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5~0. 0 3Si%, 01~0. 0 311%©^©^ 

MgOt«^ »^L<(*0. 3 ~ 2 . 511%, «fcy$f£L< 

(£0. 5-2. 011%, L< liO. 5 ~ 1 . 511%, 

L<ttO. 5-1. Oll%©i©Mt^o 

[0046] S rttlA?, $f^L<ttO. 00 1~0. 0 31 

1%, <fcy$f£L<lio. ooi~o. 0211%, li:SfSL<lio. o 

0 2~0. 0 1 5S1%, ^[:J^L<liO. 0 0 2~0. 0 ni%0t 

cV&i&mt&o MgOtW, fc?£L<(£0. 2-3. 511%, y 

£L<(£0. 2~2. 511%, L < (i 0. 2~2. 011%, ^ 

lZ$f£L<l£0. 2~1. 5ll%©t©^ffit^o 

[0047] (^SIM^P >^^50 Xf* 

NSP^-^C P>^S7uiC) H0BE#(Z)-try > 

[0048] ftfc, lHX*r—JKDiMcfclvtl*, 1$i]*.l3:, r, MgO 

^-0-tzy > hlSft^0S r#^l 

s M g Srt^MO. 0 6 5-1. 011%, flOM 

g0^ii<i. 0 !•%£&* 3. 0!1%£IT<!:&<§>£d!3, -fey > H 

^ y Z*ibO)Ji#*£SB£L, ^Lfc-try 

> y SfEUltlt^fRliL/c-tzy > 

Mitf &zttfv$&0 

[0049] *3£0J(7)l?y > *#b*l&-tzy > 

f. CaOt^llil. 

[0050] &[ZS N S P^5£(7)g3E#0)^y > *#§0J<7)l?y > h 

y>a-0§si&#&0-iijf5S$£i&iE-f <&0 & 

fc\ #fgE0>-tzy > &Ta>HJfcJI21I£ (CESSES t, 

[0051] -try > hO y >*-(D#jlTO;ftl^}£te, AUTII* 

L, ~J -r P & -1 *><#£ 
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Ll\ 

[0052] >b?'jMIZ^CDBrnxfoz-ti-x* 

Iry > y 

Xs f. CaOtlP~1. 5^M%]filT<b^S«fc3[-Lf=-try > 

ZW&t&tz&b(Dil * > h 0 'J 

[0053] -try > 'J N S P^i£0-tr 

y > •-* 'j-JF;u>0tiiP#i£[zfcitS-tr 

y > 'J 0SJgjb<, L< li 8 0 0~ 1 7 0 0°C, £ y L< 

Ii9 0 0~1 6 0 0°CN Ml-JfS L < [i 1 000~1 50 O°cvfo&o 'MM 

B#PH1(£, 2 0^1-2 0^1, <fcyjf£L< l±2 0^FI~1. 5 0^1, Elzff 

£L<f£20#~1. OB#P0lTf&<g>o 

[0054] mmk, t#bftfriry > y >*-(£, p-* y-^u^^TMyicgg 

ItbJfifc^ y ^-7—$]*.(£ 1 0 0-2 0 0oC^SJt£Tf;<S• 

£P£;|^<g>-<!:7W£Ll^o JfrSPSlJgli, L<fi1 0~6 0°C/#T*&y 

, £ y L < It 1 5 ~ 4 5°C/#T?& y , MKJf £ L < It 1 5-3 0°C/ 

[0055] *#g0J(7) (B) HSIZ&IM:, iry > I® (A) TM#btltz 

-try > y yti—ts 

£LX®ftt&Ztlz&r>xm&1r&ZttfX$&o 
[0056] 5»<tLT[iN J IS R 9 151 r -tr y > o Z a J {zffifc 

mitmzit, -7X5*, ¥7x5*, 
14 it 7X5*7^? l\bti<5 o 

[0057] ^f§0J(7) (B) lUlZfcl^T* -try > h^fl^^CDS 03M^\ $f£ L < (i 

1. 6~2. 611%, J:y^L<tt1. 7~2. 4gm%<t&<&<£ 5 I-

LT(iN TK—;u 

5;U^(7)|»MN ir/"vu—bft-So 

[0058] *#§IE(7) (B) Xglzfc^T, iry > LtiK 



WO 2011/152248 14 PCT/JP2011/061868 

^XO'EWMt LXlt, J I S R 

5210 rTK;U h 7 > K-tzy > H iciEit^ft^J^IIA^Pif bft<g>0 

m-SWt LXO)Mp*^<ft LXlts J IS R 52 11 ns^-tr y > h 

J T?^$£ft<Sm!KFX;7^f|jb^[f bft<g>0 -try > \*$&tfLWil£s ftlikftRTS 

MP* =i £#&-£AJXl^T t> £ l^o EKE# raJF* =7 

Lttt, J is R 5212 r*>ija-try > H T?8E$£ft£r> 

JIS A 6 2 0 1 r=i>^ ij-VZLJ Tf 

Ijffl-firy>h 

S;I^W0nIt^SiJn (11%) 5SCm%£l 

;I^^0S r^ll, MgOttl^tlLs iry>h^'J 

[0059] *§£®(D-t* > ^i<ii28oo~4 

000 cm2/gtfeSo ^'U— >J±^®fI^±SEfGfflft•£&<§><!:, ISftfc^ 

'j- iry > h^a 

J&!^(7)^U->J±a®fI(t ctLJj!flL<tt32 00~3 8 00 cm2/g-e 

(£3 2 0 0~3 5 0 0 cm2/g-e&^„ 

[0060] Jil±, ^f§0J(7)M^HM^J[3O^TlK0JLfr^\ ^f§0J(i±SHHM^ 

PiICH b ©$ £ ft £ &0)X It ft l\„ 

HMJ 
[0061] JMT, n»ij^t;j:b$^ij^^ifT^f§0j^i^[ciK0j-r^)^\ 

T 0 n »|J [Z |5|^ ̂  ft-g, t (7) Tr (i 7^ ^ 0 

[0062] (HWij 1 ~ 7 N J±$£$J 1 ~ 6 ) 

[-try > IJ >ti-o)i^m] 

S r^t/MgO^-^iry > LXlt, 5J?C5AN 5^5 

BN EMu gsS<fg£±, T7K^;Jt, /vf KP^ 

(ffi^b^, iS^x h) (D-try > 'j >ti-mmo)s r t 
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tzli* y hmf&WKDS -try > 

Sr^-^M^O. 0 7~1. 011%, flOMgOtlPO. 8~2. 6 

Ii%<!:^§cfcd 1-^ 'J 1st)— L, 

iB^Lfro i?y > h^^cDsoa^M^p/T^iESit^^cfcaic-r^) 

£*>[::, -7K5*^^fflLfro i2l:, H»iJ^t;j:b$^iJTr^fflLfr5J?c5 

, £±5, ££:, H 2 (ZT^ Lfr 

r^l, St/MgO^-^M^JaTIClBii-r^o fcfc 

, K^>r^-x 

) (7)J^I4J^^-'fiTrfe-§)o 

• tt± (Srttl=0. 0 13811%, MgOttl=1. 4 311 

%) 

• 5tl&#§£± (S r #^1=0. 0 2 7 211%, MgOtll=1. 7 

8 SC1%) 

• T7K>^;Jt (S r-3-^1=0. 0 0 2fl%, Mg0tll=0. 62f 

1%) 

• /W KP^—Jp(S r a^l=0. 4 7 411%, MgOtll=1 4. 

1 9 SCi%) 

• (S r #^1= 0. 0 1 65fl%, Mg0tll=0. 8 3 

SC!%) 

• h (Srtll=0. 006 411%, MgOttl=0. 2 

2 SC1%) 

[0063] [||2] 

(Sl%) 
ig. loss S i O2 A12O3 Fe203 CaO MgO S03 Sr 

5KE A 40. 87 4. 65 1.03 0.36 51. 69 0. 98 - 0. 0450 
515c 5 B 43. 26 1.13 0. 28 0. 13 54. 63 0. 36 0.0183 

5£5 2. 44 91. 56 2. 79 1.02 0. 95 0. 30 0. 00481 
EMI 14. 50 54. 08 20. 58 4.63 1. 95 0. 96 0 32 0. 1060 

ft lliP X "7 9 0. 00 33. 52 15.09 0.37 42. 71 5.49 - 0. 0462 

[0064] ^ 2 [ZfEittfMb^J^ ( i g • loss ~M gO) (£, J I S M 885 
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[0068] [-tz > > h 0 'J >t)~(DM&] 

±aE-tz> > 'J >;b-Jl*'4£IB£U LfcJl*'4£ N S P^;U>Trlt 

iSSJgl 2 0 0-1 5 0 0°CTr'J:fjiJcU >J Ltza N 

S 'J >jj — 1 000~1 5 0 

00CTffoofc0 ZOil* > IJ • -£ ';-^;U>(7)T;jfLfJ[3lS 

itb titzt? u y±—9—z>—x\ 1 ooo~i 4 o o°cfrb 1 00~200 

°C£T:\ 1 0-6 O°C/#0#£P;iJ!T^£PLfco 

[0069] > h^7 > hM^0SO3^i 

^2li%i^§J;9l:IpL, LT5J5C54MM%<tiS!)pX 

7^1 Si%^;iJ)D L, 2 0 0-3 5 0 0 

cmVgl:ti:aai«L, > Y-mm^%tz0 

[0070] [i?> > h^^CTMb^^] 

!#b i02, A I 203, F e 2 O 3 N CaO, Mg 

oa(/so3l:o^t, (11%) ^;liJ^Lfro -

ftb£>^ilj£(t J I S R 5 2 0 2 : 1 9 9 8 TTti/U h 

[3¥CT;liJ^Lfro f . CaOt^l 

[£, JCAS 1-0 1 : 1 9 9 7 JU A(7)£M^;£ J [C<fc 

otlJl! Lfro hmm%*(DS r^fM^ 

litl$^;£ JCAS 1-52 2000 r i c p%ytyAytyAffi%.xSm%1inm 

4 lz^:t"0 

[0071] 
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[0074] <XRD/R i etve I d$?*Jn£> 

$*x$£ll]#rgMR i N T - 2 5 o o ('J 

) X|§;JI£C u Kat LT, ISII : 3 5 k VN :110m 

AN ;lij^|SSI : 2 0 = 10-60° , XT'^tS : 0. 0 2° N 1+^0#^ : 

2®ffls f&tfeX'J 7h: 1° , v h : 0. 1 

ofro %£)HtzX&\B\1gT-Jn-?7'CJi'&s U-h^;u h^JfV^ h (JAD 

E 6) izrmjfL, # 

fc\ 'J - hH;u Lfr#fl^7 Ij 

5 o 

[0075] [H5] 

I-7-f h Cm #txi 1 
t: — 7 -f K m&3>/P21n 2 
T )V 5 *• — h 4S 3 T )V 5 *• — h 4S 

&£H/Pbca 4 
717-f hJS ^2j||/lma2 #%XSR 5 

[0076] ##;£M 1 : F. Nishi and Y. Takeuchi: T 

ricalcium silicate Ca30 [Si 04] The 

monocl inic Superstructure, Zeitsch 

rift fur Krystallographie, Vol. 172 

pp.297 - 314 (198 5) 

2:K. H. Jost, B. Xiemer and R. 

Seydel: Redetermination of the St 

ructure of fi — Di calcium Silicate, A 

eta Crystal lographica, Vol. B33, pp 

.1696 - 1700 (1977) 

##M3 : P. Mondal and W. J. Jeffrey: 

The Crystal Structure of Tricalci 

um Aluminate, Acta Crystal lographi 

ca, Vol. 36, pp. 6 8 9 - 6 9 7 (1 9 7 5) 
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: Y. Takeuchi and F. Nishi: C 

rystal—chemical Characterization o 

f the 3CaO — A I 203 - N a20 Solid Solution 

Series, Zeitschrift fur Kristallo 

graphie, Vol. 152, pp. 259 - 307 (19 

8 0) 

5 : A. A. Co I v i I I e and S. Geller 

The Crystal Structure of Brownm 

i I lerite, Ca2Fe A I 05, Acta Crystal lo 

graphica, Vol. B27, p. 2311 (1971) 

[0077] [-tr> > h 

!#bftfriry > a [c LT;!^ Ltzo ;lij^ll£ 

H 6 |Z7K~3~0 

IS R 5201 : 1997 T -tr * > h CT;!^ L tz 

o 

<fePbfit> 
-tr^ > blDt(£N (H^ftfettMSpectro Color Me 

ter Se2000)ffl^T;liJ^Lfro 

^;u£;n±^£> 

5 2 0 1 : 1 9 9 7 rir> > hJ [3¥i:T;liJ^Lfro 

<=!>>> 'J — 

=l 'J— hiitltli, liX7>7°1 8 cm, W/C^5 5%, s/aA* 

4 7%, 0. 2 5 %<!r L, gIIX7 >?°<t ft<§> £ a [c^i7K«£ 

I^Lfco $£^£^7 [:^to W/C, s/a(7)EB^<!:N 

tw, IM, o 
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w/c : > hJ± (SCMJ±) 
s/a -.mmim (=$1#**-^#** ) mm) 

(&Wtf^5 0% + #Wft£5i£«5 0%) 

: LUPS^,lf^2 0 1 5/5 0%+ 1 5 0 5/5 0%o 

;ftfP£lJ : A E l/'JXNo. 7 0 (TK V 'J X*±M) 

7K : ±7Kil7K 

=i>t'J-b<DmV ;Iif izml^tz 5 gUIi#&~F01 fc 
LJ T?&£>0 

5^ : 5 L) 

: 3 0LM7f 

D io0>rBi^yo 

2 ) 7K(;fbfP^Ja) £j]P^T6 0fc!>fTO;Iif0 

utj o 

4) ftlittli, J I S A 11 3 2lzmMLXfiMLtzo 

=i 'J— $L0)tt$l)Xfo&o 

?°[£N J I S A 110 1, J±^$J!(£Wt£2 8StJ I S A 110 

8lzmCTfflfeLtz0 

[0078] 
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[H6] 

TK— XRD/Ri etve I d 
B-C3S B-C2S B-C3A B-C4AF R-C3S R-C2S R-C3A R-C4AF 

1 53.2 20. 6 9. 1 8.4 60.0 19. 3 10. 1 8. 3 
£JS0J 2 66. 7 5. 7 9.3 8.5 75.8 4.2 4. 1 15.9 
mmm 3 57. 1 16. 5 9.5 8.5 58.6 19. 4 10.9 O

O
 

oo
 

mmm ^ 61.4 11.6 8.9 8. 1 67.3 15. 4 3. 5 13.8 
mmm 5 54.5 19. 3 9.3 8. 1 57.5 19. 9 6. 6 8. 6 
mmm 6 64.2 8. 2 9.2 8.6 69.0 9.4 5. 1 16.5 
mmm i 61.8 11.8 8.5 8.0 — — — — 
jtixtfy 1 62.4 11.2 9.4 8.8 60.0 16. 2 11.3 12.5 
tt&m 2 59.4 14.0 9.6 9.2 60. 7 15. 2 13.0 11.1 
Jiblx^J 3 55.6 17. 3 10.0 8. 7 56.0 20. 9 10.2 12.9 
tmm 4 56.2 17. 2 9.4 8. 7 57.2 19. 5 8. 3 9. 9 
J:t$$$lJ 5 61.8 11.3 9.5 8. 7 59. 7 16. 8 6. 8 9. 3 
tt am 6 57.8 15. 9 10. 9 8.0 57.9 18. 6 15.2 8. 3 

[0079] 
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[gfjfcJgl] Sr^-^M^O. 0 6 5~ 1 . 011%, flOMgOtlP~1. 

0SC!%£iSH.3. > hm 

f$y>jo 
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