
• 

• 

I 

' 

i 

I 

I 

r, 
.. (") 

LO�G TERM DEVELOPMENT PROGRAM 
066532.. 

: . ...,"\.r"l.:r""\.r�l'lu"""uo�,....r"\.r�l\.l'i'\.r.l'\.r"'\r�l"\.r�l'\.r�"\.r..,"11.1"\.r"".r'""'""..,.�'""' 

1. Autogenous Grinding (AG> 

2. 

In the Icing perspective - a two st a ge autogenous grinding system could 
be· very competitive in the Faro operation� Costs for grindi ng media 
and f i ne crushing plant, � �ogether 7,890,000/CAD/year, would be 
e limin ated by �using this gr i nding technique.' One.could expect the 
mill power ·costs-to increase approximately -400,000/CAD/year with AG 
so that will ·give a net op�rating cost savings at about 7,500,000/ 

CAD/year. 'Roughly-it can be estimated that an inv�stment in AG would · 
have a pay-off time of J ess · � than 2 ,years.�· We suggest laboratory 

tests at Bol i den "';�_to determine the· F.:u-o ore - prope rties regarding AG. 
(Appendix · 6)' Obtained results �<�ill ·be reported with preliminary 

l ay-out , investments costs and a p rogress program. 

A very preliminary ·lay-out-;;::;·for· an :··AG-system in Faro is given l.n 
Appen d i�-: 5. -= Furthermore , there are e}:perience in Boliden that some 
ores respond positively·ton-·autogenous grinding -from metallurgical 
point o� view and.that may also be the case for Faro. 

··--'�-----...-.�.-:..�� .............. �- i- ..... -�- : .... _�, ..... _,., __ ,.... --� - , ___ • •  .. . 

\lanqord a and Grum depo""i ts · . · 
- .  

' •. 
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The Vangorda and Grum deposits are characterized by: 

Finer mi neralogical structure than the Faro deposit , reguiring a 
finer grind before �lotation. 

Big di�ferences in 
ore-types. 

flotation-properties between di�ferent 

The amount of ore wi th difficult gangue-minerals are bigger than 
in Faro-deposit Cgrafitic baritic). 

These ores are more interesting regarding the precious metal 
·content which is higher. 

Because of this the test-program has to be made from the beginni ng 
st art i ng with Vangorda ore. 
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:,: App�ndix '-6 

AUTOGENOUS GRINDING 

Test_ Program 

·�·.:' ·_. · . .  -� . .  
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The investigation . is started in l ab -scal e _ whE>_re breakage rate and 
·g�indabaility is determined. This should be made cin all main ore typ�s 
fr6� the Vangorda� Grum and Faro _deposits.� 

1. Gri_ndabi 1 i tv test 

... . 

The test is performed on a screened fraction of the ore and is made 
in a laboratory-mill and the abrasion-rate is determined. 

By the use 6f experience values� a good prediction of grindability 
can be obtained. 

2" Drop·-test� 

In thj s c?.se rock--samp1 BS fn:' m  the ere :is qropped ft-nm speci-fied 
hights in a way that comparative results can be obtai ned. 

Frbm t �ese results the breakage-rate function can be derived �or 
different ore-samples. 

This also gives an indi cat i on on the problem of critical size. 

After these two type of tests has been p erformed a good predi cti on of 
the ore-types behavior in autogenous grinding can be made. This will 
then give the possibility to d2cide whether to go on with pilot scale 
testing. 

3. Pilot plant test 

The design of an aut ogenous grinding circuit 
test to obtain the design-parameters. In 
comprise the following: 

requires pilot plant 
this case it would 

The operation of two stage autogenous grinding circuit until 
steble conditions are obtained. 

Take the milled product to a standard Pb-and Zn-flotation circuit 
far the recording of metallurgical .results. 

Preferably a separste compaign would 
metallurgic�l resultg on the same ore are 
use of �onventional grinding. 
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be performed where 
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Thj = test-1rmr�� 

on:>-qody. 

If 
on 

you suspect 
the hardest 

J. P. t'1oore 
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should be mad-= on a main 
. . . 

coryJposite 
,�- : ·�.-. 7. _:. - . 
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sample 

critical
· 

size problems you-should do separate tests 
ore-type. 
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