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‘This invention, due to Mr. Eugéne Desroches,
relates to the purification of water.

The obiect of the Invention Is to provide a
purification process which consists in cauging
water to be purified to pass ever celiulese, in loose
condltion er otherwise, ar ever bodles the main
ingredient of which is eellulose, or similar ma-
terlals, such as asbestes, the passage of water
through the mass of cellulose or the like being
aceompanied by & more or less intense aeration,
the direction of flow of the air being the sgme as
that of the water.

As cellulose or body the main ingredient of
which is cellulose, use is made of rags, paper,
cellulose wool, ete.

It has been found that this purifying process,
particwlarly slmple, s of great efficieney for the
treatment as well of water adapted te be used for
drinking purposes as of se-called waste water.

In particular, it has been recegnized that this
process gllows, by its previous applieation, to
bring waiers considered up to now as very diffi-
cult to treat, to such & condition that their sub-
sefjuent treatment or filtration by the varlous
known processes (in particular by the process ac-
cording to the United States Patent of Jamuary
22nd 1937, in the name of Mr. Desroehes, for:
“Method of fltering and treatlng water and sys-
tems and apparatus for the application of this
method”)
accelerated.

It has also been recognlzed that the purifying
process according to the invention allows i itself,
in many ceses, to convert a natural water un-
suitable for consumption Into a water satisfying
all the conditions of hygiene.

It will be understood that, for the purification
of water adapted to be used for drinking pur-
poses, white rags or white paper, or even celli-
lose wool are preferably chosen, {n case these suh-
stances are employed, In order to avold colora-
tion of the purified water.

In case of purification of waste water; the
cholce of the materials the main ingredient of
which is cellulose may not be so strict; thus, use
may be made of town refuse, or garbage, but
contalning celiulpse In high proportions.

It may alsa be economical to associate these
various purifying agents, by constituting the
purifylng layer by superpositioning of elemen-
tary layers, for instance successively, starting
from the bottom, of cellulose wool, washed rags,
unwashed rags, garbage.

. The sole use of garbage results in a water pre-
gerving & relatively noticeable coloration, so that
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garhage is only emplayed for the purification of
waste water.

For certain waters difficult to treat, it is ad-
vantageous to introduce, before their passage over
celuleose, ingredients facilitating subsequent
treatment. As ingredients may e cited, by way
of example, natural carbonate of lime, slumina
hydrate, ferrle hydeate, alumina sulphate, per-
chlorlde of iron, ete.

On the other hand, it is advantageous, in some
cases to subject the cellulose to a preliminary
treatment which is most often a surface treat-
menit carrled out by application of a process siml~
lar to dyeing: the cellulose is thus impregnated
with various bodies, such a3 alumlns, carbonate
of lime, permanganate of potash, ferric hydrate,
alumina: silicate, etc.

For this operation, one may start from the
collojds. themselves, or the reaction can be car-
ried out on the cellulgse; for instance, the cellu-
lose can be lmpregnated with alumina sulphate
and subsequently washed with a strong hase or
& soluble silicate, or the cellulose can be impreg-
nated with acldulated water and subsequently
washed with a:soluble aluminate or a soluble sili-
cate, or again the esllulose ezn be impregnated
with & stroxg base and washed with a1 iron salt.

The cellulose thus treated can intervene, for
purification purposes, alternately with pure cellu-
lose, by placing for instance, a layer of pure cellu-
lose, a layer of “dyed™ cellulose, etc.

Other materials have purifying properties
similar to those of cellulose and of asbestos.
These materials, which are very numerous, must
have the following properties:

Be insoluble in water,

Be in a very dlvided conditton so as to present
a very large surface of contect,

Have a great adserbing power, or at least an
adhesiva. power,

Be in such a condition that, when in layers,
they are sufficiently pervious to water and to air
under g small pressure,

As. mineral materials can be cited, by way of
nonlimitative examples: mineral wools, for in-
stance slag wool of blast furnaces, sands, certain
coals and. pulverized clinker, ett., a3 organic ma-
terials, the natural or artificial ternary producis
similar to cellulbse (cellulose wool, &lfa moss,
etc.).

The purifying layer gan include not only vari-
ous layers of different kinds: af celliinse, but also
layers of different miheral Bodies or even of min-
eral bodies and of orgenic bodles, this for the
purpose of utilising the particular ad-sorbinq
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propertles which may be different relatively to
certain impurities of the waters to be treated.

The invention also relates to an apparatus for
carrying into practice the process above defined.
This apparatus, under its various forms of con-
struction answering to the varlous forms of carry-
{ng the process into practice, is characterised by
the presence of a mass of cellulose or of other
bodles as Indicated above on which {s supplied the
water to be purifed and from which flows the
purified water, and by means allowing aeration of
this mass humidified by water, in course of the
purifying operation.

This apparatus can be preceded by a dis-
tributor of ingredients; however, for the sake of
economy, these Ingredients can slmply be ar-
ranged, In a divided form, at the upper part of
the mass of cellulose or other body indicated
above, or they can be interposed In this mass.

In some cases, the starting of an apparatus
causes an operative phase to intervene during
which Initiation of the fermentations takes place;
the water which passes through the apparatus
during this phase c¢an then be returned to the
untreated water circult for a further passage
which completes its purificatlon,

After a certain time of operation, the appara-
tus must be regenerated; most often, this regen-
erafion is simply effected by cutting off the sup-
ply of untreated water and by maintaining the
aeration.

When this regeneration i{s no longer possible,
the cellulose or other similar bodies removed
from the apparatus and washed in order to con-
stitute a new active layer, or it Is replaced by
active cellulose or other similar active hody. If
the water is highly laden with Az, the cellulose
or the like is left In the apparatus; the supply
of untreated water is deflnitely cut off and the
aeration is controlled so as to obtain humidifica-
tion of the exhausted cellulose or the like and
the drylng of the mould obtained.

When the adsorbing materlals are arranged
according to a relatlvely great thickness, the re-
generation of the apparatus can be effected, after
having cut off the water supply and maintained
the air suction durlng the time necessary for ob-
talning a first drying, either, if only an abnormal
increase of the loss of pressure of the alr by
loosening (by hand or mechanically) of the up-
per layer, or, on the contrary, If the quallty of
the water has become Insufficlent or if the op-
eratlon above mentloned has proved to be in-
operative, by simply removing this layer which
{s the most heavily laden, and by allowing the
subjacent layers to subsist.

If the adsorbing materials are of a mineral
nature, they can be regenerated by heating (with-
out contact with air If the material employed
is combustible or if ignitlon of the gases pro-
duced 1s feared) after they have been removed
from the apparatus.

If sald adsorbing materials are of an organic
nature, they are placed in a fermentation cell
similar to those used for the fermentation of
garbage or household refuse.

Three forms of construction of an apparatus
for carrying Into practice the process according
to the invention are described hereinafter, by
way of examples, with reference to the accom-
panying drawing, in which:

Flg. 1 dlagramatically illustrates a preliminary
apparatus according to theinvention,

Plg, 2 dlagrammatically shows the combination
¢l & preliminary apparatus and of a filter,
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Fig. 3 llustrates an overhead preliminary ap-
paratus.

Fig. 4 illustrates a battery of such preliminary
apparatus.

The preliminary apparatus (Fig. 1) comprises
a chamber | open at its upper part, and limited
at 1ts lower part by a grate 2. In the chamber
| are plled up, for forming a mass 3, bodies made
of cellulose or the main ingredient of which Is
cellulpse, or chosen among those indicated above,

The untreated water is supplied by a pipe line
4 provided with a control cock 5. In important
installations a distributor ensures satisfactory
distribution of this untreated water, Eventually,
a distributor & allows the distribution of the
ingredients In the water of pipe line 4.

The Interlor of chamber | 1s connected to a
suctlon device (not shown) the actlon of which
is adjustable, through a pipe T opening below
the grate 2.

The purifled water is collected in a pipe 8 con-
nected to a discharge pipe line 8.

Eventually, a return clrcuit 10 can be provided
between the pipe line 8 and the upper part of
chamber {. In this circult is interposed a pump
Il sucking water from pipe line 8 and delivering
it above the mass 3. This pump is used upon
starting of the apparatus, durlng the phase of
initiation of the fermentations.

A pressure gauge 12 and an apparatus for
measuring the output allow of controlling at every
instant the Intensity of the suction,

g, 2 diagrammatically illustrates the combi-
nation of a preliminary apparatus and of a filter.

The untreated water 1s contained in a tank 13
from which it flows through a cock 14. In more
important plants, the untreated water is directly
admitted through a supply pipe line.

The tank 13 Is located above the preliminary
apparatus; the cellulose 15, or the like, Is held
in chamber |16 between two grates 17T and 18.
The suction of the air is effected through a pipe
18; in small plants, thils suction Is simply effected
by the draught produced by a lighted lamp; in
other plants, the suction 1s obtalned by means
of a fan.

The base of chamber 16 s provided with a
siphon 20 through which it communicates with
a filter 21. The latter is, for instance, of the
type described in the United States Patent appli-
cation January 22nd 1937, In the name of Mr,
Desroches. In the form of construction illus-
trated, It Is constituted by a support 22, in the
shape of a ring, to which is attached a cloth 23,
of a colloidal nature (wool, slik, cotton, asbestos,
ete.).

The bag constituted by the cloth 23 is filled
with cellulose or with substances the main In-
gredient of which 1s cellulose or the llke. The
collold or collolds for the formation of the mem-
brane on the cioth 23 are poured through a fun-
nel 248 connected to the lower part of chamber
18 through a plipe 25.

The filtered water falls in a tank 26 from which
it can be extracted through a cock 2T, In smal
filters, this tank Is convenlently constituted by
a vessel made of porous material for obtaining
fresh filtered water.

In large plants, the tank 26 is dispensed with,
the filtered water directly flowing in a discharge
pipe line,

For cleaning the cloth 23, the latter is removed
from the supporting ring 22.

Fig. 3 shows a form of construction of an over-
head preliminary apparatus. The chamber 2§
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acts as an aeration column. It contains, at its
lower part, a perforated ring or a perforated
spiral 29 or better sleeves made of cloth through
which compressed air is distributed. The latter
comes from a pipe line 30 in which are interposed
apparatus 31 for measuring the head and the air
output,

The untreated water enters the base of the
column through the pipe 32. This water is aer-
ated during its passage through said column.
The air in excess escapes through an automatic
vent 33; an independent cock 34 iz also provided
for that purpose.

The washing of the column is effected through
an orifice 35 provided at the lower part of the
Iatter.

The column or aerator is connected to the pre-
liminary apparatus proper through a pipe line
36 from which extend:

(@) A by-pass pipe 31 for the introduction of
solid ingredients through the funnel 38, a vent
39 being provided on this by-pass pipe;

(b)Y A pump 40 sucking liquid ingredients in a
vat 41 and provided with a return pipe 42 for con-
trolling the cutflow.

The pipe line 36 leads to the hase of the pre-
\iminary apparatus in front of a fiange 43 act-
ing as a deflector, The preliminary apparatus is
constituted by a chamber 44 at the base of which
is arranged a large mesh support #5, for the cel-
lulose or substance the main ingredient of which
is cellulose or the like.
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The water to be purlfied passes upwardly
through this chamber 44, At the upper part of
the preliminary apparatus, this water encounters
& cloth 46, of a colloidal nature, on which a filter-
ing membrane has been formed by means of gels
poured in the water to be purified by application
of the process forming the subject-matter of the
United States Patent application flled on Jan-
uary 22nd, 1237, in the name of Mr. Desroches.
The purifled water issues through a pipe
line 41 on which is provided an automatic
vent 48 with an independent cock 49. Eventually
a supplementary introduction of compressed air
can be provided at the base of the preliminary
apparatus.

Two pressure gauges are provided at the inlet
and at the outlet, respectively, of the preliminary
apparatus,

The washing of the latter is effected by means
of a connecting branch 52 and a lower orifice
53; the discharge of the cellulose is effected
through o connecting branch 54 and a man
hole §5.

Fig. 4 shows a battery constituted by three de-
vices such as that which has just been described.
The untreated water i1s supplied by & pipe line
56 and is distributed in the three groups, arranged
in parallel, of aerators 51 and preliminary ap-
paratus 58. The purified water issues through a
pipe line 58. Cocks 60 allow to put in service
the desired numbecr of groups.

EUGENE JOSEPH DESROCHES.



