
çj Bergvesenet
Postboks3021, N-7441Trondbeim

Rapportarkivet

Bergvesenet rapport nr

7043

Intern Journal nr Internt arkiv nr Rapport lokalisering Gradering

Kommer fra ..arkiv Ekstern rapport nr Oversendt fra
Kautokeino kobberfelter Bidjovagge Gruber

a.s.

Tittel

Fortrolig pga Fortrolig fra dato:

Kautokeino Kobberfelter: Pilot Testing of Graphithe-rich Ore from Bidjovagge

Bedrift (Oppdragsgiverog/eller oppdragstaker)

Kautokeino kobberfelter A/S,
USB

Forfatter




Mortenson, Magne




Dato
.

Ar
,

„ Hattrem, Thor




13.12 1963

Kommune Fylke




Bergdistrikt




Kautokeino Finnmark




1: 50 000 kartblad

18334

1: 250 000 kartblad

Nordreisa

„
Fagområde

Oppredning

Dokument type Forekomster (forekomst, gruvefelt, undersøkelsesfelt)

Bidjovagge

Råstoffgruppe

Malm/metall

Råstofftype

Cu

Sammendrag, innholdsfortegnelseeller innholdsbeskrivelse
English translation 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 look into the loss of copper as a consequence of the graphlte cleaning.
The report concludes that it is possible to obtain lower copper losses in the graphite flotation, down to less than 5%.

I The possibility of producing a saleable graphite product appears to be slight. ( C-conc up to approx. 36%) Using a
suitable collector it is 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.



PILOT TESTING OF GRAPRITh-RICH ORE FROM BIDJOVAGGF.
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Summarys

The purpose of the test was primarily to explore the possibility
for the graphite cleaning of graphite-rich ore in pilot scale,
and at the same time to obtain more exact data on the copper-
losses involved. The possibility of producing a saleable graphite
product wns also to be explored.
After graphite cleaning a aulk sulphide product was to be produced
in order to determ5.neits C-content.
From ore containing 1.87t Cu and 15.95 C, pilot testing has
produced n graphite product with 0.435 Cu and a calculated copper-
extraetion of 4069. The graphite content of this product was 36.$g
with a graphite 'extractionof approximately 655. Thus about 355
of the cro's graphite content goes on to sulphide flotation.
burther cierriav ef the "rnphite product proved that it was possible
to corper coni;entto 0.381, which represents approxi-
stely 2,6g.of Ule or corper. At the same time the graphite
eontent frot .36 to 41 t
hrom the onsming bulk sulphido flotation a product containing
nonroxim3te2y 6' G WS7 obtaIned. However, eleaning was insufficient.
22,1 et-the producI t! not solvable in 311NO3:1HC1and includes

craphits Additioral cleaning would result in a lower insolvable
content 1.ndcnsequently E lower content of graphite, since
gxphitr i. finely divIded constituent of the silicatefels.

It •oems ree.;en::ile.to nssuce thEt in the milling of an ore
correerer.di: to L bere tested, graphite can be floated

,efere :Jh3phideflotation with a copper-loss in graphite of

resson5', .nd :;:eteis/to ceneve that this loss can
be

The pility of prefticinEa seleeble graphite product appears
to be adir'L 7 gr:phit eroduct oetained is very fine grained.
A. ;;crescng	 show 1;h5,190" passe3 0.044 rammesh (325 mesh


cleuner-tep without return of the taiIings to
tbn sys rYo EJn rtditUeEl cancentration of merely 55 after
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P11,02'TFSTING OF GRAPHITF-RIGP Oal FROM BIP.TOVCGF.

_Ifepoyjtof tegt 1007614

After some experimentation the test was set up and run asshown in figure 1.
The ore was ground to approximatoly 62 - 0,074 mm (figure 2).The frother used was T.E.B. (triethoxy butane) in the amountof approx. 200 m1/ton or 175 g/ton. Approx. 100 ml/ton wasadded tc the tank before the first rougher end app,rox.50 ml/tonbefore both the second and the third rougher directly to theflotation cell. Since graphite has a natural ability to flost,nn collecter was used. The sulphides were floated using approx.150 g/t X-a-xantate as collecter. Additional frother was notnecessary for the sulphido flotation.
The graphite was cleaned in 2 steps with the return of thecombined clesner tailings to the first rougher, 1n edditionthere was added a third cleaner step in order to determine thepossibility for additional cleaniog. The tailings from this thirdcleaning were therefore not returned to the system.The tailings from the graphite flotation were pumped to anothersystem for bulk sulphide flotation. In this system the numberof cells were not sufficient to provide both high copper contentin the concentrate and a high copper extraction. However, thepurpose of this sulphide flotation was primarily to obtainorientation on the graphite content in the sulphide productafter the proceeding graphite flotation.
The products obtained in this test are underlined in figure 1.The screen results are shown in figuee 3. The graphite productCk2R is very fine with 89X - 0,044 mm.
Assays of the various products are shown in figure A. Graphitecontent has been determined by combustion loss at somewhat over900oC after removAl of mineral solvable in 3HNO3' 1H01. All•


sulphides and carbonates are assumed disolved by the acid,leaving only ailicates and graphite. Combustion loss is givenas weight percent of the original sample. Since the graphite is



a finely divided constituent of the renk complete nembustion
is improbable and the actuat graphite content may thus lie
higher than combustion loss anclyses indinate.
The amount of carbonate in the varions products is assumed to beequivalent to that soluble in acetic acid
In figure 5 the mineral constitution of the products is calculatedon the basis of chemical analyses. The amount of silicate minerelsis calculated as the difference between that insoluble in 3HIVO3:1HC1 and combustion loss.
In figure 6 extraction is based upon chemical analyses.
As shown in figures 5 and 6 a graphite product, Ck2R, has beenproduced containing 0,43'!Cu with a copper extraction cf 4,6T•The graphite content in this concen+rete is 36,3" and graphite
extraction is calculated at approx. 65T.
Further cleaning of the graphite concentrate Ck211„withoutreturn
of the cleaner tailings to the system, reduces the copper contentto 0,381 and increases the graphite content to 41,6".
In figure 7 copper extraction in this cleaned graphite concentrateis calculated at approx. 2,61 of the feed.
Thus, it seems probable that copper losses in the apppax graphiteflotation may prove lower than the 4,6' arrived at here.
It may well be possible to produce a graphite concentrate witha C-content highor than that attained in this test, The possibilityof a saleable product„ however, is slight. Rougher flotation with2 cleaner atages increased the C-content from 16' to 36' or an averaiof 7« per stage, The third cleaning increased the C-con+ent from36t to 41,51 or 53'. Additional cleaning will in all probabilityresult in diminishing concentration per step, thus quickly
arriving at additional concentration approaching zero.
Copper distribution in figure 8 is depicted for the fractions
Ou • 0,044 mm and - 0,044 + 0,0 mm. According to the tables it
asy be aesn that a dlstinet eerIchment of copper occurs In theflnisatfractions. In the cleaning of Ck2R only a little over 501
of the fiLtiy dIvIded chalcopyrlt. in the concentrate has floatsA(ftgure7). In bulk sulphlde flotatIon copeer extraction Ir eoaraeand fine PritetIonsare elellar, and thue almilar to total exteantien(ripire 6), Bulk aulphide flotaiion produced a concentrate containingapprex. 76,5T auIphide mlnerala (204 chaleopyrite and 5615' ironoulphldee), 21,5":insoluble In 3HNO.„:1HC1,and 6' combustion loss



(graphite)wae produced.5 Oleaner stageswere appliedand it is
aesuned that additioneleleaner etageswill reault in considerably
lower insolublecontent.
It ehould be possibleto producea bulk aulphideconcentratewith
comparativelylou graphitecontent from an ore similarto that
used in the teist.
a3cor4ing to fieure ; it appears that mainly pyritehas floated
whereas pyrrhotitehas aainly gone in the tailingsof the sulphide
flotation.
Copper content in the tailingeof the bulk sulphideflotationis
approx.O.6 and representsa Cu-extractionof approx.19,5'14.
It may be assumed that an increasein scavengervolume will
reduce the C-contentin the tailingsand thus the copper loss.
The copper losees in the tailingsfrom the sulphideflotationfineare definitivelylargest in the/fraction(figure8) and it appears
that most of the ohalcopyritewhich has gone in the tailings

exiete as free graine. The ecavengervolume has thereforebeen
ineufficient.
Figure 10 depietsa weight dietributionon the basis of chemical
analysis.Calculatedweights ahow large deviationsand refiectthe
chomioalanalyesisdegreeof rellebIlity.8ince the copperand
sulphuranalyseemust be consideredas most reliable,it was
decidedto use dietributioncalculatedfrom these analyeeeas the
basis for a collectivetabularisationof weightsand extractions
(figure11),

The oalculationof the combustionloss (granhite)ie least reliable.

Thie is beceuse coMbuetionloso analysesare difficultto determine.


