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RN EESETXRYT HBHER
FRAIIRHUTLIE

AT L KW A2 R
ChERFHEIRRTIZEN  ChE RS RIETILAT)

RERE: FARHBEXBARZRSHGEY RV S#BE—MER. B8, BR
BEEANKE. BENKHE, BRERDSE. RERBERS, AZ BRAEAE. BRBAER
HECANFH AR R R EUR, R MBUEM T & 5.0, F, CIMICO: HER
BRMEFRGE, KU, T ACRER B4 B HRE AR Fik, BIESER
BETHAH AERSERAHENRELNMERGEN. KRERRY, 7 350—650CHIA
EEAn(500—700) < 10° PafyE 3T, AERGHIREEERAAS R EAHER M Te. B 5.60—
3881.59mg/l, FURT &I K, HREHETREREFS BRI, T HBRE BRI HRE
FrEnT s, B A pRME TR, HUERI R, TR R I N BT U S Bk B T R BRE A
R BB R ERRIRTZ —.

EEA XRE AEEHERUEE YIoRRE

RAE GHEXBT BROB TR RESERE, NARREEMEL, OXLMBNERE LK, @
MEEHRRRLR QT HETREER ZHE RNABBRET 2T XHFMLERAR, WAXE
MR E, AETETEERNE, FrAESPITHRARELRESHARET® R8T £
Ef. RTFYSRIETEN AORRLAEEAG,. AREIHMERTER. ETFERRABRSE MABTA
DHIEF S LR AR — LI g (oo B ittt 0, IR T — 4 AGIRBKEREE., BEXEXRE
BEMLETE-FEL, MERFZELMIN, BITRBAARRESHERET WERBEZMER A,
KU, BRAAREASEAREE, SUAFHARRHREEINRERREETHTEE, REHR
RE 5 HERRT TR SRR,

— . SELGRY b Al

BIVEH M E R NESAAREY HEERSER R AT mERE, oSS
iy, PhaESRTL SR GLBRGE, WRABEAERE. ORERTRENEEEREREM.
BABLERAE SOFLKENIAR GR1.2.3.0, AXREVLXEAREHAAHREMIEN. KEd
A S L 4 T A A

(1) BELEEBRBAGHASEMENEREANSRERERRERE Tro i1 12,250 K Hifk
fR10.02%, %%2.23%; DG AHNEMTFANRNAGAESEAE RELERSE, TroH9.486%&
MR 313.37%, K Tre6,00% s KIGINK A B BRBEARK AL ABRIFEAKE, KTr8.53%, MK:0
BMT7.40%, MAKNRKSEABRINLNRKE, KTre1.37%, Na,0O HjnT2.68%,

(2) FHERMETARNRLEEGBIAMERLE, KTro3.10%, NanO #fn 3.54% ; Hellizrth AR
BHRPIGRIL AR E, R Tre 3.63%, Na:0 /N 6.30%; MiEMERETNRIIMBERE, Tre ROT
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Table I. Variation in chemical composition of altered rocks from Honge — Panzhihua ore district

in Sichuan,Makeng ore district in Fujian and Daye ore district in Hubei

PE x B & RH O
z|lw| B AEH , ) -
W= Si0; Al Q; | Fey03 FeO MgO Ca0 K0 Na,O Tre
E®g ¥ * = 42.65 | 13.52 1.09 9.39 7.73 | 12.34 0.17 1.85 | 12.25
2_' @é Bk B & 41.19 | 15,57 | 7.28 | 9.01 5.69 | 11,93 | 0.43 2.30 | 12,09
Z % AINMMELE 41.34 | 9.42 | 5.49 | 10.29 | 14.73 | 12.09 | o.10 1.04 | 11.83
;% g; ARGRERE 45.42 | 12.44 4.42 8.92 9.65 | 12.73 0.27 1.84 | 10.02
® g WIREHEGS 48.98 | 13.49 | 4.02 | 8.56 | 7.49 | 9.05 0.90 | 2.79 | 9.46
fé % HAETBRINGILIESS| 46,57 | 11,78 | 7.01 | 1.74 | 8.86 | 16.75 | 2,02 | 0.61 | 6.25
é% ?% BERLESE 45.81 | 12,07 | 4.10 | 3.06 6.91 | 20.69 0.96 1.60 5.25
i | BwERAERS 45,24 | 12.68 3.99 0.75 6.98 | 23.29 0.57 0.99 3.37
EnBERANKS 52,52 | 14.75 4,01 3.95 3.99 | 10.61 1.88 4.76 5,88
% BEHLNKE 56,23 | 17,01 3.00 3.41 2.22 5.09 3.30 5.28 4.75
m®lh BN S 59.14 | 16.48 2.01 1.21 0.91 4,82 9.38 3.22 2.35
;é Wi BERRNKE 60.87 | 16.29 2,71 2.40 2.20 4.42 3.15 5.43 3.76
i j} REMLNKE 61.86 | 16.38 | 1.88 | 2.42 | 1.98 | 4.16 | 2.24 | 6.64 | 3.20
AN 62,73 | 16.78 0.62 1.60 1.73 5.02 1,04 8.11 2.39

OREXN B (1982) BErtEmE; QRIEFABEL=I (1976) FEHEm, GRENRET KARARFTEERF4A

(1965) BRI BT (1983) B i

2.32%, Nazoiﬂ%mTzﬁos%o

(3) ARk, RICEM REEREFABRBAER LR, Tr. BT 3.67—1.64%, MHARR

ALERAEGNERERERAZRNAARMEN 4, KTr2.47%, MKONHEMT 4.94%,

(4) BREILREGRRR A AR A AER P LTF.6.10%, MK.O+Na,OHI¥IMT 7%LLE, #MLasH
R ARETAMEHKANER, & Tro 7.39%, SKANFEZRAZE HEMABR Tr. 8.89%, WM
H K0+ Na 04BN T 1.73% F12.40%,
BT, R EHAEREY WEAENERFEERS, RIS RMEMXLSEREER

iR, ERTHREABETRSES, EEREAMBASCAERIRES, REETRY,

BRITAELLX 2

ERFEMBERR AR, A LR -BXRELMEARRER, BURRRHSLRE, £RER K
THEATAARMREHBEEERREEHARDET BRI BSBEALRGET, MXERLAIRA

BIRERRS
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Table 2. Variation in major chemicel composition of volcanic-subvolcanic rocks in the
process of Na-alteration (semples from Huanggeng ore district in Inner Mongolia, Yamansu

and Cihai ore districts in Xinjiang)

x B 1k 2 154 8 (%
FRER| B2 B £ %

Si0, | ALO; | Fx0, | Fa0 MgOQ | CaO K:O | Na.O | Tre
W@ MEARNTLE 62.66 | 14.28 0.32 5.65 5.96 4.99 1.08 2.41 4.62
§ BEmTETNE 51.61 | 16.94 0.45 5,28 | 11.75 5.70 0.55 2,97 4.42
B BAMERNE 58.53 | 15.28 0 1.95 5,21 9.25 1.36 5,95 1.52
79 ®om | oS 57.55 | 15.29 2.28 4.18 3.78 | 5.45 6.82 1,92 4.84
% BERAHAES | 58.25 | 15.82 3.54 2.48 1.43 4.56 6.06 4.06 4.40
% BT ADE | 66.87 | 14,96 0.52 1.09 0.49 3.42 0.80 8.22 1,21
ﬁ® ¥ % # | 49.35 | 15.60 1.68 | 6.74 | 6.83 | 11.10 1.22 3.14 { 6.41
gg WMEKAERS 53.72 | 14,00 1.20 4,08 5,56 | 11,31 1.40 4.27 4.01
% BALE RS 54,45 | 14.57 1.23 3.89 3.59 | 12.39 0.64 5.19 3.88

O BIEHEHETSIE QO BEEE, @ HRIEXBR AT FMFEENLMERTIT (1979 FigmE, ©

BIEEMI% (1983) B E &R

3 I'RERTREERUXATETEEERAEFRINERL

Table 3 Variation in major chemical comgositicn of rocks in the process of metamorphiom
and metasometlism (samples from Shilu ore district, Guangdong)

* 2= s = 154 i (%)
A & W] R OB W K
SiQ, | AlLLO; | Fe,Os FeD MgO | CaO | K0 |Na,O| Tre
% 4%_‘;@) ‘58.10 '15.40 [ 4,02 l 2.45 2.44 3.11 |3.24 ‘1.30‘6.72
© | EREBNELS
B W # 69,35 9,42 1,77 §.55 1.81 2,62 |3.74 | 0.13 ] 7.93
IR Bk
® FEEAFZREGHEPHN
B koA ) 58,77 | 15.53 | 1.30 | 4.14 | 4.59 | 3.86 [9.32 | 0.27 | 5.90
BRI
?EEE%#%)G“EW@%%%E '72-88 11.47 \ 2.25 1.81 ] 3.30 ] 0.10 ls.sa 0.07]4.26
éﬁrEE:EﬁéH“z‘;—'@‘ %iﬁiﬁEiﬁ(‘K]EﬁZm[ §2.20 (21.08 ' 1.09 f 1.5¢ | 2.00 ( 0.086 | 7.34 0.14)2.30
!EZ:%E?EH‘%G@‘ %ﬁ%ﬁﬁEEWE%\w.sa ’35.83 1.45 ‘ 0.31 1.95 1.02 | 8.77 |0.22'1.79

© WBEFENFREETEIBTA Q17D @ HECRFLEN 0O® REDEMZEIM

HERL BB (1976) ¥k
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Table 4. Varialion in major chemical composition of rocks in the process of migmatization and
metasomatism(samples from Ximashan-Tianbaoshan ore district in Heilongjiang, Tongbhoshan ore

district in Henan)

PR T B & == K # OO
# A & K
z % SiOz AIzOg FCzO; FeO MgO Ca0 Kgo Nazo TFB

REOLAE B & B K # 49.20 | 7.29 2.12 5.03 | 19.26 23.30 | 0.18 0.35 7.70
BEL—K
sL® | B & F= 71.90 | 14,07 | 0.07 | 1.38 | 0.55 1.38 | 6.88 1,85 1.60

#ME/ARAE 18 49,48 [ 15.52 3.60 7.37 5.53 9.82 0.80 3.61 | 11.79

HER | FRRBEAE 6 74.94 | 12.63 2.21 0.62 [ 0.46 0.91 1.08 5.78 2.90

L@ #HEARE DM ]43.79 15.20 3.44 8.59 5.14 9.38 0.72 3.59 | 12.97

th 45 BHE IR (D lss.ss 14.14 | 3.16 | 2.18 | 2.8¢ | 9.89 l 1.82 | 4.22 | 5.58

@ BIREGE., INE A7) BRI 198D ¥R, @ WEEHFARMARZHAIT 1980 MHREERRR S
JAHEFRBA (1979) kD FEESRNBEARLY

—. KRB

(—EBRES XBREIRARAGRERME(RBEME) HU)NL#HHERES. BRDEERE. W
EREBERBEARKAMAENKE. NEEREZLE,. BRENDE. FERESEERBERE.
PIRBEERS. ) RARARBOERE. BARALER NAR AR EMBR LR E UGERE AR B
g, BNUATERREESRAERBY WEEBE. HAARERIFTES.

(SIREMR

(1) RPAK, DHEMKET X EARPYHFMCI SE5E, 418 F=0.123%(32) ORIC1=0.035%
(2), 0¥ F=0.04—48.72% (56), Cl=0.01—1.12%(56), kIG5 EF.Cl.H,ORCO, &M EH110.05
Mg (F=2.2 50, Cl=0.3 J7ifi, CO.=84.1 7R, H.0=23.4 Hhk), METFED S65% 0.80%0- R
A X BT XA MREER, BREVALERARBAERELIAL AR ARMFSILRE, HEFR
HCHAVI/r Rk i RpHIE,

ZI#% 0.5MKCl+0.5MNaFKIE#K, pH=6.0;

L5 0.5MNaF+ 0.5KCl+ JLi§ (HC1+HF) XiE#, pH=5.5;

K& 0.7MKF+0,3MNaCl+ JLi§ (HCl1+HF) K, pE=5.0( HTEZBERNK L),

0.7MNzCl+ 0.3MKF + JLi& (HCI+HF) KiE#, pH=4.0 (AT HEREE).

(2) KR, BHEFAUEREHXLSHBX, FERBAUSEMEREA>RIEpHE, KIS Eh
H,0=43.2—97.7,Cl=0.1—0.4,F = 0.0—3.3, 35k HH,. 5. P% (G.A.Macdonald, JLANKISfRES, 2
BEOEP) 7 T0% L LKL GA srh NaCl (5§7.2%, KCI1 5 6% (GRIBEBE{AFITE b B 5% R K L1
KB, BARKIMEARBEREPH A 1.77—2.92, ZEKBRHKINER PH=0.5-3.01, &4
OHK. BEH MEEA WEMRCKILERIIMNE, B#APN2.045HMT 2.06—6.30% (L% 2) ;, @
B 124 K TLANR R 10 B4R R MEE, 574 KIRILFE 0 AR K LAIL Ak R IL 2047 % B1400m
LL AR R B FCl-Na®d,pH = 5.5—8.0, 400—830m {E kKB TFCl-Ca—Na &, pH=3.3—6.0, HHZ
PR EEFRY RSO, HCO™, COSSMFSE, FAMRRARHIRM T KSR,

O ESROBFNSTRRNRE
@ X5 XF, Cl, COMILONER AR IMRFERMAR KT HITH1982F 1 HHH
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#H 0.9MNaF+0.1MKCI+ JLIF (H.S0, +H. PO, KIF#, pH=3.0;
e FIREDE  0.2MCaC + 0.3MCall, + 0.3MNa,CO; + 0.2MNaCl + JL{# (HCI>H,SO, >H.PO,) 7Ki&E
W, pH=2.5,

(3) MB|PARMEFXKEALREHCEA KO+ NaeO HREMT 1.7—4.66%) MIXRAEEHAR
SRp i A, BB T o A R,

A  0.8MKCl+ 0.2MNaHCO, + JLIFHCI ki #, pH=5.5

EFKK 0.6MKF+ 0.4MNaCl +H,C,0,2H,0 KiNik, pH=3.5,

(4) MFAERL, XEWARALESRE, ER0E. BAstmRsJbi ORMSRE RIE%D
Fole s, BUEIHI T 0.4MNaCl+ 0.4MNaF + 0.2MKF + JLIg(HCI + HF) KRB ELEST KRARRNEL
Hydhigl, HpH=4.5,

(E)EWERERES BiFotE 2 (1982) Fxlbt(1983) MPYNLLRT X, ZEHET (1982) B FHHF®

(1982) MHBE D HH X , 3 RIBR B (1982) WML K IEH X, ZIR1E (1977) Fich WA FH2Be0 KT
(1980) M AFHRT X, FHIMERS1983) I FHEMBE X, HBEBMFERLE Q7O FA &Y
X 71 96] P 4 SRR M R B SR WS BT (1980) 3] AR A LB X OB S A BE R IR, . U CRRIMELEE D fsk B
FORE BT, DHMAMKIEMERED 2 BEHNT X 10'P2, 6X 107PafI5 x 10"Pa, LIRS 450—
650°C (FEABIRA50C, THD)s HERK. BEFMBEHTRES 2 HEHS5 X 107Pa, 6 X 10'Pa, KRR
B H450—65)°CRIB50—450°Cs WARAE KR IKRIE D FIZEH 6 x 10P2, 5x 10Pa, SRIEEHN
350—550°C; HRFIUIHERH HEA6 x 107P2, &K H350-—550C,

(E)ERFE KRESHARNFRSRNBHENRES DT, SRERRAEHLYE &
Bh, M&ELmAE (R LE5BERESREBEHTE, ET450THRERMEER BASR
Bikp. BEZMHREBEEFFSRIEMKREMHERR, KBIEFNH SRk RqsELB-3thi 3
W, Id DWK-703 BUBBEB R EHIEN, 22 £1C, EAHE 6. C. HR# (Kemedy, 1950) ©HFE
BiE., KBHEAETTZ—WBHEREPRE, EAEEN200£0.05mg,

(AREAROBSVRHERENE HEREBEAGE, TIFETUMRMIERD L#fTFe0MMFe.0; fhER
. BTHETFIELMIEE, HFe.0:fIFeOB B RFe:0: () FlTre, Llmg/l Hth—E R, LBE RN
AR RN, BEAESNRESETN, RAREGRy=2r+b HE, MRESRTRLHZEANERL
B, REMBRpHABERANE, SRSEME, 2%, KA Eh16s/h, HEHk120/h0,

= ZFRERREAHR EHEX

B R X RAESRERET WEEE ST RENIER, HERXVIXE ST &Y
BRI, WHAAASG G, 419, BRI RESET NRHEL

KBRFRNEGRE R AER, SMEESMEEANMKEEE, ARBATNKE, AERAKE
HRGEEAREE, RUEHEABAG, LhyHds. SHNEEHZTRRBERN, LBTRR
k. ANEGRBERERERTILURIFL/M, mARKARKE AREZMBETRIEHM
By, R OREGERT EREENG EEAS. BRRELLE TR, EERK E%AE 0.1—20.50mg
(R#200+0.05mg), B2EALELSWAMBFH, KRS RIIB D, Si0. FHFEAL, Na.Ofl
KOHB B, WH, EMMAERGENZPHRIFHEEEMRXSA.

KRFRRBA R ER A, B ERSM, fIFEKEHEESE TR, § WEEEREEARS
HEDERTHR LR, FREABBINRSEZ R, RIBFEHERE RS 5H, EHSHEFH CO. H,,
HCLHSHSGFE. WHSRASRER, NESRMALLE, HELA—REGAAH. B8Y FE2
E6A, FEUERM. XRENRMENRERBIERTHE (PH=6.0—8.0) , ¥ HARBRIE
B(RFE6.7.8). EHERIEATHXHrEREMRERZREZ—-WBRAHIEFHESEHEA, &
Bh. AEA, BEA. AlG. KA, FlA, FEAMERY % BRI &,
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Table 6. Quzntity of iron extracted from iniirusive rocks in aqueous
media with varied pH under different temperatures and pressures

RE | BHR |EREH|SREN LREERBEN KERFRNSEHSR (mg/D
WBR | XRS Jikesid
x| 2 | q0spy | (pHE) ) (HE) FeD Fep03 FeQ/Fe;Q; FeyO38 TFe
801 450 9.0 0 30.00 0 30,00 20.98
ﬁ B 802 500 8.0 0 36.00 0 36.00 25.18
i ¥ 700 6.0 803 550 6.7 36,00 20.00 1.80 60.01 41,97
= 813 600 6.0 85.48 15.00 5,70 109.99 66.45
% 805 650 5.2 305.92 4,00 76.48 343.98 240.60
_ 830 450 7.0 8,99 2,00 4,49 12.00 8.39
E & 831 500 6.8 7.20 4.00 1.80 12.00 8,39
i’ % 500 5.5 832 550 6.5 47.69 3,00 15.90 56.00 39,17
; H 833 600 6.2 67.48 7.00 9.64 82,00 57,35
834 650 5.5 509.88 16.67 30.59 526.55 408,07
- j% 814 450 8.6 6.00 1.33 4.51 8.00 5,60
& 81§ 500 8.2 6,75 2.50 2,70 10.00 6.99
i % 600 5.0 816 550 7.8 28.79 2.00 14.39 34.00 23,78
% E 809* 600 7.2 54.57 7.43 7.34 68,00 47.55
fo 810 650 7.0 89.98 25,00 3.60 125.00 87.43
a 811 450 6.7 9.00 2.50 3,60 12,50 8.74
j;g *x 812 500 6.5 60.00 16,567 3,60 83.33 58.28
[N 600 4.0 813 550 4.8 926,79 20.00 46.34 1050.00 734,41
g K 318 600 4.0 | 1232.73 40.00 30.81 1410.00 986,21
=1 819 650 3.8 | 4728.95° | 275.00 17.18 5525.00 [3864.41(?)

* BB BERESS SRR NERNE

B % B 5 Ry FeO, Fe; 05, Fe,0: CE) FTr g AT B B4 BIFI F 6 —8 MR E K 6—8 KT 234 mg/1-2
B, mT2XREiEnRE, SEERT s LEREHNEGHERGN R ERE BN, &
BEEETHAEMREMER RS RS R HEMBENXR,

ME1—8F1%6—8 LA LAE H,

(DM EADFER N Tr. 5.60—3881.89mg/l, TH KA 5T INAYELEE & R BT o,
e BRAEABREHNAERAR: RASD BRI HZE 600 CLL &M (B 2); K UIED BRAVHT HEE
FRETHESBMAEER) TR AP ERKM RS0 CLL LA S (L,

(DONEBEPERHWBEESRHEETHRM RSP EER Fe {276, F ' WA R, THHRBEREF
B (A350>650°C)Fer iR BN, 7E500°CLA LI HEH JLPEFR Fe*t (B5.6), F'*HIRR, CHAR—K
threr+ /b2, MAMBREASHAT SR ORLMERPORIESSICHFES (Bs. #7);Q28H:
RIRE A M I (Be, #7.8); @THRMB/AED, XEABERRFTETASHEN K. Cl, FEETHE
B EBEEF T, R AF B P RE MBI R FeCl, FeF f1FeCly FeFs f12k 1 # FH (FeC1,2%,
[FeF J2 B2 B F Hith M Eh NaFeCl;  KFeCl;, NaFeF;, KFeF: &R BETH. X 5H. B. BLEkkiE
BEHZ A MAANaCHE 4 LR 8 B FEH T/ NaCIFZER, EHER T BFeCLERWEBMHRA, bE
AT BIZRBETE(1953), B. B, H/REHN(1956) AR T ERHRBERE—,
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Table 7. Quantity of iron extracted from volcanic and subvolcanic rocks in aqueous
media with varied pH under different temperatures and presoures

R BER| R (RN ERBE LR R ME & F F m & a2 & 0O
Eh | Rk | %8S B

wE | 2% (10%Pa) (pHE) C) (pH{E) FeO Fe;O; | FeO/Fe 05 Fe:O38 Tre
’ % 820 450 6.7 23,40 2.00 11.7 28,00 19.58
g 812 500 7.0 26.99 4.00 6,75 34,00 23.78
2 if} 500 3.0 822 550 6,2 31.49 5.00 6.29 40.00 27.98
i = 823 600 - 6.5 42.74 5.00 8.55 52,50 36,72
824 650 6.7 46.79 4.00 11,69 56,00 39,17

] e 825 450 6.5 10,80 5.00 2,16 17,00 11,89
2 X 826 500 6.7 14,39 4.00 3.60 20.00 13.99
#* g 500 3.0 827 550 6.2 18,00 4,00 4.50 24,00 16,78
o ﬁ'f 828 600 6.5 22,50 6.25 3.60 31,25 21,86
el 829 650 6.7 30.85 8.57 3.60 42,85 29,98

& & 844 350 5.6 21.60 4,00 5.40 28.00 19.58
= E 845 400 5.2 584,87 | 70,00 8.36 720,00 503.60
® = 600 2,5 841 450 4.5 [1799.60 0.00 2000.00 1358.80
] g 842 500 4.5 [3149.30 0.00 3500.00 2448,04
7 F=1 843 550 4,0 |4049.10 0.00 4500.00 3147.48
836 450 3.8 |4948.90 | 50.00 98,98 5500.00 3881,89

# L 837 500 4,4 14678,.66 | 50,00 93.58 5250,00 3672.06
& 5] 600 2.5 838 550 4.5 [4499,00 | 50.00 5000.00 3497.20
g T 839 600 5.0 [2249.50 0.00 2500.00 1748,60
840 650 5.5 |899.80 0.00 1000.00 699,44

3) AAPBROITHESEE T RREESTMAK(E 8), Ak LRLR A RArH HB/h, EAER
NG BEE L (LK), R, EHTRRXILEHRE M ROpHESRESMEEA, WAL LERN
BABDEDPERNEMRERBERE L (LX), FBHEXRENRE/RoH EMsasir Heni
BERMEXER. YAEAPERENEREREAEEX, GWREZEELAMRRETEEN, WK pH-: B
EMBETF (D, (2, ). (D), (7D, (9) WEHRAMRRK, K2, WNEAHERKNRREEET &G
s NIZE pH-t B EXPLT (5), (6), (10) Kydhskst BT/ mBNEAH ERBEHEEEE AT
ik, RUZEPH- Ly £k (8) KBRS IE A1,

(4) NAARERRHEZRHAT A REGALR, X et &K W HAREH##90.2MCa0 + 0.3MCaCl,
+ 0.3MNaHCO; + 0.2MNaCl + JL#F (HCI>H,SO,>H:PO,) frRAKIRKIERTRHRERZEN, TMNiZEH
HemBEEREARRRDL (XD, FHEREILAE BO2ntk, 8%, RMEHRKFEARNTE
EWT 1—2{HPO,, XE—EBHHPO, ERBRHET RBMEAERS, HETEIE BHRBERS,

H;PO, + 2H* + 26 = H;PO; + H,0
RREE R A R B PR IS. BEME LR IRIE RN, BN AGRE (H.50) BER_EMLI (S0 ,
EAFARBNREREERK. WECR, SAPERTHEMA RS RN ATHEM, TR TREE
REBNIREB, BEBEAWAR, RETKEIE SEEABEFERGHERLHE2ZRD.
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& ERENBEBETEEE., EHMWpHHARERPRBGHEE

Table 8, Quantity of iron extracied from metamorphic rozks and migmatite in the aqueous

media with varied pH under different temperatures and pressures

2 #lg g = % |LIET £ RI|ET®E WE AR HEZROE D
E o |FER nop s (PRER
BORE W (o0 | GHED ) | oHE | FeO FeyD;  |FeO/Fe;0s| FesOuft | Tre
= 45 846 350 7.6 4.50 15.00 0.30 20,00 14.00
= g 847 400 7.2 7.65 13.50 0.57 22.00 15.38
| " 600 5.5 | 848 450 '
E psl 5 6.7 13.50 3.00 4.50 18.00 12,59
R ;f 849 500 6.5 125,97 10,00 12.59 15.00 104.92
= 850 550 6.5 |1040.00 2,00 12.68  |1120.00 784,77
= = 851 350 7.5 7.20 10.00 0.72 18.00 12.59
% é 852 100 8.0 9.00 12,00 0.75 22.00 15.39
T = 500 3.5 -
Z L 853 450 7.8 7.20 20.00 0.36 28.00 19.58
Ed f 854 500 7.5 7.20 42.00 0.12 50,00 34.97
W = 855 550 7.5 10.80 64.00 0.17 76.00 53.16
2 | mk 863 350 7.0 10.80 3.00 3.60 15.00 10.49
% giﬁﬁ 857 400 6.5 10.80 3.00 3.60 15.00 10.49
i b4 500 4.5 -
E | 858 450 6.5 12,59 2.00 6.30 16.00 11.19
% # 859 500 7.0 20.70 5,00 4,15 28.00 19.58
360 550 6.5 224.95 0.00 250.00 174.86
L0, &
. Fe,0, 8 F2,0, 1 quO;,._
Fe.0s 28 1 FeOs & :0: 2 /
T ! T‘Fe
TF- | wg/1
gl 1251
500{- |
i
1 TFs /TFe
100 !
400}~ © /
300 r
200} 50+
100+ { 951 /
° /
== 1 1 1 ! c —— © | !
3 55 0o 65 700 t° -~ 1 -y
B0 S 56 »0 350 500 550 600 %0 700 1 °C

B 1 IEGEPERNFeO.(H) . Tr.-MEME B 2 ABEZBERRNKEPERHF.0:(E). Tre
25 L B R B 50
Fig. 1. Variation in quantity of Fe,Os;(total)

and Tre extrasted from diabase with varying

temperature

(Sample

Fujian),

taken

from Makeng,

F I R S L T Rl dE k)
Fig, 2. Variation in quantity of Fe,03(total)and
Tr, extracted from biotite-pyroxene diorite with
varying temperature (sample taken from Daiye,
Hutei).
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Fe;O; .'é- N Feao ,‘}3
TFG ] Fe10; .'ig TF; s !
wg/} / mg/] !
5000{- / 250 o[ Fe,0; 5
[ ]
4000 ¢ TFe 200f-
/ .'
Tre
3000 150}~
2000 100 |-
1000+ 50—
L)
(o]
| ! i _l. 1 ] == 1 1 I
330 400 150 500 550 600 t°C 350 400 450 500 550 600 t°C

B s NRBEEEKEPERHF0E), B4 ABEARFKERBCEHFER HFe0.(8),

Tro R E B L LR GBEHK TroBRBEETLE @EETXEU)
Fig. 3. Variation in quantity of Fe,0;(total) Fig. 4. Variation in quantity of Fe,O;(total)
and Tpe extiacted from ignimbrite with vary-— and Tpe extracted from augite~amphibole~
ing temperature(sample taken from Yamansu, plagioclase granulite witn varyinz tempera—
Xinjiang). ture (sample taken from Tiznbaoshan, Hei~
longjiang).
Fe0
e Fe0 Feo,
mg/l] ! FeQ
300 ng/|
60
,/ FeO
501
200
401
30
100~
201
o= 104
B Fe;O, —_— Felo.l
& 6 o L = 1 - °©
450 500 - 550 600 650 700 ¢°C 0

1 1 1 1 1
450 503 550 600 650 700 1°C

B 5 MEEATERFO, Fe.O.RMREEHE B 6 MZIUEDBFERFO, Fe,0, HyRFHIEEE

(o LB (R EEE D
Fig. 5. Variation in quantity of FeO 2nd Fe,O: Fig. 6. Veariation in quantity of FeO and Fe,0;
extracted from olivine—~pyroxenité with wvarying extracted from andesite with varying tempe—
temperature (sample taken from Honge, rature (sample taken from Huanggang, Inner

Sichuag) . Mongolia).
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0 i
/
60 /
0 o’
20)
. FeO
-
1 1 1 1 L.
3 AT 5 ¢
50 400 4 500 550 600 ¢°C /0 400 40 06 50 6l 656 700 1°C

B 7 WBRBAEREHERFO,
Fe:0: ) BB R LA
(BEITERRD
Tig. 7. Variation in quantity of FeO
and Fe0; extracted from biotite—
quartz schist with varying tempera—
ture(sample taken from Mengjiagang,

Heilongjiang).

B 8 SKRIFMHARAEEGrEIEARKEESHE
(O—LHRBIES —LHERE O—ARRITELANRK
#H W—AKBREERES ) —HRELE: 6 —FHHABKR
BiE (D—RESEEREBRKE @) —HERKLE-ER
) O—LREZBAARE (W0O—FZRXNB=EAEN &

D) —RRIEE AN RS
Fig. 8. Variation in pH value of aqueous media with
varying temperature after the experiment.

(1)—Olivine-pyroxinits from Hongs (2)—Diabase from
Makengy (3 )—DBistita-pyroxana diorite from Daye; (4)—
Quartz diorite from Daysz; (5)—Andesite from Huanggangs
( 6 )—Tuffacssus siltston? fyom Huanggang; (7)—Ignimb-
rite from Yamansuy (8 )—Subvolcanic tock from Cihaijy (9)
Sericite-quartz schist from Shilu; (10) —Biotits schist from
Mengjiagangy (11) —Diopside-amphibols-plagioclasa granulita
from Tianbaoshan.

B ARREESHE RET HEREAERRIER, EWT.

(1) BASE. KUAMERAREESR S X 10"Pa—7 X 107Pafiy Fi hfl 350—650°C AR ¥ T4 B &
MERRERHERLARER. RUSARE. B TR RMERARESER, $TH T Tr. 5.60—3881.89mg/1,
ERTETHE. MRBEASGKK, KUEMEREIHEB, EEX, HHEHREoTRMA. X
BRES BB TRERESHXET BRGEED, ARSI RARE LIRS KBS,

(2) ZRFMEESARRBAER, SWHEEARS, Xy HHERENEAIBRETY AN
RN, BAMEREE.1—20.50mg, REER. SARTRHRRABEBHEMR, i Na:0 MIK0H)
FUBAHME, AETa, LAPREAMERAEERTH BTN 2.

B) AEAHERKHEBMEBEA AT EAREE NN, RASPERINHELZ 600°CLL L&,
RUEP BT Mk 284S, TdERER, HfE00C U LEMTHERRAKEZ. WEAPER
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B 5 R RORBRE RS RESTRBBENSARERGEEL b ®EE k£, RZ, pH
EXH RS R B/ R B RERGE D, AAHENITHEREREN R pBE R A%,

(4) B RERERETAEBHERKSEE EFet, Kk HFe™ M EIEE 2K L4 (FeCls,
FeF,%) B TH ((FeCL),(FeF %) HAE THMEMIEL (Na:(FeCl), K.(FeCl], Na,(FeF,]
K.(FeClL) %) BRBEEH. HEMNESIREMRE, FREHXBABRBER, —8S Fer KiE
BFe*t, HREMEMAFHEET, EN2EEERASSRND REV DRER, RASHBRBERY .

AXMBARUKGEEHE, FRHISADEL. ThEEHSBEEREES. EH—FHETR
ROMBRS. ATZUBREMBRIVKERR, ChEBRMARZE, FEREHIFRE,
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THE SIMULATION EXPERIMENT ON IRON SOURCE IN
THE FORMATION OF METASOMATITES AND
THEIR RELATED ORE DEPOSITS

Liang Xiangji, Li Dexing and Zhang Zhongming
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing)

Cheng ILaixian

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences)

Abstract

This paper makes an attempt to investigate the problem of iron sources in
the formation of metasomatites and their related iron deposits by experiment on
the exiraction of iron from the rocks.

Samples were collected from country rocks of metasomatic iron deposits in
various parts of China to be used as starting materials. They include natural and
unaltered intrusive rocks(olivine-pyroxenite from Hongge, Sichuan; diabase from
Makeng, Fujian, biotite-pyroxene diorite and quartz diorite from Daye, Hubei),
volcanic-subvolcanic rocks and volcanic sedimentary rocks (andesite and tuffa-
ceous siltstone from Huanggang, Imner Mongolia; ignimbrite from Yamansu,
Xinjiang; subvolcanic diadase from Cihai, Xinjiang) and metamoiphic rocks (se-
ricite-quartz schist from Shilu, Guangdong; biotite-quartz schist from Mengjid-
gang, Heilongjiang; augite-amphibole-plagioclase granulite from Tianbaoshan,
Heilongjiang) . According to the contents of such major velatiles as F, Cl, H.O
and CO, and taking into account the characteristics of potassium and sodium
metasomatism that the rocks had undergome, the authors used chemical agents
to compound as aqueous media simulated magmatic and post-magmatic fluids,
volcanic gas-fluids, underground hot brine as well as metamorphosed and migma-
tized fluids, which reacted upon each other under high temperature and pressure.

The experimentation was performed in the Bridgman sealed pressure vessels
with gold liners. A gold basket loaded with specimens was put in the work-
ing cavity of the pressure vessels filled with aqueous media, and then the pres-
sure vessels were placed in the constant temperature field of the experimental
furnace (SR]J); with the temperatures controlled by the automatic precise con-
trol (DWK-703) and measured by standard Le Chatelier thermocouples (I.B-3).
Temperatures for the experiment were 350—650 C, pressures(500—700) x 10°Pa, pH
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of the media 2.5—6.0, and duration of the experiment 120—144 hours. As soon
as the lids of the quenched pressure vessels were taken off, the solutions were
taken out to perform immediate quantitative analysis for Fe?*,Fe** and Te. con~
tents.

Some phenomena can be observed from the experiment;

(1) When aqueous media of different compositions are reacted with various
sorts of rocks under 350-—650C and (500—700) x 10°Pa, T, 5.60—=381. 89mg/l is
extracted to make up iron-bearing ore solutions.

(2) Under constant pressure, when aqueous media of identical composition
react upon the same sort of rock, the iron quantity extracted from the rock
increases with rising temperature, and this tendency becomes drastic when the
temperature is above 450C.

(3) Under high temperature and pressure, the iron extracted from the
rock mostly exists as ferrous iron(Fe?* or FeO)in the solution, and is transpor-
ted probably as complexes.

(4) Under constant temperature and pressure, when aqueous media of dif-
ferent pH react upon the same sort of rock, the quantity of extracted iron in-
creases with decreasing pH value of aqueous media.

It is thus concluded that one of the main sources of iron during the forma-
tion of metasomatites and their related irom ore was the iron extracted from the

wall rock by ore-forming solutions.



