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RECOVERY OF GOLD FROM "JIM GROUP" ORE
'SUBMITTED BY LT. COL. F.H.M. CODVILLE,
DUNCAN, B.C, '

by

R. W. Bruce¥

SUMMARY OF RESULTS

At a grind of from 60 to 70%-20b
melgh 85% of the gold in sample No. 1l is free milling
and can be recovered by barrel amalgamation.

Flotation of this ore sample recovered
95% of the gold in a* flotation concéntréte. Retre.ating
the flotation concentrate by barrel amalgamation
and cyanidation gave overalligold recoveries of

71.6% and 93.2% respectively.

% Senior Scientific Officer, Mineral Processing Division, Mines
Branch, Department of Mines and Technical Surveys, Ottawa,
Canada.
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INTRODUCTION

Location of Property:

The property known as the '"Jim Group'" is located

in the Cariboo Mountains near Duncan, B, C.

ShiRment:

On January 11, 1960, a shipment of ore was
received from Lt. ‘Col. F.H.M. Codville, R.M.D. 1, Duncan,
B.C. The shipment consisted of tv§0 samples; one labelled
sample No. 1 weighing 30 1b and the ot,‘her: sample No, 2

weighing 4 1b,

Nature of Investigation Requested:.

In a letter dated Novémber 17, >1959, Cc),lorlel
Codville said that the property had been Qorkeﬁ' during the summer
months for the recovery of gold by means of a 15-ton Gibson's
amalgamator. However, recently the recbvery of gold had fallen
off and he'wished to have some preliminary tests run to determine
the reason for this and for information on the bev.st. method for

recovering ~the gold from these samples.

Sampling and Analysis:

Sample No. 1 was gaid to be from "A'" vein in the
south crosscut, Sample No. 2 was said to be from the "BY vein

in the north crosscut.




After select:{ng specimens for microscopic examin-~
ation, both samples were crushed to ~10 mesh and head samples .
were cut out by conventional methods. The rejects from the

sampling were set aside for. investigative tests.

Head Sample Analysis:

Sample No. 1- R "~ Sample No. 2
Gold (Au). =~ 0.135 :~ - .« - 0.005 oz/ton
Silver (Ag) =~ 0.075 12,75 " "
Lead (Pb) =~ 0.18 1116 %
Zinc (Zn) - 0.14 617 M
Iron (Fe). - 217 o ., "9.49 n

Sulphur (S) 1,37 12.76 "

MINERALOGICAL: EXAMINATION#*

Introduction

Mineral specimens from eé.ch saﬁpie were su‘b-—
mitteci' to th’e Miheral Scienc'es Division for mineral i'dentificati‘oﬁ
and the associat'io.n of the golci. For tlﬁs Ilnux:'po.se,n four 4p’.olilshed
secf;iéns, two frqm Ieé.ch .samplé', \'Jve;r'e pr’eparvedl énci sfﬁdieci:unde;;'
an ore mic.roscop.e. L/I:ine;*alnid'en,ti‘fic-:’atioﬁs w;ré 'Vcoz;f»irme'd or

established by means of X-ray diffraction patternsb.

% Taken from Internal Report MS-60-21 by Wm. E. White,.
Mineral Sciences Division, March 15, 1960,




Sample No, 1}

In the pp"l_.ished'éectibns gangue consists Iargely of
milky white quarfz with small dark patches of soft, fine muscovite
and clay. Coarse, cubic p};rite is abundantly and unevenly
scattered through the gangue and, to the unaided eye, this appears
to be the only métallic mineral present. Under the microscope,
however, . tiny, sparsely disseminated pafticles of rutile are also
visible in one polished surface and the pyrite is seen to contain
small %ncIusions of gaiena, sphalerite, native gold and gangﬁe.
The metallic mineral inclusions are usually located near a border
in a pyrite grain, (Figure 1).

All of thé gold. seen occurs in pyrite in one piece.
of ore. The largest particle obser;red measures 52 microns

(280 mesh) in its longest direction.

Sample No, 2

Metallic minerals vary somewhat in the three
pieces of ore composing the two polished. sections of sample No.
2 but the gangue is the éame in lea-ch and consists of white ciuartz
and creamy white siderite, (Figure 3). Massive sphalerite and
galena predominate in two of the rnounted fragments but small
proportions of both minerals occur also as coarse to.fine,

disseminated particles, which sometimes follow fractures in



quartz. Each mineral contains inclusions of the other as well as

those of pyrrhotite, pyrite, and galena. . Where massive si:»halerite

and galena adjoin, the boundary between the two is often somewhat

corroded as if one has attacked and replaced the other, (Figure 2).

Métallic rr‘);-fx:r;eranz}at»ion_in the.vzthir:d po;;ished
fragment 'cons..ists._‘P;{e‘]vsonderantly of an int?.lmat-:e_» a.dnﬂi#ture of
‘p}'nx."itt_a_,- ma-qua,sit;e, and pyr;hotite‘, which _freq_uently exhibi?s “a .
Sl‘lre‘d”ded-bapp‘eay,r‘a‘,nlc}.g;._(Figu:fe“ﬁ)‘. ) Bes_ides.numérous inclusioné

of gé.ﬁgue, small, irregular particles of chalcopyrite are locally

‘common and rare, tiny grains of galena and sphalerite are present

here and there throughout the metallic mass.

No gold was observed in sample No, 2

.Discussion

The faét that all the gold sefe.n in the sections is
in one 'piece of or‘e:_in ohie sample indicates, perhaps,v that it;s',
occurrenceé may b‘e_ qni‘ﬁ‘e“s_','spﬁtt_y” in chafaqugr. ."_Alsc'j, thé fact
t}iat‘the largeét of’. st'e .ﬂ:‘;..ifi"ty g;‘-_é;ng of.’ gt‘.al.d”‘oi‘.avsiaz;x‘red is only
52 nﬁicrons ’in 'gréa',;:é.slf di\rn;a_zjn"g;oﬁ_andi tha!t :‘all. Targ in 'pyrité nggé,st
that‘tlfi.is ﬁiéfal is agssqciated v;rith ,'.phé'la.ttér_m';iné:’.;é",l and occurs

in fine grain sizes,










DETAILS OF INVESTIGATION.

Sample No, 1

Test No, 1 (Barrel Amalgamation)

A 500 g sample of sample No. 1 was ground in a |

laboratory ball mill for 30 minutes to 63.5%-200 mesh. The

pulp was then amalgamated for 1 hour with 10 ml of mercury.

Results of Test No. 1

oz/ton
Au
Feed - _ 0.135
Amalgamation tailing - 0.02

Gold Recovery (calc. by diff.) - 85%

Test No. 2 (Gravity Concentration) .

A 1000 g sample of sample Nd. l‘“,wé,.s ground 30

minutes to 69. 2%-200 mesh and fed to a Denver mineral jig.

Results of Test No. 2

Product Wt. As say- - | Distribution
% _Au, oz/ton %
Jig conc. 0.7 7.00 33.0
Jig tailing 99.3 0.10 67.0
Feed (calc.) | 100.0 0.148 100.0




Test No. 3 -

A lOOOg sample of gsample No.

1 was grognd' 30 min—'

utes to 71, 0%-200 mesh traneferred toa flotatlon cell and floated

with the following reagents,

- Xanthate Z-5 = 0.1 1b/ton
Aerofloat 15 - 0.1 "
pH -of pulp L 6.8
Conditioning time - 5 min,
Flotation " - - TR
" Results. of Test No, 3
Assays' ) o : Djistributi.on
Product Wt | oz/ton P %
' % Au’ Fe S Au Fe S
Flotation conc, 3.4 2.55 | 29.0 30.3 | 94.7| 60.4] 8l.6}
-1 tailing 96,6 | 0,008 0.67 0.24 5.3 39.6) 18.4
Feed (calc.) 100.0 | 0.092 | 1.63 | 1.26 |100.0|100.0 100.0

 Test No. 4

A 2000g sample of dample No. 1 was ground to 71. 0%

~200 mesh and floated urlxdér"thé gsame conditions as in Test No, 3.

The flotation concentrate was ‘reground and -

amalgamated 1 hour with new mercury.




Results of Test No., 4
i Assays Distribution
Product Wt. | oz/ton % : %
% [ Au Fe ) Au Fe S
Amalgam - [ k207a | 71.6]

Flot. conc. (amalgam. taily)j 3.1} 0,93 |31.6 |[33,0 | 24.3| 54.1| 78.5
; Flot, tailing " 96.9] 0.005| 0.86| 0,29 4,11 45,91 21.5
Feed (calc.) 100.0( 0.119] 1.81 1.30 {100.0 100,0 | 100.0

5%

Test No, b

Assay of amalgam given in oz/ton of conc,

Two 2000 g batches of sample No, 1, ground to

71%-200 mesh, were fléated under same conditions as in Tests No,

3 and 4.

The flotation: concentrate was reground similar to Test

No.4 3&nd cyanided’ 24 hours with lime with cyanide strengths

maintained at 1.0 lb/ton of solution.

Results of Test No. 5
Wt., Assay Distribution
% Au, oz/ton %
Cyanide Soln. (calc. by diff.) 93..2
Flot, conc. (cyanide tails.) 3.2 0.135 3.2
Flot. tailing 96. 8 0.005 3.6
Feed 100.0 0.135 100.0
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Sample No. 2

After. sanﬂplih'g and énalysis,_ only 1300 g of ihié
safh"p_le' was av:ailable for fegt Q‘ork. The two tests coﬁducted on
this samplé wére carried out witﬁ the a‘im of recovering the
gold présent by amalgamation. It was not until after the tests .

o were complete that th‘e head éamplé analyses were rg;ﬁei&éd.’_ It

gs obvious frorh 'thtia results  of thése analyses. ti;at this sample ,
cannot be .claséed as a gold’ ore. It .d‘oes contain a high percéﬁtage
of lead and zinc. with an appreciable amourit of s‘ilve.r. : If ihe size
of the ére body friolm which this samplé was obtained is large
enoﬁgi’; for comxﬁercial Aexpl{)itatio:n, inv;aétigative ‘tests for ‘the
réco;rerﬁr of iead a;id >z'inc,shou1d bé carried out, For these tests

a sample of not less than 200 1b would be required.

CONCLUSIONS

As previously gtaf;ed, sam’ple'No. 2 cannot be
‘crl:aélse‘d as a gold ’o_‘re. 'The follox;/ing- conclusions are, therefore,
based on thé results of ‘invest'igative‘;.te'st-s for thé recovery of
_gold from sample No. 1. |
| 'Iv'hev’>gol,d in:. thisu_s‘lample is fairly fine-—grained‘ and,
as far as can be determined, is mostly associated with the
sulphide minerals, Medium-~fine grindiﬁg (60 to 70%-.200 z;zesh)'

gives good liberation of the gold values. At this fineness of
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grind about 85% of the gold is free milling (Test No. 1).

The best flowsheet for good recovery :EI\'Ol’n this
ore would be to produce a flotation concentrate, which should
contain 95% of the gold, and then to retreat this concentrate by
barrel amalgamation (Test No. 4) or cyanidation (Test No. 5) to
recover the ‘contained gold.

Straight amalgamation of the ground pulp by one of
the commercial amalgamating machines, such as a Gibson's
asmalgamator, should give reasonably good gold recovery. How-
ever, the recovery of gold by such a machine would probably not
be as high as was obtained in Test No. 1.

This investigation was of a ._prelirninary nature only,
It is to be recommended that as develo_pment. of this orebody pro-
gresses a larger and more representative sample of the ore be

shipped to the Mines Branch for further investigative tests,

jm




