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Abstract

The investigations were carried with aluminous materials in nature, such as bauxite, diasporic
bauxite, aluminous shale, nepheline-syenite, and sericite-schist, etc. regarding the relations
between the range of clinkering temperature or the extraction percentage of Al203 or Na20 and
the proportioning ratio of the raw materials, while in the previous paper with the various artificial
ores having different ratio SiO2 or Fe203 to AlI203. It was recognized that the range of clinkering
temperature and extraction percentage, being indifferent of the states of the oxids in the ores,
depended only on the proportions of the oxides in the raw mixes which were influenced only by the
SiO2 content, not by Fe203 in the ore and the following proportions were best adapted to
treatment of every ore;

i) Na20 to be added is 1 mol for each mol of Fe202, and 0.7-0.8 mol for each mol of Al203.

if) CaO to be added varies from 1 to 2 mols for each mol of the sum of SiO2 and uncombined
AI203 (with Na20) as the content of SiO2 in the ore, that is, higher the SiO2 content, higher
molecular ratio necessary.

In chapter Il, various calcium-compounds such as calcium-silicates, calcium-alumino silicates and
calcium-ferrites were synthesized and their behaviors with Na2CO3 and NaAlO2 solutions
examined for the purpose of using them to solve the mechanism of the reaction in the leaching
process and to suppose what kinds of calcium-compounds would be formed in the clinker.

The results of tests indicated that low basic calcium-silicates (CaOSiO2, 3Ca02Si02), calcium-
ferrite (CaOFe203), anorthite and gehlenite were very stable in those solutions, but high basic
calcium-silicates (3Ca0Si0O2, 2Ca0Si0O2) and calcium-ferrite (2CaOFe203) easily decomposed by
them.

It was found that dicalcium-silicate (2Ca0SiO2), contained more or less in the clinker without
exception, being decomposed by NaAlO2 solution, carried down the dissolved Al203 into the
insoluble compounds, to which | ascribed the formula 3CaOAI203xH20, CaOxAI203ySiO2nH20.
This behavior of dicalcium-silicate with NaAIO2 solution is important for explanation of the loss of
Al203 caused during leaching process.
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B LD AT T ERHSEA LA M ORISR O b F REOEE = 2L ¥~ L 415
HEHRF RO CEOREELR T IEEHR R L SEELLFLIBEL b 3 204k
BMOLREERTE D LB T 2RI HIR R WIS R TEES1: 2 Fe HOEHEE Y
DTRITBEDOZR G i UTH 2, 1200.°C 127 28R Cr : 1.7~8.1x 10~% em?
sec™ D, Mo 1 2.3~15.0x 10~ em? see~1®, Si: 1.4 x 10~ em? sec™! (1150.°C)® BECH

b C, Hy iz i TIRRIC ISRV, BESHEE 850.°C FHFI R 22546 B0 Fe
HOEHRBIAECRT 10-Yem2sec! T THOTHSOESR - X 2T AIRAREHT
DIRE R v, TSI X VRIS A EBET 22 LT . 2053
$f i & D RAFOSC I T — RS DSR2 MRE It h, HEEHEBEOREXN cEbh 2
BEAIC S 2R TR BT & DABME & h THEMEE S BIF DRI R h s
bOT HOT, i 5 HIRATA TS 5 8B E O TATAUR S ORI X D TR » HEE
VRS, KR VTRITRFET 2 THA 5o ZOEKIE—EEE L B0 b BEAOEE
dY, BOREIMOBELRLEIS bEL L2, WKETFEEZSOERM SRS B
WMUNEBFZRO a6, ZREEOEIKE Ul AT s imeie & b B
EFTICBME S W01 8 O Th A5 e RIGET 5,

Dkt hboRZEHE R Mo ¥F:FERH L U Cr, Si 0 Hink 2856, =
DAL L BB X VIIRER L Nt FROBRBE cHOT. WEOEEE G &
EIFENRHEK S,

V. % § Si«Mn-:Cr-Mo SHOEEHEIC 2 BHMSEREMILIT v Mo ¥
EFEE & Uiz Cr - Si OREHTOFELHEL DI, MUTZOER EEE L, Z28Ems
I 2WACHBER—DOORIE T 2 EIER L,

BBBER RS 7 v ¢ P REEOBIE (52 )

WA 23 4% (1948) 2 7 25 F o [ [ K Eli

Taro Yamaguchi: Studies on the manufacturing of Alumina by the Rotary
Kiln. I, The investigations were carried with aluminous materials’in nature, such
as bauxite, diasporic bauxite, aluminous shale, nepheline-syenite, and sericite-schist,
ete. regarding the relations between the range of clinkering temperature or the
extraction percentage of Al,O; or Na,0O and the proportioning ratio of the raw
materials, while in the previous paper with the various artiﬁcial ores having different
ratio SiO, or Fe, 0, to Al,O,. [t was recognized that the range of clinkering tem-
perature and extlraction percentage, being indifferent of the states of the oxides

1) P. Bardenheuer, R. Miller: Mitt. K.-W.-Inst, Eeisenforschung (1932) 295.
2) - G. Grube, F. Liebenwirth: Z. anorg. chem. 88 (1930) 274.

3) A. Fry: Stahl u. Eisen 43 (1928) 1089.

* B ERE AR . Prof. of Keio University.
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in the ores, depended only on the proportions of the oxides in the raw mixes which
were influenced only by the SiO, content, not by Fe,O, in the ore and the following
proportions were best adapted to treatment of every ore;
i) Na,O to be added is 1 mgl for each mol of Fe,O,, and 0.7~0.8 mol for each
mol of ALO,. ‘ )
if) CaO to be added varies from 1 to 2 mols for each mol of the sum of Si0,
and uncombined Al,O; (with Na,0) as the content of SiO, in the ore, that
is, higher the SiO, content, higher molecular ratio necessary.

In chapter I_I, various caleium-compounds such as caleium-silicates, caleium-alumino
silicates and calcium-ferrites were synthesized and their behaviors with Na,CO, and
NaAlO, solutions examined for the purpose of using them to solve the mechanism
of the reaction in the leaching process and to suppose what kinds of calcium-com-
pounds would be formed in the clinker.

The results of tests indicated that low basic calcium-silicates (Ca0SiO,, 8 CaO 2 Si0,),
calcium-ferrite (CaOFe,0,), anorthite and gehlenite were very stablé in those solutions,
but high basic calcium-silicates (3 Ca0Si0,, 2Ca0Si0,) and caleium-ferrite (2Ca0
Fe,0,) easily decomposed by them. , )

It was found that dicalcium-silicate (2 CaOSiO,), contained more or less in the
clinker without exception, being decomposed by NaAlQ, solution, earried down the
dissolved AlLO, into the insoluble compounds, to which I ascribed the formula 3 CaC
Al,O0:2H,0, CaOzAl04ySiOunmH,0. This behavior of dicaleium-silicate with NaAlO,
solution is important for explanation of the loss of Al,O, caused during leaching
process.

FBS5EH KERRFEROOTLIFOBHURARN 5 1 R Tikx SiO/ALO, KK
Fe,0,/A1,0; % ic ¥ 5 A0 ATIE 2 /E8 U, BB R OTLER SR B e BRI Y ~
Y ONAEA LOREEWEIIZ L, TA TRy ~FElEr B ciEo BASIA0R
YRR U, RTATCRTREAEORREFE R T 7+ 2 AR LT, £ 4 8
OFsHR & BB Uz, ‘ -

§ L 2kt R OB LR E SR b T $ > OTRHERER

FRcE USRI TE 4 B, HrRtESCRTRRAEER Lz 4 HEH
Wiz,

Table 18. Chemical analyses of used ores.

— Ig. |si
Name |Occurence] fnl}lrrl‘:;g?; I{;ﬁf' Si0; [TiO2 Al:0;| Fe:04]Ca0| M0 P04 Loss 2111%“’ if“’g"
1o | o % % | 2% | % % 203 20z

Bauxite | Bintan | Gibbsite| A 32.5/0.84| 53.19 18.92 — | — |0.23 28.54] 0.06] 0.24
Diasporic! French N o -
bauxite India Diaspore| C 45.9) 2.25| F4.63 25.460.050.14) — | 12.91 0.08) 047

Bs| 11.78/1.52 47.01] 22.01|1.280.98) — | 1491 0.25| 047
Diaspore | By | 16.54]1.64] 51.84/ 12.852.04 020 — | 14.21/ 0.32] 0.25
and .
kaolinite | Bs | 23641146 49.27 12.96/1.05 — | — | 1161 048 0.26
Bs| 27.19/2.20 4886 746/0.18 tr | — | 1398 056 015

Alumi- |\ hern

nous .
- shale China

(29)
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Tai Tottorl.
Aact | Pref  |Allophane| D | 8340054 87.20 4701082120 — | 21401 090 018
clay Japan.

ARSI 4900 FLEFREHE 2095 REECHIEEL, 3 1 MO5A LR UT, HaRE 1E
B, HSERMETHER LI, BRSO WMy ~ VR CT A 3 7 iR T 5 RE R
BT 1 Mt LAk Uito ABRBRE—ERR TN 19 ROMITH S,

Table 19. Results of extraction tests for various ores.

Used ore Propogtioning formola | Furnacing | Percentage
Exp. - ppea%rance I —
Ref. | No- [Na:0] Ax [Cl]  |Temp]Time cli?xker
Name NO-. [Fez0z] A |aoarml °C ’ hr. Al:O; | NaQ
Mol ratio (Ar]+[S] % %
1.0 0.64 068 |1200| 1 Sintered 87.98 | 9515
v 079 185 | ¢ v v 9378 | 97.81
8 v 0.87 0.66 v ’ ’ 2499 | 9746
® | oa v 0.91 1.47 ’ v v $4.59 | 96.61
2 ’ 093| 240 | 7 v ’ 2499 | 96.61
. 0.98 341 v 7 v 0487 | 9792
v 1.00 206 | v v 95.22 | 97.70
9 1.0 073 1.8 |1200| 1 Sintered 94.60 | 96.80
g% \ ’ v 18 | ¢ | ’ 96.40 | 97.60
g g C 7 v 1.33 v v v 95.80 | 97.20
a= v 128 | v | ¢ ’ 9490 | 96.80
1.0 0.66 129 |1150 | 1 Sintered 948 | 9.4
v 0.66 129 [ 1250 ¢ v 9.3 | 96.9
B | 3 v 0.67 147 {1150 | ¢ v 942 | 956
v 067| 147 |1250| ¢ ’ %.0 | 9.8
v 067| 181 |1150| # ’ U7 | 959
. 7 0.67 181 |1250 | * ’ %6 | 961
1.0 0.28 150 |1250 | 0.5 | Sintered .6 -
v 0.49 v ’ v v 75.2 —
2 v 0.56 v v v v 844 —-
% | B | 4 v 0.77 v v v v 94.0 -
g v 0.82 v v v v 92.7 -
£ v 0.86 v ’ ¢ ’ 94.1 -
_5 v 1.00 | ’ v v ’ 94.4 -
<
1.0 0.86 165 [1200| 05 | Sintered 915 | 932
B, v 0.88 117 v v v 87.0 | 914
v 0.88 0.93 v ’ ’ 781 | 806
1.0 | o030 200 |1200| 1.0 | Sintered | 623 —
’ 0.45 4 ’ ’ o 67.2 -
R 0.56 ’ ’ v v 85.0 -
14 0.68 14 14 4 7 912 .
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14 0.85 4 r 12 4 938.1 p—
v 1.00 ro % s v v 91.0 -
1.0 080| 112 |1150| 1.0 | Sintered | 4586 | 47.32
: ’ ’ v |1200]| ¢ v 5211 | 5488
7 ’ ’ s |1250 | 7 | Almost melt| 53.04 | 5611
’ v v |1300| ¢ Melt 52.61 | 55.86
1.0 080 141 |1150(-1.0 | Sintered | 7103 | 8162
v 7 ¢ |1200| 7 7 8443 | 85.31
B 8 ’ ’ v 11250 | 7 7 8748 | 83.08
? v v 7 {13c0| 7 | Almost melt | 87.08 | 88.68
2 P 10 | 080 169 [1150| 1.0 | Sintered | 7103 |- 73.82
& v v v l12c0| ’ 8443 | 8741
9 v v r 1250 ¢ ’ 87.48 | 89.62
v v v l1sco| ¢ v 87.08 | 8912
1.0 080 18 |1150| 1.0 | Sintered | 8048 | 8162
’ v v g0 v ’ 847l | 8531
16 ’- v v 1m0} 7 ’ 88.62 | 88.08
’ v 13c0| ’ 87.54 | 8868

"~

§2. TAnY. Ta/, BEBEUKEYL O T A < > OURHEER
AR gt U IR AR ERA R RO ERARED 3 MTd 5.
BSAFIROMBRT ER T L5 20 KOMTD B,

Table 20. Chemical analyses of used ores.

Name Occurence | Si0s | ALsOsFex0s | Ca0 |Na:0| Ke0 | a0y | Lais | S0

' % | % | % | % | % | % | 9% | % |AkD

Neph:g:rﬁte Kogen rea | 5508 2318 80) 02| 775 8as| — | 138 | 238
Serieite st Aicm-%l:;én 47151 85.00) 172\ — | _ ly084] — | 519| 135
Tourmarine 27.83| 25.95( 18.00| 061 | peaol _ | 003 | — | 1.08

KRR 4900 FLEFERE 202 BEOME L UEA L @4z LT, A, BRKOWE 1
BIEL 7O, RAERACEUBAENRNEASROERAMER, 10 HPTIER, 58
DT %Y R 2L An/A HFTERCRTIE 085, BEHTIE L0 L ETHI0T,
SRFH LTI, Y ¥ ERNe S eAmAKRKET EBA LI,

LRI HT 2 RBMERE—IFERT 5 L 21 oW TH %,

* RAGARE L XEFHRENERRAIC v~ 2 £inz 800°C EECEIRL, BRY 2B CEm
LT AHMMERE LR L LTT A2 ), TA s 2 ERBAAMTS 3,

(s1)
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Table 21. Results of extraction test for various ores.
Proportioning Formula ¢ | Furnacing Percentage
Usad ore of raw mixes conditions } A oo ooce extracted
Exp. N 0] < PP of
No. | [Nas [C] i link
Ref. Ax |2 |Temp.Time clinker
Name[' 17 - [Fe:0s] | A |[Ar]+[S]| oc. | hr. AlO3| NasO | K0
| Mol. ratio % 2% 2%
1.0 085 | 095 1100 | 1.0 | Almost melt| 228 | — | —
11 v v 1200 | ¥ Melt — | -] =
v v v 1300 | 7 ’ - — —
1.0 085| 1.5 |1100| 1.0 | Sintered | 322 — | —
12 Y 14 14 1200 ¥ Melt - — -
4 4 r 1800 | ¢ v — — —
' N————
8 1.0 085 | 1.7 1100 | 1.0 Sintered 5.46 59.3
g 13 v 7 7 1200 | ¢ | Almost melt | 5.66 62.1
& v v ’ 1800 | ¢ Melt — -
2 |E
= 1.0 085 | 195 1100 | 1.0 gintgﬁed 72.3 —_
= g o 1g y
& 14 ’ v v 1200 | 7 sintered 74.1 77.6
Z ’ v 4 1800 | 7 v 745 7.3
10 | o085| 215 |1weo| 10 | SHMly Fogg ) gy
15 v ’ ’ 1200 7 ’ 75.1 8.28
’ ’ v 1300 ( 7 v 74.2 80.4
Slightly
1.0 085 | 245 1100 | 1.0 Sintere) 70.6 76.2
16 v v v 1200 | ¢ v 78.2 9.8
’ 4 v 1800 ¢ v 74.6 80.1
10 [ose| 180 [imo| 1o | SHEM grgf s y78
v ’ r ’ ’ v 790 | 88| 791
17
i ’ ’ 14 v o 80.7 | 82.6 | 84.7
’ 14 v 7 4 78.9 .79.3 g81.2
Slightly T era
1.0 1.00 [ 2.2 1250 | 1.0 sintered 78.2 | Tl.4| 879
v 094 1.99 v r 4 85.2 | 871 | 7.6
v 0.86| 198 ’ ’ ’ 86.2 | 87.8 | 78.3
" 18 ’ 076 | 181 ro| o ’ 821 | 846 | 83.3
% 4 0.55 | 1.71 Y v ’ 68.7 | 85.1 | 87.4
o | F ’ 0.28 | 1.6 vl ’ 86.2 | 86.2 | 87.3
-2
8 Sligntly
g 1.0 1.00| 202 |1250-| 1.0 sintered 782 | 7.4 879
0 19 v Y 2.06 ’ v v 79.2 | 80.1 | 66.3
v v 210 v v v 831 | 816 | 67.2
‘ Slightly
1.0 094! 210 1250 | 1.0 Sintered 84.6 | 85.0 | 2.1
v 091 207 ’ ’ v 85.3 | 873 | 748
v 094 | 1.9 v ’ v 852 | 871 | 716
20 v 086 | 1.9 vro| e ’ 852 | 87.8 | 78.3
’ 052] 180 ’ 7 v 80.7 | 82.6 | 84.7
’ 0941 159 v ’ ’ 721 712 683

(32)
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10 [100] 200 |1050( 05 | SHEMEly [ qgeg 00 —
0 ’ ’ v 100 ¢ v 8231 8176 —
g 27 ' ' rojuso| r v 8431 8312 —
g ' vl 1200 v ’ 84.01] 8363 —
glel | " ' v fws| v |y 8408 8371 —
£ 10 | 100| 200 |1200] 05 | SHEBClY gy ggeg
5 ' T A ’ go01| 7804 —
& 2 vl 160 | 7 | v ’ 75.42 7402 —

v vl e || ’ 69.91| 6876 —
B6E R E

£ 1Er55 4 ficEoT SiOy/ALO, MRt Fe,0,/AL0; ¥ BT 25HOAT
FIBRHZ BT, Y~V RIAKOEAHE MR OBRIEE L ORBRERY, HE O
BRR L5 b RHE SRR T s ovicid, FABRRM» L, BAEA v BET I
BRTETO ORI RS ROEREBI

BIL 74 s FEEMCAR I WA bAmIZ e UTHEE Y — ¥, Bty —5, #4E
GRERUERAKCD 2. RTHEMUIZY ~F kI UTEHETOBRMERI T L 271

BESh, RARKIERECICERT L 27 (Y- VLGN KEEI LD,

i EAE AR [NJIF] (=[Na,O)[Fe,0:]) ek 1 & Lt 3DITOORY Ax/A &
[CUTARIHIS] R THH I 2 & TH B &, '

KOFRIROTIHFHEB LEAE S LOMREL R &, WA DRRIILERAER LD,
ZFFHCR CREBOBEHEBYE 2D 12 13 Ax/A L EI 08~10 & U [CYARIHIS]
HIREHRMCETRMES R QIE L0 RVWENPEIR B0k, X—HFkRS B8O
POR2E, TAIFEEEYELT S ORES FHPORBEED Si0,/ALOs T

BILEIS RRDBIR & RO FRA L ,
DI LT L7z "l
Kic 5 5 WIS TRAOHA OB ;Z'w_e : |
KB TRROER LTV, HEOHR § m__‘%g’ 3 Lo
¥ Bi LFBO R BB LATR % 3 2 L 3
HoSh oAB-BULRRERE. § (S N0 :
4 Ax/A Hi¥E 08~10 REELRY T | = R t
ARG s RME B b SI0/ALO. & L - |
Ho L FRORARAMLICYARHS] § | om0 & E
LU OB ERALT AT & ol [ 3%
R TERT 5 L B8 EOMT &=

00F O 05 08 T T2 6 18 20 22 24
Si0-Aly0; ratio in the ore
Fig. 8. Comparison of influences of silica

D%, .
AR H> & B> ISR RAREHD £

Wz 2 A THIRE O ghii_RicEg 2 30 content in the ore and proportion-

F o ing of raw mixes upon percentage
TH 6‘? L MHE R A L R—OfE y Al.O; extracted in both case using
il oT Si0,/ALO, oA LI T ' . artificial and natural ores.
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T L FREELET lﬂ.‘ln%o HOHEERFIRFOT & ¢ 7 R DTAER O Te
BT A2 FEHEICERA FPBOEVWELFT 0T, BREHOMEERMICE 2
Si0,/ALO; T ¥ #4lT 2 HNFI N2 HELRTEOTHA 5, K

WTIEHEFD Si0g/ALO; e 7 3 AR L ORIRIZE 8 B RTERICHRIEOE X
O TIRIZR —BT BT T 520 [CITARIH[S] Hint 2.0 MHEDH AT REOERIHE
BTEBMHRLRLT VW5, AKOBRAE 1A T 2122 T Si0/ALO; DA
5T FEHEOETREE LY [Cl[Ar]+[SI=1 o840z Si0,/Al,0;=1.0

DEADENZRIR Si0,/AL,0,=0.5 OFAD 50% BEITXL o T3 EARKE D
CHOT L FEBEOMETIR SI0/ALO, M 050 LlEiEB 2L &HT 050 IX
TOHRTRTRILENRB T & 5, #WEThRIPTRELIKR 2R, HLEEEET
ALOsSIO, DILEHR LR OAERAKIRICRBEZ T L 3 7 KIgHT 2 Iz Z 38
L@ ALOs28i0, OAFVFA b, T > BRI T L2 VORFE Lickz7 =
Y VRO LAROEARLIBL, KO BAHA THE CEEZT . z%&ﬁa W
TH B, Hic (Na, K)0ALO,38i0, 2 H.O ¥ ks & LZCAELIRE VA LBERRR
Fx7 2 ) VEICER, ARG, BiE, REFRCERSO TR LR LIIEANE

#iz702 & [CYTARIHS] e EMms 20 RS P8 7w, 1201 [CITARIHIS]
THEEIZ 2.0 2B LENE SiOy/ALO; Hhal 2 0.3~24 OEANREDOSGEICRT 41 8%
OTn 3 F BT 2HIHKLOTD S, O TRIZT A 3 FIFHELY EEET 25
AT EMHESHREORMC Y Y — M BRBEZFRCHEANKRETD 2,

BE2F KBPARBO)—YBRRUTILI B —YBRICETITR

BB ORI Y — F ROAK L RAER T 2546, ERERTOXT MM &
LEER R OER LS, FAMESMmE UTEARCHFET 5 XIS ¥ 7l
Y ~ VR CERT 23R R T, MARFET 50 LMD THETH 2, &
THEROABE IR S AT WHERHMOAKELER L, Y~ FRETArIvRY ~FiE
RICHT 27880 U, REUTFEBRT 2w @i hobdERlo—8 i+ 5 38
2, HHIRRCRY 2 SEHRROMFIE LI,

E1H ERAaKE

§ 1. RBOAR _

WIE R R & K EERE T = A H 2.0 Kok L0 RFEEREA U, RIS CES I SRR
AOBRBHHBICAN, =+ 7 2 fie 1500°0~1600°C 1= 2 FRfiEEmR Uts, BEREER
HBEERTHE LIz, ®Al 1.0 OREMIZRIFMUIINEAL 20 00O RS
LR VEBECH O BRMRIHREEOTE A DL RARIC AR I Ui h & 35 L 4900
IR 4~b% CHFE LT R ERA BN UTo StRERYOSMTERE ¥R T L &R0
{THs,

Table 22. Chemical analyses of artificia! Calcium-Silicates.

Ig. loss Si0, ALO;  Fe04 Ca0  NaO LCf.*QjJ
FrmmmAan . A, [8102
% Sol. Insol % % Comb. Free ¢ mol ratio
% % . . % %

(34)
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No. 1 0.95 34.49 0.05 0.58 0.10 61.92 0.08 177 1.92
- S——
No.2 — 4963 0.01 0560 . 41563 0.01 1.97 1.03

B REEEROERERRAL F 2V F, €2 v FOSMFEKICEKD R A1 Lereh &
Bogue OFTCRE LIz, EESHEY G L 2 NI ERES R xé\.l_én 92 N

§ 2. RKEEY - FERCHT TR

HBEAKEIREEY - VBRI OTHRI s EThiE, O Ui BREREAK
LY REERICAD BRRIZERR Y ~ 5 L BOTHERTICAD TRBETH 5, WO T—5EH
ﬁﬁﬁﬂ&ofﬁﬁ*b?ﬁ%&ﬁ&mﬁ?&ﬁpLiﬂkimﬁﬂn HET I, E%%EERE@@ SRR
BrmdBRETH 5L,

WTERY 2 Bicl Las O/ XK (Ca0) © 3 {IERORERY ~ ¥ &1 100cc.
OV A Sk oo A e s i st IE b s (58 b%%’cz%:?f% Uit £, Rt
TRERBE Y EE VB RCR TR SRR v 28 LT,

RERBEOREICERMER Y BVWiIAHER I BEERBTER Ult, AREBN/E Lt
B 9 Bowml ¢hs, BT A ZAEH 200ce. OFHESE B I3 A AOBK
 OIBBNE T C o 0B, C Mk, D it
KB T D 5, FHRCEER 12 150rpm. g

»
B LT, . J—*C
| EBRSRYERT 2 8 10 BoN ToH 5. A
I Htl @R L1z CaO & (CO, & b &H) & SiO,
E XD glic it e o1, ' s
10 B2 5 B 6 > DA BB AAKEOBE S HIz
DT+ B RBERE DR Y ~ ¥ OLFEER
iy AR R TaHEBEME LR LTV 2, B cooling waler
1, No. | BRI BT R 5 & REPARK R OERE Y — 4
¥ OEBEEMRIERA A BRU A, B R TR
BB USRS OBTHRZ L 2 ZO00HEREN D
OA, AB,BC Ryt 04, A'B', B'C' 7 5B BERK
ShTw3, No. 2 BRI ET b AEETX~A OD,
DE Bk OD, D'E' ZoDEM 6 RIL VRS

g

i&%ﬁ ﬂ*& %:71_:\. LTV‘ % o » I Heater Rl |
i b S OEESS ORI BT 2 A ¢ A, Fig. 9. Experiment apparatus
employed.

By B,D ¢+ D i3 ﬁ-@%ﬁ@ﬂiht’ﬂfwf :
Wi, SHEICSREEEAK LEERE Y — & O AR A R ﬂ——@ﬁﬁﬁkﬁ’\f%ﬂ Re UTIBME T
RUTVWLED L ROBREHEENTETLS 5, 8D : ‘ :
() BEFR A & Y — ¥ L OREREHOESHEATD 3, AR 6 HEREAKE
PIKSMELFT 5 & T hiE, SEEEEEE T RAR L U2 D R EER s
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Table £3. Compounds of which No. 1 & No. 2 calcium-silicate
are consisted.

Reference number of compound Ci C. Cs Cs Cs

Ca0 decomposed g/g 0.812 0097 0216  0.019  0.457
Si0; decomposed g/g 0.124 0.052 0.169 0.011 0.485
Molecular ratio of CaO to Sio, 2.86 1.99 1.87 1.85 1.01
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Table 24. Decomposition of calcium-silicate by caustic soda-solution. e
Time'(min) 10 | e 180 300
*S10, dissolved | NO- 1. Calcium.silicate |  0.0064 0.0085 0.0098 0.0096
(&/2) No. 2. ’ 0.0075 0.0079 0.0112 0.0096

Each value denotés grs of SiO; dissolved per 1gr ca-silicate,
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FEH LI,

HiERicgt LIt 7 s v Y — SR OBERBROML Td 5,
SiO.

Percentage Al,O; and NagO lost

T.Na;O0 NaOasNaCO: Al:Os  SiO, Al 20 *x100
g/l g/l g/l g/l

No. 1. g =H LTI 7030 8.98 4740 086 181

No. 2. s LTI 80.00 2.05 48.70 0.88 1.81
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ez e b, Hbeii 4z
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Fig. 11. Loss of Al;0; and NazO caused by
decomposition of calcium-silicate in

NaAlO; solution.
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Table 25. Results of extraction tests for By_; & Re-: by
sodium-carbonate solution.

Kinds of silicate

No. 1. Calcium-silicate No. 2. Calcium-silicate

Ref. No. of|

residue Fi-v | Bilw | Bi-sn | Fe-ns | Reogse | Ro-so

% AlO; extracted 44.12 36.26 7.58 0.68 0.23 0.21
% NagO extracted 1.20 0.83 0.76 5.29 3.69 1.96
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"Table 25. Chemical analyses of calcium-ferrite.
Ig. Loss 8102 Al;O;y Fe0: (F.Fey0y) Ca0 (F.Ca0) [CaO] [Fex0s]

) Diecal /o /o % % % /é % Mol. ratlo
‘f";‘rﬁf&m' . 035 060 087 5720 (040) 4086 (0.15) 2.05:1
Menocalcium- ; .
Fommte 010 067 041 7805  — 2545 — 1011
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Fig. 16. Loss of AlsO; caused by decomposition of
calcium-ferrite in NaAlQ, soluticen.
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