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Grum Drocesedngs

Lakefigld Data

- DProcessing characteristica of Crum ore vary significantly
within the orebcdy,

« Neithar Vangorda mor CGrum ora can be successfully processed
using Farc plant flowsheet.

Crinding
Three main ore types - G1, (G2, and G3,.
Crum ore is much harder Lhan either Vangorda or Faro ore.

Gl & €2 K,, = 66 - 70 microns.

G3 K = {80 microns.

At K,, 60 microuns, 80% of =zinc floated in lead rougher
concentrate.(ie bulk flotation at cocarse grind)

Ore Type Work Index(kwh/t}

Grum 12,1

Farc 12,

Vangords, 10.9
Regrinding

I'b Rougher Conc target should be finer than 20 microns. (% not
specified)

Increase in pumping capacity in the lead regrind and lead 1%
cleaning circuits,

Regrinding both roughar and scuvenger (Pb & 2n).

High Speed Conditioner afler zinc rgh/scav regrindinzg -->
Column Flotation Feed.
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Reagents - New Reagent

Collector A317/3418A mixture, nezeds installaticn of a separate
faeding system for lead circuit only.

Recommended Consumption (g/t)

T T e T T L T VR

NaCN/ A317 A343 Cus0, MIRC Dow
Ore Type SD-200 3418A
c1 326 110.5 70 700 62.5 22.6
Carb-gquartzite
G2 246 106.5 70 700 40 17.5
Nen~carbonac
g3 306 83 140 1700 26 32.5
Massive
Sulphides
Me&an 321.8 99.66 99,33 1033.3 39 24.16
! [}
J————
Faro Budget 1991 140 130 460 20 10
Difference, g/t *¥%181,6 62.99 83.3 19 14.16
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¥¥ Only NaCN/SD-200 will cost $2,573,000/ycar mcre - $axtra.
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1991 Testwort at Raro hLeboratary

................................
--------------------------------

n88 H
GRUN SAPLING - 199!

tuteeeeceneed gttt

! ! Feed Crade | Test, B¢ | b gaple |
Ure Type ' Comments | i | Available | Tested |  Numbers :
: IR 1 TR 11 I ! ! i
iliceous Phyllite UVery lovgrde ! 0,00} 0890 10 1 N 01 peg-0l !
' (vagte) f ' ! d ! )
Carbonaceous Quarisite ! Low Pb grade VLAY 4307 1 ¥ 462 !
| Aveilable phase 1 | ! H | i 1
Cstbonaceous Phyllite/Skist | Low Pb grade, Crus | 1.20 } §.12 ) § 11 1 e-48-30 !
| comaon ore type | \ ! ! | G-28-30 )
! i ) H i 1 (-70-30 '
311iceous Pyritic Sulphide i 30 - 60% pyrite 110,80 | 14,20 ) 10 S S P F X |
! H H i { 1 C-34-4 !
i i H | H | 0-28-4 :
| | ! i ! G464 |
Pjritic Quartzite | Low Grade Vo280 ) 2,98 i V7 ) C-46-2 C-22-3 !
1 (0% pyrite | H 5 | { 0-64-3 C-28-3 )
! | ! | | ' C-70-2 '
Massive Pyritic Sulphide 60 - 100§ pprite { ! ! 8 1 K !G6iF g28 !
' i } 1 ' ! G-34-5 G-28-5 |
H : i i H ! C-46-5 !
Baritic Pyrite Sulphide ! ) 10% barite ! ! i 10 N 1088 G-28-7
i ' ' ' ! ) 0-52-7 !
Noa-calcarous - muscovite ! ! H ! 9 Voo ) e-22-20 6-36-55;
chlorite - grey phyllite : i | 1 ' | 0-63-20 G-28-20;
Glacarous - silvery grey C-ALL 40’4

S
o
=

auscevile - oblorite - phyllite

..............................................................................................................

Peed grades calculated froa flotation concentrates.
Yest Eg Available represents the weights obtained from available drill core.
Initial [lotation tests oonducted oz several ore types.

Hota the variation in head grades.



TASLE 32

GRUM ~ 1991 - INITIAL FLOTATION - HKEY RESULTS

crearigRErYREEIAEENQCESCRNBTRATS LR eTRP P ST LR P PALE

Tast ¢ Gre Yype '\ Head fssays ! Fletation : lead . Iine H
Ho. ¢ Lgpy ! sn } tFe Perforaad [ Orada | Recoy i Grade | Recov | {caments
1 | T | U P r | b S, 3 ]
¥ | | t ] t ] 1 | []
6t | siliceous phyllits 1 8.07 } 0.23 } 2.8L § Mo flotatiom st H ! H ! { Ho Brade -MASIE-
Fvery low grade ) i ' H : ! ! ! ]
-— ] | 1 1 [ J— ———t | o |
| 1 ] i t b ' L} ] »
Gi | carbonacacus quartzits 11,92 3 4.31 ) 3.6¢ [ Py RghfScav anly | €0.12) 59.41% 55.80 ) £7.30 | Low pb grads foed.
| g-46-2 : ‘ ! ¥ 2n Bgh/Scav 4 2 Cln stages | : ' ! ! Good and solective flotation.
! ! i ! ! ! ! ! ! | fhase ! ara type.
1 ] ] 1 i | ' | (] ]
| ¢ 1 | ] [} | | 1 |
] 1 14 [] ] (] ] | 1 ]
62 | siliceats pyritic sulphidas10.85 }14.25 119.78 | Pb Roh/Scav ¢ 3 Cln stages § £4.74 | 46.17 ) 53.00 ) 6.66 ) PbRgh ¢ - 368 Pb
} 6464 : | : { In Rgh/Seav only : : i ' i g:80.9
: i [ i ; N i i ! ! ZIn RohfScav ¢ = 44.74% In
; Coo ! : : ! : R = 62894
-: j ': E : i | : :l ! Flotation tice lok.
r 1 t
1 f 1 | ! | 1 r 4 |
§3 | carbonacecus phyllite/shisty 1.20 § 5.52 124,72 | Ph Rgh/Scav flot v 30.00f 5830 ; 20.40, 70.51 | Low Pb grada fesd.
| 6-46-30 ' : : ! 2r Rgh/Soav flot ! 1 ' ! | Commoh ofe type.
] | SRR 1 1 ! ] 4 | 1 3 E}
[] ] [} [ ] 1 1 1 t ]
84 | pyritic quartzite & talc | 2.80 ) 2.8% ; 5.07 ! Pb RghfScav £ J Cla stages | £0.50 ) 75.80 ! $52.40% £9.50 } Madiua Crads.
b G-g6-3 oo r ! 22 Rgh/Scav + 3 Cln stages | : ' | i

Phase } ore reprasested by test Gl.

Jast G2 would have preduced better rasulis if flotaticnm tiss

pas extendsd.

@ e e .y 9 di e o o e s = ——— Y TP 3o TH b e == e =y

 wd00:€ ¢ 16-88-TT! ONI SIDWN0SIY HOVWND:AH INIS

~JIDVNVH TVIENED

P1/8 #:GELTEOCOTY
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Planngad Flotation Tests

Sc far teasts have used Fars reagents and gtrinding, without
lock cycle tests.

This has been undertaken to show the resmponse of the different
ore typses.

Tests so far have shown separation was not a problem,
In goneral the remaining Lesls should cover:

a. Flotation of remaining ore types,

b. Flotstion of expected mixtures (starting with phase
No. 1), Include some dilution of waste.

c. Complete flotation to all stages of cleaning (which
includes standard regrinding)

d. Possible extra regrinding. This is recommended by
Lakefield, although Faro tests will confirm.

e¢. Emphasise balance of grade, racovery and reagents,

Table #3
Sample ' Objective
G-46-2 ! -Simulate phase 1 mlAture = carbonaueous gquartzite

and carbonaceous phyllite (15%)

t
]
G-46-30 ! -All stages of cleaning
I
]
Various 1 -Flotation of remaining ore types (6}
¢
]
C-46-2 ! -Extra ragrinding
G-46-30 '
i '
[ ]
G-46-4 ! _Extended flotation time (information only)
]
|
]



Lead Flotation

Zinc Flotastion

Test (1

¢ 16-96-TT: "ONI SHDHHOQEH HOVIIND: AE NS

© Kd00:E

~YJOVNYH TVYENGD
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Test Ho,: "G1"  Crum - C46-2 Data: Oct 28, 133l

Ore Typs: 2 - Carbonaceous Quartzite ore type with sose emounta
of Craphite(ecarbon)

Pinal Tails

Py ASSATS : DISTRIBUTION |

Bample ! ! %Pb 1) tfa | ¥Db Y20 iFa E
...................... RN PO OO SO
Peed (Calo] {10000 1 190 631 $.60% 100,00 100.00 100,00 !
| ] ¢ |

t ] ] 1

C0 - Scavenger o053 .70 5.44 g.01 4 o.M 0,87 0,88 !
Cl - b Conc v L0 60,10 8.24 3471 §9.41 .15 1.81 ¢
C2 - b Seay v L.Sa 7 18,00 11,00 9.48 ! 14,23 3.88 1,96 ¢+
03 - In Conc L Y K 0.88  56.80 .79 2.0  §8.36 3.48 |
C4 - 2n Conc V0468 ) 1.98 55,00 7.99 1 0.48 3.67 1.49 |
T2 ] 0.67 ! 2,26  38.80 11.10 ! 0.79 6.03 2.04 |
1 oL 08 L 1160 2.0 g.5¢ 22,99 ¢
! : ' i

| ' ' )

!

« Low Pb head grade (1.92% Pb)
- Rlowsheet; b Bgh/§cav flotation only,

Zn Bgh/8oav + regrind + 2 clesner stage.
- good Pb and 2n concentrates, good selectivity,



l’ Lead Flotation Zinc Flotation
Irb Eof Scav | | Bougher 1} Bougher? |Rougher 3| Scavenger|
D N N Sl S
; '\-.\"\ ,-"! H‘\-,; P g x_\\‘ /r \_\.\h y -

Regrind ] | {

Cleaner |

Cleaner 3 ——

| Cleaner 4

l

16-82-11+ "ONI SDUI0STY HOVAUND: Ad INIS

: NdT10:€ ¢

~YIDVNVH TVHEINTD

F1/6 #i€ELTEIESTY
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Test No.: “02° Crus - G-46-4 Date: Hov 8, 1991

Ore Type: 8iliceous pyritic sulphide

TR AEBAYE : DISTRIBUTION |
Sauple | (grans) | | anb I Ye | %b X SR |
...................... Oy Ty SOOI
Feed (Calc] b 158009 | 100,00 | 10.85 1425 19,78 | 100,00 100,00 100,00 !
; : ! : :
¢t - b Cone VB0l 06 TG0 68 LM 2618 L9 04!
o LBl 2250 6000 1190 L8 1248 18 0.6
" U0t 1430 BLE0 INI0 B.06 0 681 12T 0.8
" PO LS 5070 130 0710 2Log 390 b33
" LIS | 182 16,60 .00 28.60 | BLG8 1996 16.89 |
A | ;
G - In Cone Doa0att R0 B SLE0 T.0L! 118 2188 .00
ot Dogna0 nalt nEe 8040 6911 0.8l 1003 L9
G CNLG0 P TAS1 AT LA 8.5 L6 2108 3.5
o ongg S50 04T 1900 w11 LET 121 008 .
| t | 3 |
1 ] [} | [}
Final Tails LORS.61 1 5008 1 LOL 065 2800 ¢ 4T5 2.1 1L

- BITRBNBLY KICH HEAD GRADES.
- good Pb and Zn concenttates, good selectivity.
- flotation time has to be extended (2 wore minutes) to acheive low tailings
with such » bigh Ceed grade (in reality this ore would be nixed)
- Floveheet: b Rgb/8eav + regrind + 4 oleaning stages.
%o Bgh/8cav flotation only - no cleaner flotation.
- rougher clno gave 51 to 54¥ sinc.



Lesd Flotstion

Zinc Flotation

{WJTT:E ¢ 16-88-TI: "ONI SZOUNOSTY HOVNNID: AT INSS

YJOVNVH TVYENSD

PT/TT#:CRLIEOEOTT
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Test Nos: Q3"  Crug - C46-30 Date: Nov 12, 199]

Ore Type: Carbonaceous phyllite/shist,

1 A86AY8 ! DISTRIBUTION H
Saaple ' . 41 L% Sfe | 4Ib ¥ e |
...................... {___....____1--_-___.._______-..-_____.._-_}____~.._-___...._,_............'
Peed (Cale) | 100000 L2 602 700 100,00 10000 100,00 !
) 1 | I
[ [

Cl - Pb Conc I L7 ILYN 9,36 8.80 E 46.55 3,88 0,63 i
(4 P08 11,90 9.0 14,50 ¢ 8.3 1.47 0.49 |
gC-1 P 0.6} 7.98 8,00 18,20 ) 37 0.88 0.41 |
3c-2 oL 22 §.85 2530 .84 1.46 1,03 |
t I 1 1

i 1 [
C) - Zn Cone ! §.08 | 0.66 42,70 9.0 | 2,31 42.M 1,86 i
Ct ool 014 15,50 ento 1,39 8,56 2.07 |
] 89 0.8 13,20 sl0f .03 .45 3.06 !
.' | ! '
Pinel tails D190 0L LI 2800 2008 2.0 880!
:

----------------------------------------------------------------------------------------

- Low Pb head grade (1,20% Pb)
- Plowaheet! Pb Rgd/8cav flotation only.
2n Bgh/Socav flotation only.
Xo oleaner flotation.
~ Acceptable selectivity.
- A ooaplete standard flotation (rghfacav + oleener) is scheduled.



' Jest (4 -
_ r "
Eguivalent to Faro standard Flotation l% o

Eougher §

""i--n-._,.'—‘_'- e

Cleaner =2

| Cleaner 34

-

B ———

| Cleaner 3

1 Lead Conec. l Zine Conc,

18-82-TT! "ONI SJOYN0SIY HOVHYIO:AH INTS

¢ RIGT: 6 ¢
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Teat Noui "6 COrom - §84-3 Date: Nov 14, 189t

Oze Typa: Pyeitic Quartzitic Qre

D g Ry $350Y8 ( DISTRIRUTION
Sauple b olges) | i Y e | XPb Yl $Pe
...................... O G U S
Faed {Cale] | 2020.05 | 100,00 ¢ 2.80  £.88  5.07] 100,00 100,00 100,00
1 \ 1 ]
1 ( [} [}
[ead Cohcentrate Porge 182 £0.50 7.81 §.26 ) 96,82 9,81 .47
Pbird Cln Tsile | 16080 0071 030 1200 1ha0! 8.6 4z 1,88
Phond Oln fails ! 897 461 1100 1040 10900 &1 L.gl A8
Pb Soav Concenteste ¢ 10.00 1 0501 581 8,50 26600  L00 L6t .6
* : ! :
Mae Coacestrate | 16061 VL1 LY SLAD G0l 298 60ME TS
hoded 0o teils | 6800 0340 LI 2Li0 WI0 008 &8 LI
o td Ol feils ! 12000 0600 0,80 T4 3nE0 0 0.9 160 3,88
nlet CIn Tafls ) L9501 036 LA Lot 00 LM 3662
1} t ] {
{ 3 (
Pisal Tails CUgT.3 1 G051 049 041 1800 645 489 3601

- gtandard flotation using Paro teagent soheas.

- low bead grades (2,93% Pb, 2,88% 22},

- good/acceptabls It and 2n concentrates (60X b, 52.4% Za)
- good selsotive flotation,

- low grade taile {0.19% Pb, 0.17% 2r}

- low setal units loss in taila {§.46% Pb, 4,893 Ia)
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