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ANGLO AMERICAN RESEARCH LABORATORIES (PTY) LTD

AARL PROJECT NO. S/94/1080 REPORT NO. 2

AUTOGENOUS MILLING TESTWORK ON PREMIER ORE
USING PIN LIFTERS

INTRCDUCTION

Pin lifter design i< credited to Cr Vladimir G. Kotchner of Technique and Technology of
Disintegration Co. Ltd., St Peterspurg, Russia.

The liners consist of four different castings, each numbered. These different castings consist
of rows of protruding pins, the pins in succeeding rows having different diameters and lengths
compared to the preceding and following rows. The liners are thinner than conventional
smaooth liners and increased the mill volume by 1,05%.

The pin lifter liners are used without lifter bars since the pins act as lifters. They also serve 'o
protect smaller liberated particles from further impact crushing.

The pin lifter liners are widely used on Russian diamond mines.

SAMPLE FREPARATION

Thirteen tons of -250 mm ROM Premier Ore was delivered to the Anglo American Pilot Plant
in Verwoerdburg. It was sorted into five size fractions.

The feed size distribution that was reported in the AARL Project No. S/94/1080, Report Ne. 1
was used for this testwork.

MILLING CIRCUIT

The circuit was set up the same as for Tests T, U and V except that the mill was lined with pin
lifters. The mill was run at an indicated 75% of critical speed but due to the pin lifters being
slightly thinner the actual internal diameter of the mill was slightly larger and the per cent of

critical speed was calculated at 76%.

The trommel screen oversize was screened into two fractions. The +8 -25 mm fraction ‘was
crushed in a jaw crusher to -10 mm and the +25 mm fraction was returned to the mill.

TESTWORK STRATEGY

The philosophy during the testwork was to maximise the steady state total mill throughput
(new feed plus circulating loads) in order to minimise the retention time a liberated diamond
would have in the mill. Power efficiency was not the prime concem. Another aim was to
produce the maximum amount of -imm material. This material is discarded and thus

reduces the capacity requirements of the OMS plant.

Copyright reserved to the AARL (Pty) Ltd ,
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RESULTS AND DISCUSSION

Details results are presented in Appendix |.

TABLE Il

SUMMARY OF RESULTS

Page 3

‘Test Feed Rate % of Feed to | % Circulating | Net Power | Energy Cons
(kg/h) Vibrating Load (kW) In Mill
Screen OS (kW.h/D)
1 1229 201 150.9 7.2 5,85
2 1229 21.2 147,2 7.2 5,85
3 1229 28.8 140.5 7.2 5.85
B 4 1229 278 124.6 7.2 5.85
3

The results show a 76% increase in throughput (700 kg/h with smooth liners) and a 55%
decrease in energy consumption (13,0 kW.h/t with smooth liners). Approximately the same
percentage of the feed reports to the vibrating screen oversize. The circulating load was
lower than with the conventional smooth liners (> 200 %). ‘

The empty mill power draught was 2,7 kW.

At the end of the test the mill load volume was measured and calcuiated to be 32.6%. The
load was sized.

TABLE Il .39

SIZE DISTRIBUTION OF THE MILL LOAD

Size {(um) | Mass (kQ) | Per Cent

-150 72,8 7,98

-150 +100 227,2 24,91

-100 + 80 142,0 15,57

- 80 + 60 138,6 15,19

- 860 + 40 124 .4 13,54

- 40 + 20 83,4 9,14

- 20 123,8 13,57

L TOTALS 9122 100,00

It is possible that the material received from Premier Mine was softer than that previously
tested which would have contributed to the significant increase in throughput.

It was noted that the pin lifters lift the material higher causing more impact breakage than the

smooth liners with lifter bars at the same mill speeds.

The size distribution of the mill load at the end of the run shows, as with the smooth liners and
lifter bars, a slight build up of material in the +100mm size range. This is not as pronounced
as with the smooth liners but the fraction may still have to be removed from the circuit to
avoid a critical size build-up. Pebble crushing would then have to be implemented, since the
normai solution of adding steel balls is not an cption.

Copyright reserved to the AARL {Pty) Ltd
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6.0 RECOMMENDATIONS

Large scale tests on both liner configurations are required to ascertain which promotes
greater diamond liberation with minimum diamond breakage. Allowance must be made to
feed sufficient material (almost doutle the feed rate) to the mill when pin lifters are tested.
The installed power with conventional liners will be sufficient since the power draught when

using pin lifters is considerably less.

l Wear of the pins was not noticeable after this test run, however, after a 24 hour run with
quartzite the edges of the pins had been rounded off. Only long term testwork will establish
the wear rates of the pin lifters and smoaih liners with kimberlitic matenal.

I INVESTIGATED AND REPORTED BY:
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SUMMARY OF RESULTS

‘Test Feed Rate | % of Feedto | % Circulating | Net Power | Energy Cons
(kg/h) Vibrating Load (kW) In Mill
s Screen OS (KW.h/t)
1 1229 20,1 150,9 7.2 585 |
2 1229 21.2 1472 7,2 5,85
3 | 1229 28.8 140.5 7,2 5.85
4 | 1229 27.6 | 1246 7.2 | 5,85

¥

The results show a 76% increase in throughput (700 kg/h with smooth liners) and a 55%

decrease in energy consumption (13,0 kW.h/t Wi
percentage of the feed reports to the vibrating screen oversize.

lower than with the conventional smooth liners (> 200 %).

th smooth liners). Approxitnately the same
The circulating load was




