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Sammendrag
Artikkel fra Mining Magazine, April 1985, med grundig presentasjon av Liikken Gruber, Meldal.
Produksjon siden 1654, om lag 20 mill. t. er utdrevet. Forekomsten ligger i en invertert og folda
bergartsenhet med metavulkanitter og yngre sediment. Massive, stratabundne sulfidmineraliseringer
av vulkansk ekshalativ opprinnelse. Reserver pr. 1984 24 mill.t. malm med 2,5 % Cu og 2,1 % Zn.
Skildring av transportsystem, ventilasjon, brytningsmetoder og oppredningsprosessen.



Lokken Gruber
By Kim Burridge"

Metalliferous ores have been mined in
the Lokken district of Norway for over
three hundred years. The present
underground copper-zinc mining
operations are fully mechanized and
utilize up-to-date eguipment and
methods.
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An aerial view of Lokken Gruber. The process plant and offices are in the foreground.
The Wallenberg shaft is in the middle distance and the Astrup shaft, serving current
mining activities, hos beyond (top left).
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Fig. 1: Sketch map
of Lokken district
with linset) a map
of Norway
showing Lokken's
locations.
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Fig. 3 (above): Vertical longitudinal section of the Lokken mas-
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ASTRUP

SECTION

ASTRUP ASTRUP
•

Main shall

970m deep ;
11m2section'

Fig. 4 (left): Details
of the Astrup
Section shatts and
access rarnpway.

MOEN
SHAFT

Return
ventilation

730m deep
10m2section

br°
Dat

o.

Service

680m deep

6m2secton

Connecting
levels to

Wallenbenmine
380m -4,

43Orn


481m

810m
Access

870m rampway

930m
Crusher at

945m level

Fig. 5 (below):
Diagra m of the
stoping method
employed at
Lokken.

Access drift

 
..- --• 4-"" to1060m level

...- .„..-  drivenLoading

965m


Greenstone

16m

Drilling level

Cross -cut

Ore pass

lonehole drilling. and room iind pillar
methods. At pr-esent of output is

produced 1w suh-level stoping and the
remainder by room and pillar. I lowev-
er over the next three years thc propor-
tion of room and pillar extraction will
increase to

Lokken ore is a veri) hard. fine
grained pyritic material which has pro-
duced problems of accelerated wear in
equipment. Generall> roof conditions
are good and approximately 3,000 ex-
pansion holts are used annually. Thin
layers of jasper and hlack chert occur
with hands of the pvrite within the foot-
wall, while in the hanging wall. zones of
disseminated and stringier mineraliza-
tion are present.

Both pneuniatic and electrie hyd-
raulic drill rigs are used. A Tamrock
Solo 150011 rig iih one HL 4381. drif-
ter. and an ,Atlas Copco Roc 601 with
one Cop 130dri1wr are used for produc-
tion drilling. Two twin-hoomed
Alinimatic 11 units with MR booms
and 11L 4381i drifters. plus one twin-
boomed Atlas Copeo Promec 472 with
BUT hooms and Cop 10381-ID drifters
are used for development work.

Fan drilling within the flat orehodies
u-is carried ot with the long hole rigs,

giving an extraction rate of 10 Cin dril-
led. Parallel long hole drilling has an
output of 16-18 tim drilled. A hole dia-
meter of 51 mm is used, and hole length
is typically 25 m. Dynarnite and ilM1110-

nium nitrate are used for hlasting in the
stopes.

Diesel load-haul-dumpers were first
used in 1977-78 when Schopf machines
were introduced, and to date this equip-
ment has proved so successful that no
other manufact urei's units hi0 e been
purchased. At present the mine oper-
ates sexen Schopf LIIDs. including fi%e
Ll lOs with 3.5 yd (2.68 eapagitv
and two L92s of 1.5 xd' (1.15

as well as four Schopf T193 24t
capacit) trueks.

Ore us du M ped via ore passes, down
to the main haulage les els where it is
transported in 2 in‘ Granlin ears on a
hatterx locomotis e operated rail
tem, to the eritsiter .Afle r passing
through the 1.200 mm h 900 mm

8m

Drilling
drift

Stope Bottorn drift


Ilaulage drift
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Fig. 6: Cross-section of the Astrup 1 shaft
headframe facilities. (1) Shaft; (2) Main
hoist; (3) Service hoist; (4) Cage for per-
sonnel; (5) Skip; (6) Ore hin; (7) Waste
rock bin; (8) Truck collects ore for trans-
fer to mill.
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Fig. 7: Lakken concentration plant flowsheet. (1) Jaw crusher
610mrn x 914mm; (2) Resonance wet screen 1.22mm 4- 4.58m;
(3) Symons cone crusher, 41/41t; (4) Screw classifier; (5) Screen,
1.22m x 4.88m; (6) Screw classifier; (7) Wemco H.M.S. drum
separator; (8) Filters; (9) Heavy medium cleaning: (10) Double
deck screen; (11) Reversible conveyor: (12) Pebbles bin : 50-
20mm; (13) Coarse bin : 150-60mm; (14) Fines bin : - 20mm; (15)

Scanmec autogenous mill; (16) Scanmec pebble mill; (17) Unit
flotation cell; (18) Copper cleaners; (19) Copper roughers; (20)
Copper scavengers; (21) Copper thickeners; (22) Copper
(23) Copper drier; (24) Thickener, 37.5m dia.; (25) Tailings
rougher; (26) Tailings cleaner; (27) Tailings thickener; (28) Tail-
ings mill; (29) Tailings pumps; (30) Zinc thickener; (31) Zinc filter:
(32)Zincdrier.

the conditioning tanks ahead of the
rougher. The second scavenger concen-
trate is returned to the rougher feed.

Thickened primary concentrate. con-
taining 40-45% Zn. passes on to the re-
verse flotation circuit. liere the first
step is a specially-desi2ned conditioning
tank where the pulp is steam heated to
85-90°C and sodium bisulphite is added.
The retention time is about 20 minutes.
Pulp passing on from the conditioner is
diluted by cold water to about 40%
solids. givin2 a temperature of about
5ot in pulp fed to the reverse flotation
circuit .

ln these cells. pyrite, chalcopyrite.
sphalerite/pyrite intergrowths and some
small (but economically importann
amounts of silver-hearing minerals are
floated with xanthates zi-wav from the
depressed sphalerite. The frfith product
is recirculated for a regrind in the pcb-
bk mill ahead of the m-ain copper flota-
tion circuit. where rnost of the con-
tained copper and silver are recovered
in the coppe r concentrate.

Since the introduction of the mod-
ified zinc eircuit. zinc concentrate has
been easily upgraded. Recovery of cop-
per and silver have increased substan-
tially. Copper in zinc concentrate was re-




duced from 0.6% Cu to 0.25% Cu, the
formerly contaminating copper now-
being recovered in the copper concen-
trate. With the reverse flotation in op-
eration the plant can be operated with
higher copper in the copper tailings and
the rest of the eopper can be reco-
vered from the zinc circuit. This results
in higher copper in the copper rougher

circuit and the copper concentrate
grade has been increased from 21.3% to
22.4% Cu. The process also makes it
possible to operate the zinc circuit at a
pl I of 10 instead of the previous p1- 1 of
11.8. As a consequence. hme consump-
tion has been reduced bv approximately
60%. 1n addition to his. greater varia-
tions in mill feed can now be handled.

g't
2. 1.8 16

22.4 1 110
0.2 56 ti '5

9' 0 80 0 6(0

tme Cupper Zinc
2.(5) $.1M111 5110

10




III
_ 12




10 611 15
1 0




'0
430




430
—




300
4 4 5

— — 0.4

Cupper
1-3 drated Inne 3,060
Z-200 25
Aerofloat 238 12
Anwl Xanthate 60
Et1W1Xanthate
Copper sulphate
Sodium hisulphite —
MII3C 4
Fuel oil for steam Ili tres I —

Table I: 1)pical metallurgical results in flutation
Original flu%sheet Present fitmsheet

Cu Zn Ag Fe Cu Zn Ag Fe
ert

Feed to flotation 2.1 I 8 - 16 —
Copper concentrate 21.3 1.2 70 --
Zine concentrale 0.6 50.0 40 10.5

Recovery tn the respeetwe
concentrale 89.8 69.0 40• —

' recover  of Ag into Cu-concentrate.

Table 2: Reagent consumption for the two process schemes in git milledIflotation ked)

Original process Present process
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Fig. 8: Original zinc flotation flowsheet.

Plant operating results are given in

Tables 1 and 2. The major costs in the
reverse flotation process are those for

the sodium bisulphite and the fuel oil

for steam production. The savings in re-

duced lime consumption are of the same
order as the cost of the sodium bisul-

phite. The overall improvements in

metal recovery after using the new zinc
circuit are 3.6% for copper and 7.7%

for zinc. At the same time, the value of

silver in the copper concentrate is
roughly double that obtained previous-

ly. The total increase in revenue is of

the order of 8%.
The plant treats 260.000 t/y of ore on

a 5 d/week schedule. with a total staff of

32. Present production is 21.000 t/y cop-
per concentrates, 5.400 t/y zinc concen-

trates and 2.000 kg/y of silver. The final

products are taken by road to Orkanger

for shipment.
In the flotation plant a new range of

process control equipment is being in-

stalled. The new computerized system

includes RX02 and VTIO0 units which
are at present being tested using

Outokumpu-developed software. On-

stream analysis of the copper concen-

trate and tailines is to he improved us-
ing a Courier 30 unit.

Environment
Acid drainage from the old workings

rnd dumps within the present mine area

is the major environmental problem in-

herited by Løkken Gruber. Previously
some 500.000 m3/y of mine water was

draining from the Wallenberg workings

into the Astrup mine. but since the sea-

line of the levels this ilow has stopped
ana the water from \Vallenberg is

Fig. 9: The
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present zinc flotation flowsheet.

Rainfall 580,000 rn3/Y
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150
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Clear water
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1,300A300
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25 kmRødbekken("RedRiver"), closeto
Løkken Verk. are to be reworked in the

the tail-future and removed completely.

mm dia-
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