
° <2 u £ *J 2 <2 $ azi-#i 
K2.^T21 (>w%0 = z = x vnif VS -0^ 

2^0 v0 -L^A^o VS ,0?x?0) 
eo (zqsHqN) rL (*BNM>O x! n} &$t— v--/£ [17000] 

°(^ 

vn#^l'M< vfiTi1 

:?224o?sg3# (U) v (! n) vo^n v (no) iin^ 

q N v v?ia L vn wimu#^02 [0000] 

q N v vn^n 

OTS^n^^a (a^fi c^irz^v) eoqNv^lf ^ICTCD (eoqN ( 

EN '>n ) v6rn-Ave-nv£ixn^? (£'±d^ m® 

If^MSflsJ ) °§vniHI>?llQ) 
v?ia^ vn^n 0 

soil 1*^38$ (^$ll<i=ir^|i/:^^) W 

IZd v?1>#0 [2000] 

>< A-n T SP ^ raai^s? \1i ̂  iljiM 

"mm* [1000] 

B-/^ ^ nn 9 # ^^cz) ̂rso. r & mmmmmBOW 
: M^CDUm 

* m H 

6zwmz\oza?iL3d V 8m00/£I0Z OAV 
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[0005] ftzkXW : 2 0 0 0 - 3 1 3 6 6 4 
m$$:m :^HS 2003-342069 
mmoWiW 

[0006] 

tlT IN & t, (D(D, 

ikKWi%^J±^tS«:^-r:fc©©s - 5 0°C~+ 1 5 0°C©riM5iM 

ft&tztctos 

•O tCo 

[0007] ^(DtcSb, J±H^1f£|p]±;*-y:£>C:£tf 

©i^^hib, mmmt, mi&v&mit. M&if©iR]±& 
tiTl^/co 

[0008] J^T©MI 

S tc jgffl 0!J £ L T t z> z. t if RT ffiT? $> Z> o 

[0009] (1) :©I 

H*@«^ (T i) fulEfg 1 il£ll*@a)fu§E 

mw$. mzmibzn 2 ̂ n*@ ^mtt 
£0 £©M©&$GJ±I1$S^J$$KCJ:*U£N ^2$M14l£#L&l,Mfe©& 

J: y t,£ [R]± 31* £ £ «>: "e $ £ 0 

[0010] (2) ±iEM©^J±^aS$a^t)^33^Ts tulEm2^r0ffi©#WSiJ-gr 

&2~1 Ofjl/%^§^:^Uo d©M©^J±^S$a^t)^J;tL^ 

£ J: tfJ±£ H JC fp] ± 3 -\t Z> d £ •T? $ £ o 

[0011] (3) ±tmfM(Dmmmmmmmmz^^Xs mz* KCU), & (F 
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e) (Zn) 0 9 < t fulEil 1 ^ 
*1 <fc k) t> fulEfg 2 ^I£E U TU T t, &C 0MH0MfpvJ±mM 

KJ:ftl& l±mtP&%WlZ[p]±tftt£Z£tfX$Z0 

[0012] (4) (CO) N 

m (Cu) N (Fe) (Zn) 09*>'>& < t t-MO^MTL 

tuBElS 1 <£ y t iUnEifl 2 $pH^@tCteS LLT t ̂ .tNo il 

[0013] (5) ±imm<Dm$&j±mmmmmz^^Xs mz* ^;U=I-^A (Z r 

) (Ca) 0?^'M< tulEH 2 

$MI*Iy t»tuiEU 1 $MI*Itens LTLT t, &i\ c ® MSICDMJI 
ti m <fc *1£ M iz fp]± $ -& a c: «h #-c $ & o 

[0014] (6) fu§Efg2^||*@£JFM-t£ 
'fb'n^tiN A —T i — B — 0 ̂ tcHbcr%} (7U^ A [tT)\z~h 'J #IN 7U^B 

(Nb) (T a) 7U^A 

£jtmBt1-*> (T i) ©^Mtt^fftti-tzP'e^^) Xh^X 

tifX^Z o 

[0015] (7) ±iE^©^E^S$a^t)^33^Ts tulE^A^^iJ^A (K 

[0016] (8) ttllE^B^-^7" (Nb 

) Xh-oX^j^o jtmBiffy 

9 )l (Ta) XfoZm&ttt^X, ^riL'J-^Jt (Tc) i% < "T €> d i: 

[0017] (9) ±§E^©MEi^M/&tuca 
tuiEU 1 y$)im.7)\sti >j &^P7' 

s^bti^y d©M©^j±^as$a^titc 
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cfctifc£\ M 1 $pHfl=l"Slnllti-fflf]®tcifi2$pHfl=| 

Z>Z.£1fl*1*Z>0 

[0018] (1 0) J±^1f£#f 

•g> ~;t 7'/$ y $)\sM.7)\st> 'J • 7'x hI£M-frbtzz 

, (T i) ISIU 

'MJ5Cf#t§£^"T£o C©MPIOEE tc <£tifc£\ 

—*-?/$ y$ji>m7ji>ti u^uyxti^ 
?ML/c«I^Lfc111SIIIh, (T i) ^MTUkG 

4^) AN & y % tuHEH 1 $pllffi©iuEE^Jlift©i|plll5^flai^Plifla]&if§ 2 $p 

ZtllZ£^Ts W.2. $M!*|£#L&l,Mfe© 

[0019] (ID ±tmPM(Dmmmmmmm 
tuHEJ±B!^t5^lxy btitcMM.£ "DS-S> 

o 

[0020] (1 2) ±IEMEa)J±m^^^ii 

£ [q]± 3 •£ £ c £ -e $ £ o 

[0021] d 3) ±tmm(Dj±nm 
?ZffiZZ>Z.£Zft®L£t&o IE 
ftttts fc J: £ [R]± 31* £ £ «>: "e $ £ 0 

[0022] (14) ^B^©-III: sit § t > i/ > 7 tt ±mtm(Dj±nm 
?zffiz.z>z.£Zft®L£t&o ^ 
aiif tie J: IRUS £ «>: *e $ £0 

[0023] (15) *fg0£0-m^J;tU£\ Mj±^^|i^0iu^£^d±^ 

• 7'x^ ^fy (T i) 

£ ft £ f§ 2 £ £ )tta L T j&M L fc£ fFJ$ LN HUIEJSM 
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d tulBH 1 

tS-tttcMl InUffimm^-D-Ds fulfill 2 £;£S431* T 

tuHEH 1 ilnliffi©iuEE^Jlift©ilnlil5^flai^Plifla]•?>if§ 2 $pHfl=|L 

<£tU£\ f§ 2$M!4I£# y tJ±^#14£[q] 

±31* £f#£ d ̂  "C $ £„ 

[0024] d 6) j±m 

f#14 £M t £ — X ~J/ $ yfJIsMTJIst) 'J ft* U7"Xtl^ K ItM -frbt£Z> 

nissmt (T i) z^tziksm^ti:z>m2^mn^£ 
%.Wc,n\stdfiiW%.y M 1 ©/mj^"TMJx'M L> tulEH 1 ©/mj^"TMJx'M L/ctulE^ 

w^w^Lxm^Ltcmm^mL, ©;sjt<j:yt^i2©;s 
JtT\ tuifljSMtl^'J^JSt"£> £ £ tCcfc o T, tulEH 1 

e^^iiL/c^i^^t/ciimmmttMf&L'D'Ds mmmzmmm 

tz^ttzo Z<DM 
momi&i5mz&tii& [ste^<nmmj±nmmm^£y 

[0025] rnmrn^ m&fc 
IEUJ^'W X, -£>*/> X, £ J; 

m.^\±wm,mm^£m 
=t(D J; 9 £ 

fcRrti-efc-So 
s *fgB£CO® B £M L ft 1^1501*1 iz 33ivT*§* L?#£> ntht 

%} B#T'fe'i)o 

[0026] [^i]^MW^^j±^as$a^t)©$aiH6«3t«:^-ru£B^^-es>i,0 

[^2]J±^?©^3t^«:^-rU£B^^-efei,0 

[ HI3]-£MMB<D BW.MT £ ®%LM'T? £> £ „ 
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[ HI 5]oISEa $f I* H) T1-/ ^ -f X £ f It®T® HI £ o 

[ HI 6]—^M^SI © ®^ M^f mx&Zo 

n ̂ st%mmxh^0 

7 T'fe'So 

[ HI 9 ] iij m #y iz J; £ ^ © S^ff IcHflt" £> H £ ̂  "T §ft B£ HI "e 

§ o 

IP^: £ ̂  t~§#B£| HI T'fe £ o 

[ HI 11 ] sffi IIJ^C ̂  <D mz tc j; £ j± mm §511^ © j± m © s^ff ^ m t % 
^77T'^50 

"Tl^0^Hl"efe^o 

[ HI 13] IIJ m <D M M iz j; £ j± mm SSIJS ti © © S^IP ̂  m f £ ̂ I&IP n 
£ ̂  t~ S5&I0£l HI X & £ o 

[ HI 15] j± mm%5$us ti K e w- £ f§ 2 ̂ n *@ 0 
[ H116] Jp#s IZ J; £ JHHftS $1$$) ©i2S ̂  II f £ ̂ i^p H £ ̂  

~t§£0EHl"'efe£o 

[ HI 17] j±m&gff $!$$] (D -f ? juMiiti&is JI £ IBBJ^ -e & *> „ 

"Tl^B^Hl"efe^o 

^t" 7 T'fe'So 

^:^t" 7 T'fe'So 
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7 Xfo&0 

IS £ 7F. ~t §&'BE W\ X &> £ o 

[ H23] GO ^M7UHGD MX £ o 

[ m 25] j± <D tcni~-g> n 
[ HI 26] J± WA (D tcU1--g> H t%vmxfoZ>0 

§%m*mmtztcsb(DWM 
[0027] A. : 

J±il^1f£#L&LMb^$lAN£&€>^2$Ml4g£fr 

b^zt£zm^j±nmmm^xabz>0 -mmmt 
Wfik^I&yt}~Cte> 12^110^0^% (moL%) 2 0^b% 

1 $Mi*g-c&£o H1 it£!i*g£ rs^gj ^ 

rKNNij t^nxfs riy+u ^ TNTK^IJ t*,w&0 

[0028] m ut, AM^^Mfpxj±ma^i^®iiiii^^^-ri^B^iii-efe§o m 
1 Mfpx)±m#t5ffi^^T1W7";uiaifccfcO:^^>$ 
i)y</-tibJL\,z&i>mft{cLtzffl&*, (TEM-EDS) 

-em&Ltz*><D-c$>Zo ^1-efciu nfe^&ffn fsnffl (Sffl) 1 
u fife^&f§2^n*@ (iyffi) 20^^-To muz*<t£?iz. mMfe 
n*s 1 o &% mm^m%tL^ifm% L fc^i^ u /ci^ntix&z>zti? 
ts-t L <, 12^n*s 2 o&N m 1 ^nts 1 o mo 

•i>$nH^S~Cfe •?> il t. S LtN0 

[0029] 
iji^Mtsi2uin2o^i 1 eiiii o 
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Eitt^±t5o ttcs 

111^11*11 oj;yt2ism2o^^^ 
tiifeifii owmzm&s mimmttmn^tt^fq]± 
tztmz, mm&tf\ei±tZo ttz, f§i^n*n otmzmmmzot 
(Dmizmmmz^iffov, nztctos j± 
iM±t50 %tcs w, 1 inUffi 1 o 2 o 

^i^n*n 
[0030] m 1 ^n*@ 1 ozMi&t&ik'&m&s ~*?/*y*m$TJUIJ 

y'Xtlj £>££#$?£ IA\> &fc\ \ — -%-J/9 

T7^ 'J^P7"X2K KltMlJ 'J 

KI£M£<£t/^ 'J^P7"X2K hltM)©—ffi 

II®^P7"X2K hI£M©$MF"e&£0 

[0031] % 1 ^H*@ 1 0 ^JFMt"-?)-^7V^ 'J3I^P7"X2K K 

ItM)©;7^ JMl/fc'J&S (K (*j'J£A) , Na (^ h'J 

-7A) , L i CJ^^A) &£) S/c, ;PJI/*J'J±£l& 

1 (Ca (*jJl/*>£A) , S r UhPVfJA) , Ba (A'J^A) &£f 

) £#2tf#£>0 'J^P7"X2K Kit 

it^}t LTti, ft £=&©#$?!; Ll\ 

[0032] 1 &nH*@©flJ$it> 

( KaN a b L i cEd) eD0, 

[0033] lit, jtMEltyjUtl lJ±II#S"efe^)C a (2JJI/*>£A) , S r (X 

hPVf^A) , Ba (A'J^A) 09^©'>&< £t»— ffi"eS>yN 7U^D 

&Nb (-^7") fe^t/T a {^y^)D 09 ̂ ©'>&< tt,— ItfeU, 

a, b, c33J^t/dtia + b + c + d = 1^:)^/cLN e J5 <£ £/ f fctflilltCD'fOi 

-efe^o 

[0034] ±IEllJ55c^^fc^T, K (*j'J£A) , Na (^K'J^A) , Li ("J ? 

•5 A) fc^O^HE (Ca, Sr, Ba) &N ^ P 7"X t) -f Mi^sO) 

SAt'f 7U^D (Nb, Ta) ^P7"XA^h»^ 
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'J ft* 

n7zt)>f bmibmz* ^(DA+t^ \^lZTJlst) <J£S (K, Na, Li)® 

'J±II#S (Ca, S r, Ba) £ 

ttcs t(D B+MMCNb ("^7") fe^t/Ta (* 

>^;U) 0—ffiJ^±£#fr^P7'X2K KIIM"efe^)o 

[0035] ±§EflJ^C£tt£#$U~ f (Di&t LT^ ^P 7"X;b ̂  

tZiUMfr-St)tt® 9 

(f#^j±m^d33) i% 

$U~d&, ^tl^tlO^ a^ 1 , 0^b^1, 0^c^1, 0 ̂  d ^ 1 £ 

a = b = c = 0 (f&fo"^ K (^j'J^A) , Na (^h'J^A 

) &<£t/L i OJf^A) &^fljM) &P£^3tl-g>0 K ( 

t) 'J ^A) fe^t/Na (^h'J^A) 0#$U, b HMftKttCK a^ 

0. 6, 0<b^0. 6-e$>Z0 L i CJ^A) -tzp-et,& 

CKc^O. 2tf$?£L<. 0<c^0. 1 IA\> TUH E 

(Ca, S r, Ba) ©#&d&N "tzPT?=fc0<d^0. 1 TWI; 

L < s 0<d^0. 0 5«^LUo A^ 

HMfaK&O. 9^e^1. 1-efey, 0. 9 7^e^1. 

08«L<, 1. OO^e^l. 0 8«^Ll\ 

[0036] ±mRf&^Z]n^T, K, Na, L i ©ittt+1 TUSIE (C a 

, S r, Ba) (Dmm$+ 2^^ ̂ D (Nb, Ta) 0«ti+5"e 

feu, o (itn) 0«ti+2-efe^o f§i^n*n o^P7* 

3-es>i)o d) ssic 
r^-rci^AMti'efe-So 

[0037] (a + b + c + 2-d) • e + 5 = 2 • f • • • ( 1 ) 

[0038] &fc\ f§ 1 ^H*@ 1 OOftiWftMli, (K, Na, Li, Ca),07N 

bO3.06 U&Z (#$U~dMB£) o £©f§1^H*@1 0 K (^j'J-^A 

) , Na (^h'J^A) fc^t/N b ( — *-?) LT^£>© 
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rKNNWJ tbW. £1^H*|1 0£ TKNNffij t*> 

P?/SN0 &fc\ Z(Dm(D£o^ SlE^LTCa (*jJl/*>£A) 

SlD^LtNb (-^7") zmfctn&s 

[0039] I2$sii2 (T i) 

o 

[0040] <$?£ IA^2$M!4S©$|J$^> 

Ai-XT i i_xB1+X05 

[0041] ZZV, 7E*Al&7JUtJ'J&M (K (tJ'JOA) , Rb OUtf^A) , 

Cs (-tz^A) tag) SlBttNb (-

^7") a 09 til— l"efclJ, X lifts© 
ire&£o fib, #$(x&N O^X^O. 1 # 

££ X if Z ©ISH©ffi^IXti«'s H 2 ISHffi 2 O Ls iSj-&^H 

[0042] 2^11*1 2 0£ LTti, K T i N b 05 , K 

0.90T ' 0.90N b-|_-|QO5 , K085T i 0.85N b 1 _ 15O5 , R b T i N b O5 , R ba ggT 

i 0.90N b 1 _ 10 0 5 , R b 0 85 T i 0.85N b U5O5 , C s T i N b O5 , C S090T i 0 

90 N b 1 10 0 5 , KT i T a O5 , CsT i T a O5 ^ RTHbtfe •§> o 

fc\ I2ISIII2 jtMA7^K ( 

JfcliRb OUtf^A) ©il^iC&O^x^O. 1 5£?ifcf 

jciAKs (-tz*>£A) ©ti^K&O^x^O. 10^ 

SiA^LtK (fc'J^A) £31JR U ^SlB^L 

TNb (-^7") £5SJR-ttUi\ 

ZtifX'^% o 

[0043] d © f§ 2 2 0 &N W L T ̂  ft ^ f§ 1 $M!*I 1 0 t U 

l±tZ>ZtlZ£iTlM$l&%:\R}±-£Llsb, iP^T»tt:fcfp]±3'&^o £tc 

\ -5 0°Cfr£>+1 5 
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I2$sii2 0 ttjf 

± & £ £ £ i; 3 9 tc -t £ it $ tc LTI 
3tl£o &fc\ ^2^r0ffi2 H. Re 

bbah et aL, Journal of Solid State Chemistry, Vol.31, p.321-328, 198 

tlT33 lJ, -oX Z.Z. tlZ>0 

[0044] ^2^412 0^;U%^|Sx2 o^;u%^)^-e:fcSiN^ 
, 2 f 1 5 I ̂  AWS L < , 2f«±10f 
)ls%UTX&Z>Ztifmzft% Ll\ I2ISIH2 (f§ 
1 ISHffi 1 0©^©M^) fcfcN - 5 0°C~ + 1 5 O°C0^-etol5(^#tt© 

S/c, ^2^r0ffi2 0 fij-^ 1 OfJl/% 

[0045] ^2^rHffi2 K0.85T i 0.85N b1J505 XfoZ>0 Z(DW. 

2 2 0 Nb ("^7") , T i (^» 33ctt/K (^'J-7A) £ 

^©^m*: TNTKWJ ti>nxfs mzmrn 
*@2 0£ TNT Kffij tb P?/Sx0 

[0046] Jfg IA^2^H*|2 0^ LTti, ±$L/cA1_xT iHB1+s05 -e^3tl£ 

ilnllfl=|©'(1iUCN ATT i 3B109 l&ilpllffitf'Jffl RlibT'fe•So &<13N ® 

IIL/CAHT iHB1+so5 -e^ 

i$&z>o A^T iHB1+so5 TNTK 

1 1 1 5*@J ri 1 1 5*@J £=&P¥tfN ATT i3B109 

^H*l£ r N T K 1 3 1 9*@j ri 3 1 9*@j £=&P¥,S0 

[0047] ATT i3B109 7uH A [XT)L,ji 'J £M (K ( 

tJ'JOA) , Rb OUtf^A) , Cs (-tz^A) m ©?^©'M<^ 

b—MXfcisJs JLM B ti N b (-^7") 33ctt/T a ©9t>©'> 

&<£t>-ffi-c&£o ATT i 36,09 -e^3tisl2isiffi2 0t, 
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LSb, ttcs -5 0°C^^+1 5 0°C©li:i 

&&&%£ IS 3 ttftlN J; 9 Kf zm $ K =fc L T IN £ t mfrtiZo 

[0048] A,T i 36,09 -em$tl&m2$££§,ffi2 0^JU%Zm*-2 
2 "E)\s%lU± 1 5tJl,%yLTV$>ZZttftif£L 

<s 2^)\s%lU± 1 OtJl,%yLTV$>ZZttfmiZtif£ LINO ^2^H*|2 
0£WLftlNflJ5^ (f£ 1 ^H*@ 1 0(D^mmm) te, - 5 0°C~+ 1 5 

ttc, I2ISIII2 0 

0^l/%£jSa.££, (f#^J±m^d33) AM£~Ff 

[0049] A^T i T-XB^JOS A,T i 36,09 tl •?>$[! II 

(7J\st}l)&m) t, T i (^*» ^ 7U^B (Nb 

33 <£ T a GO 9 t> G0'>& < £ t> —ffi) L T IN 

30 ^SIA^T i (^^» ^SlB.^fi^gHt^ TA-

T i - &-om%.£tmk^\ tw&0 12^20^1 

Tti, A-T i - {5tmAte7)\s-h')&m, ^SIB&N 
bfc^t/Ta®^©^^^-!! i ©#WM&IN 

-rtit-tzp-emiN) ^tig#-mj±i: 
MLT33 e>t\ ^ 1 ^n*i 1 0£mfctzztiz^.?x'M$'\^fq]± 

flD*T^Sli1ft,|p]±;*t!\ ttcs —5 0 °C £> + 1 5 0°C©li:i 

$E#^^^i;3-&^iNj;9^-rsA-T i - B-om&GMitynzmmtz 

zttftft LINQ 

[0050] cu m) , N i (-

y^JU) , Co (pA'JUh) , Fe (&) , Mn (v>tf>) , Cr (^p 

A) , Z r (^JUZI-^A) , Ag (IS) , Zn (MSB) , Sc 

OA), Bi (b'77X) ©?^©/>^< ^t-a©il7El^ttLTt 

&INO d*iP,©&Jg^£gsj!H] L/ciI£\ (^tcj±^t&d33) £ 

#t"i> £ ?# £ d ̂  'RTmT? fe £ o d ti e> ©gs in#S (D# 

5 z. ttmt L<S 1 =£)\S°A'^xTxfo 
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s &*>\ 

~$~ %> /c U ®'a 1 )\s%%.}$i t ~$~ %> Z. t 

TW£IA\> ®#wty-^i 

[0051] B. J: 

Bi. 11 : 

HI 2ttN HI2 0^^;i^d;^ 

o 

[0052] H|2^^-rJ:9^, IgT1 1 OTii, Sffi (KNNfi) (DW^tLX, 

K2C03S^ Na2C03li)^ L i 2C03U, CaC03©J, S rC03|j} 

^ BaCOate, Nb20& Ta2O5»i;'0»^i)^» 

t jlliR L% Sffi©IS.j5cittC33^a ~ e ©'fittCJ^A U•So ~t 

LT, J-Jls^hUXs tf—Jls$Jlstzrti?tL<&1 

IST1 2 0^ 

m7Li£±mmmmT6 o o~ 1 ooo°c-ei~ 

1 O0|^«LTSffi«^^^-r^o 

[0053] IgT1 3 0m mm (NTKfi) (DJ^ntLX, K2C03S^ R b2C 

03^7^N C S 2C 03^7^N T i 02^7^S N b205U, T a205^7^&tCD 9 

%frb >&Wft 10 £M$R LN iijffi 33 tt £x (D\$_IZjfc D X#M 

TZo fit, J -)\s%:lN7LXtf-)\s^)\slZXft-t 

L<&1 50|^J^±)M^;Fb^LTX^lJ-;&t#^o IST1 40ttt, 

'J-£S£4£LT?#£*imti^#itT6 0 0~1 000 

°C-ei~1 O0tP^«LT«^£U iiJffi«^^^-r^)o 

[0054] lgT1 5 0-m, Sffi«^33J:t/iyffi«^^^tl^tl#ML, d?— 

Ji/SJUC-c /W >y33<£t/x^ y-ju^jp^M^t/^LT 

X^'J-^-r^o s/c, CuOS^ Fe203© 
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N i A g20^7^N Z r 02^7^N Z n 05^7^ M g 05^7^ S c2 

03^7^N B i 203^7^N Cr203^7^N M n 02^7^N C o 0^^©9^AX|3 

&fc\ £©X^'J-£ 

[0055] &fc\ IIMT 1 5 0^felNT, gs2jP&Stt&JS^b$)£ LT^JP3 

s ±aiL^:SSJP^S©JfS &JgJ|M*£ LT (D^)U%IZ&UL 

tz^tbZo gsflP&JSteu gs2jp&JS©^£#fr&Jg^b$]£: Lmi<, 
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f#14© 9 t> © IN 1"*l tt&hfr te s J±iH&gff 

So hbIfWs33T/s0^^$^|lj55c^tiN =1 >^>Ht^}gLTlNS 

o S/c, M£££d 337^*$ftfljM^ :P^iX-^-tz>HttCigLTlN 

So s/c, ]±f| V^y^y 0^-^ 
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w & $ ti s tc jfc i; T t ti? tijkfe $ n z o 
[0104] m 7 (D+l-> 7°Jls S 1 3, S14H ±(Cit 2 B (Nb, Ta 

) znb\t, hbii$e33T/s8, j± 

d 33i> <fc (fllliMSkr(D^?tliZd L T =fc ^ 

Ltctf-o X, TLM B t L T te N N b&<£t/T a CQlN-ftlt £F £ L^Z 

Mx^Zo 

[0105] tztz, Ht>7°;uS14H Ht>7°;us 0 8tC^lN|lJ55c^W-rSo 

, ± t L11 1 ISi^©^^7ci E ^ L X© C a ©1^14 u, £ 

tUCJfc^TK^N aOw.tfW&ZtiVXM, i&m&J&mZ&m-XfoZo 

hbIf»s33Vs0nr^LTtiC aAU 

T/;US 1 4 ©;£#$?i; Ul^\ Ett£££d33£<£t/mm^^#i£kr^L 

TtiC aAU y />^lNHt>7°>'US 0 8 Ll\ 

[0106] Ht>7°;US15ti, fg 1 t LT, Ca^O'Sr^f 

M (in—0at%-f-?) +f>7°;US 0 8^£IN|I 

+f>7°;us 1 ty^S08ctb^5^hbii$E33T 

/ S 0N J±m^ d 33& <fc j& Wf tit, ^5 T IN 

•So LfrU +f>7°;us 1 J;b$^iJ®Ht>7°;US 0 4tchb^tlti\ hbgfl 

n>$ s 33T/ S 0£<fc d 33^+^tC^ $ lA\> c ® J; 9 IZ, 

l1|£lffi©M7ciE^Lt, 7)\st}l)±m&M~e$>&Ca&&XfS r© 

LTtfcfS LlNflJ$^7^#£>tl£o L/c^T, CaBit/S 

r©^lJC (&£^ttC afccfctfS r £££) , BaffllTt, &X 

Ltcm^m%htlZ>1b(DttmXl*Z>o ML, telEiLTCaM 

"Ttitf, ic®tifcj±ii$s^j$$i£?#£ zttf-ezzo 

[0107] ®9&s 

mx$>2>o HI9tC&N 17 £|W] i;+)->70;US 0 1 ~S 1 BtCPalU +j'J-

+f>7°;US0 5 

~S 1 ^ZL<J-£^3 0 0-3 5 O°C0i5llUC&£o -JjfitC, ]±mM 
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Ltctf-oX, V-y 
7°;US0 5~S1 &fc\ 

^ZL IJ LZM 1 ilJffi®IIJ55c 

j±mmmm^±W(D^^ >j-juizttuzt? 

LTNb^fffiLfct>^l/S05~S 1 2, S14-S15&, Ta^l 

m Ltc-ify 7° )i/S 1 3 j: y t^fn. >j Lfctf^r, ^nij-^jz 

fflLriz, m2^mm<Dm^mBt uxs Ta^ytNbmt^^^ 
tffttz lA\, 

[0108] ^mmo^fikow-mmkt LT^, - 5 o°cfr£> + 1 5 0oc©iSH-e 
hbIfB^s33T/s0^)IiJ^L/co HK^ 

M £ ;UJti50 l*l Z> tes =t (DI5H ft T?© ;UJt ̂ b 

tmn^e3J/ e 0ffl56& ¥-<7 ~ 

J5s hblf W s 33T/ S 0® 

mttzu, mmy-
>7°JUS0 3~S1 5tC^LT^ - 5 0°Cfr P> + 1 5 OoC0i50-e^Jt£f& 

* e33v e 0(D^bfr P>N 

ti/cfrSfr£¥iJ£U dtUCj&^T 

o &fc\ ::T0 r^j (2 5°C) J:UilAi' 

£EP* L T IN £ £ £ S$-e $ £o 

[0109] tt$m(D+^y7°JUS 0 3, S0 4Vli&UtB&&tfMg$tlfco -H, +t 

>7°;uso5~si 5-m> ^ 

< ^itt £(DTB£ U < &V,\ Z (DWl&fr % MM& % 1 tw. 2 ̂ rH 

o 5~s 1 

Ht>7°;US0 3, S04 J;y tSft 

[0110] @1 oteN ®4§m^(Z)^eiCcfci)jEm^sm^t)(Z)^^©^gicn 
HM OKI*. mmtLxv-yy^so 
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4 o V-yy°)\sS 2 1 ~S 2 7 tiN fs 1 

#$U~d |W|-/c^\ #$(e (A+M ^(DT)lst) 

tiN Ca -e$>z0 y-yy°)\s 

5 2 1 ~S 2 7©I!l4lt!|^ttlNt"tL=fc 5fJl/°/otl)§o Ht>7°JUS 2 1 tiN 

m 2x #-tz• y N ft©-?>7°JUs 2 2 ~ s 21 ti 

1 5-CfoZo fcfcU fu^L/cd; 9 tCN #£&x©SlN 

lZ£Z>m^0)B9te')^^\ &fc\ Ht>7°JUS 2 5ti, HI 7 tc^ L/c^> 

7°;us 1 4 1; =&©-?&£„ 

[0111] Ht > 7°;u s 2 1 ~ S 2 7 0hblf » S 33T/ e 0tis tbl^J©^ > 7°;u S 0 4 

tctb^T+^tc^i^wTtitfcfS IA\> tb^m$©t^AN£tis f§ 1 
*£H*I©$I/£5S©#&e©iitt^ 0. 9 7~i. 1 (DmrnmizL<, 1. 

0-1. 1 ©ISHtflltCjfi; IA\> •tfV^US 2 1 ~S 2 5 J± 

MMZd aa&it&mo-y-y70JUs 0 4 j; y =&*$i\£ wf tit$?£ L11 

U MeA<1. 0 8d:yt)^$^>^S2 6, S2 7tt, J±^&d33 

^hb$^y®Ht>7°>'us 04 j; y s L < 

[0112] HI 1 Hi, S*@£lJ$it©#$(e lZ^.^j±mm^^(Dj±m^d33^(DB 

Wizmt^M 1 1 tCti. Ht>7°>»US 2 1 ~S 

2 7 tcd-r^j±m^d33©ffi^^L/co m&&s B 1 ^H*I©$&/£5S©#& 

&fc\ #&etiN :PJU£'J^STUSI (K + Na + L i) £ 7 

J\st) 'J ±*I#S7U^ (flj5cit©7u^ E) (DWs^%L(DMi£s Nb (~^7") © 

H^^Otb^LT^o i!0^7 7 3!)^lj!l"e$5J:?(:, J±H^I&d33 

©il^fr "Mi, ^1 $M!*l©$lJ$^©#& e ©fitti, 0. 9 7-1. 0 80 

l5HA<$f^L<N 1. 0 0~1. 0 7 ©iSH^M^fc?^ Ll\ 

[0113] M 1 OtCfc^T, Ht>7°;US 2 6, S 2 7 tiN 

m<DV-yy°)\yS o 4 j; y /JN^s L < ^fUi^£-#$(©il 

j&fr£> ti, f§ 1 *£H*I©$&/£5S©#&e ©fitti^ 0. 9 7-1. 0 8 ©150 

tflSK, 1. 0 0-1. 0 7 ©tSHA^HtcSfS IA\> 
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[0114] il 

m 2t:(t tt%m\tLxv-yy°)\ySo A-(D^'^ 
WMLTZO mimmmfDfrxMj&zntcmmxfcv, 
)^Q#JS£ LTC u £ 1 "EJ^/o^t^o C©+f>^JbS3 1 It 

e33J/ e@£><+t>7°J\/S 0 4 y =fc/J\;*l,^ >7°;U 

S 0 4 i y 

[0115] Ht>7°;us 3 2~S4 3tt, 2^H*@£ 5 

t)"C& 5C ^ 1 H mou^owwi a ~ f ©9^, iMk a ^ \m%. b +f > 
ffe©#t&c ~ f tt&£-^it-e£>£o y-yy°)\sS 3 

2tt H7 tc^L/c^>7°;us 0 8 gs2jp&JS£##L& 

l^o 

[0116] Ht>7°;us 3 3~S4 gsflp&jji£ Lt, Cu ( 

ilfl) , N i (—v^rJU) , Co (=|A>h) , Fe ($0 , Mn (v>#> 

) , Z r (yj^zOA) , Ag (IS) , Zn (MSB) , Sc Utiy^O 

A) , B i (tf'X7X) ©9^©/M< 
tmm(Dv-yy°)\yS 04, s 3 1 

o &fc\ Cr (?PA) SrgsflPL £*§£•£=&, M 

% 3^®Ht>7°;US 3 2~S 3 4^hb$J-rtltfIi®-e$SJ:9tC, Ssjp&ji 

Uo ^P^S©#WSO^©^Ittts 

tN0 Z. tlliX-t.(Z)M©}^iP^S fa's^ ti'•& £1 % 3Et<-hbp5ifl!^ s 33T/ e B^EEIE 

33m\i^Ti&TtL< 
[0117] H1 3fi, 

@1 3H&, @7 t-rnvB Ltc*fy^)is 0 3, 
SO 4, SO 8, MOHC, m 2xmm L/c+fV7°JUS 3 5 EPJP 
RF^mE©)S!l^^^Lyco TEPJDpTt^mEJ ^>7°;U©I±^^? 1 

0 OtcU±£EpjpL/c«>:$^ EiiSI 1 0 
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^it*Epmj±£EP*-tSo 8o°c®ji±t"e3o^n 

J±^EPJPLT, 1 

Z. (D EP JQ RTtgUJi tiN (D^t^Ot^TL^ZtifX 

[0118] ilJffi®tetNHt>70;US 0 3, S 0 40EPJPqrf^J±tilN"rtl:fc 3kV/mm-efe 

y, ilJffi^5^;U%#^Ht>70;US 0 8, S 3 bommmnmt 7kV/mm£ 

ct t/ 9 kV/mmT'fe o /c0 d ItitfatC^&IU*! (112^*1 

) ZtlZ£? Ts IR]± 

[0119] ii 4ti, 

ft^0 4^0Ht>7°>'US 0 6, SO 8, S10, S 1 2 tiN M 7 tC^ 

L/cdti^®Ht>7°>'us^®j±i:?tt5iij55c^^iwi i;t©"efeSo s/c, +f> 

7°>»US 3 3, S 3 5, S 3 6, S40, S 4 2 tiN ^ 1 2 tC^L7cd*l£© 

Ht>7°;us^®j± 1:^11^^11 i;t,©-e£>£>0 d*i£ 9^®Ht>7°>'utc 

-D^Ts XRDM (X«£0#T) fcJ:tfTEM-EDSM 

iljffi (NTKfi) 

Ltco &fc\ iiJffi0llj55cti®^tiXi|g[5]J/ftcT5SII-e$S^\ gsiDM^feS 

M^&l^Il^tC ti^ TEM-EDSft £<DttlZ U SlsSf Rftg 

-efe^o 

[0120] M 1 4 ®£ym® 2 U d*l£©ffliltc:i>^"c\ M 1 

1 5 J ti 1 1 1 5 *@ (K T i N b 05*@) U T 1 3 1 9 J ti 1 3 1 9 

m (KT i3NbO9ID zmmtzo 
s J±ll$3ff$lJ$$)©I!l*ltis 1 1 1 1 3 

1 9ffi0<^T-*iJ5£3ftTlN3*Il^ 1 1 1 5 mt 1 3 1 

T 1319 m mm ̂ ti§ mi^zt # s$-c $ a 0 
[0121] mi 4 CO 9-3C0+f > 7°,'U;£##)Ts i7~i 1 2l?l%MLtc*fy Z? )\sl&, 

iN-rtlt^I^tCfclNT 1 1 1 smt LT2g®3ftfcIiJ*IWft£ffl^T§!l 
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iiStlfct.CD-e&.So i20IiT13O, T 1 4 OtCfc^T 1 

1 1 d0ilJ*@fa^WlgT 1 5 0-eSffi^ 

ntM-gzntco-ta, igT 16 CKD'mmz^-iTm^ntc^oxfo&o 

Ltcif-O X, HM 4 1 3 1 9m$s IgT 1 6 

O0'Mj5£0#tC 1 1 1 5ftfrb&&-Ztltci,<D-e$>Ztfe'fe-ZtlZo M 7 & 

XfM 1 2-ei^0^L/cJ:9^, i1 4 >7°,»l4t (hblf 

M$ s 33T/ e 0) 33 J: (J±H^& d 33& J; r ) 

#1 1 1 5*i£i 3 1 9m(D^tnxfo^x^\wntcm^M?z>w.nm.%5 
$&/£$) £ ?# 3 d t X$>Z0 

[0122] m 5&N 

i1 1 3 1 9mt 

t>^bS5 1 tiiijffi 

#!!£•# 3 ^ji/%-e£>yN ^®Ht>7°;us 5 2~s 5 i tiiijffiSy-^^5 ̂ ;u% 

-efe^o s/c, Ht>7°;us 5 1, S5 2-m^ ^ip^s^ip^tiTiN&iN 

t\ i0t>^S53~S57m ;^iP#S^LT, Cu, Fe, Zn 

, M n ZtlbO-tyyjlsXlZs i20Ii 

T 1 3 0, T 1 4 OKfc^T 1 3 1 9^t LT0iiJ*@*m£3Mi U C0iij 

ffiffi^lST 1 5 O-eSffi^^^L/c^ IgT 1 6 0(Dffimz£-o 

Xm&Ltco dtl^0Ht>7°;US 5 -\~S5 7lzMtZMifT%£%:lZ£M& 

1319mxfoz>ztmmLtc0 ttc, ztibo^-y^^ 
S 5 1 ~ S 5 7 H 1 4CD+f>7°>'US3 5, S36 ©f#'|4 (HI 1 2 #B§) 

£|W|*§^ (ttm W e 33T/ e 0) £<£t/J±^#14 (J±^^d33fe 

BS) o 

[0123] i1 

i1 6lCl£N i1 2 (DTF L/cHt>7°>'US 3 2 ~S 4 

3 6 1 ~S8 1 tCOlNTtT^/c^i^^^^L/co HI 
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1 ittmt Lti 1 0 4, S3 1 

1-lL/co 1 1 1 5*1^ LTM3ftfcfg2^r0*@£ffllNTl[ 

]• Lfco i1 6®Ht>7°;US 6 1 ~S 8 0&N 5 =E)\s 

%ttu y-yy°)\sS 8 s/c, Ht>70;us6 

1~S8109^ Ht>7°;US69, S 7 2 , S 7 6 > 70Jl4t f§ 

ieii©7clE^LT, Ca, Sr, B a (D 9 

o H 1 E 1 , E2CDflltiN Zltl£>CD 2 

LTIN^O S/CN #|ftd 1 , d 2CDflltiN 7U^E 1 , E 2 CD#i£T'fe'i>o 

[0124] Ht>7°>»US 6 1 ~S 8 1 09 2 O0Ht>7°>»US 8 0, S 8 Hi, g| 2 

oiiT 16 

o Ht>7°;us 8 OtC^lN-ai, A+M 

1. i 2-efcij, tc 

tcL, imteif 1. 0 9TfeSt>^S7 9^ ite^'O. 9 8tfe5 

Ht>7°;US 7 8ti, (hblf W s 33T/ e 0) (J±H 

r) 0^"f tUCfc^T L 

TIN^O HI 1 

tctiN H§ 1 © ®,fijitiN 0. 9 7 ~ 1 . 1 0©il[ill£|^£? 

SL<, 1. 0 0-1. 0 9®I5H^||^^S Ll^o 

[0125] m 1 2£J;tf^ 1 LTti, Cu (M 

) , N i ("«>>r;U) , Co (ziA'JUh) , Fe (&) , Mn 

, Z r (^JUZI-^A) , Ag (IS) , Zn (MSB) , Sc U^V^A 

) , B i (t'X7X) ©9^©/M< tb 

$^ij0Ht>7°;US 0 4, S 3 1 lZ&,*Z-\-tt&W£ft&ZGtZE.n.m%M. 

o s/c, Cr (^PA) Mn 

(•v>ay) *gs 3JDLternst?#btiztmft-ez&o 
[0126] ii 7&s 

o CCetis HI9tC^L/c3-^®Ht>70>'US 0 4, S3 1, S3 2% MOHC 

,@17 iZTjkLtc 8-D(DV-yy°)\yS 6 1 ~S 6 5, S67~S69tCOlNT 
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7°;u^ti^itciNti, ^tcfctt3j±^#14£ML/c m 1 7©iiii 
msmmriz-Bttz nmmi ©® 0 torn, mm&z 2°c/min-e-5o 
°C, 1 5 0°CN 2 0°CN 1 5 0°CN 2 0°C^it^^J^iyiLfco Z(D 

0$©&^j£-c©£&0^ti 1 vmt Ltc0 mu. 
izTEmftfeZE&wffiLfc (m wnmrnm^mzkriztivz tmv-

©W o 

[0127] ii Tom^KS-e^sJ:^:, o 
4, S3im 1^7 0% 

-Us m2mmm^^v-yy°)\yS3 2, 
S6 1-S6 5, S67~S69m 

smmroi&Tmz, o%~#]2 6%©i60-c&kK 
&1L!£^L/CO d©<£9tc, !|2^ll4l£#fr]±^S^£$lfciU II&+M? 

(mt£\ JvO^y+f, »j&j±-tz>-t>-) 

[0128] ii 8ti, 

H£^1~§ftBEHI"e&-g>o HI 1 8tCtiN HI 1 6 tC^L/c+f^JUS 6 8 tCjQ*. 

, z(Dy-yy°)[sS 6 8 i -D<D-y-y?)\,s 9 o~s 9 6tc 

Ht>7°;us 9 0~S 9 6©§^£;fr;£tiN HI 

2 ©IgT 1 5 

y-yy°)\sS 6 8 tmwtzfo&o m 1 8©^i£-ett (hbgflW^e33T 

/s0) (J±^&d33£J:rJ^fi$«^#&k r) tcjpx, 

^ ?L>££ J; L /cQ 

[0129] H11 8©^iTe&N ^?L^£WtJH~t£/ctf)tc, ^^©fSJtttMs TK^ 

ttMfc cfc t/'a 7Ktt Merits: L /c0 7Kl4]ttM<l3<£lJ!''i3'7KttM©I+M'T?ti.> *fy 
7°)\s(D$L'Mnw.£ft* L +f > 7°,»U £ TK ^ tCtC;1 %:M L 

T +f > 7°; U tC TK £ ft # tC D^J|X 3 ti /c ±X\ 7K1^ tc >& L tc ft ©V- > 7°J U © fi 

^^U^T^&tCTftMLT, ^©tt^^TK^tt*^ L/co ^©^ +f 
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\ t(DM^ Ltc0 7K^ttmfcNJ:t/#7Kttm75)N 

:X(D (2) V-y^)\y(D^^W\^ Ltc0 

[0130] iwm%i = ( ((#7KttM) - mmm) ) / ( (#*am 
) - (TK^ttm) ) ) • 1 00 •••(2) 

[0131] m 

^ 7 T'fe'So M 1 9tCti% > 7°JU S 6 8 , S90~S96tC 

0 mi iijffisy-^1 ^;u%®Ht>7°;us 9 o-eti^?L 

1 . Ofaf*%(Vol% )-efeS(mcttU iiJffiSiJ-^2^;U%0Ht>7°>iUS 9 
1 -m^?L>W0. 5 l«%tC<fgT U iiJ*@ty-£*M -20 =E)l%0^V-y 
7°;u-eti^?L^^o. owm%j± 

e>tt iy*@ty-£&2~2 o=t)\s%(Dmmifft% L<, 4-2 O^;U%®I5H 
ifw^zuS IA\> 

[0132] gi2ott, mm^iz£&mnmmm^(Dni±femd33^(DBWizmtz> 
^7"TrfeSo HI2 0tCtiN Ht>7°>'US6 8, S 9 0~S 9 

etc^-rsff^^das^^jb^^L/co wtrntmn 
£££ d33Zfc&0 mz 0(D<7^7frbmMZ^&£?lZ, J±^^d 33011^ 
frbtis iijffisy-^i ~2o^)\s%(D&vy?)\/Z]±nmbd33i?} ooPc/ 
N%m7L&ftz&z>ifs f#tc, iyffisy-^ti2~i o=t)\s%(Dmmifft%L< 
\ 4~6^;u%®l5SI^||tc^S L<s 5 Li\ 

[0133] g|2ltiN mmt\\t;[z&%frn^t&M%(D%m%.iMM.j±^(DBW[zmt 
02 1CH:, +f >7°,»US 6 8 , S90-S 

9 6izmtz>%mmMni±(D&{k%:^Ltc0 ^wtiiij^tij-^-efe1',!, wtmt 
HI2 1 J; 9 tc, MM±II:J± 

iijffity-^ti 1 ~ 1 5^;u%0l5SIA^fS L<, 2~1 Ofib 
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S L <, 4 ~ 6 LiN0 

[0134] @22(i, 

^©i^ff£^1~§ft0EHI"e&&o HI 2 2 (a) ~ (b) 

IHNf^tt 'J >^ipi 

tcj:ygmbLfcgim^ (TEM-EDS) xmrn^tc 

1j(DZfoZ>„ @2 2^ Hfe^tifs 1 ^H*@ KNNfi) 

s (iim NTK*D £^-r„ 

[0135] H22 (a) tCti, HI 1 8 T'i&BE LfcIUffiSU'n ^ 1 ^E)l>%X&&~ty 7^1/ 
s9 0<DMffim&%&Lfco z<D+r>7jus9o<D$tmjjm±=mm% c 
HI 2) ZfoV, t0Ei^d33li1OOpC/N7ife^fco HI 2 2 (a) tC 

[0136] HI 2 2 (b) tcti, HI 1 7 33<£t/EM 8 X$m L/ciiJ*@ty-^ 5 ^ )\s%Zfo 

Z>V-yy°)\sS 6 8 0|IHI^^^L/Co d0+f>7°JUS 6 8 0i^£;£ti= 

mmfe (HI 2) ZfoV, t0Ei^d33tt2 5OpC/N7fe^fco HI 2 

2 (b) tc^t^tc, unburn 

s tey, f§2^n*@tt an^n 

tC 33t^" •2)^M^©i|p^lS:f flO 0 Rli flO l^§o 

[0137] HI 2 2 (c) tCti, HI 1 8T-!5^L/cilJ*@tlJ-^1 0 =E)\s%ZfoZ>*fy? 

JUS 9 4 0|IHI^^^L/Co Z(DV-y 7°;us 9 4 0§^^;£ti=*@»P;£ 

(HI 2) T?S>yN f®Ei^d33li1 2 0pC/N-e«)ofco HI 2 2 (c) 

tc^-rj^tc, iij*@tij-£tfi o^j\,%<Dfflmmi£-etes HI22 (b) tmm 
tc, mw,(Dmm%tL^mmLtc^.mxm^Ltcm ^ ton ̂ 
fl=|®RjjRflf]£S#)•?> if§ 2 $pHfl=|$ •?> 7^\ if§ 1 $pHfl=| tC331^""Slnllti-f 

El 2 2 ( b ) tim^xmb -frZfo lJ, I 1 ^H*@ tc 331 j Z> ~%W 

2 tcixiJ EIS tiTiN^ z. t. ifmmx $ sQ 

[0138] HI 2 2 (d) tC ti, HI 2 2 (b) 0Ht>7°JUS 6 8 

J& L /ciijffitij-^ 5 ^ ;u%® V y Ltc0 Z(DV-y 7°)\s(Dm 
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-mmm (E12) trntm, famtzzttaK. 
ISIU MLTifpvEii«ti^f 

zomitHfe* ttP?^0 E122 (d) tc33tts 
jy-y7°)\s(Di±nfe^di33te'\ 6 0pC/Nt^^Co EI2 2 (d) tC^"t<£9 

tCN ®]%|jtlfl=l/£tC cfc M 1 $pHfl=ltC33£%M$%CD%nRR%£-?-tf 

nz^mmz^vrnztiTisv, -mmmz^zmmmm. (E122 (b) 
) £^&£>c:£tfirgsre$£o 

[0139] El 2 2 (a) ~ (d) fr£JIflre$£>J:9tC, d 33©il£fr M 

M 1 M 1 ilp^ffitc331^"^2i|p 

EHIS t. t>s £> i tC ti £> Z t. iftff S L tN0 S/cN il (D £ 9 tCEEIE^/E: tCfllti/citi. 

t S Ll\ 
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, ^JU^A (Ca) (D&ffl(w7uM(D'fr1u%: ttlttl^to El 2 3 (a) ~ 

(f) -eti, ttm<DMs7umtf&<&frT&ZtZ&Ls 
M^ftlZtettM(Dffilw:7Lmtf%£:1?1±Lti:^Zt%^T0 El 2 3 (a) ~ 
(f) (D&mmz, +f>7°;us 6 8tC33t^S|W|-^^II^L/c:fc®-efeS 

„ El 2 3 (a) , (b) , (d) , (e) fr£JIflre$£> J; 9 tC, ^witM 
Ti, Cu, Fe, Znti, fs2^H*@ (iJffi, NTK|@) 20tC^fi> 

.02 3 (c), (f) fr^SflTC IKIZ r, C a ti, % 

1^H*@ (S*^ KNNfi) 1 Otc^f^o Z(D£ 9tc, fsl^Uffil 0 

33j;t/m2^r0ffi2oiztM'nimfct&mmitm&s 
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a^ttU I1ISlll©SlE2^LTBa?:ttU 1 1 1 5||^g2 

ISlll^LTtt^o i2 4©t>^Jl/S1 0 1- S1 1 4(i, Cu (£E) 

, Co (ZlA'JUh) , Fe (|), Zr (^JUZl-^A) , Zn (MSB) © 

Co (ZIA'JUK) £#&'>&< £t> 2a©#S7u^;&s ^AP#S£L 

XSGtZo 

[0143] Ht>7°;US 0 4feJ;t/Ht>70>'US 1 0 Hi, El 2 tC^ L/cf§ 1 ©i^£;£ 

ti/c=fc ©Tfe y, £ gM«t]£ £;!£• L/ctttc«£ 

»ti"r^'Mj55cL/c:fc©-efeSo -tfV^US 1 0 2~S 1 1 4tiN El 2 4 tC 

^L/c§2(Dmt&ljfe-emi&zntct,©-e&y, §*@«^££ 
ZMlSLfcmzfaffi (IgT 2 5 4) %mMLXffif$Ltctj(DXfoZ0 
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1 o 1 ~s 1 1 4££tb&-r£^ 

lC£tt£^2$M!Jf ©#£&% hbIfWs33T/s0^^m^#^#^k r ©fq] 

±tcjpx, =l >7°^ ̂ VXS^fqUtCt^U ^©^^ J±H^&d33 

©fp]±LTlN-g):fc©^^x^tlSo &fc\ J±H^I&d33teN ;^© (3) 

T£.tZ.ttf-e%2>o 
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("t&t)"^ ZttfftfrZo 
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1 0 1 tv-y7°;n 0 4^^tb$xt§i;^ « (1IT2 5 4) £»L/c 
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Ht>7°;us 10 1, S 1 04^ffllN/c^I 
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[0153] @2 8ii, H28 
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[0154] H2 8 cfc *MCN If > 7°JU S 1 0 1 , S 1 0 4 IN/C^IS]^ 

Ht>7°;us o 4 y t 

-tfft-frZo « (IgT 2 5 4) ^»L/cHt>7°;US 1 04£ffllN 

/cJlB]^©W\ « (IgT 2 5 4) £»LTlN&lN+f>7°JUS 1 0 1 

zm^tcm;UJt±#iUc#^T, -Jf, fcfe&ibtzzttfttfr 
So ^©il^ @2 7 ©^i^i|p^©ct 9 tCN +f >7°>»US 1 0 1 , SI 04^ 

ffllN/c&JJgft^©*!^ Ht>7°;US0 4^ffllN/cSS]^^S4ijN 
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5R114] i*5f<ii 1 s/ctii*^ii2 tciEi6®MfpJ±l:^li^"efe^T^ M 
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