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Description of the purpose of the flowsheet.
Purpose is bulk sulphide flotastion which is suposed to give tailings with as little as possible Cu and a bulk-konc
with lowwest possible silicates (insolubles).
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Test based on ore with followingassay:

2.56% Cu
6.55% Fe
5.94% S
76.4 % insoluble

7.38% CuPeS2
6.28% FeS,mineral x.
1.4 % Fe Tin ankerite

composition 76-4 % insoluble

calculated

x) Accordingto the assay of an ore samplowith ca. 2.8% Cu

there is eatimatedhere to be 5-6% ankerite.

Sulfidesin the ore amountto ca. 13 wt.%. Accordingto batch

tests it appearethat most of the carbonategoes with the tail—

ing in bulk flotation. However,since some of the ailicatemin—

eral (combinedgrains)float with the sulfidee,the weight of

the bulk conc. is estimatedat 15% of the foed. The sulfides

are first floatedin a bulk—sulfide—cone.Thin bulk—eulfide—

flotationis proeumedto yields

Tailingwith the loweet possiblecopper content.

Bulk—conc.with the loweet possiblecontentof undissolved

mineral.

per. 1. Can be achievedby grindingto 65 meøh. Batch teate

show in additionthat tho scavengerstage after rougher

flotationlowers the copper contentof the tailing.

per. 2. Ia achievedonly after grindingto 100 mesh using two

cleanerstages in batch tests. The last conditionis

not expectedto alter appreciablyin continualtoste

in pilot scale. The cleanortailingethen go into the

proceesae circulatingloads. The pilot plant is assumed

drivenwith a feed of 150 kg/h or 2.5 kg/min. The amount

of feed is somewhatsmall with respectto the plants
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capacity. Rowever,in ordorto have as long a testingtime as

possiblein the pilotplant,this rate of feedwas chosen. The

batchteete indicatethat in orderto obtain2- 3% undissolved

in the bulk-conc.the ore must be groundto ea. 100 mesh.

Agitationand flotationtime were both foundto be oa. 10 minutes.

Uith a foed of 150 kg/h and 25% solidein the everflowclassifier,

an agitationtime has been calculatedwith of a littleunder11

minuteein the conditioneerepresentedon the flow sheet.

Flotationtimevith 150 kg/h and 25% sol.idefor the bulk- rougher

flotationia calculatedto 16 min. in 2 75..litrecells. Cal-

culationhere ia acoordingto grosscellvolumeand no conelder-

ationhas been takento eleanortailingand acavengercono.

sincethese,acoordingto batch.tests,representa relatively

smallamount,rospectivelyca. 3- 4% and 2-3% of the feed. The

flotationtime in the scavengerstagela consequentlyalso 16 '

min. and each cleanorstagehas a flotationtime of 8 min. Add-

itionof waterto the eleanerstagesis controlledso that the

tailingfrom th.:bulk-flotationcoutainamax. 25% solids,min.

20% solids. Reductionto 205 solidsin the tailingwill reduce

the flotationtimoby a littlomore than 3 min.,from 16 to 13

min. If considerationis takento cleanertailingand seavenger

cono.,the flotationtime with 20% solidsin'thetailingis set

approximatelyat 10-12min. each for the rougherflotationand-

the ecavengerflotation. Accordingto the batchteetsthis flo-

tationtime shouldbe sufficient.

ReaPents. 


K- a- x, whichfrothepine oil,was used as collector.Aceording

to the batchtests,the followingquantitiesare eetimatedt

Rougherflotation ca. 50 g/t
Scavengerflotation 30 11

The amountof pine oil must be sufficientto produeefrothingin

the last seavengereelland is estimatedat g/t.
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Cu—flotation.


The flowsheet for the plant is built upon the following principles:

A considerable part of the chalcopyrite is floated and refloated

ln a circuit with rolatively high pH. The rest of the ehaloopyrite

is floated in a eircuit with lower pE, and the portion that floats

here is after cleaning brought into the first eircuit with higher

pH. In eircuit 1 with high pH the aim is to obtain a Cu—cono.

with relatively high oopper content. In circuit 2 with lower pE

the aim is to obtain a Fe—conc. with the lowest possible copper

content.

Tho concontrate from the bulk flotation will amount to ca. 15%

of the feed in the present sample, according to batch teste.

With addition of water to the bulk—cone. with ca. 10% solids, an

agitation time with Ca0 of a little over 16 min, is achieved.

Ca0 is added until the pH is 11.5 (perhape the pE should be a

little higher). In Cu—rougher flotation with 10% solids in the

pulp, a flotation timo of a little over 8 min, is achieved.

This flotation time is possibly too long, in which caae the flow

shoet must be arranged such that the Cu—rougher flotation can be

carried out in ono of the 18-1 Denver cells. Tho other 18-1

Denver cell, which is labled "ingen flotasjon" (no flotation),

must be used as a cleanod cell for the Cu—rougher concentrate.

Tho tailing from the Cu—rougher flotation goeø to a double oell

with a combined cell volumo of 60 1. The cell is run at a low

pulp levol and as much air aa possible is givon the cell without

causing flotation. The purpose of this air blowing is in part to

causo a chango in tho flotation proporties of tho pyrite part—

icles and in part to achieve a sinking in the pH of the pulp

before the Cu—scavenger flotation. A flotation time of a little

over 30 minutes is assumed for the Cu—scavenger flotation. The

scavonger concentrate is aøsumed eleaned twice in order to bring

as little xanthate ae poesible back into the first circuit.

Poseibly a little collootor must be added in the last scavenger

cell in order to lift the last remaine of the chalcopyrite and

it is also possible that a little frother must be added. Addition



of vaterto the On...systemis adjustedsuohthatthe systemvorks

vith10% solidsin all stages.

AttaohedAs flovsheet1 and the samplingform.

Ore DressingLaboratory,Maroh19, 1959

Sign.



ken.;71ole,no kober /e/1er  

-57a /re /

le,ye

Rc;T,ds

Ca

)49, lasion

(tden

®1)9 C41

R.9(r-,5oa'spr)

Tank.

De»ver

c
2

//e

r

Z
Ki8

e

mmer13k 2R

45, Si 0/7

Bk1R Tank

/4-/

.7.,

..7n5e7i/of

@RCJA
® R Cj.k

fasjon
, P"or

ac.,/‘ PJ/pn , o
C.....5c.

/N C" - 5 C k

0 B.5ck

® R

e r

fr
-k A

-54 AI
Ey ,n/er

De;s1-Cr

Cc.;)k,s-kone

1:33)
Ce.c5c k-

(2)

De site,-
4b.hord

IR

Ct, c 2 R

ru- r 4 k
'

--/j-nylrAks).
reserve =
C elle

n HP/ -,
red•

9/3-59



tati Jole/ nO


Shyn/re

kob4er 7e/ ie r 


or 107/a, yy

	 lar prche laktr,9:

"Prcky e

(W. mrk TrodJ lej+

1 P9 7o5o ds

Z if at Roc yher Bii/k
Bk /1? r et7se /5
bk 2.R

5 B5c Bjlk 7/oi SCavgyier ,bone
6 Av3 on,

Cis P4 n 9 Ct;
8 R CtZle 7?eti9her Cu- 4rone

R ac A — — pot -av9.an,
10 Cci-k C-Iffne('rensel -(9)
I I 1v9. i9. - ren .51.4

PaC"...54 7a90n, Scavg er //01

/3 Ca-se x I a; -scav covie etta

CA. A I 1101 Av5 j
/5 Cti5c1c11 4 tone cell e
Ib tis-Kone -civ 9. celicil
17 Ce; Sc t f t scav Ln. e (c2441911)
18 (tx _Sek 1,1) C4A5cnvtone re se (3

71-1Oli ab C). rensunc.)19 6..Z.,5c-Alk

Zo aiSckzRCi Scav Ente rensel z.s.
2 / CA:- ScA 2,F? goi av 2.. rei,s1n

/417 rY)

pola sj

Cc;- flafa 5)o in

fo-v-
bere.5n
tchi:

R5

x

k(As

Av9. 05 lisirone 4 / Åver sin 4ercil lov* a vosie dl en 44,19 aksjon

A:- kisint €1, •)evn 4i779Ara 510 n r soode 5 ofi 14y senene undernicht

T 15 . forrnlef* itecin seftes op f-or er(94 ilfj 5 a v


p radi I len Ber-eynin, pa 9r 4,9 a v C4.-an44Se

	

ifrlx7; 4 ec;

a- lorcie /1n ,seki

A v fi rodjk len e

5- it s - tOri e

= l0a (g9-Av5)6...:t (at - o/
R9(sk -Av5)(c.t..":k -ths)

(g9-4v3) tA.4 (Cc;k - fl w
R Io0

12,(8t-Av9)(C.4; ICts)

av9an = 100
fl ffy (isk -Av5) °

771


