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      geLAME COLOURAfmeXON BY MANGANmsss
                                             '
                            By

                    Eroy"kitimi YosxMuRA

      Contribution froTn the Department of Geology and Mineralogy,
           Faeulty of Scienee, Hol<kaid6 Impe.'ial Univewsity, '

                       Sapporo; No. I92.

       X. FLAME CeLOWRATXON BY MANGANESE

    Ilt table 1 are showi} substaRces which give colouration to the

fiame of the BunseR's burner aloRg with theiy flame colouy. In text-

bool<s of minera.legy n3angaRese is not listed among them.

                         T'ABLE the

Flame colour

Yellow

Violet

Searlet

Yellowish red

Yellowish gyeen

Green

Blue

Subs-t-

anee

Na
K
z.i, Sr

Ca

Ba, P04, Mo03

CuO, TeO, ZnO, B203, Tl

As. Sb, Se, Te, Pb, CuC12, CuBr2.

    A pieee of manganese miBeral, mounted on a loop of platinum
wire, imparts at fu'st･ a yeilowish green and then a bright green

colour to the flarne of the BLmseA's burner. The mineral must have
been moistened with hydroehlorie acid before insertion in the fiame.

With nityic or su}phuric acid it gives no flame celouratioii. Such
green eolour seems to ai'ise from the baild speetrums charaeteristic

to the chloride of manganese. A. MITscHERmcH(i) reported the

green speetrum line o£ ehloride o£ nianganese, and O. VoGEL(2)
showed six bands in the green part of the speetrum between 6eO scu

" (1) A. ]Y[iTsc}mRnrcff: P6gg. Ann., xx6, 499 (1862).

   (2) O. VoGEL: Zs. f, anorg. Chem., 5, 42 (1893).



l14 ?'. Yosim,1{}'ct･

and 5eO stst of wave lengths. All these papeys, however, reported the

fiame eolouratioB in the high temperature fiame of the oxyaeetyleRe

burner oy others. The co]ouration given by ry}anganese i'b the fiame

of the Bunsen's buyner and the aleohol Iamp appears well worth
recording, sinee manganese is not }isted in the table of the fiame-

eolouying elerRents.

   XX. FLA.MIE COWVM"XiXON GWEN BY MIA.INfGANESE
                       MXNERALS

    A few milligrarns o£ manganese mineral were moistened with
hydrochlorie aeid and were inserted in the oxiafizlng fiame of the
Bunsen's burner by rneans of a loop of pla.tinum vLTire. Minerals

which were diMeult of deeomposition by aeid showed no marked
fiaine eolouration even vgTheR they contained pleiity of maRganese.

Foy sueh yesistant minerals the borax-bead test was preferable. IR
table 2 axe shown the qualitative yesutts of these tests performed
on some manganese minerais eollected bi Japan.

    XXX. INTERFERENCE OF Orll:iEEXER msLAMIE COLOURS

    As already shovLTn in table 1 green eolouration of the fiame ean

be observed with materials eontaiRing Ba, P, B, Mo, ZR, CuO, Tl, ete.

    Flame eoiouration by barium coiitinues ir}uch IoRger and is irriore

inteRse than that of manganese. Phosphoric oxide aRd boric oxide
give similar green eo}ours but they are obtained preferably when
moistened with sulphuric aeid, while fiame colour by manganese ean
only be seen with hydrochlorie acid. The spleRdid blue eolour, shoviJn

by eopper when wet with hydroehloric acid, ean not be mistaken
fov the green colour giveii by manganese,

    Green fiame colours of Zn, Mo, TeO differ considerably from
that of manganese iR intensity and duyation.

    Interfeyence of other constituents which also give flame coleura-

tion is not very serious. Only the blue fiame coleuy o'f CutCIL) and

the yeliow colour of natrium impede the deteetioR of the green colour

of manganese. The violet celour o£ potassium and the reddish yellow
colour.of calcium do not interfere. They appear side by side with
the green fiame of manganese. It is jnteresting that the fiame eolour

test alone enab}es one to discriminate eaeh ealcite, mangancaleite and

rhodoehrosite.
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No.

1

2

3

4

5

6

7

8

9

IO

n
22

X3

14

15

16

17

i8

l9

20

21

22

Mineval

Wad

Todorokite

Cupriferous wad

Cel}ular pyrolusite

Massive pyrolusite

Manganite

Mangaflosite

Manganiferous
 limc)nite
Penwithite

Alabandite

     ss

Rhodochrosite

     ls

Rhodoehrosite

Manganealcite

     ft

Irontephroite

Inesite

   rs

Rhodonite

Spessartite

Manganax'nite

hocality

Todoroki Min'
e

     jl

Tein6 Mine

Meppu Mine

     Jf

Yunosawa Mine

Manako Mine

Todoreld Mine

Kaso Mine

Yakurno Mine

Kaso Mine

Inakuraisi Mine

AOgane Mine

Yunosawa Mine

Todoroki Mine

Tein6 Mine

Kaso Mine

Todoroki Mi e

Rendaizi Mine

Ozaku, nearthe
  Kaso Mine
Kaso Mine

Obira Mine

Flarrie eolouration

Bunsen's
 burner

Aleohol
 lamp
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Remarks

strong, ++ moderate, -i- weak,

1. Covered by the fiame eoleur of

2. 0dour of hydrogensulphide.

3. Mlxed with the fia:ne colour of

4. Covered by the fiame eeleur of

5. Mixed with the fiame eoiour of

 (-)

Cu.

Ca.

Ca.

Ca,

negative.

/
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     XV. FLAME COLOURATXON AS A METwa0D Oge
              DETEC' rXON OF MANGANasE
                                    '      '    Fox the deteetion of manganese there are not a few excellent
methods of whieh the borax-bead test, the soda-bead test, the sodium-

persulphate test, and the sodiumbismuthate test af'e the most' eom-

mon. Of these four iinethods oniy the borax--bead test requires a

considei'able quaRtity o£ mangaRese, the other thyee tests being so
delieate that they require only a bit of speeimen. The fiarne eolour

test of manganese is less sharp than the borax-bead test, being sue-

eessful only in the case of a eontent of manganese as high as 10%.
With rninerals not decomposable by hydroeh}oric aeid, it is impossible

to see the green fiame, though the manganese content exceeds 20%.

    The necessity of a high pereentage of manganese to give gtreen
eolouration is the charaeteristie feature of the flame eolour test and

the advantage of this method will also be fotmd in this point.


