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On the Mineral Composition and the Formation

of the Scaffold at the Shaft of Higashida No 4 BF

Minoru SASAKI and Takao NAKAZAWA

Synopsis:

The mineral composition and texture of the scaffold sample, taken from the shaft of Higashida No 4 BF
were examined and the formation mechanism of the scaffold was discussed. Determined minerals were
‘wiistite, a'-dicalcium silicate, periclase, merwinite, sulfide, carbon, potassium magnesium aluminium silicate
and alkali aluminium silicate. The latter two were regarded to be new species. In the loose part of the
scaffold considerable amounts of dicalcium silicate and potassium magnesium aluminium silicate and in
the dense part large quantities of merwinite and alkali aluminium silicate were found. The formation
process of this scaffold is discussed as follows: The particles of dicalcium silicate, potassium magnesium
aluminium silicate, periclase and some sorts of minerals in the system of Na,O-Al,O3-SiO,, which are
not directly originated from the charged materials, are deposited on the wall of the furnace together with
iron oxide particles. After the temperature is elevated, the accumulated mass of the mineral particles
changes to a dense body by sintering with the generated liquid of the system of Na,0O-Al,0;-S105, and at the
final stage of sintering merwinite and alkali aluminium silicate come to compose mainly of the scaffold.

(Received Mar. 22, 1968)
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Table 1. Chemical composition of the scaffold in the middle level of Higashida No 4 BF shaft.

Sample
1 2 3 4 5 6 7 8 9 10 11 12 13
Component
T.Fe 37-3 1287 (39-1 |42-5 |42-8 [62-2 [66°9 66-8 62'3 |54°7 (456 |25-7 [37°9
M.Fe 31-5 (256 (33-3 (38-0 {35'1 |52-4 |60-5 |59-1 (585 |[53°8 [41°9 [I15°3 [21-0-
FeO 29 139 {44 |47 {21 /84 |56-/7'3 [1'9 |014 |10 |29 |67
Fe,O, 4-9 1057135 {16 81 |51 |22 |34 |21 1-1 |39 [10-9 |15'7
c 0-60 | 063 | 068 | 0-50 | 0-78 | 060 | 0-45 { 0°50 | 063 | 0°65 | 0:75 | 1-75 | 1:00
S 0-567| 1:171| 0-941| 1-550{ 0-705 -0-485| 0-413| 0295 0-418| 0-269| 0-187| 0-067| 0-03D
ZnO 0-03 | 0:03 | 0-03 | 0-05 | 0-03 1003 | 0-03 | 0°05 | 0°07 | 0-02 | 0-03 | 0-05 | 0-07
PbO 0-03 | 0-03 | 0-03 | 0:05 { 005 | 0-04 | 004 [ 0:05 | 0°05 | 0-05 | 0-11 | 0-08 | O-11
MnO 0-7910-9210:7310:92{0-98|0-79 | 0-55 | 061 | 073 | 0-92 | 0-73 | 0-06 | trace:
Si0, 16-6 ' |19-2 116-2 |(13-9 (148 [ 88 |85 [10:0 |99 [12-6 |13-9 (17-0 |i5-9
CaO 12-4 |14-8 119 (11-9 (148 |70 |66 |87 |81 [11-0 |13-9 [29-1 |i6-2
MgO 30 |38 {35 {31 (30 (1'9 {1'7 [1'9 {15 |17 |22 |37 |22
AlLOy 76 |67 |54 |61 |46 39 |34 |37 |33 [40 [55 |41 {73
KO 2960, 9-00 | 7°00 | 6-25 | 5-20 | 4-75 | 433 | 4-33 | 5-00 | 650 { 6-50 | 475 | 7°QO¢
Na,O 5'00{ 500|415 |4-28 350 | 165|155 |1-8311-78|2-70|2-70| 1-35 | 0°55
(MgO)/(Al;O3) 099 | 1-4 1'6 1-3 1'6 1-2 1-3 1-3 1-3 1-2 1-1 1-:0 .| 0°78.
(K:0)/ (A1, O3) '3 | 1°4 |14 |11 -2 |13 |14 |(1-3 |1-7 |18 [1'3 |13 |14
(Na;O) / (Al,O3) 17 (12 t1-3 |12 |1'3 [ 0-70|0°75|0-81|0-81 |11 |08 |0-5¢4 (012
(alkali) / (A1,03) 24 |27 (27 |23 |25 |20 |21 (21 |25 |29 |21 1-8 | 1-2
(Ca0) /MgO) 30 28 |24 |28 |35 |27 {28 |33 {39 |47 [4'5 |56 |53

1) Thin section of No 5 sample

2) ¥

Photo. 1. Macrostructures of the scaffold samples
(by transmissioni light).

No 12 sample

Baeflihd L b, BREWORsILborX
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ZRELTRELR. i, BREDOSHEEC
DV TH, HHOHERS L TEOE IR
EL.

3. REBRBIUER

3-1 HeMIEMOEBREY

AR BN, LA ORGHEBE LGS
BOGEMH LR T B0, —8iC 1 p AT O
Kb B\ TR ORI DL S RC
H5LTAHLHDH. FEHHEDEME L T wustite,
dicalcium silicate, periclase, merwinite, $7454p
EEbN 5 potassium magnesium  aluminiums
silicate & alkali aluminium silicate #3H \ H{X:
Nic. ZOEP TLKAE T H 523, sulfide,
carbon, 11— RIL EBRD L. ATiL, =
D OFE ORI ZERE R LAT7ED R T OFEIEIREEIT
DVWTHERB.

3.-1-1 Wustite ¢4 E8%
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N



FEEIEFEY ~ 7 VEFEMEDORMER L ERITO2WT 1115

DMBEE XN B, EEAICGEVy No 128glTid, T
BN T BRICGEE L BFILTH Y, Ly dxoislh
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No 12888 DHIE < BiF U 72 BRI F-BF O BR fdRAl
% Photo. 2 RL7-. ZORETIFECLDE BT
VWERS AL Photo. 2 (1) THBHH, TITTRE 10 @

R b

M) Metalliciron W) Wastite 8) Silicate matrix

Photo. 2. Wiistite and metallic iron particles in the

scaffold sample (No 12).

wiistite DEERBFEL THFEEL TE D, Lrdihbd
OFEGO MR B XS Ttws. —F, £E&IR
Photo.2(2) IKFENB XSk, wistite DFEFDERH
BT 50 TliZe < wistite FrFo AL B4R L T
WA, ZOX Sk wistite DFFEIRAE L& B, AT
BB CTRERNSDOTH S,

BICAEA TIZ & A L& B L 7ohF 3 Photo.
2 3) TARENBX ST, WEMST x /$—IiT{hiz
FREEL TS NTFORTMIITEBROKE
R HTFET B, FEXTHIET B L oR
FERASE & ARSI OREL TWHOMRED LI
50T, T OEELRE wastite & silicate DEEE
WTH BT LT,

Wiustite L &BEHNTFHAUEOX S &% &
BHER, Bk B OHEEE, HERME DR
SEBPER LI LiCdD. Tihbb, LA
MR{LEArF (Zid hematite 3 %5\ /X magne-
tite THAHHP) MEILEINSERTHEEOT v
B EEAIERBIEEHIGL, Fig. 1D 2»5H#%E
ENBHEHIW, MEOENRT IBRERTS. L
b, Z ORFRITEE{LER L DRI KV 7dig,
B LR T OSSR R 2 BT L CE R D/ NRLFIT
SUTLES. U MNEDBEAMIEIST
FEFE I REREBVCENEZ T CERLILS &
T, INSOHFE I NI/ N TFIEEETICESTIC
MEEL B THA S . —F, wistite > L4 EEk
AT LB E T BB RIC S VTR, R ER O
A5 TRk A LT O VERRTIRBHE < b L5<
wistite OFLKESET DT, EREEF O/
B PNE L7z wistite frFBEREI I, = 5ITETT
PEFTT 5 L EBHNFMEREL T, £EL T
T AN—PRORBFITILD EEZDLNS.

3.1.2 Dicalcium silicate

Dicalcium silicate X bredigite (a'~type) TH
L, FosyfEghTtiROWBENG. TOF
EKIED L S REOKRN T, FA»OEE LR
DTV HRA, MEMEICNHEET S silicate glass
EHET LM FOIEITKRININD.

Photo. 3 i3 E#GE D K F% L7,
dicalcium silicate 13EX 100 LAk OIEFIKAL
FT, EBIER»PROIKEY. ZNLORFOD
W o E XA a7 FIAF —THiiLTz
2%, M ERNI-THEE Ca k SiHYTHD,
Jr7e calcium silicate TH 5B Z EhibiDd7i. L
»L, DX D ITKRELRTFIL, Nol2 TR
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FeO WHENR LT THO7.

No 12502k < th o5 #EE e dicalcium  sili-
cate 3% AT RIS EE L R F & LT
FELTWS. oMK% Phote. 4 WRL %2
Lo dicalcium silicate $7 73, BEID> B2 RRE R
BOLMITEDLDTHEY, LIrSTE LIS IS L
DEMZEIBROND. —F, X407 F54 9
— WX DEEXBETE»DIL, ZOTBELHS K
BRFELTWBORbr 5. 20X S dicalcium sili-
cate LT 5 L1E, BBEDOAERL, MLigEs2 ik
T2 LETEETHY, HOLDTRETTHEMNICEE
L7zv.

3 D, silicate glass L 77T 284S @ dicalcium

Naz0-2Si0; SiOz

No:O 2Noz0'Si0: - Noz0-Si0: silicate €DV IE, merwinite DIETE IR~ D 2
Fig. 1. System Na;O-FeO-Si0Q,». :
Table 2. Results of the X-ray microanalysis of mineral particles.
Component As oxide (%)
Mineral CaO Kzo NagO MgO AlgOa SiOg Sum
Mewinite 44 3 2 12 nil 37 98
Potassium magnesium . .
aluminium silicate nil 30 - 3 74 21 27 88
Alkali aluminium silicate nil 27 15 24 31 101
Table 3. Results of X-ray diffraction by powder method.
No 1* No 4%* No 12%
dA 1 Ident. dA 1 Ident. dA | 1 Ident.
4-45 w KMS 571 w 4-82 w
4-35 m 4-44 w 4-37 w
3-12 w 4-35 m 3-88 w bre
3-09 w calcite 3-69 w 3-44 m bre
2-83 m mer 3-11 S ~ 3-16 m bre
2°74 S KMS 2-99 w 3-05 v 8 calcite
2:67 v S mer 2-85 S mer 3:01 w bre
2:61 m 2-74 v S mer, bre 2:95 w bre
2-27 w KMS 2-70 v S bre 2:77 v S bre
2-23 m mer, KMS 2-67 v S mer 2-70 v S bre
2:12 m mer 2-61 S 263 w bre
1-97 S 2.55(D) w 2-51 S bre
1-82 m 2-34 S mer 2:42 w bre
1-78 w mer 2-31 w mer 2-29 m bre, calcite
1-70 w mer 2:27 w bre 2-25 m bre
1-60 m. mer 2:24 w 2-23 N
1-57 m mer, KMS 2-19 w mer 2-18 w bre
2-13 w mer 2-12 S bre
1-97 v S 2-10 m bre
1.91(D) w mer, bre 1-93 S bre
1-82 w 290 w bre
1-61 w mer 1-88 m bre
1:57 w mer, bre 1-71 w bre
1-53 w mer, bre : :
1-50 m

KMS) potassium magnesium silicate

mer) merwinite

bre) bredigite

—_ 6 —

* Non-magnetic fraction
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3.1.3 Calcite
Calcite T & A EVE, Photo. 3 TR BB X SY%,
¥ p OWEER T dicalcium silicate FFDE D ICHELL
CHETS. 7L, No 12 3Bl ciadk 102 BEDOK
ERLRFELTHRVHEENS.

¢ ) Ibid., crossed nicols
C) Calcite

b) Transmission
Cs) Dicalcium silicate

a) Reflection
Pe) Periclase

Photo. 3. Dicalcium silicate, calcite and periclase particles

in the scaffold sample (No 12).

3.1.-4 Periclase -

Periclase /22 E T HEMHRICRVHLA E W5
i3S, ABRERICIE 10p BREO/NMERSHS <
BESND. Lrl, BRI 100, 2z 2K TH 5
b, it No 12 BT &<ix£\v. Photo. 3 TlIX
dj_(ffllcium silicate & FF4 510 ORI FHR LS.
g C O periclase HTWIEAGAREERT TS
5 XA eTFIAF—TIORTFS LD
2D Fe pEHEIN5DT, FEOERX Fe’
BLltitdbEEiLNE. :

3.1.5 Merwinite

LOMEHNTREDMF LI R VI N B85%
T, FEAEDEFRIT KFE L CHE LTY
5. O LBEERT, BREXEV. Lol
No 12 gURL T, 1QOEEEIM O/ N A2 NE L
T ARTEEREREPITLAETH S, Merwinite ¢
HEE DU EDUE DM silicate glass TS XH
TWBED, EhDTR#MNTH 5.

Photo. 5 1zid silicate glass TEA XTIV
LOEESERKE O+4 T v merwinite &R 7.
Merwinite $7F 7 (Al BT 5 BRI,
silicate glass & dicalcium silicate PS{EFEL TV
H5HDOTHD, ZNEERZR=I VT REVT mer-
winite X D H13 52 1CEV retardation % 7R3 2
EPLLIBEHTCHEINS. XvA s 07F T
AKX ODTCEETEOLGFRELZTFETH S
&, HRBRELN TREH BFHEIEILL 2D
Ca DRENREVOT, ZOHFEDEL XPELF
5.

Z @ merwinite ZFRBH5IT L2 fEE A Table
2THD. ZOHWHEFENMHITET L,

Ca0: (K,Na);0: MgO : SiO,

=26:021:1'C: 21

Eikh, BETEDOF NI Y 24 A merwinite (3
FAAEkIE 3Ca0-MgO-2Si0y) TH 3 Z Lt
5.

Fl

3.1-6 Potassium magnesium aluminiumsilicate
{F il () 0 Je v WG VW EUEH T, 20~30 1 DK E
S OEEFEH THFFSFEORRLD, »sDEL
RuvwlHEns. La»L, ZOHMITEERTFEL
TE OV, DULALEEPIBED T L 20/
BB PNIRTF ELTELERT 5. X 0pfl%
Photo. 6 [ZRL 7. A3 100 Hifk o k& X T
HH, FORMEEKOEZET S silicate glass,
I X BRGSO TV . BB OEIE s
b, ZORTIRBEIAD TMERICHINT
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WHZ &, BRNICREHOMRSIMOEFEET S Lpb Ch

—HITHEREXRNI=DT, V7 ALD ) Y L D5 R

#%. Photo. 6 LRI NAMBO—E (AAHOED) =  dLENEL TS EEESNE.

X#g=4 207+ 34 ¥F— X TRFERIPhoto. ST, ZOHEMOERTHT OfERIL Table 2 LR
7Chsb. ORFIE, K, Na, Al, Mg, SiH&E T3, BESETEoR0, 55—
., B silicate glass 72513 Na 2 3&{ ST o T\Win Wi s, EEEOBFNE 100% X sl b
wh. EHBRECHMARILETH S, KLibic &\,

a) Reflection b) Transmission
Po) Potassium magnesium aluminium silicate Su) Sulfide

Photo. 6. Potassium magnesium aluminium silicate particles
in the scaffold sample (No 1).

— 9 _

L7ch3DT, ZOHWED LN LEE k% ik
ETHLEWETERND,

—F5, T OME iM% <& Nol
EXREYTHREIC L 2T FER (Table 3
(1)) T¥% potassium magnesium silicate (K;O
MgO-S8iOg) T X £ — T B3aV-EHTHSE LI
TWwd., FLT, ZHhICHET58EmeE L Tlatk
SR> potassium magnesium aluminium silicate
LA i3 2 s,

Z DM, potassium magnesium silicate &
UGS (FLH&THRFERS 7-74A)
7T 55, K;0.-MgO-Si0-K:0:ALO;.S10;
solid solution & H VW HREFEEEFhbnb. Li
L end member & L TD KyO-AlLO;3-SiOh3%
RENTWinWHBERS T, oEBEEKB G H
BOGMERLEINDETHAS.

3-1-7 Alkali aluminium silicate

Tk, IFERAISERER OB E RV TiE mer-
winite LA T, NEMEHERT HXELMTDH
5. fAEMRE % Photo. 8 (TR L7css, BURH
DEZTHHEROBEKRL L THETS. 20

SeaIeHEL T, BEBIREETH 5, Fe
LMo DFEVEZATREED DV IRFEEZHT
THIEEND.

XfgeA4 a7 744 — 1T X ERHERI
Table 2 [T/RL 7228, ZOSW{ER T VHIKET
L, ROX S5,

K;0 : Na;O : MgO : Al,Oj : Si0O,
=12:11:05:10:22
Z ORIz (K, Na),O-MgO-ALO;-5i0; &
DIFEFHOEIIT, ThE TIREESR.
alkali aluminium silicate ¢ H WS NEFHED D
D Ebh %,

—7, X#gERross R <©id, potassium magne-
sium aluminium silicate 3524 IZiH4e L alkali
aluminium silicate 7 FA5 % $4E Rk U 7o 0kNc s
VTR DB O3\ B kAR D . Table 4(2)
KRLIDBENTHSH. TOROFHD S ED
B (1:82, 1-97, 2-61, 3-11, 4-44A) iz
iz, 2ACOEE (1°57, 2°27A) Z2BU, &
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DGR EL THTERETHELLLT S, 624~ [EIFBICHEET 5 SECEOFHE 6' 294 %, —z
6°40A L n7cp X < a‘ﬁuOt{Eﬁi%foz’bt- T T, Yy OMORTEREE .

75%, KAHLHGFER 5913, (FREEROMN K #MZeE
JBOHhIT merwinite iR 5 FFERS S &I
35 kalio philite (NagO-AlO;-25i0,) #X.
MEHTRRBIC X 2 TRE L s Lif< TV 525,
Na;0-AlL03-Si0; FRiTH T ko> alkali alu-
minium silicate (T I IC—FE V- & OV,
A EWRE ORI RV SN »oT.

3-2 (SEYOEIBR & RS

£ EEE O F OB EIZIT X o THIKSE.
MOBR I X DEFEZBIE L 7<fER% Table 4
AL, EOSFIREHIE VTS merwinite

alkali aluminium silicate 234\ %5, potassium.

magnesium aluminium silicate (IfFEH{RIECEZ,
F 7z dicalcium silicate V3 {FEE(B|D—BF D&KL T
FNENETFREEhTWS. MET dicalcium
silicate )% merwinite -, potassium magnesium
aluminium silicate %3 alkali aluminium silicate |z
ZLT B2 L2 FHELA, Table 4 KR BN 5
b OO BEHS BRI, T OZELEBMHT
Tw5b. 7ok, No 1258\ T merwiniteps:
PSS BIERL TV B bbb dical-
cium silicate BEED TV 54, ZRICDWTiEdh
ETEETHZ L L.

X T, potassium magnesium alurminium
silicate ¥ dicalcium silicate 3%, & %12 Na o
Z{ypsilicate glass WR O FE T LEERBE DT
e BT ‘ VhH. £TT, ZHEDOBECOWT, ROXS I
Abs.) Absorbed electron image HETHIENTES. Thbb, WSEILPDHL

Photo. 7. Scanning images of characteristic X-ray of PR FB PRI MELLEDL, B3+ 5L BED
potassium magnesium aluminium silicate.

Table 4. Measures of contents of main minerals in the scaffold samples.

\ _ Sample
1 2 3 4 5 6 7 8 9 10 11 12
Mineral \ »
Dicalcium silicate + + + H + + + + + [ + l + Ht
Merwinite Ht 4 4 e e 4 1 Ht Ht s
Potassium magnesium i
aluminium silicate H it + + - - - - N = - B
Alkali aluminium silicate |+ | + | H | | w0 | # | # | W | B | 8 | W |
Periclase + \ + | + + l — + + | — I — — + +
Calcite + + | l + + ' + ‘ =+ | + + + +H

—) not detected =) very small 4) small #) medium {f) much Ht) very much

— 10 —

P
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- ORI, BIEEREB X3 — 2 RBA0FREIC

ERTIOTRMEEREL, ZORMES B L
EmE 1 D ORI 5. £ L CEKRMI
EETLVC ARG £ R D), ThHD M
BRED DI EbDTWL. ZORKIE Nap
0O-Al;0;3-510;3% T, potassium magnesium alu-
minium  silicate ¥ 7V Z ORlE & KL T al-
kali aluminium silicate 44+ %. —JF, di-
calcium silicate $7FVIfEEZ /L T MgO 4 &
Si0; o fftih % F 1 merwinite T/ 5EE 5
no. Lirl, TOMEMCGERREZR, Rk
FHKD T TOL RS ROFEFIREKIIESN T
WD, FRFEEICEL D E O FRES S
FREENS T &3, SHOMBCH LT Ek s
TVWEELNS.
DLEDEZTHL L T L L, MET 280
F & L Cid potassium magnesium aluminium
silicate, dicalcium silicate, periclase ASFEER &
NBHIFH, Na,O-ALO;-SiO:FZDH D (sodium
silicate, sodium aluminium silicate, aluminium
silicate 72 &) HFMEND. SO T
i, BFRANOBZDLDTHRWETTRL,
RAMERRETDHLOTI LA LT,

1763 DML F1E, SRR CHERET B IRE S
HEVIEALRARAETHS S LS GEROHE
ELIEDRLRLDDIOTHD. ZDX S
BRI FIRICAR L 5 % & 2513, PREERL
TR BFAZMDF L2V ESEbRD.

DEI, ITNETEHLPIEINIX 5 I eiih 725
DI FBEZ DLW S X U L2 O, 1t
UKD T 2 B BTCERYDES i L T 425,
Table 1 OTHICIE, ZRSHOETVHEEHERL TS
5. (K:O0)/(ALOs) 13 1'1~1'8 it oTHri D
—ZEL TW52, (Na0) /(ALO3) 120°12 755 17 ¢
[ACEIBHTZEL L T 5. 2 5 0R%IE, potassmm
magnesium aluminium silicate 13 Z O IEWMABE 2%
ELTW O EORHRICSMNELZZ & 2BEbL T
75, Na,O-AlO3-SiO; FZOFMIL, FEITIVERS
ZHEWTEF Y 2 AgiHiA 7 < aluminium silicate
DEPDOIZ ERTHELTWS. (Mg0)/(ALOs) Hy»

AVALEETRLTVWSD, BETOSEHBZETEL

5 1'6 ORITADTE D, &2 aE LT
potassium magnesium aluminium silicate, periclase 75
EWMIFE L ERREEL TS —F, (K:O+Nap
O)/(AlLOs) X No 13 FRB 2T 225 3 ORIcd

a) Reflection b) Transmission A) Alkali aluminium silicate
Photo. 8. Alkali aluminium silicate particles in the scaffold

sample (No 4).

0, (CaO)/(MgO) ¥ No 1~8 B#lTiiv¥nd 3
Ao T, HBZE{biE alkali aluminium silicate &
merwinite AMF M &7 B 01X, {LFEMKROTE» HIX
E|IPTHRNZ EEFRLTVS. tdk, No 9 DR
TH (Ca0)/(MgO) Ml D RELLD2TWDR, T
FUIEHEZE AR T L C b 7eds dicalcium silicate p3f%—>
T3 (Table 4) ZEPLHESNDHLIIT, &b
LD XS BEMBEGRE DO THEMALFAMEL LD
EEbLND.

ST, INHOEMBTFH, TNETERLTERLX
S ERF AR OHEMEIN B D0 L TiuE, A
DT FEMIBEMENO AFTIEE 270 wI LIt
5. L2L, ImEAFFELZELTH, TNAEFHLD
DL DDEET T, TRTLEAMPS LDHHEBEICX
DTUAETHDEFOL VI FEND D LB LN 5.
AAFFEMO SRR T, PRERN &GP oA Tei
L EEXOTCHEEEINSG. Tibh, AiEi T~/ X
SR BRI TIIE LD D VT & BR D/ N F AR REEL
WA < A 503, Thd, £175 L 7a—R O i L gkir

— 11 —
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DRABTA SV RRALEKL THEMIED matrix” iC)3

ENBRAE LN D, NENORE LSRR L

BT, BAMBMABENC LD THRLITHET T &5
FET®»3. —F, Pl TE&Be/ T ORMEELT
TELe—ROBALSK FONER L ED T HDUE,
FRIE matrix OBRBELPB2HITER, TOIDEAMD
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PDEEZLND. BT, ZNHORE Climerwinite
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(1) FEIEDPERVCESh g, £Eske
-— 2 2% BT LT, wustite, a'-dicalcium silicate, pe-
riclase, merwinite, sulfide, carbon, potassium magne-
sium aluminium silicate 33 X {8 alkali aluminium sili-
<ate T B HTHITHEORM LHE S,

(2) NEWTOBEPEA LIRS Ok b iiEkgim

&3 merwinite & alkali aluminium silicate T#H % %35,

T ThublE, dicalcium  silicate, potassium  magnesium

aiuminium' silicate, periclase 75 EORTFHF MY oA
CEGHEBEOMK T 1 >DOREHF2IT SN LR,
T D b0l

(3) EAWTEKT 2AERFIIRRILER €Fiks
XA — 2 2T TH D, 2Ly @ dicalcium silicate,
potassium magnesium aluminium silicate, periclase ¥
XU NayO-Al,03-510; FROFELIOK FiE, EAWITE
BHRELAVWEEZ 2R, thoildd bt EEAHR
KPLPTERL, FEMITHIEL /2D TR VLR
Db,

(4) [FBELEHLBER LA LD, ST
BRERM CIABRERS SR T D, GRS B I B CRE
BEEMCRELLOTRRVWRLEEZILND.
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