.

meeh of | Weieht'| e, | paciing

Name of tasted | powder- pellets of green | pressure
ores ed ore (@) pellets | (kg/

(t%w) (mm) cm?)
India 78.0 5.0 14.1 580
Brazil 94.0 5.0 14.1 580
Santafe 73.8 5.0 14.1 580
Zeballos 91.4 5.0 14.1 580
Marcona 52.6 bh.b 14.1 580
Shiretoke * 30.1 7.0 18.1 580
Hematite (art)*| 74.8 | 5.0| 14.1| 580
Magnetite (art.)* 78.2 5.0 14.1 580
Goethite (art.)* | 100.0 2.5 141 580
mdia ()* | '81.5| 50| 14.1| 580
Zeballos (1ID)* 8.2 5.0 14.1 580

* Some of these ores were mixed with several additives.
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$57—1[X Phisical properties of fired pellets.
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H) Hematite M) Magnetite S) Silicate glass
(a) India, Oz (b) India, N, (c) Brazil, Air (d) Brazil, N,
(e) Santafe, O, 12% (f) Santafe, N» (8) Zeballos, O, 129 shell

(h) Zeballos, O, 129% core (1) Marcona, Qs 6% shell (3) Marcona,
69 core (k) Shiretoko, O, (1) Shiretoko, N2
Photo. 7—1 Microstructure of pellets fired at 1300°C.
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8 7-3% Apparent specific gravity of pellets fired
in various atmospheres.

Name of tested

ores Nz—>Osf N2 10,—=Nul O
India 3.75 13.73] 3.70 [3.59
Zeballos 4.03 j3.95| 3.93 13.69
Shiretoko 3.73 13.72| 3.70 |3.45
Hematite(art) 4.07 {4.03] 4.02 13.98
Magnetite(art) 4.23 14.17| 4.16 14.14
Goethite(art) 4.83 {4.83] 4.80 [4.80
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H) Hematite M) Magnetite C) Calcium ferrite
D) Calciferous magnetite S) Silicate glass
(2) India, O, (b) India, N; (c) Zeballos, O; (d) Zeballos, N,
(e) Siretoko, O4 (f) Shiretoko N, (g) Art-Fe,0s, O, () Art-
Fez0s, N: (i) Art-Fes0., G, (1) Art-Fes 04, N,
Photo. T—2 Microstructure of fired pellets with 109 of
CaCQO; addition. X400{4/5)

ANLEESIL OB 413 1100°C LI iz 4+ o 2

L0 ARSI IR TR T SR AR h T, Beal & FREHI 27T 2% 1200C BLETid sk
1100°C LLF Tl o ba - o BEEE S FHERDEAREEN SV RE T F LT
DT 5 EE DL HRE L EV, 1200°C BLE I 8% 1K,

FHISONT 5 5520y PSR 20 RE D 5 WEERILL w b &R, SERheERL 2 b
<15, SNy FEEIZDWTCooke 5 DEED 2k
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& 7—4 3% Apparent specific gravity and porosity
of pellets with 109 of CaCOs addition.

Atmosphere O, N,

Name of tested |Specific Porosity Specific Porosity

ores gravity gravity
India (11) 3.92 20.3 3.84 21.0
Zeballos (II) 3.11 35.0 3.98 17 .6
Shiretoko 4 58 5.2 4 .34 10.9
Hematite (art.) 4.21* 1b.6 4 46 9.1
Magnetite (art.) 4.78 3.5 420 14 2

+ Low density due to swelling

B, ZORASIFRKREATARELTEY, #
1100°C Y L TEREFHANIE ) P EEEE(, +
N0 2SSO B A S ITITRIBRL R AL Tw
B, L L#EELONLESIE W2 ERTIE
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R THRT T 720 DI ERRETL L
Mo Twd, ZOEBRTIIEMO LG HRE,
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B2 kP EMPA S R2 520w + DM
B OWTHEE L 2R 2 Rick~<N 5,

1) 4 > Fakgkin
BREHATHER L 2HE~NF 4 FDErIc
IREBDET DA LN LD, THIRAINYTLT =
F4FETWBEORR B bND, SRF0BE
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PN TL Tz T4 FHERLTWS EED
o, IREEHOGATEREROES S HEULTH
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BT RENT IE D KZR AL AE N, ’

g 7—5% FEPMA analysis of pellets with 109 of CaCO; addition (wt9).

A inE o | sy | S0: | CaO| MgO|FesOs Remarks
0 White — — — 100
) 2 Gray 5 17 — 79
India (11) -
N White — 4 — 97
2 Gray 5 15 — 80
O White — — — | 100
2 Gray 10 14 1 78
Zeballos (11D Whi
N, Grage 1_0 22 _1 % Mostly white area
0 White — — — | 100
. 2 Gray 50 31 — 18
Shiretoko S -
Nz Whlte — — : 100
Gray 45 34 20
i O White - — — | 100
Hematite {(art.) 2 Gray — 16 — 88
N, White — 6 — 95 No gray area
) 0 White — — — | 100
Magnetie(art.) 2 Gray - 16 — 89
N2 White — - 96 No gray area

Al:03 was not detected
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% 7—6% Chemical composition of slag and shaln (wt9%).

Atmosphere | Si0, Ca0 MgO AlOs FeO Fez0s
Slag of [OF 45 27 4.3 5.5 * 16 .4
India pellet N, 44 26 2.8 5.0 21.6
Shaln 45 .42 24.70 4 .40 4.66 16.63 2.60

= Analysed as FesOs
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The Decomposition of Limonite Ore.

Akira NAKAJIMA and Kyoji SATO
Government Industrial Development Laboratory, Hokkaido

The thermal decomposition of limonite containing Shiretoko ores was examined as a func-

tion of temperature, time, and the specific surface.

The rate of decomposition varied appreciably

with the temperature up to 300°C. The specific surface increased to the maximum value about

300°C, after that decreased with rising temperature.

The results were confirmed by X-ray diffr-

action study, when limonite was heated in the air, goethite was transformed into hematite under

300°C which growed continuously up to 600°C.

Kinetics of dehydration of limonite particles were investigated at the temperature range of
200° to 450°C. The dehydration of limonite consists of 2 steps: lst step, the apparent activation

energy was 10 kcal/mol below 300°C, and in the 2nd step, 1.9 kcal/mol at higher temp.
which the gaseous diffusion was rate determining.

(<300°C),

Hydrogen reductions of the particles, prepared heating limonite at the temperature range of

200° to 900°C, were studied at 400°C by means of thermobalance.

The reduction grades were

found to be approximately proportional to the specific surfaces preheated.
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Kinetic Studies on the Chlorination of Ferric Oxide
by Gaseous Hydrogen Chloride

by Kyoji SATO and Minoru TOMITA

The reaction between ferric oxides and gaseous hydrogen chloride were investigated ther-
mogravimetrically by means of a quartz glass spring thermal balance. When the reactions were
carried out at temperatures below 360°C or thereabouts, the weight loss-time curves showed a
sigmoid shape. The experimental curves could not be expressed by conventional rate equations.

On the basis of a concept of consecutive reaction, the following equation was proposed
to analyze the curves :

m*=1—(1—Ki1)*— (1 — K1)} —(1—K1)*) Mreycte/ Mresos
where m* is the weight loss fraction, ¢ is the reaction time, M 1s the molecular weight, K, is the
apparent rate constant in the conversion of ferric oxide into scid iron chloride and K is the
apparent rate constant in the conversion of solid iron chloride into gaseous ferric chloride.

The values of K; andK: were obtained from the curves of the above equation and supe-
rimposed experimental curves.

It was found that the values of K,/K, decreased with the lowering of the temperature and
that the sigmoid shape became more pronounced in the experimental curves.
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Obeservation of the Settling Characteris-
ties of Magnetite Sand Heavy Liguid in a
Glass Tube by an Electrical Method,

Yoshiaki Yamaguchi

[t is sure that the stability of the heavy liquid is one
of the most important properies in dense medium
separation.

The author, therefore, has studied the settling
characteristics and stability of the heavy liquid of
magnetite sand.

This paper describes the experimental results ob-
tained from a new electrical apparutus contrived by
the author.

The concentration of magnetite in the heavy liguid
is determined by reading the unbalanced voltage on
the inductance bridge.

By this method, it is possible to measure the con-
centration of magnetite in a heavy liquid at any given
time and position without disterbing the system.

Two sorts of magnetite sand and the mixtures of
magnetite sand and fine shale or fine coal were used

as the dense medium in this experiments.



B2 EIGEN AR OMEEEIC T 2 et
Tl BE 03k FEE T
1 =

W2 B &7 2 BROTEEZMIC B W T ik
MRS N2 B PO FE IR R AR BRI & ) [EYT
SN, BUL EOERERRHPICRS LS, &
DB AN RN AHICEGEEZ WL T2 L0
B2 TWZ W 258N DR CHERENTHAT
W3,

ZOMENTELEROLSEMEIT 52 LB
HEIZHDZLEDTHHS S, AILELRMEC & - CH
WE NI IR ERALS S 0, FOEEDS
R dEs B BEROTERICBEY 52 2 1
DEEILILEPLTHS,

AEEIHELILOWBERICOVWTL Y >
=T AL 2w, ZOMRARE-0TIb
ENFEDHRLNTH B,

2 HHPHowT

HEICBWTHN2 B, KEBROHD L
BRHLEF L WAL HET 2 UE S 3,
ZOBHEIND 2 B0~ B HER @1 225 B0 W
FE50mm FEE56mma) 3 4 N ERIEL 720 WL
WidEE e ) — S EoBRES ThiaT 2
i, X L3872k 2L Lo s
G2, TOHE BFENCETE TR R 2 HiE
FWEZ LN, AIBEDFEIC L LTIz
BHELEENT, BEOESICL2 2402 H
WIEATHRET 2L 00BN h o, BEOS
ROV TS ERRTTH S, Lo | EME
BRI L5 & e RHI BRI R 1T - A SR L
TR DT R T H T ERICERL -,

LEEADEEZR TR B THFHR LT
BEYEIIZ O LA EDHGHEE K RE RSSO T
LA BRL2L0TH Y, 20X @IEHFC &
5 EX NI KEBDREERELTH 5 (1R BEE),

ﬂ
conditions:

Fe target,

35 KV —8mA
‘ Filter Mn
1
| L‘W«wf\sw

5 40 5 50 55 60

B EERAWO XGEE T

B RERD B SR B R DV D o T B
KHESNTWE B, W8T 2Rk
DU F 7 > BT TR HEL, LD
M LS LRSS T ESEREERL T2
TEDHLINLT37,

REBIHER L k0 RN L £ 1 80T
L7z,

DWW ERDBIE % —325meshd S5 8 2 ¥ -7
HET UL, ACCHIED Grade A L 1) S04 ¢
Grade B L) oML 0 Tha, A BELS
D +65mesh I iE % VWG % wie s 2 E B
BrZ, —65 mesh o) #% K— 3 LRy
BLZ2LDOTH B,

F2RICREFHE & EREDSEEGETL
72,

B1R HESH

@ mesh | B W & | FOTRERG
6 %

+ 150 0.16 0.16
150 ~ 200 4.01 4.17
200 ~ 250 13.00 17.17
250 ~ 325 5.78 22.95

— 325 77.05 100.00

* ALHEEINL 2 19 %% 3 S B
1) KEWIEFHHESR, 448, 19P,
2) LMEEF B0 MER, FRFF, WS4 E




(76)

F2x HWERUFADSHEE

KIEE mesh It E: %Eg%f i/ij
150 ~ 200 4. 44 14.6
200 ~ 250 4 .51 7.9
250 ~ 325 4.77 5.7
— 325 4.75 b4
4 kOB 4.73 6.1

FEREAE & H A OB I EER Iz D T
BREES0G CIHERIBEL -0 THDE, I
2 & B LR 6B DI H Y, L E RIS
2B D LW b 03 EIEREE A S T BT
Ho, TNLEDZ EEWEEPITHFAELZ FHRD
RS ME N2 rEL LG, K
A0 IERES MO SRR DWW X E PR L D RS
72 & = AT F LR WERIE S S O R AT

B LN (E2EBHR), FWAWOLEIDN
3.5TH5,
Cunditions:
Cu target,
35 KV-10mA

Filter Ni

1 L 1 L

20° 25 30 35 40° 45

2 FemEE M X #IOER

3 B R B

3.1 EgoRx

YT R MW IREEE 2 N 3o,
Eaf8eman et rI AT ThHL (BIE
&),

WHE1.4nEH30ce 2ELIZET %KL H

#mIm )

T, EOHSTHRILSFhEEPIC KT
R BEEREHEL, ERFEDIE
FEO&ES FHEEL 2,

WL R0 LEEIX RREE200GE T
T EBOERE T, 400 GU R BARE(KK)
HOERRRBEBETH 5, NFFEENREEIIZ
WEET A A= —F T,

3.2 FERRER

LN R EREC D W TRERE D
EERHELHEREARICRLE, Ttk
Intial Settling Rate # Kb 2 L E3ENDEBN T
# %, 7 3 Initial Settling Rate i3 7bE R & S
CEEOBERE R L HBROTHO AR TDH 5,

RIS & B & SEIE L 2o Ebekop Initial Settli-
ng Rate % 1 ¥ L 1600G THi{L L 72#¢ke> Initial
Settling Rate & Mg L 72354, 150~200mesh 7k
BT 1.29 {1, 200~250mesh ¢ 1.56 1%, 250~325
mesh 1.85 %, —32bmesh T 2.274% TH Y %1
AR { 7 B lc2n T Initial Settling Rate &
BINEADTRE s T B, 4RIEEC D 71600
G TRAL L 72 4 D@ Initial Settling Rate 341k
LGV nofAEicbEL T b, ZOHED
5 & BRI DI ERATE L A BACIRE S NG
ISR ) Settling Rate (1233 5 828H L
KELCL B EHESI NG,

210 Rk
—-— 200 Gt
""" 1600 G #i1b
g
g
140
w
—325
i
70 }%‘m%{
150~200 " *200~250
L 1 L L i
0 30 60 90 120 150
[ sec
AN REEFOSS
# 3% Initial Settling Rate (mm.,“sec)
¥ mesh | Ri{bw$ | 200 GRafhl 1600 GEEfL
150 ~ 200 6.11 7.19 7.90
200 ~ 250 4 .60 5.03 7.19
250 ~ 325 2.59 3.24 4.78
—325 0.41 0.61 0.93
4 ok E 0.85 1.64 3.23




PR

BT 250~ 325 mesh

BOM~FIRI NS ABNOBEMBERTH
%, BWENIC L SRTFOEAKENBEII R
vz e D), MEOKEEEFTE L -

VEIRBIL 22T, I DERIIEORE

Wb o (FEbLZtwdbo, Gkl o)
THY, MAEEOHTIHL P IZHEINS,

WERNEEDPS R d ki, RiENHN
L DT RS D, M o BT EEIR
D LEBEREET S, £SREDD O IEcAE R
FEHLE L THWRTIESL TWD L IiTAk
LB,

EARIC 24 BHBOWERELRT,

Tk EBLL 2 DERhL v iz
LTINS EERHrRE L2, ZNEH
EAllc A5 X +325mesh oI TFidmibd s> &
2 &N 4B EFEL R E & B, —325mesh DFE

I £

Eak LIEEME (cc)

i mesh Bofh e 7 1600 GHEfh

150 ~ 200 7.0 8.0

200 ~ 250 7.0 8.0

250 ~ 325 7.0 8.0
—325 7.8 9.4

= kW E 7.4 9.0

L 7w & & DA i +325 mesh 12 WL €
RECD, XLz & & DB El 438 21%
D, XehENHENEIGLH 2% e D, &
NEDZ EEFIROMASEEDS L bHEEIND 2
ETHD, MV RFIT HEREC, MykiTiE
CEBEL TR L IcEZ NS,

3:3 2HEOMEREICL SR

Wk AR Ok ERERIT £ D # 80% A7 —325me-
shTh 0, T EoREH#HED L DDt 200
~250mesh D 4 DAVKIZE  EEDK 13% % &
HTDH, HROERD LA TR TFOMEAED
WP RD 28, —325mesh o 4, iz 200~250
mesh L HAICRAEL TRBE2iT- 72, H10
{2 = o Initial Settling Rate % 77,

—325mesh iz 200~250mesh DRSS E LI L
THHALL 22 854 Settling Rate iziz & 5 Xk
SRR ALNTV, 5206 FHILL 2354
W2 2WT AL ERBEENKE L L AT F Initial



(78)

9
50%
8.—
T
T 5 :
E
Tk
9
& 27%
A
’p 3_
20%
2 14%
7%
1
i | | i ]

0 100 200 400 800 1600
B{to@ms G

10 Initial Settling Rate

Settling Rate [z ¥f§ 2 EpHF L 4 b, 2 Z
T—325mesh iz iR & L 72 WRLF 25
EDEJIEHELEL T 2RI DOWTEREL TA
5,

—325mesh iz v R F £ IRA LELE §i2ik
M2 TV 5E, MREETES W b
BT FEIc thBE 2 0400 2 S MR FHERET 2
LB s TRARIAEEZ T Settling Ra-
te 325 ELL v, Lo L ZERIILIE255
Wk TFeHiEE L BEvEERIERL,
Settling Rate Z*@#lic kT2 B@bh 3,

—326mesh |z 200~250mesh # R4 LRE{L S ¢
oA, RAEAD 20% 22 5 L2l Settling
Rate 238K 3 %, ZOBEBEII M- RFIBHEWRT
FEGEERE AR LT, BT R OB
EREIIEF AL DL EBbhE,

®11 200~250 mesh 7%
—395 mesh 93%

12K 200~250 mesh  14%
—325 mesh  86%

13 200~250 mesh  20%
~—325 mesh  80%

14 200~250 mesh  27%
—325 mesh  73%

#15 200~250 mesh  50%
—325 mesh  50%

BUE~F1RcHEEEREY "L, I
LOBEEPLLRLNE L S IR FOIRAHE
BN E VIS AUEE L 7R A R &
FRTHCEALTWwaDITKL, HvihiT ol
BEAIRE L D SHRT R HLL & LT



HF 552 O BRI e B LT B = Ehthh
b,

L RICTHERRZ RT,

ik B L VB ADMMERRITIT &
AYRELTHED, BLLEARAE AR
VI EWHERET NI - TWE, 2RSS
AT HIREGE A E NI EHME L BAEI RS
b EEZ LMD,

KICBET HREFEZ NERBE T2, B
2% &% 27% 12 L7 » 2o Initial Settling Rate
16 RICRL 7,

IR & D 200~250mesh RIRA L 7235 &1 i1k
L7722 &z k % Settling Rate o33 2 228 peJk
HICHETHDLZ b D,

BORICEBEEHETT.

Z = —-32bmesh |2 150~200 mesh &% v» | 250
~325mesh Z IB& L 2B 5D EGHRD R DER
FEEEL Thb,

—325mesh |250~326mesh # B & L 728 4
200~250mesh 2RE& L 2B THRIbL 2
FEDOURBEEIRTH L, SN L N EASRIRTE

EHR ILMEFM (cc)

BaHle (%) m & 1600 G HEfL
7 7.5 9.2
13 7.5 9.0
20 7.5 8.6
27 7.5 8.5
50 7.2 8.0
5-'—

200~ 250 mesh

i

E

R 150~200 mesh

-

2 ok 250 ~325 mesh

N

= 1

5

] | 1 |

0 100 200 400 800 1600
Wi &

16 Intitial Setting Rate

HOER LEEERE (co)

BAKEE mesh | B (b w F 1600 Gritfl
150 ~ 200 7.5 8.3
200 ~ 250 7.5 8.5
250 ~ 325 7.5 8.7

CBEC 7 B 72 Settling Rate |25 ¢ 7 b L # 2
L3,

—325mesh j2150~200mesh % £ & L & &
200~250 mesh & b L ThIED R E Wi thikmE
BII/AN3 LAY, FHUCHET LMV TFORED
DG ERbLILG, o THVE FEBOTE W
HELHDE 7 B 728 Settling Rate #/F 7 5
EEZLNA, X150~200mesh DRIEN L D)
FEEYHZ N L L BT LD EE L
Lila,

4 £

HE14AOWERBEIC OV, ) F—
FAF (v P r—1F, LBRERE) BV
BEMEREZ TSR TOREEICI DWW T
— =R BRI, FORNFIZOWTEALC
BTy B THL, L IcHsBEE
DR REEDOTEME, B EE&ROKE X, BHE,
REFEOBS I TFCB L T EICRE O LERS
5, XIEB2Z{LERES BT RIELE
WAL EN LT NE AL w e Bbns,

o

Magnetic Coagulation of Magnetite Utilizing
as a Heavy Medium in Separation.

Kanemasa [juin, Yoshiaki Yamaguchi
and Sogo Sayama

Abstract

t is known that magnetite is one of ferromagnetic
substance. It is magnetized strongly in the magnetic
field, and remains the residual magnetism even after
taking out of that field. When utilizing powder ma-
gnetite 2s a heavy medium, magnetic coagulation
take place, due primarily to the residual magnetism.

The purpose of the present work was to find the
characteristics of magnetic coagulation of the medi-
um.
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Magnetic Coagulation of Magnetic [lmenite
Using as a Heavy Medium in Separation
Sogo Sayama
Yoshiaki Yamaguchi

Abstract

The authors investigated about characteristics of
magnetic coagulation using magnetite, recovered by

magnetic separator, and reported the results of the
former publication.

In some district of Hokkaido magnetic ilmenite co-
nsists in the magnetic portion of iron sand up to 509%.

The paper discribes the magnetic the magnetic co-
agulation of magnetic ilmenite compared with mag-
netite coagulation. The most difference of magnetic
property between them is about the residual magne-
tism. The residual magnetism of magnetic ilmenite
Is very weak compares with magnetite obtained by
the B-H curve.

And the authors discribe the magnetic attractive
force worked upon the magnetic substance.
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Studies on the Remanent Magnetism of Iron Sand.

by

Sougo SAYAMA

Abstract

The density and magnetic properties of magnetic coagulates are different from those of unit
particles. The purpose of this paper is to point out the influence of magnetic coagulation on ore

dressing. The results of the experiment on magnetic separation and gravity concentration shows

that the efficiency of separator declines in case coagulates are formed.

When iron sand is oxydized by slow degrees, y-Fe,Os is come out in FesO, crystal, and

remanent magnetism increases due to strong anysotropy.
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