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[5&1]
$ARk (B2 %) ITE
FILHU | UNHE
SiO; [Al;05| Ca0 |MgO|Fe,05|Na-OK,0lLi-O[TIO, sommﬁ%@&fjrb% 2=
GitE | (%)
=t 1 [30.6[12.1]40.6[7.7] 0.1 [ 4.8 ]0.2] — |0.9]2.6]/0.3] 5.1 2.7
=2 [31.3[10.9]42.2|8.2] 0.1 | 3.5 [0.2] — |0.8(2.3[0.3] 3.8 2.8
=B 3 [31.5/13.8/40.0[8.1] 0.5 | 2.2 |0.2] - |0.8]2.6]0.3] 2.4 3.0
Emfl4 [29.7[14.5[36.4]6.5] 0.1 [10.2]0.2] — [0.9[1.3[0.3] 104 | 3.0
=Ml 5 [29.2[16.0]33.4/6.8| 0.1 [11.1{0.2] — |0.8[2.1]0.3] 11.3 | 3.1
=l 6 [28.0[19.6]32.4|6.4[ 0.1 |11.4{0.2] — [0.8]0.9[0.3] 116 | 3.3
=5l 7 [33.2(12.2]37.8/7.2] 0.1 | 4.2 {0.3] - |0.9(3.8]0.2] 4.5 3.4
=2l 8 [30.2[15.6]34.9] 7.0[ 0.1 |10.0{0.2] — [0.9[0.7[0.3| 10.2 | 3.5
=rafl 9 [28.4|15.5|32.6/6.7 ] 0.1 [12.0]0.2] — |0.8]3.4]0.3| 12.2 | 4.3
ZEHEE) 1 0(29.6/10.4|35.5(6.4 | 0.1 |12.7]0.2] — |0.9]3.9[0.3] 12.9 |4.5
=l 1 1(29.6[12.1]36.8/6.4 [ 0.1 |10.1]0.2] — [0.8(3.5[0.3| 10.3 | 4.5
=hefl 1 2(32.5(12.9]38.1| 7.0 0.1 | 5.5 [0.3] — |0.7(2.6[0.3] 5.8 4.8
Emfl 1 3[29.2[15.5|33.8/6.9] 0.1 [ 9.9 [0.2] — |1.0(3.0[0.3] 10.2 | 4.9
=l 1 4(31.4/12.4]|36.6[7.1] 0.1 | 8.5 [0.2] — |0.8]2.6/0.3| 8.8 4.9
=l 1 5(31.4[14.2]36.2| 7.0] 0.1 | 8.4 [0.2] - [0.7[1.4[0.3] 8.7 5.0
=l 1 6(31.4[13.2|36.9|7.1] 0.1 | 7.1 ]0.2] - |0.9(2.8]0.3] 7.3 5.6
=l 1 7(31.8[14.6]|37.2| 7.0 0.8 | 4.7 [0.3] — [0.8(2.6[0.3] 4.9 5.6
= 1 8(33.2[12.8]38.6[ 7.5] 0.1 | 3.9 0.2 - |0.8]2.5]0.3| 4.2 6.4
=l 1 932.2(13.6|36.8/7.2] 0.0 | 6.8 [0.2] — |0.8(2.0]0.3] 7.0 6.8
=paffl 2 0(28.7/18.6135.8/6.2| 0.1 [ 9.0 [0.2] — |0.7(0.4[0.3] 9.2 8.3
= 2 1(31.8[14.4]36.7| 7.0] 0.1 | 8.0 [0.2] — [0.8(0.7[0.3] 8.2 8.3
=Hu 2 2(32.5/13.3|37.6] 7.0] 0.1 | 6.9 [0.2] - |0.8]1.3]0.3] 7.1 8.3
=Hufl 2 3[33.0[13.3[38.1| 75 0.1 [ 5.0 [0.2] - J0.7]1.8]0.3] 5.2 9.6
=l 2 4(30.3[14.5]39.0/ 7.3| 0.6 | 0.2 [4.2] — |0.7(2.8[0.3] 4.4 3.5
2l 2 5(39.4[14.5|33.7| 6.6 0.1 | 2.1 [0.3] — [0.9][2.1]0.3] 2.4 ]10.6
=l 2 6(33.2(13.2138.1] 7.6 [ 0.1 | 5.3 (0.2] — [0.8[1.2][0.3 5.5 |10.8
=l 2 7(32.4/13.8]|37.8[7.3] 0.1 [ 6.7 0.2 — |0.8]/0.7]0.3] 6.9 |11.6
=Hef 2 8(37.8/13.538.2[5.0] 0.1 [ 1.6 |0.3] - |0.8]2.3]0.3] 1.9 [12.0
= 2 933.2[12.8|39.1] 74| 0.1 | 5.4 [0.2] — |0.9|0.6{0.3] 56 [12.2
= 3 0(33.2|14.2]|37.8[ 7.3] 0.1 [ 5.3 |0.2] - |0.8]|0.6]0.6| 5.5 [12.2
=5l 3 1(34.7(12.6]40.3| 7.2 0.0 | 2.0 [0.2] - [0.8]1.7[0.4] 2.2 ]13.6
=l 3 2(32.8[12.3]141.0]7.5] 0.1 | 3.7 [0.3] — |1.0[1.0]0.4] 4.0 [13.9
=kl 3 3(32.8[/11.8]38.2| 7.4 0.1 | 3.7 [0.3] — [1.0(4.4[0.3] 3.9 3.3
=5 3 4(32.1|12.5]42.2[7.3] 0.1 | 1.1 [0.3] - |0.7[3.5]0.3] 1.4 5.3
56 3 5(39.1|14.3]|35.6/ 6.4 | 0.1 [ 0.9 |0.3] - |0.8]|2.1]0.3] 1.2 [13.7
=t 3 6(34.2(13.6139.8]/ 7.0| 0.0 | 2.0 [0.3] — |0.8[2.3]0.3] 2.2 ]10.2
=Hed 3 7(26.9]17.1139.6[ 7.3] 0.1 [ 0.2 [0.2[2.9]0.9]1.5]/0.3| 3.3 [13.3
=M 3 8(31.0[13.2]40.0/8.3| 0.2 | 0.2 [0.3]4.0]0.8[1.5]0.3] 4.5 [11.9
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[&2]

#HR{EBEE%) ik
A
S|02 A|203 Ca0 MgO FEZO3 NazO KzOTIOz 503 MnO B Y ‘0 N

oaitg | (%)

Fbasl 1 133.3[(13.5041.3[ 7.7 0.1 [ 1.9 ]0.3]1.1/0.5[/0.3 2.2 oot
EC# ) 2 30.1114.3141.3] 7.4 | 0.9 | 4.8 [0.3/0.8(0.0]| 0.0 5.1 I&mt
Ehagil 3 40.1114.5134.014.7 ] 2.4 | 1.4 |1.0[{0.7(0.6]| 0.0 2.4 fant
Ft#efl 4 (40.0016.1]33.8/4.6| 1.3 | 1.2 |1.1]0.8]|0.7]| 0.3 2.3 1R
EL#A45) 5 41.9111.9138.0]15.4] 0.1 | 0.0 |0.3{0.5(1.6] 0.2 0.3 TERh
LEE5 6 30.1114.3140.5] 7.8 | 0.8 | 0.3 [5.4{0.9(0.0]| 0.0 5.6 e

Ftacml 7 28.7]|14.6|33.5/6.3| 0.1 [13.6]0.2|0.9]1.9|0.3| 13.8 |f5it]
[t#m 8 |31.5/11.8|37.6] 7.5| 0.0 | 3.8 |0.3]1.0]6.3]0.3| 4.0 |f&E&it
[EEm 9 [29.7] 7.4 |36.3]5.7| 0.1 [13.5(0.2[0.7]5.9[0.3| 13.8 |%&it
[EEml 1 0 [32.0|12.5|37.6] 7.2 | 0.1 | 3.6 [0.2]0.9]5.5[0.3| 3.8 |5t
[E&HI 1 1 |40.0/12.2|38.4] 3.8 | 1.2 | 1.0 |1.3|0.6]1.4]|0.2| 2.3 Tamt

B1iE, 8 TLOT7IVAY) @BRIEMOGETEA (BE%) %HEEHIC
. SO, TCRINZIHMERIEMOEES (HEE%) &I Ovy bLEYS
7THB, M1OEEE. &YV FLD>5, 111 0CICHT B INZRINGE
KA1 A%UTOEDEMH LTS T THDB, £hoo MTOTHIE 11
TO0CIKBWTBARLAEEDEME LTS 7 TH S,

BITICHEIRTRT LD IC, MBI BRAYT Y TIL (11 10CIKBITS
PHEERA 1 4 %LUT) &0 ARTSH, UITFORX (1) XiF (2) &k
ZENRINE,

SzZ—-0. 38A+2. 4 (A<5EE%) (1)

S=0. 5 (A=Z5EE%) (2)

teEf (AEmXIEiESRdt) o0y MEEET S &, TILA Y EEREY

EEEA (BEE%) ETRAT. OBE%. LRHN1 3EE%THY. S
O; TRINDIMEMEMOEES (BEE%) I TRAO0. 5EE%. LR
S5EE%THDZENbho7,

M2mERIE, K FILD>5, 111 0CICHITFBMEBNFEEN?T 2
UATDEDEHE LTS T7THD, £/ M2OFHIE. 1110CIK
BT 2MBUNEERLS1 2%EB14%BUTOEOEHMEBELEZT S 7 TH S,
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[%3]

Hk(E=E% ik
, . oo | Ly i

SiO; |AlLOs|Ca0 MgO Fe,03|Na0 K, O[Ti0SO:(MnO @%ﬁg*% +TEESE (%)

=58/ 3 9 |30.5(12.5|37.8] 7.1 | 1.1 | 7.6 [0.2{0.6[1.9] 0.3 7.0 9.2 6.2
=l 4 0 [29.7(14.9]38.3] 7.5 1.4 | 4.4 [0.2{0.7(2.5[ 0.3 4.6 6.4 2.8
=4 1 (32.8/13.2137.1] 7.2 | 1.4 | 4.0 [0.3]1.2(2.3]0.4 4.3 6.1 4.3
=mffl 4 2 |30.5[13.7]40.2] 7.5| 1.5 | 2.9 [0.2]{0.6(2.3] 0.3 3.1 4.9 2.6
=raff 4 3 [30.4[16.8]36.0] 7.2 | 1.7 | 5.9 [0.3[1.0[0.5[ 0.3 6.2 8.1 9.7
E=hfl 4 4 [32.0{14.4]39.0] 6.9 1.9 | 2.0 [0.3[1.0(2.1] 0.3 2.3 4.6 9.0
=maffl 4 5 [30.2(18.6[34.9] 6.9 | 2.0 | 5.3 [0.3{0.8[0.6[ 0.3 5.6 7.9 9.7
=4 6 |30.4[17.2]35.2] 7.0 | 2.0 | 5.5 [0.3]{0.6[1.3] 0.3 5.7 8.1 5.5
=l 4 7 [35.1] 9.9 [36.7] 7.0 | 2.1 | 5.8 [0.3{0.9[1.5] 0.3 6.1 8.5 7.3
=5 4 8 [30.2{14.2]41.1] 7.5 2.2 | 2.1 [0.3[1.0[1.1] 0.3 2.4 4.9 6.3
=hf 4 9 |25.7[20.1[34.0] 6.4 | 2.4 | 8.7 [0.2]0.7[1.4| 0.3 8.9 11.6 4.5
=hEd 5 0 [29.9(18.434.5/6.9| 2.5 | 5.6 [0.2{0.7[1.0[ 0.3 5.8 8.6 7.9
e 5 1 |29.3[18.8(33.9]6.9| 2.7 | 5.6 [0.3{0.6[1.5[ 0.3 5.8 8.8 4.7
=iEfl5 2 [32.7/16.5[34.2]6.5| 2.7 | 4.8 [0.3[0.8]1.1] 0.3 5.1 8.1 9.8
=I5 3 |30.2{17.3]35.5| 6.9 3.1 | 3.8 [0.3{0.6[1.5[0.4 4.1 7.6 4.8
=hefl 5 4 |[27.6(14.4]36.3] 7.0 | 3.7 | 8.2 [0.2{0.7[1.5[ 0.3 8.4 12.4 5.1
=55 5 |29.6(17.1]34.1]16.9| 4.7 | 5.7 [0.3{0.8(0.5[ 0.3 6.0 11.0 7.1
= 5 6 |37.3[15.7[37.6] 3.6 | 1.5 | 1.3 [1.0{0.7[1.2] 0.2 2.2 3.9 12.2
=Ed 5 7 [32.6/14.5(38.4] 7.1 | 0.1 | 4.6 [0.2]0.8]0.6] 1.0 4.8 5.9 8.3
= 5 8 [32.4[14.2]37.2] 7.2| 0.2 | 5.6 [0.2]0.50.6] 1.5 5.8 7.5 6.1
=5 5 9 [32.3[15.3]|37.6] 7.1 | 0.2 | 3.7 [0.2]{0.8]0.6] 2.0 3.0 6.2 5.5
= 6 0 [31.4[14.4]36.9]6.7| 0.3 | 5.3 [0.2]0.9]1.7] 2.1 5.5 7.9 7.8
=l 6 1 [31.7{12.0[39.7] 7.5 0.2 | 3.8 [0.3]0.8([1.7] 2.3 4.1 6.5 6.7
=hfl 6 2 [32.0/113.9(37.5] 7.0| 0.3 | 5.2 |0.2]|0.6[0.6]| 2.8 5.4 8.4 6.0
=l 6 3 [31.6(13.4[40.3] 7.3 0.3 | 1.8 [0.3][1.0[1.5[ 2.4 2.1 4.9 11.5
=h641 6 4 |32.7[13.6]39.6] 7.3 | 0.3 | 1.6 [0.3{0.9(0.5] 3.3 1.9 5.4 1.25
Hegcm) 1 2 [30.9/18.4(37.2] 7.4 | 2.5 | 2.1 |0.3]0.7]0.1[ 0.3 2.3 5.2 [
thEgl 1 3 [27.9|121.7136.2] 6.5 2.4 | 3.7 [0.3]0.6[0.1[ 0.3 4.0 6.8 VBR
tegzml 1 4 [32.5/13.9[40.3/ 7.5] 0.2 | 1.8 |0.2[0.8]0.5[ 2.2 2.1 4.4 IERe

[0074]
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FHRL (B2 %)
SiC, |AlO51Cal MgO Fes;03Na>CKO[Li>O|TiO;,|SO|MnO
EHof5l 6 5(|28.7[21.4|28.5/12.5| 0.1 | 1.9 [0.3[0.0/0.9(2.2]| 0.0
Sehtefl 6 630.9{13.2(41.8[ 7.3} 0.0 | 1.8 |0.3[0.0[1.0|2.6/ 0.0
Shtefl 6 7(31.1{13.3(|39.9/ 8.0} 0.1 | 2.1 |0.3[0.0]0.9]2.3| 0.2
=l 6 8(29.7(11.4|40.3| 7.9 0.1 | 2.1 [0.3[0.0/0.9(2.1]| 0.3
ShHefl 6 9129.7(13.8(39.2[ 7.5} 0.1 | 1.6 |0.3[0.0]0.8[1.9/0.2
=Hefl 7 0143.8] 7.7 [19.3/19.4] 0.1 | 1.8 [0.3[0.0]/0.7(2.3|0.3
Skl 7 1/29.8/12.1]43.9/ 5.5] 0.1 | 2.0 |0.3]0.0]/0.8]1.9[ 0.3
Ehef] 7 2131.0{13.4]/41.1{8.2] 0.1 | 1.8 |0.3]/0.0]/0.9]1.6/ 0.3
EHef) 7 3|130.5(12.0(39.5[ 7.6 0.1 | 1.9 |0.3[0.0[0.8]2.3|/ 0.0
Rk (EE%) g
Cuo| Ni0 |Co0| Zr0; | V205 |Nb,0 Leieicm| TV RS
u | (o] rQ; [V20s 205|Mo0;|WO,[Y203 ODE;%%:T% +EIZRE (0/0)
Ehefl 6 51 3.3 — — — — — — - | - 2.2 5.6 3.2
Ehefle 6| — [1.1] — — — — — — | - 2.1 3.2 6.7
=l e 7| — - |16 - — — — - | - 2.4 4.3 9.4
EMFle8] — | - | — 48] — - - | -1- 2.4 7.5 7.6
Shedl 6 9| — - - - 4.7 - - - | - 1.9 7.0 6.9
el 7 0| — — — — — 4.3 — — — 2.0 6.7 7.8
Shed 7 1] - | - | — — — — 33| — | = 2.3 6.0 5.2
EHz2 - | - | - | - — — - |1.2] - 2.1 3.7 10.6
Ehel 7 3] — - - - - - - - 14.9 2.2 7.2 5.3

[0075]

[0076]

[0077]
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T2 7%, @517, BEFEOHEEEKIZ. WTht, £BOoxX (1) R
(2) THEINZERICBELTWAWI EARI N,

— R AEEOEMEH (BIAE Ay o—b, Ay oo —I, A h—
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EBPMEIF. OV IV —IHEOHBERTHMIEWTHY., BEZREFIC
BSOS RMHUBRBRITINETEELADN >, AFEBPELSEK. 7ILAHYEE
EMBBOBEERABICECT2E T, MBERROXH=XL& L TLER

LEERICE MEMEABERICALET D EEMAICRH L, ZOMER
MREIBOXADZZLIE, ERORMHBENSBZICBETELEDOTIRR
(AN

<#HE4 : FRIEE—VBEOIM>

HBR1OYYTND>5, EREHIT 2. EfEFI1 8, EfEHIS 6 20K E
LTRIESETo 7,

B TINORREE—VREIE. DTA (RERSHEE) 2BV, FE
BEE20C/ DT1000CETMRALLBOERE—VREICLY KD
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BYH Y TNORRILE—VBEIEX. 81 0T (EHI12) . 847C (
EiEfFI18) . 902C (EfEHI3 6) THo7, HERLDEREK6 KV
B7ICmd,

M6k, RBR10OEY YT (SO, TRINIHMERILYMOEESH 2
3~2. 6EE%) OT7IAH)EEBRIEYOEFTTEALTERHIC, BRIEE—
VREEMEICTOY NLETS7THD, R6ICRINDLDIC, TILA
EBRIEYMOEFEANBVE., BRIEE—VEBEEMET L. EREIME
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IC. BRbE—7BEMEVE, MEBREEMEC, MRMIELETSZI &
Nhh o/,
[0082] <FB&5 : ARKSEDRIE>

T hY EBBIEMOSEIEANS. 6, 4, 2, 5, 2, 8. 2, 10

TOHYTI (FnTh, EREFI8 2. EMEMI1 8, EMEHI2 3. EHEH
21, EREHIT 4) ICDWT, BRIFEE ZRIE Lk, AIEIRR—MRB97Aa3KE| L
FEMESEZAVWTITWV., —EREOCBRMYOFICHSRICEN > BRI
HRSD. FIEDRE TS| X LIFBORFELYHEERDT .

[0083] (FB&5 DFER)

RS DERELUTORSICRT. WThOY Y FILTH, #EIRET
ERRBETIE0~200CREEDRERN;H o, /. 7ILAVE
BECHMOGHEANELRZIEFE, HENMIETEALRZETORER
DL RBIEATH > 7=,

[0084] [3R5]

N EHafl18 | EhEFI23 | EMEFI21 | HEHI74 | EHEFIR2
PNVDULRBAN |, 5 5.2 g2 | 107 | 36
[=J<} ==}
1500C 8.7 9.3 73 9.6 8.7
1450°C 9.4 9.6 74 | 102 | 9.7
1425C 9.6 112 | 111
1400 104 | 138 | 89 | 112 | 1.8
1375C 111 | 13.7 129 | 16.2
1350°C 690 | 157 | 104 | 142 | 1158
1325 BIEART] | 23.8 | 149 | 425 |HERD
1300°C SEIEAT | 23.6 | AIEAT]
1275C SBIEARAE
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YR T D, MMEDOBRRTIEMMIESIIEIEINED, TOBRRICH
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WTIERIIEAIIND, D2F Y. RIFICHHCT 270ICIZERYOERE
BETICHED FRMEBMAE eI AANIFE LWL, LN >T, HER5 DERL
5., PILAY EBBRIEYMOEGEHEALN DAL EE3. 6~10. 70HH (
3. 6=A=10. 7) ILHD&EIC, BHEHERIFICHEETZZ &N
TIEBIENRINS, Thid, ZILAH) ESERIEMOESETEN 3. 6TH
2EMHI82&E10. 7THDIEMBIT 41, EBRICHIH ZEE L TliML
PRIFTHZDIELEMBTEITVWERIENLEEMITONZEDTH S,
[0086] <iHB&R1~B5 DX EH>
LEOBRMS, 7ILHY SBBRIEHMOESITEA (BEE%) ». SO;TX
INDMEBEMOEES (HEE%) HFEThETh. Ov 77— ILOMEMEIC
HEAEBZDIENFHIICREINA, BEMICIE, Ov I v—iLkoOy
o —VESERERYICEVWT, 7ILH) EEBRIEMOAEEA (BEEY)
&, SO;TRINIMEBEYMOEES (HE%) . LEROFESEMRIC
HBDET, MBI > THRILER T 2RIICHERNABELET D &ICAY,
LD ETET. 11 00 CULOBTRICT SINTHEHDOZH - RED
ERWT ENRINS,
[0087] <FHBRG : HEALKHHME D IESL>
T, EFMNERGFICESWT, INETICEE L ESBMRERYICE
U CERICEMEK 2 RS L T3 E2AEL. K1 BERS ISR LER
EEWHEICTHRII Lz, B8, ARBIEINLICREINDS D TIEAL,
[0088] ikt DIEHRI>
ROIRTHAT., KREFOXRAA., X577, B, VI KEDEE
EREBIIFELIEF1—RIICEAL. BEOMMEZELET 2 A& AK
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Teo
[0089] <ifitZvit D FFAH >



WO 2021/132120 23 PCT/JP2020/047597

M E i DETM & L TREHER A D INERINFERZAIE L, BHMICIZ. 5
OmmX50mmTHLAXFAEY Y I EBEKIFNICHKEL. 1SO08
SADMBHREER LALFEREIA>TI 11 0CETMRLEL, YV
TIOHFREBAAORS ZMBARIRTRAEL. TOLEEICE Y INHE
RERE L, BHRMICIE. MBRGEER (%) = NBRIOYY TILRE —
mEROY Y FIVRE) /MBROY Y TIREIXTO0TEHLE., 428
. ROICRTIERITHEA B OINER EEAROITEROFHIETH 3,

[0090] LEREAROEREXRORUVEBICTT., AH. REFADEINEEEP I,
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[0091] [3%6]

(B =E%) W%

S0, |AL0s| Ca0 MgO|Fe.0 i ﬁ%’gl?%?jbb o+ IR

105} 203 La g €5 3NaZO KQO TIOz 503 MnO %; E%ﬁﬁ (0/0)

=Wl 7 4 |30.7|12.6|37.6|5.3] 0.4 |10.4]0.4]|0.7|]1.7]0.2] 107 | 11.3 | 31
MMl 7 5 [30.3]12.9]38.7|5.4] 0.4 | 9.4 [0.4]0.7]1.6]0.2] .7 103 | 55
M7 6 |31.2]13.039.1]5.7] 0.4 | 7.6 |0.3]0.7|1.6/0.2| 7.9 85 | 9.3
=Mf 7 7 |32.5/13.5]39.0|5.9] 0.3 | 5.9 |0.3]0.7]1.6]0.2] 6.2 67 | 98
=507 8 [30.8]13.0|43.35.2] 0.1 | 4.5 |0.2]0.8|1.8/0.3| 4.7 51 | 96
=Hfl7 9 [30.9|13.1]38.5/5.4] 0.3 | 9.1 |0.3]0.7]1.5]0.2| 9.3 98 | 4.7
=REBIS 0 |31.5]13.5|38.4|5.4]| 0.3 | 8.2 [0.3]0.7]1.5/0.2| 8.5 90 | 8.1
|=5EF8 1 |30.9{13.0{42.0/5.5] 0.2 | 5.7 [0.3]0.5|1.5/0.2] 5.9 63 | 8.7
SHiBI8 2 |31.513.4]43.1]5.6] 0.2 | 3.3 |03]0.7]1.6/02| 3.6 4.0 | 11.5
ILE#I 1 5 |45.6/10.0|35.0{2.3] 1.9 | 1.7 |2.2]06]03]0.1| 3.8 58 | am
IR 1 6 |40.7]14.5|35.3|4.3] 1.2 | 1.1 [1.0]0.9]0.7]0.2] 2.1 35 | B
L@l 1 7 |41.3]11.1]39.1|5.3] 0.1 | 0.3 [0.3|0.8|1.4]0.1] 0.6 0.8 | B
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