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MANUFACTURE OF ACETONE AND BUTYL ALCOHOL BY FEEMENTATION.

No Drawing.

To all whom it may concern:

Be it known that I, Eror Ricarp, a citi-
zen of the Republic of France, residing in
Melle, Deux-Sevres, France, have invented
an Improvement in the Manufacture of Ace-
tone and Butyl Aleohol by Fermentation, of
which the following is a specification.

In the manufacture of acetone and butyl
alcohol as described in United States Patent
No. 1,385,888 granted July 26, 1921, the ma-
terial is boiled under pressure, diluted to a
suitable concentration, sterilized and asepti-
cally chilled. The wort thus obtained 1is
seeded either with a flask culture or with a
certain quantity of fermenting wort, with-
drawn aseptically from a previous vat.

Tn this method the volume of wort to be
fermented is always very large relatively to

the volume of ferment used in seeding it.

By the present invention the proportions
are reversed, that is to say a large volume
of the ferment is used and there is added to
it a very small volume of wort to be fer-
mented; under these conditions not only
does the wort ferment very rapidly, but the
fermentation remains pure, notwithstanding
that the added wort may not be aseptic.

Thus if to 450 hectolitres of wort asepti-
cally prepared and in the act of fermenting
there are added 80 hectolitres of non-aseptic
wort, the latter enters into fermentation very
rapidly and it will be found that after an
hour the total volume of 480 hectolitres is
at the same stage of fermentation as the fer-
menting wort was before the admixture. If
30 hectolitres of wort be removed (the fer-
mentation of which may be completed of
itself in another vessel in the course of some
hours) there is finally obtained a ferment-
ing wort amounting to 450 hectolitres and
identical with that with which one originally
started. ‘

Tt there .now be added another 80 hecto-
litres of nonaseptic wort to this fermenting
wort, then after an hour the whole will be
at the same stage of fermentation as before
the admixture, and by removing™30 hecto-
litres of the wort as before one again obtains
450 hectolitres of fermenting wort identical
with that with which one started.

In this manner 50 to 60 successive addi-
tions of 30 hectolitres may be made without
affecting the purity and the activity of the
fermentation, so that the original 450 hecto-
litres of fermenting wort will have brought
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into fermentation 1,500-1,800 hectolitres of
non-aseptic wort. Otherwise stated, an asep-
tic fermenting wort can bring about the fer-
mentation of 3 or 4 times its volume of non-
aseptic wort if this be added in successive
portions and may be caused to ferment a
volume equal to its own in the course of 18
to 20 hours.

Tt has been stated in the aforesaid United
States Patent No. 1,385,888 that a volume of
450 hectolitres of wort ferments in 24-26
hours, starting from the moment when it is
seeded with a ferment withdrawn from a
preceding vat. The method described above,
therefore, produces a gain of 25 per cent
on the duration of the fermentation. This
acceleration of the fermentation conduces to
a high degree of certainty in the manufac-
ture and a decided increase in the output.

On the other hand, according to said
United States Patent No. 1,385,888 the mash
is boiled to a concentration of 15-16 per cent
and diluted at the exit of the boiler with
water heated so as to obtain finally a wort
having the temperature of sterilization. If,

for the purpose of economizing steam, the

nash were boiled to a higher concentration
satisfactory results would not be obtained,
for it would then be necessary to dilute with
a-large volume of water to produce the final
concentration of 8 per cent and consequently
the mixture would not have finally the tem-
perature of sterilization, so that the appar-
ent economy of steam during the boiling
would be neutralized by the amount of steam
necessary for the final sterilization. There
is thus a certain expenditure of steam which
is irreducible.

The method of the present invention
which allows the fermentation of a volume
of non-aseptic wort equal to 3 or 4 times the
volume of the aseptic ferment used, permits
preparation of the non-aseptic wort by boil-
ing the mash to a concentration of 30 per
cent and then diluting it with cold water
to bring it to the suitable concentration,
namely 8 per cent. There is thus an economy
of coal amounting to 40 to 50 per cent in
this phase of the manufacture. The econ-
omy is much greater in comparison with
other processes of making acetone and butyl
alcohol by fermentation in which the mash
is boiled directly to the concentration 5-7
per cent.

Finally if, instead of using a grain mash
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(or amylaceous material in creneml) sac-
charine liguids ave used, it is no longer use-
ful to boil under pressure.

The boiling of amylacecus mmbrml has
for its object the disintegration of the ag-
elomerated starch cells and their infnite
subdivision in order that they may all be
subjected to the contact of the bacterial dia-
stases which are to transform them. In the
case of wor Ls containing dissolved sugars,
this obgect of boiling do o5 ot exist.

Thus, if the 10;1—2:5'“.1@ wort to be fer-
mented is composed, for m;;‘np e, of beet
juice, sugar cane juice, mol m;sc:, sacchorine
materials containing saccharose and glucose,
millk serum containing lactose (milk serum
is the vesidual lmum remaining after ex-
tracting fatty matter and casein from milk B
saccharine wort containing glucose and pro-
duced by the sacchavification of celluioses
by the process of Terrisse and Lévy (French
specification No. 511,924) or other pr“c s80S
of like nature, there is ne necessi
These wvarious worts or sa "“ha;‘mb yuc\,;
used as such without heating may be dituted
with cold water to the concentration 8 per
cent. In this case there is an economy of
100 per cent of heat in this phase of the
process.

The most favorable moment for using the
aseptically p pr palcd wort as a forment to
bring about the fermentation of nop ‘wgaljfi“

ort is that which corvesponds to the stuge

£ the fermentation where 70 o( per cent
of the carbohydrates have been transformed
mto butylacetonic products.

he present invention has been explained
in its ap‘phcuuon to the process deseribed
in said United States Patent No. 1,385, 858
which uses the baccilus batylicus B. I, but
it may be remarled that it 1s equally adapt-
ed to all cther Drocesses of butylacetonic
fermentation using other 1:‘610"1‘4

Having thus described the pature of the
said invention and the best means T know
of carrying same inte practical effect, I
claim —

1. An improved process
ture of acetone and butyl alcohol by the
Termentation of amylaceous material, which
consists in producing non-aseptic worts, and
in adding the wort thus obiained in suc-
cession and in small quantities to a ferment-

2

for the manufac-
1o

it
1
i

ing aseptic wort having o considerable vol-
ume compa‘-'cd with the quantities of non-

-
af

guan
added, w Leveb by compqrec
with the usnal processes of formentation,
the manufacture can be carried cut by econ-
omizing the whole of the stearn which would
be necessary for making the wort aseptic.

2. An improved process for the manufac-
ture of acetone and butyi alcohol 1 D_] the fer-
mentation of amylaceous material, which
consists in producing non-aseptic worts by
boiling the amylaceous material at a high

aseptic wort
H
!

1,520,740

degree of cencentration, in diluting said
matenal with cold non-sterilized water and
in adding the wort thus obtained in sue-
cession aud in small quantities to & ferment-
g aseptic wort ng a cunside able vol-
wne compared with the quantities of non-
asepltic wort added, whereby as compaved
with the usual processes of fermentation of
aseptic worts, the manufacture can be car-
ried out by economizing the whole of the
steum which would be necessary for making
Li"‘ wo" aseptic.

process of fermer tiny carbohy-
als with bacteri z‘ eapable of pro-
1e and butyl a ,Jlo‘ the St@‘)
; ih adding to ar se‘otlc for

1
auyil

the

which consi

menbii re 1"~Wu;v small quantity of
& noR-useptic \xoLL to be fermented there-
K"Ii’fl.

yrocess of 1‘31‘111«>'1t1n'> cay bony-
s with bacteria capable of pro-
. and butyl vcoLol the step
isls In adding to an %septlc fer-
Cowort w relati .'u‘y simall - quantity,
ially one-fifteenth by volume, of a
i ¢ to Je t ermented therewith.
enting cmbohy—
bacteria szpaolo of
butyl alcohol, the

j
[
wi
-t
5
[}
[

ferm
ylil}
cetene and

‘ in adding to an ase Ptlv

g wort a relatively Small quant
Dot exeeed ¢ ene-fifteenth by volume, of a

wen-ageptic srort to be i‘ﬂ"nentm@ therewith,

6. The process of fe 1'11Q11ng carbohy-
drate materials to pro Gucc acetone and )Uml
ale ulu)l which L()llblb s In suc «-emi\ew add-

ar

ing to an aseptic fermenting wort relatiy ely
smali qn"nrmnb of a non-aseptic wort to
be ¢ ‘ter fermented thnwuh

T. Th\, process of fermenting carbohy-

drate materials to produce scctone and but vl
1iwhc1 \x" ich consists in successively add-
ing to an us upuu fermenting wort velatively
sinall qu antities, substantinlly one-fifteenth
by voluie, of a non-aseptic wort to be there-
atter fermented he;e\vrh
8. The process of fermenting carbohy-
drate materials to produce acetone and butyl
zﬂ“ ohol T'hlf’h 001*5151 8 In successively e add-
ing bo an aseptic fermenting wort 1'datlvely
on all ouantwws, not excee ding one-fifteenth
Ly volume, of 2 non-aseptic wort to be there-
after fermented therewith.

9. The process of fermenting amylaceous
materials to produce acetone and butyl al-
cohol which consists in forming a non-
aseptic wort of amylaceous materials by
bot g seme to a concentration not to ex-
ceed 307 of the mass, then diluting same,
and ﬁn ly adding a relatively small quan-
tity of such diluted wort to an aseptic fer-
ment; ng wort formed of amylaceous mate-
vials o be fermen ed therewith.

10. The process of fermenting amylaceous
materials to produce acetone and butyl al-
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cohol which consists in forming a non-
aseptic wort of amylaceous materials by
boiling same to a concentration not to ex-
ceed 309 of the mass, then diluting same
with cold water, and finally adding a rela-
tively small quantity of such diluted wort
to an aseptic fermenting wort formed of
amylaceous materials to be fermented there-
with.

11. The process of fermenting amylaceous
materials to produce acetone and butyl al-
cohol which consists in forming a non-
aseptic wort of amylaceous materials by
boiling same to a concentration not to ex-
ceed 30% of the mass, then diluting same
with cold water, and finally adding a vela-
tively small quantity substantially one-
fifteenth by volume, of such diluted wort
to an aseptic fermenting wort formed of
amylaceous materials to be fermented there-
with.

12. The process of fermenting amylaceous
materials to produce acetone and butyl al-
cohol which consists in forming a non-
aseptic wort of amylaceous materials by
boiling same to a concentration not to ex-
ceed 30% of the mass, then diluting same
with cold water, and finally adding a rela-
tively small quantity not exceeding one-
fifteenth by volume, of such diluted wort to
an aseptic fermenting wort formed "of
amylaceous materials to be fermented there-
with.

13. The process of fermenting amylaceous
materials to produce acetone and butyl al-
cohol which consists in forming a non-
aseptic wort of amylaceous materials by
boiling same to a concentration not to ex-
ceed 30% of the mass, then diluting same,
and finally adding a relatively small quan-
tity of such diluted wort successively to an
aseptic fermenting wort formed of amyla-
ceous materials to be fermented therewith.

14. The process of fermenting amylaceous
materials to produce acetone and butyl al-
cohol which consits in forming a non-
aseptic wort of amylaceous materials by

1,550,746

boiling same to a concentration not to ex-
ceed 309 of the mass, then diluting same,
and finally adding a relatively small quan-
tity of such diluted wort at successive inter-
vals to an aseptic fermenting wort formed
of amylaceous materials to be fermented
therewith.

15. In the process of fermenting carbo-
hydrate materials with bacteria capable of
producing acetone and butyl alcohol, the
step which consists in adding to an aseptic
fermenting wort a relatively small quantity
of a non-aseptic wort to be fermented there-
with, said non-aseptic wort being added in
such manner that the fermentation of the
mass is maintained in substantially its same
previous stage.

16. In the process of fermenting carbo-
hydrate materials to produce acetone and
butyl alcohol, the step which consists in pass-
ing non-aseptic wort, in small quantities at
successive intervals, into a large mass of
fermenting wort by which fermentation is
initiated 1 said small quantities.

17. The process of fermenting carbohy-
drate materials to produce acetone and butyl
alcohol which comprises forming a non-
aseptic wort of carbo-hydrate materials by
bolling same to a concentration not to ex-
ceed 30% of the mass, then diluting the
same, and adding a relatively small quan-
tity of such diluted wort to an aseptic fer-
menting carbohydrate wort to be fermented
therewith.

18. The process of fermenting carbohy-
drate materials to produce acetone and butyl
alcohol which comprises forming a non-
aseptic wort of amylaceous materials by
boiling same to a concentration not to ex-
ceed 809 of the mass, then diluting the
same, and adding a relatively small quantity
of such diluted wort to an aseptic ferment-
ing carbohydrate wort to be fermented
therewith. :

In testimony whereof I have signed this

specification.
ELOI RICARD. [u.s.]
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