\[ ‘X‘ Bergvesenet Rapportarkivet

Posthoks 3021, N-7441 Trondheim

ke b e e e b

A AP 200 A AR

AN ARSI

AN IS

T BergveSenet rapport nr intern Jounal nr Internt arkiv nr Rappor tokalisering Gradering \;
5415 77
| P s ___1 — ol Sl
Kommer fra ..arkiv Ekstern rapport nr Oversendt fra Fortralig pga Fortrohg fra dato:
Hydro
i 5 it o . N M o o R
Titel

Diverse tilbud fra SALA INTERNATIONAL AB vedrgrende laboratorie- og pilotundersgkelser og
mobilt anlegg for forscksoppredning av Kolsvik- malmen.
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"BETR. PROJEKT BINDAL -~ LABORATORIE- OCH PILOTUNDERSGKHINGER

VAR OFFERT NR 10a.S.44%2
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VI HAR NGJET UFFERERA VARA LABORATORIETJUNSTER ATT UTFGRAS VID
VART MINERALPRUCESSLABORATORIUM 1 Saln ENLIGT FSLJANDE FGRSOKS-
PROGRAM: '

1. SATSFoRSoh (PER PROVTYP)

1:1 KROUSSNING TILL MAX PARTIKELSTORLEK LWMPLIG FOR MALNIMGSFoRSOK
1 SATSHVARNAR.

1:2 MALNINGSUNCERSOKNING FUR ATT FASTSTALLA SAMBANDET MELLAN
HETTOHMALNINGSENERGL OCH PARTIKELSTORLEKSFORDELNING,

1:3 KLAS3SERING AV LaMPLIG MALPRODUKT VID Ca 100 UNMUHMICRON)
135 SHAKBURDSFGRSGK PA FRAKTIGNEN + 100 MICRON FoR ATT BELVSA
MoaJLIGHETEN TILL VATGRAVIMETRISK ANRIKNING AV CIRKULERANDE

LAST I MALKRETS.

115 NECMALNING AY KROSSFRODUKT TILL 24 80 070 -7% MIZRGN
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l_ (LANPLIG.HIVA ENL. TIDIGARE -UTREDNINGART BAMT FILOTATIOMSFSRTAK

FaR ATT FASTSTALLA HALT = UTBYTESFUNKTIONERNA FOR OLIKA MINERAL-
HOMPGNENTERNMA.,

l:6 #RAMSTKLLNING AV LEMPLIG M&NGD FLOTATIONSKONCENTRAT FoR LAKNINGS-
oCH CIP-FORSGOK FGR AU-UTYINNING.

137 NEDHMALNING TILL TRE LaMPLIGT VALDA PARTIKELSTORLEKSFGRDELNINGAR
FOLJT AV LAKNINGS- (MAX 48 H) OCH CIP-FERSOK FER AU-UTVINNING.

A L gbun Jan foer A &

118 AVVATTNINGSFGRSOH, SATTNINGS- OCH FILTRERINGSFGRSEH, I MAN
Aa'l BEHCV,

. —— .

2:1 ~KROSSNING - MALNING - KLASSERING - VATGRAVIMETRISK SEPARATION
- FLOTATION 1 EMLIGHET MED FUYTSCHEMA SOM FASTSTALLTS EFTER UT-
VARGERING AV SATSFERSEKEN.
- LAKNING AV FLOTATIONSKONCENTRATET F&LJT AV CIP- AU-UTVINNING
1 BATCHUTFERANDE.,

212 - SAMMA SOM 231 MEN UTAN FLOTATION, :
- LAKNING AV AVFALL FRAN VATGRAVIMETRISK SEPARATION FGLJT AV
CIF-AU-UTVINNING 1 BATCHUTFGRANDE.
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3. FOGRSOHSMATERLIAL

FGR SATSFERSEKEN UNDER PUNKT 1 BEHSVER VI 150 - 200 KG AV LAMPLIGT
FGROOKSMATERIAL PER PROVTYP.

V1 HAR ERFARIT ATT TRE OLLKA PROVTYPER WR AKTUELLA FOR FORSEK
YaRFGR VI CA BEHJIVER 3 X 150 - 200 KG.

FoR PILOTFSRSGH UNDER PUNKT 2 BEHOVER VI 75 - 100 TON AV LaMPLIGT
FORSOHSMATERIAL. HAR RaKNAR V1 MED ENDAST EN FROVIVP,

PROVERNA SHALL KOSTNADSFRITT TILLSTALLAS MINERALPROCESSLABORATORIET,
SALA INTERNATIOMAL ABs SALA

4. KOSTNADER

FoR SATSFORSOKEN UNDER PUNKT 1 AR FORSSHSKOSTNADEN INKL. UTVARDERING
UCH RAPPORTERING SEK 132.000:- PER PROVTYP ELLER TOTALT SEK
3%7¢.000:-, ;

FOR PILCTFGRSIKEN UNDER PUNKT 2 &R FURSOKSKOSTMADERNA INKL,
UTVARDERING 3CH RAPPCETERIMNG SEit 240.0072:-
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GEMNA OFFERT &8 GILTIG T & M UTGANGEH AV MARS  -8o.

MED WANLIG HALSNING
Saba INTERNATIGHAL AB
PROCESSAVOUELHNINGEN
GUSTAY VON WACHENFELDT

VI HaNVIS&R TILL TELEFONDISKUSSION DEN 17/12 -85 ANGAENDE KOSTNADS-
. IRDIKATION FOR ETT ANRIKNINGSVERK FOR BINDALMALMEN.

FGRUTSATTNING: KAPACITET 200 TON/DYGN ELLER &.5 T/H

. MAX. STYCHKESTORLEK 1 INGAENDE MALM 300 MM
MALENERGIBEHOY 12 KHH/T
FLOGTATIONSTID 1% MIN ROUGHER - SCAVANGER
LAKTID 24 TIM
FLOTATIONSKONCENTRATHANGD 10 0/0 AY INGAENDE
UTRUSTNINGEN LEVERERAS ' 'SHIDMOUNTED™’
INKOMMANGE ELKRAFT 3 4 380 V50 HZ.

OMFATTHING: & KRJSSVERK BESTAENDE AV:
INMATHINGSFICKA MED GQRIZILY 9CH MaATARE.

PRINAR HaFTHROSS MED INTAGSGPPHING 750 % 00 MM m
HELLANFICKA MED MATARE h

. ' SIKTSTATION MED DUBBELDACKAD SIKT 1200 K 4200 MM _ m
SEKUNDAR KONKROSS TYP SVEDALA 200 x
TERTLIAR KONKROSS TYP SVEDALA 200 '

. SAMMANBINDGANDE TRANSPO RTGRER SAMT TRANSPORTAR
" TILL UPPLAG.

B MALNINGS- 0CH GRAVIMETRIKRETS BESTAENDE AV:
BANDUATARE MED VAGUTRUSTNING FER AUTGMATISK
KaPACITETSREGLERING '
BANDTRANSPORGR TILL KVARN
KULKVARN STORLEK 1.8 X 3.4 M
HYDROC YKL ON
SPIRALER HED TOTALT & ST PAMATHINGAR
SKAKBORD GELSTER 15/8
SLURRY PUMPAR S .
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FLOTATIONSANLAGGNING MED LAKNING BESTAENGE aY:

[ 9]

V HONUITIGNERARE 1.5 M3 .
ROUGHER ~ SCAVANGER MASKINER 14 ST CELLER YaRUERA
0.6 M3

CLEANERMASKINER 30 ST CELLER VARDERA 048 M3
KONDITIONERARE 2.5 M3
LAKTANKAR 4 X 10 N3 FoR CAREGH IN LEACH

)

SLURRYPUMPAR
LUFTSYSTEN :
REAGENSSYSTEM ' v

0 LAKNINGSANLLGGNING BESTAENDE AV:
KRONDITIGNERARE 25 M3
LAakTANKAR 4 X 70 M3 FGR CARBON IN LEACH
SLURRYPUMPAR
LUFT3YSTEH
REAQENSYSTEM

E  HRINGUTRUSTNING OMFATTANDE:
PROVTAGARE PA INGARENUE, AVFALL OCH KONCENTRAT
SAMMANBINGANDE RGR OCH LEGNINGAR
FuRSKVATTENPUNMP
URIFTSLABURATORIUM
ELFGROELNINGSCENTRAL

F HARKARBETEN
PROCESSBYGGND 20 X 30 M

FRC\KI\ER B B L M g AR St i B> B 5 4 ity W8 - P |

FLaTSHOINTAGE
RESERVDELAR
ICRIFTTAGNING
UTBILDNING




{ FRISER WAR RUSTNALSINDIKATION FGR DE OLIKA DELARNA WR FGLJANDE:

4.850.000:-
2.400.000:-
=.200.000:-
5,100.000:-  ALTERNATIV
1.£00.000:-
&.200.000: -

J QRUPP

cy O 3
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FUSTNADERNA AVSER UAGENS PRISNIVA OCH BoR SALEDES RAKNAS URP HED
CA 0.75  0/0 PER MANAL FRaM TILL TIDPUNKT FGR IDRIFTTAGNING.

I UVAMSTAENDE PRISER KHAR VI INKLUDERAT UTRUSTHNING FRAM TILL
""HLEEE LOADED CARBOW''. KOSTHAL FoR UTRUSTNING FSR FORTSATT BEHANDL

.«-» LG

FRAM TILL FULCTASHIR EERIR P2 ViLﬁEN“ﬁEfGQ'SQH_?ELJEST’*"“‘“”‘“‘*‘f‘-~

Y1 BER EF S_.L.A INKLUDERA DENNA RUSTHADSPOST I ER TUTALKALRYL.

. TICPLAN FRAM ORDERDATUM:

BY335TART PRICESSEYGSNAL 4 MAN
LEVERANS A PRUCESSMODULER 7 MAN
START PROVORIET 10 HAN
PRIDUKTLON 12 MAN

BEMANNINGIFGRSLAG:

1 ANRIKNINGSINGENJGR DAGTID
I LABORANT
. 1 UNDERHALLEMEKANIKER
I KRISSKITARE PER SKIFT
< PROCESSHATARE PER SKIFT
.FGR SToRRE SERVICEARBETEN: T.EX. EBYTE AV KVARNINFODRING,
TECKNAS ETT SERVICEAVTAL MED LAMPLIGT FSRETAG 1 OMRADET.

V1 GHSKAR ER ALLA EM TREVLIG HELG OCH HOPPAS PA ETT INTRESSANT
SANARBETE UNLER 1936

SALAa INTERNATIONAL
ANLAGGNINGSAVIELHINGEN

3 HLOLLBERG

M e ———————




1984-05-30 GK/AMA

GYran Kollberg

A/S Sulfidmalm Faclonbridge Nikkelverk Aktie-
selskap

P.0. Box 457

N-4601 KRISTIANSAND 5

Norge

Attention: Ronny Sivertsen

OFFERT MIM 214.84.477/1

’

Aberopande sammantr¥de {1 Sala 29-30 maj 1984 har vi nijet
sammanfatta leveransomfattning och pris enligt f31jande:

Bindal - projektet

Pos 3035 SBandmatare med vigutrustning fr automatisk kapacitets-
reglering.

Pos 3040 Bandtransporttr 18ngd 9 m, bredd 500 mm

. -~ pos 4700 Kvarnvagn, komplett med SRR kvarn 1.8 x 3.6 m
» 3 Slurrypumpar SPV 232-50
1 Spiral Mark VII med tre ingdngar
1 Hydrocyklon Krebs D6B

Pos 5000 Flotationsvagn komplett med Z st
Konditionerare ANC 1 53. 2 +2st
Flotationsapparater AS 0.6-2, 4 + 4 st
" AS 0.21-2, 1 blasmaskin
Slurrypumpar, SPY 232-50 5 st.

Pos 5500 Flotationsmodell, komplaett med 3 flotations
apparater AS 0,21-2

oL @0

Pos 5800 Reagensutrustning bestiende av 1 mixertank 200 liter,
med omrdrare och transferpump, 3 stycken 200 liters
fSrridstankar, 1 reagensdoseringspump med 12 manuellt
justerbara pumphuvuden samt 1 skumbi{ldardoserpump.

voil2
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Goran Kollberg/ama

Pos 9000 Diverse hj¥lputrustning omfattande:

st Domkrafter

sats Sammanbindande rdrledningar

. Ve elkablar

st ElfYrdelningscentral

" Provtagare fir torrt gods pd band
. Provtagare fir pulp

" Avfallspump VASA G 80-214-80S

. Vattenpump VASA G 80-213-80

Totalpris fir ovanstlende anléggning ......cccevvvnvans SEK 5 167 000,-

-t el P mnt et wd wd PO

Villkor enligt vAr tidigare offert No. MIM 214.84,477, daterat
84-02-08, samt forslag till Letter of Intent, daterat 84-04-26.

]
Med vinlig hilsning

SALA INTERNATIONAL AB
Anli¥ggningsavdelningen

Gbran Kollberg Ingvar Liljeberg

Kopia: Arthur Ronnkvist



Bilaga 10

GRINDABILITY TEST

Particle size (kBO) vs net energy input
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BTN,

Syfte:

Omfattning:

Priser:

Betalnings-
villkor:

Tidplan:

LETTER OF TINTENT
BINDAL GULDPROJEKT

Ett nytt foretag till halften dgt av Norsk Hydro har

for avsikt att kopa en mobil forsoksanrikningsanldgg-
ning, Caravan Mill, frdn Sala International. Anldggningen
skall uppforas i Bindalsomrddet och anvdandas for provan-
rikning av den malm, som bryts i en undersokningsort i
Kolsvik-malmfyndigheten.

Provanrikningen dr planerad att borja under hosten 1985,

For att mojliggora kortast mojliga leveranstid av Caravan
Mill-utrustningen har Norsk Hydro och Sala International
overenskommit de villkor som framgdr av detta "Letter of
Intent", vilket &r baserat pd SALAs offert MIM 214.84.47?'
daterad 1984-02-08 samt diskussioner i Sala den 28 mars 195,

Caravan Mill-leveransen omfattar basutrustning enligt bifo-
gad specifikation avseende malning, anrikning och avvattning
berdknad for en ingdende kapacitet av 10 t/h.

Anldggningens utformning framgdr av layoutritning A1-2030047

Priset for den specificerade utrustningen ar SEK 8,850.000:1.

Priset galler fritt svensk verkstad och ar fast, for leverans
senast 1985-09-30.

30 % vid formell order
60 % vid leverans frdn fabrik

10 % vid anldggningens idrifttagning dock senast 3 mdn.
efter leverans.

Letter of Intent signerat senast 1985-04-12.

Formell order senast 1985-04-30.

Matt- och belastningsritningar for fundamentering sandes
senast 1985-05-01.

Leverans frdn verkstad semast 1985-09-30.
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Annullerings- Norsk Hydro har rdtt att annullera detta "Letter of Intent”
ratt: fram till 1985-04-30 mot ersattning for Sala Internationals
nedlagda kostnader, dock max. SEK 250.000:-.

En eventuell annullering skall vara baserad pd att projek-
tets tidplan vdsentligt fordndras eller att projektet ej
genomfores overhuvudtaget.

I hindelse att Norsk Hydro utnyttjar sin annulleringsratt
skall betalning ske 30 dagar efter fakturadatum.

Process- och SALA forbinder sig att bistd Bindal-projektet med process,
montagehjalp: montage och igdngkdrningshjdlp mot ersdttning enligt gdllande

. prislista.

For att gemensamt utveckla en lamplig process for vidare-
forddling av flotationskoncentratet bidrar SALA med personal-
insatser frdn vdr processavdelning motsvarande en kostnad av
SEK 100.000:- samt kommer SALA aktivt att stodja process-
utvecklingen med eget know-how och i Gvrigt utnyttja de
kontakter SALA har med t ex Bartles, Mountain States, MINTEK

och KAMYR.
. Sala 1985-03-28 Sala 1985-03-28
for Norsk Hydro A/S for Sala Internat1onal AB
LA
. Kurt Ohlsson

- /
................................. .L:/f[é%?f./??????%@f.,;.........
Goran Ko]lber%:::::§E;>
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1985-03-28

Inmatning

Malnings
vagn

Gravimetrisk
anrikning
rammonterad

Flotation
vagn 1

Flotation
vagn 2

Flotation
rammonterad

Bindal ~ Specifikation malning - flotation - avvattning

for okad kapacitet till 10 t/h ingdende godsmdngd

]

st

st

st

st

st

st

st
st
st

st
st
st
st

st

Bandmatare med vdg utrustning for automatisk
kapacitetsreglering

Bandtransportor langd 9 m bredd 500 mm

Kvarnvagn komplett med kvarn SRR 1.8 x 3.6 med en
netto maleffekt av 96 kW

Slurrypump till cyklon SALA SPV 263-80 med variator-
drift och 7.5 kW motor

Hydrocyklon SALA Krebs D 10 B med gummifoder och
manuellt justerbart apex

Spiraler SALA MDL Mark VII vardera med 3 st ingdngar

Slurrypump SALA SPV(C 232-50
Skakbord SALA Deister 15 S

Konditionerare SALA ANC 1.5 m3
Roughermaskiner SALA AS 0.6-2 med skumavstrykare
Scavangermaskiner SALA AS 0.6-2 med skumavstrykare
F]otations1ﬁftf15kt

Skumpumpar SALA SPVC 232-50

Avfallspump SALA VASA G 80-214-80S med 7.5 kW motor

Repetering 1 bestdende av 7 st SALA AS 0.21-2
flotationsapparater med skumavstrykare

Repetering 2 bestdende av 6 st SALA AS 0.21-2
flotationsapparater med skumavstrykare

3

st

Skumpumpar SALA SPVC 232-50

Repetering 3 bestdende av 5 st SALA AS 0.21-2
flotationsapparater med skumavstrykare



SFLLA

Reagensmodu]
rammonterad

Fortjockning

Filtermodul
rammonterad

Hjd1put-
rustning

st
st
st

st

st

st

st

st

st

st
sats
sats
st
st
st

st

Kalkmjolksberedningsenhet med doseringspump
Beredningstankar for reagens med propelleromrorare
Forbrukningstankar for reagens med doseringspumpar
Doseringspump for skumbildare

SALA Lamelifdrtjockare LTS 100 med skrapverk och
underloppsventil

Slurrypump for underlopp SALA SPVC 232-50

Vacuumfilter SALA TF 56 med 9 rn3 filteryta

Vacuumstation med vacuumtank, vacuumpump och
filtratpump

Kompressor fdr puffbldsning

Domkrafter

Sammanbindande rorledningar
Sammanbindande elkablar
Elfordelningscentral

Provtagare for torrt gods p& band
Provtagare for pulp

Vattenpump VASA G 80-213-80

2/2



SALA LABORATORIERAPPORT NRF-10684
QUG | ———

KRENDE Anrikningsforsok pd guldmalm fran BINDAL, Norge,
har utforts for att rekommendera fliytschema.

SLUTSATS Momentmalning frin Kgp -2.0 mm ti1l1 Kgg -75 um ger 9.0 kiWh/ton
netto och flotationstesten p& malprodukten ger vid samma
flotation 29 g/t Au till 94% utbyte. Vid selektiv Au-flotation
kan halter p& 200-300 g/t mycket 1att erhdllas men for att

. bestamma utbytet behovs ytterligare tester.
. HGMS tester utfordes pd ett samkoncentrat med resultat som
. inte ger ndgon indikation p& separationsm |igheter.
»
)

DATUM SALA 1984-08-01

o
UTFARDARE M %ﬁ‘rf"‘

Kenneth Johansson

VART ORDER NR 1-480477



SALA | F-10684 1.

—_—

1984 -08-01
Kenneth Johansson/UL

INLEDNING

Av Henning Fangel, Fangel Id& AS och Ronny Sivertsen, Falconbridge Nikkelverk AS,
erhtolls tvd prover bendmnda C och F dédr F holl ca 5 g/t Au och C 8.9 g/t Au.
Arbetet har inriktats pd F-provet.

PROVBEHANDLING

Prov F krossades ner och delades i en del for momentmalning vilken krossades till
100% mindre an 3.33 mm och resterande mangd for flotationstester krossades till
-4.69 mm. Siktanalyser finns beskrivna i bilaga 1 och 2 dar ocksé malprodukterna
finns redovisade. For flotationstesterna maldes 1.0 kg prov i P 200x300 mm
kvarnen med stdnger vid 65 vikt-% fast godshalt.

FLOTATIONSTESTER

Tester har utforts med olika reagenskombinationer och de redovisas i bilaga 3 till 8.
Det har provats tvd typer varav den ena ar att dra upp guldet tillsammans med kis

i ett bulkkoncentrat, vilket har i test 5 givit 29 g/t Au i koncentratet till 94%
utbyte. Den andra vdgen dr att dra Au selektivt for att sedan dra kisen som da

fir ungefar samma halt som ingdendet av Au. For att fd en sdijbar produkt behdvs
200-300 g/t Au vilket ar fullt mojligt att uppnd men for att se vilket utbyte man
kan uppnd behivs ytterligare tester utfiras. Halt/utbytesdiagram finns i bilaga 9.

HGMS ~-SEPARATION
Samkoncentratet frin test 3 delades i tvd delar for HGMS-tester for separation av

Au och kis men resultatet (bilaga 5) ger inte ndgra indikationer till separations-
mojligheter



SALA F-10684 2
A ds A5

Iy — ——————

1984-08-01
Kenneth Johansson/UL

MOMENTMALNING

Malningsstudien &r utférd i § 300x400 mm momentmitningskvarnen ddr malning med
kulor gjorts till tre nivder fran ett ingdende av K80 -2.0 mm. Partikelstorleken
blir Kgq =75 pm efter 9.0 kWh/ton netto vilket kan utldsas ur bilaga 10 och
partikelstorleksfordelningen kan ses for ingdende och malprodukt i bilaga 2.
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BINDAL F Test 1

Ing.analys 987.1 g 3.6 g/t Au

lqz::tn Malning 13.7 min @ 200 x 300 mm st&ngkvarn

Au g/t

Vikts-%
Ber.ing. 100.00
5 g/t AP208
5 g/t AX
0 g/t TEB
. Flot. 5.5 min 29.45
pH -8.2
79/t AP
Og/t AX Y |—*
W" TEB S — 70.55
Scavenger
4 min Flot. 5.62
L—— Restprodukt 64.93
Tg/t AP}~
Og/t AX
0g/t TEB .
Mp 1 7.01
22.44
_ Mp 2 2.89
Konc 19.55

5.4 %25

4.8

15.2

0.51

2.3

0.35

2.8

19.0

7.1

20.8

Ford.
100.0

92.

88.

84.

%S
5.0

15.6

0.51

2.69

0.32

4.9

18.9

15.9

19.4

Bilaga 3

Ford.
100.0

92.7

85.8

76.5



BINDAL F Test 2

Vikts-%
Ing. 998.9 ¢
‘,//,300 g/t Na2c03 100.00
pH 8.5 § 200x300 mm 12 min.
130 g/t Na,CO
7 g/t S 5794 ~ 2%V3
0g/t TEB [ 1
Ej pH 8.5 6 min Flot. 0.53
50 g/t KAX
51 g/t AP208
20 g/t TEB
. 7.5 min Flot. 25.7
20 g/t KAX
10 g/t TEB
pH 8.6
}—-' 2.5 min Flot 2.62
> Avfall 71.14
- i “10 g/t KAX
10,9/t TEB
| PH 8.2 _  wpq 6.42
4.4 min Flot.
19,29
~ 5 g/t KAX
. - .10 g/t TEB
M_.. MP 2 5.01
3.0 min Flot.
S-Konc 14.28
= Au-MP 0.44
5 min Flot.

Ka-Konc 0.09

Y

Au g/t

5.2

274

12.5

3.5

0.6

5.8

14.8

9.0

16.8

105

1100

Utbyte

100.0

28.0

62.0

1.8

8.2

7.2

54.8

8.7

46.1

8.9

19.1

Bilaga 4

% S

5.

1.

18.

12.

19.

18.

20.

21.

2

.53

Utbyte

100.0

1.2

88.7

~15.0

73.7

17.9

55.8



BINDAL F Test 30 4

Ingdende -5 mm 991.5 g

LI:D7 P 200x300 mm 12 min

pH -8.0

@). H,S0,

»8 g/t AP208
10 g/t TEB
10 g/t KAX pH-6.6
® f{ 13.5 min Flot.
pH -6.4 - 7.8
0g/t KAX | _
t TE
./ B pH -7.9
Scav.
- Avfall
O0g/t KAX ’
0g/t TEB
———— MP 1
pPH -7.6 = 8.1 7 min Flot.
0 s
l\ EE— MP 2
4.4 min Flot.
7
o PH -7.9 + 8.1
=g S-Konc

10 kG

+ 147 pm
. —

x Y 15 k6

L— Magn

Omagn

Magn

Yy

Omagn

Vikts-%

100.

30.

67

23

20.
.04

NN SN

00

37

.16

.47

.54

.83

.37

.95
.62

.18
.67

Au g/t

6.1

18.6

2.8

0.6

2.8

22.9

8.5

25.3
504

38
19.5

35
21

Utbyte

100.0

92.4

1.0

6.6

3.0

89.4

4.7

84.7
3.3

18.3
24.3

12.5
26.3

Bilaga 5 -

%S  Utbyte
4.9 100.0
" 151 93.6
3.0 1.3
0.37 5.1
3.4 4.5
18.3  89.]
9.6 6.6
19.7  82.5
19.2  11.6
20.1  31.3
18.3 8.}
20.1  31.5



Bilaga 6

BINDAL F Test 5

Ingdende -5 mm

P 200x300 Vikts-% Au g/t Utbyte %S Utbyte
12 min
200 g/t AgNO, 100.00 7.7 100.0 5.3 100.0
cj) 10 min Mix
38 g/t AP 208
30 g/t TEB
180G/t KAX
‘ifl pH -8.2
6.5 min Flot. 29.08  25.3 95.8 17.1 94.8
34g/t AP208
t TEB J~_—*
¥/t KAX
Scav. 5 min Flot. 3.75 3.3 1.6 3.5 2.5
L . Avfall 67.17 0.3 2.6 021 2.7
17 g7t APZ08
10 g/t TE ’
-3 MP 1;5 min Flot. 4.39 3.1 1.8 4.5 3.8
PS ——— == - - — — - —24.69  29.2 94.0 19.4  91.0
17 g/t AP208
10 g/t TEB
o ———
® MP 2;4.5 min Flot. 1.45  21.4 4.0 M.3 3.1

Konc. 23.24 29.7 90.0 19.9 87.9



51
10

10
34

25

51
20

25

20
17

200

20
®

BINDAL F Test 6

Ingéende -5 mm

J

g/t AP238
g/t TEB

g/t CuSO
o/t Ap238

g 200x300 mm Vikts % Au g/t
12 min
6.5 min Flot.
pH -8.1 3.2 75
/ 3.5 min Flot 13.5 g

g/t CuSO4

g/t AP238
g/t-TEB

}-—,4 min Flot.  15.2 8

g/t CuS0,

g/t KAX
g/t AP238

g/t CuS0y

g/t KAX
g/t AP238

>_._,2 min Flot. 3.3 2.8
3 min Flot. 1.7 2.0
kRest 63.1 0.3

Ber. ing. 100.0 5.1

Bilaga 7

Utbyte

46.6

23.6

23.6

1.8

0.7

3.7

100.0



BINDAL F Test 7

Ingdende -5 mm

p 200x300 mm 12 min.

N

200 g/t Na,C03

34 g/t AP 238
20 g/t TEB

g g/t AP 238

10 g/t TEB

pH 9.4-8.7

> pH -8.5

10 g/t KAX
10 g/t TEB

« pH -8.5

50 g/t CuSO4
34 g/t AP238
20 g/t KAX
10 g/t TEB

"' pH -8.5
>P'——'—*' 6 min Flot.

> Rest

Ber. ing.

4 .min Flot.

3 min Flot.

2.5 min Flot.

Vikts-%

2.8

2.0

23.7

7.9

63.6

160.0

Au g/t

77

29

7.4

3.9

0.4

5.1

Bilaga 8

Utbyte

42.7

34.7

6.1

5.0

100.0
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. DwomDae Helerens Reterpnce
Sala International 1984-02-08 GK/KO
Handaiggase 'Aipnding 16 s mafe Er gatumr oo gare £+ tetre s Your relerende

Goran Kollberg
A/S Sulifidmalm
Falconbridge Nikkelverk Aktieselskap
P 0 Box 457

N-4601 KRISTIANSAND S
Norge

Att: Ronny Sivertsen

S — — — ——— e —— = m— e —

Bindal projektet

Vi hdnvisar till diskussioner i Sala den 27/1 1984 avseende en SALA Caravan Mill
anlaggning for Bindal quldprojektet.

Utrustningen dr avsedd att anvidndas som en kombinerad pilot- och produktionsanlagg-
ning for den tillredningsmalm, som den nya understkningstunneln kommer att ge.

Verket placeras nere vid fjorden i princip enligt Er skiss daterad 17/1 1984,
Vart uppstdlliningsforslag framgdr av Tayout A1-200 461 dir sven ett enkelt block-
schema visar det foreslagna flytschemat, vilket ir baserat p& Lakefields rapport.

Omfattning

Vi har ngjet offerera utrustning och tjanster enligt foljande:
Krossning

Hjulburet krossverk komplett enligt specifikation List No. 1100 A.

Verket har en genomsnittlig kapacitet av ca 20 t/h vid krossning frén gax 270 mm
ingdende gods till allt minus 8 mm rdknat vid en maimbulkvikt av 2 t/m>.

— e — o e o — —— o —

Utrustning for inmatning, transport och mellanlagring enligt specifikation List No
3000 A.

Transportdrerna dr av sjdlvbarande fackverkstyp med tdckt Gverpart. Transportdren
till mellanlagringsfickan &r forsedd med gingbana utmed ena sidan.

For kontroll av matningskapaciteten till kvarnen ingdr en automatisk vadgbandmatare.
Malning

Trailermonterad kvarnutrustning komplett med en SALA SRR 1,8 x 3,6 m genomstrommande
kulkvarn, 100 kW netto maleffekt, enligt specifikation List No 4700 A.

2/....

Pomtam el A aress Te eton T ewpnons Teeya~ Teeya Tees Bar geaBase g PowgraPara ¢

Saa ne-marorw AR -] L g Rl SaaTane 7536 5aa & 291 3788 623
£ 73300 Saw Sweik frm - AET2ET IR



SAL LA

1884-02-08 A/S Sulifidmalm 2.

MIM 214.84.477/GK/KO Norge
Flotation

Trailermonterad flotationsutrustning omfattande 2,4 m3 roughervolym, 2,4 m3
scavangervolym samt 2 cleaner steg vardera 1.7 m3 enligt specifikation List
No 5000 A.

Avvattningsutrustning

M e e m— —— s

Rammonterad vakuumfilterenhet, filteryta 3.4 m2, med fristdende lamellfortjockare
LTS-50 enligt specifikation List No 7000 A.
Filterenheten dr placerad sd att koncentratet faller direkt ned i containers for

vidare transport.

Diverse utrustning

I enlighet med rapporten frén Lakefield foresldr vi att flotationskretsen byggs
upp med tre repeteringssteg. Det tredje steget bestdende av tre stycken AS 0.21-2
dr gjord som en 16s modul och placerad intill flotationsvagnen.

For att fédnga eventuella "nuggets" ur flotationsavfallet foresldr vi, att en trippel-
spiral typ MDL Mark VII installeras som guldfalla.

Automatiska provtagare foreslds for:

- ingdende till buffertficka (kvarn)

- ingdende till flotation

- flotationsmellanprodukt (retur till kvarn)
- flotationskoncentrat

- slutligt avfall

I ovrigt ingdr ror och elutrustning liksom avfallspump och reagensutrustning i en-
lighet med specifikation List No 9000 A.

Kundens dtagande

I var offert har vi ej inkluderat betong- och byggnadsarbeten liksom uppvarmnings-
och belysningsutrustning.

Vidare har vi rdknat med att Ni hdller inkommande farskvattenledning ca 15 m3/h
vid 300 kPa, inkommande elmatning 3 x 380 V, 50 Hz, 400 kVA samt utgdende avfalls-
ledning.

Reservdelar

Vi ber att f& &terkomma med reserv- och slitdelsforslag dd den slutgiltiga omfatt-
ningen av leveransen ar beslutad.

../3
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1984-02-08 A/S Sulfidmalm
MIM 214.84.477/GK/KO Norge

Pric

Pris for ovan specificerad utrustning SEK 7.810.000:-

1 ovanstdende pris ingar:
Krossutrustning pos 1105 - 1140 samt 3005 - 3020 med SEK 1.530.000:-

Avvattningsutrustning pos 7005 - 7045 med SEK 890.000: -

Priserna ar fasta for bestdllning och leverans enligt nedanstdende tidplan.

Leveransvillkor: Priserna gdller fritt svensk verkstad inklusive erforderligt
emballage.

For leverans med bat fr&n Visterds till kaj vid Kolsvikbogen har var skeppnings-
avdelning beraknat ett pris av ca SEK 170.000:-.

Om Ni s& onskar kan vi bistd eller ombestdrja transporten till anldggningsplatsen
pd Er bekostnad.

Betalningsvillkor:

30 ¢ vid order
60 % vid leverans frén fabrik
10 % vid godkant montage, dock senast 3 mdnader frdn leverans.

Tidplan:

nLetter of Intent" i samband med mote i Oslo den 21/2 1984.
Formell bestdllning senast 15/3 1984.

Mitt och belastningsritningar for fundamentering senast 15/4 1984.
Utrustning fardig for leverans fr&n verkstad 31/8 1984.

Annulleringsratt

Under perioden 21/2 1984 till 15/3 1984 har Ni ratt att annullera "Letter of
Intent" mot ersittning av vdra nediagda kostnader, dock max SEK 150.000: -

Process~ och montagehjdip

SALA's process know-how star till Ert fulla férfogande under projekterings- och
produktionstiden.

../4



CAHAY L
1984-02-08 A/S Sulfidmalm
MIM 214.84.477/GK/KO Norge

Vi stdller gdrna upp med processingenjérer for utbildning och i drifttagning
liksom med montageledare for installationen pd plats.

Tjdnster enligt ovan debiteras enligt bifogade prislista PB 8860/84.

Vi dr ocks3d mycket intresserade av att undersdka mgjligheten att laka ut ddel-
metallerna ur flotationskoncentratet, t.ex. med Carbon-in-Pulp processen som
vi for nirvarande har under utveckling i vart processlaboratorium.

Giltighet

Denna offert dr giltig for bestillning enligt ovan redovisad tidplan.

Allmanna villkor

1 ovrigt giller for denna offert allménna leveransvillkor enligt NL-79.
Med vanlig halsning

SALA INTERNATIONAL AB
Projektavdelningen

Goran KoT1ber Ingvdr Li]jeberg

Arthur Ronnkvist

Bil: enligt ovan

cc MRN
Maskin a.s. Argo, Norge
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NL 79

ALLMANNA LEVERANSBESTAMMELSER

fér leveranser av maskiner samt annan mekanisk och elekrrisk uwirustning inom och mellan |

Danmark, Finland, Norge och Sverige,

Aniagna dr 1979 av Sammenslutningen af Arbejdsgivere indenfor Jern- ag Metalindustrien § ' !

Danmark, Danmark, Suomen Metalliteollisuuden Keskusliitto — Finlands Metallindustris ‘

—_—— 4
[
T SRS . -
1
. |
{
+ e - !

Centralforbund r.y., Finland, Mekaniske Verksteders Landsforening, Norge, samt Sveriges !

Mekanfaorbund, Sverige.

Tillamplighet

1. Dessa allmanna leveransbestammelser skall — under forut-
sattning att parterna skriftligen eller pd annat satt overenskom-
it hirom - aga tillampning § den min de ) andras genom skrift-
lig overenskommelse mellan parterna.

Ritmingar och besknvningar

2 Alla uppgitter betraffande vikt, dimensioner, kapacitet,
pns, tekniska och andra data 1 kataloger, prospekt, cirkular,
annonser, mldmatenal och prslistor ar ungefarhga. Sadana upp-
gifter ar bindande endast 1 den man avtalet uttryckhgen hanvisar
till demt.

3. Alla ntmngar och tekmiska handhngar for tllverkning av
godset eller del darav, vilka av saljaren overlampats tll koparen
fore cller efter avialets slutande, forblir saljarens egendom. De
far ¢j utan dennes medgivande anvandas av koparen cller kopie-
ras. reproducerns, utlamnas eller pa annat satt bringas Gl tredje
mans kannedom.

4. Alla nimingar och tekniska handlingar for tllverkning av
godset eller del darav, vilka av koparen overlamnats till siljaren
fore eller efter avtalets slutande, forblir koparens egendom. Do
far e) utan dennes medgivande anvandas av saljaren eller kopicras,
reproduceras, uttimnas eller pa annat satt bringas tili tredje mans
kannedom.

5. Pa kaparens begdran skall sdljaren vid den 1 punkt 22 an
givia ansvanshidens bornan kostnadsfritt tillhandahalla honom
titlzackligr uiforliga uppgitter och ritningar, dock inte sddana som
ar avsedda for godsets tillverkning. f6r att kdparen skall kunna
ombesona montage, gangsatining, drift och wnderhall (inbe-
gripet lopande repatationer) av godsets alla delur, Sadana uppgit-
ter oth ntmingar blir koparens cgendom. De 1 punkt } angivna
inskrankningarna 1 lrags aom anvandmngen av ritningar och tek-
niska handhngar for tllverkning av godset eller del darav ager
inte tillampning pd 1 forevarande punkt omnamnda uppgifter
och ntmingar. Saljaren ager emellertid foreskpva, att de skall
forbl konfidentiella,

Forpackning

6. Savida ¢j annat averenskommits, skail

a) 1 prishistor och kataloger angivna priser anses galia ofor-
packat gods; \

b} 1 anbud och avtal upptagna pnser inndfatty kostnaden for
sidan farpackning eller skyvddsitgard, som under normala
transportiorhdllanden erfordras for att torhindra skada pa
cller forsamring av godset, innan det ndr den 1 avtalet
angivna bestammelseorten

Leveransprov

7. Avtalade leveransprov skall uttoras) saljarens fabnk under
normal arbetsnd, wavida ¢ annat Overcnskommits. Darest tek-
niska bestammelser for proven el angivits 1 avtalet. skall proven
utforas 1 overensstammelse med de normer, som allmant tillam-
pas inom vederborande industribransch 1 det land, dar godset
tillverkas.

B. Saljaren skall underratta koparen om leveransprov 1 s pod
tid, att koparens ombud kan narvara, Om koparen ¢ ar fore-
tradd vid proven, skall saljaren tillstilla koparen provningsproto-
kollet, vars riktighet koparen ¢) ager bestridu,

9. Darest vid leveransprov godset befinns vara behaftat med
fel eller ¢ 1 overensstammelse med avtalet, skall saljaren med
all skyndsamhet avhjalpa felet eller tillse, att gadset bringas 3
overensstammelse med avtalet. PA koparens begaran skall nytt
prov darctter utforas. Om felet vant obetvdligl, kan nytt prov
inte pafordras.

1G.Savida ¢} annat overenskommits, skall wiljaren bara alla
kosipader for leveransprov, som utfors i hans fabnk, med undan-
tag av dimmed forenade persontipa utgifter for koparens ombud

Med hadring av vad sam anges | gunkt 20 skalf dedismdls-grican

Seerige uppad

9 procententieler over

Leveransud

11.S4vida ¢j annat averenskommits, skall leveranstiden rdk-
nas fran den senaste av foljande tidpunkter.

a} dagen for avtalets slutande;

b) dagen di sdljaren erhdller meddelande at1 gilug importh-

cens utstallts, om sadan erfordras for avialets fullgorands,
¢) dagen dd sallaren mottar sddan i avialet foreskriven betal-
ning. som skall erlaggas innan tillverkningen pabdrjas.

Finner saljaren at1 avtalad leveranstud av honom inte kan hil-
las eiler framstar drojsmdl pd hans sida sisom sannatike, bér han
utan uppskov skrifthgen meddela koparen detta och darid ange
orsaken tll drojsmalet samt savitt mojligt den tidpunkt, da leve-
ransen berdknas kunna ske.

12.0m leveransforsening uppstir pa grund av nigon i punki
33 angiven omstandighet eller pa grund av nigon kKoparens hand-
ling eller underltenhet, skall leveranstiden forlangas med tid,
som under hansvnstagande tll alla omstandigheter i falict ma
anses skalig. Med undantag forder fail, som avses i punkt 15, ager
denna bestammelse hllampning, oavsett om arsaken till drojsmi-
let intrdftar fore eller efter utgingen av den avtalade leverins-
tiden.

13. Darest <aljaren ¢ avlamnar godset mnom leveranstiden eller
inom den med stod av bestammelserna 1 punkt 12 utstrackta
tiden. ager koparen ratt till vite, sivada det inte med hidnsyn nll
omstandigheterna 1 fallet skaligen ma kunna antagas att kaparen
¢) dsamkats nagon skada.

Sdwvida ¢} annat overenskommits. ~kall foljande procentsatser
respektive maximering gilla for ovannamnda vite

0.5 % per vecka av den del av den avialade kopeskilhingen,

som hanfor sig t] den del av godset, vilken till fol)d av dro)s-

malet ante kan tagas | avsett bruk, Om det belopp. pa vilket
vitel skail beraknas, overstiger 500 000 svenska kronor. utgdr
vitet pa den overskiutande delen med 0,25 % per vecka.

Vitet, sam hersknas for varje full vecka drojsmalet varar. rak-

nat fran den dag da godset skulle ha avlamnats, skall ¢} over-

stiga 7.5 % av den del av kopeskillingen, som hanfor g il

den del av godset, som tnte Kan tagas 1 avsett bruk.

Med forbehall for vad som stadgass punkt 15 utesluter erlag-
gande av vite koparen fran ratten tll vare annan gottgorelse )
anledning av saliarens droysmal att avlamna godset,

14.0m den 1 avialet angivna leveranstiden endast ar ungefar-
lig, apger vardera parten, efter utgingen av tvi tredjedelar av den
salunda angivin tiden, sknftligen anmoda den andra parten att
trafta overenskommelse om ¢n bestamd tidpunkt,

Om avtalet ¢1 omnamner nagon leveranstid, ager vardera
parten efter torloppet av sex mdnader frdn avtalets slutande fér-
fara pa har ovan angivet satt.

Salunda bestamd tid skall galla sdsom 1 avialet faststalld feve-
ranstid och bestammelserna i punke 13 aga tllampming darpa.

15.0m nidgon del av godsel, for vilken koparen blvit beratt-
gad til] sddant maximalt ¥ite som avses 1 punkt 13, alltjamt inte
levererats, ager koparen genom skpftligt meddelande ull sabjaren
krava leverans och faststalla sluthg frist harfor, vilken skall taga
skalig hansyn Ull redan intraffat drojsmal. Darest sabjaren av
nigon annan orwak dn didan, for vilken kdparen bar ansvaret,
underlater att gora allt vad som pd honem ankommer for att ut-
fora leverans inam angiven frist, ager koparen genom skriftligt
meddetande till saljaren hava avtalet s vad avser den del av godset,
som inte kunnat tagas 1 avsett bruk och utover vite enlgt
Eunkt 13 — av sabaren erhiddla ersattning for skada, som koparen

samkats till foljd av saljarens underlatenhet, Skadestandet fast-

stalls med hansvn il omstandigheterna i tallet men ma - savida
€] annat overepskommits ¢l overstiga 7,5 % av vardet av den
del, som inte kunnat tagas 1 avset1 bruk.

16. Finner koparen att han inte kommer att kunna moftaga
godset pa faststalld dag eller framstar drojsmdl pd hans sida sa-
som sannolikt, bor han utan uppskov skriftligen meddela saljaren
detta och dirvid ange orsaken nll drojsmélet samt savitt majligt
den tidpunkt, di mottagandet beraknas kunna ske.

Orn koparen underlater att mottaga podset pa faststalld dag,
ar han det oaktat skyldig att erlagga varje betalning, som gjorts

o saljareng land ar
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beroende av leverans, som om godselt ifraga hade levererats, Salja-
ren skall ombesorja lagring av godsct pg koparens risk och bhe-
kostnad. P4 begaran av koparen skall saljaren forsiakra godset pd
koparens bekostnad.,

17. Sdvida inte koparens i punkt 16 angivna underlitenhet
beror pd forhdliande, som avses i punkt 33, ager siljaren skriftli-
gen uppfordra kOparen att inom skalig tid mottaga godset.

Om koparen, oavsett anledningen, underliter att gora detta
inom sidan tid, dger siljaren genom skriftligt meddelande till
koparen hava avtalet vad betraffar sddan del av godset, som pa
grund av koparens underldtenhet inte mottagits, och av koparen
erhdlla ersattming for skada, som koparens underlétenhet dsam-
kat honom. Hogsta skadestandsbelopp, som kan utga, md ¢
overstiga den del av kopeskillingen, som hanfor sig till den icke
mottagna delen av godset.

Betalning

18. Om ej annat overcnskommtts i avtalet, erlaggs betal-
ningen kontant med en tredjedel vid avtalets ingdende samt med
en tredjedel, di den huvudsakliga deten av godset anmalts leve:
ransfardigt. Sluthkwvid erlaggs vid godsets avlamnande.

19. Det levererade godset farblir saljarens egendom, till dess
detsamma blivit til fullo betalt, 1 den utstrackning som sidant
aganderattsforbehdll dr giltigt enbgt tillamplig lag. Accept eller
annan forbindelse anses e som betalming, farran den ar helt
intost. *

20. Om koparen e erlagger betalming i ratt tid, ar sdljaren
berattigad att frin forfallodagen tiligodarakna sig drajsmalsranta,
som skall overstiga 1 saljarens land officiellt {aststallt hogsta dis-
konto med fohande procentenheter.

Om saljarens land ar Danmark X%
Finland 1%
Norge 4%
Svenge 1%

Oberoende av saljarlandet skall drojsmalsrantan dock samman-
lagt uppgd i lagst 10 %.

Om koparen pa grund av annan omstandighet an som avses
punkt 33 inom tre manader alltiamt inte har erlagt det fortallna
beloppet, ager saljaren genom sknftligt meddelande ull koparen
hidva avtalet och av képaren erhilla ersattning for dsamkad skada.
Skadestandsbelappet mi e) overstiga vardet av den icke betalade
delen av godset.

Ansvar for fel

21, Saljaren forbinder sig ate 1 enbghet med vad har nedan 1
punkterna 22 -31 stadgas avhjalpa alla genom bristfalligheter
konstruktion, matenal eller tillverkning uppkommande ful.

22, Saljarens ansvar avser endast fel, som visar sig under en
tud av ett ar raknat frin den dag, da godset anmalts fardigt for
avsandning. Om godset anvands mer intensivi an som avialats
cller som kan anses forutsatt vid avialets ingaende, tarkortas an-
svarstiden + motsvarande grad.

Om avsandningen fordrogs, forlangs ansvarsuden med den td,
som svarar mol dropsmaiet, <& att kdparen 1 full urstrickning
kommer 1 dtnjutande av den for utprovaing av godset avsedda
tden, Om sadant drojsmal emellertid beror pa omstandigheter,
over vilka siljaren inte rader, md forlangningen ¢ overstiga tre
manader.

23. For saduna 1 enlighet med punkt 21 1 utbyte levererade
eller omgjorda delar ansvarar salparen pa samma villkor och under
samma forutsattningar, som gatler for det urspranghea godset
under en tid av ett dr. Denna bestammelse ager inte tllampning
pa podsets ovriga delar, for vilka ansvarstiden cndast forlangs
med tid, under wilken godset varit abrukbart tll {8lyd av fel, som
avses | punkt 21,

24, Efter att fran koparen ha motragit skniftlige meddelande
om fel, som avses 1 punkt 21, skall saljaren avhjdlpa felet med all
skyndsamhet och - utom 1 de fall sonmy avses) punEI 25 - phegen
bekostnad. Ar felet av sddan art, att det ) ar lamphgt att uttora
reparationerna pa uppstallningsplatsen, skall koparen for repara-
tion cller utbyte il siljaren atersanda del, pa vilken yppars fel,
som avses 1 punkt 21. Genom att til koparen avlamna sadan ve-
derborligen reparerad eller 1 utbyte levererad del skall saljaren
anses ha fullgort sina forpliktelser enligt denna punkt med av-
seende pd den felaktiga delen; dock skall saljaren, om det med
hansyn till omsfandigheterna 1 fallet md anses skaligt, utfora
mmontering av den reparerade eller 1 utbyte levererade delen av
godset eller svara for kostnaderna harfor,

25. Savida ¢j annat oOverenskommits, skall képaren bara
kostnaden och std risken for transporten av felaktiga delar till
saljaren, medan saljaren skall bara kostnaden och sta risken for
transporten av 1 utbyte levererat eller reparerat gods tll den 1
avtalet angivea bestammelseorten eller om sadan inte finns
angiven - till leveransorten,

26. Felaktiga delar, som uibytts & enlighet med punkt 21,
skall stallas till saljarens forfogande.

27, Darest saljaren oaktat anmodan ¢) inom skalig ud v n
fyller sina forphktelser enhgt punkt 24, ager koparen antipgen
lata utfara nodvandiga reparationer eller lata tiliverka nytt gods
pa saljarens nsk och bekostnad. under forutsattning att han dir-

*Nordisk ratt innebar 1 huvudsak att agarforbehd! inte kan goras
gallande om godset blir tillbehor tll tast egendom  (galler mnte
Norge) eller fartyg eller om koparen bar ratt att frite forfoga
over gudset genom att vidareforsalja, bearbeta elier sammanfoga
ete detta med annan vara.

vid forfar med omdome, eller, om telet ar vasenthet tor koparen
och saljaren nsett eller bort 1nse detta, hava avtalet 1 vad aveer
den del av godset, som ull fol)d av sahjarens underlitenhet mte
kunnat tagas avsett bruk,

28, Saljarens ansvar avser inte fel, som beror pa av koparen
titthandahdllet matenal ¢ller pd av denne foreskniven konstruk-
tion.

29, Siljarens ansvar avser endast fel, som uppstar under de
avtalet forutsedda arbetsforhallandena och vid nktig anvandning.
Det omfattar inte fel fororsakade av bnstfalligt underhall eller
oriktig montering fran koparens sida, andringar utan saljarens
skrifthga medgivande, av koparen onktigt utforda reparationer,
normal forshitning eller forsamring.

30. Utover vad som fareskrivs 1 punkterna 21-29 och 31 har
saljaren efter det att faran for godset overgatt pa koparen 1nte
nagot ansvar for fel. Saljaren ar inte skyldig att pa grund av fel 1
godset utge nagon ersattming 1ll koparen for produktionsborttatl,
utebliven vinst eller annan indirekt vkada. Denna begransming av
saljarens ansvar galler dock e om saljaren giort sig skyidig ull
grov vardsloshet.

31, Oavsetr vad som stadgas 1 punkterna 21 30 har sabaren
inte ndagat ansvar for fel 1 nagon del av godset langre an fva ar
fran den ursprunghga ansvarstidens borjan.

Ansvar for godsets skadebringande egenskaper {produktansvar)

32, Salaren ansvarar for personskada endast om det kan visas
att skadan orsakats genam vardsfoshet av saljaren eller av nagon
som saljaren svarar far.

Sabaren har inte nagot ansvar tor skada pa fast eller los egen-
dom som intratfar dd godset dr ) koparens besitining. Siljaren
har mte heller pagot ansvar tor skada pa produkter framstallda
av koparen eller pa produkter, 1 vilka dessa ingdr. [ oveigl ansva-
rar saljaren for skada pd fast ¢ller los egendom enhgt de villkor
som gailer tor personskada. **

Saljaren ansvarar e 1 nago! fall 1or produktionshortfall, ute-
bliven vinst eller anman indirekt skada,

I den emfattming som saljaren aldggs produktansvar gentemot
tred)e man, ar koparen skyldig att halla saljaren skadeslés i samma
utstrackning som sdljarens ansvar ar begransat enhgt foregaende
stycken 1 denna punkt.

Om tredje man framstaller Krav mot saljaren eller koparen pd
ersattning for skada som avses 1 denna punkt, skall andra parten
genast underrattas harom,

Saljaren och koparen ar skyldiga att lata sig instammas till
den domstol sem behandlar fragan om ersattningskrav mot
nagon av dem, vilket grundas pa skada som pastas vara orsakad
av det levererade godset. Saljarens och koparens inhordes farhii-
lande skall dock allud avgoras genom skiljedom enlipt punkt 38,

Ovan angivna begransningar 1 saljarens ansvar paller ¢ om
saljaren glort sig skyldig nll grov vardsloshet

Befrielsegrunder {force majeurc)

13, Fohande omstandigheter skall anses utgora befrielsegrun-
der, darest de intraffar sedan avtalet shutits och hindrar dess tull-
gorande  arbetskonthikt och varge annan omstandighet, som par-
terna inte kan rada over, stsom eldsvada, kng, mobilisering eller
oforutsedda militarinkallelser av motsvarande amfattming, rekvi-
sition, beslag, valutarestrikioner, uppror och upplopp, knapp-
het pa transportmedel, allman varuknapphet, kassition av storre
arbetsstycken, mskrankningar 1 fraga om dovkralt samt fel | efler
forsening av leveranser tran underleverantor, som har sin grund 1
sadan omstandighet, som avses 1 denna punkt.

34, Det aligger part, som onskar aberopa sadan omstandighet,
som avses 1 punkt 33, att utan uppskov sknilthigen underritta den
andra parten om uppkomsten darav liksom om dess upphorande.

35, Utan inskrankning 1 vad som stadgas | punkierna 15, 17
och 20 ager vardera parten, om avtalets fullgorande inom skahg
tud omojhggors pa grund av sidan omstandighet, som avses 1
p;]mkl 33, genom sknfthgt meddelande till motparten hava av-
talet,

Skadestandsskyldighetens omfattning

36, Ar ena parten skyldig att utge skadestand till den andra,
skall skadestandet tacka endast sadan skada, som den felande
parten skaligen kunde ha forutsett vid tden for avtalets slutande,
och under inga andra omstandigheter an de ) punktema 30 och
32 angivna crsattning for indirekia skador.

37. Det aligger part, som gor gallande att avtalsbrott forelig-
ger, att vidtaga alla erforderliga gtgarder for att begransa upp-
kommande skada, sivida han kan gora detta utan oskalig kostnad
etler olagenhet. Underlater han detta, ager den avtalsbrytande
parten pafordra jamkning av skadestandet.

Skiljedom

38. Tvist 1 anledning av avtalet och ull detta fogade bestam-
melser samt tvist rorande dan eomnamnda och darav harflytande
rattsforhillanden och vad darmed ager samband far inte dragas
under domstols provning utan skall avgoras av skiljeman och
enligt lag 1 saljarens lapd,

**Bestammelsen i detta stycke innefattar en av flera losningar.
Andra losmingar anges 1 “Information em alimanna leveransbe-
stammelser NL 797,
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SALA Debitering av servicearbeten 1934 P8 8860/ 84
Gall Sverige, Norge, Finland och
D:nmsik vers b E Axeissonlulzé;/
1983-09-06

1

.2

Montage- och servicearbete utfort under ordinarie arbetstid debiteras med,

for:

Konsult, specialist 2 800:-/dag
Serviceingenjor, processingenjor 2 265:-,/ "
Montageledare 1 700:-/ "
Servicetekniker/ledarmantdr 160:-/tim
Montor 145:-/ "

5-dagarsvecka tilldmpas vid debitering av dagsersdttning

Arbete under annan tid d@n ordinarie arbetstid debiteras med,

for:

Vardagar Arbetsfria Lord, scnd

06.00-20.00 vardagar o helgdag.
Service- och processingenjir 295:-/tim 360:-/tim 41C:-/tim
Montageledare : 245:-/4 " 275:-/ " 335:-/ "
Servicetekn./ledarmontdr 210:-/ " 230:-/ " 270:-/ "
Montdr 165:-/ " 200:-7 " 235:-/ "
Skifttilldgg Eftermiddag: 26:-/ tim

Natt: C 3.4

Restid, kortid och forberedelse fire resa {uttag av reservcelar, ritn m.m.)
samt avslut efter resa debiteras som ordinarie arbetstid.
Om sovplats kan erhillas vid tdgresa debiteras inte restid mellan 20.00-07.00

Bilresa debiteras med 20:-/m]
vid medtagande av tyngre verktyg o reservdelar 24:-/mil
Kostnader for ovrica biljetter, transporthjdlp
o dyl debiteras med verkliga kostnader.

Dagtraktamenten m.m. inom Sverige enligt avtal.
Om Togi av tilliredsstdllande beskaffenhet ej kan erhidllas pd plats
inom en kostnad av 55:-/dygn, debiteras mellanskillnaden.

Fgr ovriga ldnder inom Skandinavien debiteras traktamenten enligt
statliga utlandsresereglementet samt kostnaden for lagi.

Tilldigg Under semesterperioden, juli mdnad, debiteras
en forhdjd dags- och timersdttning med 207%

For arbete mellan Jul o Trettondag 497

Uvrica villkor enligt Mekanforbundets bestammelser TP 315.






List 1100 A
SAL A TECHENICAL SPECIFICATION 02/84
Crushing Unit, type II
Page 1 (1)

[tem Qty Equipment

1105 1 Chassis consisting of frame, wheel units and under-
carriage. Including mountable support legs.

1110 1 Vibrating screen, double deck, circular motion with
standard wire mesh screening elements size 1800 x
1000 mm. 5.5 kW motor.

1115 1 Supporting frame and trough for fines from screen.

1120 1 Feed hopper for crushers.

1125 1 Jaw crusher, feed opening 600 x 400 mm, including
sTip-ring motor 55 kW and V-rope transmission.

1130 1 Hydrocone crusher 22" including slip-ring motor
22 kW, V-rope transmission and oil circulation unit.

1135 1 Trough below crusher outlets.

1140 1 Contactor cubicle containing contactors, control
voltage transformer, fuses, push buttons and indi-
cating lamps, including plug-in sockets for external
nower supply and auxiliary drives, such as feeder
and conveyors.

Connected power to contactor cubicle approx 95 kW

CARAVAN MILL



CARAVAN MILL

TECHNICAL SPECIFICATION List No 3000 A
SATI.A Feeding and Conveyina Equipment 02/84
For crushing plants type 1 and II
Page 1 (1}
Item Qty Equipment
3005 1 Feed hooper, volume 6 m3 with grizzly
3010 1 Vibrating feeder
3015 1 Belt conveyor. Belt width 500 mm, length 16 m,
incl feed chute and discharge chute. Motor 3.0 k¥.
3020 1 Belt conveyor. Belt width 500 mm, length 13 m. Incl
feed chute and transfer chute. Motor 3.0 kM.
3025 1 Belt conveyor. Belt width 500 mm, length 30 m. Incl
walkway and feed chute. HMotor 5.5 kW.
3030 1 Surge bin, volume 65 m3,
3035 1 Belt feeder with weighing device.

Motor 0,75 kW.

3040 1 Belt conveyor. Belt width 500 mm, length 9 m incl
feed chute and discharge chute. Motor 3.0 kW.

Motors connected to contactor cubicle of crusher and mill.



SALA

Ttem

4705

4710

4715
4720
4725

4730
4735

4740

Qty
1

CARAVAN MILL

List No 4700 A

TECHNICAL SPECIFICATION 02/84
Ball Mill Grinding Unit SRR, 1800x3600 mm

Page 1 (1)
Equipment

Chassis consisting of frame, wheel units, tow bar
and supporting stands.

Ball Mil1l1 SRR size P 1800 x 3600 mm inside shell,
overflow typve with rubber lining. Slip ring
motor 132 k4 and transmission.

Ball charge is not included.

Inlet chute.
Qutlet chute.

Vertical pump, type SPV 263-80, incl 11 kW motor
and mechanical variator for manual speed regulatior

Internal pipe system.

Hydrocyclone, type Krebs D 6 B, incl hydraulic ape)
reqgulation.

Contactor cubicle containing contactors, control
voltage transformer, fuses, push buttons and
indicating lamps, incl plug-in sockets for exter-
nal power supply and auxiliary drives, such as
feeder and conveyors.

Connected power to contactor cubicle approx 150 kw



CARAVAN MILL List No 5000 A

SAILA TECHNICAL SPECIFICATION 02 /84
Flotation Unit _
Rougher, scavanger and 2 stage cleaning Page 1 (1)
Item Qty Equipment
5005 1 Chassis consisting of frame, wheel units, tow bar

and supporting stands.

5010- 2 Conditioner, type ANC-1 m3, including motor 0.75 kW.
5011
5015- 2+2 Flotation machine, type AS 0.6-2, double cell, volume
5018 2 x 0.6 m3, including motor 4 KW.
5020 1 Internal pipe line system.
5025- 6 Vertical pump, type SPV-232-50, including motor, 2.2 kW.
5030
5035- 4+4 Flotation machine, type 0.21-2, double cell, volume
5042 2 x 0.2 m3, including motor 2.2 kW.
5060 1 Air blower for flotation machines, including motor

5.5 kW.
5065 1 Contactor cubicle containing contactors, control voltage

transformer, fuses, push buttons and indicating lamps,
including plug-in sockets for external power supply and
auxiliary drives.

Connected power to contactor cubicle approx. 60 kW.



SALA

Item

7005
7010
7015
7020
7025

7030

7035

7040

7045

CARAVAN MILL
List No 7000 A
TECHNICAL SPECIFICATION

Dewatering Module 02/84
Page 1 (1)

Qty Equipment
1 Lamella thickener type LTS 50.
1 Thickener discharge device.,
1 Vertical pump type SPV 232-50, including 3 kW motor.
1 Framework for filter with vacuum station.
1 Drum filter type TF 34 with filter area 3.4 m?

Drum drive motor 0.37 kW. Agitator motor 0.75 kW
and lubricator drive 0.18 kW.

1 Vacuum station consisting of:

Vacuum pump, including motor 11 kW

V-rope drive with guard

Silencer

Liquid separator

Vacuum tank, type AVT 75 S including level switch
Filtrate pump, type STD 33 WL including 4 kW motor
Internal vacuum and water pipes.

1 Contactor cubicle containing contactors, control
voltage transformer, fuses, push buttons and indi-
cating lamps, including plug-in sockets for external
power supply and auxiliary drives.

1 Air compressor including motor 4 kW for filter
snap blow device.

1 Set of piping for compressed air consisting
of air receiver, hoses and valves,

Connected power to contactor cubicle approx 25 kW



CARAVAN MILL
List No 9000 A

SAILA TECHNICAL SPECIFICATION 02/84

Auxiliary equipment

Page 1 (1)
Item Qty Equipment
8010 2 Hydraulic jack, lifting capacity 20 tons.
9015 1 Set of piping for interconnection of units.
9020 1 Set of electrical cables for interconnection of
units.
9025 1 Set of supporting bars for piping.
9030 1 Power distribution board.
9035 1 Automatic sampler, type PRL.
9040~ 4 Automatic sampler, type PRV.
9043
9050 1 Skid mounted flotation module with three flotation

machines, type AS 0,21-2, double cell, volume 2 x 0.2 m3,

incl. motor 4 kW, (3rd cleaning stage).

3060 1 Tripple start spiral concentrator type MDL, Mark VII.
9065 1 Tailings pump type VASA G 80-234-50, incl. motor 7.5 kW.
9080 1 Reagent module including:

Reagent mixing tank, volume 0.2 m2 with portable pro-
peller mixer including motor 0.75 kW and transfer pump
including motor 0.37 kW.

Reagent distribution system consisting of:

- three plastic storage tanks, volume 0.2 m3

- one reagent dosage system with twelve pump heads.
Drive motor 1.5 kW.

Frother distributor with 6 - 8 outlets, including motor
0.25 kW.
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SALA

Name

SALA CARAVAN MILL

Omico Mining
Kolle Maadan
Kolle Maadan

Felezate Yazd
Hindustan Zinc
Sulbi

Mindeco Mines
Zajaca

Vieille Montagne/
Etas Madencilik

SODECAT

Metallgesellschaft/

Egemetal
SOTRAREM

Iran Barite
Penarroya
SODECAT

SODECAT
PROA

Allis-Chalmers Corp

CADETAF

MOD

Country

Philippines
Iran
Iran

Iran
India
DPR of Korea

Zambia
Jugoslavia

Turkey
Moroccao

Turkey
Morocco

Iran
Peru
Morocco

Morocco
Chile
USA

Morocco

STATIONARY TINSTALLATIONS

Gagneraud
Boliden

Boliden

EMMA

Office National
des Mines

British Steel Co.
(Overseas Ser-
vices) Ltd.

Sv. Fluidcarbon

Billiton

U.S. Fluidcarbon
Inc.

France
Sweden
Sweden

Portugal

Tunisia

Saudi-Arabia

Sweden

Netherlands

USA

ULAR PL

ANTS

REFERENCE LIST

02/85

Type of process Tonnage

Type of ore Delivered

Cu ore Flotation 4 t/h 1970

Pb-Zn ore Flotation 6 t/h 1972

Cu ore Flotation & t/h 1972

Pb-7Zn ore Flotation & t/h 1972

Pb-7n ore Flotation 6 t/h 1973

Various Flotation 6 t/h 1974

Cu ore Flotation 6 t/h 1974

Zn-Sb ore Flotation 6 t/h 1975

Pb-Zn ore Flotation 6 t/h 1975

Cu ore Flotation 6 t/h 1975

Cr ore Grav.met.se p. 8 t/h 1977

Sb ore Flotation 6 t/h 1977

Ba ore Flotation 12 t/h 1978

Pb-7Zn ore Flotation 8 t/h 1980

Cu ore Flotation 8 t/h 1980

Cu ore Flotation 6 t/h 1980

Cu-Au ore Flotation 8 t/h 1981

Coal Fuel prepara- 5 t/h 1984
tion

Pb-Zn ore Gravimet/ 6 t/h 1985
Flotation

W ore Flotation 4 t/h 1981

Industrial Flotation 2 t/h 1981

minerals

Various Flotation 2 t/h 1981

(pilot plant)

Complex Flotation 2 t/h 1982

pyrite ore

(Pilot plant)

Various ores Integrated 1 t/h 1982

and mineral pilot plant

raw materials

Iron ore Flotation 5 t/h 1983

(pilot plant)

Coal Fuel prepara- 3 t/h 1982
tion

Various Dense Medium 20 t/h 1985

(pilot plant) (DWP)

Coal Fuel prepara- 0.1 t/h 1985

(pilot plant)

tion
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SALA CARAVAN MILL

A PRE-ASSEMBLED ORE CONCENTRATING PLANT

SALA

An efficient and profitable way to start nuning operations.
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A COMPLETE PLANT ON TRAILERS

B Compact, easily transported units for crushing, grinding,
separation, dewatering, and power supply.

W Various types of ore dressing machines available for different
separation techniques.

® Each unit is pre-assembled, wired, and ready for operation.
Simple plug-in connections for water and electrical supply.

m No special arrangement or skilled local personnel required
for erection.

B Gives return on investments in a minimum of time. . |
. o 2 = = 8 1 = — 8 1
SALA Caravan Mills are frequently used during exploration \ ‘ J '
stages in new mining areas to give early and valuable expe- . § —— - . I
Material flow in the plant shown below. Water supply. Maximum recirculation is achieved

rience of ore dressing properties, and for training operators.
Further, the capacities are large enough to be of commercial
significance.

The capacity of the SALA Caravan Mill, depending on ore
properties such as grindability and mineral content, can be up . )
to 1000 metric tons/24 hours.

by recovery of water in SALA Lamella Thickeners.

) _ A SALA Caravan Mill delivery includes as standard a water
Primary ore bin (1) tank with booster pump, flood lights, tools for assembling and
service, process pipes, electric cables, and a suitable spare

parts kit.
Included in the supply is the supervision necessary for erec-

tion and start-up.

Crushing unit{2)

Water tank (10}
Power generating unit(8)



CRUSHING unit: Double-deck screen, jaw crusher, and
cone crusher, operating in closed circuit. Weight approx.
19 tons. Transport width 2.6 m, height 4.3 m.

A three-stage unit is available for higher capacities
and coarser feeds.

GRINDING unit: Grinding mill, pump, and hydrocyc-
lone. The mill can be used for operation as rod mill or
ball mill. Weight approx. 25 tons. Transport width 3.0 m,
height 3.8 m.

A larger unit is optional, if required.

FLOTATION unit: Rougher, scavenger, and cleaning
flotation cells, conditioners, reagent feeding equipment,
air blower, and all necessary pumps. For complex ores
where separate concentrates are desired, a corresponding
number of units is required. Weight approx. 14 tons.
Transport width 2.5 m, height 4.2 m,

SHAKING TABLE unit:
Triple-deck table, feed dis-
tributor, and pumps for
middling, tailings, and con-
centrate. Weight approx. 10
tons. Transport width 2.7 m,
height 4.0 m.

SPIRAL CONCENTRA-
TOR unit: Primary and se-
condary spirals, feed distrib-
utors, product launders, and
pumps. Weight approx. 8
tons. Transport width 2.6 m,
height 4.5 m.




= salaly, i

......

POWER GENERATING unit with diesel driven gene-
rator available for required power output at different
voltages and frequencies.
If local power is available, SALA supplies a terminal
where the units are connected to incoming supply.
Transport width 2.5 m, height 3.8 m.

DEWATERING unit for concentrate: Lamella thickener and drum
filter with vacuum station and auxiliary equipment. Size of com-
ponents is chosen with regard to quantity and type of product.

For water recovery from tailings,
Lamella thickeners are available.

ok i i
Redaitodn. . it
(e g "?%ffiwka}é',{ e

: ‘.._5-;'::;_ _.:'_' .“_ > l..
Self-supporting belt conveyors facilitate
plant arrangement with regard to local
terrain.

A SALA Caravan Mill can be extended
with various other types of equipment to
meet special requirements. The photo
shows an additional skid-mounted bank
of flotation cells for increasing the reten-
tion time.

SALA Slurrv Pumps have an outstanding
capability of handling froth and varying
feeds. The SPV type is a self-contained
unit with integral tank and can easily be
moved within the plant.

OPTIONAL SUPPLY: for instance mar-
quee with air conditioning, covering the
whole or part of the plant.



SALA CARAVAN MILLS ALL OVER THE WORLD
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Sala International AB
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%
Mobile crushing unit KV 50-22

Ma%/ € LM
=L r\/w(w"’v\j

The KV 50-22 unit is primarily intended for the exploitation of
smaller gravel and ore deposits. It can be used for small-scale
road-building schemes where raw material is available along the
line of the road. In addition to its suitability for small ore-pro-

cessing projects, the unit can also be used as a pilot plant when
larger deposits are to be developed, and it is also suitable for
laboratory duties in connection with large ore plants,

The unit is designed to process raw materials with feed lump
sizes of up to 200 mm. Normally, one final product fraction is

taken out.

Transport - erection

When the unit is to be moved it 1s hitched to a truck or
a tractor and towed to the site It is raised with jacks
until the wheels are clear of the ground and i1s supported
on trestles supplied with the unit. These can be placed
directly on the ground uniess soil conditions are poor
As a rule there is thus no need for a special foundation
and the only preparation necessary is the levelling of
the site so that the unit stands horizontally. When the
power supply has been connected, the unit 15 ready
far operation.

Operation
The most suitable method of feeding the unit is to use
a separate feed station consisting of a feeder and a

hopper inte which the raw material is dumped by a
wheel lgader or similar machine. Material is transported
from the feed station to the crushing unit's double deck
screen by a belt conveyor. The hole size on the top
deck of the screen must be adjusted after test-running
so that the loads on the two crushers are baianced.
Coarse material passes over the upper screen deck and
down into the jaw crusher, whilst the intermed ate frac-
tion is chuted down into the Hydrocone. The crushed
material is returned by a belt conveyar to the screen.
In special cases, the crushed material can instead be
taken out direct from the crushers a&s an uncalbrated
product fraction,

A = I L oY S
. > 1 1 i~ s

* ulf e Yo

SvedalaArbra



Design

The crushing unit is built up on a frame of beams and
pressed plates. The frame carries a screen, a single
toggle jaw crusher, a Hydrocone crusher, electric motors
and transport equipment. In addition, the standard speci-
fication includes an electrical switchgear unit, ingpection
platforms, stepladders, guardrails, tow bar, jacks and
support trestles.

The screen is a double deck VF 18/10 UQO-S with nominal
deck dimensions 1800 x 1000 mm. The top deck is fitted
with a side-tensioned wire element or perforated plate
whilst the bottom deck is fitted with an end-tensioned
wire element. The top deck can if required be specially
fitted with a rubber screening element.

The jaw crusher is an R 5026-64 single toggie machine
with a 500x 250 mm feed opening.

The cone crusher is a 22" Hydrocone with a feed opening

of 25, 50 or 75 mm, depending on the choice of crushing
chamber,

The electrical switchgear unit is rubber-mounted on the
unit and contains a main breaker, fuse groups, motor
starters and three reserve outlet sockets {max 16 A)
for the connection of beit conveyors or other ancillary
equipment. In addition, a welding outlet socket 15 pro-
vided.

The installed motar powers for the crushers and screen
on the unit are given in the table below The total power
demand includes also the necessary belt conveyors and
feed station (if used) which are connected to the unit

The transport equipment consists of two 4-wheel sprung
axies with compressed-air brakes. The front axle is
fitted with a tow bar and a hitch 1s supplied for a towing
vehicle The B" truck wheels are fitted with 11.00% 20"
tyres

Capacity

The table below gives approximate capacity figures ex-
pressed in two ways: Hourly production and production
per shift (8 hours) with allowances made for the normal
start-up and shut-down procedures, etc., which influence
the effective operating time

Feed material
Product
Fine gravel | Coarse gravel| Blasted rock

'0— 6 mm t/h 15 12 9
0—12 mm t/h 30 20 18
0—18 mm t/h 45 25 22
0— 6 mm t/8h 90 75 60
0—12 mm t/8h 180 130 105
0—18 mm t/8h 300 150 135

These capacities are influerced by several factors such a2s the characte-
ristics and lump size of the raw meterial, the feed arrangements and the
required fina! preduct size. The capacities given sbove are based on even
feeding with & hard friable stone material having a bulk density of 1 5 t/m?

Technical data

Dimensions, weights

Transport length (incl. towbar) mm 9100
Transport width . ..... ... ... mm 2600
Transport height ............ mm 4200
Transport weight . ....... ... ton 18
Axle load, front ............ ton 8
Axle load, rear ............ ton 9
Single toggie jaw crusher . .... type R 5026-64
Feed opening ... ... _...... mm 500 %250
Motor power ............ .. h.p./kW 60/45
Hydrocone crusher . ..... .. ... type 227

mm 25, 50 or 75
hp./kwW 30/22
type VF 18/10 UO-S

Feed opening ..............
Mator power
Screen, double deck ..........
Screening area per deck
(nominal} ..................
Motor power . ..............

mm 1800 % 1000
h.p./kW 7.5/58

Material flowpath
Feed Return to screen

i 17

v L4
Calibrated (Uncalbrated
product)

product

SvedalaArbra
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SALA GODSPUMPAR
Vertikalpump typ SPV

Enkelt

underhali

—

Deat kan inte vara enklare. En hammare och
ndgon minut &r alit som behovs for att dppna
&ven den storsta SPV-pumpen.

DEN GENIJALT ENKLA SALA-PUMPEN

Enkel installation

Purnp, pumpsump och motor bildar en komplett en-
het. Ingen uppriktning eller speciella fundament
kravs.

Packboxlds
SPV-pumparna saknar packbox vilket forenklar un-
derhailet och eliminerar behovet av tatningsvatten

Slitdelar

Pumpen har latt utbytbara slitdelar av naturgummi
eller Ni-hard Vid behov kan aven siitdelar av kisel-
karbid eller syntetgummi levereras.

Vertikalpumpens siitdelar

Pumphus
eller foder

(Y

Storningsfri gang

Pumpens oppna konstruktion med wvertikalt inlopp
forhindrar luftblockering. Om pumpsumpen tilifaliigt
sugs tom, avluftas pumphuset genom inleppscpp-
ningen

Lagring
Det kraftiga lagerpaketet ar placerat over vatskeni-

van och dimensionerat for en livslangd av mer an
60.000 timmar

Pumpens geniala konstruktion ger en synnerligen
underhallsvénlig och lattinstallerad pumpenhet,

SALA

162001 01 - 8045 S



Val av pumpstoriek

m
40

SPY
304100 [ISPY
| 365150

'sey
458-200

Motorstorlek

Motorstoriek och kilremsdrift vanerar
med pumpuppgiften

Erforderliga data for bestamning av
pumpvarvial och molorstyrka ar
Onskad volymstrom (I/min. m'/h e dy! )
Vatskans densitet (kg/m'")

Totala tryckhoyden (m}

Definition
av pump

SPV ar typbeteckningen Sifferkombina-
tonen anger starleken enligt foljande

36 5 -150

Ll Pumphjulets| Arbets- Utlepps-
100 s00 1000 5000 0000 15000 I/Min - g,ameter skovlarnas oppning
6 0 30 60 300 600 900 min had'iem |t mm
Dimensioner mm
(]
#1 i
| ’ - O
'E ! 4

| |

1 |

1 |

i — e ¢

"
tl B c b Sump Max motor Vikt
opp valym 4-poi IEC ca

Pumpstoriek A drm W kg
SPV 18- 40 40 650 400 960 30 3 45
SPV 232- 50 50 990 930 1450 300 7.5 290
SPV  263- 80 80 1025 1000 1785 400 30 560
SPV  304-100 100 1250 1140 2000 700 37 700
SPV 365-150 150 1300 1140 2000 700 37 825
SPV  458-200 200 1750 1700 3050 2000 Mo 2450
SPV 5010-250 250 1800 1700 3050 2000 110 2600

SALA

Sala International AB
5-733 00 Sala, Sweden - Tel. 0224-132 20 - Telex 7536

Mattuppgifterna ar preliminara och kan
andras utan foregdende meddeiande



SALA GODSPUMPAR
Groppump typ VASA G

SALAs groppumpar ér avsedda fér pumpning av sli-
tande vatskor. Pumparna ir mycket robusta och enk-
la ur servicesynpunkt,

LATT INSTALLATION

Pumparna ar mycket latta att installera. Antingen fast
monterade med hjalp av monteringsplattan p& stati-
vet eller fritt hdngande i lyftbygeln.

PACKBOXLOS

SALAs groppumpar har ingen packbox, axeltatning
eller lager under vatskenivan vilket forenklar under-
hallet och eliminerar behovet av tatningsvatten.

LAGRING

Det kraftiga lagerpaketet ar forsett med fettsmorda
rullager. Livslangden &r beraknad fér mer an 60.000
driftstimmar.

SLITDELAR

Slitdelarna ar latt utbytbara och finns i naturgummi
eller Ni-hard. Materialet valjs efter pumpens arbets-
uppgift.

SALAs groppumpar levereras i tva olika utféranden

Alt. 1 Halvoppet pumphjul och pumphus med spray-
hal. Pumpen spolar tillbaka en del av vatskan
som uppluckrar eventuellt sedimenterat gods.
Avluftning sker genom hdlen och pumpen kan
darfor inte luftblockeras.

Alt. 2 Slutet pumphjul och inloppsdel med flans. Mot
flansen kan ett ror monteras for att 6ka det
djup frén vilket pumpen kan suga.

SALA

—_—

101003 01-8319 S




pumpstorlek

500

000

2000 m¥%n

Motorstorlek

Motarstorlek och kilremsdrift varerar
med pumpuppgiften

Erforderliga data for bestamning av
pumpvarvtal och motorstyrka ar
Onskad volymstrom(I/min. m'/h e dyl )
Vétskans densitet (kg/m")

Totala tryckhojden (m)

Definition
av pump

VASA G ar typbeteckningen Sifferkombinationen
anger storieken enligt nedanstdende tabell, Ett S efter
sifferkombinationen anger att pumphuset har sprayhéi

100 — 336 — 150

Stativiangd Pumphjulets] Arbets- Utlopps-
:mder mlﬂr;' diameter skoviarnas | oppning
eringsplat-

ooyt Poem hoid | cm I mm

Vik! gtan motor
Stativiangd o ut dritt och Max( 'nkouo--
icm mp- logo lar latta i
A storlek Py B c o g F Nihged xa . Dummi. v IEC o
80 25 540 300 600 800 @ 530 100 95 132 M 15
120" 181 —-25° 25 860 B25 600 800 @530 380 s 200 L 30
180 25 860 825 600 800 @ 530 430 428 200 L 30
80 234-50° 50 540 300 850 1000 2530 1% 160 m M 75
120" 302—50" 50 860 825 850 1000 © 530 455 440 200 L 30
180 50 880 825 850 1000 @ 530 505 420 200 L 30
B0 21380 80 860 825 900 1150 © 530 ars 345 200 L 0
120 294808 80 950 820 800 1150 @ 564 625 595 228 M 45
180 80 950 820 900 1150 2 564 475 645 225 M 45
80 284—100 100 880 828 900 1150 o §30 420 30 200 L 30
120 285—1008 100 950 820 90C 1150 @ 564 630 580 226 M 45
180 100 950 820 900 1150 564 880 630 25 M 45
100 I36=-150 150 950 820 1250 1450 @ 564 860 510 225 M 45
180 338 —=1508 150 126G — 950 1350 @ 564 1450 13680 315 S 10
458—200
150 4582008 200 1260 —_— 1200 1450 50 1650 1480 35 5 10
508200
150 5311250 250 1450 == 1500 1700 B50 %950 2900 2500 35 MB 160

* Dessa pumpar finns endast med halvéppet
pumphjul och inloppsdel med fians.

Sala International AB
73300 Sala - Tel 0224-132 20 - Telex 7536

** E| standard.

°** Extra utrustning.

Mattuppgifterna ar prebminara och kan
dndras utan fowglende meddelande







New technique for treatment of complex, fine

grained sulphide ores by flotation was deve-

loped in Sweden during the 1930’s and 40’s.

Experience has shown that the following featu-

res are particularly important to this type of

separation process:

— careful preparation of feed

— closely controlled chemical conditions pre-
ceding and within each separation stage

— adequate dimensioning of each flotation cir-
cuit

— circuit layout which allows products dif-
fering in separation characteristics to be
treated separately

— flotation machines with air dispersion quali-
ties fine enough to float even those ultra-
fine particles which cannot be adhered to
bubbles by impact, alone.

Since then SALA has continued to acquire

extensive know-how of flotation processes and

of the engineering aspects of flotation. Sources

of special importance in acquiring process

know-how have been:

— extensive testwork in batch and pilot scale of
numerous metal ores and industrial mine-
rals from all parts of the world

— commissioning and operating turn-key

®

. plants
Microscopy can often reveal those abstacles that which must !bv mined to secure fzp[f;utun' mp;{);'} 0f — research work directed to processes incorpo-
must be overcome ta process the ore into saleable raw materials, represent a vast challenge to today's rating new chemical systems.
caoncentrates. manufacturers of processing equipment. . Engi : b 7
The ever leaner and less accessible ore bodies, ) ngineering know-how has been derived from

our experience in plant design, installation,
start-up and operation of flotation machinery.
Problems encountered have generated better
design of equipment with respect to installa-
tion, operation and maintenance. Qur range of
flotation machines will meet requirements at
different process conditions—giving reliable
operations and superiour metallurgical results.

The front page shows one of the major lead pro-
ducing plants in Eurepe. SALA flatation machines
have been installed for the selective flotation of
Ralena
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Process Design

Ores are never alike.

Establishing the optimum procedure for the
concentration of values 1s therefore hoth a fas-
cinating and challenging job—whether it be
merely to adapt and optimize a well known
process route to another material or it be in-
novations to convert values in the ore into new
saleable products.

Our expertise in process design is an aptitude
partly acquired by necessity. Process lay-out
has, in a number of cases, been included as
part of the sales of equipment packages or of
integrated turn-key projects, including predic-
tion of plant-size metallurgical results based
on data produced in laboratory scale. To achieve
this we have organized over the years a skilled
staff of technicians with a thorough under-
standing of flotation processes. This team of
experts can offer the most thorough body of
knowledge dealing with flotation equipment.

This include hasic theory as well as expertise
gleaned from tests made on ores trom rmost
parts of the world, together with experience
gained during the actual commissioning of
flotation plants,

Close contacts are maintained with research
institutions and chemical manufacturers. This
offers the best possible approach to an assign-
ment as well as solutions to new and special
separation prohlems.

Flotation problems are studied in the metal-
lurgical laboratory from simple bench tests made
on a few kilos of material. up to pilot investi-
gations in ton per hour scale, simulating the
actual industrial scale process. The interpreted
data from such tests prepare the way for the
correct design of the full-scale process layout
with proper dimensioning of machine installa-
tions.

W

Research and Development

Results from laboratory tests and industrial
operations show that descent recoveries and
grades can often be achieved rather easily with
particles in the intermediate size range. Sepa-
ration problems are primarily encountered in
the coarse and fine size fractions. Our research
and development has concentrated on im-
proving recovery where values mostly tend to
be lost.

Limitations of the flotation process occur at
the coarse end. Strength of bonds between the
bubble and the mineral particle is limited, as is
the lifting ability of the air bubble. This. often
coupled with insufficient liberation of mineral
grains cause a rapid drop in recovery of coarse
particles, Proper preparation of feed material
is thus a prerequisite for fair separation.

The critical feature as to recovery of fines is to
establish contact between the hydrophobie
particles and the air bubbles. Even though sur-
face tension of water is reduced by arranging
adequate chemical conditions in the pulp, the
low mass of the single fine particles often im-
pedes the generation of bubble particle im-
pacts that are strong enough to penetrate the
water barrier around each bubble. Contact
must therefore be established by direct preci-
pitation of air onte mineral surfaces. Investiga-
tions show that fine values can, in this way, be
recovered very selectively.

The quality of air dispersion is therefore cru-

cial. From our research work we now know that

those vital features of the flotation machines

dealing with recovery of fines are:

— multistage crushing of air to avoid oversized
bubbles

— addition of air in zones of high dvnamic
pressure

— reasonable flow of pulp through the impeller

— turhulent pulp flow to a sufficient extent for
the appropriate precipitation of air on the
particles.

Studving basic features of air dispersion and pulp
agitation in a 500 litres flatation cell.

Years af experience in processing, erection, and
commussioning of flotation equipment form the ba-
sts for design development of the SALA flotation
machine line.



Air Dispersion and
Pulp Agitation

Metallurgy

Investigations in full-scale production plants

have shown that excellent metallurgical results Cagracovery (%) Cu-grade (%)
can be achieved far down in the fine particle 100 _— _—
size range.
as

This is demonstrated for example in a plant

% whgrg chalgnp_\-'rite is floated fro‘m a corpplex 85 -# .___‘_-_.. 30
pyritic ore in a flow-sheet essentially as illust- / \
rated. Results are shown in the diagram. in 25
which grade and recovery of copper are plotted \

Y versus particle size. 20

) _ 15

Indispensable conditions to achieving supe-
riour metallurgy are an appropriate lay-out of 1
the process route with ample retention of pulp |
in each circuit, and with flotation machines 5
capable of high guality dispersion of air,
SALA flotation machines have a proven re- 12 § 10 20 50 100 200

; . ; Particle size (microng)
cord of superiour yields of fines during compa-

rative full-scale tests with competing units.

. Faad Talling

The SALA impeller-stabilizer system is de-
signed for high quality air dispersion at reason-

Ample stabilization is the key to obtaining qui-
et pulp surface which allows controlled froth

E?‘l; plt:\‘vqt?r consur;:_ptnon. I_)lrt'»perspn is made removal and maximum up-grading of values in Middiing to
¥y multistage crushing '0!' air into fine bubbles, the upper part of the cell and in the froth laver. e oo
an.ld by provldmg conditions necessary for the Further, the large stabilizer vanes force pulp
d_lssolutxon and the subsequent precipitation of flow towards the cell peripherv—thus activa-
a]r . - . . . 2 . . ry e b
onto the hydrophobic particles. ting the entire volume and reducing possibili- T Concentrata

ties for sanding.




The simple and solid structural design of the
superstructure ensures a minimum of vibrations
from the drive unit to the tank and machine
foundation. It is available in single and double
cell design.

The bearing assembly of the flotation moechan-
ism is of heavy duty tyvpe with triple V-type
axial sealings to protect the lower bearing from
penetration of pulp

8

Bearings i grease lubricated. To achieve easior
aecess to lubrien tion aipples on the higger units
the nipples have been eentralized at one point
per machine

The modulized design of machines simplifies
installation and maintenance work. Erection is
conveniently made by lifting complete ma-
chines onto foundations and bolting units
together. By disconnecting motor cables and
air pipes, it is possible to lift out of the tank
superstructure with its complete machinery, so
that replacement of wear parts can be made
under favourahle working conditions.

Essential features of the impeller and stabiliz-

er aystem are;

— thorough air dispersion throughout the enti-
re cell volume and effective pulp agitation
also in periphera! sections of the cell

— cover above impeller to reduce sanding in
the impeller zone when machines are shut
down

— minimized wear hy low acceleration of pulp
along lower impeller vanes, and by heavy li-
ning ot abrasive and/or chemical resistant
material

— easy assembling and dismantling

— stahilizer made in sectors for convenient
handling of parts

The smoath faces inside the tank make extra
linings simpler whenever required due to treat-
ment of corrosive or highly abrasive materials.

9



Accessories SALA Flotation
Boxes

Feed Box

Pulp enters the covered feed chamber where
the velocity is effectively reduced. Thus, the
pulp flows smoothly into the main compart-
ment of the box and thence, into the flotation
machine. Inside. the feed chamber is normally
lined with rubber or with steel pads for proper
wear protection.

Manual sampling of feed pulp may conven-
iently be taken as the pulp passes the overflow
from the feed chamber.

Junction Boxes

The standard junction boxes are of a weir
overflow type. The weir can be built up with
steel or wooden bars to the height that provides
an optimum pulp level in the preceding ma-
chines.

The pulp level may alternatively be controlled
by a manoeuvrable rubber lip. This is built as a
unit which can be inserted into the same guid-
es as the standard weir bars. The rubber lip
can be either manually operated, or by a motor
i automatic level control is required.

Junction hoxes can also be equipped with dart
valves for sand relief. Darts are usually posi-
tioned ahove the openings of the valves, so that
these can close as the darts move downward.
The illustration shaws the opposite arrange-
ment of darts, which also can be accomadated
rather easily. The dart valves are readily
adaptable for automatic control of the pulp
level.

Main design features of the discharge boxes are
similar to those stated for the junction boxes.

10

Accessories SALA Flotation
Froth Removal

Accessories - Standard Main Data

Machine type Discharge box  Froth Launder Froth Launder
Outlet O.D. Bottomalope  Outlet O.D.
. AS0,03-.2 76,1 128 76,1
AS0,08-2 889 12° 1016
AS021-2 1016 T 139,7
AS0,6-2 139,7 12° 1397
AS14-2 219,1 128 193,7
AS52-2 219,1 12° 193,7
AS 3,32 219,1 12° 2191
AS 4,52 2191 12° 219,1
AS6-2 273 128 219.1
AS7,5-2 273 12¢ 219,1
AS9-2 2x273 128 273
AS11-2 22273 12# 273
AS14-2 2x273 12# 3239

Dimensions in millimetres

Froth Launders

Flotation froth is in many cases very difficult
to handle, and this often causes disturbances
in the process. A proper design of launders
is essential and can largely reduce problems
with froth transportation. Air entrapped in
the froth must be given a reasonable possibi-
lity of becoming liberated. and all obstructions
to the flow should be minimized.

Standard types of launders for the SALA flota-
tion machines are often included in machine
deliveries. These launders are designed to give
good froth transportation to the collecting pipe
syvstem without excessively loosing height.

Approximate dimensions and other main data
of standard tvpes of launders are as specified in
the table.

Froth Paddles

For circuits with difficult froth conditions, the
free flow of the mineralized layer from each cell
often proves insufficient, and this may adver-
sely affect the metallurgical output. The in-
stallation of paddles will improve the transpor-
tation of froth from the cells, and expenditures
for such an installation can be a profitable in-
vestment, particularly. in low frothing stages
such as scavengers.

Paddles for the SALA flotation machines are
composed of a few modules with properly seal-
ed bearings applied between each cell for most
machine sizes. Installation of paddles is simp-
le, and normal maintenance, under most cir-
cumstances, includes the lubrication of bear-
ing details.

11
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Installation Principals-Main Data

Standard Machine units

Our standard program of flotation machines is
listed in the table below.

The models are in standard versions designed
as double cell machines with one impeller per cell.
Cells in sizes over 6 m® (211 cu.ft) can also.
alternatively, be delivered as single cell units.
Machines with cell volume 6 m* or more are

designed with a double froth overflow lip. The
standard design of the smaller models incorpo-
rates froth overflow on one side only. The desig-
nation system should be read as follows e.g. for
type AS6-2: »AS« is model series, »6« (first
figure) means volume in m? per cell, »-2« stands
for number of cells unit.

Machine Arrangement

The tank design lends itself easily to an arrang-
ement of machines into rows. These can be
open troughs with essentially free flow of pulp,
or, conversely, the flow pattern can be accura-
tely controlled within each row by the insertion
of partition plates between machines. Short-
circuiting of feed material can thus be largely
reduced. A counter-current flow of pulp from
one machine with respect to the ascending air

bubbles in the next machine can further be
achieved by the appropriate adjustment of
openings between machines.

Each row of flotation machines must be staged
with junction boxes at intervals. This is to ac-
quire the necessary head for pulp transporta-
tion, and to maintain a proper pulp level in
machines at variable feed capacities.

Blower Air

The SALA flotation machine operates with air
at minimum pressure, depending upon cell
height and the volume weight of the pulp. Con-
sumption figures often vary from one applica-
tion to another. Field data, if available, could
be used for the dimensioning of blower installa-
tions for new circuits. Data specified in the

table below indicates blower installations with
ample capacities.

The SALA flotation machine is equipped with
air header to facilitate delivery and contrel of
air to each mechanism. Victaulic type couplings
are used for connection of tubes between
machines.

Main Machine Data

Machine Type | Machine | Volume pereell Installed Blower Air

configu- power Capacity Pressure Capacity Preasure

ration m' cu.ft. kW (HP m¥min kPa cu.ft/min psi

cells/unit
AS0,03-2 2 0,03 1,1 I1x1.1(1.5) 0,1 5 3.5 0.7
AS0,08.2 2 008{ 27 | 1x15(@) 0.3 7 10 1,0
AS(,21-2 2 0,21 74 1x2,2 (3) 0.5 9 18 1.3
AS0.6-2 2 0,6 21 1x4 (5,5) 1.5 12 53 1.8
AS14-2 2 14 48 1x11(15) 2.5 14 88 21
AS52.2 2 2 70 1x11(15) 2,5 22 88 3,2
AS3.3-2 2 3,3 116 2x11(15) 5 17 176 25
AS4.5-2 2 4,5 158 2x11 (15} 5 24 176 3,5
AS6-2 2 6 211 2x18.,5 (25) 10 20 353 3.0
AS 1752 2 7.5 264 | 2x18,5(25) 10 26 353 3.8
AS9-2 2 9 317 I 2x22-30 (30-40) 18 23 635 | 3.4
AS11-2 2 11 388 2x22-30 (30-40) 18 30 635 44
AS14-2 2 14 494 2x22-30(30-40) 18 30 635 44
AS6-1 i 6 211 1x18,5(25) 5 20 176 3,0
AS 751 1 7.6 264 1x18.,5(25) 5 26 176 3.8
AS 91 1 9 317 1x22-30 (30-40) 9 23 317 34
AS111 1 11 388 1x22-30(3040) 9 30 317 44
AS14-1 1 14 494 1x22-30(30-40) 9 30 317 44

Data refer to one machine with a number of cells as specifisd
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Dimensions in millimetres
e e = E'L
Machine Type A B C D E F G H J K L M ::gm
AS0,03-2 220 205 150 85 614 | 306 363 513 890 | 1350 | 636 232 195
AS 0,082 260 205 185 85 858 | 428 | 456 | 656 1080 | 1670 | 727 177 275
AS0,21.2 350 | 305 225 150 1242 | 621 605 805 1390 | 2120 _919 195 640

Dimensions can be subject to change without prior nolice.

13



(General Dimensions
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Dimensgions in millimetres
Machine Ty A bk c n E F G H J K L Ent
:eighl
£
AS 07&2 350 505 405 150 1763 882 773 1076 1760 2760 1164 1070
AS14-2 « | 450 | 505 505_ 200 2473 1237 870 1255 2125 3310 1619 2080
AS2.2 . 450 | 505 | 805 | 200 | 2473 | 1237 | 1320 | 1706 | 2575 | 4230 | 1619 | 2430

Dimensions ran be subject Lo change without prior notice,
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(General Dimensions

Dimensions in millimetres

Machine Type A B C D E F G H J K L :‘mgh[
AS3.3-2 600 605 605 200 3483 1742 . 1060 1467 2310 3700 2175
A8 4,5-2 600 605 605 200 3483 1742 1510 1917 2850 4660 2175
AS56-2 700 605 605 300 4263 2132 1280 1705 2760 4300 2996
AS 752 700 605 605 300 4263 2132 1625 2050 3100 4920 2996
AS9.2 800 605 605 300 4923 2462 1441 1866 3150 4850 3426
AS11-2 800 605 605 300 4923 2462 1791 2216 3500 5470 3426
AS14-2 1006 605 605 300 5623 2812 1791 2216 3500 5470 3876
AS6-1 700 605 605 300 2137 2132 1280 1705 2760 4300 2996
AS 751 700 605 605 300 2137 2132 1625 2050 3100 4920 2996
AS59-1 800 | 605 605 300 | 2467 2462 1441 1866 | 3150 4850 3426
AS11-1 800 605 605 300 2467 2462 1791 2216 3500 5470 3426
AS 1441 1000 605 605 300 | 2817 2812 | 1791 2216 | 3500 5470 3876

Dimensians can be subjert to change without prior nolice.
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General

Sala International AB has manufactured filters of various types for over 40 years. The
SALA filters are designed for continuous operation without undue maintenance.

Principle of Operation

All SALA filters operate continuously on a vacuum principle.
The filters can be subdivided into Drum Filters. Belt Drum
Filters. Top-Feed Filters, Magnetic Filters and Disc Filters
The principle of aperation is the same in all types.

A filter installation comprises a tank containing a cloth
covered drum or dise and an agitator to keep the slurry in
suspension, The drum or disc is divided into three sections:
cake building zone. dewatering zone and discharge zone. The
first two sections are connected to a vacuum system sp that
the slurry is drawn against the eloth. allowing the liquid to
pass through while the solids build up on the surface, As the
drum or disc revolves the cake emerges from the slurry and
residual liquid is removed by the vacuum. [n a third stage the
cake is discharged.

Coarse feeds which are difficult to keep in suspension can be
treated by using a top-feed arrangement. A magnetic device
can be added for handling magnetic materials.

In some cases the filter ¢loth blinds quickly greatly reducing
the filtration capacity. For efficient cake discharge SALA
provides two systems:

# The Snap-blow system utilizes short blasts of compressed
air for the cake-discharge. In addition steam or water flush
can be used for rinsing after cake discharge.

o The Belt Drum Filters can be equipped with a brake-roller
discharge or with an air-knife svstem by which even very thin
and sticky cakes will be removed. The cloth is washed by
water spray from both sides on cach revolution.

Spray ramps forcake wash can be supplied forall drum-filters.

General Design

In the design of SALA's vacuum filters special care has been
taken in the accessibility for service.

Thedrums are all welded with segments inlaid between steel
frames to a design patented by SALA. The drive consists
generally of a gear box with easily changeable chain wheel
and a variable speed gear motor. Larger sizes are fitted with a
safety device to stop the drive motor on overload or similar
fault. thus eliminating overstraining or damage to the drive
mechanism, The valve head and its wearing ring can easily be
changed without removing the drum and the sliding surface
of the valve is automatically lubricated.

The key to high capacity and low cake-moisture in a vacuum-
filter 15 optimum drainage. The SALA vacuum filters have
recentlv been re-designed with respect to drainage. The new
SALA filter drums and valve heads are characterized by a
multitude of drainage pipes. large drainage areas and a
piping configuration which promotes maximum self flow.

All types of filters can be supplied with acid resisting parts or
other special materials of construction. All moving parts are
fitted with bail- or roller bearings and the whole unit is
manufactured in heavy gauge steel, This combined with the
simple design reduces maintenance to a minimum.

All SALA products are subject to an ongoing program of

development, thus we reserve the right to alter specifications
without notice,

Vacuum head

‘; i ‘1| I ;-ilw: :.\|I|| I“ '\ll”‘!l\
Drive gear Hl \ R f ‘1‘1 I 111NN Filtrate
and motor I R R ‘M‘ T | . |.\H\H kol
[l ‘ Huaf ] ‘ ‘| lill {1 recelver
H{ 1 L I
\ ‘!l' it . Filter drum:‘. Y
il [ NI ‘ Silencer
et |
4l | ;‘ ‘ : E /
{ \‘ 1| il = . . )
(|| | w |.I l il i 1._.\ F:ltrate Vacuum:
-\ pump pump
I | )i o __.-'f{
b Filter trough 1 -~
-'-1 ..T

Fig. 1. Vacuum filter plant.

The front page shows an instellation of SALA Drum Filters.

Barometric leg
(alt. to filtrate pump
—— when permitted by

building conditions)

B}

Drum Filters

The agitator can be swung over the tank side for replacement
of blades when required and quick opening valvesare fitted in
the bottom of the tank for cleaning or emergency discharge

The drum segments are drained by a large number of tubes
arranged to obtain best possible drainage. The \';}E'uunl 18
applied to approximately 300° of the _mrtumf'ero.nco. I'he tank
i of welded construetion with an oscillating agitator

driven by an independent gear motor. The stainless
steel seraper blade s easily adjustahle to ensure
efficient cake removal.

f P Area ' .Drum' i Dimeﬁsfonsimn
' Type m? DiaxLength mm Length
s TF 31 0.85 915% 305 1250
| 915% 610 1550
915x%1220 2150
1525x 1220 2750
1525% 1830 3350
1525%2135 3650
1525% 2440 3950
1525 x 3050 4560 :
2240x2135 3900 -
2240 2440 4200
2240x 3050 - 4800 -
2240x 3660 5400
22404270 e _‘
© 3050x3050
 3050x3660
 3050x3965 =
3050x4270 :
3050x4880 © T S .
~ 3050x5490 - 3700 ”s? 00
" 3660x3665 :
3660%4265
3660 x4865
3660 %5465
366(_)x




Belt Drum Filters

The principle of the Belt Drum Filter is similar to that of the
standard drum fiiter. The cloth passes over a series of rollers
after leaving the drum. This allows continuous and ¢fTective
washing of the eloth from both sides and the wash water can
be drained off suparately. The filter cloth can easily be chang-
ed as it is not wired ta the drum. The Belt Drum Filter s 1deal
for handiing very fine grained pulps or other pulps that tend
to blind the filter cloth. A break roller is often sufficiont

for cake removal. The highly effective air-kmife

system is used for efficient removal of
sticky cakes and enables reduction

of belt wash water consumption.

Fig. 3. SALA Belt Drum Filter designed for dewatering of fine
and sticky materials.

Area Drum Dimensions mm Weight
Type m? DiaxLength mm Length Height Width kg.
BTF 31 0.85 915x 305 1250 1220 1490 1000
BTF 32 1.7 915x 610 1550 1220 1490 1225
BTF 34 34 915x1220 2150 1220 1490 1700
BTF 54 6 1525x 1220 2750 1920 2680 3700
BTF 56 9 1525x 1830 3350 1920 2680 4100
BTF 57 10.5 1525x2135 3650 1920 2680 4500
BTF 58 12 1525x 2440 3950 1920 2680 4800 .
BTF 510 15 1525x 3050 4550 1920 2680 5200
BTF 807 16 2240%2135 3900 2860 3500 9500
BTF 808 18 2240x2440 4200 2860 3500 ¢ 9700
BTF 810 23 2240x 3050 4800 2860 3500 10100
BTF 812 28 2240x 3660 5400 2860 3500 10500
BTF 8§14 32 2240x4270 6000 2860 3500 11000
BTF 1010 29 30503050 4800 3480 4230 10800
BTF 1012 35 3050x 3660 5400 3480 4230 11900
BTF 1013 as 3050x 3965 5700 3480 4230 12400
BTF 1014 41 3050x4270 6000 3480 4230 13000
BTF 1016 47 3050x 4880 6600 3480 4230 14000
BTF 1018 52 3050x5490 7200 3480 4230 15100
. BTF 1020 58 3050x6100 7800 3480 4230 16200
BTF 1212 41 3660 %3665 5400 4080 4890 13000
BTF 1214 48 3660x4265 6000 4080 4890 14000
BTF 1216 55 36p0 %4865 6600 4080 4890 15000
BTF 1218 63 3660 x5465 7200 4080 4890 16000
BTF 1220 70 3660 x 6065 7800 4150 4890 17000
BTF 1222 75 3660x6510 8400 4150 4890 18500

Belt drum filters are manufactured in the same sizes as
standard drum filters. Dimonsions and weights are shown
helaw.

Top Feed Filters

The SALA Top Feed Filter type TFF is specially designed to
handle coarse salids.

Inthistype the feed box 1s mounted above the drum and fitted
with a rubber seal of patented design which prevents the feed

additional filter medium, while the size of the feed box allows
variation 1 the feed to be evened out. The SALA snap
blowing system 1s fitted as standard.

This type of filter has a high capacity and gives excellent
results. One example is given above.

Example of the filtered product obtained from a Top-Feed
Filter, dia. 2430 1800 mm (8' x 6'), over an operating period
of one month;

Material:
Mixture of magnetite-hematite 61 8% Fe

Sereen Analysis:

R =2 mm {9 Mesh)
79% 0.5 mm (32 Mesh)
13%-0.1 mum (150 Mesh}

Water content in the feed:
71.8% H,0.

Filter capacity:
40 Mtons ' hour = 3 Mtons/m* 'hour{0.28
Mt/sq.ft. hour)

Average water content in the filter

cake:
5.6 H,0.

Fig. 4. Top Feed Filter.

from leaking This patented seal reduces mechanical wear

and increases the e of the eloth which in many cases lasts

over 3000 hours,

Filtration is carried out in the upper half of the drum. On the

lower half the cloth may be cleaned from the inside by

pulsating air and water which reduces clogging to a mini-

mum, The feed box 1= designed to classify the {eed so that the

coarser particles settle nearest to the cloth and provide an

Area Drum Dimensions mm Weight

Type m? Diax Length mm Length Height Width kg
TFF 31 0.85 915x 305 1100 1350 1350 600
TFF 32 1.7 915x 610 1400 1350 1350 700
TFF 34 34 915x1220 1900 1350 1350 900
TFF 52 3 1525% 610 1850 1800 2000 2000
TFF 54 6 1525%1220 2450 1800 2000 28060
TFF 56 9 1525x 1830 3050 1800 2000 3300
TFF 58 12 1525x%2440 3650 1800 2000 3700
TFF 86 13 2240x 1830 3050 2300 3000 5200
TFF 88 18 2240x2440 3650 2300 3000 6000
TFF 810 23 2240x3050 4200 2300 3000 6800
TFF 812 29 2240x 3660 4800 2300 3000 7600
TFF 1010 29 3060x3100 4800 4280 3980 8000
TFF 1012 34 3060x3700 5400 4280 3980 8500
TFF 1014 40 3060x4300 6000 4280 3980 9000
TFF 1210 34 3660x3100 4800 4580 4580 8500
TFF 1212 41 3660x3700 5400 4580 4580 9000
TFF 1214 48 3660 x4300 6000 4580 4580 9500



Magnetic Filters

This tvpe of filter which s patented 1s used for dewatering
coarse magnetic concentrates and are working extremely
successfully

The prineipie is the same as for standard drum and top-feed
filters except that permanent magnets are installed inside
the drum. Under the influence of the magnetie field the
particles are classified so that the larger particles settle first.
The change in magnetie field causes the particles to turn
along their axes, resulting in rapid drainage and greatly
inereased capacity

Concentrate  Filter cake

Plant particlesize  watercontent  Capacity
% by weight % water tons/hr/m?
—0.074 mm by weight
{—200 mesh)

1 70 10 1.8

2 68 9.5 2.1

3 50 9.0 3.0

4 30 7.0 4.0

5 17 6.0 10.0

k

After the cake 1s removed the ¢loth 1s cleaned from the inside
as for the Top Feed Filter.

The SALA Magnetie Filter has a much higher capacity on
suitable feeds than conventional filters. Consequently space
requirements and installation and operating costs are sub-
stantially reduced.

—_—

Fig. 6 Muognetie Filter.

Fig. 7 Snap blow cake discharge of magnetite Very thiek cake
with low moisture content is obtained

Area Drum Dimensions mm : Weight
L'I‘ype m? Diax Length mm Length Height _Width kg
i MTFF 2009 5.6 2000 x 900 2200 2750 2600 3500,
B.8 2000 % 1400 2700 2750 2600 3800

MTFF 2014

-

Disc Filters

The SALA Dise Filter is a high performance tilter particu-
larly suitabié for handling large quantities of tine pulp. [t has
a high eftective filter area per unit of fleor area reducing space
requirements and installation costs

The {ilter consists of a tank and a number of

dises mounted on a shaft. Each disc

consists of ten -

L

Fig. 8. Dise Fulter.

-

’th. 9 These SALA Duse Filters dewater 5000 tans of

solids a day.

Area Disc

Type m? Dia xLength mm Length
SF 62 8 1860% 2 discs 2370
SF 63 12 1860x 3 discs 2770
SF 64 16 1860x 4 discs 3170
SF 66 24 1860x 6 discs 3970
SF 74 24 2135x% 4 discs - 3570
SF 176 36 2135x 6 discs 4370
SF 178 48 2136x Sdises ¥ 5170
SF 710 . 80 2135x 10 discs 5970

8F 712 72 2136x 12 discs 6770 ~
‘SF 96 80 2745% 6 discs 4800
BF 98 80  2745x Bdiscs 5600
100 - 2745x10 discs 6400
120 . BT45%12discs 7200

el e 5" cobe o

A relidie

Dimensions mm

B

lightweight Polypropylene®) sectors designed for maximum
drainage. The sectors are easily removed for changing the
filter hag. All sectors are connected to large diameter external
drainage tubes. The vacuum heads are specially designed for
optimum performanee and low wear,
The SALA electronic snap-blow system 1s standard in
the SALA Dise Filters. The snap-blow system con-
sists of an inductive transducer and electronic
variable timer. Immediately after the snap blow,
vacuum is applied for a very short period of
time. Thisreduces wear on the filter bags and
improves cake discharge.

*) Other materials as optonal.

Height

2955
2955
2855
2955

3140
3140
3140
3140
3140,
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Laboratory Services

Portable Test Kits

Tests can be carried out 1n our laboratories, or on site f the

sludge shows rapid ageing. Our portable leat-test kit allows

thorough and rapid investigation of all variables, such as .
drum speeds, filter aids, filter media, ete

R T

Mobile Pilot Plant

Tests on site ¢can casily be arranged with our Maobile Pilot
PlanL. The plant is complete with sludge pumps, dosing
pumps for filter aids, thickener tank, ete. The filter i1s convert-
ible to standard drum, belt drum or top-feed filter. Results
obtained provide a firm basis for sizing production installa-
tions,

rm oL

A YL AR |

!

g ol

M

SR

SALA

Sala International AB
S-73300 Sala — Sweden. Tel 0224-132 20 — Telegrams: Salamachine — Telex 7536,
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Sala’s Lamella unit tages much

The Lamella effect.

You can easily demonstrate the remark-
able Lamella effect for vourself. Fill two test
o tubes with slurry. Hold one upright

and one tilted and watch the results.

ﬁ.

.

The Lamella principle.

If vou haven’t been able to do the Lamella
test you should read this to understand the
[.amella principle.

The available settling area is the most
important factor in the design of a gravity
settler. The depth of the settler is of less
importance. The Lamella principle 1s ingen-
iously simple.

This is a normal settling tank.

p— p——

_ |

Total settling area=A
The area of this settling tank can be

increased by making it of a number of
shallow settling tanks on top of one another.

Total settling area=n - A

To provide gravity sludge removal the
shallow tanks are inclined and here you have
the basic Lamella
Thickener. . - — |

T

™ L U Total settlingarea=n- A cosa

Sala Lamella Thickener will give you
these benefits:

Delivered as one unit.
The smaller and medium sized Lamella
Thickeners are fully shop fabricated.
No assembly work on site. This will give you
low installation costs.

Easy to move.
The Lamella Thickener is small, light and
mobile. Have you ever tried moving a 15 m
round thickener?

| =1l
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Improved efficiency.
Short-circuiting caused by wind currents,
changes in feed temperature, or poor feed
distribution are minimized.

Better in the Tropics.

Water loss by evaporation can often be a
great problem in hot countries. The very
much smaller free surface area of the
Lamella Thickener minimizes this loss.

@

@

Better in the Arctics.

The Lamella Thickener is so small that it
can normally be accommodated indoors. If
2t it is easily lagged.

Simple design.
Virtually no moving parts and design
simplicity give very low maintenance costs.

Flexible installation.
The small size of the Lamella Thickener
makes installations simple and flexible and
piping costs low.

less space.

Less volume.
Liquid volume reduced by 95 percent com-
pared with a conventional thickener. This
means low retention time and quick product
Lurnover.

Optimum feed arrangement.
The feed enters the lamella plates from the
sides thereby avoiding mixing with already
settled solids. The patented flow distribution
system gives maximum utilization of

available settling area.

Vibrator pack in sludge hopper.
The package lamella units are supplied with
internally mounted vibrator packs which
enhance sludge compression and ensure
safe sludge withdrawal. Rakes are also
available for the larger combination units

and/or when conditions so require.




ala LamellaT

The feed enters the Lamella Thickener
through a bottomless feed box. Below the
feed box the feed is distributed over the
lamella plates.

The clarified liquid will flow upwards and
the particles will settle on the lamella plates
and slide downwards in counter flow to the
clartfied liquid.

(The Sala Lamella Thickener may also be
called a Counter Current Lamella Settler.)

L

r—(_‘
— : -

[~ ]

{ B Lamella plates
\ /€ Clarified liquid

\.T_f [) Vibrator

From the feed point upwards there is free
settling. This is the clarification area.

Below the feed point there is hindered
settling. This is the thickening area.

By using different feedpoints the relation
between clarification and thickening areas
can be optimized.

The clarified liquid will leave the lamella
plates and enter the discharge boxes through
throttling holes that ensure even flow distri-
bution between the lamella plates.

N4

Clarified liquid -

&

Feed —o £

[Density controller

Vibrator -

Discharge valve ,

—

=

-
/
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1 Feed box

2 Qverflow (effluent)
3 Sludge hopper

4 Vibrator

5 Underflow

6 Lamella plates

7 Feed

The settied particles slide down the
lamella plates into the sludge hopper where
compression 1s increased by vibrations from
a low amplitude vibrating pack.

These vibrations also reduce the apparent
viscosity and prevent hang ups and “rat
holing™ effects.

hickener in action.

—

oy

Accurate sizing.

Laboratory settling tests are often required,
and sometimes a pilot test is also recommen-
ded. We will carry out the necessary test work
in our dewatering laboratories or on site.

Design materials.
The Sala Lamella Thickener is available
in epoxy painted carbon steel, stainless steel.
rubber lined carbon steel, fibre glass reinforced
polyester. PVC, or polypropylene to cope with
almost any conditions.

Optimal regulation.

For maximum performance a patented
system for regulation is available which will
give you the best possible underflow and
overflow qualities.

Fully workshop assembled.

A plan view of a Lamella Thickener type
LT 200/55 during assembly. The unit shown
1s manufactured in rubber lined carbon steel
with plates and discharge launders in glass-
fibre reinforeed polyester.



Prefabricated units.
Standard units are available in sizes up to
200 m- of settling area.

Depending on sludge and liquid character-
istics the inclination of the lamella plates
may be either 55° or 45°.

The individual duty will determine the com-
bination of design materals used.

In order to meet various demands with

respect to corrosion, wear, temperature etc.,
the following design materials are available:

r—

Y

1
4

Model A B C

mm mm mm
[2 7.5/45 WO 2325 11360
[ 7,555 320000 2100} 1130
L7 1545 120K} 3400 120))
LT 1555 1550 KUY 12¢H)
[ 30045 145} 39010 1525
L™ 30,55 18I0 3A00 1525
[2F 50,45 1750 4275 20010
[II" 5005 SO 3925 20 )
LI 140 525) LS(H) 2600
[ 108} 55 Wl 450K 2400
L2 2000 45 H250) A=TH 17560
[T 20455 fiEd ) RIS a7ab

) Depending on reguired clanfication thickening ratio

6

Tank:

L.amella plates:

Tatal settling
area m*

15
18
U
RN
ald
0]
L)
1K)
204
200

Mald steel
Mild steel
Stainless steel

Acid proof steel

Polyvinylehloride

Polypropylene

Glass fibre reinforced
plastics

Stainless steel

Acid proof steel

rubber lined

Equivalent conventional
Thickener /Clarifier®)
diameter (m)

i b

4 h

s-11

11-16
11-1h

Floceculators.
The lamella units can be combined with
flocculators of the same design materials as
the L.amella Thickener tanks.

The flocculators are available in sizes from
0.5-10 m allowing a flexible choice of reten-
tion times.

Depending on the application, the floccula-
tor can be supplied either with a paddle

o ‘%gitator or with a slow speed impeller. The

occulator drive may be supplied with
variable speed control for varving process
conditions.

‘tatic or mechanical devices for rapid

mixing of the flocculants with the bulk flow
are optional.

Large installations.
Transport conditions limit the size of pre-
fabricated units. When large sedimentation
areas are required it is often convenient to
erect prefabricated lamella packs in
conventional clarifier/thickeners.

SALA has a wide range of rake mechanisms
for rectangular and eircular sedimentation
tanks. Of particular interest is the
combination of lamella packs with heavy

Adapted designs fol individual duties.

9 9

duty rake-lift mechanisms, which provide a
compact system with ideal conditions for
compression, storage and discharge of sludge.

Such combinations can also be furnished
with center-flocculators, as shown below,
and the constructional materials are basi-
cally the same as for the prefabricated
units. Dimensioning and final design will be
made on a case-to-case basis.

-



Applications.

More than 700 Lamella Clarifier/Thickeners are installed throughout the world ( 1978).

Some commaon applications are listed below:

Chemical industry
Phosphorte acid
Pigment
Hyvdroxides
Waste-waters

Mill effluents

Food industry: Mineral Industry:

Starch fines

Wash waters Middlings
Fines
Metal Finishing: Tailings

Hydroxides
waters

The Lamella Sedimentation Unit will
generally be a link in a larger treatment
system. SALA has a complete equipment
program for degritting, clariication,
thickening, studge dewatering and transport.
With more than 50 years experience of

¥, o i F - -
| S T T

SALA Lamella Tl
plant for ore preparation,

SAHALA

Metallurgical industry:
Gas scrubber effluents

Pickling Liquors

Heavy metal precipitates

Flotation concentrates

Sand and gravel process

ickener to the right, as part of a SALA Caravan Mill, a complete mobile

Power plants:
SO.-serubbers
Cooling tower blow down
Ash sluice and waste water

Pulp and Paper:
Fibre effluents
Bark fines
White Liquors

Surface water:
PPotable water treatment
Process water treatment

Systems.

industrial and municipal solid liquid
separation problems SALA has gained
considerable know-how, and is able to give
vou technical assistance, from simple advice
to turn-key projects. Get in touch!

)

Sala International AB
S-T3300 Sala, Sweden, Tel, 02247132 20, Telex 7536

17 30 02 01-7921 GB
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Hydrocykloner finns omnamnda i litteraturen redan pa 1890-
talel. men den moderna cykionteknologin daterar sig frd~ mit-
ten av 1940-talet. D& startad> nagra erfarna prccasstosniker
frAn mineralberedningsindustrin i« USA ett faretag, Krebs
Engineers, som agnade sig &t forskning och vidareutveckling
av hydrocyklonen. Denna maskin belraktas nu com en av de
ledande pA omradet SALA har 1 manga &r samarbetal med
Krebs Engineers och tillverxar deras hydrocykloner pé ticenc
Det ar vanligtvis nodvandig! ait skraddarsy varje hydrocyklon-
installation for att 1A basta mgjliga resultat Denna anpassning
til) uppgiften ar enkel genom SALA-Krebs stora cyklonprogram
Utmarkande for cyklomnstaliationer ar vidare det kompakta
utlorandet och de laga driltskostnaderna

Fig. 1 ' — Apex-ventl

Underiopp

Anvandningsomrade

Hydrocykloner ar kiasserare dvs de separerar efter partiklar-
nas massa De! ar normalt imle maligt alt producera ett klan
overiopp. Om detia behovs, bor forljockare anvandas
Partiklar med en densiiet omkring 2,5 kdn separeras | omrade!
tran omkring 500 mikren ner till emkring 10 mikron Separatio-
nen ar definierad genom overloppet. vilke! inte 1ar innehdlla
mer an omkring 3=5 vikls % av partikiar over avakiljn ngs-
gransen

Po Nonn LI TR T TR
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Watuh PTRITEER
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De viktigaste anviindningsomradena &r:

1. Partikelklassering. Med riktigt utforda cykionsystem kan av-
skiliningsgransen bli myckset exa<i Partikelstorlekarna bor
ligga | omradet mellan 500-10 mikran.

2. Rening av suspensioner. Grova fasta partiklar kan 141t av-
lagsnas fran suspensioner sasom. anrikningsaviall, kalksiam,
pappersmassa och fruktsafter. Cyk'onerna arbetar da normalt
vid lagt tryck och utrustningen ar kompaki och exonomisk |
produktionen.

3. Avslamning. Av!agsnandet av partiklar mindre an 10-20
mikron férbatiras genom en hydrocyklon utrustad med 'Cyclo-
wash'' Detta innebar en insprutning av renvaiten | cyk'onens
nedre de! far atl ersatta det slamhaltiga vatinet, Denna tvattl-
ning ger en underioppsproduxt som ar relativt ren fran slam
Sand for igensaining av gruvor eller pabyggnad av avifalis-
dammar produceras pa deita satt

4. Malning i sluten krets. Detta ar elt av de viktigaste anvand
ningsomradena far hydrocykloner, och SALA-Krebs cykloner
ar praktiskl taget standard inom industrier fér mineralbered-
ning over hela vériden

Tekniska forutsattningar

Hydrocyklonen ar en mycke! eniel apparat, men erfarenheter‘

visar att konstruklionen av vissa delaljer har en avgorande be-
lydelse tor ett gott resuliat

Till de viktigeste férdelarna med SALA-Krebs cykloner riknas:

1. Siat ech neggrant utferd innerylta. Varje lilen gjamnhet
eiler felaklig innktning fororsaxar virve'strommar som stof
asgparationen

2. Riktigt lorhallande mellan inlcppsarea. cyklondiameter
och diameter hos "'voriex finder ' (munstycke! far over-
loppel). Dessa lorhdilangen maste vaneras, beroande pa
anvandningsomrade!

3. Snackfiormad inloppsdel dar pulpen matlas in gencm en
verlikal spalt. Pulpen kommer darfor in som en tunn, bred
strom ule!ler cyklanvaggen och overgar mjukt tiii rota-
tionsrare!sen | cyklonen. Utformningen av inloppsiore’.
dar genomloppe: andras 1ran runt Yl spait’ormat bidrar
ocksa lll en forklassering av grovt material, vilket okar
cykionens kapac tet och separationsefleit

Utaver ovanstaendses ar det viktigt att materialet | de vatske-
berarda delarna ar lampligt med hansyn till pulpens kemiska
sammansatining och slitande egenskaper. SALA—Krebs cyklo-
nen har utbytbara foder av naturgummi, men aven andra mate-
rial kan levereras t.ex. neopren, hypalon, Nihard keramik och
polyuretan,

Figurerna pa bilden visar:

1. Inlopp

. Vortex finder
{Overloppsmunstycke)

. Inloppsdel

L)

. Cylindrisk sektion

. Menteringskonsoler o
Konisk sektion

. Utbytbara infodringar

. Apex ventilhus

B O® N B bW

. Matnings- och
overloppsansiutningar

Eftersom den enda vasentliga driftskostnaden 16r hydrocyklo-
nen ar pumpningen tili cyklonen, ar det viktigt att den kraver
ett [agt inloppstryck. SALA-Krebs cyklonan ar utiormad med
tanke pa detta.

G0
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Manuellt reglerbart Hydrauliskt eller Fast Apex- Data tor SALA—Krebs hydrocykloner

Apex-uttorande pneumatiskt utforande -
regierbart
Apex-utforande

\* 4 100 1000 25~ 40 40- 225
%; 6" 150 1200 35— 45 150~ 850
\—$ 10~ 250 1400 20— 80 225— 1830
157 ars 2200 50= 70 850— 3400
20 500 2700 60— 80 1150— 8000
Fig. 4
26" 660 3050 65— 85 2650— QBRI .
Kl 750 3300 70— 85 5000—14000
50 1250 4000 90-125 11000=40000
Apex kontroll
Jamn utmatning fran apex &r vasentlig for att cyklanerna skall [Dessa ar endas! grova riktvargen Med okad kunskap och er-]
fungera tillfredsstallande, och en mangfald apex-arrangemang | farenhet kan SALA- och Krebs-ingenjorer faststalla optimala .
finns tillganghga for alla storlekar av SALA—Krebs cykloner. | uppstalinings- ech dritspetingsiser for vane anvandningsom-
Det ar oftast bist att ingtallera en varierbar typ som regleras | rade
pneumatiskt eller hydrauliskt. Den stérsta tillgangliga apex- - —
ventilen s!apper igenom over 250 ton fast gods per ttmme. Den
mest anvanda typen av SALA—Krebs cyklon ar typ D, som _—
visas pé sidan 3. Den tillverkas i diametrar fran 3% till 26° med
utbytbar formtillverkad infodring och 30", 50" och 80" med SALA har ett omf_attanlde program
vulkaniserad infodring. Flera storlekar pa inlopp och vortex av godspumpar lampliga for cyklon-
finder finns tillgangliga fér varje cyklanstorlek. Den cylindriska arrangemang
sektionen del 4 p& figuren benamnes ''B"-sektion och antalet
"B -sektioner kan varieras for att passa for uppgiften. Fér de
flesta anvandningsomraden anvands en sektion och enheten .

far beteckningen DXB, dar X anger diametern 1 tum. Flara
cylindriska seklioner resulterar i finare separation och hogre
kapacitet, dock med viss forlust av klasseringsverkningsgrad.

e . o e
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Det finns dessutom manga specialutforan- P ) ,*m
den av cyklone_r for phka arbetsuppg‘flef- i Harnsantdalpump Groppump Verukalpump .
Kontakta oss garna for ytterligare informa- lyp VASA typ VASA G typ SPV
tioner. o S
Fig. 5
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SALA Rubber Roller Mills

SRR Mills
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SRR Mills.

The Sala product range includes grinding milis in which
rubber rollers are assigned the double duty of power
transmission and cylinder support. These grinding mills
have been manufactured by Sala since 1960, They are
thus well-proven and technically advanced and are
designed for use as rod or ball mills for wet as well as drv
grinding applications.

The SRR Mill has the following characteristics:
Simplicity
The SRR Mill consists of standardised parts and in-

cludes no castings. It i1s easy to operate and requires
almost no maintenance.

LTS 1T -
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SRR Mills being erected n our workshop

Short delivery time

The total delivery and commissioning time for an SRR
Mill is very short. Most of its component parts are kept
in stock. The mill is assernbled in our factory and is
mounted on its steel foundation frame prior to delivery.
S0 a smooth concrete floor s all that is required.

Low price

Due to the mill being assembled from all-welded. stan-
dardized parts: its low weight: short installation time
and low cost for foundations. the overal] cost of a com-
missioned mill is very favourable as eompared to other
alternatives.

Standard specification
of the SRR Mill.

Heads Lining Shell Discharge

. of stee! plate () eaneea! Rubher wuth replaceable of steel plate with machined

shape, with machined con Iyters connecting langes und rgees
neeting flanges vrwelded to fear the rullers .
the shell h

Spout Feeder
made of steel plate

1500 rimun squirrel cage motor  Solid rubber rollers
\ibelts Rod mull 70 % of critical speed
Shaft-mounted spoed reducer  Ba!l miil 80 % of critieal speed

The mill
is fully assembied and
18 mauniecd on a steel
foundation frame
price to dispateh

of averflow type, with ur
withont trammel sereen

SRR Mills Power corresponding Motor Power Weight
Size D % L to Bond.
(mm) (kW) { kW) | (ke
Ball Mill |  Rod Mill Rall Mill Rod Mill Ball Mill Rod Mill
600 900 2.2 1.6 3 2.2 850 950
10001500 132 | 9,7 15 11 2500 2800
12002400 325 26.3 37 30 5700 6200
15003000 792 60.5 ' 90 75 9600 10500
' 14100

18003600 116.5 97 132 110 13000

s



Flexibility.

Although the SRR Mill is a standard product, it is avail-
able in a number of vanations:

The leneth of the mill can be varied to suit the
application.

The power can be varied within certain limits.
Linings of different materials are available, such
as steel, cerarnic, etc.

Various designs of feeders are available. such as
vibrating feeder, drum feeder, etc.

Discharge systemns of various types can be
employed, e.g. peripheral discharge or grate
discharge.

The scope for variation deseribed above and
other modifications of a more specialised nature allow
the SRR Mill to be matched to almest any requirement

An SRE MU with centrad periphera! discharge, hefore delivery ti Hungary

on a wide variety of applications for dry or wet grinding.
using rods or balls as the grinding medium,

Delivery and availability

The delivery time for an SRR Mill is short. since most of

the components are kept in stock and the mill includes ‘

no castings,
The installation time is negligible, since the

mill is delivered fully assembled and mounted on a steel

foundation frame which can be mounted to any smooth

floor with the necessary load-bearing capacity. So the

time from the order being placed to the mill being in full

operation is short as compared to other alternatives, = .
We keep an ample stock of spare parts,and all

parts of the mill are of lightweight design. So the neces-

sary spares can be airfreighted or shipped by other suit-

able means. depending on the location. This ensures

optimum availability of the mill.

.’/

Sala laboratory.

The Sala Laboratory is eontinually engaged on various
tvpes of grinding tests and has at its disposal three SRR
Mills dia 600900 mm. dia 1000x 1500 mm and dia
15001500 mm, These mills, together with a Sala batch
mill dia 300450 mm, are sufficient for almost all tvpes
of grinding tests.

The Sala Latcraton

The SRR Mills in the Sala Laboratory are designed so
that they can be operated wet or dry and with rods or
balls as the grinding medium. After minor adjustments,
the discharge can be of the grate, overflow ar peripheral
type. Sala pumps. screw classifiers and cyclones are also
available in the laboratory for closed-circuit grinding.

¥ N




SRR Mills in operation. References.

! In addition to the applications described SRR Mills are
used for a wide variety of eperations throughout the
world, Some typical installations are listed below:

Kullsbergs Kalk, Sweden

An 1800 mm dia 3000 mm long SRR Mill was instalied
in 1977 in a limestone quarry, to grind burnt lime for the
production of fine ground lime.

Grinding particulars:

Feed particle size 0.1 -1 mm
Product particle size beiow 0.1 :mm
Capacity 12 t/h

Motor rating 90 kKW

The mill is of the grate-discharge type and is installed in
an open circuit. operating 24 ha day,

Grong Gruber, Norway

A SRR Mill dia 1200x4000 mm was installed in 1977
as a regrinding mill in the zine flotation circuit at the
above mining company. The mill operates continuously
in the arduous environment of the concentrator. The
mill is fed at the rate of about 25t/h and has a motor
rating of 60 kW,

frong Gralwr

6

Customer and location

Dia. x Length, mm

Type of operation

Lameco, Liberia
S\ fustavaara, Finland
ansond. [ran
[ransond, Iran
LKARB, Sweden
_ LKAR, Sweden
R AR Sweden
Sandvik AB, Sweden
University Luled, Sweden
Outokumpu Oy, Finland
Institut Josef Stefan. Yugoslavia
National Iranium Steel Corp.. Iran
National Iranium Steel Corp., [ran
Nikex, Hungary
RBoliden AB, Sweden
Orkla Gruber, Norway
Siporex, Ivory Coast
Hoganas AB, Sweden

700 x 1500
1200 x 1800
1000 x 1500
1500 x 3600
1500 x 1500
1000 x 1500

700 x 1500

600 x 900
1000 x 1500
1000 x 1500

700 x 1500
1500 x 2700

600 x 900
1800 x 4500
1000 x 1500
1000 x 1500
1800 x 4000
1500 x 3000

Wet rod mill. iron ore

Dry grinding

Dry rod mill

Dry rod mill

Autogenous mull, iron ore

Wet rod mull. iron ore

Wet rod muill. iron ore

Dry rod mill. tungsten carbide
Combination rod/ball, wet/dry
Ball mills. pilot plant
Combination rad/ball, wet/drv
Pilot mill

Pilot mill

Wet rod mill, gravel

Wet ball mill. milk of lime prep.
Wet bali mill, milk of lime prep.
Wet ball mill, quartz sand

Dry rod mill, coke breeze




The Salarange
of grinding equipment.

Grinding mills Classifiers
Sala manutactures all types of mills: The Sala standard range of produets includes the most
SRIRMills commun types of wet classiliers:
Trunnion Mills for ball, rod or nutegenous Screw Classifiors
grinding. Hydroevelones
Bateh Mills, Trommel Sereens
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SALS granding circuit with mill screw ssifaer aned ovelonges

Sala has the equipment, laboratory resources, experience and
know-how to supply machines as well as complete grinding systems.
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Sala International AI3 + 37323 00 Sala, Sweden - Tl 0224-132 20 - Cable- Salamachine - Telex: 7336
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MINERAL DEPOSITS LIMITED

Head Qffice: 81 Ashmore Road,
Southport, Qld. 4215, Australia
Postal Address: P.O. Box 5044, Gold
Coast Mail Centre, Australia, 4217.
Telephone: (075) 39 9055

Cables: Mindeposit, Southport,
Queensland.

Telex: 40438
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UNIQUE INTERLOCKING RECEIVERS

MARK VIl SPLITTER ARRANGEMENT

REICHERT

MK VI SPIRAL

CONCENTRATOR
ﬁn:,’::"':%ﬁ,‘{; S T — wash waterless spiral

e Sl

TRIPLE START SPIRAL




.

4 FEATURES

* excelient metallurgical performance

without wash-water addition

single twin or triple star
column

simple operation with anly one set of

splitters per spira! start

s per

ganged splitters on multi-start

spirals

water splitter for removin
fraction with minimal soli
cantact as standard

single sel of product outl

g water
ds

ets for

cons. mids. taills and water splits

even on triple start spiral
constructed in strong, lig

htweight

fibreglass with polyurethane

covenng and castings for corrosion

and abrasion resistance

product launders availabl
accessories

e as

suitable for low grade ores

including

* mineral sands

* glass sands

® {in ores

* gold ores

® tungsten ores

¢ tantalum/niobium ores
* chromile sands

the waorld

¢ tes! facilities available throughout
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Reichert Mark VI Spiral Concentrator

MINERAL DEPOSITS LIMITED
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150
1250

1000

UPGRADE RATIO
-4
w
T

TYPICAL UP-GRADE RATIO
VERSUS RECOVERY CURVE

HARD ROCK TIN ORE (0 10% Sni

N

73

RECOVERY

100

Sn RECOVERY %
B o @
o =] =

T T

ha
=
T

1 1

ALLUVIAL TIN ORE (0 09% Sn)

1 11111 L

Ll 1l

-

30

50 100
SIZE (MICRONS

]
300

TYPICAL SIZE RECOVERY CURVE

1000

Capacity

Rate

\

Puip Density

Pulp Density (wiw)
Size Range

Pulp Volume {max )
CONCENTRATE REMOVAL (PER START)
up 10 0 3TPH solids
30-60%: sOlids w/w

NOTE: SINGLE. TWIN. TRIPLE STARTS AVAILABLE.

[ DESIGN DATA

HEAD FEED {PER START)
Lp to 3TPH solids depending

on apphcahon

up to 60% solids

003 -2mm
S50 m' /he

/’

DIMENSIONS IN SPIRAL BANKS

{Refers to double row banks, single row available)

/
L
~

INSTALLED
SPIRALS DIMENSIONS IN MILLIMETRES WEIGHT
PER BANK {Kgs)
A B C D {See note below)

2 740 3940 700 3240 290

4 1350 3940 700 3240 540

6 1975 4080 840 3240 820

8 2600 4080 l 840 3240 1035

NOTE: Weight refers to Triple Start Spirals,
DIMENSIONS: Use dimensions as guide only Certihied drawings wall be
provided on receipt of order All gimensions o millimeires

SHIPPING DETAILS: Spiral banks excep: twe spiral unil are packed o0
shipment mounted on a wooden paller 100mm (47) high Ancillary eguinment
i1s packed in separate contairers The two spiral unit with anciligries s pac-eo
Mﬂ a wooden crate. Single spirals are shipped in iri-wall containers )




Production planning class:
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