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       caasMXCAL COMPOSKTXOINS OF FWORXTES
                       geROM YAPAN.

             (Studies oft tke Fitiorites from Japan. I)

                              By

                        Tadao SAITO
          Contribution from the Depaytment of Geology and Mineralogy,
            Faeulty of Seienee, Hokkaido University, Sapporo. No. 392

                         Introdtzctiolt

       -   Fluorites has been investigated from its peculiar properties, But

we have heard searee about its impurity. I seudied fiuorites from 2e
different localities by chemieal and spectrographic analyses to ascertain

tlie relations between its impurities ancl erysta}lizatiolt. I wish to

express my sincere thanks to Pyof. Z. HAi{ADA for his kind guidances

throughout this work, and thanl<s I. KAyA}fA f'o!' his helps in spectyo-

graphic analyses and thanks to S, HAsrinfoTo for his aClvices in ehemical

analyses,

              Locality, Occurreixce afxd Parageneses

    Speeimens were eolleeted from 7 localities in Japaii, adding 7
loealities in Koi'ea and 3 localities in China. Fluorites of those loealities

have been found in hydrothermal or contact ore deposits, and they
are in different eolours and fomns. Theiv crystal forms, oeeuryeltces

and paragenesis are shown in Table l. '

                     Methods of Aixaiyses.

                      a) Chemical analysis

    Crystalline or massive part wez'e pieked out £rom specimens and
erushed into 2-5mm. in diameter. And pure fiuorites fragments are
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 pieked out from those crushed pieces.. (for example, green pieees are

 seleeted fyom green fiuorite only). Those seleeted pieees are gz'ound

 into powder. The powder is fused with anhydrous sodium carbonate,
 and Huorine-base is changed to soclium fiuoride. Then ie is separated

 into residue and solutioll. The yesidue are treated with HCI; SiOm,
 Fe,Q,, Al,O,,, CaO and MgO etc are treated in usual eourse of eornmon
 rock analysis. On the other hand, Calcium tsalt solution is added into

 sodium fiuoride solution and there fiuorine-base is preeipitated as CaF,･

 and then the base is measured, but this method show low value.
 Following treatment of aeetic acid (10%) about another powdek'ed
 specimens have been done,'`"5' In this treatment CaCO,,, CaO are solved

 and then they are measured as CaO, and Ca in pure fiuor'ite is
 determined by the difference of the quantity of Ca in both eases.

                     b) Speetrographie analysis

    The seleetion of spectrographie specimens has been in the same
 way of ehemieal analysis. Speetrai lines were photographed for one

 minute in exposure by arc methed, using earbon eleetrode and diyect

 eurrent. By those speetyai lines, presence of minor eiements were
 determined.

               Chemical composMons of fiuorites and

                   minor eomponents in fiuorites.

                a) Chemical eompositions of fiuorites

     From foregoing methods, foliowing results were obtained as shown

 in Table II. Also pure composltions" and a sum of impurities, being
 reealculated in 100%, are shown in Figure 1. Frem this figure, it is

 obvious that there is differenees between two oceurrenees, crystalline

. and massive form. Massive speeinJens eontain a}ways over 2.5% of
 impurities. (Nos, 3, 5, 9a, 10, 11, 13 and 14). In other words, fiuorite in

 cyystal form, contains less impurities than inassive one. But these
 facts are very eommoR, but it will be eonsiderable to mal<e any
 suggestions on a crystallization of fiuorites by following relations

 between impurities. In Fig. 2, eomparion of weight % of impurieies

 'lt ffere pure eomposition ineans CaFL} in fiuorites, and impurities indieate Si02, Fe20;t, Al20ct,

    CaO and MgO etc. BRt in faet it is uneertain whether those impurities ave single oxides

    oy minerals of other form. '
 4) S. ffAn,N.i),t : Method of mineral ana!ysis. [{]okyu. (l941), 512.

 5) J. W. Mwa,iiR & H. V. [l]Ho"fsoN : A treatise on qualttitative in organie analysis, LondoR.

    (l938), 721,
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[X'A.BI,E II. Chemieal eompositions in 20 fiuorites.
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       Fig. Z. Weight % of impurities in fiuorltes from 20 different Ioealities.

is shovgrn, and Figs, 3, 4 an61 5 are showR on Al,O,,-Fe.iO,i, Al,O,;-CaO and

CaO-Fe-O,, in weight % relatioiis respectively, the weight % relations

of Al,,O,,, Fe,O,, and CaO is iil'ustrated in Fig. 6, which are reealculated

in 100,96.:"K' But as it is shovLrn in ]]'ig. 3, tL, 5 ancl 6, points which

indieate well formed erystals group iR oval region, (oblique striated),

and points which point out massive speeimens (Nos, 3, 5, 9a, 10, 11,
13 and 14) seatter outside of the oval region. Even, in those relations,

tlaere are some exeeptions. They are specimens o£ Nos. 2, 4 and 16.
But speeimens of Nos, 2 aiid 4 is a mixture of eubic 6rystals and
massive parts respeetively. But No. 16 specimen shows remarl<able
exeeption iR each figures, and it is dark greenish siRgle oetahedral

erystal. (an edge Z5 em). Moreover, well formed erystal has t'ollowing

eharaeters in Al"Q,-Fe,O,,-CaO relation. Quantities of Fe,)Q, and CaO

fiuetuate in small seale with inerease of AID,,-eontent. Al,Q,-impm'ity

varies remarkably with inerease of Fe,O･rcontent, while CaO-content

varies slightly. Also Al,,Q,-eontent shows marked fiuetuatioit with
inerease of CaO-content, whlle Fe,Q,-impurity shows slight variation.

The crysta'l contains Al,O, and CaO impurities in almost same quantity

and iess [Fe,O,. But above relations are not seen in massive specimens.

Bu't it is still uneertain about the origiR and meehanism of above
i'elations that exist ln three impurities.

                b) Minor eomponents in fiuorites.

    Fvom results of speetrographie analyses, minor components in
fluorites a}'e indieated in Table III:'"ee But only 2--3 ele}nents are
'ee AIL,O:i, Fe:.Os and CaO are eontained in fluorlte as doniinant impurities, so that I have

   inquired into relat,ions of these eompositions,
M'" IYtoreover, from the eathods-lumineseeRce speetral lines, it had been report,ed that Sm,
   Eu, Dy, [E]b, Pr, Er, Nd and Gd ete were eontained in {luoritesS))
9) J. Yosuistu}{,t: Sc, Pap. I, P,C. R. 1'･3 (l9{},4), 2Z'4.
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[I]ABi.E III, Minor eoinponents in 20 fluorites.
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Ni, Ru, Mn. Ti. M.o'. V.

Ni. Rtt, Mn. Ti. Mg, Vi

Mn. Mg, V (tr).

Ru. Ti. V. Cd ?, Ge. Ir, Sb, Zr.

Ru. Mn, Ti. V, Cd ?. Ge, Iv. Sb, Zy.

Ti.V. Mn.

Ni. Ti. Mg. V. Cd ?, Ir, Sb. Co. P. Pb. Sn,'

Ti. V. Co.

Ni. Mn' M.cr. V. Co. Rh (tr).

Mn. Ti, Mg. Rh (ty>.

Ni, Mn. Mg. V, Ir. Rh.

Mn. Ti. Mg. V. Ge. Sb ?. Zr, Mo (t,v), Cu, Ila <tr).

Ti, Mg. V. Co. Mo. Ca, Ce.

Mn. Ti, Mg. V.

Mn, Ti. Mg. V.

Mn, [I]i. Mg. V. Be, Ce ?.

Ru, Mn, V, Ge, Sb. Co, In.

Ni. Ru. Mn. Ti. V. Ge (tr). iv. Sb. Zr. Co. In, P, Sn, Pb.

Ni. Ru. Mn. V. Ge. Sb. Co, 1'n. P.

Ni, b'In. Ti, V. Co. Cu, Rh (tv). Pb.

Ni, Mn, Ti. V. Ge ?. Co. Cu, Rh. Pb.

.
t

possibly eontained, btit it is uncommon. Sior example, Vanadium is

centained in all fiuoi'ites, and Magnesium and Manganese are £ound
in crystallized speeiinens from hydrothemnal ore deposits with some

exeeptions, and crystallized fiuorites £rom eontaet ore deposits eontain
Antiinony, Ijead and Phosphorus; and Cobalt, Niekel and Indium are
in eoloured cubie erystals, but there are some exeeptions,

                          SLI1¥1l.11arY

   On this study, ehemieal ancl speetrographic analyses of 20 different;

fiuorites have been taken on a proeess to inquire the erystalliza'tion

of fiuorites and the relations' between majoy and niiraor eomponen'ts,

occurrences and forms ete. M'any studies on ehemieal analyses of
fiuorites have beeii reported.';"7)'"' But studies on relatioBs between
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. ehemieal compositions and other properties of fluorites are few
  informed.'>t")･"):'") Oit this study it is aseertain that there is some

  relations between erystallization and impuyities, and well fermed
  ei'ystals eolttain less than ca 2.5% of impurities, while massive

  specimens more than ea 2.5%; more the major coinpoRents of impui"i-
  ties aye contained of F.e"O,;, Al,O,, and CaO, fiuoyites in crystal forms

  eontain a little qiiantity of FenQ, and nearly same amount of A120,, and

  CaO, and inassive speein}ens have one or two kinds of Fe,O,,, CaO and

  Al,O,, in large quantity. Moreover eertain regularities are shown in

  minor elements being' eontained in fiuorites, from erystal forms and

  oeeurrences ete, and the kinds of those elements is almest fixed. Of
  course there are exeeptions in a few speeimens.

6
) 7>

s
)
9
)

]e)

C. DoEfmr.R : Haikdbueh der Mineralchemie. 4 (1931), l94.

Y. YosmAiu-RA: J. Chem, See. Japan. 4S (l927), if49.

E. IwAs];.: Sci. Ii'ap. I. P.C.ll. L'2 (l933), 23P,.

J. Yosm}iuRA : loc. cit.

H. MABitmANi)w ; Sit･zbey. Akad. W. W. M. Klasse IIa. M3 (1943), 591.


