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INVESTIGATIONS ON OKIAHOMA CHATS

Introduction

That the tailings piles of the Joplin and the Oklahoma zinc
mining fields ocontain zine in commercial quantities is a known
facte Reallzing this fact, a number of experiments were perform-
ed to determine whether or not this zinc could be extracted.

The chats for this work were obtained from the Fort WVorth
Mill at Pitcher, Oklahoma. They were received in two lots, one
being a sample of the tallings from the rougher jigs, and the
other a sample of the tailings from the tables. The chats from
the rougher Jigs were sampled and assayed. The assay showed them
to contain 2485% zinc, 5.92% iron, 1.40% lime, 80.0% insoluble.

A soreen analysis of these chats is shown on pege 3.

By studying the material which remained on e&ch soreen, 1t was
found that all the blende was brokem free when the material
pasgsed a 65-mesh soreen. It was then decided to find out what
per cent, by weight, of free gangue would be found on the larger
screens. By actually separating the grains of free gangue from
the blende and the particles which contained &ome ziné, results
were arrived at as shown on the soreen snalysia on page 3.

From this soreen analysis, one can see that 76.4% of the total
welghts of the chats remained on the l4—mesh screen. By com~
bining these results, it was found that 55% of the chats on
screan ¥oe 14 ocontained no zino. After arriving at these re-

o



sults an attempt was made to use the jigs in order that a clean
tailing might be obtained, thus eliminating much of the

materigl before fine grinding.
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Ezperiment Que

For the first run 550 1bs. of chats was weighed up and
trommeleds Two revolving trommels were used, one having a 5
mm. opening and the other a 2.5 mm. openings The material which
remained on the b mm. trommel was passed through fine rolls and
retrommeleds The material which then remained on the 5 ;zm..
trommel wes Jigged with the material which passed through the
5 mm. trommel and that which remained on the 2.5 mm. trommel.

No attempt was made to obtain a concentrate from the
Jigs, the 1dea being simply to obtein a clean tailing. The
material from the hutch was then ground in the ball mill and
classified in the hydraulic classifier. The material which
passed through the 206 mm. trommel wos classified through the
same olassifier ms the material obtained from the ball mill.
Two products resulted; namely, a spigot product and an over-
flow producte. Concentration of the spigot product was obtained
by meens of tables, and that of the overflow by means of flotuation.
A flow sheet with results for this method will be found on page 5.

These figures give the extraction of the material which
was tabled a8 52% and that which was floated 9B%, or a total
extraction of 78%. This figure would give a total of 12423 lbe,

of zine recovered from the 550 lbs. of chats treated.
Estimating the cost of electrical power to be $0.02 per
KW hour, the total cost for power would be §0.037 per 550 1bs.

trested, or §0.1245 por ton of chats treateds This would meke

the cast of power equal to 302 cents per pound gf zinc recovered.
e



Flow Sheet for BExperiment No. One.

550 1bs. chats (2.85% Zn

trommels 5 mme. (110 watt-hrs.)

l

Oversize ungersize
(220 watt hre]) rolls tTomels 245 mmn. (85wh}
trommels (85 watt hrs) gversize undersize
Jigs B

tails.88% Zn. mutch product 4,33% Zn Y

Ball mill to 40-mesh (560 watt hrs)

o
—

classifier

spipot [2459% Zn) overflow (4.09% 2n)

-
)

Y

tables (115 watt hrs) flotation
| b
conce 35.22% Zn %da conc. {54% 2n)

tails («83% zn) tails (+45% Zn)
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Experiment Two

For the runs whioh followed, it was deéided. to eliminate the
Jigs and grind the chats as they were received, in the ball mill.
The question to be considered on this method was whether or not
the material (the gangue being hard chert) would be too hard to
gtrind, thus causing a consumption of too much power and too great
8 wear on the balls in the ball mill. For this method the chats
were treated as follows: 300 1lbs of the chats was m':e:igl”le-ﬁ~ up and
ground in the ball mill and classified, the spigot product being
treated om the tables and the over~flow by flotation. A flow
sheet of this operation with results is found on page 1ll.

These results give a teble extraction of 38%. With a
flotation extraction of 93%,we obtained a total extrsction of
60%. From this figure, a recovery of 8.93 lbs. per 300 lbs.
of chats treated was reaslized. This gives a total recovery of
3442 1bse. of zine per ton of chats treated.

Again estimating the cost of power to be two cents per
KW hour, a total cost for power amounts to 299 cents per pound
of zinc recovered. The total loss of iron on the ball mill for this

method was found to be about 4 1lbs. per ton of chats treated.

Experiment Three

The third run was a duplication of the preceding one,
except that 260 1bs. of chats was treateds A flow sheet of this

operation, with results, is found on page 12. TFrom these results,

& table concentration of 69%¢ was realized, and with a flotation
"'9—



concentration of 93% a total'concentration of 82% wes obtained,
or a total recovery of 46474 1lbs. of zinc per ton of chats
treated. Using previous figures, a cost for power of 219 cents

per pound of zinc recovered wis calculated.



Flow Sheet Experiment No. Two,

300 1bs. chats (2.85% Zn)

ball mill f660 watt hrs,]
classifier

overflow (4.09% Zn)

Spigot (2051F Zn)
! l
110 watt hrs tatio
conc 3 1b.3% 02z.,48.07% Zn.
conc. 55% 2n.
\
tails (449 Zn)

tails («88% Zn)



Flow Sheet Experiment No. Three.

250 1bs. chats (2.85% Zn)

ball mill (540 watt hrs)

classifier
spigot (2514 Zn) overflow (4,09% Zn.)
Y -
bles (100 watt hrs. otat jon
A :
mids conde 4 1b.4F 0z.,35.22% Zn.
= Y Conc. 55% Zn.

tails «88% Zn.

Y
fails .56% Zn.

=18



Experiment Four

On the last run 200 1bs. of the tailings from the rougher
Jjigs and 100 lbse. of the tailings from the table were used. A
mixture of this ratio gives a true sample of the chats from the
tailings piles. An assay of this material showed it to contain
3462% zinc.

The chats from the rougher jigs were passed through the rolls
end then mixed with those from the tables, The material was then
ground in the ball mill and classified. The splgot and the over-
flow products were treated as previously stated. A screen analysis
and a flow sheet with resulgs for this experiment will be found
on pages 14 and 15 respectively.

Frow these results a toble extraction of 67% is obtained,
and with a flotation extraction of 94% a total extraction of 83%
resultse Therefore, a recovery of 60,09 1bs. of zinc for each ton
of chats treated is obtained. The cost for power in this operatlon

gmounted to 199 cents per pound of zinc recovered.
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Flow gheet Experiment No. Four

200 I1bse. chats from rougher jigs

chats from tables

rolls 100 wett hrs. v

bgll mill 700 watt hrs.

lassifier [(material containg 3462% Zn.)

spigg:t (2490% Zn) Overflow (15.02% Zn )
0

watt hrs. flotation

mids concs 4 1bs.9% 0z.48.27% Zn.
cone.58% Zn

tailse 1.04% Zn.
tails +34% Zn.

=] Bes
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Conclusions

In drawing conclusions, the last experiment will liave to be
referred to, as it represents the treatment of a true sample of
the chats that are discarded in the district. The results obtained
from the tables are not as good as those obtained from flotation;
but, referring to the work described on psge one, the critical
crushing point of this material is through 65-mesh. An average
of these experiments shows that about 40% of the material classi-
fied is spigot product and must be tabled; the remaining 60%
must be floatede The results of the experiments on the flotation
of these chats are to be found on pages 16 to 19 inclusive.

From these results one ocan see that a good extraction can
be obtained by flotation. Ixperimental work on the flotation
of these chats showed that the best oil to use wes the A. T.
nixture, manufactured by the Newport Chemical Company, Passaic,

K. J. The only other reagent that wgs used was copper sulfate,
the amount of which was varied in the different charges. This
amount was varied from 6 cc to 60 cc of a 109 solution, and it

was found that the best results were o;t)tained when 10 oc were used.
This would amount to 1 pound of copper sulfate per ton ot chats

treated, The amount of oil was also varied, but it »z«¥ found that

6 drops per charge of 700 gms. was sufficient, or é 1bg. per ton.
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