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Character and types From the-viEWpoint of the operator and the mill
of molybdenlte ores:: man who are concernéd with the concentration of

the ores, Ganadisn ores may be classified into
ths following Lypes:

1. Ores of the lsrgs fieskeé variety in which the molybdenite occurs in
flalkes -gabove half an Inch in diameoter, the assoclated minerals- boir

- iron suiphbides in a pjyrcasnite-~-caicite ganzue. As an example of this

type may be clted the cres of the 8pain mine in Griffith township,
Renfrew county, Onteric. .. , ,

2, Heavy pyritic 2res, in which ths molybdenite 18 of the medium flake
vorlety, assocleted rainiy with tho iron sulphides, pyrite and
pyrrivotlite, the gengus bslag as a rule pyroxenite. In this type of ore
the fleke is mostly sbove ane elghth of an inch in diareter, and may be

" préesent up te two inciwes 1in diameter. &s examples of this type may be

cited 16 ores of tha Ealn 1mfzns In Masham township, Hull district., Que..
and the orss of the Z3nfrew Molybdemum Mlnes, Brougham township, Renfrev
county, Cnte- . o , : .

3. Ores of the wedlum.flale variety in which the molybdenite is mcre o
less disseminated throughout thse pyrcoxenite gangue rock and asscoc-

jatedwith small amcunts of iron sulrhides. The fliake as a general rulc

is smailer than the No. 2 type, requiring finer grinding to fres it. M

--an-exarple of this type mey be cilied the ores of- the Joiner property on

Lots 3 and 4, Goncesslon XX, Cardiff township, Hailburton county, Ont.

4. Oree of the mecium-flake variety in which the molybdenite with an
apprecliabls amcunt of ircn sulphides is dlsserinated throughout e
ganguc cf guiartz, foldsrpear, £nd flucrits (dlvered eyenite.gneiss). Tao
£iake of this tyre rarely 8xceeds half an inch In dlaxmeter, amd 1s ail
freed by grindlag {o froem 35 to 48 @esh. "A3 en example 6f thla ijpe
rnay be cltzad the HMoss Mine ores, .Onslow township, Ponilec.district, Quo

5. Ores of the mediua.Tlake wariety; theo molybdenite occurring in felr
spathic quartz veins wish sericite. Tho molybdenite 1s gensrally .
the form cf rozeticc not exceeding half an iach in dlamster, and can b
freed from the gangue by crushing to 35 to 40 mesh. A3 an execmple of
this type may be clicd the orez on tha properticés of the Molybdenite
Reduction Co. in LaCorne end Malarctic bcwnships, Ablttibl district, Que-

6. Ores of the fine flale and amorvhous variety; the moiybdenite
occuring aleng the fractures and dissemlinated throughcut the quart:
gangue. Exsmples of thiz type are the ores of the Allce Arm district,
B.C., and the deposit as Kalkabeka Falls, Ont. Very fine grinding (to .
least 80 mosn) is reguired to frce the molybdenite from the gangue rock

Concentration process best liclyhdenlto is one of the easier flotative
suited for Ganadian cres : -minerals, as it possesses a marked affinit

T '~ "for o1ls, especially kerosene, to a similc
extent to graphite. Dua to its fldky nalturs and its grsasy feel, 1t 1c
readily cencentrated by *he flotatlon procéess, elther by the film or by
the froth processes. TFair results were cbtained by the former by
simply floating tne dry ground cre on water, or by olling the wet grou-
ore and bringing it to the surface of the water. By both these methods
the molybdenite floated off on the surface of the water, and the ganguc
sank, These methods were superseded by froth flotation, due to the
greatér simpliclty of this‘process, the spaller floor space required fo
Piant, higher grade of concentrates and increased recoveries obtained,
and -other considerations. ‘ '




RPRIY-L

(3)

General Flow-Sheet With slight alterations to meet the requirements
for Canadian . for vach particular ore, the flow sheet glven on:
molzbdenite ores ¢ the last page of this report will be found to give

the nost satisfactory results with respect to the
grade of concen*rates produced, ‘rocovery, simplicity and low cost of
operation.‘ '

In the case of ores of the first meuticned type, the 1arge flakes
can be hand plcked, and after crushing the ore 1s given a preliminary
treatnént by roliing 'end screening to obtaln as mich codrse flake as the
cperation will warrant. The ore can then be passed to the ball mill anc
the general flow-shect foilcwsd.

On ores of the second type, a p“eliminary operation will hardly pay
unless a good percentage of the flake is large - above 1 inch in diamete: .
The general flow-.shect can bo followsd with few exceptions.. More .

vcareful manipulation is rcquired to produco a'High-grade concentrate on

account of the preponderance of iron sulphides present in this type.

For ores of th2 rore or leds disseminated type 4as represented by
the third, fourth, fifth, and sixth types deseribed, the flow-sheet can
be closelv fOllcwed with gooed results. Each particular ore will
require esrtdin variations as to grinding, depending at what fineness
the flake 1s entirely fread; to pulp densitles of grinding and flotatlor
operations; to the amounts of reagents used; deflozulation devices, and
aperture of the screens used in the final operation.

_ Mcst molybdenite ores ca n be hand sorted as the nineral is easlly
distinguished, thus vermit cirg the barren rcck tvo bs discarded. Sor*i'g
should, thereforc, be dcne whenever posslblie, 3o as to give a fair grade
of foeu to the corcs1tratwng plant. As a general rale, the ores can be
sorted up *o 1 per c2nt Modg without discardling psyabie ore, but it -
would sesm that ths operaticn cannot be carried rmich teyoad this point.

Coneentration results
on the various . - )
Sypes of ores ¢ - Type Noo, 1

A considerable tonnage cf this type of ore was trcated during the
war when the Oce Testing Labcratories were receiving orea on a custon
basis feor corcentratfion purposes. As a great number of snall individue’
shipments were received, the concentration results from each were not
kept separate., Ths- gereral procedure with ores of this typo was to picl
out any large flake that was free of gangue; the ore was then crushed 1,
a jaw crusher, and afier romoval of the fines any further clean flalke
was sorted out by passing over a picking belt. The coarse ore was then
fed to rolls,and by screening on a 2 mesh screen an oversize product,
containing a high percentage of flaks, was obtained whlch was further
rolled and screened until the product was of cocmmercial grade. The
throughs from the above operations were fed to the ball mill and the
regular flow-sheet follcwed. As a genoral rule, in ores of this type
eonsiderable waste rock can be discarded by hand.picking.

These ores do not as a general ruie, lend themselves to hand
Sorting for the recovery of clean flake. Some flake may be obtained in
this mammer, biit care should be taken not’ to carry the Operation to the
unprofitable 1limit. Barpén rock, howéver, c¢an bé’ discarded and picking
operations should be practised to rémove waste, so as to give a good
feed to flotation. Ores of this type are not as asnmenable to
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concentration with the production of high.grade concentrates as the nor
" siliceous types 'that contaln lesser amounts of iron sulphides, due to

the tendency of the fine iron sulphides to float and adhere to the i
nolybdenite 1in the floculcotion of the fine flakes. The flake itself in
neny cases contains Jine Ircn betwedn ths Ismince, so that concentrates
mch above 90 per cent MoSy cannot be obtained by eny mechanical means.

The results of a small scale tost and of a tonnage test on a carloe
shipment of. ore freom.the Irdian Laka gepogit, Masham township, Hull |
district, Que. are given telow. The ore is of the medium-flake variety
in”which.ﬁhe“molsbdenite is a23s0ciatsd with'a large amount of massive
iron pyrite. "ThHe gangue 1s pyroxenite and othHer Iime-silicate minerals.
The richer portions of the ore are almost entirely iron sulphildes.

Small -scale test

Product - ___Walight  Assay = Per cent. R
. fPS.._._B..  MoSp & MoSp-velues . Remarks
Conc. +80 mesn 17.7 - 1.8 89.25 65.1 ) R .
m’(';dn'»BO o £7.2 3.7 17,00 26.0 - ; fotal recovery 88 %
n ST 3 1.94 2.6 ' ;
Tailingg . 851l.8 83.2 0.1%7 6.3 éflb{ton kerosegi
Peed ~ . - - 980.0 98.0 2,42 100.0 T 1ittle (pine o,

Tonnage sgale test

Weight of shipment 61,500 1bs.

tnalysis of sample cut by Wezin sempler ' 0,83 % MoS:
Average analysic daily sanple wWet fsed Yo flo%aticn cells 0.92 "
Analysis of feed by calculation from condentration results 1.00% "
Content in ore, csszusfng 1.00% MoS2 as assay of ore 616.72 1lbs.
Weight of ccncentrates obiainsd : 668.5 ¥
Average analysis of concentrates 78.5 4 MoS:
Content MoR2 in concentrates ' , 524.6 1bs:
Clean-up from run {€5$ 1lbs. 8 2.98% MoSg) 19.9 "
Average analysis cf %ailing semples . . 0.12 4 McS:
Content in tailings, HMoS2 2.2 ivse.
Recovery lUof2 Irom concentration products , : 87.9 %
Rocovery figured from formila R = »}.%?.é_ﬂ%T ¢ 88.2 3

Roagents used: Ferosene 0.8-1b.per ton; Pilne 011-0.3-1b.per ton
Fineness of grinding: 12.5% on 65 mesh; 50% on 100 mesh

Conclusions from results of concentration tests: The above results shcv
s that on an ore of thi:
type averaging 1 per cent MoSg, a concentrate containing 80 per cent
MoSo can be produced, with a recovery of better than 88 per cent of the
molybdenite values in the ore. The ore submitted was taken from near
the surface and was somewhat oxidized. This state of the ore did not
have any appreciable effect on the recovery, as tallings as low as 0.08
per cent MoS2 were produced during the run. It mey, however, have had
some effect on the grade of the concentrate, and it 1s possible that on
fresh ore of this grgde a concentrate cof 835 per cent MoS2 could be
obtatined. The production of a high grade concentrate from this type of
molybdenite ore in which the iron sulphides predominate over the
silicedus gﬁngde-miﬁéréls,*1suﬁéféfdifficﬁlfStﬁéhlfﬁém-thé mere -highly
silicoous oreés.  More caréful éontrol of reagénts, pulp densitles,
deflocenlation devicés; etc. is required. ~"With proper contrel, the
results given above should be obtalned, with thy&méwmcﬁk

-
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higher grade'concentrates on-freshly mined ore. -

‘Note: For further detalls of thess tests readors are referred to
_Summary Reports of investigations of the Mires Branch for 1921 and 1924

'['}zpe No. 3_

The dissimilarity of this %yp> as compared with No. 2 1s not in tL
size of the flake buat 1a the absence of large amounts of iron sulphides
The size of the flake geneorally prohibits hand-picking but waste rock -
should be discardéd tc gIvé a good Tlotation féed. “The type of ors is’
very amenable to coicentraltion with the production of high grade concen.
trates and good reéodveries. The gensral rlow-slheet ¢éan be Followed very
closely. The following results of soke smell scale tests, end of a
tonnage test, are given on the vsrlious clagses of ore from the deposits
on Lots 3 and 4, Concesaion XX, Cerdiff township, Haliburton county, Ont.

- 8pall scaigc tost . - .- »

- Foue lots of owc were recelved, representing four types found on th
property. In lot No. 1 the ore was of the msdium-flake warlety the flol.
being much lavrger and ccnteaining more iron sulphidea than the other lotc.
In lots nos. 2 and 3, the flake was rmuch smellsr belng more evenly
disseminated througnout the gangue rock. The ore contained very llttle:
iron sulphides. 'In lot No. 4, the rock contalned an appreclable amount
of graphite. e s OB ;

Lot No. 1 = G.027 % MoO3 C.68 % MoSo
| u 2 0,027 " 0.32 ¢
vooo3 0.0 " .33 "
" 4 0.025 G.,12 M

Lot No.4 was too lod.grade to be worked commerclally ahd no tests made.

-

Lot Welght  Assay Per cenu

No, leeh Product Aoy Mose'4 Mo3p values Renarks
1 48 Conc.+80m 7 0.7 93.31 81.9 Total recovery 91 %
" .80m 31 3.1 2.20 8.5
Middling - "S57 5.7 0.38 2.8 %olb/ton kerosene
Patling 002 90.5  0.06 6.8  F. M pine oll
2 85 Conc.t80m Z 0.3 80.25 75.6  Total recovery 84 %
i -80{11 . 53 502 0058 5.9 - ) )
Middling 86 8.5 0.18 4.7. %-lb ton kerosene
. Talling 801 880 0.05 3.8 & ® pine oil
3 65 Conc.¥80m 4 0.4 87.25 5.4 Total recovery 83 %
" .80m 39 3.8 0.64 5.4
Middling 96 9.5 0.20 4,1 %-1b ton kerosens
86,3 _0.03 15.1 = ' pine oll

_Tailing 872

Tonnage scale test

Thié test was on a carload shipment of low.grade ore from the
deposit first opened up on the property. The molybdenite flake was up
to half an inch diameter in a pyroxenite gangue rock.

Welght of shipment e 89,026 1bs.
Analysis of ore 0.308 # MoS2
Analysis of concentrates obtained ~  89.65 % "
Analysis of tallings ™™ * 77 .ol g v
Recovery of molybdenite walues - - -~ 62.7% .

Reagents used: £-1b per ton kerosene and pine oll
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conclusions from results of above tests: The ore is very amenable to
- o _ S -2lotation, 'with the productic
of a high grade concentrate and gocd recoveries. A 90 per cent concen.
trate should readily be made from these ores. The large scale test was
made during the earlier tast work or molybdenite ores and the best ope:r:
ating conditions were not practiced. Tailings as low as 0.05 per cent.
MoSg should have been produced on this grade cf ore, which would give ¢
recovery of 83.8 per cent. The small scale tests which were run later
indicate this possible recovery.. . . ' :

- . . . .Type X0, 4. .. .

The flake of this variety of ore is usually below one quarter of gr.
inch in diameter ard falrly well disseminated throughout the siliceous
gangue rock which consists of quartz, feldspar, and fluorite (altered
syenite-gnulss). An appraciable amount of iron sulphides is present.
The nature of the ganguc maekes the rock moré difficult to crush than ths
other typss but as all tha flake is freed at 48 mesh, crushing and grind.
ing costs are reascvnably low. The ore is very amenable to concentratio:
so that the generel ficw-3neet can be followed very closely. Sorting
out’ of waste rock should be practiced to give a good grade of mill feed-
Ores of the forumer types appear to contain rmch more molybdenite than
ores of the same grede cf this type, due to the smaller flake and the
more disseminated caoreacter of the latter. Tho following tonnage tests
were mede on two carlcads of ore from the Moss mine, Onslow township,
Pontiac district, Que. ;

Tonnags scale tests

Shipment No. 1 E :
One car of ore, nat weight . ° 50,600 lbs,

Analysis of sampiz out from dry ore by Veszin sampler 2.21 % MoS2
Average analysls cdaily sample wet feed to fictation cells 2.45 "
Average analysis cf dry and wet sampiles 2.33 *
Content MoSo, using aversgs analysls 1178.98 lbs.
Amcunt of concentrate cttained : 1213 "o
Analysis of concentrate - o 92.93% MoS2
Content of MoS2 in ccncentirate ' 1127.24 1bs..
Celculated analysis of tciling 0.10 % MoSo

Recovery MoSg, from average assay and calculated tailing 95.6

Shipment No. 2 , _ -
One car of ore, net weight 84,600 lbs.

Analysis of sample cut from dry ore by Vezin sampler 2.33 %4 HoSo
Average analysis daily sample wet feed to flctation cells 2.60 "
Average analysis of dry and wet samples : 2.48 "
Content MoSg2, using average analysis 2081.16 lbs,
Amount of concentrate cbtained ' 2135 "
Analysis of concéntrate _ 93.44 % MoSg
Content of MoS2 in concentrate 1994.94 1bs,
Analysis of tailing, average of daily samples ' 0.12 & MoS2
Calculated analysis of talling - .12 " ‘
Recovery of MoSg 95.8 %.

Conclusions from results of concentraticn tests: The ore is very
amonable to concen-

tration by flotation. With proper manipulatién and under the right

conditions, ‘a -high ‘grade concentrate, 93.per-cont HoS2. 1s obtained with
recoveries in excess of 95 per cent of the molybdenite content in the o
Concentrates assaying over 96 per cent MoS2 were made during the runs'
under the best conditions. The concentratos are exceptionally free fro
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deleterious substancesg are suitaﬁle‘fOr'the'manufacture of molybdic
acid, molybdic salts, molybdenum metal, ferro-molybdernum, and should
command - the ‘highest market price. DR Cee e e

Note: For further details .of these tests readers are referred to Summar

Report of Investigatlons. of the Mines Branch, Ore Dressing and Metallur
glcal Division for 1924 . i

. A ‘ Type No. 8 o N o

In this type of ore the molybdénfte Sccurs In quartz, feldspathic
quartz, and feldspar velns, generally in the form of rosettes, rarely
exceeding one quarter of an Inch in diameter. It 1s nisually associated
with sericlite. Very little iron sulphides are present. The chief knowy
occurrences of this tjype are south of Amos, Que. and in Nova Scotia.,
Barren quartz and feldspar are easily sorted out, and this should be
practiced to glve a good grade of ore to the mill. The orés are very
amenable to concertration, so that the genéral flow-gheet can be followe
closely. Crushing operations dé not need to bo carried finer than 48 -
mesh to free the.flaike. A tonnaege test on the ore from the Molybdenite
Reduction Company'!s properties in LaCorne and Malartic townships, Abitit .
district, Que., gave the following results: '

Tonnagde scale test

~

Weight of ore concentrated o . 19,757 1lbs.
Analysis of ore : : ' : S 2.02 4 MoS2
Content of MoSg in ore S o 399.5 lbs.
Concentrates obtained , 365.5 "
Analysis of concentrates 90.80 ¢ MoSs
Content of MoS2 in coneentrate _ 323.9 1bs
Clean-up of bhall mill, etc.. 1253.5 "
alysis of clean-up, etec. . 4,59 % MoS2
ontent of MoS2 in clean-up s L 57.54 1bs.
Tallings, weight 18,147 *
Anklysis of tailings . 0.10 ¢ Mosg
Content of MoS2 in tailings 18.15 1bs.

Conclusions from rzsults of concentration test: With an average mill
_ T - S e feed of 2.02 per cent
. Mo32, a concentrate averaging 90.8 per cent MoS2 was cbmined with an
- average tailing cf 0.10 per cent MoS2. This glves a recovery of about
95 per cent of the molybdenite content in thé ore. Higher grade concen..
trates and lower tailings were made at intervals during the run. " The or
is very amenable to concentration. Its physical character and the 4
absence of appreciable quantities of other sulphides such as copper and
lron, make it an attra ctive milling ore. It 1s not difficult to grind,
the molybdenite being freed at about 40 mesh. These characteristics
permit of an exceptionally high grade concentrate being produced with
very high recoveries of the molybdenite values in the ore.

Note: For further detalls of this test, readers are referred to Summary
Report of Investigations of the Mines Branch, Ore Dressing and Metallur.
glcal Division for 1923 . _

, Type No. 6 ,

Ores representative of this type are more difficult to concentrate
with the production of high-grade concentrsates and low tailings. Much
finor. grinding 1Is ‘raquired....The fine-flake: and-dporphous vaprledy - 1s .
generally assoclated with.a quartz gangue. Tho quartz is sometimes
discoloured by the presence of extremely fine flake. Grinding should -
not be carried beyond the profitable limit. The goneral flow-sheet can
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be followed with varlations as to degree of grinding, pulp densities,

amounts of reagents used, and to thé screens used for obtaining the

finished concentrate. The following concentration results are given

ﬁ;;m gmgll scale tests made on ores from Kakabeka Falls, Ont. and Alice
’ eVe . . . .

Ore from Kakabeka Falls: Tho molytdenite was of the smorphous variety,
4 . f1lling the fractures in the gquartz and
disseminated throughout the quartz. A small amount of pyrite is presen
Analysls showed 1t .to contain: Molybdenite 2.46%; copper none; bismth
none; arsenic none. : e : . '

Test e Wz2ight - Asgay” Per cent of
No, Mesh Pro@uct AgEE“Ehf%"' MoSo ¢ MoSp values  Reagents
1 50. Concentrate 33 3.3 60.97 67 .6 - 12-1b/ton keroser
- Middling 33 .8  9.17 = 11.6 = " crude '
Teiling Q23 92.9  0.638 20.8 turpentine
2 80 ‘Concentrate 41 4.1 = 52.44 73.1 3-1b/ton kerosenge
. Middling @ 40 4.0 < 10.19 - 13.8" 1" crude
: Toiling 91 91.9 0.42 ~ 13.1 turpentine
$ 80 Concentrate 40 4.0 58.87 = 76.6 3-1b/fton kerosene
Middling 97 9.7 4,53 15.5 1 " pine oi:
Talling 83835 86.3 0.28 7.9 ' '

. ¥
Conclusions from results of concentration tests: The ore requires '

' : ' grinding to at least
80 mesh to give low talllngs. The concentrate made from these small
tests 1s below nmarketable "grade but by screening on 100 mesh, a portion
of the fine iron and silica adhering to the flakes will be removed. A
70 to 75 per ceunt Ma3s concentrate should be obtalned from this class ox
ore. The recovery suould be about 80 percent.

Orc from Alice Arm, B.C: The mnolybdenite is of the fine flake and
R - amorphous variety, fiiling the fractures and
disseminated throughout the aartz gangue ’

Test,, . Welght  Assay Per cent of
No,. lMesh Product oS 7™ MoSo. % oS values Reagents
1 65 Concentrate 31 3.1 66.51 = 77.6 1-1b/ton kerosene
Middling 20 2.0 10.72 8.3 & " pine oil
~Tailing 949 94.9 0.39 14.1 Little lime added
Feed 10060 2.63 - : L ' ’
2 65 Concentraté 51 5.1 60.45 93.2 1-1b/ton kerosene
Middling 41 4.1 2.36 2.9 £ " pine o1l
Tailing 908 90.8 0.14 3.9 - Little lime added
Feed - 1.000 3.28

Conclusions from results of concentration tests: The ore requires
grinding to 65 mesh te

obtain low tailings. The concentrates made are below marketable grade
but by deflocculation and screening to remove adhering silica and pyrite
a 70 to 75 per cent concentratc should bte obtalned from this class of
ore. The recoveries should be betwecen 85.and S0 per cent. The copper
content of the ore was dbout 0.2 per cent, and the concentrates assayed

0.15 per cent copper. :
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Notes on flotation - . e
of molybdenite ores:

1. . The ore . should be -ground to-practically all through 35 mesh for
~flotation. Large thick flakes will be lost. in the tailing unless
ground .to.this mesh. . The fineness of grinding will depend on the mesh
at which the flake is Zreed and on the character of the flale. A large
thin flske will float with more case then a small thick flake. The '
N degree of grinding should be determined by small scale lasboratory tests

2. The reagents best suited for the flotation of molybdenite ores are
pine oil as the frothing oil and kerosene as the. collecting oil..
The best quality steam~.distilled pine oil, such as the General Naval
. Stores No. 5, and thse British American Cil Company's "Lampolene" brand
e of keroseneo, are preferable. The.amounts of those oils used need -to be
determined fér each indlividual ore, and will depend on the character of
* the ore, 1ts molybdenite content, the nature of the flake, whether thin
flat or heavy thlck flakes, etc. 'For an ordinary clean ore of one per -
, cent grade the average smounts of reagents will be: Pine oil about 0.2¢
s pound per. ton_and kesrosene 0.5 to 0.75 pound per ton. If an excess of
5 pine oil is added, the flotation circuit will bulld up with too mmch
dead oil, giving e voluminous froth with very little carrying property,
. resulting in the lowering of the grade of the concentrate and increasing
~—~. M the loss in the tailing. The oil should be added to the ball mill, :
3o especially the kerosene, a portion of the pine oll can be added to the
S ball mill and a portion to the head of .the flotatlion cells. The
addition of other reagents, such as’'lime and soda ash, is not necessary
on an ordinary clean ore, although they have the effect of ralsing the
grade of the . concentrate, this is at the expense of a higher talling.
The use of these reagents increases the amount of -kerosane necessary to
produce low ta 1linzs., In cases whére thée ore is very badly oxidized
and the circuit tecomes built up with soluble salts, destroying the
effectiveness of the tlotation olls, 1t becomes necessary to use
alkaline salts to counteract the acidity of the ore. :

3." The proper density of the pulp in the ball mill and in the flotatior
circuit should bo determined for each individual ore. The best
results are usually obtained with a pulp density of between 45 and S50
per cent solids in the ball mill., The correct oiling effect on the
molybdenite to give the best results is not obtalned by too thick or toc
thin a pulp. The proper pulp density can be guaged by the character of
the froth on the flotation cells. Using Callow pneumatic cells, the
froth should consist of lively breaking bubbles, the molybdenite appear-
ing on the convex faces near their domes, and all coming off in the
{8 first foot or so of the cells. 'If on the other hand the froth is volum-
S lnous, heavy, and slow-breaking, and the molybdenite appears in the
T troughs between the bubbles and is carried down towards the discharge

S énd, the proper conditions do not prevail.

4., In order ito produce a high-grade concentrate care should be taken to
keep the -flake at the coarsest size possible at which it will rcadil
float, and at the same time,free from any attached particles of gangue
or other mineral. In order to prevent freed flake from returning with:
the classifiér oversize, the classifier can be equipped with alr and
Wwater sprays. By permitting the feed to plunge down into the settling
area, thus creating a boiling actlon which tends to bring the flake to
the surface; and by using water sprays on the rakes to wash out the
flakte from the oversize; and by the use of an alr spray to blow the ‘
Plake ‘towards the overflow, it 1s possible to reduce the anmount of flaks
returning to the mill with the oversize by approximately 50 per cent.




- Infinitesimally small. .
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5. In the flotation of molybdenite there should be ample rougher cell
'~ ‘capacity to make a clean talling to go directly to waste, and to
provide for any emergencies such as increased grade of the ore, the
adjustment of flotation conditions, and the return of large amounts of
middling producis from the cleaner cells and finishing screens. The
¢leaner cell.opelations should be crowded, so as to talke off as high
grade products as possibls.’ Toc obtaln high grade concentrate it is’
bétter to have two cleaners, one.fclliowing the other, than only one. i
ruch higher grade product will be sent to the finishing screen.

-«

6, In the case of some ores which are exceptionally clean, the finish-
ing acreen _can bs dispensed with, but as most ores contain some =~
pyrite and other minerals, which in a fine state of division will float
and become entangled with the molybdenits, the screen 1s necessary. The
mesh of this screen will deperd on the fineness of the flake. For ores
other than No. 6 type deséribed above, an 80 mesh "Ton-cap™ screen .is’
used. For ores. of ths No. 6 type, 100 mesh scréens are necessary. The
use of the finishirg screen for increasing the .grade of the concentrat
depends on the coagulating effect of kerosene on fine particles of .
nolybdenite, thus parmitting them tc ferm a larger unit and stay on the
screen whlle the fine pyrite and gangue passes through. A series of
analyses made of the concentrate before and after passing over the scree

showed that the use of the screen ralsed the grade 5 to 10 per cent in
MoS2 content. . o . 4

: : o A
This coagulating effect, or flocculation, of the molybdenite has a
tendency to include some fine pyrite and other minerals with it, end ha:
to be broken up to a cértaln extent before the cleaner concentrate
passes onto the screen. This can be done by feeding fresh water with
the cleaner coacentrate to a centrifugal pump and pumping to a feed-well
for distribution onto the screen. The control of the amount of water 1i:
lmportant. ' An excesa treaks up the flocculation of the molybdenite
permitting too mrch fine molybdenite to pass through the screen and be.
returned to ths flotation circuit. Too little will not permit the fine
pyrite and gangue to becoms disentangled, thus lowering the grade of
the concentrate.. Tae uss of the centrifugal pump .between the last
cleaner ‘cell and the screen 1S to re-floculate the molybdenlite in a pul:
of clean weter, so that the fiie pyrite and gangue will bs delivered
onto the screen free from entanglement in the flocculated molybdenite,
and so pass through the screen. :

Yarket requirements: The market requirements call for 85 per cent

» nclybdenite in ores and concentrates. During the
war a concentrate assaying over 65 per cent MoSo was received by the
reduction plants, provided that the other minerals contained in this
low.grade concentrate were mostly iron sulphides. As a rule this was tk-
case, and permitted straight reduction to ferro-molybdenum without the.
addition of iron, with -the production of the ferro-alloy contalning 70
per cent molybdermum, less than 0.4 per cent sulphur. It was on this
basis of analysis that the ferro-molybdenum produced in Canada was sold.
¥olybdenum concentrates should, therefore, contain over 65 per cent MoSg
for the reduction to ferro-molybdenum to -be used for steel purposes.
Small amounts of copper and of other metals, below 0.5 per cent, should
not be harmful, as the amounts of the metal used for steel purposes is
generally under 0.5 per cent molybdenmum, so that the amount of copper
and other metals taken up by the steel from the ferro-molybdemum will be

" For the mamufacture of molybdic acid, moljbdénum s'élts;) : and‘molyb-'
demum motal, the concentrates should be as high-grade as possible.
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Concentrates assaylng over 90 per cent and as high as 95 per cent MoSs
are preferred for these purposes.

. Canadlan molybdenlite orcs as a rule are exceptionally free from
harmful lmpurities and the concentrates produced from them are high-
grade. This 1s espz2cialily true of the eastern deposits. The western
deposits are more apt to contain copper and other impurities. .

Market Quotations: The New York quotations for molybdenite ores and co
centrates are Y& to 80 cents per pound of molybdent
content in ores and concentrates containing 85 per cent molybdenite and
over. Agsinst this price there 1s a U.S. tariff of 35 cents per pound
nolybdermum content, or 21 cents per pound of molybdenite content, which
nakes the Canadlan market price 54 to 55 cents per pound, less trans- -
portation charges. Europsan quotations are 45 to 50 shillings per unl'
which, reducéd to Canadlan currency is 5C to 55 cents per pound, or abp:
equal to the U.S. price, after the custom tariff 1s deducted. '

Present Outlook: It would seem that for the lmmediate future, holders
of molybdenite properties could not figure on much

advance over the present price, namely 50 to 55 cénts per pound at

Canadisan points of shipment. Thé price of molybdenite is controlled by

‘the price of other metals used for a simllar purpose in the manmufacture

of -ferro-alloys. Although there are certaln cases where the use of
nolybdenum has proven its superiority over others of the rarer metals,
up to the present thls use has not consumed any large amounts. The
price will, therefore, be governed by such metals as vanadium and othep
alloys of steel having a fairly large production. A factor governing
the price will be the ability of the U.S. operators to produce at the
present market price. %The.greatest obstacle to Canadlan production at
the present time i¢ the U.S. tariff. Production is being retarded by
the uncertainty of the markét, and by tho different view-points of the
mine owners and buyers of molybdenite concentrates. The mlne owners
deslre to be assured of a contract for their output at a reasonable
price before proceeding with the expenditure of any great amount of mopn.
In developing their propertiecs. The users of molybdenun desire to be
assured of a uniform and continuous supply at the lowest market price,
before changing over to molybdemum for alloy steel mamafacture. The
revival of the industry in fanada will depend on the assurance of a
steady demand for the concentrates at a price indicating profitable
operations. - 4

Limitations to Workable Deposits: A 1 per cent molybdenite ore is a
$10 ore with molybdenite at S0 cents

-per pound. On a basis of 50 tons a day, or even as low as 25 tons a

day, operating expenses should not exceed $7.50 per ton, on any sizable
deposit. In the case of one company operating during the war, 1t was
shown that with molybdenite at $1.00 per pound, the workable limit was
0.5% MoS2, on a basls of 100 tons daily. As shown from the caoncentrati
of the ores given above, the process 1s simple, the majority of Canadic
orcs are readily amenable to concentration, grinding in most cases does
not have to be carried finer than 48 mesh, so that concentration chargs
are l1ow. The chief item of cost is nining and development. Owing to -
the character of the deposits and veins, considerable waste has to be
broken and sorted out. Much dévelopment has to be done in waste rock,
S0 that mining costs will be as high, if not greater than qQartszQQQ:
nining. Capital expenditure for mining plant and equipmeént will be
similar to quartz.lode mining for the same tonnage mined, but the cost
of the concentration plant will be lower, as the process as a general
rule is simpler. _ :
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