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(57) Abstract: Disclosed is a process for produc-
ing a (silicic acid)-(phosphoric acid) compound,
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which enables the production of the (silicic acid)-
(phosphoric acid) compound that has excellent
battery properties and excellent reliability at low
cost and with high efficiency. A (silicic acid)-
(phosphoric acid) compound having a chemical
composition represented by the following formula:
AM;S8i,P1..0, (0.8 <x < 1.2,0. 8y < 1.2 and
0.35 < a < 0.95) can be produced by solidifying a
molten material by cooling, milling the soliditied
product, and heating the milled product, wherein
the molten material is produced by heating a raw
material preparation which comprises at least one
atom (A) selected from the group consisting of Li,
Na and K, at least one atom (M) selected from the
group consisting of Fe, Mn, Co and Ni, Si and P

20 25 30
. EHEE, 20/ ° (CuKa)

AA INTENSITY (arbitrary unit)
BB DIFFRACTION ANGLE, 26/° (CuKa)

and which contains these atoms in amounts that
are expressed in terms of the following oxide con-
tents (mol%): 15% < A,O < 30%, 35% < MO <
55%, 15% < Si0; < 50% and 1% < P,0s < 18%,
wherein the A,0/(0.58i0,+P,0s) ratio is 0.8 to 1.2
exclusive and the A,O/0.5MO ratio is 0.8 to 1.2
exclusive.
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<SiZzBCLEYH>

S i ZBLILEMELTIE, BBIE7 4% (S i 0,) . A,S i O:B8KUA
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[0031]

[0032]

4SS I OB EIBENSEINDIADTAEIE (F-1L. ARIEEERLHE
HEORFTHD, ) . BOHUVIZIMS i O, 8KUM,S | O, ML HEM HE
ENAMDTrABIE (=L, MZHIREEL BRI LEEDETFTHS. ) ok
LHENLEEINDIVGECEL 1BAFELYL, GMTH, REGRT, S i
O MHFICIHELL, BB, S i 28LILEMI. BRETHH>TH, FEE
TH>TH&LY,
<PZELILEY>

PEELILEMELTIE, BlEUY (P,Os)  YVBBTUEZVL ((
NH,) sPO,) . UYEBBKFRTVE=UL ( (NH,) ,HPO,, NH,H,
PO,) . YVB (HyPO,) . RUYJVEE (H (v12) PuO (gnen) « BY
VB (H;PO,) . REYVEE (HPO,) . ADY VERIE, BEUMD Y
VERIREMN LB ABMNOBEENSDGEL 1EAFELL, AT, B
A DRFEVWABSZHEET, NHy,H,PO,. (NH,) ,HPO,, ARV
BRIEE =L P, O AHFITEFE L LY,

ERAEME LTRTFAZECLEY. RFMEELILEY. S i 28T
L&YW, BLUPEELILEYDIFELGEAEDLEIE,
BRFAZELIEEMN., ADKREIE (A,CO,) . kEKFRIE (AHCO,
) . ADKEREY (AOH) ( ADJVEIER &KUY VBKERIE (A Hso,
PO,, 0<t=3) . ADERE (ANO;) . ADIELEY (ACI1) . A
DFHE/E (A,S0,) . ADEFERE (CH;COOA) . B&LUADI 1VEk
BN IBEMNSEINDGDECEL 1/ (L, ThoDkEMIE. %
NEFhKIEERELTOTH &L, ) THY.
RFMZEZELILEMN, MOEEIEY (FeO, Fez0,, Fe,03, Mn
O, Mn,0;3;, MnO,, CoO, Co0;0,, Co,0;. NiO) ., MDA
F KBS (MO (OH) ) . £BM, MO VEE (M; (PO,) .. M
PO,) . MOELLY., MOMWEE. MOBREE., BLUMOEKIEN ST
BOLEINSGLGCLEL1ETHY.

S i ZETILEWN., BBIET 1% (Si0,) . A,S i OsB8&KUA,S
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[0033]

[0034]

[0035]

O,MLREBBENCEENSIADTABIE (F-F2L. AR LR CEEDIR
FTHb. ) . BOWIIMS i O, 8KUM,S i O,MEHLHNLEEIND
M®D7ABIE (F-f2L. MERIEE LR CBEORTTHD, ) MNoEHEM
HEEINSVELEL1ETHY., LT,

PEZELILEYM, BEVY (P,0s) . UUBT7UEZUL ( (NH,)
sPO,)  VUBBIKRTVEZVL ( (NH,) ,HPO,, NH,H,PO,)
VB (HaPOL)  RUYZEE (H (hi2) PaO nrn) « BYVER (
HsPO3) . REYVEE (HePO,) . BEUADY VEIE, BLUMD Y
VEBENSIEABENLEEINOGVECEL1ETHS, HAEDLETHS,

FYUFELLCIE,

BRFAZELILEMN., ADKRMIE (A,CO,) FILREKKRE (AH
COj3) THY.

RFMZEZELILEMN, MOEEIEY (FeO, Fez0,, Fe,03, Mn
O, Mn,0;3, MnO,, CoO, Co030,, Co0,0;. NiO) FtlEm
DA X KEEEY (MO (OH) ) THY.

S i ZBLILEMN, Bik7a4FR (Si 0, THY.

PEELILEMM., UUBKERT7VEZUL ( (NH,) ,HPO,, NH,
H:PO,) THD., BAEHLETH S,

FEHASHOMERIE, FAE LT, 4REMNAEVI SBELNIBERYO
MR EERENETELDTHD, L. COFERHASHDIZIL, BRid
[CEEFICEYERbAPT O, BIZIEL i, PENFET SH. B5
NEBRYMOERIE. EEHOLAAENSHESINIZTROEET=ENH
LRESE (B E)L%) EETHETHHENH D,

ERAEHPORERHOMEIFICRESNGEODA, MEOHEEZETSE
EOEEAFELL, KIKERWZMEN9 9%LULETHLIDMIFEL <
. HE9 9. 9%RIEAMFICIFELL, Ff. BRL TH—RIBRMNES
nHHEETHNIE, LREHOMELHICRES LA,

MEICAWDIERRFE, ZFILSSFE, h—ARUB Rib7 A RE., ROk
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[0036]

[0037]

[0038]

[0039]

WAz LB, REF2 8, FylbkhvRE, AEREELFODVLE
ELASENFELVOAD, MAYREREAVNSGI LB TED, EHIT, E
BB FUEREBLDOI-OICZ, BRICEFEETHIENFELL,

METIIMBIR, SRRBEFRFELIETIAT7—VFERAVTITS C
ENFELL, ERMEBFIZ, =/ 0LSRZNLEH, Ribr(4H8ET-
E7MILE) TTUEHOFEBRRERAT-BERIFNRICITFELLY,
<BRAEH>

FEHAEYMEMER L TEMEEHEEF. 1, 250C~1, 550CH
FELL, 1, 350°C~1, 500 CHEICHELL, BRIEEEN
TEHEDTRMELLETHS EBMABRICHEY ., LIREUTTHS ERER
DEFEMNLICC LGS,

T, RHFASHEMRAL TEMIEHEMIZ0. 2~ 2FEMNMFHERL <
. 0. 5~2EREMNRFITIFELL, FRSE SRMEMNLEEHED FTRIELUL
THHEBTRYDY—MENTRIGY, LERIELITTHS ERBHEDHIERE
LIZ< Ly,

(L% (2))

T3 (2) TlE, I (1) THELOLN B ESECEERME (20~
25%C) FTAMLTCEALYERD, BLYE. EREMREEL I EMNF
FLL, FREBPZELCLITEY, BREBDITHESTEFL MDD TH
BLYT K, FERERITOVERRTENDT, RIGEEEHDH L
NTEDL, 74 8- VEBILEYMOEREHIELOFT RS, 5T, &I
BOIE (4) ITBVT, EEYPBRIKICEIOZEHCIENTE, Hh2&E
DM ENHE LOT < 4D, FREBDEELYDB8O0O~100EEY
THHIONFELL, FREMANZEETH S &, BEILIHIIME LT L
 RIEEAEFELIDTHELL, BEEMSEE ST EMKELETL—
DIROEIEMZEREENREE LGS, T, FEARBOEEZEZ LR
. EHIT, ZOROIRE (3) OAEMNKELLED,

BRMOAENE, FEEARBELTETARBRTITS DA, HiEHMNEE
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[0040]

[0041]

THHIZEMNDIFFELL, ZAHAAEICEINIE, FREYE L YBEICED
ZEMNTED,

AELREF, —1 X 10C/BMUEAFELS, —1 X1 0°C/BHLULA
BWITIFFELL, RBEME T, AT HHEOBEMEBMYT-YDEREEL (
FThEHLLAERE) ZAOMETHEL, MATIHEOBEMBFMLT-YDERE
T (THHLLMBEE) ZEDETTRY, AHERELTZELLEIZTSHEE
BEMABTLONDLT L, FERED LREFHERHFEORELEEED AN S
—1x10YC/MIEENMFELL, EREOAMNDIFE—1 X 1 0C/ I
[TEFFFELLY,

BRMOAINAZLE LTIE, BETEET A2NO—S>OMICERMEET
LTANT2h%, MEET2EO0-SIEMPERT L TANT AL, &
GBI EAER LIz —RUROEBRICT LA L THET 2 AENTE
Ly, B TEH, WO—FZRAVNARAELS, AHEENELL, KECL
BTEADOTHICFELL, WO—Z & LT, €BE. h—RURFE(E
TIIYIREDEDEZAVNSZENFFELYL, 52, EETEET S F
FLIZKY, BRYMH SEFMIZT 74 N—ROBELY (R#iff) 2B EFW
5HEN, BETCHE LABRICHAZRIT-AESF—2AVTI 741\ —K
DELH GEHH) 28255 ZRVTH L0, ThoDEEFRAVRIL,
BRMEMEMITAANL T, SMETIEFEEBEN—GELEMIA BT LN D,

HE. FHAFEE LTE, BRMEKICEERATEIAELH I, %FH
EEFIEMAH L, ERENEBIONHL ., BLILRRELTY . BE
L2 DHFNEETEIRANH D, AHARE LTI, BABRICERYZ
EERATIAELHY. KOBEELYLAIRELZRS TEDH, KEME
A3 2AZERBELGEELHY . HIRFTHD,

B, 7 L—2RELITBHERAITFELLY,

TL—URDBEICIE, FHEIA200umUTAIFELL, 100U
MUTHAFICIFE LY, FL—VKDOGFEOFEYESICEELEOFYER
(F. BHICERESNGL, BERKOBZECIE, FHERERNS O u mELTAIFE
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[0042]

[0043]

[0044]

[0045]

LS. B0 umRTABICHFELL, FHESOEYERE LEEOLRE
TEFTHIELITEKY., f<IE (3) OFHEERET S ENTE, ERIE
MEEECTEIIENTE D, THESIHLUVFHERIE, / FAPITAY
OA—RICKYBIETHIENTED, THERIE. EHRERICLYAIE
FTBHIELTED,

(L% (3))

I8 (3) I&. I8 (2) THREEILDEMERLTHEYERDLIIETH
b, EEMICERILEME L VRRREETMWEN L EBNLEREINS
PHELELTRORFTREESFETL LV, BIEPMICRRFREEFTFETHS
BMRLTEHELC, £ BEPEFTORRL IO SRFFREZEFETRE
TH&(. BIEMERFTREZTNETNFTOMBLTHOEELTE &L, &
RFRRIE, I8 (3) BLUIRE (4) ITHITHBIEHL, ETREDIER
HT 5, kFRRIE. BIEMTEESATHR SN, BitPOEREEY—IC
WELELY., BILMEOREICFET 5O, 74B— ) VBILEMEZR
EMOEBHECANISEICEBHEOEEMELUBD,

BE -MBER—ILIIL, Da—0Fv—, VIV I, BEIILE
RV, ERXFLEEXTTSON/FELL, BICRFREEEEHHEIC
&, RRREMANORECH—ICHBSEL LT, BEXTHRTLIZ LN
HELL, HITRREVERLENDES, RERLEVEBRLS 598K
WEFERALLEXMBRATELL,

BRAMBT IEONBELE LTIE, KHdWEIE/—IL, 1V TOEL
FiLa—L, FELY, AXHY FLIVEOERBEERANSZENT
5, KERMMARTHIZFELL, GH. BE - BREEXTIT-&HE
(ZIE, #E< T8 (4) (&, HEUEZINRE, B, BEZE. mMREBRETR
ELRIZEHT 20N FELLY,

VRYOTHHEE, —RELAESBMHBICERL-ESICEEEESD
51012, FIEREDATAT7UORTInm~100umMAFELL, 10
nm~10umMAEYIFELL, 10nm~1 umMBRFITIFELL, FYH
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[0046]

[0047]

ENLEEHEEDTRIEULTHS L, i< I (4) THRMELNGEEL
THENPKRELGYTELZ LG, IFFELL, F-LEEHEED LRELL
TTHBHE, H<IE (4) OMBBEECHHEZERTEZSHITIFELL
<H#HLEM>

AHREEMELTIE, WE. TI/BE. XTFFE. 7ILTE FER &
U bV ENSRABENSEREINDILGECEL 1EMIFELLS, BE. 7
S/BE. NTTFFEMNRFICEFFELL, BEELTE, JILa—X 737
f—X, AT F—REQEKEH, RYO—X, TIL,—X, EOEA—X
« FLNAO—REQOA ) IWE  ERIEME. THEAMY D, FEA—X, TEO
RYVFo, CLO—REDZRELS LUV TRAIIIEVBEDO I - DEZY
BAETFoND, BEESLUA) JRILETENR THELLY,

TI/BBELTIE, 7520, JULVEDT I/ BIETFLAE, R
TFREELTIE, PFENT, OOOUTDEASFRTIF EHETFLND
o IBIT. PLTEREDT U EEDETHOETREZE T IARILEY
LEIFoh b,

ERIiEAEME LTIE, BAMICEYILO—X, APV A—X, J)La—RX—
759 h—REREHE. AT AL, B, albLE=BI. ALREDAFILE
WO—RENTETH D,
<KRREBEEEME>

RERETEMELELTE, Hh—FKR2TZvo, 53774+, FEFL
VI, =R TPANEEUVTELIT 7 RA—HRENTFELLY,
RRZRETEDEZELLYORES - MBRRICEFHE S LITE>T, I (
4) THAB—) VBILEMEHEEL-RIC. RRREEENEZEET D
TIREFARICHTIVDENGLLD, THIT, RERREEITVELTARILLE
MELICHEDOMBRBIZEETLEDIEITEST, 71 B— VEEEYD
MERATORFRESENEOA AN — LY, FH-HRELEMEIEE
DENEY (RIEW) LOBEMERAKRELLDS, ChITE>T, kFRE

\l
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[0048]

[0049]

[0050]

[0051]

[0052]

EEVEOT A B—) VEBILEMIIHT IEENEEHLENTRELE LD

RRFROEL. ELYERFRPORFMEASE (HE) LOARHESICH
TEHORRERREE (BE) OFEMN0. 1~20BEREHRDIENIFELL
C2~10BE%RELHIENMFITHELL, RFREFEELELEEO FRMHELL
2B LIc&kY, TMBE—) VEMELEME - REHMAESHME E LTAL
HEENEBRERNITETOHHIENTESL, LEHEADLREUTIZTS
CEITEY, FAB-Y VBLEME_REHMAESMBE LTRAVWSSGE
2. ZREHNAEBHEE LTOHEEEZEVEERETES,

(L (4))

TR (4) F. X (1) TREINGERZETS7 18— ) VBILED.
BELLEZTORRBMTEBDIIETHD.

I (4) . BERYORERERSLUVHBRRESL ZEMNAFELLY,
F-. MOMBRIBICEVWTARLENS SURRREEIVEN ST HH
MNEBREINDZDVECEL1BEEFHIGEICTE. Bohdr 8->
BiLEw. FELLEZORBNTOREIERILEY. RFZREEETNE
BEIUINSOREMMNSEREINZ DG LEL 1 BEHESELIETH
I EMNFELL, I8 (3) #RBATIT-BEICIE. HBEDOKREEM
HIGRRFICRIFIZIT>TH &KLY,

X (1) B, x, yBLUah0. 8<x<1. 2, 0. 8<y<1. 2
HLUV0. 352a=0. 95%imf-L. N=+2THd&. 718>
BLEYHFE - REHAEBMBISER LSS, BIFRERERET S
DT, FELL, zDfEIF, x=1, y=1, N=+2, a=0. 5NHEE
. 3. 75Thb.

Ff=. X (1) B, EEAEDESH, BRFMO—F0. 3~15F/IL%%
+2ffiFf-(E+ MMM EL Y S SRHTERLTHEL, HIRIE, T i
.V.B, Al Ca, Cu, MgB&kUZnhEIFfEN5,

F-. X (1) TREINEDTAB— ) VBILEMHTFN, X (2) TRS
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[0053]

[0054]

[0055]

[0056]

[0057]

NBMEMERTHLEHMTHY . HhORBRHIUFTHDI L., RiEICEETED
DT, FFELLY,

Li, (FeyMny_y) ,Si.P,..0, (2)

(XHF, x. vy, zHB&Vald, TRENAEBLERALCKETHY. blFo=
b=1THB, )

E5(c, EFEX (2) TREINEDTAB— ) VBILEMRTFA, X (3)
TRINDIERZETHLENTHDI L. BFEHFEERET ML XM
[CEETEHDT, HITHFELL,

LiFeyMn, ,Si,P, .0, (3)

(X, z, aB&UblE, THENHRERLCHIETH S, )

X (1) IZEVT, AL+ 1li, MiE+ 21, S i &+ 4. BLUPIE
+ 5N, RELMEHTHAIDT, ERNFVADEAMNDL, Z= {x+2y
+4a+5 (1—a)} 720OBREFETAHIIEMNIFELLY,
<fnEEH>

I8 (4) 1F, FEEARPFELILETHRABTITIOMNFELLY,

FEAF, BFE. E (1. 1 x10Pallk) . BWE (0. 9x10°Pa
LUTF) onwgnTthely, £, ExF BIRET5T774 ) LHaBMme
EAN-BHREZMBFRNICEELTERELEZBEICE, B#BYROMA A4 Y
DET BIZEMINEMFADEL) ZRETEHIZENTED, NITE-
T X (1) TREINDIMEHEATDHITAEBE—) VBRILEMEBREL(E
5 EMNTES,

MEREIL, 500~1, 000CHFHELL, 600~9 0 0CTHHIC
FELL, MBEEMNT, OOO0OTLTTHSE, MBMARMELIZC L,
HEREORFREHELOT L, £, RNREEHETHL L. BELLE
. MFR, NEITELETH7A B VEBLEM. FFELLEZD
ERAFN/LNLT LD,

IR (4) FI—EERETRELTH, SERICEEZELIETITI>TE
S, MBEEEELTHEE, ERTHIHMTOHMFENKELL L HERM



WO 2011/138964 19 PCT/JP2011/060602

[0058]

[0059]

[0060]

HH-H, FMEDRTFRICIECTMBERELZRTET HDOMNFELL,

£, MERRE (NEEE(C K SRERRE) SMEOHFEEEEL T
~ 7 2FFEIAFE L LY,

FEEAREE, BRARX (N,) ( BEUANYDLAR (He) BLUT
IWIVAR (Ar) EOFAANLKEIENLEEINELLELLEL 1EOF
FEARZEZIIRBEWULELHRAF NS, EXHAREE, LRELEFES
ARIZ, BERZETHIARERML, REMCERZEFTLEVARENS
o BILHERTAIHRELTIE, KEHR (H,) . —BIERFEHRX (CO)
BLUVT7UEZTHR (NH,) EBEIFoNd, FEEARPDETHEEE
FTEHOHRADEIR, 2RAFREPICETHEEETHHAN0. 1HFEWULT
HOEDMNIFELL, 1~ 1 0KEWHFITIHFELL., BROBF=EIL, &K
AAEPICTAEWUTHAFELL, 0. 1 HRBERUATAFCHEFELL,

TR (4) OMBANRT L&, BEEEEETHRIANT S, ZAHNIHIT
HAEEEIL, —30C/H~—300° C/BHEMNFELL, SFIEEZE
REEICTAEITKY ., MBAICKDIEAZRETE, YN ERENT
THHIGEIE, ERBELTR-L-FFEMMERLIENTEDS, £ B
HFEZRAWTITHHAITEZSNRLH S, FEEINEL TEERETHASE
THEL, BHIE, FEETRBELIEETHTRARTITIDMNIFELL,

I8 (3) THRYOREIIHNEL-ERLENMORFIREEEMEL.
I (4) TERLE7MB—) VELEYORTFREICHE L TEEME
LTHEELITS. ARILEMIEITIIE (4) TROEIh, So(IhideED
—EARILME L > TEEBME L THEELB S, ARILEMORSEL40
OCLUTTITICEMNFFELL, RILIE600CTUTTITI ZEMFHRLL
o BNEEB6O00CUTTITO &, RRREBEEVEDORILIZMA T, By
BRGICHESAREELEENSCTESRLD, RIEVELUVRZREEEVE
M, BEERRFEBELT, T1B— ) UBILEMORFRAF (&7 1B
— ) VB A FRIORAEICH—MOBEICHETE D,

TABE—) VEBILEMOHTFL, SHICHEERFEEBEEAL. HO.
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TAB—) VBRIELENERERRFREBLOAHESIIRHLT, 0. 1~2
OHEENNEEMRFERBZ. RHMTOREFLIHNFHRTEFT IO
MIFELL, 2~10BEWEFTHADMNFITIFFELLY,

[0061] EdRL7=T% (1) ~ (4) OFIRZEELILICE-T. K (1) TE
SNBMMERT 2718~ ) VBILEYMNEESIIhDE, %7 1E— 1) VB
ILEMIRFTHAIIEMFFELL ., FRHUFTHEIZENAIYTFFELL,
TVEVRBERNMTTHS I EMFITHFELL,

[0062] EZAIFELTIE, —RHEMFBLUVZRHMFORAEEL, F1-. BELMIC
RRFREEFEBEICE. T8 UBILENOERFOER & R
2. ZOREICARELEYORFRZRETEDEICE I CEEMEH—ITHD
BMEICEAIEEMHEZEETZENTES, ZORRMHIZFZRE A
EBMBIITFETHD, BoN=7(H— ) VBILENORTFOZTILEED
MARMBRIIZRHMFNEET H5HE. —RATFHEIES NG VIEEDEHE
THRARASLUMBELTH &L,

HRATFIE, TORBRVPB|ABRTHY., FIVXINTA rEETY Y
MM L GZAEAEENGT N EMFELL,

[0063] AFKEADTAE—") UEBILEYMOHNFOEHHREIL. ABREDATA7
DBT10nm~10umAiFELL, 10 nm~2 umhUFIZEFELLY,
FHHMEEREELTHLICEY, TMEBE—) VBRILEPHTOMKRDOE
BEUNLVEL D, FHHRE, FIZEEFERBEICLIBEAROL—FE
FHHESMEICLDBEFICLE>TROONE, T8~ ") VEILEYH
SHAHMARDEEREREIE., 0. 2~200m2 ghiFELL, 1~200m?
g MFICIEFERLL, HREBRZZEFRE TSI LITEY, 741B— ) VB
LEMD S EIMRDEEENE 4D, LREREIE, HIXETERREZEIC
FALRARAEEECTAUETE D, 4H. BRAFE—RMFOANLL
5l EMNIFFELLY,

[0064] AFKEADTAE—") UEBILEVMOEESEE. 78— VEBILEYMDOE
EECHBREIMEECEBNR DO, AU EVES (B — ) VBEEMERIMIC
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[0065]

[0066]

[0067]

MOMBHIZHET D ENTED, BT, TAEBE— ) VERILEYMDIERM
FTOHEEEZTOHLIZENTES, SHI1T, EFHEBOUTFEOH—IEICE
N, M OEVEREERE T ST B VRILEYDORRMNFER/RLI LN
TE5,

[ZREMAEBDEESE]

AREEOHEFEICLVEON-TAB—) VEILEME., ZREMALE
B E LTRANWT, ZXERRAEBEZRETE S,

AEBADTAB—") VBELEME_REBMRAESMHEE LTAWSE, R
FMMFIZEF e BEVFELEMnDBZEIF. Chod 2/ DL Ky
DARGEFRBREICFALT, AT 5,

AREAOHEFEICLVBONTMB—) VRRILEMOHEREAFITE L
HREEZALTVSS, ZXRENMAESHMHIERLZRIC, B8R LER
[CHITEHERTEZMFTHENTES, LIzh-> T, SEOEEGE
[CEBNAD - REMAEEELMICIRET 5 LMNAEEE LD,

AREHAOD_REMAERE, AFKAOEEHFETHEONDI T BE— ) VB
LEMERVDLNE, RAROEBOREA X >THEETE S, HlAE
T VBIEEYMOMEKRELEICE CTAMOEEM (RUT RS
LARIFLY, RUEZUTUILASA K, RUEZLYBSA K, T
FLOITOELYOIVRYI—, RFL—TAPITVdL, 7HBRZ
FIW—TAROTUTL, TyRIL, RUKBREZIL, RUAFILASY
JL—bk, RUIFLY, ZbOtILO—RE) | SHITBHEICHELCTLH
DEEM (TEFLUITSVY, h—FRo, 953774 b, RAEH. AE
B, ——KFILa—9R%E) LEBELIE. BONEEMEKRERTULX
MBEAFOXFALICEBRRBE LY, EBEBRKICHREINEEL L, £,
BlzIE, HEARMEKEASES (N—AF)LEOY KV, bLIY, 40
ANFXY DAFIVRILLT IR, PAFILTERNTIF, AFILIFILT
b, EREEAFIL, PO VJILBBAFIL, DTFILLEYTI, N=N—D A
FILFTE/FOELTIV, IFLUARVE, Th3EROTSUE) &
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BELTEONERTZY—FTFIEIZOL, ZvTIL, ATULAR, Fz&
MEDEEERLICEMTIFDOAEZLEATES,
[0068] [—XREMDHESE]
AFEAOBERECLIY BN TA(BE— ) VBILEYME. ZREHALT
B ELTRHNT, —REMEHETES, —REMELTE, €BUTF
VLZREM, UFIOLAFTZREM, JUFILRYI - REMEHNE
FondhN, UFILAADZREMSTFELL, BiHBREFIBEINEZ
ElFE<. BIZEARBRK, AR, a4 UHEOBLAOBRE L UY A XE#
BRATE S,

[0069] Z—XREMDEEE., ARAOREFETHEONSI - REMAEEEEEBL
LTARWSUMNE, 2MOZREMICE T IEEEFERTEIENTES,
TIRL—4, EMT—XFICIOVWTHEKTH S, BEELTIE, EYEL
LTRAMOEBAEYEZERTE, Z7ILHUEEMHEE LUV T7ILH ) LE
EEMBNSLELIBENOEINDGDLECEL 1BERNS I EMATFELLY,
EMRE LTI, EKRROEBBELIFELL, ThbLE, ARAOREAZE
THLNDZREME LTIE, FKEBE FIOLAA DV _REMSTFEL
LY,

[0070] AFEBAODZXKEBMOEESEICINIE, AEAOD_KEHMBEBORES
EBICEKYRONE--REMAEBZ —REROEBIEAT S &ITLY,
HIECEBERICBN A ZRERLETHIENTED,

& Tt 451

[0071] AFEAZEHGIEEF CEAKMICHAET S, ZFEHITLTOHRBAICEE
¥ (R AN

[0072] [EMEHI1~1 4]

(L% (1))

ARMOBERENL i ,O0, FeO, MnO, SiO0,B&UP,OMHEE (
BT E)L%) T, FREFNRIICTTEEGERD LS, BEEUFIL (
Li,COs3) , HEE=8 (Fes0,) . ZEIETHAY (MnO,) . 2
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