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—_

3F6203 = %Og + 2F63O4

3 T = 298, 15K B
Eh = Eh@'+‘—°'g591gf§‘

Eh=Eh®+ "-Z—“‘-zgfm (3-23)

& REAFHN, BRSSEARTE, UIESE SHRN Eh f—EEX, THR
(3-22) M 3-23) BR & XK,

9,221 ~0,059pH = 0,221 +9-—2-§§1ng,

Igfo, = —dpH (3-24)

Pl FE RSO ESHAMELER AN LN, AREEN. HAZRHENE

EREERE RN, ETFRIFETERSNERE, BREHTIoR2HgER

B, R ERAFUER NS E A, Bkt G RS RN SR EIUE, L=
TS & 1B, A 78 vl Bk 1R LAY SR ERIRI

(=) O ERAEEROITE

ZER F B o e LR RLEIOINT, R R B B W B0 S 0T AR B B R RSP R R
WO SR B E TSRS RN, BR AR AN FRIE R WA RAT S B, RHE
s MR U1 B IR T 22 4 IR R - A A K. BRI FRIREARRAN—
B3R I g R0 H BT e RATR AL T LT &

(1) M 2R AR AR NEIFES T, P FETHRY B HERER,

) . I J
G = AHB G T A 1) + gl AVdP

BERER R T RAR D ERZERT

- 23 -



. . . I 7
AH = s+ || ACAT
»

A% 1 = ASCosann + ] ACp,dInT

29813

ACp, = Aa+ 46T + ACT
BrUE AGy = AH o510 + 5 N ACp(TIAT ~ T A4S sanin

T
F1]

r

- Tj ACH(THdinT + j: AV dp (3-25%

13815

R i B A AR X A WA, EER TR TEHE/AH B he s BRI R — BN 2
Fit#E. BREET 46%:.» BB U sRFENSR&EETR. X G-25 £
T.PHXRAEZER/EET., A G20 REREFETHEMHRED JH ans0,
AS e, MEHPFRRESTOERI BTTLRHERRETH 4600,m. A%
NEEE&ROBET Cr HIBERBENE,
HEAHI—BE TREREE HeHoywas F1 S8, UH L H AR RNLG0.00

AG Rz, = dHr 5,0y =T ASTix )

AHZ 0= dHZ goaasn + S (Hyp = Higg 16300
;QLJ:I A(HT-HMS.IH) =2 (Hr“sts.ls) l'*IJ“_E(Hr"sts.w) E#%

JG?(:-,U = -’-’fH?uas.u,:) + A (He~Hjgy.48) — TA85%.0)

= A0 401151 F Td[“—"""w_j; 28, S’(r,njl

y

= A0 8000180 + TA'[E" = T'i?" Hios }
’

= AH?(EQS-IE:I) + Td[gz.—?Haﬂ‘]

r

FEE

AG® ¢, = AH 508,18, + TJ[QZ:{{;M] (3-26}
r

by Gy gt 1 SRR, RO — O AT e
S5, 8T DL BRI T 4G %0 To ERAE HyHi B SSBT LU,

— - _
G0, = dH® oy + TA[H’ TS; Hasre ] (3-27>
41}
h.QLh(zE.S_-,LE=S'§_ He=Hyopis (3-28)

T T

#: 3R G-28) RN R RERE T HE A B ER. REARG-26 T Kl R
R EHEHER,
H#TIFERRR T A, GRELH,

- P -



dG = - SdT,

dAG = - ASAT
BB ek 4S B2 THEM,
(s ddG==(  45%,udT
49130312 158.15

B EER K

g

JG?'(:',:} =AG?(208-16,1) L oauts dSe{,,l)a'T

298416

AGT 1) = dG on15,0) - U ASEeeas,00dT

298.15

r
+ ; AC pemd fdT ] (5-29)

HERREGBEEER T JG%600.160 T Chey B LT B

B, HETFRRRLE 500K ,1000bar &4EF B BS54 8 B g i,
CaCO (A = CaO (@) + CO(R)

FUEBABFNER 3.3 B
21,5 MAEDEKNIEE ]
AGf;,s 15‘ dHfzgs 15 -!i'Sf 48415 \ Ge-Hipes | csr ! Vl'.;l'l
& % { 00 !
:E k] /mol |

kI/mel | T/mol-I |  I/K : /K - em?

i |
| H |99.?15+26.92{>x 10T
CaCOu(F) | - 1128, 842 | —1207,370 81,71 -102,13 i 39,954

= 21,576 X 105/T*

\ | 62,422+ 3.678x 107 T
Ga0 - 608,481 | —635,089 38.21 [ - 43,31 -50.9337**'*-7.5oaxi 16,764

®1057!

37.820-2.544x10"T ‘
Co, - 804,375 - 393,510 . 215,79 -218,28 |—9.9885X1{)"T"" 4
'i \ T4 7,064 x 10°T L

| ;

# B % B Robiedy A (1078,

8, % T =500K,P=1000bar If,vco,=0.95, [fco, =950bar, 4V, = - 23.176cm?®
OQFBARK(3~26) 8
AHF (283.15,1} = 178 T?Ik] ﬂSr (208.15:1) — 160’ 290:[/]; AG.G(N! 18,1} = 130 9301'!]

A[%&Ll = —150.460 3/K AC®=40.527 — 25.800 X 107 T' - 22,203 x 10°T %~

1049, 8487 °
BUAE  AC, gm0 = 127,231k,
ORI G-260)0 &
AG, tepor1ognr = 125.231k]
AFMAR G291 RE

o de o=



AG ts00,1000 = 128. 842k

@EEF SR 500K 15 hiedigihE, mRE R caco,,cao CO,, £ 500K I
B AG m,0 2 512 — 1076, 292k /mol ; - 582,330k ] /moly — 394, 920kJ/mol (Robie,
1878)

_ # AG, (500,100 = 125.323k ],

C2) MFEFF YRGS EN R E AL AR S B, EREEERR FEE, T
PLEFETE, E2EFYBTEERT WITER KR, IBAERT MERENERY,
REEFEAERY, FHEAG-25—G-20) 2, FEEESEREN NERETHH
HAEICT 10

(8) IR RS R, SRE N OFRHE T il B BeR T R,

OFET—REN, RN B EAREE hEaa el

AG o0 = AGC ¢, + RT1InKa (5~30)
5 IR R RN, LG, = 0 _
AG® .= —RT1nKa (3-31)
MREMER D IHRRE TP FETH Ke, i RIR H 4G6% .00
#l. ARE ,
3NaAlSi,0, + 2HCl(, 5 = NaAl1,S1;,0;,{OH), + 2NaCly,,; + 6Si0,
LB YA EHEN, FERBREAA

a
Ka = 33aci
Gl

WWBTRRE TP axuct Fl ouer s BT KE A6 T 0,000
@F R HABSB MR, 7] R EESREREN OETH E AR,
AGF ez, =RTInfo, (3-32)
IR R B R BN ch E— R a0 5 A0 B e, MW BRI RS 2R e EBIH
FEE S IR R BRI AR A E B 467000
() ARRARTE T U AN E R (R, KN, 1982)
AN
Agaw = - af*’-lh (AO¥; - AO¥s) (3-33)

1+t

o (3~33) 1 Apap 30 i3 BRI F B AR LA MY B BN & B, | A #E—
PR PR AR A T B B RE
" Apaw =dGThas — Z2AGT

el —BH, ShEDHRTR, BERETX, n.0 H5X: o, BEAETEREEND
SETFHHin, RE5AAMTSZHBEFELENEETFRE. 2ZHETHEERASD
WOk SERR RE BB S NES, AOL: A—EH, SHEPTEREHETHEX,
HBZAETHA #ETxﬁfﬁﬁT,xﬁ{tA%H'] AQir B—HE. ACY S4EW
mEETER. .

AOY = *guc?mm — AGSu —aag) (3-34)

o 2g -



Xﬁ%ﬁl‘ﬂﬁ%%ﬂﬁ‘ﬂé—a AGSwowcorE HIBE TR AR 258 BALME R A B B i,

ACTux g BHRRERMAN AREH T FHEF) B9 LK B Bk,
ST,

OXTFH—BAE OB TR, B Apaw B0 5 AOF R R SHEX

1,31,

F O DA maoyﬂfﬂi?ﬁﬁé{tfé%ﬁﬁizf@?pﬁEﬁ;ﬂ’aﬁ%Whé%%ﬂ’ﬁﬁmw Lﬂ ;ﬂ’

5 ACH e, BRTRHEX R, HERRIAR Ka, HME— L4 EHHT HACK R
@R BERNFT DT LR TN Y Apay » AOY 10
AcTwan = Apeg + Z(ACTapy ) (3-35)
T ERTHREKESETFOEIIREIE, 465 TBENKEEFRER
HIRZEEe, W ih, FOR A AR T T A i I R T M
() KEBRFTBETSRATISFEFIFE (Hﬂlgeson, 1981),
#E  FETFnE, |
ngzc:ﬁc,, T _0.T(28y(P-P) +ay (PP~ PD] 4 TX
T-9 (T —-8p°

(3-36)
S0 S, 1, +C1,In??1 +Culn (;‘_9&)

r 91[2331(P—Pr) '}'a“(P - P
2(?‘__,91)2.

+w{¥Yer—Ye., 1) {3—37)

AH = AHY + (Cyy+ Cop (T =T + ngﬁ?;ln(;‘ - 9.5 )
L

Fa (PP 4oy (P- P>+au(P2 ‘m)

Za,,,T(P P)+a,,,T(P‘
2(T -8yt

L2084 T(P =P +a,T (P~ - P
2 (T — 83 '

+ o, Yey --T,fYr,,z, —Zer+ Lpy,1) (3-38)
AG“ AG?, S}Pr,!'z (T - T:r) + Czj ( ) .

+c;,[r —T (T 9;)111(—-7%—)1

[a“(T 9 ) + asz:l (P P ) -+ I:agj(T ej) + aIIT) (PS Pi)
2T ~8p - ' -

i fZrr = Zreps Ve a (T = T3] . . 6&-39)

Z,.‘,p= - 01 i . | (3"’40)
Ep,p C

ow-.'



(), H(38)-5 ).

-

- ), = alneu) | (3-42)
(%) 2y,

u-tg'i'tqj Chch 31532\3353419 iﬁ%ﬁ%%ﬁ%ﬁ%#?ﬁﬁﬁ“@%ﬁﬁ‘ﬁﬁﬁ?ﬁ
BN REDBORYE. BOSURBEREENEARR,

(Z) BRFHEUNITHE

T. L% E RN _
HHRANEE - CEEN, BB SEE ZEXRY
aT T
XL BRN
AG
i PP i
aT , T
L5 MR R YR TR , WK (3-45) S
ro(£82)
\. I ] = 4H7 {3-46)
. oor. {,m T T
¥ 4G®= -RTIkK LA (3~46) th, &
-alﬂ.K = JHQ (3_47\,
] oT ]’ RT?
(1YERETARX, AHCBESTER, - _
_ AH®G (1 1 -
]gKCfni_ng{rn)+"2.—36"§r§'(Ti Ts) (3-48)

) EREEABK, JH® o) NEBIENHHES,

c _AH“)i Aa inT + Ab T + Ac T2 1
&K (z.sosR T "7.303R ' 2x2.308R 6x2.303R
(3-49)

% 3-49) s AH, 1 T 58,
METPM G, = - RTInK H%HE, SERTE TSR0 &, RUFRERE

SRRRE AR, REHRK.
ST B 38 7 L R TR Ao M B R K

~ 28 .



2. 8M, BETRRMMHN
5 BEE Helgeson (1969 £,

FERBB S, RAFEERRE THEE- - Ffo R Helgeson BHM—EXA

BB EE B EN
A58 =45%+ 45%

(3-50)-

R (3~50) th SSTH AS? FHR G HHAAHLH, DBRRBEENEYE. — 1 84YE

B2 i v, R BB Y
dG.(vlc) = z (Nzin)ifzr
+

AG'{:') =B+ A/S(r)
B= - [A5%dT e RANKABEI KIEO—I73C 2ZIVH o ST XA

By = s.exp[ —-exp(b+aT) - %‘—]

€e=305.7.b=-12.741.24=10,01875,0 =219
@ﬁ AS?(!) = -ddG?(r)/dT
B (3-51) SR (-5 A58k, LIS H

Aexp[exp (b+a?} + I

B ] 1 '
A8y = = " X F+ aexp(b+al)
U T REFREN
T,

Aexp[exp(b+aT,) + ] ] )
Eg= — 45%, x[F+aexp(b+aT,) ]

FEEERERT .

A5, = ASCxdexplexpb+al) —c+ (T =7,)/8] % [1+ afexp (b +aT)]
@

i c=exp(b+al,) w=1+ach,

Pl s BT
ACopimy=a+ BT +AT?

T
A% = dS%an+ || ACpucdinT

T
¥, (3-55) HIR; (3-56) HH I, BF R NI BT AR
482, = AS&rexplexpb+al) —c+ (T =T /8]

riy
[0

= A48%r, +aln

+BT-TH+AT*-TH/2

x[1+dexp(b+al)]+ 452, +aln ;‘

T

+B8T-T

(3-51-

(3-52)

(3-53)

(3~54)

(3-55)

(3~ 56

"'3g -



+A(TE-TH /2 (3-57)
5 3-57) th 6=219,a=0,01875,b= ~12,741,c=exp(b+al ) =7.84 X107 o=1+
ach =1,00322,¢=a0 =4,106,

B’ L6 = ACp - || ASPadT

Hrh AG Gy = AHRx,, - T 4S5 % 1y
Bril
JG?(T;=AH?(T,>—TAS?(T,)—§: AS,.(T)G‘T (3"58)
HRE-5T AR B-58)h,
AGE 2= — AS?.gr,;.[-—e—{exp[exp(b +al) —c+ (T ~-T,)/87-1}
[ri]
o T, —T] T AS% 0+ AHE g — (Tln ,;{1 -T‘+T,)
BT -T2 -AT3/3 -T}3-TiT+TH/2 " (3~59)

¥ A4G%y = —-RTlnK ), ARG, BEHAERET, KEFPHE ZS5FHE
R EAR

ASE iy
2.303RT

JHE A5 T
+(T=-Tn/8 1!~ rerp) A0Vl
/ ”] 2,303RT  2.303R

< (lnl —1+L)+—Q—-—ﬂ T -T.)*

lgKer; = {T, ~-T - %El ~explexp(b+al) —¢c

2.303R T, T 4.606RT

A s
— (L TIT T -
T +73) =60

R e HKBNT WEES o B A A RFRHWER; a.b.0 2IFREHEE RATE.

IR SE I R R T RURENF £ A THESEXIEERNER T E X R %
F o

=, B RE R RIS & Rl SR

EX Y FERREEHRAXTRAZTEN, B RHT MRER S, [N X
BHTEEVHRERBEGANZRBEEREF B, ATHEEERHA TR 3.4 & 3.7
s EKIE, FEKE,RobieflZhao Bin%:(1987) FEHaselton FRobie % (1987) &
BN BIRGSET AR AR EEEL LR S E LN B AEE, MmErR Y55
£ B5H XM Ca-Fe-5i-C-0 F Ca-Fe-Al-Si-O KR #HAHS R BB LY
ke 2ITERES.

«-30 =



1.4 SNORDRHANTREENbarNERBRE &4 TR AHERER

. de?nnkJ/moI V“,.
500K ‘ 500K | 700K ‘ 80K ! gooK | 1000K ‘ 1100K ‘ 1200K e
Hm | -482,130( —g61 286 - 636,156 —610,777] — 585,708 — 560,954 — 535,201 - 511,419 30,274
Mt — 944 ,253| 911,679 ~879,905 — 840,125 —819,068] —789.434| — 759,472 — 729,441 44,524
Sid": — 622,866 - 595,937 - 539,128 29,378
Cal |- 1076, 02|~ 1052,723|~ 1025, 427|— 100,238, — 975,195 — 950,289 — 925,510 — 900,161 36,934
Wol |- 1492 315|— 1464,040|~ 1485, 980 1407, 954 — 1380, 021|— 1352,174]— 1324,373] - 1205,928| 39,930
Otz | - 310, 305 -801,218 - 783,176 —765,287| — 747,572 —729,982) —712 474 — 695, 017] 22,688
And" | _ 5195, 361(— 5081, 771{— 4969, 018]— 4856, 536|~ 4744308 — 4632,357| — 4520, 162( - 4406, 074| 131,850
Hed® |- 2567, 955|— 2513, 950{— 2460, 468|~ 2403, 508/ — 2353, 837] = 2300,891) — 2247 970/ — 2194, 488| 68,270
Gr |- 5049, 779~ 5929, 028 5808, 043|~ 5689, ORS| - 5569, 54¢) — 5448, 789 5327, 443]— 5204, 276 125,300
An (- 3864 2133788, 764(—3718,703|— 3638, 881|— 3564, 325 — 3438,505] — 3412, 139| - 3335,330 100,790
Fay |- 1812, 315~ 1379,627| - 1247 ,289|~ 1215, 071 - 1181_918| ~ 1150,821] - 1118,527|~ 1086,235| 46,390
CQO, | -3804,920 —395,149 -395,359| —395,544] —395,694{ — 395,830 ~395,936) — 396,035
H.0 | ~219 072 —~214,036| -208,845 —203,543) —198,131] - 192,642) - 157,093 - 131,485
Ep*' |- 5089, 040 - 5578, 110|- 5549, 130/~ 5419, 980 - 5283, 700] — 5158, 990 - 502K, 067 | — 4699, 426] 138,7
Di |-2918 662 — 2860, 617| - 2802,910|— 2745, 390| - 2688, 092| — 2630,281| ~ 2572, 451|— 2514, 207| 6,090

(1) g French(1373) M5 Ry R (2 ) diHelgeson B (1978 S oo B A 35 (3 ) HRobie, B A%
& B B8R N5 0 <1987) + (4 ) hHaselton, Robie 25 A A5 B 8 % 38 31 0048 df (1987), M il B A Robie $(1978),

#£3.5 SmAhBiENTEEEH bR ERRERFTHIAERER

o AG §rg51,k/mol Vs
500K 600K E 700K | 800K 900K | 1000K 100K |

Mt —944,607 | -911,825 | T-g8s0,118 | -p49,282 | 319,271 | -—T48. 730, -—759.730 44,524
Wol | —1492 430 ) - 1454,127 | —1485,955 | —1407,935 | — 1379 998 | — 1352, 116 | ~1324,364 | 39,93
Qiz ~819,427 | —-801,251] —783,208| -765,518 [ -—747,804 | 730,014 | —712,506 22,6838
And | —5174.732 | —5062,500 | —4951,079 | — 840,026 | —4729,082 j —4618,241 | —4507,490 131,70
Hd - 2563601 | ~2508,107 | —2453,.002 | —2398,214 | —2343,605 | —2289,132 | —2234,838 | 68,30
Gr ~ §036,672 | — 5915877 | —~595.584 | —5675,792 | —5555,230 | —5435,365 | —5314,116 125,20
An —3850,607 | —3775.185 | —53700,097 1 —3625,5341 | —3550,799 | — 3474,957 | -3308,635 100,79
Fer — 9376633 | — 9146560 | —8O15,858 | —8687.455 | — 8458, 003 | — 8233 482 | — 7999, 702 (282,50
Ep - 5812,284 | —5681,721 | —5551,690 | —5422,124 | —5202 740 | -5182 003 | —5030,695 [138,70
H,O -219,072 | —-214,036 | -208,845] -203,543 | -198,131| -—192,642 | - 187,003

C0O, -394 9421 ~395,120 | ~-395,409 | -305,605| -385.771 | -—395,006 | -—358,029

Di — 2918, 586 | —2860,170 | —~2802,035 | —2744,209 | - 2686_844 | — 2528807 | -2571,000 | 66,09
Dol —2052,304 | —1998,643 | —1945,454 | ~1892,763 | — 1840_453 | - 1789, 850 | — 1753,300 | 64,34
Cal —1076,480 | - 1050,869 | — 1025, 497 | —1000,329 | -—0O75,2856 | —950,371 | - 925,370 36,934
Mag -973,418 | -945,799 | —978,43% | -—3891,330| -864,430| -—3837,055 | —3809,623 28,013
Tre |-11135,088 |- 10891, 836 |— 10849,710 |— 10408867 |- 10168 _£64 | —9926,230 | - 9683,808 272 92
Tal —5278,752 | —5151,437 | —5024,671 | —4898,803 | —4773,040 | — 4645 976 | —4519,043 ]136,25
For —1970,775 | —1930,959 | —1891,352 | —3851,956 | — 1812,633 | — 1772, 013 | — 1731016 ; 43,73
Ens ~ 1402 080 { — 1372,987 | —1343,992 | - 1315,117 | ~ 1286,293 | — 1256,837 | - 1227,254 |131.47

EHEd, AL, FEHH1985).

-



F3.6 BAHEHTANCO.AFRAEREH XA THRRMRY

Yo0:
P (bar)
500K J 600K ] 700K J 300K [ 900K | 1000K ’ 1100K
500 0,85 1,02 1.1 1,15 1,17 119 1,20
1000 0.95 | L6 1.28 1,34 1,87 1,38 1,38
1506 1,20 | L4 1,56 1,62 1,52 1,62 1,58
2000 1,60 1,85 1,05 | 208 ! 195 [ 1.9t 1,86
2500 2,51 2.55 | 2.9 229 | 2,19 1,95
EMenymax, 0 11, {1672},
#3.7 FERAEBAEA&KGTH.QMRERYE
{ TH:10
P(bar) i [ T PP
| 500K ‘ §00K. i 700K | 800K @ 900K | 100K I 1100K
500 | 0,062 0.245 ! 5500 | 0,700 ‘ 0,812 0,875 0,912
1000 | 0,082 0.150 | 9,332 | 0,518 . 0,674 0,785 0,453
| | i
1500 o0m 0,121 | 0,249 o D 0.719 | 0.862
2000 | 0,02 0105 | 02 | 04l | 087 0.695 | 0,798
KXW E3.6,

ESEATNESEARRA ZHENTHETENT,
48 R, A, Robie,Zhao Bin & A (1987) FuE ¥ EHRME, B3 THE4BONIRE.

PR BERRBEARNCKS. 8,
%38 BEBENSHEESERR)FEERARAR

) & & ! ©
FPeaE Sflimol. K AG fnkl/mol AH fiankI/mol | Cplik
4
- : i 1809,27 4,026 % 10 3-17,403% 1037 ¥+
And l 816,412 { ~B426,9%6,5 | —5769,8%5,5 \-—e.’rsgxlo“)’“
Hed I ' | —2841 4%5,8 L31&.45 + 4, 012577 —2,039,03T-7 7
[ !

14,2+ — 2678,1+4.8
I* 1,84604 %1087

ERBEET MR EREFH EBETLERA

AG T,y = AHS 5,1y ~ T ASF (3-61)
Ry AHT 1 4SF ATLIA BIRH,
JH?‘:,:) = JH?zss.xs + ALH~H;o,] (3-62)
ALH~Hypul = (Hp~Hyos) pw — 2 (Hp—Hyp) zx (3-63)
ASY=S5Pw ~ZS5%x (3--64)
Wy (Hy—Ha) B SEEGHATR
(Hy~Hoes) = [:“c}ndf‘ (365
558, +r Cear (3-66)
m T

ESRANSEERN R R 252,

e 32 =



3Cﬂ. -+ ZFG -+ 3Si + 603 = Ca.,Fe,_Si;Ou
Ca + Fe +25i + 30, = CaFeS5i, 0,
5

(H y~H150) ana = 809.24 (T — 208.185) — Méﬂ?(?'ﬂ-— 298152 — 2

X 7,403 X 10° % (77"~ 298. 15°) + 6. 786 x 1o=(i— 1 ) (3-67)
T 298.15

Seand =316.4 +809.24 lnééssz ~7.025% 107*(T" — 298. 15) + 2 X 7. 405

X IOSX (T"U & _298 15—0 5) NI, G. 789 X 105 ( - 1 ) {3_68)
2 7% 298.15°%

(Hy~H o) wa = 310, 46(T - 298.15) +M;—2~5—7(T= — 298,157 - 2

% 2039.93 X (T%% ~ 298, 15™°) + 1. 84604 x 10"(—1“--—-*1——*) (3-69)
T 298.15

Seane=174.2 +310. 46 lo—L -+~ +0.01257 (T - 208.15) +2 X 2039, 93

“

0.5 _ - 1.84604 x10%/ 1
X (0= g9, 1570 ¢ LAUSMXICTL 1) (3-70)

R3.9 FRARETTERENTHARAFEEIE

Csgar

Ca | Fe | Si I' 0, | And j Hed
TR 7 5%d7 T PeEa) 4 sEay Seu/ | SE
) F,- He- . .- : l Hy | Hy |
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+ 1Mt + 32 ¥ ool + H,0 !
Hedz5myg '| : ; i
67-3] 100Andy,,, + | 7002000 642 Ag+ | 151| 114 231, 3016,0 | 166 112‘ 321, 5013, 60| - 14,3022 ]And..
9Qtz+ 8Hed | AgCl | ] W
+ 1Mt + W | +Ht0| ! | I
HedSmg i l | ‘ | ] l1 l
33 1 100AndiGra | 800[2000] 100) WM | 120. 8 a'J . 582, \ 205 | 18 o, 15 : " Hed'
esQusbed T T T f | 't
I + 1Mt | ‘ I | | ‘ | |
34 ‘ 10A2d,Gree | 80012000) 100 NNO | 120 76 o, 1.582,05 133 | 140 e ; | Hed
+eGtz +aied | : i i ‘ : | L
|+ 1Mt . ‘ | |
24 | 100AndnGrn | 8002000 49‘ NNO | 63 39 227)1,620.7% 39 | 83| 165/0.47¢0.485 Hed
' +9Qtz+ 9Hed 1
+ 1Mt L i
‘32 | 100A0d,Gra | 8002000 156 NNO| 154y 70| 602, 17{1.40) 188 ; 85 152,155,688 Hed:
+9Qtz+ 9Hed 1 ! - ¥
+ 1Mt i ‘ |
29 | 100And,,Gr., | 800[2000| 185 NNO | 210| 181] 170[t, 16/1,08| 181 | 17¢, 820, 582,31 Hed
+ 90tz + §Hed| | l - §:44
+ 1Mt i i I |
WRRAEN,

{4) :Et 700°C & Zkbar —Fy lgfo.: -14.3002 H Andu & fﬁﬁ E’j E m "FE%%.
Igfo.= —16.0075 it , LR F AT R R CHAD AL, 1gfo, = — 16,5427 I, Ande H 18
THARRE,
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(5) # 800°C } 2kbar i, 7E NNO L4k |, > And,, WABTAHBIRE.
B AT % 0, 75 600°C Hi2kbar i, SNNORE LM EBF AR TELE
ndso_gs TEE K. FENL B K6, 2 200G Abh FRNO g LIRS, BAE
400°C2kbar T, Andss AT ARE NNO £ ERE. XSRINEREFEFE, i
7E£ 600 °C2kbar F#5 NNO @éj:mEE?E$@&%%>A::&“<AMW iz%%%ﬂ'%'—ﬁ
Burton 45 (1982) 9 8% RESRHAYE . BIEEMIINTLEEIT 4, 75 2kbar 1 600C
&, T lgfo,= NNO .%#‘ﬁ%tfi;aﬁfiﬁfmzﬁ)@ AndM 5@1 4. 2).,_ _

A &%Ewwéﬂmﬁzmwmm%L

ﬁﬂ%%%ﬁ@ﬁ%%@ﬁ%ﬁﬁﬁ%%ﬁ@@ﬁ%ﬁ%g%&iﬁﬁﬂuﬁﬁﬁ
*Faﬁﬁﬁiﬁimﬁﬂlﬁliﬁ&%ﬁ{hiﬁ-#c %%&;&%ﬁﬁmﬁ: 19?4) AR
(1975)3’1}5%

- 2 X v L 3
! T PR . P

______

ce>ﬁ&ﬁ55moﬁmﬁm_

%%%z%ﬁﬁ, E%&%ﬁ? %%%eﬁmm;x, .r%ﬁgwwaé-ww%my
WA R 4MgCOy Mg(OHJ?E:t %é&ﬁE%ﬁn‘ﬁiﬁ @;ﬁzmwwﬁm

5 BRBES N AR,

KRR IERMD T, I 400800 ] 500—100[}har FIET SRR S
ﬁm@ymwm%ﬁm&wwﬁm&a (*H:ZET 4”Mch:>a Mgcom ﬁ%‘{&jiﬁ
e ﬁﬁﬁ?&iﬁ?jﬁiﬁ&%&a"m;ﬁ.. wa T -

L . ;v" LI LTS - a' 4

(= %@E*ﬂﬁ'q‘ FeClz ﬂl MQClz ‘ﬁiﬁE*ﬁfﬁmn .

o

R R, %1%%#%',‘%5%:5 SR S R B TR +
SE BT G, ﬁﬁ%ﬁii‘iﬁﬁfﬂfﬁﬁo BT AR S S SRR T 2 K
ST, IR T R G . o

() EEBES N.‘dHﬁeg,Na CO: B I’o'hgc:lz +F6612 + NaHCO3
KiGHERER SRR

- SRR R B B AMgCOp Mg(@H), He IR FeCOs ﬁE% ’FFT; ﬁ%ﬁﬁ%
ER. HEERRE, BEL + BEE + FRA +BRG A+ ERNE . ZRE + TRA +
REET +IERA + A + BED + BING . EAA + T IRE + Y A R AR
HEHRRER, HEHRER R Fe g Sxogﬁfﬂ%ﬁﬁl\‘ﬁ" pH=5+—8 ﬁﬁlﬁﬂz)ﬁ
Y KB . NN



() BRAYS NaHCO,; A B RERIER

BEZREN A, B2 AREEGEE ALSKNEEA, ERERFT, 8%
BT ENG + T A.

(7% KBRS H.0,HCI,KCI & NaHCO K &
EH{ER

LR BR, YH—EE ALO, FERN, 7E 1kbar T, HE A 5 H.O fgfiJR, T 400C
TR BESIEL M@, /£ 600°C K, WX BBE + XA + Bla + gk
5 SR EEA G, T 400-500°C &4 T, 5tk a LA RWKA + TG + BA
+ LD 7E 600°C WAL ARER + BING + RESEEL + TEA + B 2 0.2%
HCI e 1T, F5468 R T 400°C W 38 45 MEELT™ + 7800 76 600°C Y, 'BE3EE 0. BB
G+ REBNA + SRS + BT E 1mol/LKCL AR RIEAT, BkEA T 400C %
HIEKH + BT, 7E 500C W ER A ENA + BT, 7E 600°C R N E + HEd .
L —E & 4MgCO, Mg (OH), FF 7R, 78 Lkbar T, BEEE T 400C I T ABRNA
+ N RRA + BUA + BEERET, 1 500°C A TRA + BB A + BT .

(b) {EHRE., EREHISRERTE L8 T - T g AL

HE LR LR, TRy HRE A ST RS T T RN TR,

7CaFeS5i,0, + TMgCO, + 2NaHCO + H;O + 40, s=e—=6CaMgSis0, + 2Fe 0,
+ (Mg+Fe),8i0, + Na,5i0, + CaCO, + 4H* + 8CO, (1)
BINA + A SRyt s

4CaF68i,0, + 5MgCO, + NalICO, + 2 H,0 +%oz——,__—- Ca,Mgs (51,0, (OH),

+2CaC0, + Fe, O, + NaOH + Fe (OH), + 4CO, (2>
MR + HIRA - BB T ERAEE

§CaFe5i,0, + 6MgCO, + 2NaHCO, + 3H30:—0"—2Mg55i401of01-l) s +6CaCOy
+9Fe O, + 75i0, + Na,Si0, + 2CO, (3>

PR REE SRR T 7 B A

4CaFeSi,0, + 85i0, + 4MgCl, + 3FeCl, + NaHCO, + 8H,Os=—==2Ca,(Fe . Mg); —
8i,0,, (OH), + NaOH + 12HCI1 + CO, (&)
ERNA+HEGRERS
4CaMg8i,0, + MgCO; + 2NaHCOQ, + H,0=—==Ca, Mg, (5i,0,,), (OH), +
+2CaCO, + 2NaOH + CO, (8)
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BHIR + S - FRGHREAR
3CaFeSi,0, + 3MgCQ, + 9MgCl, +9H,0 +-—é—02=n=6Mg25iO‘ + Fe,0,

+3CaCQ, +18HCI (6>
BEAO + B - R EaSs
C
CaFeSi, 04+ MgCQ, + MgCl, + 5FeCl, + TH,O;LQ (Mg« Fe),SiO, + Fe,O,
+FeCOy +12HCI + Ca (OH), (7»

BN + BERE + BB RO RAA s

CaFeSi,0,+ 2MgCO, + 7FeCl, + 5Hzoi_c—l“zFezSio‘ + Fe O, + FeCO,
+ CaCOy +2MgCl, + 10HCI (8)
REEA + TR + ek kA
6CaFe5i,0, +6MgCO,; +12MgCl, + 24H,0 + 0,=3M¢g,5i,0,,(OH), + 6CaCO;
+2Fe,0, + 24HC1 ()
#1kbara &, R (1), (7T)RESNR T (2929 500—800C) F*1THY, R EL(2),
(4).(52,(8).,(8). (8> ZARBEAT E1A450—600°C) HTH, R (8),(9)&
#500°C DL PIRBSEY T REN.

. SRINARRERARE KR

TES KB -F Ry ad Dy E oy id. nRElEE, IEBRy By
AP TS D RE TR DT, SRWEYERES RS B R B Ay
BERA (Feil,FeltMn, sMg, 1Cay ) .00 Al 045150 5.0 TNERINA Cay g (Feih Fely
AlysSizar Ogpse (OH) g5,

LR RA, INA BN G REERRC 500 IENL- R E1gfo,= ~ 25.5
E-27.5ban) (R T AR m 35F . EHAMEHER, ABEE RS 450°C, WAFERRA
AR, REOHREHE, SRMSF RS, EEAREER, BERE o H ERE
R APLT, MR BEE A R (R R, 1980) ¢

T BB%RNG. SA. REOEONERT
RS A TR &Ry R

SRENED, BIIERNBITYE L2 & 42, £2450C, P=1000 - 2000bar,
pH=6-12,lgfo, << —25bar, Hrh, BH NG+ ERC+RE TV HSERE4E N,

¢ = 450—580C, 2000bar, Igfo, = — 26bar Il pH = 6—10 &b T k., SIBE + BEER +
BB L H A T 560°C, 1000bar, Igfe,= — 26, 0bar R pH=8—10 4l TR, &

» 01



RBE +BEFRSBNA + By S 4 Bl 75590°C, 2008bar, pH =6, 1gfo, =26.5
bar 0 500600 °C,1990bas, pH = 6—112 PIE lg fo,= = 25.5 = 10" Fbar &M TAER R
2, 1980),

‘\-.

+- ﬁllﬂﬁﬁﬁ&ﬁ%ﬁu %ﬁﬁﬁaﬂ%ﬁzﬁﬁ%
BUER - FRRBBELE ST

I LTI

TEHNZ R0, T 580°C, 2000bar, pH = 7*_8.3:1'1 lg fo.= —27.5hat 4 F, AN
BERESTMiRENSHRBA, SENANBEINEE. SKANSE 2 EUERRR
FRIBELEG . 72 590°C; 1250bar ARUEH TR (lgfo, =~ 25bar) & T, 4 B T THBRE+ ¥
SR+ BRE - BT - BRITEAR &Efﬁﬁ%ﬁﬁ&%ﬂ%#?ﬁﬁ%ﬁ?
BT + ke \ﬁﬁ%,lgsmo IR o

RO IV

ioe
A

_:J+f,%ﬁﬁﬁﬁAﬁ5ﬁ%

ﬁﬁ&ﬁ%mﬁﬁ%mﬁMM%,v?%%mﬁﬁ%%mﬁmﬁﬁ&ﬁﬁwm%ﬁ
BT, fFE7%E UCLA 5 Barton 308 & 7F MM &% THIEER 97% L R4S 2kl
Fio HH B4 Robie f1 Hemingway %i%50 5 B, BHEHIR TFHEEAR
b TR (R R AR R - 4P ¥ Taylor 1 lon (1978) 43 HINAG T, (85
Bird F7 Helgeson(1980) MR HIAG Tpes (4825 171k /mol, 4 TR L HELGC T E E
mxﬁﬁﬁ:ﬁM%R®m#§ﬁAﬁﬁﬂmEﬁ9BEN%KZE@Emﬁuﬁ%W
%JEEE@&H’] C*‘" p5a Se (Iﬁ) {Ho ﬁﬁmnlﬁ%ﬂiﬁ"‘j&‘ «Geochimica et Cosmoch1-
::q:ca Acta})_t&%ﬂi%(Roﬁie R,A., Zhao Bin’g, 1987),

EREAE SRS SR EES A TN . AR A
@ﬁﬁﬁﬁwm°%c%mr&@wﬁqﬁwggﬁﬁnﬂ@@ﬁ@ﬂ@,%%mﬁﬁ
1350°C FREMAEZ AR, HERENRERMEY, SRS BEEERKT
Yok S, BUFRAM E, RERFEK. & 100—500me B BFEEREKS B, RE
BBk RinEgER . SREFIARSESRT (BRRIPRRAERT HKRE,
BEBERER 150°C B4 TRANE 1/ BREKE, R R EEHR A
H P9, BITA S S B B o JE T APy A R B AT R R E7ET50°C Fzkbar TAFZB
%o EREEEE + HO MBER, e 4T, BREENERREERRE BT 2T E
ﬁo¥%F&§XHﬁﬁﬂﬁﬁﬁﬁ£ﬁ.ﬁﬁﬁﬁ?ﬁ&ﬁﬁmﬁﬁmﬁwoﬁém

A

:9Eo ECFAE‘ZTA%ZE#@*B’J%%&#%E 35go %W*%?ﬁl)\iw HEABRIR AT,
7,208, 15K I, G0 ST S B . 351, 9£ 0,7 T 316.4 £ 2. 0J/ (mol-K3, %ﬁﬁ?ﬁ&
mgﬁgﬁaﬁﬁﬁd‘;:zu!ﬁ 542&&9;}:5 5kI/m01a - : .

2 <2 300,55 1000K > fdl, %ﬁﬁﬁﬁlﬁﬁ%ﬂ%?ﬁ?ﬁ%ﬁ. i
C‘a'-—sos 24-7.025x107T - 7. 403X 10°T 7 - 6, zaameT 2.
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R4S ANGHMAEL.2 5365 5K 2RALABPRAENENRITRER

T cP T c% T cg
) Jmol+K) (K) (I/mol+K} (K (I/mol-K)
18 T8 sHiE —: -
300,71 - 355,.4 22,78 4,405 88,02 58, 88
305,16 ' 859,2 28,01 4,577 91.85 24,34
309, 8% 36,7 26,05 4,741 86,22 " 104,0
§14,5% " 864, 8 26,19 4,968 101,22 118.2
' 27,33 5.256 106, 34 122,4
- J¥ 28,47 5,644 111,42 181,8
E 29,61 6,072 116,43 140,8
9.68 a4 30,75 6. 558 12137 1494 -
11,18 38,40 31,89 7,281 . 128,26 152, 5,
18,79 5.087 %3, 02 7.984 131,06 185,6
20, ¥4 | 4,880 - 34,15, 8,752 136.80 173,8
38T T 4,540 95,28 3,506 140,50 1314 -
23,58 4,603 30,43 10,48 145,16 188.6
26.51 5,024 37.67 11,43 77 195.8
28,97 5,887 39, 85 13,58 164,84 202.% L
32,05 7.457 4094, 14,65 158,88 208, 8
£5.62 9,888 42,08 15,68 163,38 215,38
43,22 16,76 167,88 2217
LI :: | 44,33 17.93 172.34 221.6
45,43 . 19,32 176,77 233, 9
$36.46 4 - 46. 54 20.55 181,19 239,8
841,22 3801 47.85 21,85 185,60 245, 0
£46,03 382.8 §0, 95 26, 08 159,99 250,5
350,50 385.7, . 52, 06 27,81 194,37 256, 2
255,79 887, 4 53,17 29,43 198,74 2615
360,87 290, 1 54,27 30, 85 203,11 266,72
866, b4 393,8 55,38 32,88 207.46 271, 0.
56,47 - 83,97 211,81 275.7
i 88 57.57 35.88 216,16 280.6
68,67 37.46 220,58 285,3
8,17 7.805 60, 86 40,60 224,01 289,6
g, 40 12,52 61.93 42,47 229,38 204,83
8.72 22,97 83, 02 44,57 233.78 298, 0
9,59 27,22 64,10 . 46,13 238,26 302, 9
10, 82 33,08 65. 19 47.58 242,78 307.3 .
11,59 40,13 €6, 26 49,18 . 247,35 31,1
62,41 52.35 251,96 315, 4
5 # 2586, 60 319,1
«HE 261,25 $22,7
10,96 84,17 - 205.44 32¢,8
11,82 41,18 210,71 $30,8 .
275,46 334, 8 (156 |
T8 280,18 529.0
284,88 842,2
11,85 30,85 sHE 280.60 848.4
12,31 23,15 204,38 350.2
18.26 18,26 55,86 29, 01 298,17 353,8

v §8 »



i
-

cRo e TR

T ce r cg T c¥
(K> (J/mol K &) UJ/mol K> (O (J/mol K} -

14,45 5,094 57,50 35,63 303, 84 356.9
15,33 7.519 62.18 42,85 308, 48 | 859.8
16,21 6,684 67.20 . 51,50 313,12 361.8
17.22 5.7 73.10 61,68 C Bin.4 _+365,3
18,32 5,287 78.75  71.82 322,34 3g8.4
19,43 4809 B4,8¢  $1,98 326,95 $71.9
20,55 4649 ' | 331,58 374.8
21,66 4516 .. . . 336,16 377.5 .
(Robie R ﬁ.,mno Bir <t @ ,1987) -

!Ms Aﬁ!%ﬂaﬂﬁéiuuinmkzl‘ﬁlﬁE#ﬂﬁlﬁ%%ﬁiﬁiﬁ?ﬁ%

o LEr

T Ce T Nos:4
® (J/mol-K) ' x| /mol KO
340,3 o879, 0 408,38 40877
350, 1 : 383.8 T 418, 4125
369,89 - - ' 3384 "L sm 4151
369,56 - 392,2 T 438.2 420,9
4 396.8 47,9 424,5
388,2 - L ADL.D - 457,7 427.8
199,0 - - 404.5 467.5 432,0
i08.8 409,0 ' 4778 - 434,2
418,65 T 412.8 ' 187, 1 436,68 ‘
428,4 © O 4lp.1 485,9 440,2
438,2 © 4194 537.% 445, 1
447,9 © - . AR, 4 547. ¥ 451, 0
4577 -+ ©o4z7.8 T 557.8 - 453,2
4575 - S 431.4 o 57,8 - 455,8
477.3 T 434,9 - 577.7 458,5
487.1 435.3 v 587.% 451,56
495,89 - 4390 LT 596.5 - 44,0
3403 - T380,1 : 696.2 480,
350.1 385.6 §9%.% - 479.8
359,9 389,3 G454 478.4
369.6 - - 3934 745.9 43,2
379.4° © - 39B.5 - 893.2 - 49g.4
389,2 - °° " 401.1 989.6 502,3
2990 - 4049 TR 501.5

-

(Robie R.A;, Zhao Bin et\dl. 1987)

HRIEL RO, RO LR R TH— 2R,

(1 )ﬁ‘ﬁ%‘%@%f‘&’l%ﬂ&ﬁ%@?ﬁﬂﬁ; HIBB & & T =400~750C, Pa.o—
0.5—2kbar ;p = 4—8 idg fo.= — 10—~ 35bar,

(2)AKFE REEEREBEUEAN T EEF YA LN %ﬁﬁﬁﬂﬁ%‘ﬂa

M. T I



$4.7 £ 55 350K ZESHMECa Fe,S1.0:, WENFMNLEE

g | -8 .14 o Hi-B A i
T ce - 5852 (HE-HET -{GF-FFIT
(X (/mol-K)

5 0,522 0.13% 9,105 D034
10 T 28,91 4,352 3,783 0.56%
15 8,218 13,90 4, 980 3.906
20 4,744 15,60 8,334 S.544 -,
25 . 4,708 16,62 8.077 8,542
0 .165 17.59 T.817 9,938
35 9,254 18,75 7.613 “11, 14
40 13.51 20,28 8,074 12,18
45 18,52 22,12 8,947 13,18
50 24,64 24,38 10,20 14,18
60 39.12 30.12 13,79 16,34
70 5%. 76 37.3% 18.57 18,81
&0 73.64 45,98 24,33 21.65
20 81,08 55.71 30,82 24,89
100 1104 66. 38 37.88 28,50

110 128,7 77,74 45,29 32, 45
120 14,4 89,71 52,94 36.72
130 163.6 02,1 80,84 a127
140 180,90 . 114, 8 65.76 46.07
150 195,4 127.8 76.70 51,08
160 210.1 149, 9 8458 56.29
170 224,1 154, 0 82,38 61,65
18¢ 237.6 167.2 100,1 67,15
130 250, 3 180,4 107.6 T2.76
200 262.3 193.6 115.1 78, 4T
210 785 208.56 122, 4 84, 28
220 284, 2 219.8 129.5 90,12
230 294, 5 232,5 136.4 9,03
240 304, 0 245,2 143,2 102,0
250 813.0 257.8 149.8 108,0
280 521.6 2r0,2 156.3 114,0
270 330.0 282,5 162.5 120,0
280 338.2 294, 7 168.7 126.0
290 346.0 306.7 174, T 132.0
300 353,2 318.5 180,5 138,0
310 3599 330.2 186.2 144,1
320 366.6 341.8 181,7 150,1
330 373.2 353,1 187.1 156.0
a0 379.8 354.4 202,4 162.9
350 386.9 376.5 207.5 17,9
273,15  332.8 286.4 154,65 121,9
298,15 351.9 318.4 179.4 13,9

(Robie R, A, Zhao Bin er al,,1987)
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(8) G ATEARRA KB B SR, CHRRE T, BRRARRE.
. BEGHEEENFEREEAEG S, .
COWE oH R T RN LR A RN DS,
(5B EH, A TRERENRE T, MEGERT L0 EEEE S o B,
— RBTETERIED fo K4 FTHK. EEARK fo, AETRET, BEEEAS, it
RUEHTERESEERENT. HE ESEES T-a R,

(8) RS FHEPPHEE S K.Na,Si.Fe,Cl Bzbit Ca itk Al fI Mg, fEi#
MIBERREA M S BB, HEREETESER. BEESTREES NS
BH TP HEERNHKE LT Fe xﬁmﬁﬁzm&g. KEREBMEALE KA —E
mﬁmyfﬁmﬁﬁ%mﬁWﬁq
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FRE FFEET RN BT
— FREWTRREICRARD

BRIVEBH S R EHRT KN E S -FA SHP KR RATT R, COIERS: N
BEH~8, 5%%@?%3%?‘&‘5’%%4%@iﬁﬂ??ﬁ‘ﬁ%ﬁlﬂﬂ‘ﬂ’ﬂlﬂ%ﬁ%

ERE, B FRE—E, S RER FELEEKIAR, BB ES NS RET RS
#, T LRI SRR RS, B4 R B A AR N F B R R. Kl #
fERBRN S ERF ERES S ERBRAS AR K. H, EmZRIRE
My RS HRN S EREAERFNE, BV RAF KRR EEN—MREER. =T
bk, B SRS SEHE GCEEBRLE ﬁ&%%%ﬁﬁ&ﬂﬁkmﬁmﬁ
R me) #EEZ RN BEASY FEET K. E:‘Xﬁlﬁy'ﬁﬁﬁﬂhﬁﬁqu%‘Jﬁﬁi
BHILHER, BB S FHBF ROTRB S, HH Fe,Cu, W, Mo.Sn, So-Mo-Bi-
W ,Pb~Zn.Zo~Cu F1 Au ¥ {t. RESBMX LT 9 W, Sa-Mo-Bi-W, Cu-Mo, W-
Mo.Sa, KILdh T4 Hiy Fe,Fe-Cu Ridr @ He = Hit) Fe, Fe-Cu, Mo ,Pb~Zn
FRAET R L.

Kl BRI A | SR 5 R BB —, HET R A Fe i K. ﬁﬁﬁ‘i‘
Tt o, T 1] B ) R E R X 09 B fo- S50 80" BRI 1 S

st BT BT A, ﬁ‘“‘:‘é‘iﬁf’ﬁﬁ%ﬁ%ﬁ"kﬁﬂﬁhﬂiﬁﬁﬁﬁﬂ (&) 7K. JEliamE"
E‘%Eb&ﬁxﬁﬁﬁ“ﬁi

= THE* Hiﬂﬁkﬂh#@ﬁ%ﬂﬂhﬁﬁ’%

9%#ﬂwmxgﬁﬁﬁ$aﬁmmﬁﬁuﬁ&ﬁmmmrxﬂz,wﬁﬁﬁﬁﬁ
W(E 5.1 MES5.1 T, ZhEEE, aidl, 5 EERFETARS KR,
D SR TR S5 £ W ,50,Mo,Bi,Pb,Zn,Cu F/P & Fe 58, InH, KA,
szily, BV, BRI Al RSl fodtts @ SehiER R ERE X 10 Fe R Fe-Cu 51K
®, AR, ERL B RAE . ERELLT, BRASETER, HHmdtTms
£%, Q50 REE SR EE %L Fe o Fe-Co 5 5%, i R, HIR. HEK
B, EXMEmERSSMEBRRY K, ML EERR Pb 5 K ML A
B 5 5 @S- i 29 5 EHT Mo, Pb~Zn,Cu-Mo, W-Zo-Cu §"[K#, #
WHFERT. BRE T ART ASH. RELRRIT, X MEERE SKILREE
A RR S E R R R, M T A R | B 0 B

MAHERE, RES FETRNATEEZRAESABEREEN. REEERLK
8 (1930) X BRSNS, B A B gt B 3 k- RS R A T e

«PT * .



Blo B —HRMARM KRB R IT A R EML A o 8 3 S R DL BT o R RI B B
RN R, BSTHIRTIL MR & AR R . Al RS T LSS
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B N R £
o T
I |
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R

W Mo B
AFe-Cr O et
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s BEay Qe ‘ e \ N (U
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e[Sl fasn . : )
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P E— ! —
—=C,-r ,_ - - ‘, [} =

T

S &Y PREARGERRACETRE, 108)

LAM~EEHLMR LEXTRER S FREH LETEANRE SRATERNAP
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# * E‘ S:O: TiO. M;O. FeO MnO ) Mgo CaD .ﬁ. l

{mol %)

§0-21 36,77 0. 08 17.32 | 2,33 [ 0,08 £, 02 35,62 96,19 20.8 77.6 1.6
80-22 36,19 . 0,54 6,98 20,72 { 0,53 0.13 32.69 97,77 64,7 30.8 4.5
80-23-1 | 36,34 1,20 7.83 18,12 0,58 0,15 33,02 ' 98,21 .08 ] 36,9 4,3
80-23-2 | 37,12 | 0,20 |10.61 | 16,70 | 0,52 | 0,18 | 32.86 | 98,201 49,83 | 45.1 | 5.8
80-23-3 | 37,17 0,12 7.68 20,15 .46 0,09 32,95 98.61 63,1 32,1 4,9
80-23-6a| 38.G5 .20 11,61 i5, 82 0,54 0,08 33.90 100,231 45,7 49,2 b,.2
80-23-6b! 37,94 0,70 16,49 1 16,46 0,50 0,20 33,86 140,18 49,2 46,0 4.8
80-24 36,31 | 0,07 | 5.25 |e2580 | 0,31 0,06 | 33,70 | 98,60 | 74,6 | 23,8 | 1,7
80-25 |[36,33 | 0.16 | 6.29 | 21,08 | 0,37 | 0,10 | 83,28 | 97.55| 69.% | 28,2 | 2.7
BD-34 | 36,74 | 0,06 12,56 | 14,27 | 0,50 | 0,12 | 38,46 | 97,72 | £0.6 | 55.1 | 4.4
20-85 26.39 ¢, 15 3.50 24,81 G.49 0.00 32,28 97.89 80,6 14.% 4.6

#5 Barton, M, D, {47, 80-21—30-23-6b WHN LR KEXA N BRB WA,
®1.3 BNTRERFAHATFR

Ca 54 Ti Mn Te Mg Al it

L # A AR
CEL 24 CO) 285 i I g T3]

80-21 AMFEY & 5,906 | 5,690 | 0,007 | 0,010 | 0,301 | 0,927 |3.16¢ | 18,000
80-22 GBFE-MaFEd G.730 | 5.019 | 0,066 | 0,073 | 2.834 [ 0,081 | 1,347 { 16.000
80-23-1 | FHITE-BHIFE 5,745 | 5,901 {0,146 | ¢.076 | 2,56 |0.037 | 1,409 | 16,000
80-25-3 | FRMTFH-BAS1H 5,664 | 5,963 10,024 | 0,070 [ 2,230 | 0,044 | 2,005 | 16,000

80-23-3 EELYFR 5,707 16,000 | 0,015 | 0,083 | 2.72¢ [ 0,021 |2.483% | 16,000
B0-23-6a AER S EE 5.697 | 5,967 | 0,024 | 0,072 | 2,074 {0,020 | 2.147 | 16,000
80-23-6b BAERYFE 6,713 | 5,975 | 0,083 | 0.067 | 2.168 | 0.046 | 1,948 | 16,000
80-24 BEERESEHE 5,900 |5.918 | 0.008 | 0,043 | 2,107 |0,013 [1,009 | 18,000
80-25 ¥H 5,839 | 5,958 | 0,020 | 0.051 | 2,882 | 9.025 | 1.216 | 18,000

80-3¢ | BEFH-BEWES FH |5.728 | 5,879 | 0.008 | 0.068 | 1.910 |0.020 | 2,369 | 16,000
20-35 | FWMFH-BEASESH | 5.722 {6,024 | 0,019 | 0,068 | 3.406 | 0,000 | 0,761 | 16,000
% 7.2 BTR U, A RBRET F, BT 80-21 WAEMTAERS N Gr>And B
80-23 WEIBT A And &S, AWTFEN And 2 FEBKKRERE, Gr 2 TERE
. XEBHLES-RABBRN, Al BRAE Y ANE G, BymRiaS ALO, &
B {5(0.25—0.36%) , A KRBT AERNEARS (Alm+5Sps+Pyr)<6mol% B
SR A-SE AR, T B4 AR AT AR EE S G R AR H THAL

EREA—FRARNEAR S B TR RERATR ARG,

3 7.4 TTRLEBNESBERET NS FEFh, BERENS FEEEDi s
FHEL BELEEE.EATEEAY T SREMRES . ERBAKEEK S
FHt, YEERHGETA G ATEREN. ERETRZES®. Y FERal T4
NERSERD, 54 DiATHERSERAX, Bl S R BB B B m B A R — )
B ALO, fitd MgO, iz Ak —m N E MeO ififi ALO,.

A EDTERNAEMTEM RS ES THERF AL HBG-BHALL,
BRAL, BB AR R REha R EEENNZEE, RN Y
FERWERNG HEE BEA ABETANEET . BRETHERE T LN
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W4 BRETERER D EFBAIFER(X)

. D Hed Jo
ﬁ‘*% oa SiG'; Tiﬂ: AI:O. Feﬂ MnO MgO CB'D %‘H‘
(mol %)

80-23-1 miglss.e8 [ 0,10 | 1,18 7.99 1 6,36 |11,86 (22,75 | 93,77 67,8 29,8 3.1

80-253-2a W 48,86 | 0,08 | 5,72 | 7.57 | 0,19 (13,01 [24,48 | 89,71 72,1 25,4 2,5

20-23-2b i 53,6 : 0.04 | 1,E6 | 6,86 | 0,30 |13.96 25,45 (101,84 76,0 23.6 0.5

§0-23-52  BMEE4,02 | 0,01 | 0,84 | 3,16 [ 0,09 [16,55 (25,49 (101,07 26.2 2.6 1,8

g0-23-5b R Hk[s2.70 | 0,03 } 2,27 § 5,02 7 0,17 14,63 (25,06 [100,78[ 79,9 18.5 1.6

80-23-% BWiEaa. 07 | o.004 1,81 | 5.26 | 0,23 15,16 12575 J101, 2} §1,9 18,5 0.4

80-24 & 51,66 | 0,01 | 2,25 | 5.9% | 0,21 |14,47 |24.85 | 92,36[ 80,2 18.3 1,1

80-25 # 150,87 { 0,02 | 1,72 | 8,07 | 0,35 (13,24 (24,76 | 88,52 747 25, 8 0.4

20-34 j| &'Jﬁs.n 8,05 | 2,71 | 1.47 | 0,06 [16.97 |26.26 iloﬁ.aﬁ 90,9 10.2 11

H/1 5 RN REHENBETR
| e | S | T | Mo | et | Mg | Al |4
FES B EA K
Cil 24O AR HE-TE]

80-23-1 | AHTH-MEYFE 5,875 | 8,158 0,011 | 0,046 | 1,017 | 2.690 | 0,203 | 16,000
80-23-20| HEMTH-BRESIFEH 3,900 | 7.265 | 0,009 | 0,024 | 0,917 2,883 | 1,003 | 16.000
80-23-2b| ARFAH-WEFFE 3,882 | 7.234 ; 0,004 | 0,037 | 0,888 | 2,033 | 0,268 | 16,000
80-23-58 RREYEH 8,950 | 7,943 | 0,001 | 0,011 0,322 | 3,566 | 0,144 | 16,000
20-23-5h EBENES 3.6 | 7,795 | 0,003 | o.020] 0,785, 3,167 | 0,392 | 16.000
80-23-6 BERSEH 4015 | 7.727 | 0,000 | 0,629 0.841, 3.277 | 0,311 | 16,000
BD-24 ERES B2 2,958 | 7,679 | 0,001 | ¢,026 0.736 3,207 § 0.394 | 16,000
80-25 | ¥ A 4,016 ] 7.643 | 0,002 | 0,044 | 1,022 | 2,98 | 0,306 16,000
80-24 i FRTE-BEESEE | 404l 7,672 0005 | 0.007| 0.177| 3,636 | 0,459 | 16,000

a Bartoﬂ,M.D. :ﬁ'ﬁ e

ENGRTFAEAFER D B RARE AN SRHEARRREET . BA
SHARGNEROERR. PREEKEAGETE, SEETANAKEAY RE, B
B, EF W REF S RSN ART AR ABEL AR MM,

EAHTHIE, U g RN PR EEE R PR BEERARBBRE LA,
& BB T, BN RER. XER BRI LSRR EAERRRED,
EENT I, TERTE-BEAS AT IARAR IO RARE,. RME A4
B Rk 0 7 - R B R AR PRI AR » S B (R B SR MR L & o E BRI R
FEEG-EETES RER IETRETETREA, ERELY ald, LRERA
§r L 338 N s AU B R YL AR

£ ME R I — W R R S AT B ARBY M4 B £ A RBRT 4y

WETNE, &L TRAREAS K. ZRBSH K M ERTARTENESE,
FRMTFOOERAREE, ARTFATERGATMMER, BKERNA T A BRR, B
BB RMER B ERIEERER Y . BARERERRN,

RESRENRORE ERHRES, 052, AXRA. & EEHEXRMY
By ERP U (BREB R §FEEMLERATE(LE 7.0 BR, £RBEE
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F1.6 HHRTA S FELERAMTER(S)
i | Lo ]

Ti0yALOy [Fe,0y | FeQ MnO| MgO | Ca0 NayOKOHOFELOE,0) CO, | #ik
|

N l
FE | 80
| ﬁ#*}\’

80-22 36,7470.3212. 14 16,12 | 1,14 [0.56| 0,83 |27, 163,481, 08[1, 050, 83iﬂ.11 2,31 99, 88

¥ | 806-23-1 12,8010,08 B.34 |18, 41 | 0.89 [0,41] 0,25 | 32,40 {G.Zl 0,032,520, 330, 04| 5,44 100, 25
| 80-23-2 40,32/0,12 7,02 12,58 | 0.77 7,40/ 5,16 | 29.80 ').32|-?.03-'J.280.230.:1 2,64 100.33

] 80-23-3 43.6210,268 0,58 | 0.13 } 4,26 0,29 8,80 | 26,49 (9, 79(0. 121,549, 81>, 33 3,08 100,63

.' an-23-4 39,52 |0,08 1,97 |10.33 | 3.45 I0.15 7.15 | 21,76 [0,43(0, 03/1,34]1, 530,08 2,86  99.68

H 80-23-5 35,580,060 1.76 |18.0% | 2,43 :’.‘-.OETQ.Sﬁ 17,13 :0,33({0.05/1.80:1,380,08 1.58 99,60
| £0-23-6 26,1210,17) 3,04 | 8,37 | 0.55 0.22| 8,95 | 26,97 |0, 34[0, 051,520, 84|0, 0613, 66, 99,45

23 8 -44 20,14 |0, 06 0,46 [53.68 | 7.45 |r:-.12 9,30 | 5,20 [0.08(0,041,08/0,53[0,07] 1,52 | 99,74
1l 80-47 23,90 10,06 0,29 (39.42 (16,49 [D.15| 8,60 | 7.85 |0, 2100.08)0,6410.71/0.43| 0,48 | 99,32
B 8)-50 40,50)0,2911,7 4,70 | 2,36 (0,22 4,78 |24, 801, L9111, 26/2,2110,23 5,66 | 99,71
= 80-70 39.8810,12 2,04 |18,05 | 5,44 (0,16} 8,41 123,370,

LO040,87(2.5690.08 0.52 | 99,89

FLH| s0-8 36.68 (0. 14| 4,35 (15,58 | 2.28 (0.44| 3.87 | 31,100,

S060,04[3,01/0,32) 5,41 | 160,58

ARF| 80-16 41,320,380 5.59 | 7,683 | 4.12 (0,20115,06 | 18,70(D, «77)0,0200,07(0,19) 5.8% | 100,1%

Hr ok o B A B A

FE—IS FEEE ALO (B 80~23-3 F180-23- 6 ZE SN , ¥ E5219 ALO, & B
THERTRERED, ERIRE—W, 5 FEES Me0, XSHEHANES S B2
TGk R SERHEAN. _

FEH BRI Ahr & 5 S Ti0,.Ne,0O M K, 0 8%, & MaO B MgO 8585, B
WP RS FER ALO, 4, KEF S R B RAE RS B AHE .

FEEARRELENRESENITEEAAR 7.7, A THEFE, BI1ERD
ERATHERNREDENTENSE.

MRABTENITERB, S EAIOR BT KN SR EERTIBBESNIER
AL NEERADBRETE QW ZInEASF £H. KNEEHS BT EFLAERE
o BRE LN BB SHBETRWERL, RE4F Po R Zo, BEHARERS
Pb.Zn, EEE Pb, & 5-REWES Cr W V,0,, BEFH KN FEH,Cr 71 V,0,
SRER, REZEEERNS KAR A RS CoNi W1 Cu, XFEH, BAINIESME K
Cr VA, HHRMS-EBERE Cr,V,Co,Ni, K& Cu,Pb f1Zn, FFINEHR A Co
MNi, FEN,HREEERET N, THEEKNS FEED, Th/U nElHBHA. X
%8, Y Rl Bd, Th UE St EX, '

itsh, MRS FENB L TR EE B B, 21 80-23-1 108ppms Re, 0y, 80-23-3 70
ppm;80-23-3 [y ¥-EBAE S Sc,0,10.2ppm,

mECEHARSITABRE(ET.8), BEEXRFTES . X 5EAR T RBEG A
HEALEE R,

FHAOF LRV YEERRINITERFIAR 7.0 0, HATERE, ERAG L
N R EES ENEKX, BRSO RSB E, i LR

Rl m\.



1.7 HEFHRKE. BRAXZ SFERRTEN U, Th LR

¥V R| EEkE Eﬂﬁ@ﬁz Cr |VO| Co | Ni Cu ) Pb | Zn U Th Th/UJ
80-20 HESE 0,008 |0.018 | — o — — —_ 0.00016 ﬁuoozs 1,81
80-26 R [0.017 [0.002 0,001 |o,011 [0, 0C3 | — —  |<0, 00005 | 0,00005 [>1.0
% 80-22 FEE 0,001 10,011 | — - — |0,002 | = 0.00010 |<0, 00005 |<0,5
80-23-1 | #-E# |0,003 0,007 | — lo,001 ) — —_ - 000025 | 0.00024 | 0,96
80-23-2 | #-E& 0,001 (0,016 | — — — - - 8,00018 | 0.00006 | 0,32
80-23-3 | k& [p.001 fo,017 | - — — (0,002 [0.004 | 5,00010 | 0.00018 | ¢,95
g0-23-4 | #-E& (0,001 {0,009 |0,001 10,002 0,162 |0,008 ¢ — |<{0,00005 | 0.00011 (>2,2
80-23-5 | &-Ex 0,001 {0,002 (0,050 | — — e80T | — |<0,00005 | 0,00012 |>2.4
H 80-23-6 | FRE | M| 0,007 le, 004 0,062 | — —_ —  |<6.00005 | 0.00019 |>=3.8
80-28 K 2| R —_ —_ 14 — 0,004 | — 0.00007 | 0.00006 | 0.88
80-29 ® B - — — -_ — 0804 | —
|
% 80-37 WS 5,004 {0,016 (8,001 0,001 | — |p,002 |0.005 | 0,00012 | 0.00822 | 1.62
80-47 KEE |0,002 (3,002 0,004 2,601 | — (0,003 0,004 {<C0,00005 | 0.00008 1.8
. 80-54 *® & o002 fo,000 | —- H — |0, 008 |2, 002
A R 80-69 FEE 0,015 0,010 | 4 [0.064 | — - — 0,00028 | 0,000827 | 0,98
£0-70 FEH |b,002 |2, 004 (0,062 0,001 1 — - —  |<C0,00005 | 0,00027 |>0,54
¥ g0-2 ® 8| — -4 - " — 6,008 [3.005
0 ap-12 RS D002 (0,008 | — — — 0,002 |2,007 | 0,00043 | ©,00018; 0,44
RO-14 NE® 0,002 0,008 | — — — — —
# 50- 8 FEE [p,001 0,048 | — | — — 0,002 | —
Ea;{ 80-18 [[ 0,008 0,011 0,002 |0,002 | ~— |[0,002 (0,002 0,00012 | 0,00045 ; 3,76
HICAS., BlrNETK) . BEEU T,
£1.8 Ry HRERYRARSIITER
: .
¥ R R4S | peak | V5% P ®
%® ¥ 30-23 FeS, 15,78 THLEBERS TS
80-57 FeS; §,39 4B &
80-63 FeS, 13,72 SEHTRFT 1213 RHENA-
£ H | 50-Su FeS, | 17.15 GLEREAL
§0-S:p1 Feb; T.43
BU'Sn: F\ES: 1,12
80-Sya FeS: 18,06

W b B B AR L BT R R R R PR E .

R BEMURARS N E, FLUNOREFEERSARS, HEETHEERE,

HE, BRORRS BEEE S ROHETFRRBETFREKRE CO, SR, BENAIE
FIESRBERKR) LERARZ . % Fe,CL Al Me Sh, EAETAANEE T
SR LR S, B, BEFEEkd CO, S H,0 & BIETRTRINE.
BT F a2y SD% MLRET 10k, EAE BRMGHET, XERFRE, NS
EECHBEHAT N R, KARBE, XHREBBERTHEETRENSFRI S
BR KM, ERETLHEL HKE RS Fe,Mg CL.CO, [4kA1 H,0,
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#*1.9 EHAMFLHTHERERS (G000
Co | K| N | | My |cr [soe | F- Fe,o,'] D%

H:0

¥V R | WEdR

(mg)

{% 10'ppm) {ppm/m])

0.2 - 66,107
25,6 ~ 80,424
0.4 [ - 180,963

73.4
g2
0.8

1,1

XH | GMEAE | z1.8 40,7 2.4 | 7.9 76,1 5.2 ‘44.0
0.8

EH | BHe | 515 KB 2.5 | 3.4 {2553 |>19.6 | 57,4
L FWLH| EES | 20,9 2.0 '# (61 | 01l | om | s

G koy T

et AP A R A XBERN S EARE X TRIN B KK, REMEERBD
HRAEmM AR Y aE S, T mat dbE S,

HERE.ERGLEHEDGTEREE S, TR, SRNEEHRBABAESRN
BXE MRS, BRENRS AR 2 ENAKES. SERBEEE, KK
B ES Na.Ca, Mg SE 2. BETRHERASEBEENESE Y NERTE %, H
eIz ELaER, RE AR AT YA A4, DEIFIEE, REE
NEZEFHRTREBABNG SEENIPEEEREREE,

BRETUERY, 4 AMNEKEIZEN, ARNARREELRN, GER M
HE, BELERFUBD ATEHEE + BX S 3mol/L NaCl ISl TAHIE AN Bk
B =550C,P=1200bar f=120—145h) ¥ ¥, EE L EEE L. X

CaAl;5i,0; +45i0, + 2NaCl=2Na A1Si,0; + CaCl, (1)
MR AT EEERRN R EERE, A RE R TREAREERMEKT.

B PRE R I A #T, RENKEERAREEE, DOAGRBRESRKDH CaCl,
Hi. FERFABDPILREREN, YBECFYHANA, BETVTNERS X
IR A RRRERA LRI, B ALRERMNK R, L, BEAVHNELE 57 F

CaCl, WTH4E, HFTAEELAERLEI%
Ca,(Fe,Mp) (Al351,0,, (OH), + CaCl, + 35iC,~>3Ca (Mg, Fe) 51,0,

+A1,0,+FeCl, + H,O (2)

Fe,0O, + CaCl, + 2510, + 2HC1=CaFeSi,C, + 2FeCl, + H,O + -‘;—Og (3}

EE BT I, B A 1 &7 R A A S L R AP T A, TARH 989,

EHRAREEMEASET, XE-—E Na, Ca, Mg M/ DIERSHEE S THae
Hs AP ERABITRESY KAV YL EHE, MALERNEE, HXYEER %, B
HERE ALOsHE ALO, WERR (—RREXBERSERA, 2K ALO, ML
A X BRANT AR HAREFIRBREAD R, BFPKOERN Y X,
WER(IEEAELEEREHENA, £ NaCl SEADERERT, ERENE R B 5
BEERN,TUAERAR S & REHR S,

BREARPIED FeCl, FEBRENBAN SRR BNTEH. & LR(2)
M 8) RERHPHFERM & FeCl, 2%, FeCl, REBEBMEFE D ARE, BT
KERM, IMEMTLNEMTEER, MERTNBRESCEERER, SEED
MRS R RN EE. 5SS REAE. INEME Sk B R
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L LRES A, BRAMERS . LRE SRS RRELSEKRINE W ZH LR
HRER . MRERRAERIS-REFLNBRRET S, MERMEE R,
KBRS T 7R N A%,

3FeCl, + 5CaMgSi,04 + H,0 + %OP——‘FeSO‘ + Ca,MgsSi,0,, (OH),

+ 2810, + 3CaCl, (4)
3FeCl, + 5CaFeSi,0, + H,0 +é 0,=Fe,0, + Ca,Fes8i;0up (OH),

+ 2510, + 3CaCl, (5)
8FeCl, + 5Ca (Mg, Fe) Si,04y + H,0 + :} 0,=Fe,0,

+ Ca, (Mg, Fe) (51,0, (OH) , + 2510, + 3CaCl, (8)
3FeCl, + 3CaCOy==Fe, 0, + 3CaCl, + 2C0O, $ +CO (7)

3FeCl, + CaMg(COp, + H,0 + %O,#Fe30¢ +CaCl, + MgCl,

+2C0, + 2HCI (8)

BBV HRERESRA SN, FNBRRBRELES FEARANERER

SR ERTHRAMN. HEWN, FRELREENRGIREET, BEIVLERANE

B, SEALNERNEEMANAE. S RECHZERIE S BANA BB

WA X, BEBNRALERFELDS, AAESEANTRB KD INED BEAK

EROR R NER, THAES RELSYRELRN EE, Bikrh 4 AR FeCl,
BE. Bib, IR~ PMHERERN AFEANKEAN S TET K.

ZURIBRERT R

K EE EERCT AL, TR LT R RS RN T AR S RN
QI SiEE, S e Rt BN R A KA REX R, FREPER
AR E AEREENEREZRNEERERNGLBAGSP FIRA AR K
HENERE L,

S TRl EEESh RNk Eh, ABEFREERL. RAL, EREE
TIREARIT B, e BeEs M IR BT LRSS0, SR ERE 8§ &
b, IR e B IX SHIE RS 1 2 R IR B BN AR K B S T 3A
200—300m 8 it '

sl ek g 26km, B ekm, SR TFRBEREE-ERINKS, B B8
B 00 TER R AR, O B R RS 3 FE A 16 B, 34 ) BEARFTIE BE IR
GERKE GENEY, BETEREZGNES, BV IREEHNAERS N (w1%) .
S5i057. 140, TiO, 0.68, AI;Q, 17. BQ,F.e,,O, 3,01,Fe 1.53, MO 0.06,Mg0 0.88,CaC
5.60, Na05. 50,K,03,62,H,0*2.67,H,0~0.01,P;0,0.34,5 0.25,Cr,040.03, ¥, 04

~v 182,



0.50,Cu0 0,03,Z00 0.09, &1 99. 56,

SRETUSEEE, ARSESTRARENME, mEkEd ARNAHRARR
AR EERBELARN. KT 2 AR RS, AR, /MRS T, DR AR
KBk A. FHEGHSRENHER, LRMELFD, BIBROENKEaRETY
ROMRHE G AEMEELTRERE RS, BABE 2R, A EXBRT ANG
RERH. BB ekl 150, REAFMUBRAS AT A (RASTE JEES
L BNARGEER. BFANCBRAGARNS £, XMy RahRLER
FRE, kA ETERL Y. GRFANEEARSDARERAERN. BHZRE
FEMRERARTEJEANNA. RELESESZE. HROMKNEES Mk
EAY FH.

KIANK AR EESN 100—156Ma,

FRESABBEE CRBED KR E R, HRBERAEARI A THARER
REAKERSHASER, REATEEREMCERBRREER, FRASPBARRK
HERKE, MEHRER 20—30m YKEH=EH, FEREBELANFREREES, #
RIT B AL 2km ZAWBEN, KEDARE L, ASHSE /0Bt . BEAEXKA,
AT R SRR EEASERS R Y. RUNBERESFEDLUASRNEK
EREGHE, &9EikERRm, Be A amiBa. A%, EATgYahr Rk K
A, ERLF R LBttt akaftt. BRETLARS KELE, ©A BEREY
YRS, ARESERTAENNG, EaME0KED, FARMEESR. PEM
NABFRERFLEHFE. RBUTRANBREL SR, RITYEAROBREBEEAWT
24 (wt%): Si0, 2.46,Ti0, 0,02, A1,0;0,97,FeC30.12,Fe00.14,Mn0 0. 02,
MgO 0. 34,Ca0 52, 25,Na,0 0.07,K,0 0.51, H,0* 0,54, H;0~ 0.18, P,05 6.05, CO
41.83, &1 99.50,Ca0/MgO=153.7, Bk M KA B F AN KRS,

FRECEURES, AERESREANBRELCRR, SHERTRE, 2N
FELAYEE, BRURKE&KP ZBEEERBEBRNS FEh. BT ARET AN
EBHERINESBENTLG. Y EENLERITIAZT.10 4,

80~76 4 S AT A KA. 82-112,80-113,80~114, AN AAD 2B B HEEA
KRE Y55, EfIE AL R Fe BT, #I1KASFEMLUE Fe A5,

#71.10 RAGTE2RRLERS (WSB)

FeOs

.0 H,0* HO POy CO:{ &3

T10,

i R BE%g | 5i0: AlOy

F.’:O}Mno Ca0O

MgO| Ne.O

80-76 22,42 0.421 B.63 | 2,79 {0,91,0.95/42,27 |L. 60 0.24 }0.2[} 8,37 [0,190, 11| 22,15( 99,95
8(-112 142,04 1p.62012,82 | 5.99 [1,15(0,15023,60 (5,00] 1,12 12,33| 0,99 |0, 010, 17| 0,48 99,46
8G-1i3  [39.96 |0, 7414, 84 | 5. 15 |O.4C 2.1227,81 [2,23| 2,68 !'0.22 1,85 | — {0.04) 5,07(10¢.01
80-114 143,38 [2,56{15,15 | 631 II.11|3'.1223.44 3.58| 2,57 !0.5] 0,41 |0, 230,38 Z2.44/100,1%

—_—_— | e—— |—— - —|—— e —

hy

% | £0-151 (42,26 |2, 78| €,60 j10,09 i1,03[0,19)25,05 [5,31) 0,59 |3,56) 0,58 |0,600,10] 3.76[100.09
1 5 1

b 4 ] 8i-152 [84.C6 0.17] 1,98 IZT.SO |1.G&J,3425,65 4,55 0,17 0.,2'11 ¢.36 |0,18(0,06) 5,068] 92,95
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S EEFNARTARERRS B THREISFERAAR . 2TR7.110. RT
ERERET B 80-120 MR AIBF A S SBSHA (And) 43 Fob, ¥ RERRBERS
PEORT AU ESSERA (G2 7 (70,385, 1mol %) AL, HiBT AHREHE
HAE-EEBA-EHE (Alm-Sps-Pyr) 4 F&EMK (0.4—3.6mol%), KHERLURY
ERESEEA D) OF (53.2-86.6mol%), Ao ELT Di & A 74.6—86.6
mol% ., 45 #iE | (Hed) A FHE L 12.6—40.3mol %, ZFEHEE (o) G845 0.2—-8.4
mol% ., Frll, WX AT A4S (Alm +Sps + Pyr) 43 F<<3. 6mol % 1B A5
HETERERY; ERHEEELASTSE<84mol¥ HEGETL-BERBEIE & &
P, GETOREGHNRARMRT Y 2R L. ESBERBRS TSRS
SEEN ALOL R 2, ESFEBES TR ERT RS LSS Fe &,

KT EEANEETEANER(E 71D EN,REES Cu g, A8 I k8
H& Pb,In Pb; ¥ kRS BLELESBREHANABENENATHANERE
TE. BERU.BTYEHLE Co b, REEMARBIOHEREXNERF, L& Ca
BE. SINESNAEERL, S EEFH Th/ULESRE R,

FEEMITRARELR YN, W1oELE RE,O376ppm (80~112), 388ppm (88~
114),20ppm (80-151), RWAIX 80-114 B BB #T TR XS BT E, ER 4T

(ppm)*,

I
La Ce Pr ; Nd Sm Eu Gd Th

=0, 8%
80,30

150,99 14,42 |
| 175,58 120.15

44,91
T4.84

5,39
28.39

1,75
24 50

559 BMBLHT
2160

Er

Tu o

Dy

Yh

Y

B

0.71

3,38

BN e

1.97

0,56

15,06

8,15

3.80

7.69

822,561

BITHNBLIARSMER, B2HENRERERBELS DY,

Bt cE LREE &84 298.31ppm, Ef 7%, HREE &85 8.93ppm (RE
BYZEN), BER T EBENORANE®EE LREE/HREE=33.41, B T EHHTEXYE
ERE T ABEGMN R, THRE . ‘

b, BITEETHEEMEE, HER N 5¢,0,4.0ppm (80-112) K1 5. 3ppm (B6-
151) o XKV, R & RE o4 REIR,

TRBNEBSEZRKENEME RS, TEREEEELY a8 e= R
BELAEETh, PEREEMEEATY, RERD KA EESARERLTAEFEBR
Sh, W kA digt. FEEmE L, ¥ EELEE-ERR ST, 2R KM B, &
#HBREIE 5000m (LE 7.5)

Bk A LRA, ERERKEGH R, NRBERLUKRERBERE TSR R IRR
Ko FHREELTE 100 F 300m 2[A], BF A 400m L) L, 54 FEE 30—80m, I 7
B 120m, FARZEFRBmRME 7.8 Biw. :

e ]85«



B3 RATRAACHEERAR (F) o
Vil % F Th Th/U

-

B o dgaE% | G} G Nith’Zﬂ Cr

I A R

80-76 | R |FFHEBIBEH 0,024 | — |o,002 "u.nm] — 10,000 | B [0.00012 |0, 00049 | 4,08
80-108 R HEAEH 0.010 [0,001 5,002 [0.002 1 — |6,003 (0,009 10,60015 (0,00854 | 3.6
80-114] 2y H&_%ﬁ_—}%ﬁmﬁégﬁ 0,011 ] ~ | n.ﬂoai — |o.002 [0.016 |0.00082 J0,00082 | 1,0
g0-114f il HE 0,098 ) — ® 0006 | — 0,002 (0,018 [0,00134 [0,60104 | 0,78
39-129‘ R R K 0,019 {0,001 | $& |0.002 { -~ 0,002 {0,011 {0.00027 [0.00091 | 2.37
-3 MUAEBAREKSE — = | — pop5s{ ~ | — W (D.00002 0.00023 | 2,48
20-151/8 T3k FEA — |6,002 0,002 (0,001 ) — (0,002 |0,017 :0,00042 |0.00018 | 0,45
BO-15208 18 - 0, 134 (0. 003 0,003 |0.909 10,002 [0.001 0,004 J0,00175 |0,00019 } 0,11
30-155[2‘!*3 AREEHS — |.— | = 0,005 0,004 | — | —

HIEL, HEX RLE). B2 U TR 45,

[

BT.6 XEBTETEFEDSTECGERE, 1957)
LIEH 2.KkBE S5 1. MANBES

BT GUBRERAE, EESBTFUNBEY KRR ET  REy BRABEBEL
WA FMLIRSET -BREy X, FSAAREEV RERFVIHART A B
R A5/ ENERRELASAESZE . BRONSFREBRAAI G 555K
REEF WA REARSHORER RN, SO R -F %y BRI A,

KBTREFTHEERAMTERAR .4 th, BHET.U TR, I EE€Y%
B, R SER. #7408 Ti0, A RSAEHS FEREF K G TiO, & &4E
¥y 2 0.03—0.08%, HEXEENE, RAENAFTERMENLI A 80-132) MERA
FHERERBIBRY A @G-166) 8 PO BH, HEEI AN 1.21% K 1.32%,

BAEETRUBH R (80101 tRBEFHH, A BP0 88 Lk N
1.75%.

KEHETRHSERRGEHRS AN, 3%S%4.55—4.84(80—87, Lilig FEFA-
LY H Y FeSy,3.64(80~104, LA BMF STHA BN ABFE-BERS £
#) +3.29 (Q0-111, RN IR BB S F AR RREEL-F UGE-AE T A~-E %
AFFE) o X OMSY E T X RETEE,

- 596+



NS
Z A
=

.

“ 4 b xe om0 oAB o
LR - I A

RT.8 FRERYERT TRRKEGIRE, 1957
LELREE 2, KM% LRTE GH/RE SANARAMLLRRE 5.4 RAERKS

BOIBBTRIUE &S T (B0-101) drBE k5 15 500°C B R M T ¥ SR A RS 4>
¥, HoO 2% 32, 4mg,CO, RE, HEEFE&E(x10°%pm) 25, K*23.4, Nat21.6,
Ca** >185, Mp?*>44, C17493.8, SOI"447.5,F~ K H, Fe,0,38.1 X 5ppm, 3D,
—116.59, SHPARERH B M GRAHL, KOSV EHERHEFSBEE
feB)L . BETEBERSUES SOY,Co K? 1 Nat 54T,

R KEBSEY RETERVER S wt %)

——

ﬁzﬁ‘g‘] o ] I} 8i0: [ TiO. JALO: Naz()}{i(}iﬂg(}i ‘Hgﬂ" F’O':ICO’J%}E[ a4

Fea (| FeOQ [MnO[MgOICaO

——

L

§6-8%

] il ] B
l;em 4,18 | 0,06 | 9,67 87,06 [23.66 o.151.oslo.55[o.us {0.11 9,95 1 0,38 ,M‘ﬂ‘cﬂ 98,37
so-m) Qeily | 3.76 | 0.05 | 0,79 183,26 (25,06 0.121.1?'9.54' 0.95 |0.11] 0,78 | 08,06  — | IR

85,1

80-132(% Kl 1,35 | 0,08 | 0,25 (61,32 (25,27 10,24]0, 8414.01) 0,88 [0,48] 0,34 | 0.13 1.21)2.05|  98.45
- ~.

e —— L —

i
80-135i Ml 3,87 | ¢.08 { 0,97 61,93 [27.05 I0.153.69E0.46 0.12 052} a4 | — P04 [0.3938.72
—_— P - '_.‘_ P ,_,_.,___,__F—..— —_
§0~137;8 M} 5,20 ) 0,06 ) 1,36 M7.35 | 8,89 0,101,207, 41! 0,10 {0,67] 132 } €98} — 7.58)
80-156/ XMW | 5,79 [ 0,08 | 0,75°/52.83 127,58 10,1914, 401, 85. 1,25 Je..asLa.u 0.51 P.szz.oa 95,20

BEEH, KEW,

w137,



BAE HMXRSFENEHET K

—. B B W5 IR

T HALF LA o e ST RS 20, T T 8 A%hEs, | -
EEMARLE R EARER. XX ERERERZBLNTRT, T2
THEALZMAE=ZRNLAES. . Ah_ERWHFHKE (BREFORNERKS) M
“BFRNFERESGE . TRHFHRHERITEELZy 3000m. XRILBHHKF-T
B KU NREEARARANGCRNAAREBEN M. 03EsER A0EREK

[z =] [~ [8]5

. HEHETLSRE (FFED, 1957)
LYBRE 2.5NE 3,85=8 4.=REKE SLBECBUKR . BEFRE T.5RE

BEY S EHEFSE LARY 10.4F# 1LENM 1288 13,885 DB 158N

#1384 -.



MERBIRETHN—RAFIAREITHORENE . o, HE0MRER T L hsn
PEREFE L ST P A B SRR D, BN B AR R KL~ gk . # R
ERARE . AERKES . ERAEE AR ZKENEA BEXENERS ., EREE
B ARERES . ERKSFHNEK. BN DEFELTRKES. NEB A, SRS Rm it T
KALZNEA. BEEI ETROEAR, S0 B NBAG ER Y 0.1—11ka?, .
B, 5H, A, SREEREEEPEY. BRUEERNUE, BEBARY 147—
160Ma, i3 30 R IBHI R BRI 7o

AR MNARLEZRENRTEENBRES A, X D EBESRE AR 1R KRR 18
MR IR AR, AR SR8, SEEV RISENY LA S h AN AREREBR
Y REDPZRRT, FEMBZEENS 58K (BH8.2). #hEi 0, » i
W EmE, B, 2LETRNY AR
Y- ETEERNKESGRAE £A
ARG SR A B T B KRy, 2
ZUNARELTREZBENLERY
(B 8.3), Bt 30—60° &, # A
kP, B 17T—70% PFRERNEEE=
BOWE IEERT LOE, RZERY
BEH, FABSER, PREBEER—E HB.2 GEELEE “SER A E

MBI RRT R SULRTRE e WF M (E2H. 1980
WIS ORI EERFTHEZ2RTAKE | gpue pas s g8 L RUEE
5125 A = 1= SAKE 6, EEE TAENKH 8. &-W

RN R E R, RT SRS R v

Ligs, MR AR ERFLRWFET REE. FERNT KWy ke ia & RKEn
EHad, P TRZ-ARERMARETHLETAEE, ATAN SR LEERA

]T.hil Tiy |2 ]Pidta Pl |4
[Fels [Fals [Dw]7 [Gn]s
[(Prde [ZEQ1e it e ]ue
e8] 13

E8.3 @BBEYFERRYErAEE (E2H, 1980

1.ARA 2,808 3L,KRE 4+ RWH 5. XGM ¢ ERE 7, EAE 3.85W LHMAKRY
10,7 R4 1.BEFHE 12, KME B AENRE




KB, K EHEFEE, SEE R - AR SRS, XTHERES ARy
Ko H4b, EBEELE A LOLERY KR, TERAENS ST RAHRE Y718
K.

FRAEREENEERASHFENEERNKEER SRR (1E 8. D

8. 1 ﬁﬁﬁ%ﬂﬁ?ﬁﬁﬁ{tﬁmﬁfwt%J

’Cno« tvio n@ 10' 'ﬁ'ﬁ'
6,30 02‘ 0,02 lo,15| — [o,15]o. 09100.24
0,84 1} 99,93
AR

2i100.36

EFIRE MR MR, LREABEMREEREERNE S EEES MR
AEREL, HESEAGREERN S, ERCREROTGRT R, EREMAN
Fi. EERBET, BREEPEL G, BENRCONRET K, SREFOEET
B IRER SRS OREER. BECHRS BB WBEEKEE. XXM
ELLEDERELL F.

BEAE —BEERENKES. SUMXBEENT RN (wtk), Si0, 7.61,
Ti0, 0.69,A1,0;1.17,Fe, 0, 6.27,Fe0 0.22,Mn0 0.02,Mg0 1.76,Ca0 48.37,Na,O
0.07,K,,00.53,H,_O"0.40,1—120‘0.413 CaO/Mg0 =27.48, BE Q=GR E, REA
B R REE S Si0,.A1,0, FRER .

G EEEREE, B BB WIS, HERRANRN, mERERE
Wy R I S T T B R E (B 10—20m) »BELY RS (B4 10m)—>4&
RKG . ERGRARE, EEFLY ., BEGEEEE. SEEL-BEERLREE~
BE-GEHT LY FEERS KR, AERNGRE ~RERE>ERTES 4 (G
BT AT, BREhE, yEEhIaKE. NALRAERRT WRTREH) »&
EEGNRSN A KB LR TRBET F~RRAA IS ERELTED H. &
23T - 131m i 10 BB MFREREHRLEY, FRFELRES(GBTETA
HED) ~SBEGHEETEY P& (GET RIS RENES, BH S NG L —~%
LT RS 2 H (BORIRS ANEFSBRAVHRYNERET 6H. AT A—
SRS IIEE Y, LT . FEERIEBNAERLY, FEER R )
SRERE. RIEWTF LI BAT -80m 9 9 S5, BF- KRRETRLHERE
B~ R AL E - BRERRMT A B8R FRER,

S B E B A e L RE R BN, B R T T A HY
AR ) B R AT AT AR, BT L, BETFLARFZ MR, B2HEA
BT BRR, REY 2 BB ANBU ERTEREA ECHRERTF RN SR
FIGET GEN, SRS E HAMERT AR, FRERLS R, EFELRA AS
FEIo fEFFEBELTRE + BIER,

= T LB By BB RN EREIARS. 2,

140«

B R

17,34 [2,62\2,2410,04[1 70{4,02(4, 0012 551,38
18, 76' 12,7812,32(0, 07163161804, 88)3,04]0 55
18,25 L850 o 29 31 35

3,310,490
HEJH, RN, MR R,

-
-

80-303 (61,30
7-048-2" 60,10
B-ges-161,74

0,54
0,92
| .87




1% 8.3 0 8.4 STRLE H, MEFE RN KEHE—MNGIET AR, S8 0T
iR, B REKNEFASBYEESTH. HENMELF RS REDNEERALN
BAESHESTUBELESBERS T A & AEEATSTNBRERIFEE
BEEEA-BHBa KS>G0,

#®8.2 HMURRT WS FEAFRI AT (WEE)

. =TS S
S IS 2121219121 2(%1212(12 0 4
59 | wal wrew | Q AERR AR IEIFEEIEIEE:
80-2520 By FAEMRE(51.24 [0.61]19,06 | 4,03 2. 11)0.23lt, 80/13. 144 ;57i0,,88)0 . 90[0, 630, 21]0,63] 89,54
" 80-253| il Eﬁ}ﬁ%m (38,44 |0.55[14,09 | 9,89 [1,31/0,88[1.4931.62/0,12/0,14/0,27/0,420,12/0,42) 99,76
H
80-257] EIL|BET-F N F[36.16 [0.08 7.44 (22,71 [1.220.42/2,50i31,56/0,03/0,0410.670,35 — | — | §9,99
ayRR
B0-277) T 1y b 41,51 10,56(11,54 | 7,63 (1.51/0,422,6730,24/0,11i1 120, 71(0,42) — | — iL00.40
80-278 ] F L B WE - 4 T(36,45 (0.44] 0,82 (11,70 [1,83]0,571,6038,50(0,0610,5710.240,22| — | — [100.67
A7 FH
so-2B W) MW ¥ |45.18 10.05 1,19 (24,80 13.07|c.41(0,25[24,77(0,04)0,010 36(0,10| — | — [L0D,28

hEeH, aWE, FHIH

i e BARERERA, T8 F A2 (%) Cuz=0,0002—0.0005, V 0—0.007,
Ga0—0.001,50 0—=<0.003,Cr 0—=20.001,

METEEENMNTER (8.5 X0, Y EEIHENREBXEMENEESEE
REEMAREShNRETEBRENE,. S8 FEL AEEBEAHR Co, FiF
W ZRERE pb, HELFT R, BEELRERNERERNY£E Th/UREK, FF
ERRNESSRREN Th/UlE, 57U, Th/UEEADFRLUER (80-279 BRIM.

3.5 BEFALEADHBITEMTERB)

xS #wOA HELH Cr |V;0,|Co| Ni | Cu | Pb | Zn U Th ’Tth
80-244 | BHED (FEHE 0.00% [0,008 { —~| ~ Jo,002 Jo,001| — [ 0,00057 0,00018 | 0,23
80-248 | BRI Wy Emamieslo,008 0,006 — | B [ — lo,003 [0.001 [ ©,00087 [0,00088 | 2,40
80-252 & o (yEEEWEE,001 0,008 | B | E (0,017 0,001 0,001 0,00009 0,00050 | 6,56
80-253 2 il (FEE | % le.00d4 | — | -~ [0,008 |0,002 0,005 [ 0.00023 jo.00044 | 1,91
80-255 | & Wl |[kEE 0004 | — | —lo001| — | — | — | o,00027 [o,00005 | 0,22
80-256 ® I |FRE 0,001 10,008 | — {0,001 6,002 | - - 9,00015 [0,00008 | 0.40
80-257 | ® i FFH 0,003 |0,004 | ] 0,001 J0.047 Jo,003 | — | 0,00252 |9,0002¢ | 0.096
£0-258. | & ) |KEM - X | —| % - 0,001 | —

80-370 | WElh |[ERNRE ®oj0014 | M| B 0,004 — 0,001 | 0,00004 0.00070 | E.0
80-271 WEl |FEE Jo.008 ¢ 008 | M 6,002 10,004 | — lo.001 | 0,00014 [0,00040 | 2,86
80-279 Rl WkyRE  [0.004 0,006 | — | M [0.024] — | — |<0,00005 [0.00033 |>6.6
0-281 | WFLU [WFA 'o,004 g008 =1 ~— fo.006 | — | — | o0,00046 lp,0002¢ | 0,63
80-303 H#EMN AXAEKS 0,002 0,007 | = | M | — | = [e.001 | 0,00020 0,00042 ] 2,10

BT, Wt F 5 .
FFaH-r LA AR CLIL F & B8, IR 2 0.014% (R 8.6)e — B &
#<0.02% , A& BIHAEE 0.004~0.031 %
BTLY FENGETENEEERSY X e/v K*0.56, Na*1.0,Ca**37.7,

V)P RIE MRS,

0.1:“}-_
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F8.6 LUNEHFLARRRSSBRMER

A | B K BELR cr-% g | 2

20-262 g | mxmes kw0015 \

80-253 C T & k# KEH . 0,013

80-255 5| KA ZME | 0.015 ;

80-257 £10 Ry 3. 0,004 ;0,014

g0-27y1 © WF WL FFH F. 3 0,017 |

80-279 WF TR RN 0.031 !

80-281 Al FikyrE K@l . 0,004 ’
Y R

Mg+ 33.27,F~2.75,Cl~ ¢, B3 Fr B 75.265 4% (ppm) : H,0 1700,CO, 17.0,
CH4.2%x1071,H,1.57,0, &k H,N, 5.2%1071,C0, 4,0, BHEH L, WFUEIE BT
AREGE 4 F . Ca¥ Mg fi i K* f Na*, q
RECl, |EEKsH, H, X COm & BB S
FreEEE R0 8.4 B
FRBEVAERAEEER. ERERT Y
FH, BEB. Bk, BV, HEV REV Y
e RV RS BB JERF ., FRd . BE
PLED. S8 B8 NEE . BRASS, R4
VA, ERAT.EAE.JERY &L RBERR
W% (EAHBET X 0m R . TERFANE
Hit R Al Bl Au,Ag Mo, Ga, Se, Te,Bi%5t \ |
.

B8, 4 ﬁamﬁ{ﬁﬁ?‘m%ﬂ‘ﬂ

- FHmE (E2ME 1980)
= dAF L R IR LEEHE 2, KES 3, WkE
FRAT Fif PRSH RN RE R KK H LITHRRE SR

W ERBEANEE EELHEMLE, RBAREEZAZBRARBKER LB
R ERRAMHR IS, EHE, KERRALE, BN REET KRS, RAE
VENEREREVES.

PR ARESEERNE RS BRIERE BRI ENRKE. RS NERNR
EEE. '

P B AT AEREERER N EARCEN AR S REEmRE W L,
Btk 5amEpiRtk—& (LE 8.5, LRFPEEESEKT. FhIRHRE
IR I R E KRBT, RS A BRERIRER.

FEXAEER LR 4 (wt%) 1510, 6.09,TiO, 0.08, Al;0, 1.55,Fe, 05 1.17,
FeQ 0.39,Mn0 0.10,Mg0 1.10,Ca0 49,42, Na,0 0.04,K,0 0.02,H,0" 0.06,
H,0" 0.02,P,0,—CQ, %#E, CaO/MgO 124 44. 9, BAZERAES. W, KEEE
B2 Si0, ALO, 1 TFe £ 3ufR, #—EHE, UM&%%.“’EME&E{&, ﬁ?‘i
ok RTARMmEREAKRES, :
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8.5 WMFRTHEIZEIE

W M EKEEE SK.FERE
(HFHTFE-ERESFR) T.RESURKEG(RBEER) Cu-Pe, g4

EFFEEEED R INKBTA R E RIS (L% 8.7, Nat HkE K* 19 %
HEZEER. Ca® KEFASK. EBHRBETLERNKESHEKAS RNERE,
WhaisrEZREA{C. hEEARNN ERRKESHRAER AR TARER. |

RRAORBIAE,. KAORSREVYHEBERRATR.
8.7 FRELERRRELAESIRSFFER (W E)

, 8 o |l
=

2
| & |2

0.6621,82 [0,05
0.70126 .03 0,25

Q

ol
3|2

. % )
=&

M-
% T =

g

2,29
3,44

S
@

P:0,
&
ai

AlO,

0.5613,73 |1,18
0.46(14,01 [1,65

80-206 F-RAEERARERR. 1
80-208 (& R BHLIE RN B H(38,08

EMeNH. BFZE, I 4,

LB TFLEFRBGEARBLENGRZAHNRICETE. RBOTREHESK
h - m] [LE],

Y RESGERESE , TR TR TES,. SFEEEHGETRMEE,. &2
FARA REGNPRTRARARAR. BEREARESFOT, ERAERS
R R E+~GRTAY Fa~BBLY f&F kB AS *5~KEH,

FRAESTERRE EZFT KiE LR Co NN, AE Cu, Za R HRRBR (&
8.8),

R U EE Se0, EE (7. 7—13ppo0) . F B RBLITE SREH, Hn 80-
203 100ppm,80-205- 168ppm, 80-20 319ppm,-80-208 319ppm, Hj 80-203 & 80-208
FABF RIRR GETER (A D) BLINAR (R 2E) A, M Lo ¥ RE.O, SR &

.

2.87)2,652,92/20,14 0,81 99,60
0,4512,2F|1.81) 0,11 10,27 99.31

Ly®B®WENE L 1980 £ KN,
.l‘ﬂ,“.o



8.5 FRUBEWRE RATFER (9

| | .o | ,
Fk9 HEHAR i Cr iV:O.!Cn‘fNi|Cu J! Pb | Zn } U ‘ Th Th/U
i I . ) .
81881 | EPINCIL DEED, 0037{0:015 | — i — 10,001 |0,002. |0, 035 [<(0,00008 | 0,00008 1, 0.6
80-202 EMAEESD, 002 0,008 | g1 | — [6,002.[0,0001 | — 0,0001% 1 0,00087 | . 4,58
80-203 LT 0,061 (0,004 | | &' — lo,o02 |0.013 | 0,00037 | 0,00025 [ ¢ 0.64
80-205 FEH Ia,oaz 0.006 \ — | — 0,059 10,008 | — 0,00050 | 0,00054 1,08
80-206 FEH 10,001 10,0093 8 i | ~—~ l0.002] — 0,00046 | ©,00187 4,07
80-208 LRT- 0,001 0,007 | — ! — 10,028 0,006 | — 6,00035 | 0.00068 1,94
80-210 ot £ 1 -, =1~ | 9 (0,029 (0,006 | — 0,00059 (<{0,00002 <0,034
- P - PR AP | L o bt ™
B RN TS,

RATIEA 80206 347 T Ml Bosr B, 5 5 Bippm), La 90.77.Ce 113,06,
Pr 8.85,.Nd 27.83, Sm 3.78. Ew 1.3%.Gd 4.34¢Tb .22, Dy 1,72..Er 0.63.¥b
0.60.Y 12.58.5uRt:265: 7, Hoh BW-H oS 800,246, 66 ppm » B L A 20,04
ppm,. WMBAERY & IBL , ER LXRSEHH7.51ppm. 2 LRBE (Bt &
&)/ SHREE(ER 0 # & &)= 32. Te. UBRRRARL 2RSSR HEC R BRE A
8.7 17 80-206 fREEFT. EKF R ¥ FEAOM LT ES FBRAR LR EER TR
LR B A bW fit theR %P 1E.

ZE R dM8Y%, 524 1.07—5,24,SEHE X 2. T 8.9),

#8.9 EFUFTRRALRERFNS

| —

£ x & ‘ MEywm BMS%K, E HMSY,
Ds-18 i - 5,24
Ds-20 A X % 3 2,50
Ds-22 | mew .04 Lo
Ds-57 | -3 5,23 b
Ds-58 x ey 1,58
Ds-59 | - 1.07
Ds-61 ] j K s 1,88 -

o o R R A 0 BT 1D 290 A 4 9 B 35 S T

FEENEAETE QBARK S Y 4 (ne/8) K* 74.71, Na* 34,24, Ca** 0,
Mgt 57.07, F~ 0.29,C17 4,07, B<Fa i 170,38 5K 4 4 (ppm)s H,O 9037,
CO, 17.0,CH, 2.1,H, 1.38,0, R ,N; 3.4 x1071,C08.8, RME, AFEF K
gy AR F A S EER S, BR RS K Nat R0, s Mg .CH,.H,,CO,
gk Cat* 4 Cl~ F1 F~ NEHE,

BFARNGISEE BN IR ERH %), Cu0.0008~0.0007,V 0.004—0.005, Ga
38 35—0. 0005 FF Cr~ 0=0%001 -

FEH I AN KRR, ok 1—6 S A EE RS I HNW—25° By 711 B &R
NBO°E HRA 4. 3 SF hERHA, LEAK 375m, 7] SE, L6610, B KREHEE
- 720m REEEE. FEEREEY sim, BXER 130m, §FASKE Cu, Fe X

1) Eh Tl A0 0GR O,
s Jidh e



E, 52X 85% , KRB (FREREBANS £ET), B QST LBFEFES
FERRP, FHRERPRNE .5 PR, ;

B LHEBLBRR AT RS SR TR RS FENAER IR, & —
HAREY HEF ERREAL A LD AREKRT B, SEERYARETR%
HF HR U BEE R 8% RS . TEK Au, Ag.Co R Mo,

ZORESCRERT R

FX A F R s R AR A e, JU I S N T U, R Y R . B
SR TEBLEAE RERUID RH. ES5SREEENE, BERERY
N7O°E, PRESTEREHER, FREETENBEELZRUAB AR OTE. B
BESHATTE, BebE, BICE, BRABFNEFSS (BES.6), HEHER
N70°E,f5iF SW; £60° Ll ko FREGRETEMAD. BEREAPEREEREI M E
ERFE: HETRMRERAFREERNT. BEAWE0.5—100m, E K & 10
AXRBEREHHEE. SRBIRBEFNAS, ZEBRFERREE. BEFEHEN
B G ARREHEMD . BEE & Ca0 30—31% CEH ), MgO 20.14% R
), CaO/MgO=1.49—1.53, '

b,
é}‘ . i
. /},t,* +
a0 :lt"' A
{ AS
*@f/
e
%' +
(91. 'ﬁr Y
<o \\ ‘H/’? et o L S
, ]
zz“w i i
N\ # i ‘”””"‘ﬂwﬂmﬂfmfﬂf
3 i ALY
AV
I RS
- i T e,

Iz,ﬂllijff 3 [0 275 (=W ]
) R B ([ @ e

A P B8.6 FHELEXEHHEEY
LOEE 2. M8 3.ENE 4 2HE 5, XMMENE s, MELSNFARSE

TRPEARHAES.HGH LAFEDEHRAHIR L.AFERKNE 10.%H
KR LPRERE 12RERR

1)ERR, 195%&1&@%59‘(%#*3&5# HYRETWARRA BRRS TN EREERERNRE
#E, B
BIEA EXP I A 1983 F TR,

*14p ..



L FRARLSbEE A AR LR NS, REKRINKE - BRI
#He BHK 10km, 5 5—6km, EBHR, RERLEFHRRY, AR KE Y 128Ma,
R IREE Y 123Ma, ERNEESRAERTOTEEM, SRTITEERS, DBl
ERBENERE I TRES, SERTR AT, SRHEERES. ERINKE
S EEES B NEDERERS. RENKDERERERITT &, R 5%
BTy FETOR 2 RRRS . BNAH TR A AR MR, B Bk
tt, HEAT X,

TERRERNERZERAY N (wt%): Si0, 67.0, TiO, 0.49, AL,Os 14.98, Fe, Oy
2.07,FeQ 1,56,Mn0O 0.05,MgO 2.04,Ca0 3.62,Na,0 3.60,K,0 3.70,P,0, 0.37,
FEk R 0.51, &3 99.99, ZEMEHERNCE L NSRRI ERN BN MhEfE
BLES®HE 10—40m, FURIEREAE, KANFREGRE, MG+ ARD
BHEZR, ANENERSE RE L, BHANSEARRERNM, FBAEEST it
Bl HRENGIBTANAEFEK. WEER €5 LER SN (wt%): Si0,
{":9'.55,4(-].Ii"(’JI;',l"iC)z 1.12,0.80; A1,0; 16,26,18.85iF¢,0; 4.91,6.15;Fe0 1.07,0.64;
MnO 0,10,0.165 MgO 1.72, 0.77; CaO 3.68, 17.843 Na,0 4.71, 3.95;K,0 3.65,
1.313H,0* 1.37,1. 04; H,O" 0.27,0. 15;'P 0, 0.11, CO 1.76,2.66; ’3‘#100 28,
100.22, SHERRERNEEEE, MaBRINERSEERETER, ﬁh‘mé] * &
Cat* MEBEHTHA, BaERNE, ZREARGE,

SAEEMRRT FHEEE AN, E%Zii&%ﬁimﬁ%'—?éxﬁwﬁm*ﬁ *
He 705 RS 0 TE R DS B BRG (RS T sr oo, MBIMEE Tt & de7e IR R £9 150m
WERET, MERRESE-EEE, ¥ 200m RoHmN e DR RRREO 2 B
5, MEEEATIR, HEERIRNESGEY s-8n) - FILG-BHG-BEL-AH
FEFEE 1—3m) - BERF (8 8—20m) ~ S B ANBEFBEL S 5 (K 20—
50m)~BEAYEH K 5—10m) ~E 5 (GERKE. VEENE, Hol T L
BT o XRMBWABE AN, BIERINERT X NEP R RETRASEHRE,
UBRRABTFANIHESH S ERBERE; URORERENS RESHR . £F
PR BEASFEREAT. XNRNAHTE S IESRMEFSRENE, Fi
ERGHE, CRGETERREE, TiLERTE, i AR b B s (e
HEKARL (EETRBERENSEHER JNGIL(EEXRER . ﬁﬂé‘Efﬂ: CEERR
NATMEEED SR E L) B,

SIELT EABENIS AW EASRY, REGZEAMITRESE, AR
7 2 % 40m WRREY, E&bﬁﬁ%%ﬂé‘:ﬁ@%*ﬂkm%ﬂ*ﬁ RBRRaBaE, 4
B E T &XRgREAE. ,

B BERE R, B R R RIS GRS, BIE SR AR
B2k, EERAKENEEE T IARAEENEAAR. SRAEHRKESERA
#ik80%, BAAHESANMACZHTRKRENEENLTLHARAR. EWEAZEN
SR EREET REARS FE ST RARAL, FHLBEEBRGNEEEE. BY

1)YEERE 1966 FF4 P
2YMEENMIN,




BALE WIS e P B A WL, TREE R, WAENERABEIREE IR
. BUANMBE GRS ARNNRMRREE, BRECHLTR, TEEHE
AR e (0 RDHRRE G, TR K.

8,10 %Eﬂcﬂ?ﬁ‘ﬁkﬂiik:?%ﬁﬁq-ﬁiﬁﬁﬁ AR (Wt %)

T - | i !
® s ls s | | * <]y
a & o 2 Q | q'| Qe a g o o o) |l & =
E! Tow |'Ja‘i.u E"lgl L“:i;%‘,fé" C}|£;¢ :ﬂim:uiqg
B3-161 ﬁm:r: BXEE- ﬁsa 56 |2 02|1.: 86 | 6.67 [f.} 80,0, 31m 2.49 |29.40 [1.08]0.203.37.33l0. 2g|s 49, 98,41
LSS et . | | l
Bswlfﬁlﬁﬂﬁ‘fiﬂ?ﬂﬂ%ﬂﬂ 80, — 0.3+ .68 1.0000,2513104 24,87 [0,280.10/0.550, 28 — [5.77 99.94
.‘Eﬁ;ﬁ.& FE . \ ‘ | | ‘
as—zlsﬁiﬂﬂzi4hﬂki¥4?EJ35 65 008" 7,72 hs ?°|o T210,50| 2, 30 131,84 0,~00.2OU.310,18%,113,94i99,34
senske | 1 I R R
1 3R W5 T

Z28. 10/ fL 2 18 2 BE AL S BB T WS4 R AT .

HBEHRS A5 S 50,05 1.4—32ppm) EEH, FFed @M oT®BSERIE R,
#/m83-161 T11ppm, 83-176 15ppm, 83-218 64ppm(RE, 0y,

AR 83181 31T TRELu R A BIE, &840 T (opm):

La 138.22,Ge 287.69,Pr 30.89,Nd 103.57,5m 14.12,Eu 3.48,Gd 12.54, Tk
0.93,Dy 5.30,Er 2.39,Yb 2;10,Y 37.97,2 5 639. 20,

BlooEhEmL &8N s77.97ppm, EFR T REESHN 61.23ppm, WMIARE &
YHI&R, WER T TR S 0UF23,26ppm, SLREE/SHREE %24.85, o2, &
PEMIcERAERINES, BT SREEEIER I TR SE, BBREBALS
B AEFECERER LA ES N — AR TR TR (W 8.7),

1000
500

[ —

100

i
A
)

1 oM

HH R

-l
W

. | o
o5kt | i TR o
3 I HI ! Y N | . H
LaCe PrNd SmEuGdTh Dy Er Yh

B8.T FHIEI-E (83-161) M LjuHEshemed

s 148+



R 8.11 A Hl, AP RE GRS K5 S E & ENBE, & 8 2R1%0.0711%.
(Fy#0.10% (Cl) ,

R8.11 FEZFTEET FFENBREASBITER(%)

5 % B J 2 A& K " F cl
B-160 | EAEERKEE 0018 0.18
£3-151 | RUFA-FREFESIFSE | 0,181 5.16
53-175 | RWE-AT S RY ! 0,018 0,04
83-176 | & 8 ¥ = : 4,144 0,06
82-177 i &/ ARTFA-ERNET IS 0,163 0.68
82191 L mEman Rk 0,008 | 0.04
83-218 ] BE-FETH AN ER 0,018 3 6.14
8321 WE-FRTHR 5 R | 0. | 0.10

MW,

METERHEGE & IDFRY, FRIFE S FafHfr af s AR ETETH
METE. ERAKETNRETEH TSR0 MEEATARE S, BHERE B
ARy Cu Pb.Zn Sr, URI Th BRI, Hib, &4 E LS REPHETR

REFHABRER. ERAEEN ThH/UBLFERE, DFsyfad8 Th/U R
B

#5812 FINEANRETRMIGRE (%)
! i |
BA% WEE® | Cr | VO, | Co | Ni |Cu |6 Za| 8 | U | Th |TWU
! B S R— ] -
83—160ﬂl§¥EﬁNﬁ£0.002‘ ¢,019 |0,002 ﬂo.oos 0,019 |0, 002 n.nos| 0,928 | ©,00043 |p,00141 | 3,28
83-161|4 B & 0,002 | 0,021 [0,003 [0.010 0,014 (0,067 (0,020 0,004 | 0,00144 [0.000075 0,52
B3-175 F R H 0,001 | 0,001 fo,002 0,006 [0,0023'0,004 0,019 |<C0,001 |<(6,00005 0,00006 >1,0
83-176 5 M9 5 0,001 |<0.001 [0_005 [0,007 0,892 0,083 |0,081  0.005 |<0.00005 lo.00002 0.4
83-177 4 B 34 3,001 [<9,001 (0,001 10,004 0,0¢52(9,002 (0,004 | £,001 | 0,00606 [0,00006 | 1,0
s3-191lb2 75 B L€ 202,001 | 0,008 |0.008 10,008 [0,602 10,005 0,008 | 0,116 | 06,00020 0.00066 | 3,3
83-216 & F i 0,003 | 0,012 0,005 0,001 0.0648]0,007 l2.06851<0,001 | 9,00042 000027 | 0,64
83-216 & £ 0.081 | 6,008 0,60° 0,007 0,0018)0.063 [0.909 | 0,041 | 0.00045 [0.00016 036
o 7R e MOABR B R 4 47,

SRR 84S% 7 +2.25, SRAERMRERE AMHII. MRPHITHEE, &
H—BamEXBEE (W 8.13),

ST EEEEFASRY, REREAEERERY REWP, MBY X TRE
BT, AOUNFTREE (34 ) A 3.5km? RE, B AR L RN, &
RER G20, 2EFEEHLS, ST SRENET . 5 EAT G088
Wz, A LB EA, F1EH ET A HGER, BIROE WY &,

FRBESSERTENERREEH. AL LRLNT N RER ERR.UE
RERTBR, FRNTEETASATENERREMTERY B —8. KNT&HE
FHTEK 200—500m, T 100—600m, AL &5m, SEHEEF 20m, §F k>R nE

8.8 [firre
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3L '|
wAE WEHS | I ® | BuSY, L3
85147 B I S Cedr 1 -
83-157 Bey WK 4 556513 SRRSGTI R 0,15
83-158 El3a WaE e B RERTFES ER 5,76 ‘ o 25
83-167 Ry PR HR 17-1 ST RTASHATE | —0.30 )
23-190 G Xia FPE 4B Ay RET S BN 0. B2
83-214 BEF HE K 84 B4k 12 BREETE 7,50 |
SO 0 447, "

: ' PR AR 754m, 1A TREEE 100m,
S BRI R e ZA M AEENK
' T EWEERAE S AENE AT RS
FE st . W AKSLE EETE, K
PHAR, AR il lF e B i
W AR AR AR -SSRy
H, BEA-RRT-RET G, BEA-H
Y- A, AR T A-EET T A, B
EL-ENA-HR L. AT YRER
ST D BT YL, B Y
HHER R, PERRET TSR
YRR BT, REFHERIVBILESL.
H8.8 FERHREVHRNE(FAH, 1970 HEEREY . FEESBFYERIKA.
L Ly e DRAAINTE. BH.EEE. HUE,
i 4TS E - BINA-TEA . S a. A,

ﬁﬁa\?&gu%ﬁa\ﬁﬁasa%@rgﬁfﬂo

N4 41 Bk PR

F[Z{jﬂiﬁﬁéﬁ#ﬂz%.ﬁﬁﬂ’h_mf%ﬁﬁ LI I R R . TR
FHIEH . FTERTHERTIARAARE, ATRACERERRRARE BRRAS
ERMLY BNGRE AR, BHA%BAMNERRASRasE, RENEERT
FEXRFEE %TﬁAﬁ_“%ELNﬁi@ =y b, SRS RNRTARRERANE, %

PEEEE ., SBHEARENRSN (wth): Si0; 6.8, TiO, 0.15, A1,O, 1.18,Fe,0,
0.78,Fe0 8.95, MaG 0,07, MgO 18.32, CaO 31,45, Na,0 0.47, K,0 0.22, P,0;

0.069,Ca0/Mg0=1.74,

Iﬂ*izm:ltﬁﬁbﬁfﬁ SEHMERAEAREEEESN, BHTFREEREERaE
HII 5. %‘%E)\HR‘J?FEE?J&EE‘IZ% EHRERIE R BRSNS
7, Bt B 25 T A SR I .

EEL, %8, 197, 08 & F A HT HRT AR EHY,
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SRR i Ok AR AT A R IR ALE £ B R, A R R R
Y- Bk, RAKE RE G GARR S, EEH THETRANKEWEA (LE 8.9,
SePEE A A, B BT K
TP AR, EHRARE
B0 44 I E A B e AR R A
b ET AR S e A R
B, TR TEEEGHRA. 1
PR RIEN AT, MA
LEN Mk, SRIARIGER
FeR i R TER AR R 0 1T 40 -
LEE S AR 2 e
BB AN, TR WBEARXA
HEEH. B EEERKAEE,

ERFHRNBAGEMEY
&, AR R R VIS, LK
SEURSEEMBEALEAEF L Rl (R [T (s L0e 57

EEHE. AhERmaEaE Lot LT Je DN ol il el sl 0

REORRSL i SRR 2 6 8.0 4T IR IR (R T
BERBANERRE R TE ol 102 IR AT, 107D
KARSE, EREMBERER 5. LEER 2 MEM LARRE 4BREHR I,

SEEERRAGAMBEGEY  FSEIINIENS STANE L eans
# (L00Ma) EERFIERIERREL G | EEERES 13 AEKANE LW ERFUSEW
XA AR ERERTE R SR i

B, B TYEERSRE B Bryr=9., SduvE mr 2B R ekt =k, RECET
FHHCT A, fIbRASLR mA A, XEERRIRBEEER, M EORNE
BRIEMS b, HBRERRE, ARG AREKRS ERRBRES ., M. ERNKHE
A ENREREER O E KIS, £ ERERGNANE S Falk,. MENKEE.
B E IR NS B A B A LARZ S &, BULERLY. hER
WA R .

BMRERASTERG 5% BR300 %. 52X 20%. BB 7%, HlA Y% kO
RIKA SEATIBA. 2RI N wt%): 510, 67.93, TiO, 0.40, AL, Og 14,08,
Fe,0, ¢.56,Fe02,82,Mn0 ¢.082,Mg0O 1.17,Ca0 2,60,Na,0 4,21,K,0 4.50, P,O,
0.17,CO, 0.84, 41} 99.162, HBHEN (wti); Si0, 58.41(61.70)%, TiO, 0.56
(6.36),A1,0, 14.93¢16.20),Fe,0, 0.42(3,19),Fe0 3.29(1.71) ,Mn0 0.177(0.10),
MgO 3.13¢1.28),Ca0 8.11(3.16) ,Na,0 4.91(4,14),K,0 2.91(3.60}, P,0; 0.271
6.08),C0, 0.55¢(2.38),H,0* (1.48) ,H,07(1.13), &1 97.668(100.51), ML
HAWRHE HERFR DR SEASRCEREREN. SEEEE, EREERAME

YRE R mE RS AR 1970 0 EH,
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AMBEELEFR—. Bk Ca Mg, Fe Al SEF M, M Si0, f K,0 &8
B, B RS LLIEKENAESERD, $ G ANAREBARM . Al
RE LEENROHEE CIPW S HHESE  ERAN 21.27%, B AN 35.03%, B
W 4.62% . DEER TS LIRE 2,32, 8K GHES An X 0,57,

BESETILERMEGFHEGEB T AERNEai L, PEFR T, REARERL
MR EES. OB REAZE,ERBEREL, SRPEEBRTFRBNHEME
hHe BMENABTFALERNEMET,

FRYFETZES, BEEAFRER. RRENES RARENSBAERE
% LUB X W RTE R S B AE R B BN 855 7 R 5B Cu . Fe, W, Mo 546 fE
H&n, MBI RaH ZohrEgd b, UABTATBELRATHNEI AR

ZREME BRTESEET. RREOPRWESY FETESEHBEA EBRA.S
BE,RRAREA BSYT  BRATERS, By LEa3BS R . e BN A
%, Sy rEaEBNA-HER.FLUA . GRA.STAKBBRREFT Y. STF
EAHBSWRE. S REVEED B, ERERE GERS B A CHIRTERS
AR B EAY RE~BET . BN AL S BREZE~aBEass. 55
FANELSWN, HHENES ERE) AT RAREEL-AHTFLIRTER
AR ~ORTAS RE>BEAY TE>BRALESREzs-2 B A &
e BESREBNSEN. HRERE GEHE) »BEA L EHG-AET LR
RIEH B (ERE AT R-EEG Y REa~ 0BT Ay RE~EAF RE~B K
A-SEHMACAEBRASE-SEEASE. TV REEEAHHLEETN. BE
5 FE#E Cu Mo, WHEREN  EHF N BB &= By Faff &Cu. Fe G HE"
BB, »®Y a8 Er.

CEETLEETFEASHER, —HEAERGRELFRBIR R, B4R, 1
. HRONEST ERETARREZR, FoHABFERTH. BSHEGETR
BRIEN R, BTN, SBNAEKRS . BINEIRRRREER,. BEAE
SNAL, MARLX EERENTELAZ . R AR ALEERTRELREY
DEBEZNEAPEE, FEBANAET AY Fah P,

g7 8. 14 7] ML, SHEERRIER AE, B RTE R & 1 ALO, A1 CaO + MgO
BEMINT Fe,0y/Fe0 mith & B34, CO, S BB ERP RIS, SIO, SR RER A
B, IR R SN R AR B, AR ARFE RER. HHh, JHIRTE
B phas fE B IS EA L ek T kT & 8. 14 RABRER, A REIRIRERN SN
B =S i, 4 & e Ca0,Mg0, 510, 71 ALO, & mEIbE &,

T RMLEFERIEN(E .15 FH. AR BRT AUE S BHEEASTH
+, ROPBHEAHTLGUEEHEHEANFAE. WESSIEHEA S 7 553.6—76.1
mol¥, JE3E & FEMFN R 435 58.5—70.9mol%. ETHART A &SRB AL F
75.2mol % FI (Alm + Sps+ Pyr) 84, 3mol% (BRAE ¥ IREFE, BRIAWA S — I
A ERF R, 83-828 & 83-830 A —ME L, WMAENSERARSEH M,
THTARNSSEESTSERY, BSERES TR /M. 75 83-835 = 83-838 #
L, BIMIERHHGEN S e RREERENS £5, DAL UINE, UWREFE.
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%814 ERATXARIHREN R B RALER I (WH)

» | . s el 3 | o o lolal, N
¢ 8 B 19212921822 1%%:q|0le'8 | %
% | @ B F e R |20 2R ||
PR i J— S 'I. ' 0 ~
83-834lmMBERE  [9.85 [0.3215.86 [2.140 1,17 9.10] 1,76 | 4,07 2.887.50.0.45]0.65) — | 0,93 | s0.49
0,06 1,50 | 98.44

83-856/RE I 54.45 [2,30[14.78 |3.60] 1.03 0,05] 1.24 | 1,87 }4.15!4.4s|1.1m.a4
0,04 3.93 | 99.44

83-BEPh AT L 53450 [0,40|26.48 |1.92 2,86 §.06 1.24 5.40 : — |1.83/0,95(0.83
33-871‘@1&22!%%‘ 51,70 [0.36[16,20 |3.18 1,71 0,10 1.28 | 2,16 ‘4.143.601.481.13'0.BEJ 2,38 | 100,51
B3-872 EAFIE W B 58.90 {0.50/16,06 (2,80 0,91 0,10 1.59 | 4.47 4.154.22'1.071.1s|0.0:?' 3.40 | 98,52
83-830| 7 #H 11,60 10,34 9,74 |5,18] 2,47 0,431 5,36 [30.00 |2.20/0.64/0.53/0, 770,04 2,52 | 69.82
83-238 4 £ H 37,05 |0,4414.78 j5.00! 2,99 7,15{21.5% | 1.45 |9.19(7.95/1.18(0.49 — | 5,27 | 99.81
83-337|F £ 13,75 0,22(14.89 |5,70| 2.72 0,98 7.47 |15.84 [0,76[2.76[1.6210,73/0.04] 3.24 | 100,23
83-841l 7 R % 45.00 10,14 6,15 1,60 2.20 0,18/16,48 |i7.42 |J,143.14'0,94/0.80|0.65| 5.63 | 100.54
B3-8451 ¥ F & 10,00 (0,86 5.71 (9,67 3.22 1.3415.60 |12.76 [7.10(1.62(2.35|1,28(0.29(15.87 | 100,50
83-847 F -k 38.25 | — | 1.34 [2.12| 2,52 0.17(25.61 [11.84 |3.0710,782,85(1.280.01[12.61 | 99.48
83-854| g 5 49.45 |0.46] 2.52 |2,05) 2.58 0.13|16.71 18,82 |7,12(1.470.67]1.26] — | 4.41 | 100,48
33~859i&-}:-z“:-*1bﬁw‘35 12,30 0 — | 1.08 {1,3146.08 0,05 7.08 | 2.18 o.mo.sz{ 0.04

83-851 A f 4 39.53 [J.12{ 3.02 |4.63] 4,35 0.12022,36 | 9.21 [0, 12)0,09(2.57|1,46(0.07|10.26 | 98,83
as—smié’f% 117,40 ia.asl 1.34 j5.72‘|13.14 0.13|19.33 | 5.45 lo.om.m,‘ —| i

HIKE D #.

F8.16 R, RF RS FEHNB LU ESER AN T (4. 1—81. 3mol %) MHE T
B L EESHEL0.04—3. 1mol %) 43 P4 Bk,

T IRE AR GREETRESET I, 2FLREA EESEDSEIR. Hk
ZFInEBREULES. 1D,

M2 8.18 74l MEERETNESERMBERERNS FE (83838 E 8334 W
PR SH MM RN S £ (83845 Z 83-867) S AU, (0.122—1.2299), A
AR EHEEBNBHE0.00%, SAH Th/U {E35{kK. M 0,96 F 18.14,

AR LTESREIIR, ST 20 E 300ppm BEATL,. REF LK BFE
8.19 FroR,

BITEWT 83-872 FAMB L RSB, SR 0T (ppm);

La 64.73,Ce 124.48,Pr 11.98,Nd 38,12, Sm 4.60, Eu 1.18, Gd 4.27, Dy 1.14,
Er 0.47,Ho 0.00,Yb 0.42,Y 9,88, 585 261.27, MBEAZRYHWEGHE, IBITER
B 251, 39ppm, Hiki 52 % + TLREE (La—FEu) ¥ 245.09ppm, % + ZHREE
(Gd—Yb) %4 8.3ppm, SLREE/SHREE =38.90, XZH, FLTiatEUER
L, CHAE, AAEEGMMNENEE. BRERATELENBLTRATEARTE
K 8.7,

AEF R AT R (83-811 X 83-837 UG FD) SEZEERR o T4 REE, BARK
R (neg/g: K* 7.38,Na* 9,50,Ca?" 26.4, Mg?** 45.93, F~ 0.19, CI” 4.68, &
T E N 94.08; KA AR (ppmy: H,0 1700,C0O, 8.5,CH, 3.6%x 167, H, 1.31,0,
FRHL,N, 1.2, C0O 2.9, T 2B 1714.27ppm, SRR, GETLAEGES Mg*'
1 Cat*, A F fCl, ESWEs 5|, HC.H, M1 N, ﬁ%ﬁ%sﬁ Coz 7l CHu
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