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Table 1 Chemical composition of wolframite minerals

it = B iy (BEEY)
pe S 1 . | Fe/Fe4-Mn &
FO | MO | WO, | NbO, ] Ta;0, } Sc;04 ' b>
P-7-49 5.65 | 17.52 | 74.81 | o0.159 | o0.014 | o0.013 | e8.17 0.241
P-9-49 5.83 | 17.02 | 74.92 | 0.203 | 0.041 | 0.009 | 98.03 0.252
P-12-49 8.27 | 14.49 | 75.61 | 0.381 | 0.026 | 0.036 | 98.81 0.360
P-13-49 4,67 17.86 74.556 0,058 0.000 0.007 97.15 0.205
P-14-501 7.65 15,08 74.71 0.708 0.090 0.045 98.19 0.334
P-15-501 9.41 13.36 75.35 0.250 0.019 0.022 98.41 0.410
P-16-501 10.14 12,51 74.56 0.577 0.129 0.045 97.96 0.445
P-17-501 5.53 | 16.89 | 74.01 | 0.360 | 0.076 | 0.028 | 96.89 0.244
P-18-501 10.31 12.51 75.60 0.330 0.027 0.051 98.83 0.449 it
P-3-35 9.18 14.12 75417 0.274 0.097 0.025 98.87 0.391
P-4-35 6.70 16.76 76.23 0.169 0.039 0.009 99.91 0.283 =
P-6-35 6.57 | 16.40 | 75.97 | 0.206 | 0.047 | 0.014 | 99.21 0.283
P-7-35 Ted4 15.91 75.19 0.257 0.102 0.023 98.92 0.316 i
P-9-35 3.52 | 18.24 | 75.50 | 0.193 | 0.056 | 0.019 | 97.53 0.160
P-11-35 7.08 16.16 75.08 0.125 0.018 0.014 98.48 0.302 7
P-12-35 9.51 | 13.28 | 74.78 | 0.549 | 0.0909 | 0.031 | 98.25 0.414
V-140-10-1 2.45 20.29 75.41 0.204 0.007 0.003 98.36 0,107
V-190-10-1 3.01 19.02 76.16 0.297 0.036 0.017 98.54 0.136
v-190-10-2| 3.19 | 19.63 | 75.50 | 0.152 | 0.009 | 0.003 | 98.48 0.138
Vv-190-10-3 2.20 19.91 74.83 0.200 0.011 0.005 97.16 0,098
Vv-190-15-2 2.47 19.82 73.62 0.303 0.020 0.005 96.24 0,110
V-336-10-3 1.96 20.57 75.29 0.130 0.016 0.005 97.97 0,086
H-1 21.59 1.87 | 74.82 | 0.329 | 0.005 | 0.060 | 98.67 0.919
SM-~34%* 13.87 ___10.4? 76.13 0.103 0.031 *® W 100.60 0.567
W-2%* 0.05 | 21.54 | 76.12 | 0.63 - v 98.34 0.002
K$-23-10 11.82 | 11.00 | 75.85 | 0.80 0.13 ” 99.60 0.515 &)
P-5-49 15.48 7.8 | 76.05 | 0.32 0.01 v 99.04 0.607 g;
KS-146-3 | 12.59 | 10.35 | 76.00 | 0.42 0.05 v 99.41 0.580 $t
D-3-1 12.63 9.83 | 76.88 | 1.06 — v 100.40 0.675 g;
SP-77 15.95 7.02 75.90 0.03 —_ ¥ 98.90 0.692
KS-146-9 16.34 5.92 '. T5.45 0.30 _ ” 98.01 0.714
F-1 17.52 1.00 ] 76.46 0.13 | —_ » 98.11 0.803
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Table 2 Frequencies of wolframites with various compositions in the range of 400-1200 cm-!

| , :
¥ONS FeO E MnO X vy V" ': i i I V' |} v
W2 0.05 21.53 0.002 870.1 I 808.2 682.9 607.5 513.0 : 456.9 422.7
V-336-10-3 1.96 20.57 0.086 870.1 i 809.0 696.3 612.5 5173 457 .6 422.6
v-140-10-1 2.45 20.29 0.107 870.4 | 811.6 697.0 611.9 517.4 ! 457 .6
Vv-190-15-2 2.47 19.82 0.110 869.5 | 810.3 694.8 | 612.7 | 513.7 457.1 422.2
P-8-49 3.00 | 19.80 | 0.130 869.2 | 811.4 | 611.0 | 517.3 | 457.9 | 422.4
V-190-10-1 3.01 | 19.07 | 0.135 869.6 | 811.9 | 675.8 | 608.1 | 515.3 | 458.6 | 423.3
-9-35 [ 3.52 | 18.24 0.160 869.1 | 812.0 698.0 609.1 667.8 517.5 458.9 422.2
P-11-49 3.93 18.64 0.172 869.6 | 813.1 703.6 607 .6 668 .0 517.8 459.1 422.2
P-7-49 5.65 | 17.52 0.242 869.2 | 812.3 696.9 610.9 667.8 519.0 459.0 421.5
P-6-35 6.57 | 16.40 | 0.283 868.8 | 811.6 | 697.6 | 611.3 519.1 | 459.4 | 422.5
1-4-35 6.70 ‘ 16.76 0.283 868.6 | 811.8 609.4 667.6 | 519.5 459.1 121.4
r-11-35 7.08 16.16 0.302 868.6 | 811.8 609.8 667.7 519.1 | 459.9 420.9
-14-501 7.65 15.08 0.335 868.4 | 811.3 613.8 668.6 518.7 | 459.3 422.2
I-12-49 8.27 14.49 0.360 868.7 | 812.6 695.9 611.4 668 .0 521.7 | 459.4 421.2
-3-35 9.18 14.12 0.391 868.0 | 811.7 682.9 610.9 i 522.3 459.6
P-12-35 9,51 13.28 0.414 867.8 | 812.2 682.9 609.6 | 519.9 . 460.0 421.5
I'-16-501 10.14 | 12.51 0.445 867.4 | 812.6 682,4 613.5 519.4 4 460.5 422.2
I-18-501 10.31 | 12.51 | 0.449 868.0 | 812.0 611.9 | 667.9 | 522.2 | 460.9 | 422.1
P-5-49 13.63 8.71 | 0.607 867.3 | 811.2 I 613.8 | 668.5 | 519.4 :. 462.2 | 422.7
SM-37 14.01 8.64 0.616 866.5 | 804.5 614.0 520.8 461.3
SP-77 16.00 7.02 0.692 |; 865.9 | 809.2 . 613.4 | 672.8 1 523.0 | 463.7 417 .4
F-2 17.27 1 4,10 0.806 a 866.0 | 807.1 : 612.8 ' 525.7 464.0 |
F-1 17.52 4.25 0.803 i 866.0 | 799.0 690.9 | 614.8 526.5 463.7 ~
H-1 l 21.59 | 1.87 0.919 | 864.0 | 813.2 , 614.7 525.9 | 464.1 I

T BEBTRIR RIS RN AL 0 O T B Ak
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vy =249,6+6,645x% Y=0,976 N=12
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1 Rla g5 R fyR A KR BOL A
Fig, 1 IR spectra of wolframites with various
compositions in the range of 400-1200 cm™!
1—Wa(x=0,002); 2—V-336-10-1(x=0,086);

3—V-~-190-10-1(x=0,135)s 4—P-7-49(x=0,242);
5—P-14-501(x=0.335); 6—P-16-501(x =0, 445);
7—SM-37(x=0,616); 8—KS-146-3(x=0.685);
9—KS8-146-9(x=0.714) 10—F-2(x=0.806)
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Fig. 2 a,The relation between V5 and x

b, The relation between ¥ 5 and x
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Table 3 Frequencies of wolframites with various composit ons in the range of
100-400cm-*
HiaS FeO ! MnO ]I x l: v, ! ! v ! v !
Wa 0.05 21.53 0.002 349.1 322.4 283.3 249.3 ! 207.0 185.4 144.4 | 111.0
V-336-10-3 1.96 20.57 0.086 331.5 285.0 249.9 208.3 183.8 144.9 111.0
V-140-10-1 2.45 20,29 0.107 346.6 331.0 284 .4 251.0 208.7 184.9 146.0 112.0
P-8-49 3.00 19.80 0.130 326.4 284.0 251.1 ! 208.6 185.5 145.8 112.5
P-14-501 7.65 15.08 0.335 346.5 330.8 251.8 | 209.8 191.6 147 .0 113.5
P-12-49 8.27 14.49 0.360 354.9 328.3 252.0 i 209.9 191.8 147 .6
P-16-501 10.14 12.51 0.445 352.3 331.2 252.1 211.0 191.3 147.3 114.2
P-18-501 10.31 12.51 0.449 353.9 329.3 285.0 252.1 211.3 192.2 148.1 114.0
P-5-49 13.63 8.71 0.607 353.8 322.5 284.0 253.2 212.6 149.3 114.0
F-1 17.52 4.25 0.803 | 319.7 255.7 202.8 151.3
F-2 17.27 4.10 0.806 - 348.2 318.0 255.2 199.8 150.8
-1 21.59 1.87 0.919 354.5 319.3 255.5 216.2 I 204.3 150.9 114.0

PI 3 ARFER S R 2 2 Xy BOE A B
Fig, 3 IR spectra of wolframites with various
compositions in the range of 100-400 cmn-?
1—H-1(x=10,9193 2—F-2(x=0,806);
3—F~1(x=10,803); 4—P-5-49(x=0,607);
§—D-18-501(x=0,449); 6—P-14-501(x=10,335) 3

7—V-336-10-3(x=10,086); 8—W2a(x=10,002)
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Tig, 4 The relation between x and oscillation absorption frequencies V¥ ,y,,¥; and ys
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BN T B0 D, (WOIRA /AT A RERAZENL, REW—OE 24 Frikk,
(Fe, Mn)Oq )\ Tttt SR 1 B (L W BLES B 2, BRSO x BYZE1E, AOUHISRAEE, mEA
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IR Spectrometic Studies on the Isomorphous Series
of Wolframite

Wang Yuming Ji Shouyuan
(Department of Earth Science, Nanjing University

Qiu Dirong
(Modern Material Analysis Centre, Nanjing University)
Key words; wolframite, isomorphous series, IR spectrum

Abstract

This paper is a part of systematic studies on the isomorphous series of wol-
framite, The experimental results show that the frequencies and the adsorption
intensity of several absorption bands of the wolframite exhibiting in the region
of medium and far IR spectra are linearly varied with respect to the relative
contents of I'eWO, and MnWO,, The corrclation regression equations as well as
diagrams between frequencies and x(I'e/Fe + Mn)are given in the paper, and the
reason for the frequency change and the absorption intensity change with res-

pect to x has been discussed,



