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'This iiiventi'on rel.ates to t‘he selectwe ﬁom'-

- tion oif minerals, ebpecmlly the suliid ores a

and is based upon the use of cresylic acid

‘as a solvent for and as a suppiemental flota-
"Fhe use of

5 tive agent with thio-carbanilid.
thm carbanilid in the concentration of sulfid
ores by the flotation process is well known.

- It has been used with marked success on COPp-
- per ores as well as cmnpleg lead-zinc-iron

_m ores, both as a dry agent, that is, according

‘15 flotation - 0115 and oil mrxtures.

to the common practice by feeding the dFy'
"~ thio-carbanilid to the ore o1 111(.11110 mill and

also as a wet agent, that 15, in COlilblIlELthﬂ
with an 01"%1110 soh ent such as the common

low solubility in water, 1t is much more efiec-
tive as a wet agent than as a dry agent. in

the use of thm-earbamhd as a4 wet .:went the

solvent used may be either one Whlch will

20 directly assist the flotation operation or it

25 solvent for thio-carbanilid is ortho toimdme :

_ which is lost by volatilization and the vapors i
are highly infiammable.
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of which moreover ¢

“may be one which itself has no flotation prop-

erties. Thus the solvent may have selec-

- tive Hotation qualities or 1t may be a frothing

agent or both. 'l'he most commonly .used
“the usual mixture or solution used containing
about 80 percent of the ortho- Lolaldnu, and
20 percent of thio-carbanilid.
even with this comparati vely dilute solu-

30 tion it is necessary to heat and maintain 1ts
temperature at about 45° C. in order to hold -

“the thio-carbanilid 1n solution. This tems-
- perature requirement is highly objectionable
due to the volatility of uhe ortho-toluidine

The ortho-toluidine itself 18 eifective only as

a frothing agent, and when used in excess
glves a spon oy b: ot which 1s not desirable
for the best ﬂota,tlon results since it tends
to contaminate the concentrate with insolu-

ble material. Another objection to the use

- of ortho-toluidine is its cost, the available

SLlpply being fairly limited.
We have now found that cr esyht, acid 1s an

- excellent solvent for and supplemental flota-
- tion agen

~with this-carbanilid. Cresylic
“acid 1s a Well known flotation agent having
~ desirable selective flotation properties as well

‘as some frothing value, and 1s moreover a

I'Bl‘tth&ly Inexpensive agent in that it is e'f“fec-
tive when used 1n very small *‘Lmounts n 2

ﬂOt[LthIl circuit.
We have found that tl 10- cmbqnud 15

Soluble in cresylic acid and that the result-

.B.pphcatlon ﬁled Gctﬁb”*l ﬂl, 1325

Due to 1ts

temperature..

- However
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gent.

tor Lhe treatment of lead-zinc-iron ores;-es-
pecially in a selective circuit. We have fur-

ther found that the solubility of the thio-

Cmbamhd in the cresylic acid can be ma-
serially increased by the addition of a small

:wﬂlO unt of ortho- mimdme to the mixture.
Thus, a mixture or solution of 20 parts by
Wemm of ortho-toluidine and 60 parts by |

Wemht of cresyhc acid and 20 parts by

-Wewht of thio-carbanilid will hold the thio-

carb amhd in solution indefinitely at 80° C.,
and for 24 hours at 20° C. In ogeneral, both

cr egyhc acid alone and a mixture o1 cresyhc
acid and ortho-toluidine have the advantage
over ortho-toluidine alone as solvents for -
thio-carbanilid in that they

will hold more
of the thio-carbanilid in SOlLthIl at a given

ture of cresylic acid and ortho-toluidine
malkes possible the employment of lower

temperatures Wthh 1n turn reduces the fire

azm‘d and the danger to the health of work-
nen due to poisonous fumes, and further-

‘more avoids the loss of solvent by volitiza-
~tion and thus insures the retention of the
_ The lower cost
of the cresylic acid as compared with ortho-
toluidine -.::.ﬂso- is. a; dir‘ect economic advant-
age. -

thio-carbanilid in solution.

“As pmvmusly stated, thio- carbanilid is

18, 1n solution than when used as a dry agent,

that is, added to the ore pulp in its dry
Due to the increased
amount of thio-carbanilid which may be re-
“tained in solution in cresylic acid or in a
‘mixture of cresylic acid and ortho-toluidine

state in the ball maill.

and due to the less violent frothing charac-
teristics of cresylic acid or a mixture of
cresylic acid and ortho—-tolmchne as Ccoms-
parad to ortho-toluidine alone, it is possible.
to use all of the thio- C‘ubamhd required for
the flotation in the form of a solution, thus

entirely dispensing with the eustomary sup-
'plememal addition of

d‘{'V thio-carbanihid to
ball mill. This results

the ore pulp 1n the

1in a direet saving of thio- carba,mhd

The 131‘11101133.1 advantage in the use of

- cresylic acid as the solvent for the thio-car-

banilid is the improved metallurgical re-
sults obtamable. - -

Lhis greater solubility ot the =
 thio-carbanilid in cxesyllc wexd or In & mix-

fective when used as a wet agent, that

-'mﬂ solution is very effective as a ﬂotatlon;
- Owing to its highly selective quali--
ues 1t 1s par uculaﬂy valuable as an agent
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The improved metallurgical results are 1l-

' lustrated by the followmg tables:

S

10

20

25

| 1. Usmﬂ a solution of 20 narts of thlo? |
" carbanilid in a mixture of 60 parts of cresylic

acid and 20 parts of oxthoﬂtolmdme.

-Assays ’

Weight! pgl | per i?li O [ 0, | Per | Per

cent | cent | oo silverl rold cent | cent

1 zine | lead P B0 | jron | insol

| nar. .

Ore.--.....| 200 |10.8} 2.6 [ 020 55| ;009 8.1} .. -
Zinc conct._{ 18.9 | 53.3 | 5.8 [ 075|188} .00} 3.9 5.2
Lead cnncb._ 16 6.5 680 13.10166.09] .00 | 2.1 0.5
’l‘mlmg “““““ 7-9‘.3. 0.7 0.25| G.0% 1.0 003 205 teee oo

W 5 | |

II U&mc" thlo (:a,rb%mhd in 1ts imtu al

';-stmte added to the ball mill with thio-car-

banilid in solution in ortho-toluidine.
0. Assays

Weight} por | per {31;?111; o, | 0g | Per Por:
| | cent | cent | . ilver 01{1 cent | cent
| zine | lead | O I E iron | insol.
- R poper | D
Ore........| 100 |10.81 26 |02 | 55| (009 | 3.1 1 ..
Zine conet. .t 10.9140.5 | 6.5 | 0.80 | 185} .029| 51| &5
Lead conet{ 1.6 | 85650 |3:66 620/ .0a01 2.3 0.5
Tailing. .. C78.5] 0.9 0.26]0.06| 097 .003} 2.1 ...

1,6@3,569'

The metallurgical adv‘mtwes mdmated by

the foregoing tclbles are as iollows
(@) A decrease in the loss of zinc and lead-
“in the tallings or 1n the discard. |

(6) incmased recovery of zinc and lede
" :.111 the concentrates. -

(¢) Increased Umeentmtmn of zine and

- le.:zd in the concentrates.

.30.

(d) Increased recovery of zinc in the S

. sequent treatment o the wncentmte, due to-
_ the lower iron content thereotf.

The scope of the mvultlon 15 mdmted 111.'-
:the appended dmms - SR

Ve claim: | | B
1 ‘As a flotation ,;Urent a. 50111L10n compm%—
cr e%y’lm acid and thio-carbanilid.

ing

3. Ag a Aotation went ) mmtum 01 about

20 parts by weight of ortho -toluidine, 20 parts

by weight of a,h‘io Cm‘quhd and 60 pfuts by

W ewh‘t of cresylic : acid.

. n testimony whereof, we afﬁx our signa-
tures. | - |

BAYARD S. MORROW
BRNEST _Km PETKO.

9. As a flotation agent a solution compris-
cresylic acid, ‘tho carbamhd anc 01tho-—_
toluidine. - - - |
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