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SUBJECT .,

Please find enclosed the proliminary report from &. Norton and comments by W. Hobba
concernirqg initial metallurgical investiqation of the Grum ore sample which was
received at FKocul several weeks past. <0

tressod that the initial work thatfar avellable, it must be stresse i
ected toward establishing quidelines based on the standard
nh huraf 111; j’»f(‘-’:.,f‘4?\‘!‘ pocifiwa “Dc‘vlfc 11m~+1rvfr

cked tests The standard procedure, as it ex1sts, was
lizatzation of Z200 to replace xar

at
:: ate in zinc flctstion

5 adnered 10. The salient fc( reo s of the testwork

 

—— Standard Grind —— 67.7% »276 mesh —*

Pb Flotation w KCN, SIX, FAX, Lime, MIRC

Zn Flotation =~ 2200, Culcd4, Lime, HMIBC

 

  

2 Stages Zn Flotation )

—— Product SnlssAssay_. Distrihution

5s % Pb % Zn % Pb S Zn

Pb Cone 61.62 32.9 5.04 70.3 5.6

Tb lst C1 5013 1.41“ 6.01 5st) 5.2

Fh Ind Cl 220 » 5.CO 5.83 3.4 2e l

Zn Conc 5.586 0.58 51.4 1.0 «2

Zn lst Cl Tail 7.28 1.27 6.84 3.6 8.5

Zn 2nd C]. Tail F078 led-6 2109 107 13.9

Float Tailirg $9.31 0.66 1.42 14.3 16.5

Heads 3+ 19 5.96

—— Absolute maximum performance assuming no influence from recirculated material on

final discarded tailing :

Pb Recovery ~ 79.% — 23.%i Pb Conc. |

Zn Recovery — —— 70.6% —— 51.4% Zn Cone. J

—— This is theorstical and subject to eventual change pending locked cycle testing.

= Nots that results conform to an additionnal 22 minutes grind for which size
analysis was not ccmpleted. The above is given as test achieved result as two
stages of cleaning wero performed on both products and Z200 was utilized in zinc
fletasticn. ' >

       



greenies mes

Comments 220.
j'.

1. Dogul have found that the Grum samples as recelvea contained 0.56% Pb as an oxide

2e

4.

(F ®

mineral and 0.49% Zn as an cxide mineral. It is felt that this level of oxide
band 5 a" aires » + O. l . aos &

content is too high to reflect surface oxidation. bviously; these oxides will

curtail optimum recoveries.

Generally, it is our contention that cconsidering the limited work completed thus
far, the results obtained are indees encouraging.

It is obvious that the collecto;, 2200, is vastly superior to xanthate in zinc
flotat1on. —

It is apparent that zinc concentrate grade will not be difficult to achieve.
in considering the zinc concentvate ‘and 21nc final tailings fractionation Gna1y31s
the following is pertinent (Table 2) :—

  Ihlcron Slye. Concentrate ~ — Téilinqs

45g 0 0 sg.7 g. 0 OC q.07? 000 00 at.%

« I , . * . . . ° .

{0 & 8 4908 600536 4010 + 144.1}!

* Contains 1.3Zinc Oxide

These results would indicate the necessity for a coarser primary grind followed

by a regrind of the Zn rougher concentrate controlled to produce minimal quantity °

of —~8 micron material. . This should rosult in a reduction of zinc tailing losses

in the ~8 micron region and would reduce the +53 micron material in the concentrat:

‘to —~53 +11 micron size, hopefully resulting in a higher final zinc concentrate.

grade. Production of larger volumes of +53 micron material in the primary grind

should be offset by regrinding.

The effect of the coarser grind on Tb rougher flotation is currently subject to!
_test1ng

"Leao flotaticn of the Grum ore appears to be problematic,. We reserve judgement
on this however, SUbJeCt to the testwork outlined in the next sectlon of this

— summary.

Salient Features of available data on Pb flotation include :—

Test G/2A — Two Stzaes of Pb Flotation

Final Cone — 33.9%Pb 5.046 Zn

«~ __—‘ 5.6% of zinc distributicn in this product.

~ Zn Scav Tailing — 0.66% Pb containing 14% of available metal

«— Fractionation analysis of Pb rougher/scavenger concentrate indicates disturbin
— uniformity in size weights, assay and hence distribution.

a Of the Pb losses to the Zn Scavenger tailing, the ~8 micron materlal contains

47.6% of the metal at 1.98— grade.



— Insufficient sizing dats and effort have thus far been expended in Pb-flbtation
to prejudge performance.

SECCND STAGE OF TESTCRK 

The yolume of testwork thus far completed has resulted in 50 pounds of remaining
sample, It is intended to perform a series of tests as outlined below to establish
regrinding procedures prior to commencement of locked cycle testing. The referred _
testwork will also include accelerated Pb float work to improve performance prior to
cycle testing.

Prooosed_§gtallq£9jcél Testing — Stage 2

(a) Four tests incorporating‘reduced primary grinding timehfbllowed by :—

1. Regrihd of Pb rougher Conc. | |

— 22 Analysis of fractions in Pb Concentratei~ {we stagés of cléaning |

3+ Eétablish influence of ccarser grind on Zn lOsSeSvtO Pb~flotatioh.'

O4. Regrind of Zn rougher concentrate followed by two stages,ofléléaning.

5, Establish new grinding procedure influence on —8 micron in Zn tailing
and coarser products in In concentrate w

(b) +Consideration of increased flotation time and reagent dosage in zinc scavenger
> flotation.

(c) Establishing size distribution in primary grinding

(d) Ahalysis of Pb producté'to establish direction in optimizing recovery and gradea_

ie would point out that the data presented is not conclusive nor as comprehensive as
the follow up report should bee However, the current testwork which hsa already
commenced will certainly result in a positive step toward establishing a base for
locked cycle testing. The results of the aforementioned work will be available
within two weeks. — — —

    

  

ZICODLAND
li1l1 Superintendent
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introduction

A considerable amount of work on the Grum ore sample has been performed including

microscopic examination, assaving and testwork. This report contains all

the information accumulated to date.

’Samgle Details

The sample was reported as banded massive sulphlde from the Grumore deooslt in

the Yukon, Canada.

 2e1> Gsneral Comments shout the Sarmole

Weight « 81 1b

Size , =o Predominantly coarse »~8+2"

Condition « As received the sample was wet with a sticky costing and

evidence of surface oxidation,. Fresh surfaces, however,
were cbtained on breakage | ~

I~ Accuracy |_ — The relatively small weight and coarse size of the sémple
&TCt suggested that it may not have been very representative.

2.2» Sample Preparation

After brief examination the sample was crushed to —4 mesh, A sample of

about 2 kg was by coning and quartering. This sample was further
~ reduced to provide assay and sizing samples.

2.3. — AssayData —

Assay information on the sample is given in Table 1

It was noted that the lead and zinc values were con51derab1y lower Lh1fl
those of other samples obtained from the orebody.

204 511310

A sample of the crushed ore was sized to prov¢de size fractions for nlcroscopi
examlnatlon.

Mineralogy and Liberation « 

The sample was reported as containing 20% combined lead and zinc with large amoufits
of pyrite and quartz/ser-c1te gangues ~ —

 



4.0

 

Sphalerite and galena were observed as being the principle zinc and leao bearlng
minerals.

The size fractions were each examined using a blnocular mlcr05cope in an attempt
to determine the liberation size(s) of galena and sphalerites A large proportion
of the sphalerite was found to be essentially liberated at sizes below about 74
microns Galona liberstion was difficult to interpret visually but Slgh‘flcan*
quantities were thought to be liberated at sizes below 53 micron.

Facilltles to qUantlfy liberation are not avallable at Mogul.

Tethprk

In orderto ensure large proportlons ofboth galena and sphalerite were essentially
llberated, it was thought a grind of about 90% ~270 mesh (52 micron) was necessary.
This is approximately the grind used for standard Mogul flotation tests. It was
for this reason that the kogul standard procedure was applied to a sample of urum
Ore. >

Test G/lA c» Appendlx 1 — {(Standard Mogul Procedure on Grum Ore)

Lead and zinc recoveries were a surprisingly good start. The poor lead 1st cleaner
recovery was thought to be due to high pH.. It was thought high collector and/or
copper sulphate dosage were responsible for the very low rougher/scavenger grade _
and very poor upgrading in cleaning,. A very high iron recovery was also encountered.

The Grumore was thought to be considerably harder than Mogul ore as appllcatlon
of the standard grinding procedure gave only 62. 2? ~270 mesh (c.f»+ approx. 9Qk)e

Test G/1B .— Appendix 2

The lead rougher/scavenger conditions were kept much the same in this test except
that flotation time was reduced and conditioning pH lowered to 9.5. Lowering ist
cleaner pH to 10.0 increased lead lst cleaner recovery considerably.

2200 was used in place of the SIPX/PAX collector system in the previous test.
The CuSo4 dosage was also reduced. The rougher/scavenoer grade and recovery were

satisfactory, but recovery in zinc cleaning was poore It was thought that some
collector and CuSo4 should have been used.

The zinc flotation products from this test were Slzed and the fraction assayedand
the results shown in Table 2.

. It can be seen that of the total zinc loss to scavenger tail about 40%is lost in
the ~8 micron fraction,. Losses in this fraction also explained why, in part at
least, the zinc cleaner recovery was poor. .

Test G/1C ~ Appendix 3

Lead flotation was the same as in the previous test but no cleaning was performed.

— In order to increase zinc rougher/scavenger recovery more 2200 and CuSo4 were added.

prior to zinc scavenging. 2200 and CuS0o4 were also added to the zinc ist cleaner
stage. Zinc roughex/scavenger recovery was not improved by this stepbut cleaner
recovery was improved considerably.

All products from this test were sized and the fractions assayed. The results are
shown in Table 3—7. .

usoin nk on anes ance
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Several interesting points were apparent :~

la) Of the total zinc loss to scavenger tailing approximately 50% occurred in
the —8 microm fraction. .

(b) Of the total zinc in the zinc ist cleaner tailing about 6% occurred in the
—8 micron fraction.

{c) The recovery of zinc to the, lead rougher/scavenger concentrate appears to
increase with reducing size.

Test G/J2A — Appendix 4

Grinding time was increased by 2% for this test.

Despite increased grinding time and PAX scavenger dosage lead recovery was not
~ improved. However, marginally less zinc was recovered in the lead circuit.
Again, despite increased grinding time and2200 dosage on zinc scavenging, overall —

— zinc recovery was only improved by about %» This was only a little more than
the extra zinc rejected form the lead circuit.

Both the lead and zinc rougher/scavenger concentrates were cleaned twice. The

lead was cleaned to a rather low grade but fairly good recovery and it is clear.
grade is likely to become an important problem in future work. The zinc was

cleaned to a satisfactory grada but psor recovery. The recovery was poor because
the cleaner recoveries were not ideal and because some of the zinc was trapped in
the lead circuit. Hopefully a lot of zinc wouid be rejected from the lead c1rcu1t

< in a continuous operation.

Discussion_of Results to Date

Work so far has revolved around increasing lead and zinc rougher/scavenger recoveries
above about 80% and 70% respectively,. Increased reagent dosages and grinding times:
have metwith little success. —

The presence of oxide nlnerals suggest that recovery 1mprovements are llkely to be.

dlrflcult, especially with zinc.

With regard to lead cleaning, it has not yet been ascertained if the poor lead
grades are due to selectivity or middling problems. If the latter is the problem
regrinding of rougher concentrate may be a solution. — OC

¥lith regard to zinc cleaning, it would seem that fairly large collector dosages

will be needed so as to reduce cleaner tail losses (or large c1rculat1ng loads
in a continuous process.

Continuation of Testwork

6+—1. — Further oxide assays will-be performed before any other work is carried’out.

6.2, If oxide mineralization is a problem in getting better recoverJes, thcn
future work will become eAtremely complexe

A. Nah/t“,

ALAN NCRTON— —
Research Vetallurgist

mgr nen me n ns e neg ano mse n

 



 

 

ASSAY DATA

3,02 c. % Pb

 

5.98 «— =~ % Zn

20,50 — % Fe Yo

24.60 «— xs ( |

1245 — Oz/Ton 4g "~

0.10 — % MgO |

0.56 c % Pb Non—«Sulphide

0.49 ce ‘% Zn hon—«Sulphide

42390 ea % Acid Insol.
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Recovery of Zinc in Size Fr

 

 

 

 

 

 

 

 

 

 

 

 

, ' — Dol ras s iction
Sige Zinc Concentrate Zinc lst Cleaner Tail Zinc Scavenger Tail to :~ ?C * i

Micron __ . i i

| . os — — e Zn ist [:| Zn Sceav {Zn Ro/Sc
Wt % % Zn Zn Dist.| Wt % _ |% Zn Zn Dist.| % Wt % Zn . Zn Dist. Zn Cone. Cls Tail] Tail Cone

+74 — 2.3 36.6 _ 107 7.0 30.4 7.0 15.5 1.22 ° 13.1 | 10.5 (45.2 44.3 55 »7

153 9.4. AAs 1 8.1 im. 0 | og.8 16.7 22.0 0.98 14.9 24.5 51240 24.1 75,9

+30 28.5 ~ 48.5 27.1 19.4 _. 28.0 17.8 13.6 1.13 . 10.6 53.2 35.6 11.2 88.9

+22 arr sar 23.0 | 10.5 25.6 8.2 12.8 0 0.75 6.6 6a.8" ps.2 10.0° 90.0

+16 | 18.9 54.7 20.1 8.6 28.8 | 8.1 10.8 "0.73 5.4 68.6 21.4 10.0 90,0

+11 10.6 , 54.9 11.4 9.1 37.7 |.1l1.3 8.0 0.23 «4.6 45.1 45.2 a.7 90.3

+8 2.6 54.1 2.8 5.1 421. 7.0 3.2 1.05 2.3° 24.6 64.4 11.0 89.0

~8 Calc 6.0 49.8 5.8 23.2 30.6 23.3 14.1 4.10 39.7 11.5 , 46.5 ° 42.0 58.0

Head [100.0 51.1 [100.0 |100.0 20.5 |100.0 100.0 14s 100.0 39.7 39.6 20.7 719.3

4
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YZ‘U'JU‘ ‘5 I. . CLEANER [Al if nor aa arms an

fiigion A§say Distribution f

we % % Pp % zn % Fe % Pb % Zn % Fe

+74 6.3 __| 1.22 11.5 27.8 4.3. 5.5 §.é

’A.'+5é | 13.8 1,20 bat 34.9 {9.2 6.8 }é,9

+30 20.5 mos o 3.360 45.0 | 5.3 535.5

+22 11.0 . 3.73 éséo — 5.4 3e1 13.5

+16 g.5 |: 0.20 4.67 33.7 3.8 | 2.0° 10.1

+11 s.s 0.94 ire orks ale 0 62 6.2

| 4s 3.2 1.58 24.7 . ‘i8.8 3.3 7L2' 2.5.

.s Bog | s.60 | ore om1.6 se.g e2l9 12.1

Héad‘ 100.0 — 1.81 0 13.1 28.4 | 100.0 100.0 100.0

E  

 ~~.  
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say Distribution

Size | —

Micron Wt % % Pb | %.Zn0 % Fe— % Pb % Zn % Fe

+74 00 | 3.4 9.36 | ssa ara ng. als 4.0

453 10.0 14.8 474 35.9 _ 9.0 8.7 11.5 ..

+30 23.8 21.5 3.44 sas» ang 15.10 26.2

+é2 —— [14.0 136 4.37 c 85.5  11,6 ms | 18.9

+16 14.6 14.9 5.00 32.9 13.4 | 13.4 15.4

+11 12.6 , 15.4 6.97 29.7 ms 16.2 12.0

+8 5.0 16.5 8.11 , ‘26,5- 5.0 7.5 4.3.

—8 16.6 15.9 s.c0 20.2 16.1 24.s 10.7

Head [100.0 16.4 5.43 31.2 100.0 {100.0 feo.0
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Size | ASSAY. Distribution

Micron "

we % % Pb =% Zn — % Fe V_Pb Dist | Zn Dist | Fe Dist:

+74 5.7 103 | smo 21.9 6.8 aer 7.1

;53 18.1 o.9s ss.6 |  21.§ fl19.7 14.1 éz,éil

+30 25.6 cogs amr | onée | 27.0 oor |lan?

+22 16.5 cost 46.3 | Asie 10.9 im.e 12.7]

+16 13.5 o.48 52.2 10,4 7.5 | 16.4% 8.0

+11 9.6. 0.54 56.1 7.7 6.0 12.5 A42

+8 3.3 ota st.4 , _ 8.2 2.8 ak als

—8 _ 7.6 — r.21l 49.0 _ 27.8 19.3 8.6 12.1

Head 100.0 . 43.1 17.5 100.0 100.0 100.0
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ZINC SCavENGER TALL =~

Size Assay Distribution bo

|— Micron
.

wt % % Pp | % Zn | % Fe % Pb % In % Fe

+105 2.2 0.71 1.40 18.1 2.3 ng | 2.4

474 14.0 0.62 1.13 18.4 12.3 g.9. [15.2 ..

+53 20.8 0.54 0.90 i9,oA-_ 15.9 mz __| sels .

+30 10.8 |_ 0.54 1118 __| 37.7 8.2 s.0 24.0

+27 12.0 0.35) _o.78 10.9 6.0 5.9 | 7.7

+16 11.0 0.35 0.23 g.75 4.0 set |. 6230

+11 8.6 0.20 0.87 me.s 2.4 _| 4.7 4.3"

e 3.6 ~ 0.25 1.08 g.1s 1.3 2.4 1.9;

—8 11.0 1.98 a4.se 14.8 | ame aoe 14.9

Tot. 100.0 0.71 1.60 17.0 100.0 |100.0
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| Recovery of Lead in Size Fraction Recovery of Zinc in Size Fraction

 

 

 

 

 

 

 

 

 

 

~ to :— to :}« .

| iiiion, PbyRo/ch Zn lsto, Zn Cone Zn Scav Pb RO/Sc| Zn ls?oA Zn Conc Zn, Scav|Zn Ro/Se
~ | Cone Cl Tail | — Tall Conc | Cl Tail fgil Copc

+74) 39.9 pa 54.9 8.8 _ 9.1 43.0 39.1 | 5516

+53 71.2 2.0 — 4.0 22.8 -16f5 s.0 67.0, i7.J 72.0

+30 92.4 1,0 2.2 | 4.4 _| asa | 2.8 75:5 s.6 | v8.3

+22 88.2 1.1 2,2. .8.é | 12.4 2.1 7;i5 8.0 79.5

_+16 92.8 0.8 1+3 5e1 15.5 2,2 74.2 jj8.1 76;4

+11 9424 0.9 1.2) as __| 21.6 s.0 __| 7.7 70.7

+8 _ 9247 2.0 1.3 4,0 23,2 2.6 53.6 : 9.6 67.2

—8 59.6 6.1 1.9 32.4 15.4 pair 21.5 39.0 "45.6

Total 80.8 :9.3 2.1 14.8. O| 14.t 9.0 58.0 l'18.3 67.0.
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Although satisfactory lead grades have not been reached, the zinc loss to lead

concentrate is fairly low, despite using lime instead of soda ash and no zinc

sulphate. This could result in large reagent savings on both Lakefield andfas
imattagainl Estimates.

The analyses for oxide minerals in the Grum Ore is obvicusly disturbing.
Subsomuent oxide confirmation assays are consistent and indicate a significant
amount of oxidised mineralisation rather than just superficial weathering of the
surface,. This could explain recovery difficulties and why tails assays, below
1.4, were not reached after regrinding. In the silica matrix, calaminaguyis more
likely to be present than the carbonate, smithsonite, ‘anfisq

' . La; L

A zinc concentrate of 51.1% was made,. Size analysis data in Table 2 indicates
that material t 30 micron in size is responsikle for not reaching the 5G necessary
in cur contract, Care would need to be taken in regrinding to prevent over—creation
of slime material which could report to the cleaner tail. . —*

The most pressing problem at present is for an increase in lead grade. Although
he uniformity in assay for the rougher scavenger sizing suggests that liberation

is not the entire problem, a regrind giving c105e to 100% —325 mesh looks likely __
to improve matters consvderbly o —

in conclusion, it appears that a promising start has been made on the Grum Cre.
It would be interesting to get other opinions on the oxide minsgalflassays.since .

the lead assay, in particular, could have repercussions with—régard to our own ore.

The fogul lead system of lime and no zinc sulphate shows pron‘se in at least
satisfactorily rejecting zinc,. Further development of the process would eventually

have to involve regrinding tests within some form of locked cycle testing. This
workload would tend to preclude any other metallurgical testwork for some time.
There is plenty of sample left to carry on the work.

e—_
‘Due to the success with 2200 so far, we will continue with its use rather than .

attempt to optimise xanthate results. However, the extra cost of Z200 could be
a significant factor in reagent costs. b ©

The recovery of oxide lead and zinc minerals is likely to be impbssibléo Fractionation
has shown the bulk of the oxide zinc to be in the —~8 micron fraction precluding
amines flotation which normally requires careful deslining for success.

The use of sodium sulphide or hydrogen sulphide is a second p0551b111zy but is
unlikely to succeed unless a separate circuit is designed for it.
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The Grum zinc concentrates made so far have contained rather more iron than

equivalent Mogul concentrates, partly due to the lower lead assays. The.

concentrates are much darker brown than at Mogul which probably indicates a

little more iron in the matrixes
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