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Introduction 

MANY important hypothermal and pegmatite minerals are 
not always recognised with certainty by applying simple 

and well-known physical and/or chemical tests. Prospectors 
and others have identified molybdenite as graphite, ilmenite 
as wolfram and beryl as quartz and felspar, whilst scheelite 
has often been completely overlooked. Because of these facts, 
and because the minerals under reviw are not only of import-
ance to many lode miners but to the majority of alluvial 
miners also, the author has written this paper. 

The tests described for the minerals selected have been 
shown by considerable usage to be reliable and easy to carry 
out. Some are in the exact form as described by others, but 

the majority are new tests devised by the author. The chemical 

reactions utilised in these tests, have been developed by others. 

Details of the tests :—

Cassiterite, SnO2 . 

The well-known tinning test is the most useful way of 

identifying cassiterite providing the surface of the mineral is 

clean. Some untreated cassiterites are easier to tin than others 

but the author has yet to encounter a sample of clean cassi-

terite which does not react positively to this test, although it 

has been stated that such material exists. 

To carry out the test, place the mineral in a zinc tray or 

on a zinc block and add 5N. FIC1. After five to ten minutes 

the cassiterite, largely where it has been in contact with the 

zinc, is coated with grey metallic tin. 
gor ..iimsociesestaststimi 
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Cassiterite coated with secondary products .
g \kith 

such as 

boiling 
•ch limonite will not react unless first acid

-cleaned by . 

cleaned concentrated HCl or aqua- • regia. Similarly, cassiterite whi 

- -hould be 
has been in contact with flotation reagents s 

by boiling frith a suitable reagent before submittingr,  it to the 

tinning test. 

Cassiterite grains are buoyant immediately after they arc 

tinned, and by rotating the sample, having first diluted the 

acid somewhat, they will migrate to the centre. The area of 

the "tin-circle" in relation to that occupied by the Nvhole 

sample, permits of an estimation to be made of the amount of 

cassiterite present. 

The author has utilised the following semi-quantitative 
method with success when examining products from the 
Malayan and Nigerian alluvial fields :—Make a tray of thin 
sheet zinc of base I by 2.? inches and with sides. .1 of an inch 
high. Weigh 0.5 g. of the ore and scatter the grains over the , 
base of the tray. Half fill the tray with 5N. HCl. After ten 
minutes shake the t ray so that thc, buoyant tinned cassiterite 
migrates to one corner. Carefully break down the corner. drain off the acid, and witl ' -I the aid of a fountain-pen filler filled with water, and msa • l • rpened match, transfer the cassi-terite to a watch-Mass. W.• ith a little care and experience an excellent separation can be made providing that the particles are not exceedingly small. Wash the tin-free fraction into a silica crucible, remove the rest of the water with a fountain-pen filler, add a few nil. of alcohol, and • • ,  ignite. Complete thedrying process 

over a Bunsen burner. Brush out the dry 
trains . 

and weigh. 
Thedifference between this weight and that of the 

ori i gaial sample represent •s the amount of cassiterite in the 
sample. (1). 

Cassiterite winch has been treated to c. MOO' C. for 0 
minutes than  colour and if originally' magnetic, it loses its 
magnetic 

properties. liroWn cassiterite becomes vermilion and 
practically white 

cassiterite becomes pink. (2) t These colour changes Viable 
cassiterite in 

Azted samples to such heat-he readilv recognised. Such cassiterite is 
x. 
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very slow to tin. The tinning process, both of this and of 
normal cassiterite may be accelerated, either by covering the 
sample in the zinc tray with a sheet of lead, or by first deposit-
ing a little lead on the tray by treating it with a dilute solution 
of lead acetate. (3). Even with this treatment, heat-treated 
cassiterite is still much slower to tin than "normal" cassiterite. 
In view of the semi-quantitative results which can be obtained 
by making use of the tinning test, together with the fact that 
heat-treatment of columbite and magnetic cassiterite concen-
trate may become standard practice in Nigeria, the problems 
associated with the tinning of heat-treated cassiterite are 
worthy of further study. 

The detection of tin in minerals. 

The only simple and reliable test for tin in minerals 
generally is carried out as follows :—Mix a few mg. of the 
mineral to be tested with K.2Co„ and KCN (POISON !) and 
melt the mixture on a magnesia stick. Dissolve the melt in a 
few ml. of conc. HCI. (Poisonous HCN gas is liberated). Spot 
a piece of drop-reaction paper with a drop of , a saturated 
aqueous solution of cacotheline and place upon this a drop of 
the test solution. The presence of tin is indicated by the 
development of a purple spot or ring. (4). 

The detection of wolfram, (Fe, MR) WO,. 

(a) The sodium peroxide fusion method (5). 

On a square-inch of asbestos paper resting on an asbestos 

mat place a cone of the powdered mineral and cover it with 

an equal volume of Na2O_. (The mineral cone should have a 

base of c. 7 mm. diameter.) Fuse the charge by applying a 
burning splint to it. Maintain contact between the splint and 

the charge until all the Na2O, has been consumed. The 

presence of manganese in the mineral is indicated by the 

fusion product being blue-green in colour. (6). Cut out two 

portions of the obviously fused material and place each one 

in a separate depression in a spot-plate. To one add a . few 

drops of conc. HCI and then a few drops of 10% KCNS 

solution. The presence of iron is indicated by the development 

of a red colour. To the other portion add one or two ml. of a 

_.•-••••-•:!,..?:::-'7:Ife.-T :W••.*7"!17-.7. 



The Camborne School of Mines Magazine 

July 1953. Vol. 53. 

ERRATA 
Rapid Chemical Tests 

p. 6, line 16 : delete IC,Co„ substitute K,CO,. 

p. 6, line 35 : delete conc. HCl, substitute 2N. HNO,. 

p. 7, line 2 : delete 2N. HNO3, substitute conc. HO. 
9, line 3 : Formula for thorite should read ThO,. SiO2 . 

p. 11, line 1 : Formula for ilmenite should read FeO. TiO,. 
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hot solution prepared when needed by boiling a gram of 
granulated tin with C. 5 ml. of 2N. 1INO„ for three minutes. 

The presence of tungsten is indicated by the development of 

a blue precipitate. 

An alternative and perhaps more convenient method is to 
carry out the fusion and the subsequent wet tests on a small 
in'erted Pyrex pie dish. Such a dish is robust, easily cleaned 
and can be used repeatedly without deteriorating. 

(b) The ammonium hypophosphite method. (7). 
Mix a little of the powdered mineral with twice its volume 

of ammonium hypophosphite and place it in one end of an 
open-tube such as is used for the well-known open-tube tests. Heat the charge with a match. Whilst the charge is still warm add two or three drops of water to it and rotate the tube so that the solution runs along  it. The presence of a deep-blue to purple solution is a certain indication of tungsten in ANY mineral. 

The detection of scheelite, CaWO„ and the idertification of tungsten in this mineral. 
Scheelite is best detected by means of a short-wave ultra-violet lamp. Pure scheelite fluoresces a strong blue, but with 

p 
increasing quantities of the 

isomo (CaMo0 hous minera l powellite
white 

,), the 
r 

colour grades from blue through pale blue,

fluoresce 
to straw-yellow. Hydrozincite, mineral oil and scorpions

blue when similarly irradiated ! The presence
he 

 of tungstenmineral, with in scheelite or in any tungsten
exception of members of the iron-manganese 

tungstate series, may be identified as follows :—Streak the 
int neral on a small portion of unglazed tile and cover the cone,

 
reakiiwith zinc powder. Spot the zinc with a few drops of 

Cl. then wash off the residual zinc. A blue streak 
indicates 

tungsten. 
Molybdenum minerals., which also produce 

blue 
reduction 

compounds under ce 
do S0 when the above method is used. (8)• 

rtain 
circumstances, do not The 

presence of tungsten in any 
sli
"wil 1)37 treating a streak on 

tungsten mineral may be . a portion of unglazed tile as 
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follows :—Place a few crystals of ammonium 
hyp°phosphite

on the streak and holding the tile in a tongs gently hea t the
crystals and streak with the reducing flame of a blowpipe. 
Scheelite and other pale-coloured tungsten mineral streaks 
usually become pale-blue as a result of this treatment but 
molybdenum minerals may react similarly. However, if one
or two drops of water are placed on the streak whilst it is still 
hot a purple to deep-blue halo immediately develops if the 
mineral contains tungsten. (9). 

The detection of niobium and tantalum in such minerals as 
columbite and tantalite, (Fe, Mn) (Nb, Ta)20,. 

The following fairly quick test is entirely satisfactory fur 
the detection of these much sought after elements :—Fuse the 
powdered mineral with KFISO, in a silica crucible. Cool, then 
half fill the crucible with 20% tartaric acid and warm to 
detach the melt. Transfer the melt and solution to a 250 ml. 
beaker and add more tartaric acid to bring the total used up 

c. 25 ml. Heat to dissolve the melt and filter. Boil the 
Nitrate with a quarter of its volume of conc. HCl. A white 

precipitate, usually separating after a few minutes boiling, but 
occasionally taking a considerably longer time, is a certain 

indication of the presence of tantalum and/or niobium. 

The only other element which reacts under the same con-

ditions is tungsten which results in the production of a yellow 

precipitate. It is often necessary to remove the precipitate by 

filtering in order to ascertain whether it is white or yellow as 

it is frequently suspended in a strong yellow solution. 

If tungsten is present proceed as follows :—Fuse the 

powdered mineral with solid KOH in a nickel crucible. 

Extract the product with a little water and filter. Divide the 

fi ltrate into two portions. To one portion add enough NaCl 

(solid) to saturate it. A white crystalline precipitate strongly 

suggests the presence of the earth acids. Tungstates do not 

fo-m a precipitate under these conditions but antimony does. 

Acidify the other portion of the filtrate with H2SO.,. If 

earth acids are present a white precipitate develops. To the 

suspension add an aqueous solution of tannin. The presence 

- • • • 
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quantities from alluvial and marine placers is usually easily 
recognised under the microscope and is generally of a honey-
yellow colour. However, it may be green, white, plum-
coloured, etc., and the author has seen pink monazite in lode 
material from Llallagua (Bolivia) which fluoresces blue under 
the short-wave ultra-violet lamp, and in this respect it 
resembles scheelite. 

The following simple but little-known test developed 
many years ago by Ohly (12), serves as a useful confirmatory 
test for the mineral. Place a drop of conc. H,SO, on a grain 
of the mineral oa a microscopic slide. Warm gently over a 
micro-flame until the test area is nearly dry, then cool and 
examine under a microscope. The presence of double ball-
shaped clusters of radiating needles, or of minute crystals 
shaped like cucumber seeds, indicates that the mineral is 
monazite. Better crystals are usually obtained if a drop of 
water is added to the nearly dry test area and recrystallisation 
allowed to proceed in a desiccator. 

The detection of beryllium in beryl, Be,AL,Si,,O,„. (13). 

Place a 7 mm. diameter cone of a 1 : 1 mixture of the 

powdered mineral and KHSO, on an inverted Pyrex dish. 

Cover the cone with an equal volume of Na2O2 and fuse by 

applying a burning splint to it. Add several drops of 5N. 

NaOH to the product of fusion and disintegrate the latter with 

a glass rod. Place two drops of p-nitrobenzeneazoorcinol 

solution on a double thickness of spot-reaction paper and to 

the wet spot add a drop of 25% KCN (very poisonous !). To 

the wet, orange-coloured spot, add a drop of the test solution. 

The presence of beryllium is indicated by the development of 

a pink to peach-red spot or ring. 

No elements interfere and it is an ideal test for distinguish-

ing rapidly between beryl and somewhat similar minerals such 

as quartz and felspar. 

To prepare a solution of the organic reagent, dissolve 

0.025 g. p-nitrobenzeneazoorcinol in 100 ml. 4% NaOH 

solution. A fresh solution should be prepared fortnightly. 
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The detection of titanium in ilmenite, FeO 'IiO„ and rutile, 
(14). 

Cover a 1 : I mixture of mineral and KfISO., with Na,O2
exactly as in the beryllium test and fuse. Dissolve a portion 
of the product in a solution of HCI and stannous chloride pre-
pared by boiling metallic tin with conc. HCl as indicated in 
the wolfram section. To the acid test solution add one or two 
drops of a freshly prepared 5% aqueous solution of the 
sodium salt of chromotropic acid. The presence of titanium is 
indicated by the solution becoming dull-red. The colour may 
be more clearly appreciated by taking up some of the solution 
on fi lter-paper. 

The detection of zirconium in zircon, ZrSiO.1 . (15). 
Cover a cone of powdered mineral on an inverted Pyrex dish with an equal volume of Na2O. and fuse as in the above tests. Dissolve a portion of the product in 2N. HCI. Place a drop of the acid test solution on a piece of spot-reaction paper which has been impregnated with the organic reagent below, and dried. Wash the paper for one minute in hot (c. 60' C.) 2N. HCI. The presence of zirconium is indicated by a brown to orange spot on the paper. 

The organic reagent is prepared by dissolving 0.1g. 
p-dimethylaminoazophenylarsinic acid in a mixture composed of 95 ml. ethyl alcohol and 5 ml. cone. HC1. 
The detection of molybdenum in molybdenitc, MoS, (16) .Cover the mineral with an equal volume of Na.O., and 
fuse as in the tests above. in Dissolve a portion of the productN acetic acid and to the acid test solution add a small fragment
molybdenum 

of 
potassium ethyl xanthate. The presence of purple. 
is indicated by 

the. solution becoming reddish-

The 
detection o. f bisinuthinite native disnuith and of bismuth inB ( 17) • Streak the mineral on a portion of unglazed tile and pressea the str

k for two minutes a Paper in gainst a piece of spot-reaction

-2:?--vp-

iPregnated with 1 
1 HNO '; , and resting on a por-

e

• . 
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celain plate. Remove the portion of tile and place a drop of cinclionine and potassium iodide reagent on the paper. The presence of bismuth is indicated by the development of an orange print. As nitric acid has been used as an attacking reagent, some iodine is also liberated, but this causes no trouble. 

The reagent is prepared by adding 1 g, cinchonine to
100 ml. water containing a little nitric acid and warming to 
dissolve. Cool, and add 2 g. potassium iodide. 

The presence of sulphide ion in bismuthinite, or any 
other sulphide, may be shown by adding a drop of sodium 
azide/iodine solution to a streak of the mineral on a piece of 
ground glass. The sulphide ion causes a rapid evolution of 
bubbles of nitrogen. (18). 

When examining minerals this test is specific for the 
sulphide ion. The reagent, which is stable, is prepared by dis-
solving 3 g. sodium azide in 100 ml. 0.1 N iodine solution. 

The detection of tellurides, e.g. calaverite, (Au, Ag) Te2. 

Streak the mineral on a sheet of tin or on the lid of a 

tobacco tin and place a drop of conc. H,SO, on it. Heat. The 

presence of tellurium is indicated by the development of a red 

to purple solution. 

Alternatively, streak the mineral on a piece of unglazed 

tile and place a drop of 1 : 1 HNO3 on the streak. After ten 

seconds, or when the acid has sunk into the tile, place a drop 

of a hydrochloric acid-stannous chloride solution on the 

streak. The preparation of this latter solution is detailed in the 

wolfram section. The presence of tellurium is indicated by the 

streak becoming black. (19). 

NOTES AND REFERENCES 

(1) K. F. G. Hosking, unpublished studies. 

(2) The author is of the opinion that  naturally 
occurring f

vermilion cassit,erite, such as is encountered in some 
areas o 

Nigeria and Mexico, has been heat-t reated during 
volcanic 

activity. 
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