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Abstract

Much works have been done on isopolytungstate ion formation processes by acidifying sodium tungstate
solutions,

Concerning this field of research which are closely related to improving quality of the refined final tungsten
products in the metallic form, there have been reports by investigators such as Kepert?, Jander ™, Souchay
8-10  Aveston'”, and others.

However these studies were done by potentiometric, conductometric, polarographic and ultracentrifugal
methods, and the results were found to be mutually inconsistent.

The cryoscopic method, however, has not been fully investigated in spite of the accuracy of this method
at neutral range in contrast to the potentiometric method which have often been tried for the study of isopo-
lytungstates.

Therefore, cryoscopic method was adopted in this work, and the following results were obtained for the
condensation of isopolytungstates in various pH ranges, by mean of the pH measurement, U.V. spectropho-
tometric method, and cryoscopic method.

A. By cryoscopic method:
1. Initially, HWO, ™ ions were found in dilute Na,WO, solutions acidified with HCIO,.
2. The W,0,,*" ions appeared when the mole ratio of H*/WO,*~ was made to 1.05, and H,W,0,° to
1. 55.
3. And, similarly, W,0;*" ions appeared at the mole ratios of the following values, 1.15, 1.25, 1.30, and
1. 35.
B. By pH measurement:
1. The HWO,~ ion appeared in the solutions whose pH values were maintained from 3.7 to 6.5.
2. And W,0,*" ions formed at the pH values ranging from 3.8 to 6.3, W;0,,*" ions at 6.35 and H;W,0,,>~
or H,W,,0,,5" ions at 3.2.
C. By U.V. spectrophotometric method:
The U.V. absorption band due to HWQ,™ ions observed to range from 335 to 430 mg in wave length,
W,0.2" isons from 345 to 435 myg, W,0,*" ions from 350 to 440 mg, and H,W .0, ions from 368 to 457

my.
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Fig. 1. Schemetic Diagram of Cryoscopic apparatus.
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Table 1. Cryoscopy data of Na;WO,(0. 1M, IM)—HCIO,

0.1M-Na,WO,-HCIO, 1M-Na,WO,-HCIO,
H*/WOi~ 1 hour 24 hours 1 hour { 24hours
Gl | 4TCO | G | 4TCO) | 6@ | 4TCO) | G@ | 47CO
1.00 48. 9358 0.028 48. 9834‘ 0. 030 48. 6387, 0. 209 . 48. 6944‘ 0.210
1.05 49. 0516 0. 028 49. 0600 0. 024 48. 5594/ 0.2075, 48.7163 0.212
1.10 48. 9653 0. 029 48. 9534 0.028 48. 5367 0.214 48.6625] 0.225
1.15 48. 9948, 0. 030 48. 4173 0.028 48. 8465 0.216 48.6351; 0.210
1.20 48. 9183 0. 044 49. 3057 0. 040 48. 6880 0.231 48.5575] 0.254
1.25 48. 9588 0. 039 49. 0057 0. 031 48.5109 0.251 48.6553| 0.263
1.30 48. 9402 0.034 48. 9291 0.031 48. 5440 0. 257 48. 7()3811 0.254
1.35 48. 9286 0.040 48. 9238 0. 033 48. 4757 0.270 48.5844  0.268
1.40 48. 9160 0.047 48. 9840 0.041 48. 5780 0.274 : 48.5754| 0. 265
1.45 48. 9154 0.051 49. 0941 0.038 48. 4644 0.299 | 48.5978] 0.268
1.50 48. 9056, 0. 0495 48. 9186 0.033 48.5573 0.310 48.3737 0.320
1.55 48. 9107 0. 0305I 49. 3169 0. 029 48. 4846 0. 315 48.9181F 0.473
1.60 48. 9069, 0.033 49. 6047 0.033 48. 5802 0.321 48. 4734\ 0.442
1.65 48. 8968 0. 0375 49. 0116 0. 040 48.5413 0.340 | 48 54971 0. 350
1.70 48. 9360, 0. 042 49.1801 0. 063 48. 4686 0. 356 48.4691] 0.374
1.75 48. 9001 0.047 49. 0298 0. 062 48. 5205 0. 376 48. 4612‘ 0. 387
1.80 48.9021 0.0585 48.8976 0.063 Remark: G: Wht. of Glauber’s Salt+wht. of
1.85 48. 9803 0.032 48. 9456' 0. 035 Water in Sample x1.79
J AT: Depression of transition point

Table 2. Variation of Degree of condensation for Na,;WO, solutions acidified with HCIO,

Mole Ratio: H*/WQ3-

gji;‘l‘;g‘fﬁm | 0. 1M-Na,WO,-HCIO, ! 1M-Na, WO,-HCIO,
‘ 1 hour 24hours 1 hour { 24hours
| 1.00, 1.20, 1.25, | 1.00, 1.20, 1.40, |
+ (6.50) (5.86) (5.73) | (6.45) (6.03) (5.26)
1.30, 1.35, 1.40, | 1.45 i ;
Monomer (5.60) (5.36) (4.98) | (4.72) {
1.45, 1.50 |
| (4.49) (3.80) |
.05 1.10, 1.15 | 1.10, 1.15, 1.25, |
. (6.40) (6.27) (6.12) | (6.24) (6.13) (5.93) |
Dimer |
1.30, 1.35, 1.50 }
| (5.77) (5.53) (3.85) ;
. 1.05 (145 T
Trimer | G5 L (3.26)
: 1.00, 1.25, 1.30, | 1.00, 1.10, 1.25,
Tetrames : (6.80) (4.77) (4.56) | (6.75) (6.40) (5.00)
| 1.35, 1.40 1.30, 1.35
} (4.23) (3.88) (4.83) (4.46)
| 1.55 1 [ 1.05 1.20 [ 1.05 1.20, 1.40,
Pentamer 1 5799y | ' (6.67) (5.18) | (6.€0) (5.50) (3.97)
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Hexamer ! ‘ l (é }42) 1
Heptamer l ‘ (é 52’2) ‘ (é %)g) l
Octamer 1 ’ l } (:13 gg)
Nonamer 1 l ‘ ~ (:13 Sl)g)

*Note: (Value): pH, Value: Degree of condensation

Remark: Unrealistic data due to the precipitation of the tungstic oxide were omitted on this Table.
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