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KELSEY LAKE DEVELOPMENT COMPANY LIMITED, TORONLO, ONTARIO,
IN THE CHOICELAND AREA OF SASKATCHIEWAN
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SUMMARY OF RESULTS

Analysis of the shipment, total iron 28,22%; acid sol.
iron 27,7%; silica 46,9%; titanium dioxide 0.26%; phosphorus 0.058%;
sulphur 0.036%.

The concentrates wers obtained by stage grinding the
concentrates from =14 mesh and ~20 mosh ore with magnetic concentration
at various grinds. Typical results were as follows:

Acid Sol. Silica, Recovery, % Ratio of Concen-

Iron, % % Iron tration, %
(1) Conce =14 )
mesh 39.90 35,10 89.4 1.68:1
(2) Conce =65
mesh 6310 10.27 84.0 2.,87:1
(3) Conc. 90% '
=325 mosh 69.16 2.48 82.8 3.24:1

Additional analyses of Conc. No. 3:

Sulphur, 0,917%; phosphorus, 0.018%; titanium dioxide,

_ none detacted; Aly0g < 0.10%; Cal <<0.10%; Mg0<< 0.107%.

Parcolation tests of -14 + 325 mesh tailing gave a rate
of 1649 in./hr and for ~20 + 325 mesh tailing, 1346 in./hre

Scientific Officer, Mineral Dressing and Process Metallurgy Divisionm,
Mines Branch, Departmont of Mines and Technical Surveys, Ottawa,
Canadae -
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INTRODUCTION

Shipment
On May 6, 1959, a shipment of 125 1lb of iron ore was

received at the Mines Branch laboratories, Ottawa, from Mr. E«WeS. Hard
of A.i. Ross & Associates, Consulting Chemical and Metallurgical
Engineers, Suite 811, 62 Richmond Street West, Toronto 1, Ontario.

In a letter dated June 18, 1959, Mr. Ward said, in part,
"the sample submitted was a weighted composite of three drill cores
from the iron deposit of the Kelsey Lake Development Company Limited"e

Jocation of the Property

This iron deposit is located in townships 49 and 50, range
18W2 in the province of Saskatchewan; it is approximately 12 miles south
of Choiceland, Saskatchewane

Purpose of the Investigation

The shipment was made to determine the grades of concentrate
from ore ground to various degraees of fineness in order to obtain a
suitable commercial grade of concemtrate.

Percolation tests were made on tailings from -14 and ~20
mesh ore to obtain data for the design of a backfill reclamation system.

In the letter dated June 18, 1959, Mr. Ward said, in part,
nthat this sample is not the s ame as that submitted by the Irex
Syndicate in 1957. It does, however, represent the sams ore body".

Description of the Property

No description of the property was given beyond its

location in Saskatchewane




Sampling and Analysis of the Shipment
Table 1

Chomical Analysis of the Head Sample

Total iron 28.22 %
Acid solubls iron ' 27,70 1

JTron (by potassium bisulphate fusion) 27,34 "

Silica 46,90 "
Titanium dioxide : 0.26 "
Phosphorus 0.058"
Sulphur | 0, 036"

Semi-Quantitative Spectrographic Analysis Head Sample

Major constituents: Si, Fe

Intermodiate constituents: Mg, Ca

Minor constituents: Al, Mn

Trace constituents: Ti, Pb, Cu, Ba, Ni

MINERALOGICAL EXAMINATION

No mi.neralogicél examination was made on this shipmant,

Ore samples, as diamond drill cores, were received from
the same property and location oﬁ October 22, 1956, A microscopic
examination of polished sections prepared from four 1/4 in. fragments
of the ore was made and reported as Mineragraphic Laboratoxry Report
No. M=1475-E, November 20, 1956, by E.H. Nickel. This report was

included in the Investigation No. MD 3176, March 7, 1957,

1




DETAILS OF THE TESTS
The following programme was requested for tests Noss 1 and
2 by Mr. Ward, on April 30, 1959, during his visit to the Mines Branch.
The request was confirmed in a letter dated May 4, 1959
In a letter dated May 14, 1959 Mre Ward requested further
tests, including the percolation tests to be made with ~14 and -20
mash cobbar tailingse
Mre. Ward gave the following details for the tests:
(a) Crush a representative portion of the sample to ~14 mosh.
(b) Concentrate in Davis tuba or Crockett wet magnetic separator.
(¢) Grind concentrate from (b) to approximately =65 mash.
(d) Concentrate in Davis tubso.

(e) Grind concentrate from (d) to apmroximately 957% <200 mash
(80% =325 mesh).

(f) Concentrate in Davis tubse

(g) Obtain material balance for test; assay hoads, all
concentrates and all tails for total Fe; assay
concentrate from (f) for total Fe, acid solubls
Fe, Ti0p, P, S, Si0z, Alp0z, Cal and Mgl.

Test Noe 1 - Magnetic Concentration of ~14 Mesh Ore Followad
by Stage Grinding of the -l4 Mesh Concentrate.

(2) A representative portion was riffled from ths
shipment and crushed to =14 msshe

(b) Magnetic concentration was done by the Crockett wet
belt laboratory size separator. The roughor concentrate was cleaned
by repassing on the Crockett separator, The cleaner tailing is
- designated as middling.
(¢) The cleansr concentrate was ground in a ball mill to

approximately 65 meshe




(d) A portion of the concentrate (50 g) from (c) was
concentrated by the Davis tube, the remainder of (c) was concantrat‘;ed
by the Crockett saparators

(e) The Crockett concentrate from (d) was reground in
a ball mill to approximately 90% ~325 mesh,

(f) A portion of the reground concentrate (100 g) from

(o) was concentrated by the Davis tube,

(NeB. (o) this grind was finer than desired)



- Tast Noe 1 (Concluded)

[41]

Results of Magnetic Concentration

Table __g
* Sub~test Noe 1 (b) = Magnetic Concentration by Crockett Separator of -14 Mash Ore
_ We, % Inalysis, % Distribution, % Ratio of
Product In In orige| Total | Acid Sol. Tn test | In orig. feed | concen-
tost {feed Fe ’ Yo SiOz AeSe Fa A.S. Fe tration
in orige
foad
Feed* 100,0 26455 100, 0
Mage cOno.
(1) 5945 39,90 35.10 8944 1.68:1
Midds. 4,1 19.80 L lad 3.0
Tailing 36a4 550 - Te6
Table 3
Sub-test No, 2 (d) =~ Magnetic Concentration by Davis Tube of Concentrate of Subetest
" Noe 1 ground to ~65 Mesh
2 1 Feed® 100,0 | 5945 39.36 100,0 8944
Mage CONCe 5866 34.9 63010 10, 27 94.0 84,0 2.87:1
Tailing . 4144 24.6 575 60 Hed
Table 4
Sub~test Nos 3 (f) = Magmetic Concentration by Davis Tube of Concentrate of Sub-test
Noe 2 ground to 807, =320 Mesh
Feed® 100,0 | 34,9 62.18 100,0 8440
Mage cONCe 8846 30,9 60,186 69,16 2.48 9845 82.8 3.24:1
Tailing 11.4 4,0 - T.98 1.5 1.2
x
Calculated

Sub-test No. 3 Mage conce - Additional Analysis

Sulphur 0.017%
Phosphorus 0. 018"
Titanium dioxide none detected
Al1,04 0,10 ¥
Ca0 0.1C »
MgO 0,10

NeBe Sub=test No. 3 (f) the concentrate was higher in grade than desired because the feed

was ground too fine,.
a coargser grind,

The test was repeated in Test Nos 3 with




Tost Noe 2 - Maglefic Concentfat:i.on of ~14 Mosh Ore Followed by
Stage Grinding, Finer Than in lest Noa 4, of the
-4 Mosh Concentrale :

For thig test, Mr. Ward requested the following
proéa‘durez h -
Same as for test No, 1 with the following exceptions:

(¢) Grind concentrate from (b) to approximately
-~100 masgh,

(e) Orind concentrate from (d) to spproximately
88% ~325 meshe '

The method used for test No, 2 was the same as for

test No. 1ls The grind was to be finer than in test No. la

-




Results of Magnetic Concentration

Test No. 2 (Concluded)
Table 5

Sub-test No. 1 (b) ~ Magnetic Concentration by Crockett Separator of ~i4 Mesh Ore

- te ,_Z Analysis, % Distribution, % Ratio of

Product Iin In origej Total| Acid Sol. . In test In orig. feed concentration °
test feed Fe Fe 55.02 A.Se Fe AeSs Te in orig. feed
Feed™ 100,¢ 2746 100,06
Mage cOncCe 61.5 3%.9 35.1 90,9 1.62:1
Midds, 26 TeGO 0,7
Tailing 35,8 6622 844
Table 6
Sub=test No, 2 (d) = Masnetic Concentrztion by Davis Tube of Concentrate of Sub-test No, 1
ground to =100 Mesh

2
Feed™ 100.6 61,5 38.9 100.C 20,6
Mag, conce 5644 34,7 64,5 8,89 94,0 85,4 2488:1

Table 7
Sub-test Nos 3 (f) = Magnetic Concentration by Davis Tube of Concentrate of Sub~test No, 2
ground to 92,8% ~325 Mssh

Feed™ 100.6 | 34.7 63058 100.C 8544
Mage concCe 89,6 31.2 69,74 68.74 2,20 985 84,2 3,21:1
Tailing 10.2 . 305 9,35 1.5 102
ﬁCalculated

Sub~test No, 3 Mag, conc.

Titanium dicxide -~ none detected
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Screen Analysis of Products of Tests Noss 1 and 2

Test Nos 1, Sub~test No. 1

Screen Analysis of ~14 Mash Tailing

Table 8

' ey % Afalys5i.Sy % | Tistribution, %

Product In In orige Ac;?’i Son in tost] in orige feed
test feod : TFe : AeSe Te A.S. Fe

Feedk 100.00} 36,45 8,25 100,00 Ta55
+ 20 mash 6493 2,53 8454 Tel8 0.54
+ 28 " 8423 3,00 8.34 8431 0.63
+3 » 7,06 2.57 Te37 6s 29 0.47
+48 v 5455 2,02 6489 4,62 0,35
+ 656 ¢ 5455 202 6440 4,29 0.33
+100 n 8.23 3.00 Ge1l 6.09 0ad6
+150 » 6443 2434 2,82 3.07 0.23
+200 n 10,52 3.83 4,33 TeT2 0.58
+3256 0 11.11 4,05 4,24 8.00 0, 61
-326 M 30,391 11.09 8452 44443 3.35

Test Noe. 1, Sub=test Nos, 3

Screen Analysis of the Magnetic Concentrate

Table 9
Conc.® 100,0 | 30,9 68490 100,0 8248
+200 mosh 242 0.7 47,18 © | 1.5 102
+325 M 1344 4.1 61,56 1240 9.9
~325 ® 844 | 2641 70, 62 8645 1.7

Tast No, 2, Sub-test No. 3

Screen Analysis of the Magnetic Concantrate

Table 10
Conc.X 100,0 | 3L.2 60448 100,0 84,2
+200 mosh 20 . 006 53.38 1.5 1.3
4325 N 1,1 | 3.5 61 95 909 Bod
=326 "o 8640 27.1 T0. 81 8848 Theb

x
Caloulated

-t




Test Nos 3 ~ Magnetic Concentration of ~14 Mesh Ore Followed by
Stage Grinding, Coarser Than in Test No. 1, of the
~14 Mesh Concentrxate

A coarser grind was requasted by Mr. Ward for this test

in order to lower the grade of the final concentratea



Results of Magnetic Concentration

Table 11

- Sub=test No. 1 (b) ~ Magnetic Concentration by Crockett Separator of -14 Mesh Ors

Aoy % Analysis, % Distribution, % Ratio of
Product In In orig. Acid Sol. In test In orig, feed concentration
1 test Te2d Fe 510, A,5. Feo | 4.5, Fe in oxrig. feed
FeedX 100,0 ' 28,44 100,9
Conce Noe 1 83.1 89450 87.8  1.6:1
Middse 2.9 21,60 2.2
i Tailing Tl 34,0 8434 10,0
Table 12

Sub=test No. 2 (d) - Mapnatic Concentration by Davis Tube of Concentrate No. 1
ground to 82,5% =200 Xash

OT

FeedX 100.0 63.1 36,64 100,0 | 878
Conc. Noe 2 | 58,2 36,7 | 59,70 13,43 94.8 83.2 2,72:1
Taﬂiﬁg No. 2 41.8 26.4 4. 58 5.2 1 405

Table 13

Sub-test No. 3 {f) - Magnetic Concentration by Davis Tube of Concenirate No. 2
ground 10 9387 <200 Mesh

Feed® 100.0 | 36.7 55426 100.0 8342
Conce Noo 3 | 82,5 | 30,3 | 65,80 | 7.24 98.2 81.8 3.3:1
Tailing Nos 3| 17.5 6ed 5455 1.3 14

Xoalculated
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Test No. 4 ~ Magnetic Concentration of -20 Mesh Ore Followed by
Stage Grinding of tha -20 Mesh Concentrate

Thig tost was also carried out at the request of Mr. Warde
The =20 mesh ore was concentrated by a Crockett separator, The
concentrate and middling were sampled, then mixed and ground in a
ball mill and concentrated by the Jeffrey-Steffensen 3-drum separatores
The Jeffrey concentrate and niddling were sampled, then mixed and
ground in a ball mill; a 50 g portion of the reground concentrate and

middling was concentrated by the Davis tubes



Test Nos 4 (Concluded)

12

Resulls of Magnetic Concentration

Tablo 14

Sub~test No. 1 -~ Magnetic Concentration by Crockett Separabtor of -20 Mesh Ore

Screon Tests

Subwtest Nos 2, feod 88427 =200 mosh, 63.8% ~325 mesh
Sub~test No. 8, foed 0844% ~200 meshe

Ce, % Knalysis, % Distribution, % Ratio oF
Product In In orig. AeSa ‘ In test | In orige feed] concen-
tasgt fead Fe Ti0 Sio2 AeSe Te AeS. Fe tration in
2 origs feed
Foadtt 100, 00 27.30 100.00
Mags. conce 52472 43,42 31.66 83687 1.9:1
Middse 5458 24#53 5,01
XCombined conc.
& midds. No.1 58430 41,62 88438 1.73:1
Sand talling 30,72 6,92 Te79
Slime tai:_l.ing 10. 98 B+28 3433
Combined
tailing 41,70 T+28 11.12
Table 15
" Sub~tast No, 2 = Magnetic Concentration by the Jeffrey-Steffensen Separator of
Combined Concentrate and Middling No. 1 ' '
Peed® 100,00 | 58.30 42,0 100,00 88,88 k.
Mags cOnce 504 650 29.44 6646 0,02 ] 6«30 80,07 TLl.17 3e4:1
Middso 8442 4,91 51,2 22,96 10w26 0,12
KCombinad conce
& Midds No, 2 58492 34435 64,4 - - 90433 80, 29 ,2’9:1
Sand tailing { 22.30 | 13400 1.0 | = - 5484 Be19
Slime tailing | 18,78 | 10.95 8457 | - - 3,83 3.40
Combined ,
'tailing 41.08 23,95 9.89 - - 9467 8.50
Table 16
Sub~test No, 3 - Magnatic Concentration by the Davis Tube of Combined Concentrate
’ “and Mic@lin;i NQ. 2 ST o T
Feadk 100.0 | 84435 | 6444 - " 100,0 80,29 |
Hage conce 92.8 31.48 68,8 n.Ge. | 3,32 9962 79462 3,693,
Tailing Te? 2647 Te5 0.8 0067
X oatculated
nee = none detected
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Tasl No. 5 ~ Maenetic Concentration of ~20 Mesh Ore Follmwed by
Stage Grinding of tha -20 Hesh Concentrate

This test was made to determine the grades and recovery
of iron from slightly coarser grinds than were used in test No. 4.

A 10 1b sample of .-20 mash ore was concentrated by the
laboratory size Crockett separator. The concentrale was not cleanede
After sampling the concentrate and tailing, a 2000 g portion of the
concentrate was ground in a ball mill and concentrated by the Jeffrey-
Steffensen separators

The products were a concentrate, a middling and a tailinge.
The concentrate and tailing were sampled, then the concentrate and
middling were mixed, A sample of the mixture was riffled out, and
a 500 g portion was ground in a ball mill. A 50 g sample of the

reground concentrate was concentrated by the Davis tuboa
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Resulis of Magnetic Concentration

Tost Noa 5 (Concluded) ' .
Table 17

Sub-test No., 1 - Magnetic Concentration Ly the Crockett Separutor

fead ~20 Mesh Ore

Ute, % ' Analysis, % Distribution, % Ratio of
Product In { In orig. 8,54 In test § In orig. feed{ concon
" | test feed - Te 85.02 ’I‘J’.O2 AeSe Te ASe Fo tration in
orige fead
Feed® 1004 CO 26,73 100,60
Mage conce(1) 59467 40636 ) 3542 ~ 89.€C€ 1.68:1
Tailing 40,33 6485 | 10,34
Zable 18

Sub~-test Nos 2 -~ Magnetic Concentration by the Jeffrey-Steffensen Separator

Feed, Concs (1) Grind 80.4% -200 Mosh; 54.€% ~325 Maosh

Feedﬁ 100,00 59467 39,07 100,C0 89,66
Mags conc, \2) 53450 31.52 65446 { 8476 ] 0,08 89.€2 80438 3.1:1
Middsa 6410 N 3.64 15.82 2647 2422 !
Combined conc,) -
& midds. 59460 35,56 60.38 | 13,681 0,12 92.09 824,57 240121
Tadiling 40,40 24411 Ta65 TeG1 709 ‘,

Tablo 19

Sub-test Nos 3 -~ Magnetic Concentration by the Davis Tube Separator

Feed, Concs + Midds, Sub-test No.2 Grind 93.8% ~200 Mosh; T4e2% ~325 Mash

Foedlt 1 100.0 | 35.56 | 60,48 100,00 82,57 |
Mage cOnce 90,0 | 32,00 | 66.43] 6.26)0.02] 98.63 8160 3.13:1

Tailing 10,6 |  3.56 7,05 1,37 0. 97 '

X

Calculated

Sereen Tests

Mage Conce (2) Feed of Sub~test No. 3
'|'1OO 008 % 0‘4 %
+150 3.2 " 0,8 "
+200 15,6 * G40 M
4325 26,8 19.6 v o
=325 54,6 % Tdelt "
100,C " 10040 ®

w200 80,4 1 93,5 .



Test Noe 6 = Porcolation Tests on Non-Magnetic Tailings

In a letter dated May 14, 1959, Mr. Ward requested that

percolation tests be made on the cobber tailings (~14 and -20 mesh tailings)

using the procedure developed by Kerr-Addison and described in an
article, titled "The Preparation of Iydraulic Backfill at Kerr-Addison
Gold Mines Ltd., Virginiatown, Ontario", published in the January 19855,
issue of the Canadian Mining Journale

If the percolation rate through the cobber tailing is
less than 4 in, per hr, a second test should be run on tailings from
which the ~325 mesh has been removed by wet screeninge

This information is required for the design of a
backfill reclamation system for the proposed concentrator.

The apparatus as described by Mr. Ward for percolation
tests consisted of a glass tube 15 ine long, 1 3/8 ine. diameter,
fitted with a filter cloth bottom. The depth of the column of tailing
was 12 in. A 1/2 in. head of water was to be maintained on top of
the tailing by filling a litre flask and inverting it at the 1/2 ine
marice

As no 1 3/8 in. glass tubing was available, a piece
15 ine long and 1 5/8 in, in diameter was useds It was fitted with
a bottom made of standard filter cloth.

The following percolation measurements were obtained
from the =14 mesh tailing, 1.C4 in./hr, with the =325 mesh screened
out the rate for -14 + 325 mash tailing, average of 3 tests,

16,9 in. /hr.



Porcolation mensuranonls on ~20 negh send tualing was

5426 in. fice The traling contrined 18% of ~325 mesh materiale With
tho ~325 mesh scrcened out, the resulting sands had a percolation rate
of 13.6 in, /hl"o

Table 20

Screon Tests on Tailings

Mesh Hte y % Wta, % Woy %
No. ~14 mesh taaling | -20 mesh sand ~20 me sh slimo
tailing tadiling

+ 20 TeC 0.1

+ 28 9.7 5e2

+ 35 840 10.2 0.3

+ 48 Seb 9.4 045

+ 65 5e2 Be6 1.0

+100 643 Oe1 260

+150 TG 10.4 3.8

+200 9.0 1.7 6e2

+325 14,1 17,3 1549

w3 20 270 18,0 703
100;0 100.C 100, 0
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CONCLUSIONS

The results of the tests show that the grade of
concentrate can be controlled by grinding the ore to a required mesh
sizes The company wishes to avoid too fine a grinding and at the
same time to obtain the maximum amount of acid soluble iren from the
o1ce

It is expected that the fineness of the grind of the
ore represented by the shipment will have to be determined in practice

with commercial machinese

It is apparent that either -14 or ~20 mesh cobber
tailings should be deslimed bafore the required percolation rate

for backfill material could be obtainede
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