




















The recovery of Fep03 «nd corundum are 75%, and 84%

resncctively, of the Fea03 ané Corundum in the mill feed.

In any discussion of the flowsheet which Lay te
reported it should be acknowled;ed that through the collaboration
of Co.pany Engineers assigned to this preject wuch information was
obtuined¢ which will prove invaluable,

It wvould be an lapossibility to: repomt in detiil the
expgrience goined in the treatuent of this Nepheline Eyenite.

In the design of any flowsheet processing MNepheline
Svenite the Tact that this .aterial is very abrasive should be
consicered in selectins ecuipuent,

A flovsheet developed from this investipation is showm

in bravin: No. 1l.
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Tebles A and B show the proyportion of the three
products reyortec, that ocour in the Non-iiagnetic portion of

the table concentrate,

Table A :
Non-lagnetiec Portion of Concentrate from Wilfley

Table treating FuxD after further Hand ilagnet Concentration.

Product “t-%
No. 1 l'lagnetite + about 12% tramsparent white
minerals attached 2.94 %
No. 2 Liartite? + about 8% transperent white :
minerals_attaohed 29.51 %
i'o. 3 Non-iagnetics 67.25 %
Table B

Ron-lzgnetic Portions of Concentrate from liilfley
Table treating LIDDLIGS frow lst table, after further Hand
j.arnet Concentration.

Product Tt %

Ko. 1 iiarnetite + about 5% transparent white

aainerals atteched 2.04 %
Ko. 2 uartite? + about 5% tronsparent white

.iinerals attached 34,52 %
No. 3 Non-lagnetics 61.63 %

Galeite - The pile of Nepheline Syenite stacked on the floor
of tie .alll was examined with Ultire violet lirit alter derk,
for tie rresence of Calecite, Oonlv a feur pieces of rock iere
notedthat contained streaka‘and nplobs" of calcite, It was
estimeted that the percentage of calcite in that particular

ghipment would be very low - rrobably not more than 0.1%.
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tiet Grinding - Tast #15, Tyler Standard 26 Wssa Scraesn.

_ Comparative operating conditions used in the wvet
grinding test was & fecd rate of 2070 1lus. per hour malntaining
a circulating load of slightly over & 100%. Fulp denslties in
the clreuit were: HRod mill discharge 62% sollds; screen over-

size 61% suvlids; and screen undercize £5% solids.

The results of this test arc plotted un the graph as
Test #15 and reported in Table 1l.

Tsble 11.
Sereen analyses of products from wet grinding, Test

#15, Rod Mill in closed circuit with Hummer Screen using &
Tyler Standard 26 square openlng screen cloth.

g Tod Nill Dischacee |serean Oversize |sereen Undersi 26
ProduetMesh ey Cum Nt % 10t.% [Cum.Wt.® |Wt.k | Cum.Wt.
w 14 1085 1085 7085 7085 - - -
- 14 .%:20 4,75 6.60 12.90 20.75 - -
- 20 + 28 182.10 18.70 24 .50 45.25 gl 0.1
- 28 + 35 21,75 40.45 30,00 75.25 8.0 8.4
- 35 + 48 16.25 56.70 11,90 87.15 16,5 25 .3
- 48 + 65 12.45 68,15 6.30 93.45 17 .2 42.5
|« 65 +100 £.20 772 3.00 | 96.45 12.6 55.1
'100 +150 7055 84e80 1.75 9&.20 12.5 67‘6
-150 +200 4,856 88.65 0,70 98.80 9.0 7€.6
-200 10.35 100.00 1.10 }100.00 23 .4 100.0

et Grinding - Test 518, Tyler Ty-hod #9208 Scrséu.

In this test the Tyler Standard 26 mesh screen cloth
was replaced with a Tyler Ty-Rod Screen No. 9802 - 0.0215"
opening. A screen cloth of this type and approximste onenlng would
result in condltions more closely represehfing plant ogpsratlon.

i feed rate was maintained at 2880 1lb. per hour with
a clrculating load of 70%. Pulp densities in the circult were:
Rod mill discharge 80% screen oversize 58%, and screen underslize
17% solids.

The presults of this test are plotted on the graph as
Test #18 and reported in Table 12.

Table l1l2.
Sereen analyses of preducts from iet Grinding Test #1&,

Kod mill in closed circuit with Hummer Screen using e Ty=-hod
No. 9902 --0.0215" opening screen ci.oth

‘l'rodwt Rt Bod Will Discharge ]ooresn OUversize | screen uUndersize
"E. B Cum. Wb % |Wt.4 Joum.nte® |Wt.% ] Cum.nt.%
e 10.75 10.75 34 .00 34.0Q0 == -

= 14 + 20 | 13.40 24 .15 36.75 70.75 - -

20T 0l 14 .40 38.50 21 .00 9175 1.6 12.6

~ 28 + 35 12.40 S50.85 5.:10 96 .90 16.1 28,7

- 35 + 48 9.95 60.95 1.56 98.45 14.3 43.0

- 48 + 65 8.95 69.20 +65 99.10 12.8 55.8

- €5 +100 6.40 76 .50 « S0 29.40 9.9 65.7

=100 +150 6.95 83.24 o 4O 29 .95 10,0 75.7

-150 +200 4.65 87.90 i 99.7C 6.9 82.6

- 200 12.15 100.00 30 100.00 17 .4 100.0


































Mill Tests.

Mill tests were conducted to establish a flowsheet
and duplicate, I!f possible, results obtained by laboratory
testing.

In grinding tests previously reported the feed to

rod mill, when using a Ty-Rod screen in closed circult with

. the mill, was approximately two tons per hour. Such a con-
dition 1f applied to test runs would have required a great
quantity of rock from the mine. To reduce the feed but still

¢ use & rod mill in the circuit, the rod load was balanced to
grind at a feed rate of approximately 1200 lbs. per hour and
meintaln as close as possible the same grind as reported in
Teat 21.(See graph)

. The use of & rod mill cannot be definitely recommended
as the most suitable type of grinding until until furthe- test
work has been completed using a pebbles mill. This is
mentioned now as the use of an iron mill effected flotation
conditions reported in the following tests.

It is presumed that the iron from the mill caused
a physical chemical reaction, or possible chemical reaction,
which resulted in poor metullurgy.

To correct this iron condition in the circuit it
was found necessary to add a quantity of potassium ferro-
cyanide and soda ash to the grinding unit.

It 1s very difficult to explain what reaction takes
place but one important observation noticed was that the pulp
retained its "white" appearance as -compared to the "brownish"
appearance when the ferrocyanide was not used.

It is further thought that in the use of a pebble
mill such a reagent would not be necessary thereby lowering
reagent costs 10 to 15 cents per ton of rock milled.

Since the final Nepheline Syenite product has to
meet definite iron specifications when used in the glass or
ceramic industries the use of a pebbls mill would appear to
have one definite advantage over a rod mill in not having to
later remove by flotation or other methods any iron con-
tamination as caused by liner and rod consumption.

The mill tests reported renresent the different
flowsheets using & rod mill and the reagent combinations
tested.

Note: Recovery of Nepheline as reported is based on the
welght percent of total feed.
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Table 29.
Mill Run #6
Rgagents :
To Rod Mill - No reagents to rod mill.
To Conditioner - 0.60 lb./ton Naphthenic acid B, 0.05 1b./ton
Cresylic acid.
To #4 Cell - 0,025 1b./ton AMAC CoCoB.
To #6 Cell - 0,015 1b./ton AMAC CoCoB.

Oleic acid was added to the conditioner in
varying amounts but resulted in a nepheline

floc.
Reagent cost - 14¢/ton.
Operating
Conditions - Densities:- R.M.D.-63%, Flot. Feed 41%,
Temperature €68° F., pH - 9.3.
Results:
Product We%ght Assays % | Distribution %
Feo03 Feolz
Sc. Undersize 100.0 1.40 , 100.0
Class.Overflow 11.8 1.58 13.1
Flot. Feed 88.2 1.15 86.9
#1 Flot. Conc. 7.7 8.09 43,7
#2 Flot. Conc. 2.0 1.40 2.0
Flot. Tails. 78.85 0.67 41.2
Table Conc. 0.2 64.69 9.1
Table Midds. 5.8 3.26 13.3
Table Tails. 72.5 0.37 18.86
Calculated feed - 1.42% Feo0a,
Recovery of Nepheline - 72.5
FegOz 1in 5 - 0575
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