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28 Canes, (C. 29-68) 
This invention relates to the concentration of 

certain ores and ninerals by flotation and conn. 
prises Éiore particularly the concentration of 
such ores and Yigaerals by reas coe E. evg class 

ls of Orgainic fiotekio: reage acs. 
Si has been shows y Seyite in Y. S. Fgster, 

1,512,239 thai, the Ele&vy Reig; gaits (g 38thic 
acid &re &dairable floégio: Sigests is S. Co-ació 
or alkalike Quig. Stick 3:28:aetes are city: 

i0 to have 2, 222-led selective gotion of St Gisie Six 
erals, as distinguished arcy, gaingge Raizerais ga?. 
caise the Salfide Eigrals to fost; readily will 
22, attenda3at high secovery og beta vases 
Both the heavy Stet& &Asia. Exali gets: salts of 

15 JEarthic acid. While to Anguestioned value as Ae 
tation age its 8,2'e oper to certair objections is 
respect to purity and stabi:ity. 
One object of any invention is to Eevisie & 

class of flotation ages which shot oghly essess 
20 the good flotation properties resulting frog Re 

presence of the citeErically reactiva Kathie Eccl. 
group, but which are cleanicgilly digeiren, Sragh, 
&rid have properties equal to or better ign those 
possessed by, the heavy metel setts of 2XSntic 

25 acid. Rogeover 3. Eve sound it, possible to pro 
duce coxapourids of this type in 2, very Are, skete 
2nd, in SOErie cases, is the oria of Sicaiós st; 
Ol'diary tex aper&ties. 

I heve discovered that, various (E.g33.38 23-ya 
le 30 thates, as distinguished frog gnets. EgitEngate 

cos stitute excellent flotation agents &Sc. 33. 
tie desirable properties specified above. } 
28W organic Xanthete flotation agents Sye is 
general & Einolecula. staticture actice&ed by the 

35 following type formule,: 

R-0-g- 8-3. 

40 where 5, regiesents an aty grog, as S. stagg 
foy an O'ge:Eric radical such as () an Egyi gro: 
(Wicia Ray O' Einay 20t, be the Sassae as R) (2) 
8.32 &cyl grO2), 0: (3) & Coke Saathic Aggical 
Sulci, or ex8.2ape, as 

-3-0-0-R 

l. Alley CE.288,683. 
lie reakers of this class have the gegera 

60 line formula, 
R-O-(CCS) S-R, 

where R, and R &re he scene or disperer, a 3ry. 
groups. Specific ex3rges of this class are: 

55 Ethyl ester of ethyle:86thic acid, CagoCSS 
CaEs Y-3tty ester of ethyl-32ntiac acid, 
CaAsOCSS-C-Rio Ethylene ester of ethyl 
Xanthic acid, (Cais00SS-)3Cs: 
These coznpounds can be made by the action 

60 of the appropriate alkyl chloride Gairyiene d2 

chloride or sodium ethyi-xanth ate (see rebus, 
Fiebig's annalen, Wol. 5, P. 2 (1850) ; or by 
the action of the appropriate &iky bronide of 
alkylene diboznice (that is, ethyl Foraide, 
sh-butyl iroRisie, and engiene doxoride) E30) 65 
sodiun ethyl-Eastinate (Seion.02, Journal fif 
Era?::sche Cezzie Seconsi Series, foi. (3, 3. 435 
(2.83)). For gigsi.ction of 2 ethylene esses 
ges S.E.5a Weisia, Jairzai is :::::tistine Cie?lie, 
Secoi Series, foil. i.5, age 55 (1.3"). g 

23'otatios. tests witka ore citained: ros. the 
Fielgg. Dodge Corporation we'e 321. as follows: 
56 grays of raights 23 aesi. Sre jee got and 

for 20 girateg is , pebble rail with 536 C. C. of 
Water, 0.6 grass of igns, and .325 grains of ethyl 5 
ethyl-Saghate. "Ere line and the eity ethyl 
xanth a were 3.ged in the 20303 iO2 of 2,8. 
pounds aid $.10 EC2 indis respectively ger or 02 
ore. The pig for the gebiole Eiii was dilutec. 
to 3.3gust, yo liters, a drop of textileo added, 80 
2.d. lae resulting pig treated a .3, 585 hey lab 
oratory siegatio. E.g.ciis.e. 
The Station as its (Feye as Solovts.: 

% cogp333 in heads---------------------- Á3 
% coger in cougae: cocontrate--------- 8: 85 % copy225 is SOAgia 3 &2ilizig-------------- 28 
% copper Eecoveget: is a concentrate.-------- 33.3 
Using at:yiegae et:yi-reintinate, Cze following 

restig were obtained wit: QRe '02 the Pleigs 
cosige Corporatioza by 82a SE.2e piocedure &S. 30 
gireviously leg:55.3i. 
% cops3 is Keaysia-------------------- or iég 
% copes in 202gae (OECGE sate .25 
% coppex in 20330s tailing-------------- 23 
% copies secovered is cage26Rate.------- 88.8 85 

3. Acyl 2EE.5a late:3. 
Eile acyl XER&Bates, GCEgittatag the gecoag 

class og sity Adv. Sotation agexts, as Ye tie 3ol. 
Rowing general Sze foggata, 

viate Ryepresents an aliyi geots, altic-C(C)R. 
as acy radical, R2 represeSting eiger & hydroges. 
acic: on 3 sist:tested or ESubst:tested hydro 
esigg ratics. Specific eX&YREle3 03 in is ciesS 206 
Se: 

Berzoyi GEy-33&ERise, CEEso-CSS-CC (Colis 
Acety; ethyl-SEestigate, Calig(CSS-COCEs: 

63 

Egg; gy Soy-338...&3, (CEO.S.S...a 
CO-Cels; - 
3ezoy . E-ty-22&ratifate, (C&EC&SS 

CO-6Cas: 
Bengoy &rari Eagtigate, CsP3E1008:S-CO-Cois. 
The net cd of preparing these 8.33° EaEstates 

may be illustrated by the following e2E&rgie: 5 
286 grams of Renzoyi chicride are dissolved it. 

500 c. c. of benzene, and 320 grains of gotassium, 
ethyl-xanthiate in 2009 c. C. of ether age added. 
After allowing tie gaixtEre to stad. With freeler, 
agitation for several days, the piecipitated case 2 
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sium chloride is filtered off, and the filtrate 
evaporated first in a desiccator and ther under 
yacum by Eneans of a hot water bath. By fols' 
lowing this procedure there may be obtained 
50 grams of benzoyl ethyl-xanthate having a 
purity between 83 and 84%, as shown by total 
Sulfur &alysis. 
When tested as a flotation agent, benzoyl ethyl 

Kanthete gave the following results when tested 
in the nanner previously described with Ore from 
the Felps Dodge Corporation: 
% copper in heads----------------------- 1,48 
% copper in rougher concentrate--------- 7.55 
% copper in rougher tailing------------- .23 
% copper recovered in concentrate-------- 86.9 

3. ...althyi Sulfides: m 
Important flotation agents of this class of 

compounds are the sulfocarbalkoxyl disulfides 
SRich as sulfocarbethoxyl disulfde (that is, ethyl 
Xantiny disulfide), Sliocarbornetioxyl disulfde, 
etc., having the general line formula: 

where R and R' represent the same or different 
hydrocarbon radicals, especially alkyl radicals. 
This class includes also the corresponding xanthyl 
OnOSulfides (that is, Earthic acid anhydrides) 

Such as ethyl-Xanthyl Einonosulfide, 
CassCCS.S.C.S.O.C2H5. 

AS eX2.Émples of other distides there may be 
tentioned- X 
Fropyl-3&ntity disulfide, (CC-C (S) 8) a 
En-Butyr:Kathyl-distide, (CEgO-C(S)S.) 
Arnyi-xanthyl disulfide, (C6H15O-C(S).S.) 
Flotation tests Frith ethyl-canthyl disulfide, 

carried out in the nanner previously described, 
with ore from the Phelps Dodge Corporation 
gave the following results: 
% copper in heads----------------------- .8 
% copper in rougher concentrate-------- 5.96 
% copper in rougher tailings.------------- . 
% of copper recovered in concentrate------ 89.9 
Although my flotation agents are effective to 

a certain extent in an acid pulp, much better 
results are obtained by operating with a non 
acid pulp, that is, one which has been rendered 
neutral or alkaline, preferably with line. A 
frothing agent, as for example terpineol, is also, 
ordinarily, necessary, since my new flotation 
agents have little, if any, frothing power. 
The xanthyl disulfides described above may be 

readily prepared by the action of a halogen or 
Other suitable oxidizing agent upon a salt of 
xanthic acid such as sodium xanthate. A good 
method for preparing these disulfides, and spe 
cifically the n-buty-xanthyl disulfide, is given 
by Adams in his U. S. Patent No. 1,491,021. Ac 
Cording to that patent sodium hydroxide is mixed 
with carbon disulfide in approximately molecular 
proportions, while cooling, just enough water be 
ing added to permit the caustic soda to dissolve; 
the reaction mass is then chlorinated at about 
40-50 C., the oil formed being removed. The 
product of this reaction is n-butyl-xanthyl 
disulfide. 
Although my invention has been described with 

reference to certain specific examples, it will be 
understood that my invention is not limited to 
these examples, but may be modified in various 
respects without departing from the scope there 
of, as set forth in the appended claims. 

I claim: 
i. In the process of concentrating ores and 

1,948,758 
minerals by flotation, the step, which comprises 
Subjecting the ore in the form of a pulp to a fiota 
tion operation in the presence of an ethyl ester 
of ethylxanthic acid. 

2. In the process of concentrating Ores and 
Enlinerals by flotation, the step which comprises 
Subjecting the Ore in the form of a pulp to a 
froth flotation operation in the presence of an 
ester of an alkyl-xanthic acid. 

3. In the process of concentrating ores and 

30 

35 
ninerals by flotation, the step which comprises 
Subjecting the ore in the form of a pulp to a froth 
iotation operation in the presence of a Xanthyl 
disulfide. 

4. In the process of concentrating ores and 20 
Eminerals by flotation, the step which comprises 
Subjecting the Ore in the form of , pulp to a 
flotation operation in the presence of an acyl 
derivative of an alkyl Xanthete. 

5. In the process of concentrating ores and 
Iainerals by glotation, the step which comprises 
subjecting the ore in the form of a pulp to a 
f'oth flotation operation in the presence of an 
ester of a xanthic acid. 

6. In the process of concentrating ores and 3 
Iainerals by flotation, the step which comprises 
Subjecting the ore in the form of 2, pulp to a froth 
fiotation operation in the presence of an ester of 

8. 

8.I. allyl-xanthic acid, 
. In the process of concentrating ores and 205 

Rhinerals by flotation, the step which comprises 
Subjecting the ore in the form of a pulp to a 
froth fiotation operation in the presence of , 
Sulifocarboxyl sulfide. 

3. In the process of concentrating ores and 30 
Iainerals by flotation, the step which comprises 
Subjecting the ore in the form of a pulp to a froth 
riotation operation in the presence of a sulfo 
CSrbalkoxy Slide. 

8. In the process of concentrating ores and is 
tainerals by flotation, the step which comprises 
Subjecting the Ore in the form of a pulp to a froth 
iotation operation in the presence of an ethyl 
xanthyl disulfide. 

10. In the process of concentrating ores and 20 
minerals by flotation, the step which comprises 
Subjecting the Ore in the form of a pulp to a 
froth, flotation operation in the presence of an 
acyl alkyl-xanthaste. 

11. In the process of concentrating ores and 25 
minerals by flotation, the step which comprises 
Subjecting the Ore in the form of a pulp to a froth 
flotation operation in the presence of a substance 
whose molecular structure is that indicated by 
the following general formula: 

where R is a hydrocarbon radical, and X is a 
radical containing at least one carbon atom. 

12. In the process of concentrating ores and 
minerals by flotation, the step which comprises 35 
subjecting the ore in the form of a non-acid pulp 
to a froth flotation operation in the presence of a 
Substance whose molecular structure is that in 
dicated by the following general formula: 

where R is a hydrocarbon radical, and X is a 
radical containing at least one carbon atom. 

13. In the process of concentrating ores and 
minerals by flotation, the step which comprises 45 
Subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 
a Substance whose molecular structure is that 
indicated by the following general formula: 

30 
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1,948,758 
where R is an aliphatic radical, and X is a radical 
containing a carbon atom. 

14. In the process of concentrating ores and 
minerals by flotation, the step which comprises 
subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 2. 
substance whose molecular structure is that indi 
cated by the following general formula: 
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where R is an aliphatic radical, and X is a radical 
containing both sulfur and carbon atons. . 

15. In the process of concentrating ores and 
minerals by fiotation, the step which comprises 
subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 
an ester of a Xanthic acid. 

36. In the process of concentrating ores and 
minerals by flotation, the step which comprises 
Subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 
an acyl derivative of an alkyl-xanthic acid. 

17. In the process of concentrating ores &nd 
minerals by flotation, the step which comprises 
subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 
an acetyl alkyl-xanthate. 

8. In the process of concentrating ores and 
ninerals by flotation, the step which comprises 
subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 
an ethyl alkyl-Xanthate. 

19, in the process of concentrating Ores and 
minerals by flotation, the step whici comprises 
subjecting the ore in the form of an alkaline pulp 
to a froth flotation operation in the presence of 
an alkyl-xanthyl disulfide. '. 

20. In the process of concentrating ores and 
minerals by flotation, the step which comprises 
Subjecting the Ore in the form of a pulp to a froth 
flotation operation in the presence of an acyl 
alkyl xanthate in a non-alkaline medium. 

21. In the process of concentrating ores and 

3 
Iminerals by flotation, the step which comprises 
Subjecting the ore in the form of a non-acid pulp 
to a froth flotation operation in the presence of 
acetyl ethylxanthate. 

22. In the process of concentrating ores and 
minerals by flotation, the step which comprises 
Subjecting the ore in the form of a non-acid pulp 
to a froti flotation operation in the presence of 
an alkyl Xanthyl disulphide. 

23. The process of concentrating ores which 
consists in agitating a pulp of the ore with di 
Xanthogen under such conditions that a mineral 
bearing froth is formed, and separating the froth. 

24. The process of concentrating ores which 
consists in agitating a pulp of the ore with di 
Xanthogen in the presence of a mineralafrothing 
agent so as to produce a mineral-bearing froth, 
and separating the froth. S. 

25. In the process of concentrating ores and 
ninerals by flotation, the step which comprises 
subjecting the ore in the form of a pulp to a froth 
flotation operation in the presence of a xanthyl 
Sulfide. 

26. In the process of concentrating ores and 
Elinerals by flotation, the step which comprises 
Subjecting the ore in the form of a pulp to a froth 
flotation operation in the presence of the product 
obtained by the reaction of a halogen upon an 
alkali metal Xanthate. 

27. In the process of concentrating ores and 105 
minerals by flotation, the step which comprises 
subjecting the ore in the form of a pulp to afroth 
flotation operation in the presence of the product 
obtained by the reaction of an alkyl halide upon 
an alkali metal alkyl Xanthate. 

28. In the process of concentrating ores and 
minerals by flotation, the step which comprises 
Subjecting the Ore in the form of a pulp to a froth 
flotation operation in the presence of the product 
obtained by the reaction of an acyl halide upon i15 
an alkali metal alkyl Xanthate. 
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