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Introduction

Scheelite ore from the Cleary Hill Mines property, on Gilmore Dome
in the Fairbanks district of Alaska, Egyﬁains a. considerable oroportion
of magnetic gangue minerals. Tests were made to determine the identities
and amounts of magnetic and non~-mzgnetic gangue minerals in representa-

tive ore.

Gangue Minerals

Qangue minerals in scheelite ore from the Cleary Hill Mines prowerty
are, in the approximate order of their abundance: quartz, calcite, pyroxene
(chiefly diopside and hedenbergite), hornblende, garnet, titanite and
apatite. Of these the first four comorise the bulk of the gangue, although
garnet is oecasionally found in signifigant amouvants. Titanite and apatite
are relatively scarce., Pyrite, pyrrhotite and molybdenite are present,
but are so rare that only a few grains were found 1lun hundreds of
gsoecimens of ore. Vesu&ianite and epidote vere found in scheelite ore
from the same area, but have not been identified in ore from the Cleary
Hill Mines property.

Of the domiraont gengue minerals, pyroxené, hornblende: and garnet
are sufficiently magnetic to be attracied by a small electromsgnet, or
by 2 small Alnico magnet fitted with pole pieces. The remaining

non-magnetic gangue minerals are essentialdly ouartz and calcite.

T L --
Y .
L y2sq T %9’



.-

MAGRETIC AND WON-MAGNETIC GAVGUE IN SCHELLITEZ ORE

Following is a tabulation of the approximate specific gravities

and magnetic oronerties of the important gangue minerals and of scheelite.

Tavle I
Mineral Specific HMagnetic
grayity nrogerties

Quartz 2.65 don-magnetic
Calcite 2.7 " G
Diopside 3.4 Mod. magnetic
Hedenbergite 3.4 I u
Hornvlende 3.4 l "
Garnet 3.75 " &
Scheelite 6.0 ‘ Non-megnetic

Becanse of their higher gsvecific gravities, the magnetic gangue
minerals would be somevhat more difficult to separate from the scheellte

by tabling than the non-magnetic gangue.

Grinding and Screening

A revresentative sample, weighing 7.5 kg. (16.5 pounds) and
containing an estimated 4.5% W0z, was selected from ore taken from the
shaft and from prospect pits on the Cleary Hill Mines oroverty. The
sample was crushed to minus %" in a jaw crusher and split to 470 groms
in a Jones ore sampler. After removing the minus 20 mesh material, the
coarge part of the 470 gram portion was ground to successively smaller
sizes in a Braun pulverizer - this waes done by setting the olates
slightly closer for each new grinding - until all of the materisl passed

& 20 mesh screen. In order to avold excessive sliming the minus 20 mesh

naterial was removed after each grinding.
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MAGNEDTIC AND NOW-HAGNETIC GAWGUZ 1R SCHELLITE ORE

Practically all of the scheelite was liberated from the gangue in the
20-35 mesh (0.823 to O.4Ll7 nmm.) gralin sizes, but in order to identify the
gengue minerszle and to facilitate megnetic seoarstion with equipment avail-
able, this fraction was further crushed in sn iron mortar until it passed
a 35 mesh screen. In order to furthsr facilitate the tests, the 470 gram
vortion was sevarated by screening into a 35-80 mesh (0.417 to 0.175 mm.)
fraction and & minus 80 mesh fraction.

The welzght of the 35-.80 mesh fraction was 196 grams, while that of
the mimus 80 mesh fraction was 246 grams, making a total of 442 grams. 28
grans was therefore lost during crushing and sizing. A tenth part of each
fraction, that is 19.6 grams and 24.8 grams, was wvwsed in deternining the
smotnte of magnetic and non-megnetic gaungue, as describved in the following

sections.

Separation of Light CGansue Minerals

Sepsration of quattz and caleite from the heavier gangue minerals wasg
effected bty the use of bromoform (sp. gr. 2.89). Vhen olaced in bromoform
quartz snd calcite float on top of the li¢uid, while scheelite and the re-
maining gangue minerals, which have specific gravities greater than 2.89,
sink to the bottom. The amounts of quertz and celcite in the 35-80 mésh

and in the minus 80 mesh fractions ere shown in Tavle II.

Separation of Mezneiic Ganeue HMinerals

Following the separation of guartz and calcite, the magnetic gangue
minerals were removed by a small electromegnet fitted with pole pieces. From
the 35-80 mesh fraction z nearly pure schsellte concentrate was obitalned; thus
practically all of the heavier gangue minerals sre magnetic. From the

winvs 80 mesh fraction a high~grade
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concentrate could not be readily ovtained with eovipment available,

because considerable scheelite vas mechanically included with the magnetie
minerals dvring the separation. By making several fractional secarations
under water, howvever, a counceatrate containing zoout 40% scheelite (32% V03)

vas obtained. Results of the magnetic sevaration are shown in Table II,

Table II
Qeight % of total |Quertz-Calcite gangue |Magnetic gangue | WOz content *
grams | sample Weignt | % of total |[Weight |% total | Before|After
gamole sample conc. [conc.
Coarse Prectl 19,6 44.3 11.4 25.8 7.0 15.8 5 72
(35-80 nesh)
Pine ¥rect. 24,6 55.7 14.3 32.4 8.3 18.8 4 32
(less than - ,
Total Sample | 44.2 i 166.0 i 256.7 58.23 : 15.3 E 34,6 4.4 &0

* W03 coutent estimated under fluorescent light

Variations in the Ore

As in most replacement deponsits, there is a wide variation in
tenor in the Cleary Hill Mines scljeelite ore. Semples from the shaflt
and from surface »its contained anywhere from 0.5 to 30% wos, although
the average WOz content of all the ore taken from the shaft is slightly
less than 5%.

There is likewise considerable variation in the provortions and

amounts of gaangue. hile the gangue minerals, esveciatly quantz, vyroxéne
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MAGNETIC AWD HON-MAGNEYIC GANGUE IN SCHEELIYTE ORE

and hornvlende, are invariavly sssociated with the scheelite, there is
no apoerent quantitetive relationship. This is illustrated in Table III,

waich shows percentages of magnetic gangve and of WOB in picked

specimens oi ore.

Tadle III

Sam?I; ¥o. ﬂ_Magnetic %WOB _ Ratio
Gangue (estimated) Mag .Gangue/ W0z
Al . 6.5.- “ | 2 T 0.25
A2 90 3 30
A 3 12 3 4
A4 75 5 15
AB § 9 8 § 1.5
A6 24 16 § 1.5
 Uneighted | .0 | 5.8 | 6.0 |
, Meem SO ' |
Conclugions

Hagnetic gangve minerals constitnte sbout 34% of the Cleary Hill
Mines scheelite ore; the remasining gangue is essentiakly quertz ang
caleite. The magnetic minerals are attracted vy a low-powered electro-
megnet and are readily vemoved from ore ground to 35-80 mesh. Magnetic
separation of finer grain sizes was more difricult with ecuipment avail-
able, but a partial separation vas effected under water.

Becauvse of the large vnroportion of reletively heavy magnetic minerals
in the ore, further investigation is rscomnsended to determine if magnetic
separation can be advantageously used as an adjuncet to gravity separation.

Henry R, Joesting

Assoc, Hining Bagineer
Feb. 6, 1943
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Junesan; Alasks
Fobruary 18, 1943
Eenorandum to Mr. C. Travis Anderaon

Eolls, Migsourl

Enclosed is & mors detalled report,on the magnetic sad ncnangnetic
gangue mineral in the scheelite ore from the Cleary Hill Kineeg property,
by Dr, Henry B. Joesting., I am sure you will find this of asalptsnge
in the getallurgiesl teste being condustsd on thie ore,

Yourz very truly

Vet

| Distriet Bagineer i

Enolosure
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