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‘7This invenilon relates to o process for dust-
proofing coal, Mere particulerly, this invention
relates to an improvement in the art of dust-
proofing ceal with cglcium chiloride, which im-

 provement permits a reduction in the amount of

ealcium chloride required to accomplish efective

- dustpredfing and effects the production of sub-

stantially non-corresive, dustproof coal
It is well known that coal upon hendling tends

to develop & considerable quantity of dust which

is the cause of appreciable nuisance to the han-
dler of the coal and renders the coal unsightly
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in asppearance, thus detracting from its sales .
value; hence, the desirabilify of dustproofing the

cozal has long béen recognized. It has been sug-
gested thet to accomplish this purpose eoal may
be treated with o solution of calcium chioride so
as to form a hygrescopic layer on the surface of
the coal which, by virtue of the water absorbed
-thereby, would serve to lay the dust on the coal;

however, the corrosive effect of calcium chileride
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pare in @ form suitable for appicstion to the coal,
5o that the average mine operator or coal dealer
cannot readily be persusded fo employ them. As
s result, & cheap and effective composition for
dustproofing cosl is stili greatly desired by’ the
cogl industry. :
14 is an object of this invention to provide cal-
¢ium chioride compositions capable of being used
for dustpreoflng coal without imparting corre-
sive characteristies to the coal :
1t is another object of this invention to pro-
vide calcium chioride compositions capable of
effectively dustproofing cosl with the consumpe
Hion of substantially less of the calelum chloride
then when calcium chloride slone is used. -
Angther object of this inventlon is to provide
& mew, eficient and highly economical progess
for dustproofing coal .
" In sceordance with this invention coal is dust-

20 proofed by the application thereto of an agueous ‘

upon metsllic eguipment with which the coal -

comes in contact detracts from the value of this
treatment. In an endeavor to sccomplish dust-
proofng of cosl without rendering the dust-
proofed coal corrosive to metallic equipment, it
has been proposed that the coal be spreyed with
s heavy minersl] oil 30 a8 to lay the dust. How-

" ever, to cffectively dustproof ceal in this manner
" the oil must be uniformly distributed thereon,
which in practice is difficult to accomplish, par-’

ticularly with coal having surface moisture.
Further, the oil {reatment tends to be somewhat
impermanent due to absorption of the ofl by the
coal with the consequent destruction of the dust-
preofing layer. Since the only practical way of
applying the oil to the coal is by spraying the
oil thereon, & considerable fire hazard is en-
gendered by the use of such an oil .spray for
treating large quantities of coal. In addition,
the oil on the coal tends {o stain any surface with
which it may come in contact and does not, there-
fore, satisfy the demand of coal dealers for a

clean fuel, even though it may prevent the for-
- mation of dust.

In order to remedy the above difficulties several

. ‘compositions have been developed. containing

either calcium chloride or oil, or both these ma-
terials, designed to accomplish effective dust-
proofing of the coal without causing the coal to

which it comes in contact. To the best of my
knowledge, however, none of these compositions

. are satisfactory from an economic standpoint and

in many cases they are somewhat difficult tq pre-

solution containing calelum chioride and an al-
kall metsl sulfate of an crganic slcohol selected
from the group consisting of branched-chain pri-
mary and secondary saicohols contsining from

28 13 to 15 carbon atoms, the side chains of which

contain not more than 4 carbon atoms and the
hydroxyl group belng located on & carbon atom
other than ons of the terminal carbon atoms of
the longest carbon chain of the slcohol, and pref-

ap erably relatively small amounts of a substance
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which inhibits corrosive action of the calcium’
chloride. I have syrprisingly found that effec-
tive dustproofing of the ccal with the composi~
tions of my invention may be effected with the
consumpticn of an amount of the caleium chlo-
ride substantially less than the amount of cal-.
cium chloride which would be required to accom-
plish the same dustproofing effect if an aqueous

" solution of this substance alone were employed;

. 49 therefore, the usé of the compositions of my in- -

vention for dustproofing coal is considerably more
economical than the use of s straight calclum
chioride aolution as heretofore practiced. Fur-
thermore, the compositions of my invention are

45 more completely absorbed by the coal than are

compositions containing only calcium chloride
and this factor, combined with the fact that less
calcium chloride may be used, serves to greatly
diminish the inherent corrosiveness of such com-.

50 positions so that by the use of my compositions

. become corrosive to metallic equipment with -

dustproof coal may be produced which is sub-
stantially non-corrosive. In addition, no inflam-
mability hazaids, such as are present in the’
treatment of coal with oil, are involved in the

88 application of the compositions.of my invention.
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to coal. The compositions of my invention may
be applied to untreated coal or to coal which has
previously been treated with oil, as is frequently
the case with coal received from mines, sinee the
presence of the sulfated alcohol in my composi-
tions neutralizes the repellent effect normally ex-
erted by oil toward an aqueous solution of cal-
cium chloride. It will be evident, therefore, that
because of the simple, safe and economical pro-
cedure for dustproofing coal provided by the use
of the compositions of my invention, these com-~
positions constitute exceedingly suitable mate-
rials for dustproofing coal on a commercial scale.

The use of an alkali metal sulfate of an organic
alcohol selected from the group above set forth
is of importence in achieving the desirable re-
sults of my invention, since the wetting charac-
teristics of this class of materials are-such that
their presence permits the desired reduction in
the amount of calcium chloride required to effect
dustproofing of the coal, efiects more uniform
distribution of the calcium chloride over the sur-
face of the coal, preventing formsation of highly
corrosive droplets of calcium chloride solution on

the coal, and enhances absorption of the com- :

positions by the coal; chiefly because of these fac-
tors, coal dustprocfed with solutions of calcium
chloride containing such sulfated alcohols is con-
siderably less corrosive than coal treated with a
- solution containing only ealcium chloride. These
suifated alcohols display umnigue properties when
admirxed with ealcium chloride solutions. Thus,
for exampie, tests were conducted in which a
definite amount of bituminous coal was placed on
the surface of agueous sclutions containing such
sulfated alcohols and other sulfated or sulfonated
surface active agents, and the time reguired for
the coal to sink in these solutions measured; the
resnits of tests established that the wetting
characteristics of the sulfaied alcohols selected
rom the above group were not appreciably bet-

ter than, and in some cases Were definitely in-

ferior to, other sulfeted or sulfonated surface
active agents, several minutes being required for
the coal to sink in each case. However, the same
amount of coal sank in soclutions containing cal-
cium chloride and a small amount of & sulfated
alcohol of the above type with extreme rapidity,
e. £, 30 seconds in one test; calcium chloride
alone is not responsible for this unusual effect
‘since the coal remained floating indefinitely in
a straight calcium chloride solution of the same
concentration. These tests also established sul-
fated or sulfonated surface active agents which
do not fall within the above group cannot satis-
factorily be used in admixture with calcium
. chloride since they are either not soluble in the
calcium ~chloride solution, react with the cal-
cium chloride present in this solution to form in-
soluble -caleium salts which precipitate, or, if
- solublesin" such solutions without the formation
of calcium precipitates, they do not have wetting
" characteristics such that a marked reduction of
“the amount of calcium chioride needed to dust-
proof the coal' may be realized.

The sulfated alcohol T prefer to employ in the
preparation of the compositions of my invention
is the sodium salt of the sulfated 7-ethyl 2-methyl
undecanol-4 since this substance is readily avail-
able, is very compatible with calcium chloride and
is extremely effective in reducing the amount of
calcium chloride neéded to dustproof the coal

_to be treated HoweVer other sulfated alcohols
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ondary alcohols containing 11 to 15 carbon atoms,
the side chains of which contain not more than
4 carbon atoms and the hydroxyl group being
located on a carbon atom other than the terminal
carbon atoms of the longest carbon chain of the
alcohol, may also be employed; as an example
of such substances there may be mentioned 3,8
diethyl nonanol-6 and 3-ethyl 8-methyl de-
canol-6.

The corrosion inhibitor preferably employed in
accordance with my invention may.suitably.be a
soluble chromium compound having inhibiting
action, preferably a hexavalent chromium com-
pound such as sodium or potassium dichromadte.
However, other hexavalent chromium compounds
such as ammonium or sodium chromate or com- .
plex salts containing ammonium and chromium
may be employed as well as organic chromium-
containing  inhibitors such as the chromglu-
cosates. PFurthermore, other inhibitors such as
those extracted from the destructive distillation
of organic products and sold under the name of
“Rodines” may be utilized.

The proportions of the ingredients in my novel
compositions may vary considerably. Thus, for
example, the amount of the sulfated alcohol
present in the compositions may vary, depending
particularly upon the type of coal treated, since
if a porous coal, such as Illinois coal, is to be
treated, less of the sulfated alcohol should be
used than when a relatively nonporous coal, such
as Pocahontas coal, is dustproofed; however, gen-
erally an amount of sulfated aleohol equivalent
to from 0.03% to 2.0% of the total solid content
of the compositions is suitable., The proportion
of the corrosion inhibitor preferably included in
the ‘compositions may vary, depending upon the
effectiveness of the particular inhibitor employed,
but generally between about 0.03% and about
2.5% of the total solid content of the compositions
is suitable. - The calcium chloride content may
vary from 70% to 99.9% of the totsal solid content -
of the compositions.

Aqueous solutions of the compositions of my in-

* vention may be prepared in a form for direct

application to coal by simply adding calcium
chloride, the sulfated aleohol and, as is preferred,
the corrosion. inhibitor to a suitable amount of
water and agitating the mixture so as to form a
solution. However, from a marketing stand-
point it i{s desirable to make up solid composi-
tions containing the calcium chloride, sulfated
alcohol and, preferably, the corrosion inhibitor
for sale to coal dealers who may then prepare
the agueous solutions for treating the coal by
merely dissolving the mixtures in water. - Such
solid compositions may be prepared by merely ad-
mixing the various ingredients, provided the sul-
fated alcohol is in solid form and not in an
aqueous solution, to form a homogeneous mass.
Frequently, however it is desirable to jutilize an

"aqueous solution of the sulfated alcohol since

- sulfated alcohols of the above type are. usually
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derived- from alcohols selected from the- group -

"eonsisting of branched-chain primary and sec-

%

marketed in the form of their aqueous solutions
by the manufacturers thereof. In such a case the
compositions may be prepared by mixing the
aqueous sulfated alecohol solution with an inert
water-soluble material such as salt, sugar or
lignin waste (Goulac) in order to form a paste,
and then blending the paste with the remsaining
ingredients of the composition. - Furthermore, the
small amount of the sulfated alcohol solution
required for use in the prepatation of my com-
positions may, if desired, be added directly to
the center of the desired amount of ca cium
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chloride, whereby it becomes absorbed therein
without liquefying the mass. The composition
may also be formed into briquettes in any suit-
able manner and sold as such.

The squeous solution containing the calcium
chiloride compositions of my invention may be ap-
plied to the coal in any suitable manner, prefer-
ably by spraying the coal therewith, although the
coal may be dipped in-the solution, drained and
permitted to dry, if desired. The coal so treated

may be substantially as mined or may have oil

thereon from =n oil dustproofing treatment. The
concentration of the aqueous solution employed
may vary but preferably a solution containing
between sbout 10% and about 50% solids is em-
ployed. It will be found in every case that dust-
proofing of the coal may be accomplished em-
ploying an smount of calcium chloride consider-
ably less than would be required if a straight cal-
cium chloride sclution were used; in some cases,
for example, efiective dustproofing of the coal
may be accomplished employing an amount of my
-compesitions containing about one-half the
amount of calcium chloride that would be re-
quired to effect dustproofing of the coal if a solu-
tion containing the same concentration of cal-
cium chloride alone were used. None of the sub-
stances contained in my compositions detri-
mentally affects the combustibility of the coal.
In view of the above it will be evident the
compositions of my invention constitute an im-
portant forward step in the art of dustproofing
coal and, hence, will be of interest to those en-
gaged in the marketing of this important fuel in
a clean, dustless condition.
Since certain changes may be made in carrying
out the above process and certain modifications
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alcohols containing from 11 to 15 carbon atoms,
the total number of carbon atoms in the side

, chains being not in excess of 4 and the hydroxyl

group being located on 8 carbon atom other than
the termingal carbon atoms of the longest carbon
chain of the alcohol.

4. A composition for dustproofing coal com-

: prising calcium chloride and relatively small
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amounts of a chromium compound which inhibits
the corrosive action of calcium chloride and an

alkali metal sulfate of an organic alcohol selected -

from the group consisting of branched-chain

- primary and secondary alcohols containing from

15

in the compositions which embody the .invention -

may be made without departing from its scope, it
is intended that all matter contained in the above
description shall be interpreted as. illustrative
and not in a limiting sense.

Y claim: :

1L A composmon for dustprooﬁng coal com-
prising calcium chioride and relatively small
amounts of ‘an alkali metal sulfate of an organic
pleohol selected from .the group consisting of
‘branched-chain primary and secondary alcohols

“containing from 11 o 15 carbon atoms, the total

number of carbon atoms in the side cheins being
not in excess of 4 and the hydroxyl group being
-~ located on a carbon atom other than the terminal
carbon atoms of the longest carbon cham of the
alcohol.

2. A composu:ion for dustproofing coal com-.

prising calcium chloride and relatively small
amounts of & substance which inhibits the corro-
sive action ‘of calcium chloride and: an alkali
metal sulfate of an organic alcohol selected from
the group consisting of branched-chain primary

and secondary alcohols containing from 11 to 15
carbon atoms, the total number of carbon atoms-

- in the side chains being not in excess of 4 and the
hydroxyl group being located on a carbon atom
other than the terminal carbon atoms of the
longest carbon chain of the alcohol.

3. A composition for dustproofing coal com-
prising between sbout 70% and about 99.99% cal-
cium chloride, between about 0.03% and.about
2.5% of a substance which inhibits the corro-
-give action of calcium chloride, and between about
0.03% and about 2% of an alkali metal sulfate of
an organic alcohol selected from the group con-

sisting of branched-chain primary and secondary

€9

11 to 15 carbon atoms, the total number of carbon
atoms in the side chains being not in excess of 4
and the hydroxyl group being located on a carbon,
atom other than the terminal carbon atoms of

‘the longest carbon chain of the alcohol. .

5. A composition for dustproofing coal com-
prising calcium chloride and relatively small
amounts of sodium dichromate and the sodium
sulfate of 7-ethyl 2-methyl undecanol-4.

6. A composition for dustproofing coal com-
prising between about 70% and about 99.9% cal-
cium chloride, between about 0.03% and about
25% sodium dichromate, and between about
0.03% and about 2% of the sodium sulfate of
7-ethyl 2-methyl undecanol-4.

7. An aqueous solution for dustprooﬁng coal
containing dissolved therein a composition com-

‘prising calcium chloride and relatively small

amounts of an alkali metal suifate of an organic
alcohol selected from the group- consisting of
branched-chain primary and secondary alcohols
containing from 11 to 15 carbon atoms, the total
number of carbon atoms in the side chains being
not in excess of 4 and the hydroxyl group being
located on a carbon atom other than the ter-
mingal carbon atoms of the longest carbon chain
of the alcohol. :

8. An aqueous- solution for dustproofing cosl
containing dissolved therein a composition com-
prising calcium chloride and relatively small
smounts of a substance which inhibits the corro-
sive action of calcium chloride and an alkali metal
sulfate of an organic alcohol selected from the
group consisting of branched-chain primary and
secondary alcohols containing from 11 to 15 car-~

bon atoms, the total number of carbon atoms in

the side chains being not in excsss of 4 and the
hydroxyl group being located on & carbon atom-
other than the terminal carbon atoms of the

- longest carbon chain of the alcohol.

9. An aqueous solution for dustproofing coal
containing dissolved therein between about 10%
and about 50% of a composition comprising be-

. tween asbout 70% and about 99.9% calcium chlo-
- ride, between about 0.03% and about 2.5% of 2
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substance which inhibits the corrosive action of
calcium chioride, and between about 0.03% and
about 2% of an alkali metal sulfate of an crganic
alcohol selected from the group consisting of
branched-chain primary and secondary alcohols
containing from 11 to 15 carbon atoms, the total
number of carbon atoms in the side chains being
not in excess of 4 and the hydroxyl group being
located on a carbon atom other than the tfer-
minal carbon atoms of the longest carbon chain
of the alcohol.

10. An aqueous solution for dustproofing coal
containing dissolved therein a composition com-
prising  calcium chloride and relatively small
amounts of sodium dichromate and the sodium
sulfate of T-ethyl 2-methyl undecanol-4.
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11. An agueous solution for dustproofing coal
containing dissolved therein between about 10%
and about 50% of a composition comprising be-
tween about 70% and about 99.9% calcium
chloride, between about 0.03% and about 2.5%
sodium dischromate, and befween about 0.03%
and about 2% of the sodium sulfate of 7-ethyl
2-methyl undecanol-4.

12. A process for dustproofing coal which com-
prises applying thereto an aqueous solution of a
composition comprising calcium chloride and rela.
tively small amounts of an slkali metal sulfate
of an organic alcohol selected from the- group
consisting of branched-chain primary and
secondary alcohols containing from 11 to 15
carbon atoms, the total number of carbon atoms
_ in the side chains being not in excess of 4 and
the hydroxyl group being located on a carbon
atom other than the ferminal carbon atoms of
the longest carbon chain cf the alcohol.

13. A process for dustproofing coal which com-

prises applying thereto an agqueous solution of a.

compasition comprising rcalcium chloride and
relatively small amounts of a substance which
inhibits the corrosive action of calcium chloride
and an allegli metal sulfate of an organic alcchol
selected from the group consisting of branched-
chain primary and secondary alcohols contain-
ing from 11 to 15 carbon atoms, the total number
of carbon atoms in the side chains being not in
excess of 4 and the hydroxyl group being located
on a carbon atom other than the terminal carbon
atoms of the longest carbon chain of the alcohol.

14. A process for dustproofing coal which com-
. prises applying thereto an aqueous solution of a
composition comprising hetween about 70% and
about 99.8% calcium chloride, between about
0.03% and gbout 2.5% of a substance which
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inhibits the corrosive action of calcium chloride, .
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and between about 0.03% and about 2% of an
alkali metal sulfate of an organic alcohol selected
from the group consisting of branched-chain
primary and secondary alcohols containing from
11 to 15 carbon atoms, the total number of carbon
atoms in the side chains being not in excess of 4
and the hydroxyl group being located on a carbon
atom other than the terminal carbon atoms of the

‘longest carhon chain of the alcohol.

15. A process for dustproofing coal which com-
prises applying thereto an aqueous solution of a
composition comprising calcium chloride and
relatively small amounts of a chromium com-
pound which inhibits the corrosive action of cal-
cium chloride and an alkali metal sulfate of an
organic alcohol selected from the group consist-
ing of branched-chain primary and secondary al-
cchols containing from 11 to 15 carbon atoms,
the total number of carbon atoms in the side
chains being not in excess of 4 and the hydroxyl
group being located on a carbon atom other than
the terminal carbon atoms of the longest carbon
chain of the alcohol. |

16. A process for dustproofing coal which com-
prises spraying the coal with an aqueous solution
containing between about 10% and about 509
of a composition comprising calcium chloride and
relatively small amounts of sodium dichromate
and the sodium sulfate of 7-ethyl 2-methyl un-
decanol-4. .

17. A process for dustproofing coal which com-
prises spraying the coal with an agueous solution
containing between about 10% and about 50%
of a composition comprising between about 70%
and about 99.9% calcium chloride, between about
0.03% and about 2.5% sodium dichromate, and
hetween shout 0.03% and 2% of the sodium sul-
fate of 7-ethyl 2-methyl undecanol-4.

JOHN FRED MILLER.



