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English transiation of BV 7013.
The purpose of the test was to investigate the possibility og graphit ecleaning of graphitic ore in pilot scale, and
further to lock into the loss of copper as a consequence of the graphite cleaning.
The report concludes that it is possible to obtain lower copper losses in the graphite flotation, down to less than 5%.
The possibility of producing a saleable graphite product appears to be slight. { C-conc up to approx. 36%) Using a
suitable collector itis possible to get the graphite content in the sulphide product to be insignificant.
The cost of reagents in this type of flotation can be calculated to approx. kr 0,75 pr. ton raw material,
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Suspary:

Tha purnosa o she test yaw nrimerily teo explors the possibility
far Yha graphitle clzeping of graphita-rieh ore in pilot aesle,

and 2% the sepn *3se to oitelin morn exact dzta on the copper-
loagos dApvelved. ha poxellillty of produeing a assleable graphite
produet vz :iso to te oarnlorad.

aftzsr jrephite eleaniep =& cullk sulphide preoduect wis to be produced
in erdee 1o dptermins Y15 “econtent.

Uw oand 15.9Y €, pilet toatinp has
praciue=d o grephite yjreadie: vith 0.437 Cu and a edlculated copper-
extyaciicy af 2067, srnphite eontent of this produet was 36,37
wiih & graphilie exbtreclinn =f ampproxisately 657, Thus sbout 357

Fran ore containton 1 .ET

T Ule are?s praaohite paptnrt poes on to aulphide flatation.
Pasrtver #letrlar ef im0 Sraghite product proved that it was possitle
i gl Siespper Ce tanteat te 3,357, yhich represents approxi-
e T B Y £ ke nme Boreers ot tha sane time the grephite
contnn® L iprreeedt Creos $& v AT,

P BheowmnEng Bull aviphicc Platation a product contsining

waremd el & Rouwnt aboned. Howeear, clesnlvg was Insufficiaent.
. Wbe pradees 0 ¢ nn? aglvable Eh EHWQ3:1HG1 end ipsludes
SEApNIEe ettt pes]l dlaomdne vould yesult din r lower insolvsble
eadtont And axmreguentliy e lower enztent of graphlts, siree

pscRL ) Tingly FAlyldr 7 constftuent of the atlicatefols.
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PATTCN e t e tagted, praphits aan be flozted
] L3 BT Te LT S8 14” foy 220 o eopsar=loss in tirapnite of
biDnpy . A3 rr}ﬁﬁﬂ; tet trve that this less oaq
iy 32 FEEra mf Oy \ £ Agersle granhite prodaet sppears
by 3 [l i wive dasd rodae’ nrteined i vory fine prained,
1o Treaip | R pazip s 004 mm tieeh (335 mesh
ol . et T o vitlieat reltumn ol ke bl inesy to
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menmn profable thal L fleetipg grankits tefare sulphide .
sulplitee kl"ﬁ.l:lfuti‘ will he aktalncd mastalonlye dncigolClaant
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Report of

Ae 82 eyt 1oi76
After some erperinsntation the toesf whs set np And cun 23

shown in Pigurs 1.

The ore wvaz gFraund te Eoproxinately 627 - 0,774 wa (Figure 2).
The Prother usod wes T.F.A, brisihaxy butans, 25 the seount

af mpprox. 200 43/ton ex §75 g/ton, tnprax. 10¢ nlfton way
adied 1c the tank belfars the Tira! 1ougher ens RIEDOE. 59 w1l topn
neforoa both tha gecant and the thire roughar direetly o the
flotation paiy, Sinpe ETaphite Was a petural ERITEty to flost.
ne enllectnr wag ysed, Tha aulpides wora F1asten vaing approy
158 £/1 Sepeyentats sq coliecir:, EiHtionel rrothey wes npt
neecgszary far the enlphiadn flotztinn.

The arzphite wag €lean=d fn 2 stens YItH Lhe retuen aof £)p
comilpnod flespay tallinge Yo the Firsi wawghsp. ig 223 ¢ion
thare wis sdded a tHird elaanag nitep Im order o deterniny 1he
possitilirts Ffor edditionsl cleanlos. The feflives Praoin il Third
eleaning sere therofep= ot returned to tha yalee,

The teilines from the &rephite flntﬂfiup ver: pumped o mnptlay
Bysten for bulk sulphide flotetior, In tnie syuten the nuabey
of cells wore not gufficient to provide ootk Hizh conper contant
in the coneentrate apd s hirh topeer extraction. Howvever, the
purpezs of thisz sulphide flotetion vas primarily to obtaip
orientation on the graphite content in +4e sulphide predust
alter the proceading graphite flotatien.

The products obisined ir this test are underlinesd in firure 1,
The sereen results are shown in Tiouss 3, Tha gréphite nyaduct
Ck2R 1s very fine with 03° - 0,024 mm,

agsays of the various products sre shown in figure 4. Graphits
content has bean determined by cozbusiior loss at sosewhet ovar
900°%¢c after remeval ap mineral solvable in BHﬁﬂj: 1HC1. wll
sulphides und cerbonstes ars Bssumad dlsplved by the acld,
leaving only silicotes nnd ereaphite. Combust ion lose is given
88 weight parcopd of the arigine] zawple. Sines ths graphite is
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8 finely divided eonstisuent of the rock complefs coonbustien

is improbable and the actu®)l graphits eontent ey thus lie

higher than combustion losa enulyses indiocute,

The amount of carbonite in the waripus produets e mssuma” to be
equivalent to that soluble in feotie agid

In figure 5 the minareal constitution of the products is calovlatad
on the basis of cheamical anelyses. The zmouni of Bllicate minerels
is caleulated as the difference between that ineolubls ign MNO, :
1HCY and combustion losa. —

In figure € extraction is based upon chemical znalpses.

As shown in figures 5 and & & gréphite product, Ck2R, haa been
produced conteining 0,437 Cu with = copper extraction of 4,67.

The graphite content in this concerntrate 1s 36,37 ang graphite
extraction 1s calculated at approx. 657,

Further cleaning of the graphite cencentrate Ck2R, without return

of the cleaner tailings te the systam, roduces the copper cantent
to 0,387 and inercases the graphite content tao 41,67,

In figure 7 copper extruction in this cleaned graphite concentrate
18 calculated at approx: 2,67 of the fead.

Thua, it seems probable that copper lossas in the zpppax graphite
flotation may prove lower than the 4,67 arrivaed at here.

It may well be possitie to preduce a graphite cencentrate with

a Cecontent higher tharn that attained in this test. The possibility
of a aaleable product, however, is alight. Rougher flotation with

2 cleaner steges incressed the C-content frow 167 to 367 Or an avera,
of 7% per stage. The third cleaning increased the Owecontent from
367 to 41,57 or 547, Additionsl cleaning will in 211 probability
result in diminishing conoentration per atep, thus quiekly

arriving at additiona) concentretion @épproaching 2ero,

Copper distributien in Figure € is depicted for the fractions =

G . 0,044 mam apd - 0,044 + 0,0 mm. According to the takles 14

may be seen that a distinet errichment of carner oceurs in the
fineet fractions. In the cleaning of Ck2K orly & lit*la avar 50°

or the flie.y dividen chalecopyrite in the concentrats has flostad
(figure 7). In Buld sulphida Flotatinm ceprer extraction ir coarse
Bull finé Fraotions are pimilar, and thus nimilar *o tofal extractien
(Tigure &), Buly sulshtde Flofetion produced u concen'rate oontatalng
tpprex: T16,5Y suiphide winerals (207 chaleopyrite end $6,5" iron
sulphides), 21,5 insoluble in 3IRND_ :1MC1, apd 6" combustion loss



(graphite) wes produced. 7 eleener stages were applied and it ig

assumed that additional cleaner stapes will result in cons derably

lower insoluble content.

It should be possible to produce a bulk sulphide concentrste with

comparatively low graphite content from an ore gimilar te that

used in the test.

Ascording te fizure 9 it appears that mainly pyrite has floated

whereas pyrrhotite has mainly gone in the tailings of the sulphide

fletation.

Copper content in the tailings of the bulk sulphida flotation is

approx. 0.6" and represents a Cu-extraction of approx. 19 .57,

it may be assumed that an increasc in scavanger volume will

reduce the C-content in the tailin:s zvd thus the conper lnns.

The copper loasss in the tailirps from 1he sulphide fletat.orn

are definitively largest in tht?%ractinn (figure 8) und 1t sprears
that most of the echalcopyrite which has gone in the tailings

exists as free grains. The scavenser veolume has therefsre leen

insufficient.

Fipure 10 depicts & weight distribution on the besis of themicnl

analysis. Calculated weights show large deviations and vefiagt the

chemical analyses’ degree of reliebility. Since the copper &nd

sulphur analyses must be comsidered as moet relianle, 1t was

decided to use diswibution ecaleouleted from these analyses as the

basis for a collectrive tabularization of welights and extractions

(figure 11)

The calculation of the combustion loss (gramvhital is jeast reliakle.

This ia because combustion loas analyses are difl:icelt to determine.



