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SUMMARY REPORT
ALLUVTAL CHRCMITE DEPOSITS
KED MOUNTAIN DISTRICT, KENAI PENINSULA, ALASKA

By David C. Dahlin, Metallurglst, Jeanne J. Xinney, Geologist, and
Lawrence L. Brown, Group Supervisor-Geologist

SUMMARY

Three samples of unconcentrated minus 1/2-inch river gravel were evaluated
to detarmine the chromite resource potential of three sites on the Windy River
in the Red Mountain District on Kenai Peninsula, Alaska. The samples were
received from the Alaska Fleld Operations Center, Fairbanks. Mineralogical
examination and beneficilation tests were performed to determine the grade and
recovery of chromite concentrates that could be produced from the samples.
The results of this investigation indicate that the deposits are low grade;
that, although acceptable high-iron chromite concentrabes can be produced,
several beveficlation steps a?e necessary that result in low concentrate
recoveries; and that the three sites do not represent a significant chromite
TeSoUrce, i

The three samples consisted primarily of pebbles of dunite, serpentine, and
other hasic rock fragments., Small amounts of chromite were present as free
particles and as particles locked with olivine in the dunite pebbles. The
head analyses ranged from 2.1 to 4.5 pet Crp03. High-purity chromite
concentrates that were prepared from samples submitted for mineralogical
studies had grades of 52.6 to 53.5 pet Crp03 with chromium-to-iron (Cr:Fe)
ratlos of 1.7:1 to 1.8:1.

Beneficlation studies were done to try to concentrate the chromite from
these placer gravels without grinding. Sizing, gravity concentration,
electrodynamic separation, magnetic separation, and acid scrubbing were used
to produce chromite concentrates that had grades of 38.4 to 51.5 pct Crp03
with Cr:Fe ratios of 1.3:1 to 1.7:1. Chromite recovegégggéf the concentrates
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ranged from 18 to 52 pct,



The head samples and products from a sizing and gravity concentration test
were submitted for preciocus metals analyses. No Pt, Pd, or Ag was detected in
the head samples; however, Au was detected in one concentrate at a grade of

4,003 oz/ton.
SAMPLE DESCRIPTION AND PREPARATION

Three samples of alluvial deposits were received from Steve Will, Alaska
¥ield Operations Center {AFOC), Fairbanks, Alaska, for evaluation as potential
chromite resources. The samples were from three locations along the Windy
#iver near Red Mountain on the Xenal Peninsula, Alaska. A description of the
sample locations and the methods used to collect the samples, provided by
Steve Wiil, follows:

AFOC Sample No. CM 17676 [Albany Research Center (ALRC)
Sample No. ME 1407]

Screened (minus 1/2 inch), unconcentrated river gravel
cellected after the removal of plus 8~inch cobbles and boulders.
Sample size before screening was 25 gallons of loose material.
Perhaps a 25 te 30 pct swell factor should be used in final
caleulations. Sample site 1s about 100 vards above bridge near
iocation of several massive boulders. Alluvial valley bottom
here 1s approximately 650 feet across with talus slopes to
either gide....

APQC Sample No. OM 17677 [ALRC Sample Ho. ME 1408]

Sereened {minus 1/2 inch), unconcentrated river gravel
collected approximately 1,400 feet downstream of CM 17676 and at
Anaconda grid locations 12 4+ 50 M., 53 4+ 25 E. Original, minus
§-inch sample volume was 20 gallons. The river at this location
is changing from a braided to a meandering mode though flow is
sti1l quite turbulent. Ocecasional 10 foot dunite boulders in
wvalley. The alluvial flats at the location are more than a
quarter mile across with remnant benches beyond that....

AFOC Sample Wo. CM 17678 [ALRC Sample No. ME 1409]

Screened {minus 1/2 inch), unconcentrated river gravel
iocated approximately 1,600 feet downstream of No. OM 17677 and
at Anaconda grid station 28 4+ 50 ¥, Valley bottom here 1s
spproximately 400 feet wide with extensive benches fo either
gide., Bench enscarpments are about 15 feeit high. Original
-gample was 20 gallons of loose, moist, silty sand with minor
gravel....



Each sample of as~received material was screened on 8 mesh. As requested in
the handling instructions, the samples were not crushed. A head sample and a
patrographic sample were split from the plus B-mesh fraction. A second head
éample was split from the wminus 8-mesh fraction, and the remainder was split
into test batches for petrographic ewxamination and beneficiation tests.

The head analysis of each sample is shown in table 1. The composite
analysis was obtained by mathematlcally combining the analyses for the plus
8-mesh and minus B8-mesh fractions. The composite samples ranged in grade from
2.1 to 4.5 pet Crp03. No Pt, Pd, Au, or Ag was detected above the minimum
1imits shown in the footnote in the table.

PETROGRAPHY

Scereen products and gravity concentration products from each sample were
examined to determine thelr mineralogy and to estimate the amount of free and
locked c¢hromite in each size fraction. High-purity chromitevconcentrates were
prepared for chemlcal analysis,

The samples consisted primarily of pebbles of dunite, serpéntine, and other
basic rock fragments. Small amounts of free chromite and chromite locked with
olivine in the dunite pebbles were present, Other minerals rhat wers present
included ferromagnesian silicates, magnetite, biotite, and sulfides. Table 2
shows the estimated mineral composition, based on weight, of each sample and
the percentage of locked chromite in each fraction. The magnetics, minerals
removable from each sample, with a psrmanent, low-intensity, hand magnet,
contained chromite intimately associated with magnetite. The samples were
poorly liberated, even in the minus 28-mesh fractions, and ME 1407 and
especially ME 1408 had iron oxide surface coatings on the minerals. WNo
preclous-metal minerals were observed, but the gravity concentrate from ME

lé09 containad a trace of sulfides.



High-purity chromite concentrates were prepared by carefully controlled
magnetlc separation of gravity concentrates that had been submltted for
detailied mineralogical examination., Each sample was fractionated at several

electromagnetic field settings on a laboratory-model Frantz igodynamic

iReference to specific equipment does not imply endorsement by the Bureau of

Mines,

separator. Incomplete liberation caused some problems with separation, and
the concentrates submitted for analysils contained about 5 pet locked olivine.
The grade of these concentrates ranged from 52.6 to 53.5 pct Crp04, and the
Cr:¥e vratios ranged from 1.7:1 to 1.8:1., These materials would be classified
as high-iron chromites,

BENEFICIATION

Beneficlation techniques including sizing, gravity concentration,
electrodynamic separation, magnetic separation, and acld scrubbing were used
o produce chr;mite concentrates., Wo crushing or grinding was done, as per
the instructions that accompanied the samples.

Table 3 shows the results of slzing each sample on &, 10, 14, 20,
and 28 mesh and tabling the minus 28-mesh fractions on a Delster sand deck in
the first sevies of tests. The table concentrates ranged in grade from 43.4
to 47.5 pet Cro03, and the Cr:Fe ratios ranged from 1.3:1 to 1.4:1. Chromite
recoveries were only 18 to 24 pct, but the table mlddlings contalned an
additional 25 to 35 pct of the chrbmite.

The table concentrate from ME 1407 contailned 0.003 oz/ton Au, but none of
the other products contained Pt, Pd, Au, or Ag in quantities above the
idetectian limirs shown in the table. The sensitivity of the preciocus-metals
anaiyses depends on the chromlum content of the sample to be analyzed. The

detection limits for samples with more than about 20 pet Cry03 are 0.01 oz/ton



for Pt oand Pd, 0.002 oz/ton for Au, and 0.1 oz/ton for Ag.  For saumples with
lese than about 20 pct {r90s., the detection limits are lamproved te 0.004

oz/ton For Pt and Pd, 0.0008 oz/ton for Au, and 0.04 oz/ten for Ag.

chromite recovery and the Cr:Fe ratlo of the concentrates., A split of the
minus 8-mesh fraction of each sample was sized on 28 mesh, and the wminus
28-mesh fraction was tabled on a sand deck., The table middlings were dried
and treated electrodynamically on a Carpco high-tension separator. Three
roughey steps were done in which the middlings from one step became the feed
for the next step., The three rougher concentrates were combined for a cleaner
step. The table concentrate and the electrodynamic cleaner concentrate and
cleaner widdlings were combined for magnetic separation with a permanent,
low—intensity, hand magnet., The final chromite concentrate was the
nonmagnetic table concentrate, electrodynamlc cleaner concent%ate, and
electrodynanic” cleaner miédlings. ‘

The results of the above procedure are shown in table 4, The chromite
concentrate grades ranged from 41.8 to 48.1 pet Cro0sz, and the Cr:Fe ratios
ranged from 1.3:1 to 1.3:1. Chromite recoveries in the concentrates were
improved to 256 to 52 pet.

In the third serles of tests, the same unlt processes were used, but the
procedure was simplified. A split of the minug 8-mesh fraction of each sampls
was again sized on 28 mesh, and the minus 28-mesh fraction was tabled. The
table concentrate and mlddlings were collected as one product and dried for
electrodynamic separation. A single electrodynamic rougher step was done, and
the concentrate and middlings were combined for . a cleaner step. The cleaner
concentrate and cleaner wmiddlings were then magnetically separated with the

hand magnet described esrliievr. The calculated cowbined concentrates



{nonmagnetic electrodynamic cleaner concentrate and mlddlings) ranged in grade

rom 44,

bty
o0

to 51.5 pet Cry03 with Cr:Fe ratlos of 1.6:1 te 1.7:1 and Cry0j3
?&CG?QYiéS of 26 to 48 pet. Results are shown in table 5.

“The petrographic examinatlion revealed that many of the minerals had ivon
czide surface coatings. In the fourth series of tests, acid scrubbing was

o the procedure described for the third series to try to further
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improve mineral separation and the Cr:Fe ratios. The table concentrate and

B,
o

Soha
ot
ke

ilings, collected as one product, were scrubbed in a 10-pct HC1 solution
for 15 wminutes at 33 pect solids. The residues were washed and decanted over a
400-unesh screen. The decant weight loss was 4 to 6 pet of the weight of the
feed to the acld-scrubblng step, The scrubbed residue was dried and treated
electrodynamically and magnetically in the same manner as that described for
the third series of tests. Results are shown in table 6. The calculated
combined concentrates ranged in grade from 38.4 to 49.2 pct Cro0g with Cr:Fe
ratios of 136;1 to 1.7:1 and Cro03 recoveries of 34 to 52 pct, In this series

tests the acid scrubbiog did not improve the grades or Cr:Fe ratios as

o
Fh

nticipated, but marginally improved the recoveriles.

o]

The results of thls investigation indicate that the deposits are low grade
and that, although acceptable high—iron chromite concentrates can be produced,
several beneficisztion steps are necessary that result in low concentrate
recoveries., Recoveries ware also limited because 19 to 51 pet of the chromite
was logt to the untreated, plus 28-mesh fractions, in which the chromite was

unliberated.



TARLE 1., - Head analysis of the three alluvial chromite

Analvsis,

Sample Yo.!|Field No.|Size fraction|Wt-pet|[Cro0q|Fe [MgO [Al904[510y
ME 1407 CM 17676 [Plus 8 mesh 52.9 1.2 |6.6144,0] 0.8 [41.4
Minus 8 mesh 47 .1 bt 17.9141.01 1.9 (38.3
Composite 160.0 2.7 17.2142.67 1.3 [39.9
ME 1408 CM 17677 (Plus 8 mesh 58.4 | 3.2 16.7134.71 3.2 143.0
Minus 8 mesh 41.6 6.3 |8.8134.4] 3.0 {37.5
Composite 100.0 | 4.5 {7.6]34.6] 3.1 [40.7
HE 1409 CM 17678 iPius 8 mesh 38.1 .7 15.9125.41 4.4 150.8
Minus 8 mesh 1.9 3.0 {7.5(32.8; 3.4 |41.8
Composite 160.0 2.1 {6.9]30.0] 3.8 {45.2

I The precious metals analyses of each size fraction were less

than the minimum levels of detection:

0.0008 oz/ton for Au, and 0.04 oz/ton for Ag.

0,004 oz/ton for Pt and Pd,



TABLE 2. - Estimated mlineral composition of the three alluvial chromite samples hazed o
products from sizing and table concentration tests

Minerals, wt-pct?
‘ Ferromagnesian
Wi=-pct|{Chromite|Serpantine | 0livine silicates Magnetics?
ME 1407
Plus § wesh 52.9 5 A 75 15 TR ot
8 by 10 mesh 4.7 3 ND 35 10 ND
10 by 14 mesh 4.6 1 ®D 84 13 ND
14 by 20 mesh 4,8 TR ND 85 15 WD
20 by 28 wmesh 4.5 TR ND 85 i5 1
Minus 28 mesh
Table concentrate 1.4 7 2 5 1 19 {
Table wmiddlings 7.5 25 4 63 5 3 {
Table tailings 19.6 ™ HD a5 i3 i {
Composite 100.0 6 2 77 14 i
ME 1408
Plus 8 mesh 58.4 TR 35 40 25 TR b
8 by 10 mesh 6.3 TR 50 30 2 1 of
10 by 14 mesh 4.5 TR 50 30 20 1
14 by 20 mesh 4.2 TR 40 33 25 1
20 by 28 mesh 3.5 i 25 50 20 1
Minus 28 mesh
Table concentrate 1.8 72 2 9 TR 18
Table middlings 8.3 19 22 47 4 7 )
Table tailings? 13.0 | TR 25 50 15 1
Composite 100.0 3 34 40 21 i
ME 1409
Plus 8§ mesh 38.1 TR 38 20 40 2
8 by 1¢ mesh 4,1 TR 48 30 20 2
10 by 14 mesh 4.0 TR 53 30 15 2
14 by 20 mesh 4,3 TR - 58 25 i5 2
20 by Z8 mesh 4.3 TR 60 30 10 2
Minus Z8 mesgh S
Table concentrate? +9 64 2 10 TR 23 i
Table widdlings 17.9 10 43 35 10 2 0
Table tallings 26.4 TR 60 30 10 2 54
Composite 100.0 2 47 27 22 2

TR Trace.

WD HNot detected,

Totals may not add up to 100 pet due to independent rounding.
Material removable with a permanent hand magnet.

Contains 5 pct biotite.

Contains 10 pet biotite.

Contains 1 pet sulfides,

L5 I (03 Bd ke



TABLE 3. - Results of sizing and gravity concentration; first seriles

i
Iy
Fa
- 1

Analysis, pet Analysis, oz/ton Tistyr!
Product We-pct |[Cro0a] Fe |MgO [Alo04|Si0,| Pt* Pd~ Au’ Ag< P
Tus Rﬂggéh3t 52.9 1.2 6.6144,0] 0.8141.41<0.0041<0.0041<0.0008(<0.04 2
“nus § mesh? 47,10 4.4] 7.9[41.0] 1.9({38.3]< .004]< .004|{< .0008{< .04
' 8 by 10 mesh 4,7 1.3
10 by 14 mesh 4.6 1.3
14 by 20 mesh 4.8 1,4
lzo by 28 mesh 4,5 1.6
Minus 28 mesh 28,5
Table concentrate® 1.4} 47.5:122,7110.91 11.11 2.21< .01 |< .01 003 1< .1
Table middlings 7.5 14.5 { L0041 L0041< L0062 (< 04 34
I Table tallings 19.6 .6 < L0041< L0041< 0008 (< .04
Composite or total! 100.0 2.8 10
! 1408
Its 8 meshd 58.41  3.21 6.7[34.7] 3.2[43,0{< .004{< .004[< .0008|< .04
lnsa 8 mesh3 41.6 6.31 8.8(34.4 3.0137.51< 004]< ,004:< ,0008{< .04 B
8 by 10 mesh 6.31 3.1 :
10 by 14 mesh 4.51 2.8 4
14 by 20 mesh 4,2 2.8 2
IE& by 28 mesh 3.51 4.2 3
Minus 28 mesh 23.1
Table concentrate? - 18] 45.6(22.7111.5] 10.5] 3.0({< .01 (< .01 |< .002 |< .1
l Table middiings 8.3 13.7 < L0041< L0041 0008 < D4
Table tailings 13.0 .8 < L0041 0041< L00081< .04
I Composite or totall 100.0 4.5
E 1409 : :

Bis & mesh 38.1 o701 5.9(25.4] 4.4]50.8{< .004|< .004|< .0008{< .04 1
lnas 8 mesho 61.9 3.0 7.5132.8 3.4141.81< L0041< .004|< .0008,< .04 ar,
g by 10 mesh 4,1 =9 ‘

10 by 14 mesh 4,0 -9
14 by 20 mesh 4.3 1.1
20 by 28 mesh 4.31 1.7 . 3.
Minus 28 mesh 45,2 v FRS
Table concentrate- W91 £3.47123.1112.0] 10.61 3.71< .01 |< .01 < .002(< .1 g,
Table middlings 17.9 6.7 < L0041< 004(< .0008(|< .04 35,
Table tallings 26.4 5 ’ < L0041< ,0041< .0008]< 04 e
a Composite or total] 100.0| 2.2 100

warage of two determinations.
From head analysis,

Cri¥e = 1.4:1.

Cr:Fe = 1.3:1.

a Average of four determinations,




TABLE 4. ~ Results of sizing, gravity concentration, electrodynamic
separation and magnetic separation; second series

Cr03
Analvsis, pct distribution,
Product We-pct [Cry04] Fe MgO [AloQ04ql 510, pct
ME 1407
Plus 8 meshl 52.9 | 1.2 | 6.6 | 44.0] 0.8 41.4 24.1
8 by 25 mesh 20,1 1.5 11.1
Minus 28 mesh 27.0 64.8
Concentrate 233 3.0 146,6 [20.9 12.47 10.9] 2.8 51.8
Magnetic reject .2 130.5 129.6 2,3
Blectrodynamic:
Cleaner tailings .3 118.4 2.0
3vd vougher middlings 4 118.0 2.7
Rougher tailings 7.2 .5 2.0
Table tailings 15.9 w7 4,0
Composite or total 106.0 2.7 100.0
ME 1408
Pius § mesh! 58.4 | 3.2 | 6.7 | 34.7] 3.2] 43.0 404
8 by 28 mesh 16.8 3.3 12.2
Minus 28 mesh 248 : ) 47 .4
Concentrate 223 2.5 [48.1 |21.8 | 11.4| 10.2] 2.3 26.3
Magnetic reject 1.0 133.8 {30.0 7.4
Electrodynamic:
Cleaner tallings .3 119.7 1.3
3rd rougher middlings 1.0 140.8 8.9
Rougher tailings 5.8 1.0 1.2
Table taililngs 14.2 o7 2.3
Composite or total 100.0 4,6 106.0
ME 1409
Plus 8§ mesh? 38.1 | .7 | 5.9 | 25.4] &.4] 50.8 13.9
8 by 28 mesh 17.1 1.0 9.0
Minus 28 mesh 44,8 77.1
Concentrate 2:4 1.8 141.8 [21.8 | 11.8] 10.6] 6.2 39.0
Magnetic reject .6 129.5 {28.0 . 9.2
Electrodynanmic:
Cleaner tallings 23 4,8 o7
Ard rougher middiings 1.1 (25,1 14.3
kougher tailings 12.2 1.3 8.1
Table tallings 28.8 o b 5.8
Composite or total 100.0 1.9 100.06

*  From head analysis,

2 Honmagnetic table concentrate, electrodynamic cleaner concentrate, and
electrodynamic cleaner middlings.

Cr:?’a = 195:19
4 CriFe = l.3:1.



TABLE 5. - Results of sizing, gravity concentration, electrodynamlc
geparation,; and magnetlc separation; third series

Croln
Analyvsis, bct digtribution,
Product We~pct 1Crqolq1 Fe MO [Al2041510, pct
ME 1407 :
Plus § meshl 52.9] 1.2]| 6.6] 44.00 0.8[41.4 23,4
8 by 28 mesh 18.7 1.3 2.8
Minus 28 mesh 28.4 67.8
Nonmagnetic electrodynamic ,
- ¢leaner concentrateZsd .71 48.51 22.3 9,21 10.6] 1.0{ 12.2
Nonmagnebic electrodynamic
cleaner middlings>»% 2.10 47.6] 19.9] 12.3] 9.3| 3.7 36.0
Magnetic reject il 34.61 29.5 5.0
Electrodynamic cleaner
tailings 21 15,2 1.1
Electrodynamic rougher :
tailings 4ot 5.8 5.2
Table tallings 20.6 <6 4.3
Composita or total 100.0 2.8 100.0
ME 1408
Pius 8 mesh! 58.4) 3.2| 6.7| 34.7] 3.2[43.0 40.9
8 by 28 mesh 17.7 2.9 1i.4
Minus 28 mesh 23.9 47,7
Nonmagnetic electrodynamic
cleaner concentrate-sd 81 52.3] 20.31 10.61 10.3 .9 9.3
Honmagnetic slectrodynamle
cleaner middlings®.7 1.5 51.0] 20.3! 10.8] 9.7 1.6 16.9
Magmetic reliect W9 36,21 27.8 7.2
Electrodynamic cleaner .
tailings .51 33.0 3.7
Blectrodynamic rougher .
failings 3.6 9.9 7.9
Table tallilngs : 16.6 o7 2.7
Composite or total 1006.0) 4.5 100.0
ME 1409
Pius § meshl 38,1 7| 5.9] 25.4| 4.4]50.8 12.3
g by 28 mesh i6.4 1.1 B.5
Minus 28 mesh 45,5 79.2
Honmagnetic electrodynamic
cleaner concentrate®s8 3| 50.1] 21.0] 10.8| 10.4] 1.6 6.9
Honmagnetlc electrodynamic
cleaner middlings%8 1.4 43.7] 18.5| 14.4| 10.3] 7.4 28.2
Magnetic reject 1.00 31.3] 27.3 14.4
Flectrodynamic cleaner .
tailings Al 9.7 1.8
Flectrodynanmic rougher )
tailings 8.8 5.2 20,9
Table tallings 33.6 .4 7.0
Composite or total 100.0 2.2 10C¢.0
I From head analysis.
2 CriFe = 1.5:1, ~
3 Caleulated combined concentrate: 47.8 pct Cr503, 20.5 pet Fe, 11.5 pet
Mg, 9.6 pct Als03, 3.0 pet 51093 48.2 pect Cro0g recovery; CriFe = 1.6:1.
4 Cr:Fe = 1.6:1.
é CriFe = 1,B8:1,
9 Calculated combined concentrate: 51.5 pet Crp03, 20.3 pct Fe, 10.7 pet
Egg, 9.9 pet Alp0g, 1.4 pet Si05; 26.2 pet Cro0y recovery; Cr:ife = 1.7:1.
Cr: = 1.7:1,
8 (alculated combined concentrate: 44,8 pct Cro03, 18.9 pct Fe, 13.8 pct
¥gO, 10.3 pet Al)p0sz, 6.4 pet S105, 35.1 pet Cry03 vecovery; CriFe = 1.6:1.



TABLE 6. — Results of sizing, gravity concentration, acld scrubbing,
fourth series

electrodynamic

separation, and magnetic separation;

CIQQB
Analysis, pct distribution,
Product We=pct |[Crolq) Fe Mg0 [Alo04 15109 pct
ME 1407
Fius & mesh! 52.9( 1.2| 6.6] 44,0 0.8[41.4 23.1
8 by 28 mesh 18.7 1.3 8.6
Minus 28 mesh 28.4 58.3
Nonmagne rtic electrodypamic , .
cleaner concentrate?s> 1.1} 49.8) 21.3| 10.3] 10.5] 1.1 19.5
Nonmagnetlc slectrodynamic
eleanar mi&éiingszf3 2,00 45,5 18.9] 14.3 8.9 5.7 32.3
Magnetic reject 4 34.8) 30,3 5.0
Electrodynamic cleaner
tailings 1.0 9.8 3.5
Electrodynamic rougher
rallings 3.3 3.2 3.8
Table tailings 20.6 -6 4.2
Composite or total 100.0 2.8 100.0
ME 1408
Plus 8§ meshl 58.4) 3.2] 6.7 34.7( 3.2[43.0 40.2
8 by 28 mesh 17.7] 2.9 11.2
‘Minus 28 mesh 23 48.6
Nonmagnetic el@ctycdynzﬁic
cleaner concentrate .41 51,21 21.1 9.1 8.9 .9 15.6
Honmagnetic alectrodyqamlc
cleanar middlings”sb 1.8 47.6] 18.3] 13.7| 8.9] 4.9 18.6
Magnetic reject .91 37.3) 29.0 7.3
Electrodynamic cleaner
tatlings .61 11.2 1.5
Electrodynamic vougher
railings 2.6] 5.3 3.0
Table tailings 16.6 =7 2.6
Composite or total 10G.07 4.6 100.0
ME 1409
Pius 8 meshl 38.1 27| 5.9| 25.4] 4.4]50.8 11.1
2 by 28 mesh 16.4 1.1 7.7
Minus 28 mesh 45,5 81.2
Nonmagnetic 9lectrodynsnic
cleanar concenbrate <31 49.0] 21.1) 10.8) 10.7] 1.9 6.1
Honmagnetic elecirodynamic
cleaner widdlings 2.21 37.01 16.2) 18.8 8.5113.6 33.6
Magnetic reject lo41 33.51 27.5 19.6
Electrodynanic cleaner .
tailings 1.3] 2.2 1.2
Electrodynamic rougher
tailings 6.7 5.0 14.1
Table tailings 33.6 o & 6.3
Composite or total 100,0] 2.4 100.0
1" From head analysis.
2 Cri¥Fe = 1.6:1.
3 calculated combined comcentrate: 47.0 pct Crp03, 1%9.8 pet Fe, 12,9 pct
Mg0, 9.5 pct AloOj, 4.1 pet 851053 51.8 pet Cro03 recovery; CriFe = 1.6:1.
4 Qr:Fe = 1.7:1.
5 Calculated combined concentrate: 49.2 pct Cro03, 19.5 pet Fe, 11.7 pct
Mg0, 8.9 pet Alo0s, 3.2 pet 8i09; 34.2 pet CrpO3 recovery; CriFe = 1.7:l.
& Cri:vFe = 1.8:1.
7 Calculated combined concentrate: 38.4 pet Crop03, 16.8 pet Fe, 17.8 pct
Mg0, 8.8 pet Alo0s3, 12.2 pect S105; 40.0 pet Crp03 recovery; Cr:Fe = 1.6:





