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FHETIE, HWHENT7ORZICOVWTHEROSHET o 2.
6 BmMEANER
HEO-BEUOHLBEECEDAS , BRORERNTHELEIC/THE (REHL) LIz,
Ok, BNEATEE L2 5 RENCIEEMELA L TERBE L | BRIARPTED (m9)
OFERESH S NT KR PHEEHET 3. HROVBSCECAMICNE - BRETL, Wk - @
R TORREMASMNCT . A& L TI00EE00E TREET o, BEICT UEFRAMES
IC&BMBMET B,
7 XBEIFAE
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R2 XEEHRERURERE

O MERE BERAKASHN HrH-TLyP2A(RAD- TAR)
@ EAXE Co- KB (GEE=1.790214)

@ KB BRIT AL — [Fe

® EWE- EWR 50k V - 35mA

® AFe=27  AE=-F 2°/mn

® Yy FUT - 425 =)UL | 0.020°

® D.S.ZAUwk 1

® R.S. AU 0. 3m

® S.5. AUk

@ HhEE

EMERR - AET S, Z{OHEOERICOLTOBRET—SHFBREINTSY , ZLAEDHE
SMfEEThd. AELREES ~ 7ICRLE.

3. HBERUVERLR

B3 BEOUEARIRER

()

e [

s eiM.Fe FeO Fe,0|C.W.[SI0, A,Q CaD MgO|TiO, MnO P,0. G0 |Na,O| K,0

7 [a11]033/337 208 0.8 148 315 1.14 2.89|19.8|0.57 0.582/0.120/ 0.28 | 0.%0

8 [623/0.32 562 262139923224 0.16|0.56 | 2.24| 0.09 0.168/0.031| 0.1 | 0.39

9 459 0.35 372 238 |1.77|9.89| 242 0.34|2.63|19.0|0.48 0.2430.110| 0.16 | 0.40

10 |257/0.27 818 | 27.3 | 1.42 (220 291 | 1.44 5,89 27.2|1.01 0.110/0.220( 0.19 | 0.44

12540/ 028 424 29.6|1.40 [10.4 223 0.32 | 1.48 9,95 |0.30 0.175 0.090 0.16 | 0.39

13 535(0.24 50.320.3|1.02 (189 532 0.72 0.71[0.75 | 0.09 0.3040.025/ 0.22 | 0.78

14520026 340 70.2|£.70|9.83 348 0.10 0.23 (0.3 |0.02 0.3820.016/0.11 | 0.17

15 546|073 5.49 | 70.9 | 8.03|7.54 277 0.20 | 0.22 | 0.31 | 0.02 |0.415/0.015( 0.11 | 0.15

16 |57.8 | 0.17 | 50.6 26.2|1.95/125 357 |0.71 0.56|1.40|0.09 0.5250.016/ 0.14 | 0.85
S(nin (SHAHE) JISKBRL , UFOBETHNELE,

e EBAR |TI O T.Fe: SHRF P 2B~ Z70LEHY TLRER

N | € | V| Cu |ERES TUC T E M. Fe: REAS /—IL5M- EDTAMEE

Fed : =70ALABRAUILREE

7 [ 0.046 | 0.000 | 0.002 | 23.16 | 0.564 [0.482 Fagim

8 0.13 0,014 0,003 12,69 0.204 |0.036 . WG I S s

10 |0718 013 0002 |7 ar | tota 1os O samman

12 0.12 |0.059 | 0.002| 14,98 0.277 |0.184 €20, Mg0.. M0O 00 MO0, ol Cl2

13021 |0.008|0.001|26.65 0.498 |0.014 LCPREANS

14 | 2.27 |0.004 0.002|13.92 | 0.268 |0.007 Sl Sxi Aty G0 MR, T10:Ri055

15| 249 |0.0040.002|10.99 0.201 |0.006 Ki0: ASAL=BRAXMIER

16 | 0.15 |0.010  0.006| 18.33 | 0.317 |0.024 {1,020, Mgo:| MnOIIAWKEBUTT.C P

HEE I EN X MRS
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T4 FRAOULFAAFER So(nim

N C Si Mn P 5 Cu | Ni Cr | Al A ‘TI Ca | Mg | Fe

11 | 4.44 0.003 0.002 0.220 0.085 0.005 G.DD‘JEO.DWi0.0ZH 0.001l0‘001 0.002|0.001| B

(SHiF#) JISEBML, UTORRTIVE LR,
€, S ;MR- FOMBRRE
Si,Mn, Al P, Cu, NI, Cr, Ti,V:TCPRESKAN
Ca, Mg, NI : EFRESIFE

(1) EHEESN T FE R
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(2) MESN 2  RE- kR
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2FEsHEhCREOENRERRKOIAY 1 MHERE | B RS CEREOPOENIER
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(3) HEESN3 BEANA-BEME

BZ4m E2m, BX0.5mDOSEANMNRROBIAFEHTEHES. TOHHESAEERA2 LR
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130.005g TH S,

REEO100E S00E0RNEEEEER 2 ICRLE, IRBSHICST2uWERIT , 3F2
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EHEHORLEEAISNS,

PLOBBLERNS , BROFRECIKL , CORBIREHUSTHS.
(4 HHEESNY BEJH - BBAL

B 4m , 162 2m , BZX0.6mT , PrARTH-LRH3OHIMATH S, TOIRERES
H3CRLE. REARERTHIH , ABO—REFBECL> TS, SEICHHEDIZOPLBELN,
MCRIGIZEL, BEB20.09g THD., COHMBICDVTEDAHREL THEOEKSOHE
HELn.

RETEO1008 SOMEQBNMEAEER3 ICRLE, WNSBERICEE , ERICR-5 2588
HFHEBENS, BRICHETEINYVHESREIVOSNT , FRELORCLoBEHR (REBTE |
Feo) FBEL , SEICEMBEABELTEMLEAF KBS (A - FeoOHF) EBDN 3
LEROHENRETNS, HEMNFORANERBETSE VA YA L (Fe0 ) ERDEMMM E
13835,

Lictf T, BEBRRHNS L THENTRICFE 520
LMBF THIELcBRA EHESh S,

(5) EBEESNS HEPECGER

Exam, E1m, BX8mT , 2ECHEELLEEBOS3HHTHS. TONHERZER
ISR LI, —2ITKEHESA BEL TS, 2RICERD ZPPHE MCRBIEEL, LERE
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REEN1002 LO0EOENMAEREER 3 ITRLE, BNRBEICE  —ECBR=h3H35
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MIZEEEhaL,
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EICARODAYA b (BtF—#: Fe0) DHEGEN LB TLHNBETND. BEHFOHM
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R LI A KB (A - FeOOH®) LBHNZABROEMEMRING, HOUWED
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(7 HHEHESNT HE-NEE
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BFELLELEDEEDNS,
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ElEH L O LSRR RERE ST S8R (1205) EOHBARET>EER (H3 B
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NoOBICBAThIERICABLTEESThi- 0L #BEZhS,
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DCORMINSET
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EOEREENS,
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EOEREENS,
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(M. Fe) |30.28% 404 |, BROMHOIERE L SHMIERAS ( Si 0.+ ALO:+ Ca0 + MO +
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TERLETEEOBSERTH S, =, C.W.OFR1L.02%T , BEE-#EKEOLENT
BAO—BTH Y — V1 FEOAFIKBCH (A - FeOOHS) ELL2BEET ST ENRNMT
5na.

=% ZEHORBRTELOUEMITER, B3 cE40ERNS |, HEZOHLEMIBMAICTE
fTr5n3h, SORNBHESIIOI T FEROBBRAZORBERIRLZC NS |, FiH
OWFTER OB ITE, FREESRACTEENBEOEBASNS,

LLEnERERETHE
OROEREENRL , CORMIEIRSTT,

DHBIC [FRPRACER SNATTEESEL |
EOEREENS,
(14) HEESN4 R BEREBLaY

B Z45m , 0540mn , BE#28mOBEARETHLEADE (A SNEHANTS S, TONRERES
RBICRLE. 2&ICKBEZCEODNECROZRESATI\ZHEEEY S, BNCEENS
RERNOBHZRERVETOFRCFREOKBICBIBETES. SBICERNIITEETSHS
A, MCRBIZEL), HERZB 68 THS.

RETEO100E S40E0RNEEEESH 8 ICRLE. 100E0ERTIREECEANGET 5.
SECEMBHIRUCUTERLEABROF F I KBICH (0 - FeOOHS) NMEMEEERE>T
3, ELHHEOEREMEBDNIEMCAAROY — 1 FICELL T BRICRAS.



BEORBNIRBETHEIVAIMF (Fe0)BR, T7TVIM F(2Fe0 5i0) BREDIHE
MEBREREThLL, £, AROZEBEREINLL),

B6ICXBEKFr— FERLE, AFIKBIBO—HTHZS—H 1 L (A- FeOOH)D
WIE-sFREENS M, PREOIVRY T, LEOEMI VA, ELTLEY FoOYT
k(Y - FeoOH) fiEHEN 3. 4F  EMBOFEERTE-V@HEnT | SoE|MMAE
BAMERT-RIDBERTHES.

KFASDHOBR (X3 ) [CEBE, BT Fe)52.0%ICHLT , BILE—BK (9291
Fe0) (33 0% EERMICLEL , BICBEEZH (~AT91F: Fe0.) [370. 2% EERICB < L #
AORBEHFEEBE_RICELLTIS, Rfo, EMBE (M. Fe) [F0.26% &0 <, RPOAS
DI|IREEBMMIERMST ( S10.+ AlLO,+ Ca0 + Mgo + Na:0 + K.0) [313. 9% & 7zl BEKR
BICAEN T REBASNBIFYOL (BEFIOLTRT: T10.) [20.38% T , )\F I T4
(V) E0.004%FET S, —F , BEICEBENIMSO—DTHSH (Cu) 120.002% L1430,
Lie#fo T, ZEMIIHSERERHN LT 2URTETER LT EEFEL,. =2, C.W.08
I38.70% &2 | BEE B EKEOUENTBED-HBTH Y -1 FFOFF I KELEH
(0- FeOOHH) NS BICEMLTNBCLERMITIS, &5, KR () H227MmESL
BETHCENE , FEBRBECOEALHYRRANTHS SBERENS,

HEDBERELESTHLE
DOTOEME , S LCRSERIRANT ,

DFBIC IV BFNER S ATTEENEL
EOEEEETND,
(15) HEHESNIS B2 SR BREY

B|&SI , 7w, BT T |, SEICKEAHEPBICHDOCENTS S, TOIHEERE
BHSICRUE. REICIEEANSA S TS INAEHERBRREFERBIBELCREEET SN,
BFREHAHONZIOT , NFAEHRUBREZRS ZHENH 3. SHEICHENTOPLEA, MC
REIIEL, HER348 02 THS.

REFEO100E L O0BOBRASHESHE ICRLL, 100EOSATREOFANGET S,
SERICEMBHIRUELTERLLALBEOF £ KB (0 - FeOOHS) AAMLSEEEL) ,
EEHYRREOEMEMEEDNIEMEABROAF 2 KBEH (A - FeoOHS) TERLT
VBHICRAS. BZORBNBETSHEIIAYA M Fe0 )ER ,I7IP3M1F(2Fe0+S10,)
CERSOUMESIIRESNLL), £, FROEEBEREINT , KON 14 & FEOEY
HEMTH B,

EEANDITOBR (B3) [CLdE , B (T . Fe)546%ICHLT , BHLE - (IR51 1+
Fe0) 35 49% EEMICLB( , BICBHLE IR (AT 51+ Fe0,) 370, 9% LERICS , &
DOXBAVFBECB_BICEHL LTINS, £, M (M. Fe) [F0.73% £ <, BROAMS
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BICBEN T REBASNIF YDA (MEFIZIVLTRE: TI0) F0.31%T , INFIIA

(V) E0.04%BEET 2, —F , WEICEEENIASO—DTHSH (Cu) 130.002% &L 7450,

Licifo>T , ERBIIPHEREREH T NS TRTER L RESEL,. £, CW.0#

138.03% &8 ¢ | BEBE-BEKEOUENTRAO-HTHIY -1 FFOFF 2 KELH

(0- FeOOH%) NS BICEML TS EERMIITIIS, EBIC, KE(C) P2 9% ESL

BETICENE , ARHRBLOEACREILANTES LBESNS,
LLERERERETHE,

DR, SELCRSESRENT,

DERRIC I BN SO CTTEENEL

EOEHEETND,

(16) HEESNI6 B REBRLE

‘93w , 958w , BHL2mMOPPREIDSHHETHS, TONRERAEBAIICRLE, *
BN cHEAKEEREDERICE > THEDNEREEET2ENT S S, EREBNFES. BLE
PHRERES B INHELOEMTL TUAKICESERETH S S, HZAHRTREERERLE
HKBREHABDANSHBENE. 2RCHERNRIFREETSHSH, MCRIDIZAL), HEEF
22.0gTH3,

FRHEOI0E COBORBREREER I ICRLE, BRBEEICE , BRiCROEANE
ELTUL S, WWERIE, BBRADIZAYA F (Fe0 ) BREBREDEMIPLHNIIERD
FPAVPSA L (2Fe0-SI0:) ERNEELTRESNS, £t ERBOTER , @AThZ
L, fOEMEOSRIZHICBHENTREBEROEEEA 5N S,

B7 ICXBENRFv— FERLE, D291 FOEIE-2EE N0, AREDI 7Y
SA4b, PBROITEXIA b, Ib=Y1 (KaAlsi:00, WP UN, FLTY=Y1 FEOF
FokBEHEBMRHEN  ROERAOHYER S FF-BLT 3., 48 , ERBOFEERT
E-sigHEhanot.

RS AOBR (B3 ) ICEBE , 2B (T Fe)57.8%ICHLT , BEE—#H (9291
FeO ) [350. 6% T , B{LEZ# (AT 1 F: Fe0)) [326. 2% SAARMICLEL, F, SMEE
(M. Fe) [30.17% &2 < |, BPOMFOIEMEZ SFTREZMS ( S10.+ AlLO,+ Cad + MgO +
Na.0+K:0) [318. 3% TH 3., PHRBICEFNTUEEBASh3F YT VA (REFI=ZILT
BFR: Ti0:) [FLARTFEEL , NFYIL (V) E0L.00%FET S, —F , BWECEHEN3AS
DO—DTHBHM(Cu) [F0.006% &L L), LA >T , ARHEWHREHREFRHEToMBTE
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BREO-HTHIY Y1 FEOFTFIKREHE (A - FeOOHS) TLVRFET ST ENEMT
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B Z45mm , 24 , BaH14mT , HELLEASECHEOILENTS S, TOHNBEREER9
ICRL, SUVRURNIBRERHCLOL, FCBEROLHFTOH T THNMEPOL SBHERT
H3. BARTHANICHEELHEOBEOLSARICE > TS, ERCEENFZLN , MCR
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2EWRTHIEIT o 1.

BEMOERASAHERER 1 ICRLE, FERHOPROEEVHEAOLERS THER
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(ca)l o4& BB ENL, i, M(P), PYFEY (SD)FA, MEASELTHIT Y
BFSEENTVE, EBASA, S\ Cu) LB (sSn) THY , B Zn) AR ENT 8B (PD)
ERRETRBETECEHE , FREAFOEHBMMEEVC LTV SOMENENEDOHID
HERRTEZLA, ESZ B cu) LB (S OEE |, AREHICE (Pb) ZRICHRNICE
BULEBETRBLNESBI SN,
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MEl, S5, WAE) OEERS THBMW(Cu), (S, (P DRSO LB LIE, TOE
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EEBLAOSFERTERERLOBENBRTELVEOLEDNS, LEA ST, AHHO
EERAMIERIT , BBEVOHSOMMEMERBRTESEOLRIBAILL.
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AXBHRICENT , EF () FREShBUCERUVROBENEGBTH I LEH5 , ER
WREETHSD "8, 5ISHA [ Malachite CuCO.- CUOH), ] DEENEZSN S,

oo ens , EREHZ, 8B (Po) ZERBLAERENTS SN, TOREW/IN VTR,
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B2 EREVMOPYCW-Sw CunHhE

BEMEMOBBANFEToTLVEIZEH S ARBOMERECHT 3MRIZWS BN o e,

4 £ & B
41 #%IREY

1 BEHNNINSBERORRSERIEL \VEEORVEE LLRRR TS S, BEIDH
THHONMEETEAONISEDRNOHTIBETELN 2.

2 BHNAENSIZEE L e B REM TS Y |, BRICIRRSEAThICREN B E0
cHEEThD.

42 % 2

1 WBOBRHCEVBSEREATISEDEREENS,
2 HEULeBRoNBIREOUEMITZ, UTO#ED#EShL.
OHREARE, ABESNT N9, N10T , RBNTCHSAZNIFMBAZORRICBAZTH
ERICHBL TS SN EO LHRENS,
OEBEARIT , SHESNRE |, N12, Ne13, Ne16TH 3,
OEEEART , EEEEN 1 (RER), Ne2 (HHR), Ne 3 (HEHH ), Ne6 (BEIK)TH S,
DRHEEN 41T, MEHFTREC, BUELEBHLTHD., —7 , AHESNKS I3, PEFT
BHRTHD.
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43 i@ @ ¥

BENI7IISBRTEC , W (Cu) LB (Sn) OFE , FESNHICH (Po) EMA THERENS
EREEHT , REROXTAY LG LEOEREEN S, £, BN EOREAENMITEL ,
BERFICENMIDETLTISEEIASNIHNTSE .

+ BEITH

"1991.3, 1997.3 ERBEMEABNTRS

1997.3, 1998, 2, 1998.3 [RAT A SN MR BN I 0 &

1995.2, 19967, 1999.3 RUENEHADMERS

1994.7,1995.3 LIHE BRI/ COGRKBT

1996.1 BULHREF RN

HS2OEBRATHIBRMEOSNRRESSE , JIBTY /) UY—FR.,

“thO H 1986 THOETHF. SLBH pl4

"FRETESETEOR 1991 TRNERSH - B, 8T S UT-FW

BB wAl 199 " EEERNESHTOERNEAR ., TEYERRE S EARES 38N, p30

6 & =1

(1) BEOREEBOEETRISRKE( AT HE
0} % F-3 BHEPHEAERARSORETERLT , BREENVKRE  SMBEENOHT
BICEETIEOT, PARPPEZRUPIHALZESFISS.
DRBEAE  OTHRLCBRNS , ASCFEYERIHLTNILLTLVREOREH
(RBE%) (BR) ICTBMICEMTZEOT , STHNICIXOORERTITL,
OHEEAE OTHRLBERAPLHROSENS - $ITLT, BUSEE>T(BETE
CiIMER) MY 3HET , TOEMBEICL VREMRER , G PHKZERIORL
25,
DR BEERL , WLITRLAA THNEFEBICERT 250,
T
AHETR  FEFHIABORBTELOMUEMTERET S, FEBEThETOR
BETORSKMESN LOHLE LEWHEBRBRHETIRFROSRNT - (B206) &80
BT, T.Fe- TIOHHE(H3ERW) &L T. Fe- ERMSHHE(H48R) DFREITo 1.
EORREUFICRLE,
SEIENT (LbR3ULI2L) QUEAEHELTHATESOT , BABCASHTHAC
EETNEHREABICUY A VLENMBEAEN TELTREES2 L, BABONBYUTES,
FHRTHIHUPHMNECTERSNLEON  RERAOESORRILESTH 2 EICD

—215—



T, HENSEHICHET 3HETRY , NRLLTORBROEHEEFRAEED TITOA
BETECREAHEIEODEEDND,
(2) BOSFERICONT

SNBERRICEMENTLIZLHS (Toal Fe=T.FeeRR) OBRE , ZORICERTATLIZ
EMEE (Metallic Fe=M. Fe), BILE 3K (Fe0) RUBLE SR ( Fe0.) LOMBREMEICE
RBE, EEOTDIBILY (HEMROREN) ERLTHY , ThEDRDH (Fe) DBEM.
FeDBEESHULEEDOHFAEDT. Fekiis,

Lichf> T, ATEZEEHTIBECELHD BRI L TEHT EBENS D,

Fio, BEKICETOBICENSLSEHEEE LEEONED , RPORORSBERSES
ICIE, 8 (7. Fe) FEREICES.

nd , BtEothoilaswe LTRO=
MEEESBRIIRHESNLEL,

o, K EOBERIS VBB CHIOBRS , Ko (C.W) CREBBRENMESLETF
KBHEER (Fe0,- H:0=2Fe00H) F—MNICHBHEND. TOBOBEOHEERDR, ¥'~Y1 +
[ Goethite: @ - FeOOH ], PHI+ 1 [ Akagonite: B - FeQOH ], LEvY F2O0YA
[ Lepidocrocite:Y - FeOOH 1 M3THY , ERBELEEFICLIENT 3.
(3) HEROLEWICONT

HREBATHESVR—HCROLOLEOTH) , BERESARUXBEROBERICLE L,
FRIELTThSDOEENNThNDOESEHETEHENS, 6 , COEFNCHSFAHOIKSE
MEFET 3.

BHEER (FeO - FeO.=Fe0.) A\ B DN, (LEMA T

Hercynite ( FeQ - Al;0;5)

CEYZAS Wistite (Fe0) BEOREECIZNEOR KSR
I7AYSAH Fayallte( 2 FeO - 5i03) ERRPL— A KOS B8
RIEGA | Magnetite (Fe0.) ERBAELIIHERORE
|~R&qk Hematite (a - Fe0;5) FRE - FRE
RIAIAR Magherai te (y - Fe,01) FEE - BRe
SRR ERI Ulvesping (2 Fe0 - Ti0;) G, WA - ARARER
AWATA - Timnite( FeO - Ti0,) WESKOEL ISR
Ya-ETNuhfbt | Pseudobrookite( Fe:0i- Ti0;) SHHE LR KSR
7—w4F | Goethite(a- FeOOH) BEE, FEL
| Akagonite (B- FeOOH) He, FER
|.Lepdoradite CY - FROOH) B, FER

DS A FRICS CHith, MRER

Plagioclase [( Na ,Ca)( Al ,51)404]

| Quartz (5i0;)

Leucite (KAISI;04)

Dol omte[ CaMg ( C 03]

= BRI, ETRALIBEEED,
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3, BETEMHEMATATRIITH o o, BHRAFREEHOHRERNF S5, 7R-OMIC
BPRFIO,. 7R EE/FFATO (/O HFHHHRNRT TIRBIERTSHS. 7AT
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