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Résumé

Preliminary Report on the Relation between 0(i11) Face of Pyriie
- Crystal and its Minor Contents of Arsenic

by

Ichird Sunagawa & Kiyoshi Takahashi

As to the habit variation of crystais, the ‘‘adsorption theory ” held by an idea that
the change in the crystal habit are brought about by presence of impurities has lately
been predominated. The theory has arisen mainly from the observaticns on artificial
crystals. In the case of habit varitation of natural crystals, one can observe many
phenomena which can not be explained by the theory. So, the present writers noticed
that the fundamental cause of habit variation not depends upon the accidental factors such
-as the presence of impurities, etc, but upon the change of physico-chemical factors during
the crystallization period. Théy do not entirely deny, of course, the adsorption theory,
but they think that the habit changes by means of impurities occur only under some
limited physico-chemical conditions. In fact, the reports on the habit variation of natural
crystals by means of selective adsorption of impurities are very scarce.

One of the preéent writers, I. Sunagawa, has observed. many pyrite crystals as-
sociated with enargite during the course of his studies on the habit variation of pyrite.
‘He payed épecia] attention to the phenomena that such pyrite crystals always show a
simple octahedral habit. On.the other hand, tﬁe other writer, K. Takahashi, became
aware of"the tendency during the course of his spectro-chemical studies on pyrite, that
0(111) of pyrite crystal seems to.develope according to the increase of As content in
certain cases. So, they have tried quantitative spectro-chemical analysis on pyrite crystals
from five lccalities, seeking for the relation between the impurities and the development
of 0(111). . The following relations, as the result, became clear.

1. From the analytical results of crystals, irrespective in localities or occurrences,
the writers could not detect the difinite fendency between content of As and development
of 0(111), (Fig. 2) )

2. However, after examination of the results in separate, the followings are obtained.

2a. In the case of the Kambe mine, the face 0(111) develdpes according to the in-
crease of As contents. (Fig. 3) That is, the writers could demonstrate indirectly thét the

face 0(111) developes by means of selective adsorption of As.

2b. In the both cases of the Hanacka and the Udo mines, the feverse relation is
observed. (Fig. A, B) And in the case of tne Ogoya mine, they could not found the
definite tendency. (Fig. 4)
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3. As aresult of the examinations on the relation between Cuand Asin the Kambe
mine, the writers came to the conclusion thaf the face 0(111) does not develope by means
of selective adsorption of enargite particles, but developes of selective adsorption of As
elements. (Fig. 6)

4, The writers detected in many instances that crystal containing.a large amo nt
of As often does not show the octahedral habit while the crystal containing no As often
shows a simple octahedral habit, (Table 1, 3)

5. T.he difference in grade of the As content may be one of the causes why the
face 0(111) deveIOpesi by means of selective adsorption of As in the Kambe mine, and why
not developes in the other localities (Table 3). However, it is not a satisfactory factor
for the causes, but is one of the necessary factors. It is also necessary to consider the
such‘ factors as the differences of physico-chemical conditions, for ore origin, in inter-
pretation'of the questions. ) .

6. The writers also examined the relation between other minor element and
development of the face 0(111), and then came to the similar conclusions as in the case
of As, excepting a few points which are necessary to be examined precisely in future.

From the above inve'stigations, the writers consider, at present, that cctahedral face
of pyrite developes by means of selective adsorption of As only under some limited

‘physico-chemical conditions, and not developes of As adsorption under the other conditions,
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Fig. 1 Working curve for quantitative
spectro-chemical analysis of As.
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Results of spectro-chemical analysis of pyrite

Table 1.
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As
Loc. Sp. No. |o(11) |-— ]| Sb Bi Ge Zn Cd Cu Pb Ag | Ti | Mn
L.I. %
3 0706 80 4 1008 | — | — | — | — | — 2 — 1 2 4
Qg 0707 90 1 0.012 — — — — — 1 — — ? ?
8% 0709 80 2 10030 — | — | — | — | — |3 | — | — % 4
So 0801 90 1 0.012 | — 1 — ? — 3 — — ? 2
pe= 0803 80 2 0.028 | — 1 — ? — 3 1 — 2 3
ne 0805 90 2 0.042 | — ? — — — 3 — — ? 1
=y 0807 80. 2 0.035 | — — — — — 2 — - 2 2
L0 1203 90 3 0.075 | — 1 — — — 1 — — 1 ?
Zig 1204 90 1 00008 — |1 | — | — | — |2 | —  — |4 3
28 1206 100 1.} 0.009| — — — —_— — 2 — 1 1
] 1208 100 ? — — — — — — 1 — — ? 1
Cr, Sn, ,In, Ga, Ma, Mo, W not detected, Ni, Co detected only in the Kambe mine.
V. doubtful :
L.I-.--line intensity, ref, Table, 2. 0(111) - - - -Percentage of the surface area
of 0(111) face
Foaaaan Probaly due to stibnite inclusion
Table 2. Minimum spectro-chemical
sensitivitiy on pyrite W e ° 3 ° o
o o ®o o o o
Element Line used A Min. Sensitivityzs 2 *® o mzo oo °e ;
Sb 2877.91 0.005 I :
5 50 [} [¢] Q o
Bi 3067.71 & 2897.97 0.002 ° o o
Ge | 2651.18 & 3039.08 0.001 ° o o
w .
Zn 3345.02 0.01 °e - °e
[} o] o © 00
Cd | 3261.06 & 2288.02 0.002 O o000 , 5
Cu 3247.54 0.0002 R U »
Pb 2833.06 0.001 Fig. 2 Relation between the development of 0(111)
o face and content of As in pyrite crystal. All
Ag 3280.68 & 3382.89 0.0002 results listed in the Table 1 are plottéd
Ti 2956.13 & 3387.83 0.0001 irrespective of locality or Gccurrence.
Mn 279880 0.0005 No tende.ncy between them
As | 2349.84 & 2780.20 0.008 is detected.
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Fig. 5 Relation between 0(111) face and As%
(A) Hanacka mine (B) Wanibuchi mine
(C) Udo mine ) )

0(111) face developes roughly according
' to the decrease of As%
X.-+-Average As% of samples which have
equall surface area of 0(111)

Table 3. Average value of As% in pyrite

Locality \ gy?e;. of lAs% av.] dominant habit
Kambe 15 0.480 | Octahedral
Hanaoka 12 0.053 | Pentagonal
 Wanibuchi 8 | 0.033| poricand
Udo, Nishiryd 28 0.026 | Octahedral
Ogoya 8 0.008 | Octahedral
Kisht 40 0.450 | Pentagonal
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Table 4 Relation between the content of
each element and development
of 0(111) face

~~.__ Elements .
el Cu|Pb|Zn | Bi l Ti|Mn| As
loc. e
Wanibuchi (A)| 0 | — | /| /| — /‘[ —_
Hgnaoka (A) —|=|/|/10 /! -
Kambe (B) ol |10 —oi-a-
Ogoya (C) +? /106,170 0! O
Udo (C) 0 —I—-? / 01-0}—?
' 'According to the develoment of 0(111) face
increase -+, decrease —, foreign o
(A) - - -hydrothermal replacement dep.
(Kuro-ko)’

(B) - -+ -sericite-stibnite dep.
(C) -+ - -epithermal chalcopyrite-pyrite
vein
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Fig. 7 Variation in amount of minor elements in pyrite according to the development of 0(111) face
(A) Udo mine, Shimane Pref. '
{(B) Ogoya mine, Ishikawa Pref.
(C) Hanaoka mine, Akita Pref.
(D) Wanibuchi mine, Shimane Pref,
(E) Kambe mine, Nara Pref.
Number on vertical axis represents the order of line intensity
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