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Fig. 1 Dendrogram of Q-mode cluster analysis

Bo¥FHTRS,ARAKFEHNTURES(RAR ); BSHEL: FURS (D>
Fil: ZHER, EARWT

(3) BEARSHNE BBRTHHNMGOERRAKEEEENE; SMEAR
F R i i s SRR L (353 5C0, RSB ARMRIE; SO A T @ikik; oH fH oH



Bl ERES E!i%ﬁ%‘:lﬂ‘ﬂ“%@%ﬁhﬁiﬁﬁ’aﬁ%*ﬂ?&?&)’Eﬁf’ﬁﬂiﬂﬁ@?ﬂ&gﬁ 357

HE. &MASSENMESRIE 1o
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T PN EREARBKPHEE A5V, . R SO, ,MmHEZH A
# CI/F fH/NT 1, i Na*/K*, F7/SOI", Ca™*/Na* f1 Ca™*/Mg* EXRT 1, XKMi%
T ERT MEBARR RS Ro

2.9 ERGESBROEIT W

HT R DEBEELRSOENEE SR U2 AORERR, SIERSE
PR RET (TG, #17T QHA R BERAE ST,

(1) QERESN FEUMARARE 4324 RS BEHRT QRREST, HHA.
REKRT BT ERNAZASEY W E. HQRRAHMERE(E 1) TTH, %
ARBUNT — 0291, BWBEEIFARNKL. —REETLWAZAMKESHRE
BT A ANEES; B—RRERESEA EL N —ORET RS %,
MBAR AN T — 029 F1 0.11 ZE, TEE—LESRHEAILL, —HEAZHRDH
SR REE TWK), B—ARET LT QT WR); MHEXRRE— 0.29 F1
—0.03 Z iRk, AT IR RGBS, —H A RARKE ST S (V. U)o B—
HOREAMPELE, X—BITHWILUBESRAENE (%X RZRIE— 0.03 1 0.11
ZI), —HEBRIFTWER LX), MBS —AEEX0 AT NELGRMES IV
X))o HLQBARESNEXAWENTURNT WEEARSEEHLAGR2), TEZNLERE
EURHy 2CO,/F, CIT[F™, Ca™*[Mg?*, Ca™*/Na* F1 F~/SOI i I, W BIR & WHE ¥
WERGEREK oH ERH. EEINY, BRKKEBREN o8 EEBARDEENE
METHAERNER, STRILERL, EETHEAEE S, TRV WRbEL
S YR ER B pH EERUR, MIFET 7.0, fi/EEHEET 5.0; I, IV 1V 2 & %
A2 pHERE LR, BIET 7.0, TiQ = AEBUEH oH ERYET 7.0

(2) RERESH ABEMNREN o MASHT RBBRESN, ERFZRTHE 2, 7

R2 FEXPTET HEWME BN SISE
Table 2 Chemical characteristics of leaching solutions of inclusions in
various minerals from different subgroups

TR FHL) ‘
B2 (&0 pH

Nat/K*+| Ca**/Nat |CO:~/F|[F~/SO;™ | CI=/F~ | F~/Nat Ca’t/Mg?t
I Bz=A (5) 4.82 11.96 70.36 0.72 1.27 0.72 v2.31 7.64
R IRELT REER- (6) | 4.49 2.97 1.08 6.00 0.68 4.51 5.43 6.94
III #HA (12) 5.26 9.58 1.51 14.77 0.11 12.52 |- 30.76 6.88
v #A () 7.68 2.65 0.79 | 28.17 0.34 4.31 21.38 6.89

TRET WG () | 3.47 3.80 1.28 | 5.23 | 0.22 | 5.69 5.01 5.36
#HA (3) 6.10 4.47 0.36 2.21 0.13 6.25 6.62 6,22
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Fig. 2 Dendrogram of R-mode cluster analysis
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QR AR, 1 M WR ARk Mk 5ATE TR (BEEBTIHFR
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% AT SRR E B R R — iR, B YA B2 Rk flk— Bike

AR YA B R R Ay BB A T 45 R T DU I (3 = SR8k T R SR A2 cR B e
WHOB I Ho MEAEHIE) AL ER SO e RSB REHEIERR, R
SR IG T I, P AR AR AR R BEERR, T E X R E AT L E R B E TR A B P AV
AT B AT M R TR Ao AR, R TEys b EE RS a AT
R o EPRIG, BYFERE S LR ARE ., SRS AR ER D Y, I
VLS, M7 RERIHET, B 258 P8 B0 CO; RITHE AT K, i T A I SAT
PG ETHRLD , i oH E BB HH o

BEARSHEAXWNRED MRy (U0 11 W2 ) @IABSY #9427 AR S X 22
R TR RIS HE, YR SRR BUR A oH EHG S X (2] REMNBE
SRGR PRI BR T w5 3R B B AR A 3 P — R H IR A RO HE IR AT o
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HQRREATTAIA, 1 WR AFENMNEA(E 1), BB LREHRELE /IR
(LR A, A TSk g iR 2T HR), ERHBR A = @Ry IKP A
TR BN B A R AT ] fEo

—. BRI RIEARBIREE
% THAEEBEET BRFOE-RABERIER, ®itawn, BNgnimrs
BRI UK AR S B B8 KR TR B0 i, $E4T THABL RS
%o

L xR FERERFEHFOERE

fE300Cc (BrHeaRARMNEEZNENELKT MEARLEFTFRYERHBE),
(50%1) - 10°Pa B, BiRAIRBIRE (SFAER [5]) #TLR. AL NaCl, NaF
M NaHF, EHl &M EME (CI7/F = 1:1, BFth) MBREER (oH = 4.72), UK
RFRGF ML AENEzE (REB=HEERD) HEMHEER, HRE% 0.5—1.0mm, B
FRGEEALRPRARBEIAREER RS % B, SRR ENE 3 ko

LR BE-DERUZENTRET. FFHRIELE S X 10Pa EI TR/
B — n#E] 300°C, KRR 24 /NS, TTHREURE, TEIER. EE TERNE K ZBHM
BRI (E S 0.4mL/min)o MWRILE 4 MR, F— M FER(A 5mL) HELTREA
BB R, REBRFE B ES (10mL) FEERE, XERKEE YR —RE
7 (IR T e 3 R AR BL VA R 5 B RN ROV R TR & T LR T IR 4 ) , 3R —
BERRZA B AR RS EEBE MBI (54 200L) , XERRFHFET
B SEHEELERRENB RS, AR RE M. BEEEEE, RARIT,
KA SFRIFEE 300C F1 5 X 10Pa el TSR WE, BRENBEE—K, Rk
R 7 Ko

A ICP SETFREVIE REIEBRERIRS (5 81 8%, AETigs
BUEE RS B, ERASHIUE SRIRER. SRABMLERNBNEARLE
& IR B AT BURE S 0 i R BL SR O B R ZE R B A A B (B ) UL R B s gg

BHE  AEE BEE  RNAS T R

Ll

B3 mHRNEENELEETRER

Fig. 3 Schematic drawing of the flow-through equipment and Samnple arrangememt
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FHEATHEE, FH A X-SERATH ST EEEE.

2. BRAERIEL

PSR IERIITR 3, A TET A, £h RIIHBEZ(CBE)TEL“H
BREABEEE, AU B E"MBA" E & T&MA ST A Bk LR, Rk
RRRBLFETERG R, R GERRAEMRK IS HITHIRINT:

1) B&R RNEHEEPHPEE T, BRAEBR PR 4200ppm EF] 3800ppm
(“HE"RER 3500ppm (“BIARR B Ef. (BEAHBIMEE NGB K, HIRHBEEN
l4ppm F+ 5214y 130ppm (“B "R B)RIL 80ppm (“BhR"IEL), ¥R HPORISTHY & Ik
fE3—4 RGERARE. E/ESHRE DA RUHERTHMNESEBERT HBE"R
RIFE &L, Z {849 300ppm (SR)FIZY 45ppm ($1)o  XILBAMEI KB A FITH & PRI AR A
B CE R s As 5 9 B 4 ZE E AR 2 v, BRI T SRS AR A Ho

#3 300°C, 5 x 10'Pa B} Na-F-Cl @ S5R&-amBREEHHRIEL

Table 3 Variation in composition of the solution after the reaction of
Na-F-Cl! solution with hematite-dolomite at 300°C and 5 X 10’Pa

REBEHEPEKS (ppm)

B®S , — pH
K+ l Na* | Catt | Mg™* | AL+ ] Fe* ' si¢t l F- | cr- l =co,
“CHEAERMERS (RE1X)

2-1 137 4280 0 0 0 0 217 397 2250 | 1870 | 8.76
2-2 131 3540 0 0 0 0.17 | 152 | 340 2250 | 1740 | 9.32
2-3 122 3840 0 0 0.88 | 0.99 | 213 367 2250 | 1870 | s9.21
2-4 124 3800 0 0 0 0 126 397 2420 | 1870 | 8.46
2-5 127 3770 0 0 0 0 84 429 2170 | 1680 | 9.15
2-6 127 3770 0 0 0 0 47 447 2200 | 1450 | 8.47
“B AR B (HE— 0. 4mL/miny, R 1 /NG
4-1 86 3700 | 0.78 | 3.76 | 3.40 | 7.88 | 131 524 2170 | 1770 | .14
4-2 77 3640 | 0 1.51 | 1.41 | 4.28 96 568 2210 | 1770 | 8.56
4-3 86 3500 | 0 .12 | 2,21 | 512 85 591 2040 | 1650 | 9.10
4-4 77 3560 | 0 0.03 | 0.16 | 1.78 68 638 2040 | 1540 | 9.12
4-5 77 3560 | 0.26 | 1.37 | 1.56 | 3.66 57 665 1940 | 1540 | 8.92
4-6 78 3450 | 0.70 | 1.43 | 1.93 | 3.87 44 665 2230 | 1400 | 9.12
=4 ] 17 i

| 14 | 4200 | l 1990 | 3420 l — l 4.72
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Fig. 5 Fluorite cubes (A) and Na(Fe)-silicate Jaths (B) growing on the smectite
layer at the hematite grain surface
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STUDY ON COMPOSITION OF INCLUSIONS IN MINERALS
AND SIMULATION EXPERIMENT ON HYDROTHERMAL
METASOMATIC PROCESS OF THE BAYAN OBO IRON
DEPOSIT

Zeng Yishan, Wang Fengzhen, He Zongli, Liu Guoping, Wang Chengqiang and Hao Jicheng

(Departmens of Geology, Peking University)

Abstract

On the basis of the mechanism of formation of mineral inclusions, it may be assumed that
a certain relation exists between the compositions of fluid inclusions in various minerals formed
at the same stage of hydrothermal activity. In order to study the genetic relationships in bet-
ween different minerals in the Bayan Obo iron deposit, the compositions (K*, Na*, Ca*, Mg*,
F*, Cl*, £CO:;, SO~ and pH) of inclusions in fluorite (23), hematite (13), magnetite (3),
sodium pyroxene (2) and dolomite (5) from the main mine and the eastern mine were deter-
mined by using the vacuum decrepitation and leaching methods, and cluster analyses of the data
on the compositions were made. The Q-mode cluster analysis indicates that some iron oxide mi-
nerals in the deposit are related to dolomite of sedimentary origin, while others are related to
fluorite and sodium pyroxene—products of hydrothermal activity. The R-mode cluster analysis
shows that the components of the leaching solution may be divided into two groups: one includes
YCO:, Mg** and H* (pH), which are obviously associated with dolomite; the other comprises
Na*, K+, Ca*, F*, Cl- and SO.*~, which may possibly represent the composition of hydrother-
mal solutions.

The reaction of the Na-F-Cl solution (pH 4.72) with hematite-dolomite at 300°C and 5 X
107 Pa and under alternately “static and dynamic” conditions produced large amounts of hema-
tite and fluorite and small amounts of smectite and Na (Fe)-silicates, and the hematite-fluorite
assemblage accords with the actual geological conditions in the deposit. From a comparison bet-
ween the compositions of “static”” and “dynamic” solution samples, it may be known that the
flow reaction facilitates the migration of Fe, F, Ca and other components as well as Na-meta-
somatism (Na and Si are fixed in a solid phase).

The study of the compositions of mineral inclusions and simulation experiments on hydro-
thermal metasomatism have provided new evidence for the hypothesis of metamorphosed-sedi-
mentary and hydrothermal-remoulding origin of the Bayan Obo deposit, and pointed out empha-
tically that hydrothermal metasomatism plays an important role in the formation of the minerals

deposit, particularly in the main and the eastern mine.
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