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Fig. 1. Sketch (liagrram Showing the 1eactions
related to the formation of wolframite and
scheelite in WO3-~(Mn?*, Fe?*)-Ca’*~F~-CO}%-
~0,~H,0 system.

aMn?* + (1 —a)Fe** + CaWO, + 28 —=CalF, + (Mn,,Fe,_,) WO,
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B, BEOToRBERTANGSKRY, AHBRAAHE, BAZE SAT, HUHRENE

MAEEM AG,,r BEKRTFEERE.
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298.2 298.2 -
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FT 1 KMTEETKEFERM Foir F-FIRNFRLE L E B8R (kJ/mo)
Table i. Apparent normal generating frez energy of Mn?*. Fe’* and F- in aqueous

soluticn under the water-saturated condition(kJ/mol)

AGr; . T(K)
—_ RN 298.15 423.16 523.15 §23.15
B
Mn* ~228.03 - 216,03 —200.70 - 164.62
Fe™* -91.34 -75.28 - 56,61 - 16.85
P - 281,68 - 278.56 -273.81 —262.93

BERILE (1986)CD, FHFer B2 ML OR GEL vov HHHED
%2 SEARETHOBTHERNILADEYE

Table 2. A few thermodynamic data related to the formation of

wolframite or scheelite

5" b i b . ; CorBEIMM
(cal/k*mol) | (kcal/mol) | (kJ/mol) ’ (x1073) [ (x10% | (cal/kemo} (K)
Cawo, 30.2 —-376.9 - 1576.9 26.48 10.95 ~123.94 298—14073
CaF; 16.5 -277.8 —1162.3 14430 7.28 0.47 -67.41 298—1424
MoWO, 32.3 —287.8 ~1204.2 26400 12.26 -119.49 298—1073
FeWO, 31.5 —259.8 - 1087.0 26.10 12.6 =120.97 298—1140

B HEORKE, EAERERG R AETIR (198D, KHCp=a+ 6T = T2(cal /k+mol)
HRERLE S

MFEIFALUEN, BT n<1, 7 423.2K . 523.2K f1623.2K BHZR Bifh B haEB 1k
(AG.,r) 3BAhHE, REMEREA-RETH M 78 208.2KH, R En<0.90, ZER
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Table 3. Thermodynamic calculations of the reaction between wolframite and scheelite
— —
= BRI R
ISR B 298.2K 423.2K 523.2K 623.2K
(kJ/mol) N (mo!)
.
M 2+
AGYy -228.03 -216.03 -200.70 - 164.62 n
F 2+
AG; S, -91.34 —-75.28 - 56,61 -16.85 1-n
aGh —281.68 —278.56 -275.81 ~263.93 2
AGSEW 04, -18.73 —37.28 ~58.4 1
AGT ST -10.22 -20.35 -32.08 1
AGRRW O -19.83 ~39.26 -61.30 n
AGTEN Qe -19.43 -38.56 -60.33 1-7
AG -17.72 ~50.33 -89.8 ~161.7
rr7 +19.497 +23.157 +27.59n +29.67
e BRAG,, rH(2)RRE, HohEk 2183%
( (1-m AGY I + nAGY Y04 +AG 52" - AG 3’,3;;",24) = —672.4-117.2n (k]/mol)

MALAFITHRRGY S AHe. MR IBAFH, RIEER, AG HUEMEXEEX,
FPEIREAFTERRGYT -HA44, X 5 AT RPRDE %A BT RARRKET
R kb B0/ BB LER SR &K, A, X HE wHE 5 A b1 A A8 R
BEfME R EE RN R R

=5 B
EEBRT R AT LB SUR G, HAMERNES P, Mo k-, HAMEER&
e BiLA, ESREE ARE. KRELRPRE) PO IKARIIRSLY FAEd 2K
SH &Y RS, WAREEREY E2Mbh R k. RO HEREEONYR
HEYXR, FH—FEERTHC, EERNHL 5By RE0RGT MR EER
£, EREEARBT B B RERE K.
FIAXBRRERT, FWALEFAFRHERAER, FEELFRRENHEE.
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THE FORMATION CONDITIONS OF WOLFRAMITE
IN THE CALCIUM-RICH ENVIRONMENT

Zhang Yuxu

(Insettute of Geology, Chinese Academy of Geological Sciences, Beljing)

Abstract

In some deposits, wolframite-quartz veins occur within calcium-rich wall
rocks including limestone, marble or skarn. Looking into their mineral associa-
tions, the author found that when wolframite appears, fluorite is surely existent
but no minerals formed in oxidation environment (such as magnetite and
barite) can be observed. On the other hand, in case when wolframite fails to
appear, either magnetite or barite might be seen or no ferromanganese-bear-
ing minerals are present,

In the WO:I--(Mn**, Fe?*) —Cu?*-F--CO;~-0,~-H,O system, there exist com-
plex relation between the ioms and the minerals, and different environments
are characterized by different reactions. When the hydrothermal solutioms are
rich in F-, Fe**, Mn?* and are in an acidic-reducing environment, the follow-
ing reaction will take place,

nMn?t + (1 —n)Fe** + 2F~ + CaWO ==Cal’; + (Mn,, Fe,_,) WO,
The thermodynamic calculation demonstrates that the reaction is favorable for
the formation of fluorite-wolframite association,

1t is concluded from the above discussion that only if the hydrothermal
solutions are rich in ¥~ ,Fe?* and Mn** and under the acidic reducing condition can
wolframite be formed in a calcium-rich environment, and that the occurrence
of wolframite quartz veins in limestone, marble or skarn can neither negate the
existence of material exchange between the hydrothermal solutions and the wall
rocks nor confirm the migration of tungsten in the form of wolframite par-
ticles,





