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The present invention relates to the perform-
ing of various methods, among which methods of
fermenting, besides others that described in the
French Patent Application No. 12722 filed Janu-
ary 16, 1941 utillzing the known treatment (al-
calines or terreous alcalines and acids) of cellu-
lose-like substances, in vlew of obtalning an en-
semble of products (fatty acids, alcohols, cetones,
aldehydes, lignin, coal and combustible gas) with
a maximum of profit.

A course to he followed for the treatment of
the cellulose-like substances by the method is
given hereafter by way of cxample but not for
limitation:

(1) The cellulose-like substances are attacked
by an alcali, for Instance the lime, ‘This attack
can be made either at ordinary pressure, at tem-
peratures less than 100° C or under pressure.
The duration of the operation depends from con-
ditions of pressure and temperature and varles
from a few hours for the treatment under ele-
vated pressure to a few days for the ordinary
pressure.

This first treatment can be preceded by an
extraction, under vapor pressure or by solvents,
of certaln essences (fannins, resins, gums, ete.)
contained In the cellulose-like substances. These
extracts can be concentrated and find known
utilizations as chemical products or be subjected
to a fermentation (lacto-butyric and celluloso-
Iytic) alone or mixed with the other fermentahble
substances derived from the cellulose in con-
formity with another patent specification.

(2) That portlon (cellulose) which Is not dis-
solved by the preceding treatment is separated
by filtration, treatment in a hydro-extractor or
any other known separating means,

(3) The cellulose thus separated can be
sugared by means of concentrated or dilute acids
at atmospherical pressure in a simplified cheap
abparatus of easy construction (wood-trough for
instance) or at elevated temperature and pres-
sure and by known methods (filtering apparatus
or rotatable digestor).

(4) The saccharifying flnished one neutralizes
by o sultable agent, for instance carbonate of
calcium or of baryum and filters for separating
the musts from the precipitated sulphate.

(5) To the sugared musts are added substances
ccnveyed In thelr soluble conditions at the first
operation, containing in solution, among other
substances, the sugarates and lignates of lime,
then submitted to the lacto-butyric and celltloso-
lytlc fermentation (see French Patent Applica-
tion No. 12722 of January 16, 1841) in view of the

«

10

20

30

35

40

50

65

manufacture of organic acids. This fermentation
sensibly increases the profit as to welght and
economy of the treatment of the cellulose-like
substances. It Is to be noted that this fermenta-
tion can bhe preceded by the ethylic or acetone-
butyric fermentatlon in clear or troubled musts
for submitting hereafter the residues of distilla-
tlon to the lacto-butyric and cellulosolytic fer-
mentation.

During this fermentation important quantities
of carbonic acld and hydrogen are gained.

(6} The resldual lgnin is subjected to the py-
rogenation or to the alcaline fusion by known
Processes.

(2) The pyrogenation of 100 kg of dgnin has
given the following products:

56 kgs 500 of coal
14 kgs 400 of tar
0 kg 810 of acetlc acid
0 kg 280 of cetone
10 kgs of water
17 kgs 910 of gas composed of—
3 kgs 020 of COn
10 kgs 170 of CO
4 kgs 300 of CHa
0 ke 420 of CzHs

(b) The alcalin fusion of the lignin at 300° C
with potash or soda transforms a great portion
to ulmic acid—very interesting as manure—and
In various organic aclds. Here a few profits ob-
tained from 100 partles of lignin treated with
elther by the soda or by the potash:

By the | By the

poda | potash

Ublmibeaeld ____ ... . 40, 4 38,6
Volatil acid. _ 84 B9
Adiplescld_____________ .| ... L2
Oxalie pefd ... - % B I
Buceinic and ?henol earbenie acid._ 11,6 10,1
Produets insoluble in aleohel.... . 16,2 .7
Volatfleofls._._.________________ . ______ N 0,8
Carbonieaelds_ ... 18,0 [...__..

(¢) The lUgnin is firstly subjected to an al-
caline hydrolysls and converted {in the soluble
condition, in the form of soda lignate. After
concentration salted lime is added and dry dis-
tillation at 400° is performed. The lignin result-
ing from one ton of wood will give the followlng
products:

Methylaleohol . ____ . _______ 9 kgs
CetoNes - - o 22 kegs 500
Aceton ollg oo __ Tkgs

(@) A modification of the process described
in (c) consists In treating the lignate of soda at
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a temperature of 250-300° C In a closed vessel and
to recover the volatile products, the tars ang the
acetate of lime.

Thus the lignin derived from one ton of wood
furnishes:

Kegs
Methy! aleohol —_ ... e 10 to 15
T o 125
Soda acetate . ________________ 80 to 125

Another method of operating can consist in
subjecting, for instance, the cellulpse-llke sub-
stances to a hydrolysis acld by known means; the
sugars converted in their soluble condition and
the insoluble extract of the hydrolysate can form
the object of diverse fermentations.
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With this method of operating besides of sugars
and their derivates, the destruction products of
the sugars (furfurol, acetone, acetates, humates
and formation of lime) are obtained. The prod-
ucts of the diverse fermentations furnish ethylic,
butylie, isopropylic alcohols, the cetones, the hy-
drogen and carbonic acld.

It should be noted that the hydrogen of fer-
mentation can, besldes other matters, serve for
the hydrogenation, by known means, of aldehydes
and cetones and, especlally, to the hydrogenation
of the furfurol.

PHILIPPE NALDI.




