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Gharacteristics of the Qrs:

This ore iLs somewhobv more disseminated than that
investigated and reported on es Investligation No, 865, July
18¢6h, 1940, No large proporticn of barren gangue was noticed

a3 was ovident In the former shipment,

investigation Work:

The Flow-sheet most sulted to the concenbtration of
chromive ores is one embodying crushing and gfinding to avoid
excessive fines, followed by btable concentration of classifled
products . Regrinding of the coarse sand table mlddling 1s
required for maximum recovery.

This procedure indicated that & recovery of approxi-
imately 87 per cent of the Cro0s, with a grade of over 48
per cent, can be obtained,

Sink-and-~-float tests mede on samples of the ahipment
showed an elimlnation of 27.6 per cenl of the welght of feed

in a product containing 1.1 per ceut Cr,0 A concentrate

ava’®

assaying 30,73 per cent Crenla representing 32,1 per cent of
ot L .

the welght of feed, was recovered, This separation was made

onn & feed ranging from 1 inch to 4 mesh in size.

EBxperlimentel Procedure:

No separate Veed sample was taken of the carload
lot. The feed Lo esach run was taken, and the average value
of the carlecad thus arrived at contained 18,13 per cent Cro0y,
7.7 per cent Fe.

The ore wes broken in a Jaw breaker and Symons cone
crusher to approxlmately 3 lnch size and fed al the rate of
1l ton per hour to a & £t, x 8 £, rod mill, The will discharge
wag screened on a l4-mesh Hum=mer screen and bthe oversisze was
returned to the rod mill for further grinding. The minus 14

mesh product wes classified in a Z8-splgot leunder hydraulic

(Continued on next page)
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{Bxperinental Procedure, contid) =

clagsifier. The first spigot fed a Bubchart f-deck table and
the second fed a Deilsbter -deck teble. The classifier fines
were thickened in a Callow cone snd the cone dlscharge was
paaséd over a full=size Wilfley table. The middling from this
table was re-concentrated on a f-deck Wilfley table., The mid-
dling frowm this small table was returned to the feed of the
large Wilfley table,

Part of the talling from the Butchsart table, together
with the widdling, was dewabersd in a Dorr classifier and return-
ed to the rod mill for Lfurther grinding. The middling from the
second sand table (Deister) was re-clirculabted to the launder
clagaifler,

The tailling from each table was gsswpled &t rsgular
intervals throughoult sach day’s run, AlL talling entered a

common discharge where a main talllng sample was obteined,

Detalls of Mill Runs:

The first three runs were devoted mainly to obtaining
g clreult In which clreoulating losds were b@ing.built up and
mechanical defects eliminated,

Sgmples taken durdng these periods showed that & con-
centrate of from 48,5 to 5O per cent Cro0z could easily be obtaln-
ad, It also was established that part of the coarse sand hable
tallings, asaays from 2,48 per cent to 2,85 per cent Grg0y, could
be advantageously discanded without fwrther grindingu

After the clreniv had been sdjusted & coantinuous run
wag wade, with the following results:

Bun No, 4.

Feed rate o 1,980 1b,/hour
Weight of ore fed - 3,040 pounds
+14 mesh return to rod mill - 8,010 1b,/hour
Butchart table middling

returned to rod mill e 760 W
Circulating load dry sand

to rod will - B,770 i

i

448 per cenb

(Continued on next page)
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{Datails of Mizl Runa, cont'd)} -

The produchts Lrom the classifier wers welghed for
a perlod of time and the distribubtion to Tthe three tebles
was found to be in the following proporitlons: Bubtchart, 1.V
Deister, 2,03 Wilfley, 1.0,

Screon analyses were rade of the wvarious wmill
products, These are incorporated in the teble btoward the

end of the report,

Assays Crp0z, per cent

Rod mill feed - 17,30

Butcharb table feed w 29,05

u concenbirate - 47,80

" " pailing to waste - 3,388

Delster table feed - 19,05

n " concontrate - 48,282

" " talling to waste - 2,90
Hydraullic classifier fines

= gone feed =t 9,88

deflev table feed e 10,18

" concentrate - 49,12

H " taliling to waste - 5,71

Wilfley table middling =

Pilot table feed - 22,89

w " concentrate - 46 .10

i ¥ $alling to waste - 3,73

Main tailing - 4,26

The concentrate produced by each table was dried

and weighed, with the following vesults;

Bubchart o 853 poundc
Delsgter = 5086
Wilfley m 427 i
Pilot o 100 "

Thegse woalghts, together wiith bthe veapscitive assays,
glve an average grade of 48,12 per cent Crn0z for the Lotal
coancenbyrate,

Recovery by formule = 82,7 per cent

Ratio of concentration = Sl
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{Details of Mill Runs, contlid) -

Will Bun No, &5,

In this and succesding runs, the lé-mesh screen
taking the rod wmill discharge was replaced by a lO-wmesh
goeresn, The minus 10 wmesh product was screeunsd on & lé-mesh
Hum-mer screen and the plus 16 mesh portion was fed Lo &
two-compartment James jig, These Jjigs had a 20-mesh scresn
and were operated to maks Loth gate c@nqentrat@s and hutch
goncentvrates, The Jig talling was eleovated to the dewatvering
glasgifier and then rebturned to the rod mill.

The minus 16 wesh meterial was clessified and tabled
a9 in the previous flow-=ghest,

Mi1l Run No, & was devoted to tuning up the circulb

and waz followed next day by a continuous rua,

esrgammay

Mill Bun No. 6,

Feed rate ' - - 2,100 1h,/hour
Welght of ore fed = 3,560 pounds
+10 mesh return to rod

mill - 1,280 1b,/hour
Jig talling rebturn o

rod mill - 9280 i

Butehart middling return
o rod mill
Girevlating load dry sand

H

320 o
120 per cent

]

Proportiong of feed to jige and tables

-1

Jig = 3,8

Butchart table - 1.6

Deister ¥ = 1.0

Wilfley " - 1.6

Assays Craly, per cen’y

Mill fead = 18,89
Jig Feed = 20,87
9 Jig Concentrate Ne. 1 - &7 .70
SR w No, 2 = 45,19
Hubeh fi No, 1 = 50,40
i " No. @ = 48,18

(Continued on next page)
& [ e

Y pEzamination of jig concentrates under the mloroscope
showsed the individual grains to he composed of particles of
shromite cementbted b ogether by gangue.
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(ML111 Ran No. 6, conbid} -

Assaysg Grgaag per cent

Jig btalling - 18,84

Bubtehart btable fead - 29,18

i u concanbrote - 48,87

u " tailing o weste - 3,28

Deisgter table Feed « 20,09

¥ R concentrate - 48,44

oW T talling to waste - 3,13

Cone feed @ 11.90

Wilfley table feed = 13,64

n 1 concenvrate - 50,29

" ¥ ofpailing bo waste - 4,00
Pilot table feed = Wilfley

mlddling @ 31,70

Pllot table concentrate e 46,15

B T taliling to wasbe - 5,49

Main teiling = 4 .24

The welghts of the various concentrates recoveraed
together with their assays give a calculated value for the
combined concentrates of 47,78 per cent Cruls,

By calculation

Recovery - 84,8 per cant

Ratio of concentration = 3,0:1.

Mill RBun No, 7.

This run 13 a conbtinuation of the preceding day's
operatina, The flow-sheet is similar, wiith the esception

that instead of re-cireuleting the middling from the Delster

5]

table, this product was dewatered vogether with the Jig
telling and Butchert table widdling and was returned fop
regrinding., No gate concentrabe was taken from the second
Jig compartment and practically no hutch concentrate was

produced by the first comparbuent .,
Y ¥

{Continved on next page)
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(Mill Run ¥Wo, 7, contid)

Feed rate 2,125 1b,/hovr

Welght of ore fed - 12,870 pounds
+10 mesh return Yo rod mill -~ 240 1b,/hovr
Jig tailing retura to
rod mill = 6OB W
Butchart mia@i%uﬁ 0
rod mill - 485 @
Deister middling bvo
red mill = 280 w
Clreulating load, dry ssnd
Lo ?od mill - 9. pey cent,
Proportions of feed to jigs and bablas:
Jig - 1,9
Butchart w S,
Delster - 2,0
Wilfley = 3,6
Pllob o 1.0
Asgays Gra0s, por cent
Feed - 18,40
Jig Concentrate No, 1 - 44,90
Jig Huteh No, 2 - 49,53
Jig tailing - 16,70
Bubchart table feed - 30,086
f T concenirate - 49,63
n ¥ tailiog to wasite - 35,80
Deister table feed w @l .87
" " concentrate - 49,14
i " gailing bto waste - 2,90
Clone fewd - 12,38
leflcv table feesd - 18,05
" concentrate - 49,53
" " talling - 8,85
Pllot table fsed = Wilfley
teble middling o @0 7S
Pilot btable concentrate o 49,14
" ¥ gailing bto waste - 24,559
Meln tailing = 7,650

L\ e -y
® Dus to inciluding too wueh middling from the pillot

table in the teble telling. these assays are not repre-
sentative of continuons operational resultis,

{(Continued on nexbt page)
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{(Mill Run No, %, contid) -

The weights of the concentrates, exclusive of
the jlg concentrate, together with thelr respective assays
give a caleoulated value of the concenbtrate ss 49,16 per

cant Grgoao

- The operatlion of the i-deck Wilfley pilot table
re=concentrating the middling rrom the large Wilfley table
could be dispensed with, By returning this teble producst

~to the circulst, a wmain tallling of 3,55 per cenbtb can be

ezpoected .

By calculation

Recovery = B87.0 per cent

Ratio of concentrabtion - 3.1l:l.,

A composite sample of the concentrates, exelusive
of that Trom the jig, containeds
49,48 per oent Qrgﬁa
11,46 u Fe

@,Le i 5104,
1

As users of chromite ave prejudliced sgainst the
presence of fines, an abtempt was made to sinbter some of
the concentrates,

The atbempt wag net successful,

(NOTRE: Pages 9 and 10 following comprise
Scresn Apalysls Tabulations

referred Ho earlier in this report,)
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Summary s

It i apparent fyom a study of the results obtalned
that the ore must be crushed to at least minus 14 mesh %o
obtain a councentrate over 48 psyr cent Gypoao In Runsg Nos, 6
and 7, where & 10-mesh scroen was used and a Jjig concentrate
was made of the =-10+16 mesh sise, although the concentrate to
the eye looked clean microzscoplc examins tion of the particles
of concentrate showsd them to consist of chromlte gralns
cemented together with gangus ., In Run Neo, 7, a continuwation
of Bun No, &, the grade of jlg concentrate fell off, due pro-
bably toe & build-up of these middling particles in the griading
cireult,

The rod mill in closed clreuit with a screon appears
well sulted fer grinding this type of ore., Clrculating le&da
of sends rebturned %o the mill ranged from 91 per cent Lo 448
poar cenb of the welght of feed, MNore unifovm grade of con-
contrate and a sowewhat finer gfind was obtained in ML11ll Run
No. 7 where the clrculating loed was low, This, howeﬁara
incressed the proportion of finere-sized wmeierial fed to the
Wilfley teble., This also is Indicated in the table of screen
analysis,

A comparison of the weights of feeds to the ithree

tables 1g of intersat:

Pull-size %msig@ t-alze
Wilfley  Bubchary Doist@r

M1ll RBun No, 4 1,0 L. @.0
tH I G .«.00 1.0 0.75
1] 11 ki r}) .j,.oD 008 006

In all these runsg, there was an eccumulation of
fines in the thickening cone feeding the Wilfley table, The
running time of this table was approximately 1.3 tiwmez thet

4

ol the smallex sand LHables,

(Continusd on next page)
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Swvamery, contid)

The feed to the sllme table in Run No, 7 contained
44 per cent of materlal cosrser than 100 mesh, The need for
a third hydraullc classlifier was very evident dwring all the
runs, Removal of these finer sands would lsssen the burden
on the slime table, This, then, would place the oumber of
tables required at & fullealze sand tables and & full-=slze
slime tables,

The use of a second table o concentraite the
middling from the slime teble could be dispensed with by

re-clrculating these hable widdlings,

Conclusions:

The flow~-shest indicated for the concentration of
ore 88 represented by the sample furnished would consist of a
rod mill in closed circult with & screen nov coarser than
14 mesh, A falrly high circulating lead can be carried as
the gangus crushes easiljo The pulp peasing through the
screen should then be classifled into at least three sand
products and slimes, The middlings from the first two sand
tables should be dewatered and retuwmed to the grinding will,
The middlings from the last sand table and those from the
slime tables should be re-cilrculated over their respective
tables, The clagsifier slimes should be thickened prior to
concentration, This will ensure a minimum of fine chromite
belng carried off the teble at the head end,

To obtain meximum recovery of chromite with a

grade of over 48 per cent Cr,0,, abt least thres slime tables

59
ghould be installed for each set of three sand btables,
A flow=gsheet such as oublined showld recover approx-
Imabtely 90 per cent of the Ghromitg in a feed such as this
shipment under Investigation,
0C00RONQ0
ARA3GB., 00g°°



