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pgsitive in the plant and 50mm columns, but the
distribution of the wash water was inadeguate in the plant
columns at the time of the survey.
50 _mm Columns ys Mechanical Cells. Bince the gsized
behaviour of the 50 mm column is being used as a base line

for the plant columns, it is necessary to explain how it
compares with mechanical cells. The 50 mm ecolumn was
compared with mechanical pllot plant cells at least once,
in four different cases during the Hilten plilot plant
testwork (prior to the commissioning of the Hilton
Concentrator) . Each pilot plant circuit was made-up of
thrae closed-circuit cleaning =stagea using mechanical
cells. Alge the 50 mm column was compared with the lead
and zinc cleaner block feed at the Mount Isa Lead/Zine
Concentrator. Each one is made-up of three closed-clreuit
stages of cleaning using mechaniecal cells. In all casas
the column and the mechanical cells were run in parallel.

The main points from these comparisons were:

fa) For four wof the saix ecilreults tested the dized
behaviour between the two units wad sgimilar in all
fracticns.

tb] For two of the circuits (lead cleaner Feed For Hilbon

in the pilot plant
feed in the Lead/7inc Concentrator)
cells had a better rejection of the
and higher recovery of fines.

hangingwall are and gino cleaner
the mechanical

coarse particles

The inconsistent sized behaviour of the 50 mm eolumnn on
tpe two last streams waa caused by operating this unit at
bias rates higher than 0.3 emfs, i.e. 0.4 to 0.6 em/s.
For a4 similar behavieur between the 50 mm column and the
machanical cells, it is recommended to operate the 50 mm
eolumn at bias rates from 0.9 to 0.3 cm/s.

SCALE-UP SITUATION

The procedure used to scale-up the five column circuits

has .bee“ explained in detail 4in other publications
(Espinosa—Gomez, R., Johnson N.W., and Finch, J.A., 19689;
Espinosa-Gomez, R., and Johnaon, N.W., 1989). The acale-
up procedure has four stepa.
{1} Determine mineral rate constants, k, using the
50 mm column.
(2) Estimate from theory expected mixing conditions
for chosen column dimensions and throughput.
L3 Predict expected number of columns from (1) and

(2.
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i % are of solids

1} Check if the predicted discharge © .
{ in conecentrace in (3} exceeds a8 qax:qum
production rate and, {f necesasary, limit Cthe

discharge rate to the maximum allowable.
followed in a conservative manner to

ity which could minimige decreases 1n

' in the throughput fto tha

Thia procedure wWas
lgive soma extra capac P
Fecovery due to fluctualions ;
Jircuit? One example of thia is the extra capacikty thﬁt
hag built-in to the design during Che caleulation of the
The rate constants were calculated using

: ' g, c
:;;aht:?iz?nresldunce time (i.e. without subtracting Lhe
lgas volume) . This gave abhout 20% extra capacity.

For the last two clrcuits commissioned, i.e. leaﬂland
¢inc columns at Hiltoen, the maximum production riﬁﬁ” i.8e.

arrying capacity, Ca, Esapinosa-Gones at al, -1 il H?ﬂ
calculated more conservatively, using carrying cahdc;éi
values meapured in the bulk lead-ginc column No. KR 5

he First three cireuits, Ca, expressed in g/tmin x em}.

won caloulated as:

rfa = 0.068 x dy ® 5C 1)

and for the two Hilton circults asg:

Ca 0.035 x dy » 8c [2)
i ize in the
ara d and Sc are the B80% passing 81 i
rgnrentrgte {microna), and concentrate golids density
ftu!émg . Neéw data on Ca from the Hilton ‘columns  also

Fruation 1 was derived f rom

¥ aquation 2.
Fopnont Khe s an and particularly from

eclumns of less than 1.1 m diameter,
‘e mm diameter columns.

In all ecolumn circuits this _prncpdure hasithein
tauccensful . However, due to dits infancy, i bF
acknowledged that the procedure can be improve '

These new obsaryations come
from experiences in running the rivelcnlumn F%rcuit%tgzﬂ
analysing their behaviour lHin detail. Thig Fec
fexplains these neW observatlons.

neluding new observationa.

Lower Flotation Rate Constant in Flant Columns

{k} Ffor the valuable mineral 18 a key
and ideally the wvalue
e the k value likely

However, the wvalues

The rate constant
‘parameter for a proper scale-up,
measured in the 50 mm co:uni ah?ﬂ:ﬂ b
axist in the future plant column, HOS |
Eﬁ the plant columns are lower, at similar air Sdsitlzg
and bias rates. Therefore, the A0 mm column mus zlnse
at conditions which generate rate constant va!uei i?atinn
as possible to the values 1n a ?lanr column insta 5 -aﬁ
There are also some operatlng pynh!ems whie T o
contribute te a rate constant which is unnecessarily Lo




