This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.



eburgoyn
Black


MIIIES BRAIICH

DEPARTMEIT OF MIU'ES, OTTAWA, CANADA

Memorandum Series February,1933 "~ “Number 58

| THE MINERACRAPHIC LABOFATORY

By

e wm e e em e e e em = -

A minefagraphic Laboratory has been addeﬁ‘tq the‘
equipment of the Ore Dressing and Metallurgical Labo?atgr;es
of the Mines Branch., This ﬁew equipment for the microscopic
and spectroscopic examination of ore samples and mi}l produqts‘
of orés under tést is described‘for the infqrmatiqn of thosg

engaged in.the mining industry.

*.B, Timm, Chief Engineer; **M.H.Haycock, Mineralographer, Ore
Dressing and Metallurgical Division.
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- Introduction

Microsoopio examination and spectrographic
analysis have been found to be of immense value as a guide
and an aid in investigating methods for the treatment of ores.
The examination sf typical samples of ore under the microscope,
before oonqentration or other treatment experimental tests are
undertaken, gives the investigator_information in advance
regarding the mineral constituents, their relationships and
grain size, The determination of‘thé mincrals, coupled with
the. spectrographic analysis of the ore sample submitted to the
chemicai laboratory for quantitative determination, provides
the chemist with virtually a complete qualitative guide, With
the results of the microsoopic examination and the chemical
analysis before him, the investigator is cnabled to conduct
the investigation with a minimum number of cxperimontalAteéts.
Quantitative microscopic determination carried out
on the mill products furnishes the invostigator with furthcr
information cgncernipg the giain size of the products, their
relationships, and the percentages of frced and locked minerals,
the rglativc proportions of the valuable and valucless constit-

uents, the shape of the minceral grains and the degroe of surface

oxidation
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and corrosion, This information is especially valuable:whenathewﬁ
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elutrlatlon tests of the mill products, as it assists the 1nvest1-vh:

eXamination is performed on the various frections from screen; and

gator in the control of the grinding and in determining the’ manne:;  
of re—treatlng the middling products., o -v_1Wg}L;L;t;
Spectrographic analysis too plays an important part - T@?k
during the investigafion. Precipitates and solutioné Obtaine&:iqg
the chemical laboratory during quantitative separations are-identi-
fied or cxamined for their purity, ond assays are checkedffo;ythe;
presence of métals other than thosc expected, as for example, those
belonging to the piatinum group.‘ In addition, because spectro- - -
graphic methods are particulorly applicablc to the detection of:-::

minute quantitics of minor constituents which defy detection by - -
ordinary chemical mqthods, the prescnec of clements which mayvinter-
fore either in cortain of the experimental tests or in the chemieal
'analysis may bo revealed. And for the same reason tho spectrograph
ié of great valuc in determining the mode of occurrence_of.the
precious metals, such as gold in pyrite or arsenopyrite, or silver
in galena and tetrchedrite.

The cxamination of ores and mill products both micro-
scopically and spectrographically thus serves not only to recduce
the numbex of oxporimental tests to be made in the Ore Drossing
Laboratory, but also provides o valuable: qualltatlve gulde to
quantitative chemical analysis. Furthermore addltlonal welght 1s
lent to the results of experimental tests when they are support?d

by the convincing evidence obtained by a thwrough microscopic
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examinatian of the ores and mill products, and the inclusion of
photomicrographs in the report presents this evidence in a concrete
manner, |

In carrying out microscopic and spectrogiaphic s%udies
in the Mineragraphic Laboratory, the,sample is first mounted in
bakelite and polished, The polisnecd sgction is then examined gnder
the reflecting microscope, and optical, ctching, microchemical,
spectrographic ahd quantitative-microscopic methods are combined
in d&tcrmining the characteristics,l Photomicrographs arc token to
illustrate the significant features of both the ore and mil; pro-
ducts, and the polishecd sectioris representing the typical saﬁples
ere filed for future reference, A report is_rendcfad‘for gach ore
studied; this report, while primerily for the use of-thc investigat-
or carrying cut the cxperimentol tests, is also available to thoée
who arc interested,

. The follow:ng description of the equipment of the

Mincragraphic Laboratory and the methods of 1ts use will, thcrefore.

be of more than gencral inicerest to the many alrecady familiar with
the nature of -the work undertaken in the lcboratories of the Ore

Dressing and Metallurgical Division of the Mines Branch,

Description of the Equipment

Equipment for Preparing Specimens for Examination

Rough Grinding Unit:

The rough grinding unit consists of an iron-framod

table in which are set two revolving 16-inch laps. The first lap
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is of cast iron and;lusing fo,120 carborundum as the sbrasive
medium, and is used for gfinding the spéCimen’td théfdeéiiﬁiqsﬁﬁfe
and size. The sccond lap is of coppcr and with Ho. FFF carborundum.
produces o smooth matto surfhce and eliminatcs the larger pits |
developed.during.thc first grinding, Aftor complction of the rough
grinding process the speeimen is reoady for mounting. In order to
avoid the usc of cocrse abiasives necr the micrdScopic eqﬁiﬁﬁéht"-

the grinding unit is lceated in the main Ore DrcsSing'Lﬁ%bidtb%ﬁi

Mounting Unit:.

This unit compriscs a meuld and a pross.. Thc—mculd-wes
made in the Department of Mines' machine shop, thcidesign.beingi
- gdopted with slight modifications from that doveloped in the
TLaboratory of Mining Geclogy of Harvarq University, . Four . ‘
specimens are mountqd in one operatiocn, the finished mount beipg
2 block of bakelite, 13" x 1 1/8" x 13/16" in which the sample is
cmbedded. |

The press is a small hydraulic labcratory pross manu-
factured by Pred S. Carver, New York, It has o capacity of
20,000 pounds and is cquipped with electricelly heated plates.
A-moulding temperature of from 150°C, to 160°C. is-ordinarily -

usced, ot a pressurc of 4,000 pounds per mount.

Polishing Units:

Two polishing units are 1nstalled in the lﬂboratory.‘
The first unit is a type similar to that W1dely used for pollshing

ore specimens, and consists of a % h.p., 1200 r p.m. electric
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motor, the shaft of which extends on both sides and is fitted with
twqi9finch fibre discé covered with canvéé, linen or billiard
cloths The polishing is carried out by hand with a mixtﬁre of
abrasive and water. The average time required per specimen is
~about 15 minutes; | | ‘ ’

The seéond polishing unit was menufactured by the Mann
Instrument Company of Cambridge, Massachusetts, The design of
this machine was developed in the Laboratory of Mining Geology_of
Harvard University under the direction of Professor L,C,Graton,
and the principle departs radically from Qhat commonly employed
in that the complete polishing process is carried out on metal
laps. The machine consists of a revolving table w;th inter-
changeable .cast iron and lecad laps. The specimens, six in number,
are held on the iaps by means of a revolving head which also
rotates the specimens by mecans of a planetary gecar. The polish
producgd is far superior to that obtained by any other known
method, and the machine has the distinct advantage of automatic
operation. The average time required per specimen is about 1%
hours.

Equipment and supplices arc kept .on hand for impregnating
porous and friable spcqimens with bakelite varnish, preparing and
mounting thin sections,~and for mounting mill products for examin-

ation in unpolishcd statc for surfacec fecatures, ete,

BEquipment for the Microscopical Examination of Prcparcd Specimens,

The Ore Microscope:

The microscopec used for the cxamination of polished
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surfaces is a model MOP orc microscope manufactured by Bi loitziil
of Wotzlor, Germany. Equipped for usc with polarizcd - light and
with an adequate supply of air and o0il immersion ij¢§f1§éé,;i£;ﬁx¢
provides for a range in magnification from 30 to 2200 diameteorsi -
Other attachments include a traversing stage, a Wrightbbi-dﬁaifgair.
wedge attachment and a Leitz "Ultropak" illuminator, tho last - -~
being usecd for examining finely ground mill prodﬁgts”in diffused-”
oblique light. Tho light sourcc is a low—voltage,high-ampérage'53
lamp, which produces illumination sufficiently intense for the - -
use of polarized light.

The polished scction is first ecxamined for the purposé’
of identifying the mineral constituents, After this‘hds.been_
accomplished as far as is possible by the use of optical,oteh, -
microchemicol and spectrographic methods,the relationships of

the minerals are reccorded,

The HMicro-~borer:

Samples of mincral grains for microchemical and spectro-
graphic tests are obtaihed from the volished surface by means of‘
the micro-borer, At fixs@ designed and rougﬁﬂy‘constructed in
the Department of Geology, Princeton University; ag%ecdnd improved
instrument was designed in this lgboratory and built in the
Department of Mines’ machine shop., It consists of'an ad justable
brass stand that supports an ordinary scwing necedle rotated'py,
means of a flexible shaft driven by a small;’variablc'spécé,"
electric motor. The mkneral grain is brought into contact_with

the needle point by raising the stage of the microscopce.
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The Petrographic Microsgope: »

For cgrtain invostigatory tests it is importanp that the
nature and identity of the gangﬁc mincrals be dctérmined, particu-
larly for'théir bearing on crushing and flotation problems.,
Polishecd scctions do not lend thcmselveé readily to the determin-
ation of transparcent minerals, and for this rcason it }s necessary
to prepare a thin scction and oXamine it under o potrogrcphic
microscopc. The petrographic microscope uscd in this 1ab§ratory is
a Seibert. It is used also in mierochemical analyscs for obsorving

the precipitates in transmitted light,

Equipment for Spectrogronhic Analysis:

| Although spectrographic methods arc used for approxXimate
quantitative analysis, it is in the fiedd of qualitative anélysis
where the spect:ograph is of greatest use in this.labora%ory. It
is particulcrly scnsitive in deteceting the motals, eEpeeiclly when
these are present in minute quontities, The spectrograph is used
in the Mincragraphic Laboratcry for the determination of:-

1, The elements in mincrels present in minute grains
and which provide only a very small sample,

2 The valuable metcls in mincerals,

3. The clements in ore samples, to serve as o control
for quantitative chemical analysis,

4, 'The minor constituonts in orec samples, and in
‘minerals and for checking,

5. Chemical preeipitates for purity and identification.

6. Assays for the prescnee of small amounts of metals
such as these of the platinum group.
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The Quartz Spoctrograph:

The quartz spectrogroph is tho medium-sizod. instrumont: s
manufactured by Adam Hilger, Londen, England.

HMotor~Generator Unit:

The motor-gencrator unit wes banufacturcd by the
LandaShird Dyncmo and Hctor Company of Canada, It waS‘doéigned
sspecially for produecing a dircet-current are for use in spoctrdéa
graphy. The unit consists of 2 motor, generator, and oxcitor,ond’
is canable of a ronge in volngé from 100 V_t07250 v qt’a nexirum
currcnt of 10 ampores. The curront isiéontroligé thrcugh a
switeh becard.

Spark-~Unit:

The sperk unit was furnished by the nokers of thQ‘un?té
speetrogravh and is the standard equipment fcr'producing spark
speetra. The control of this unit is also lcecated on the main

switeh board.

Viewing Table:

The photogrdphic plates on which the spectrq are reccrded
arc excmined under a binocular microscope. The toble, designed and
built iﬁ the Department of ilines! machine shop, differs from the
ordinory mieroscope tcble only in being provided with a slit through
which light from incan&csccnf bulbs can be thrown from belew through
the plate, In certain ccses where the spectra are cxccedingly
complicated and the lines closcly grouped on the plate, the image
is projocted on & scroon by means of a balopticon and the analysis

made on the greetly enlarged image.
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