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This inventlen relates to certain !mprovements
in the manufacture of & heating fuel from w=seid
zludege which is formed in the refining of ‘min-
eral o©ils, tars, benzéne or henrol and similar
aistillation or residue products by sulphuric ‘acid
monchydrate or fuming sulphuric acid.

Tt-is an objiect of my present invention to pro-
duce from waste aclds, formed by the refining
of petroleum products and usvally referred to as
“neid studge.” 8 fuel which ean be burnt threugh
nozzles.

Another object of my invention is to govern
che viseosity of the acid sludge and to prevent
undesirakle increase of the viscosity en storing
or heating the acid sludge.

Still another object of the invention is to elimi-
nate as much as possible any decomposition of
the acid slude2 by heating and to prevent at-
tacks on the brickwork of the furnace as the
acid sludge is burnt.

The hy-product obtained by refining mineral
oils besides polymerisation, oxidation and sul-
phurisation products constituting organic com-
pounds ccntains also larger or smaller propor-
tions of free concentrated sulphuric acid which
have not been used up in the refining operation.
This acid on extended storage acts upon the
organic products, whereby the viscosity is strong-
ly increased as & result of decomposilion. Owing
to its contents of highly concentrated acid the
acid sludge cannot be heated for facilitating the
re-pumping, since the decomposition phenome-
nons in Lhis case are particularly heavy. At the
elevated temperatures required for the re-pump-
ine cwing to the viscosity of the acid sludge,
coke-like separations may ecasily occur in the
pipes and in the pump.

It already has been proposcd to use the waste
acids as a fuel. To this end, the acid sludge has
heen mixed under action of heat with a rela-
tively large quantity of o normal fuel oil, soda
or lime heing admixed, for example, in & pro-
portion insufficient for neutralizing the avail-
able acid.

I have now found that acid sludge c¢an be
readily and cheaply converted into a fuel which
is combustible through nozzles, by adding to the
acld sludge relatively small proportions of water.
If desired, a hydrocarbon oil may be admixed to
waste acids of high viscosity, for governing the
viscosity. The process is particularly suitable for
the treatment of acid sludges occurring in the
refinement of hydrocarbon oils by sulphuric acid
monohydrate, but it Is also readily applicable
to preducts obtained by the refining with fuming
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sulphuric acid, provided that the content of free
acld Is not go high as to render the products In-
combustible. In general, waste aclds having a
content of free acid of less than about 40 per-
cent may be treated.

The amount of water to be admixed is rela-
tively small, since it 1s suffclent to reduve the
congentration of the acid In the acid sludge by
about 20 to 30 percent. In general, quantities of
waier not-exceeding 10 percent of the acid gludge
are suffictent to reaeh this end. Anyhow, the
adinixed guantity -of water by no means ghould
be as high a6 {0 form Aavo -layers in -4he -ackl
sludge. In-other words, in my -uovel procass:ne

5 layer contalning dilute acld 1s separaied .from

the organic products. The admixed water rather
is intimately mixed with the waste aclds, form-
ing a stable emulsion or colloidal solution there-
with.

A special advantage of my novel process con-
sists in the fact that no ash-forming constituents
are added to the ncld sludge. Admixtures of soda
and the like serving as a neutralizing agent would
entail the disadvantage that the alkaline sub-
stances on combustion of the fuel would react
with the masonry of the furnace.

Moreover, a high ash content of the fuel oil
would cause obstruction or incrustation in the
{ubes and in the channels of the boilers.

I wish it to be understood that while in the
preferred form of my invention the acld sludge
is diluted merely with water, for reducing the
strength of the sulphuric acid, my invention also
comprises modifications in which, together with,
or besides, the water, agents are added to the
acid sludge which do not increase the ash con-
tents of the fuel. Such substances may be, e.g.,
ammonia or grganic bases.

Where reduction of the viseosity of the waste
acids is required, suitable hydrocarbonic olls,
having & lower viscosity than the acid sludge may
also be added to the acld sludge. BSuch oil ad-
mixtures are e¢lther intended to dissolve the waste
aclds or, by slieht mixing, to form stable emul-
sion therewith. Sultable oil admixtures are, for
instance, extracts produced from mineral oils by
means of solvents which are selective with re-
spect to aromatic and naphthenic hydrocarbons,
as for instance, liquid SOz furfurol, or the oils
of medium viscosity occurring by the blowing of
bitumen.

The following table stating the temporal
change of the viscoslty of acid sludge with and
without admixtures of water wili show the fa-
vourable effect of small admixtures of water and
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the fact that even by small proportions of water
the free sulphurie acld not only Is deprived of
any further capabillty of reacting with the waste
acld, but the viscosity of the waste acld 1s even
reduced on prolonged heating. The solvent has
been an extract obtained by extraction of min-
eral olls with liquid sulphuric dioxide.

Healing of waste acld with and without addi-
tifons of water and solvent, Initial material:

Acld sludge from the refining of machinery
ofl with sulphuric acid monohydrate. Sol-
vent: S80Oz-extract E°G at 100° C,
l Flowing-out time 1
Solvent Wate‘r T-| in secnn(z.s 83‘[‘%1-
N . cent by i a t
'i\‘cos:t Ae?lg #]u_dgc peg;ant a‘:ﬁiﬁh:aogr t““ﬁ‘;om
(:}
welght used
of 18 | 40 (112
) Light machin- | No-3ol- | No water..|200 Thickened
ery ofl. wvent.
d 28] 18]  16] I
.-1200| Thickened
150 120  120(120
271 2 3433
--.| Plastic
105 2| 60 GO

L The flowing-out time has beon determined b
in which 33 seconda at 100° C correspond to E° 14,
Engler.)

The followlng example of one mode of carry-
ing my novel process Into effect will lusirate
the invention, but it is {o be understood that the
invention is not limited to the detalls set out in
tHis example nor to a product having the specific
properties recited.

means of a plpetic
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500 kgs of acld sludge from the refining of
heavy and light mineral olls (heavy spindle oll
to cylinder oll E°4 gt 100° C) having a content
of free sulphuric acld of about 35 precent is intl-
mately admixed with 50 kgs of water and 100
kgs of an extract oblained by refining mineral
olls with liquid sulphur dioxide (viscosity E° 2.8
at 100° C).

The mixture even after heating at 70 to 80° C
for several days did not praclically show any
Increase of its viscosity, 1t can he readlly con-
veyed through pumps and pipes, without form-
Ing residues, and can be burnt through nozzles
without formation of residues and with full utii-
zatlon of lts calorific value,

It is desirable to use the acid sludge Immedi-
ately after its formation, s0 as to avold thicken-
ing which of course takes place also if the acld
sludge 15 In contact with the free sulphuric acid’
at room temperature for a long time. It is also
possible, however, to use acid sludges which have
been stored for & longer time and thus already
have been somewhat thickened; it is merely re-
gulred in this case that the amount of oll added
for dilution 15 rated accordingly.

The method of the present Invention has been
described In detail with reference to specific em-
bodiments. It Is to be understood, however, that
the invention is not limited by such specific ref-
erence but 1s broader In scope and capable of
other embodiments than those specifically de-
scribed.

CARL ZEREBE.



