e

| Tests on Sureaks as a Rapid Axd

to Mineral ldentification
Hoskag Moo Phob, A MMM

Chemica

[N
Abstract

o cat that although muneral stredaks @re very rteachive,
Chenneals to sach streaks as asimple and rapid
coten Has received but scant attenuon 1o the r;m\‘ The
wed by the writer wre brietly deseribed and the ments
fits of tie generad analytwal method wre noted. Practical
for the identibication of a number of ons,
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{ntroduction

Whilt e colour of @ mincral streak on anglazed poreclan or
wrsilir maternad has dong been used as a rapid and simple wid to
U identfication, comparatively litthe has been published on
pheation of chemical tests (o streaks as a further aid, This is
saprsiing, as the streaks of minerals wie extremely reactive,
C Wl (1842) states ina short note that “reactive’” alumina in
haunitic material could be evalnated by streaking on vitrified, un
glazed fleor-tile and immersing in a 0.4° solution of morin in methyl
aleehinl for two minutes, followed by washing in water and examina-
txmﬂundcr ultra-violet light. A positive streak fluoresces green and
the intensity is an indication of the reactive alumina content. The
same writer also observes that the chemical “development’”” of
(:f’:)«t\y;rlesa streaks has a wide application and that lead and zine ores,
for example, can ecasily be recogniscd by a proper choice of
chemicals, i
Streaglgi (,(rldiﬁo a{lsql':uggests’lhc application of chemicals to
(See, Tor cantn] acilitate the identification of a few substances,

ple, pp.305, 464 and 471.)

tests l;(::ds?}’;?fal }’em,’rhe present writer has worked on chemo-streak
o and is paper is a résumé of some of his findings. A fuller
nt will be published elsewhere. )

Methods

Wfﬂiii%gg '%le tests are conducted on small portions of unglazed,

metal Qgr—me, but a few are carried out on small picces of

chemicals maﬂ on ground-glass microscope slides. Usually the

. under exammzi??hed as solutions to a ‘‘strong’’ streak of the mineral
: It some i tion, b"imeﬁmes solids are rubbed over the streak.
““condition, edf&n"ces the plate”” on which the streak is to be made is
: Normally no by ‘the application of solid or liquid reagents.
. depend oy th‘enml‘ source of heat is required,but a few tests
flame from 5 € use of a blow-piped flame and a few others on the
a1 be yseq t{f"*tch or lighter. Occasionally a rapid fusion technique
~ to advantage (as, for example, during the examination
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of minerals for manganese) and this is de
techniques may, on occasion, be e
some of these are noted in the

scribed later. Certaip other
¢ employed advantugcously and
section dealing with specific tests

Advantages and Disadvantages
The favourable characteristics of these tests are

1. They often provide the
determining whether a given ele
in a mineral.

2. A large number of the economically important minerals of

hardness less than 6 can be examined by one or other of the
techniques.

most rapid means available for
ment or radical is present or absent

3. The tests often permit rapid differentiation between similar
minerals.

4. The techniques are simple and easily mastered,

5. The tests are very economical because the quantities of

reagents used are very small and the apparatus required is
inexpensive.

6. To carry out most of the tests no external source of heat
other than that of a match or a cigarette lighter is required —a
distinct advantage in the field.

The disadvantages of the method are :—

1. It cannot be applied to minerals of hardness greater than
about 6.

: : l
2. It cannot be used for most of the economically lmlzgétant
minerals which require a preliminary fusion before being ek !

ol i 11
3. The method is unsuitable for the examination of sma
quantities of material.

Practical Details for the Detection of Certain Ions and the
Differentiation of Certain Minerals

To save space the formulae of minerals are 0 henever
chemistry of fhe various reactions is not dle:ulS?e‘?; ;Zt Tests”
reactions are employed which are described by Feig H‘to the origind
(1947), reference is made to this book rather than
literature.

: are new
Almost without exception the tests descnbeéi rbf}ll%“::on Jitions
in that they have not before been carried out url; eeffected SUCCess”
specified. Indeed, many of these tests could nOth'eh i
fully were it not for the enhanced reactivity whic i
mineral streaks. imis those O
As minerals developed in the zone of ox1da’t;0rllj ?égble to these
likely to be encountered when prospecting, tests ap]

: ; n.
have been given prominence in the following selectio

mitted and the
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Chemical Tests on Streaks
ANTIMONY

D, H i T'es ort, M.N., 1940, J I_O)

1 Potassium ydl‘OdeC est. (Sh rt, ) " - '

. - Mincrals Tested : —Jan esonite. Kermesite. tibiconite.
Antimony S i S e

Stibnitec.

incr: H tion of tile. Add a
p s. Streak the mineral on a por ion of \dd
Pn')i;;;l‘l’lrc’tc‘llljléloultcilgil, The kermesite and stibnite streaks immediately
th:c’{:nil ycllL;v;/ Iwhilsl the other streaks arc unchanged.
P \

i Iphide Test.
2. Yellow Ammonium Su ' o - . ’ o
Antimony Minerals Tested :—Bindheimite. Stibiconite. Valentinite.

¢ ti f tile

Proc and Results. Pluce a drop of conc. HCI on'n pAmtmn o) ‘

and ;l:gzﬁdt%?r;;11c1':ll on the damp surface. Press the _strc:nl:”fm . ﬁns]c()c:]r:l(r]s

:m to a piece of drop-reaction p:lpcr'nnprcgnulcd V‘V|lh‘ ye O\\l/).lr!’l nomum

sulphide. Both the streaks and the prints of cervantite ¢lf1(7| va Lq{lr?lic ol

orange whilst those of bindheimite turn black. If the cervantite 15"1;’m.|,\e.

with limonite both the streak and the print will be dark grey to black initi-
ally, but after a few minutes they become orange.

3. To differentiate between stibnite and jamesonite.
To a streak on a portion of tile add a drop of conc. HNO,. The

Jamesonite streak disappears (or becomes white) whilst the stibnite streak is
unchanged,

BISMUTH
Cinchonine/Todide Test. (Feigl, F., 1947, pp.59-60.)
Bismuth minerals reacting positively :— Bismite. Bismutite.

Procedure and Results. Streak on a i [ ti
. cedure . 2 a portion of tile and add a drop of
cinchonine/jodide reagent. Streaks of most oxide specimens thus treated

ccome. slightly orange whilst mo ‘Oonate
: 7 st car R ak ccon
orange. If the streak is tre bonate streaks become strongly

ated with a drop of | - 10 HCI bef h iti
of the reagen, r : p : I efore the addition
iifense oraﬁge cglootBr_OXIde and carbonate streaks Immediately assume an

Cinchonine Todi .
containing 5 littl/cl;-l;\(llg)Reagem' Dissolve |
3

Other Ny
COPPEr mincraly yoss

. g. cinchonine in 100 m]. of water
(Itis necessary to warm.) Cool. and add 2 g. KI.

nder these conditions streaks of cer

erals assume 4 ons tain secondary
lead Minerals become yen:)vfmw" colour whilst thoge of certain secondary
\\
COBALT

Ammgp;

um Thiocynnnte/écetone Test, (Diyz, H., 1901, p.110:
PI215 1934, 597, Kolthof. 1. M., 1930, |
—Asbolite, Bieberi
. phaerocobaltitc.

and Regy¢ 5 i
Papo, anipegr\:,r;ttht?e~ Streak by Pressing it for wo minutes
! il “. 7 HNO_" Then adg a drop of a satur.
Nt whed ale in acetone, Cobalt is indicated by the

; 1 may take about 3 !
ich persigys 1 Oronly a few m?n?.:et?smds {0 reach its

o e

1922,

Cobajy Mineralg Tested 1930, p.176)

te. Erythrite.

ue prj
Sity ang wh,

3

- r—
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COPPER
The vast majority of secondary minerals react positively to the i
ree

following tests.
1. Sodium Xanthate Test.

Procedure and Results. Streak on 2 portion of tile and

10, sodium xanthate solution. Copper is indicated by the stre

add a drop of
becoming yellow.

ak immediately

2. Rubeanic Acid Test. (Feigl, F.. 1947, pp.70-72))

Procedure and Results. Streak on a portion of tile and add a
17, alcoholic solution of rubeanic acid followed by
Copper is indicated by the streak becoming olive-g

drop of a
a drop of 0.880 ammonia.
reen to greenish-black.

Other Notes. Under these conditions the streaks of certain cobalt
minerals become brown whilst those of certain nickel minerals turn pale-blue.

3. Potassium Ferrocyanide Test.

Procedure and Results. To a streak on a portion of tile add one drop
of a 5°, solution of potassium ferrocyanide followed by a drop of 5N. HCL
Copper is indicated by the streak becoming reddish-brown.

Other Notes. The development of a blue colour, due to the presence (1);
“reactive ” iron in the tile and/or in the mineral under test, does not o
the writer’s experience — obscure the brown colour of the copper compound.

Silver Nitrate Test.

: imilar
This test enables differentiation to be made between cuprite and simil
red minerals and between chalcocite and similar grey minerais. eopyiits
Minerals Tested :—Bornite. Bournonite. Chalcocite. | Ch?v[caor}?:asite‘
Cinnabar. Copper. Cuprite. Hematite, J amesonite. Igermﬁs:te.ecies are in
Niccolite. Pyrite. Stannite. Stibnite. Tetrahedrite. (“Red” sP
heavy type.)
Procdure and Results. To a streak of the mineral on a pof
add a drop of 0.1 N. silver nitrate. . tely and particles
(i) Native Copper. The streak becomes black }rngnedulitfs?sy
of silver may be seen under the magnifying glass-

tion of tile

) me silver
(ii) Cuprite. The streak becomes brownish-black and s°
apparent. ad metallic on
@iii) Chalcocite. The streak rapidly becomes grey 2
account of a heavy precipitation of sllver.‘ rapid.
(iv) Bornite. Reacts as chalcocite but the change 1S less
(v) Other Minerals Noted Above. No obvious change-
FLUORINE . o
Zirconium-Alizarin Test. (Feigl, F., 1947, pp.202-20 ')luorite- pachnolit®
Fluorine Minerals Tested :—Cryolite. Fluor-apatite. Fn 4 print b)& agq%zd
Procedure and Results. Streak on a portion of tl’llfstap revious! as the
ing it to a piece of spot-reaction paper which has been j

ut
F two DOINLEC 0w
with a few drops of zirconium/alizarin reagent. After % 4’y ay

AL Jicate
presence of the fluoride ion in all the above species is ind
to white print on the pink, reagent-stained paper.

N ; R
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ical 1es

Chem
i i i i I. of 1:5 HCl
i f zirconium nitrate in 60 ml. ¢
Reagent Dlilstsigilveofog?)gg.oof sodium alizarin sulphonate 1n 50 ml. of
and add to a sO ! N
e phosphates and arsenates react similarly,

tes, . ive in-
Other Notes. Solubie Sl"]t]npdhaarsenates, because of their comparative in

o » phosphates 1t . their comparative in-
o na gut; i fere if the test 1S conduc
ili ( mally intertfer
solubility, do not nor
indicated.

IRON
i i t.
Potassium Ferrocyanide Tes . . .
P?obably all secondary iron-rich minerals, excepting hematite and some
limonites, react positively to this test. . . .
; % tassium ferrocyanide to
dure and Results. Add a drop of 5% po anide
a strfarlgc:n ll:-portion of tile and then add a drop of conc. HCI. Iron is indic-
ated by the development of an intense blue streak (and halo).

LEAD
Potassium Iodide Test.

All secondary lead minerals yet tested react positively to this test.

Procedure and Results. Add a drop of strong and freshly prepared

potassium iodide solution to a streak on a portion of tile. When the solution

, has largely sunk into the tile add a drop of 1:7 HNO,. Lead is usually indic-
ated by the streak becoming an intense yellow. However, the wulfenite streak

changes from yellow to green and after about ten minutes it becomes blue.

The red minjum streak becomes dark brown and the brown plattnerite streak
becomes appreciably darker.

MAGNESIUM
Titan Yellow Test, (Kolthoff, I. M., 1927, p.254)

Magnesium Minerals Tested :—B] i i i i
A . *—Bloedite. Brucite. Carnallite. e
Garnierite, Hydromagnesite, Magnesite hagie- gDolomite.

. Periclase. Polyhalite. Steatite.
Procedure and Results,

019 Streak on a portion of tile and add a drop of
encéo C?Ftl?nggzgiow followed by a drop of 5N. sodium hydroxide. The }?res-
Al the abgen® grp is mdlcated_ by the streak becoming pink to vermilion.
. pecies react positively but some varieties of steatite do not do

—_—

MANG ANESE
Test.

ant species which

Sodium Peroxide Fusion

1 mangane. i
. m; se-do.
react Positively to this rtrgslz

Proc
with sodigd“re and Results,

8reen fygj

are soft enough to give streaks

. Strez o )
M peroxide and apply laell,]:"g?na bortion of tile. Cover the streak

on product indicapm, manqanesg splint, The development of a blue-

Alllmillium Amalgam Test MERCURY

reury Mipe,
ral
Is Testeq :‘Cquqmel. Cinnabar, Montroydite
. 1vingstonj '
Minuteg o ¢ A0d Regyjts, e

?&uminium-g;ine’ Preferably tgtreak o1 an al
¢ aboye o

. rou -
ecigy, UME0id-like gy &h ? Magnifying glass, T

l)"’l‘edur
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MOLYBDENUM

Potassium Ethyl Xanthate Test. (Feigl, F., 1947, pp.93-94)
Molybdenum Minerals Tested :—Molvbdic Ochre. Waulfenite,

Procedure and Results. Streak on a portion of tile, then place
crystal of potassium ethyl xanthate on the streak and add a drop of 5Na Small
acid. The presence of molybdenum in the above species is indicated .bacenc
development of a reddish-purple colour. Y the

NICKEL
Dimethylglyoxime Test. (Feigl, F., 1947, pp.114-117))
Nickel Minerals Tested :—Annabergite. Bunsenite. Garnierite.
Morenosite. Zaratite.

Procedure and Results. To the streak on a portion of tile add a drop of
0.880 ammeonia and then a drop of a 17, alcoholic solution of dimethylgly-

oxime. Nickel is indicated by the streak becoming rose-red. All the above
species react positively.

SILVER

Dimethylglyoxime Test. (Feigl, F., 1947, pp.302-303.)
All silver halide minerals react positively to this test.

Procedure and Results. Streak the mineral on a portion of tile and add
a drop of the reagent. Silver halide is indicated by the streak becoming red
immediately. .

Reagent. Immediately before the test prepare the reagent by mlxégg
equal volumes of K,Ni(CN) , 1% alcoholic dimethylglyox}me gnd O'h
ammonia. The K, Ni(CN)_ is prepared by boiling KCN solution with such 2
quantity of Ni(CN), that only a portion of the latter dissolves.

SULPHUR
Sulphides.
Sodium Azide/Iodine Test. (Feigl, F., 1947, pp.226-230) .
This test is specific for sulphide sulphur when dealing with mi orcelain
Procedure and Results. Streak on a piece of ground-glass of Evolution
and add a drop of sodium azide/iodine reagent. The immediaite
of bubbles proves the presence of sulphide.

TELLURIUM

. W.Ps
Tin/Sulphuric Acid Test. (Low, A. M., Weinig, A. J. and Schode '
1945, p.20.) . tzite Sylvamt&
Tellurium Minerals Tested :—Calaverite, Nagyagite. Petzit®
Tellurium.

) tin (or
Procedure and Results. Streak the mineral on a piece ‘éfs,ziﬁqt with 2
on the lid of a tobacco tin). Add a drop of conc. H,S0, a7 dicated bY ! ¢
match or cigarette lighter, Tellurium in the above species 18 I
development of a reddish-purple solution.

TUNGSTEN "
Zine/HCI1 Test. rite_wolframn
All tungsten-rich minerals, excepting members of the ferbe

hiibnerite series, react positively to this test. ion of tile ¥
Procedure and Resuits. Cover the streak on a P"r?fothe remainic,

powder. Add a few drops of conc. HC] and then wash Off 1% (i ng b]

immediately. Tungsten is indicated by the streak becoming ', © " gightly
Other Notes. Waulfenite and molybdic ochre may Y€
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URANIUM

Potassium Ferrocyanide Test.

In the absence of copper and molybdenum this test may be used to con-
firm the presence of uranium in most, if not all, uranium species developed
in the oxidation zone. ' )

Procedure and Results. Streak on a portion of tile and add a drop of
1. potassium ferrocyanide followed by a drop of SN. HCL In the absence
of Cu and Mo, uranium is indicated by the streak becoming brown.

VANADIUM

Potassium Ferrocyanide Test. (Heinrich, C. F. J,, 1949, p_p'.160<161.)
Vanadium Minerals Tested :—Calcio Volborthite. Descloizite.
Turanite. Vanadinite.

Procedure and Results. Streak on a portion of sheet zinc and add a drop
of SN. HCI. After about ten seconds add a drop of 1.0°% potassium ferro-
cyanide and warm by applying a burning match to the under-surface of the
sheet. The presence of vanadium in all the above species is indicated by the
zine ferrocyanide precipitate becoming pale-pink to rose-red.

ZINC

Ferricyanide/Oxalic Acid/Diethylaniline Test.
(Feigl, F., 1947, pp.137-139.)

Zinc Minerals Tested :—Goslarite. Hemimorphite. Hopeite.
Hydrozincite. Parahopeite. Smithsonite. Sphalerite. Tarbuttite. Willemite.

Procedure and Results. Streak on a portion of tile and add a drop of
the reagent. Zinc is indicated by the streak becoming orange, vermilion or
deep red. With the exception of sphalerite, all the species noted above react
positively.

Reagent. Immediately before the test mix equal volumes of 3°;
Sgtcz]assmm ferricyanide with a 0.5% solution of diethylaniline in 3°, oxalic
. Other Notes. 1. Probably this test is capable of identifying zinc in an
zine species formed in the zone of oxidation provided that it Ziloe% not contaig
apprgmz_irbge quantities of jons which form coloured insoluble ferrocyanides.
(or nea itest is of the utmost value in differentiating rapidly between white

T white) secondary zinc minerals and other white minerals with which

they are commonly associated.
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