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To all whom it may concerr: .
Be 1t known that we, Marcorm F. Ewex

and GeorgeE H. TOHLINSO\T cltizens of the -
United States, residing at : Chlcaoo in the

county of Cook and State of IHII]OII:., hanve 1n-
vented a certain new and useful Improvement
1In Processes of Converting Wood Cellulose
and the Like, of whichthe followmcr 1S a speci-
fication. |

Our invention relates partwularlv to a proc--
ess for converting wood cellulose into sugar.

We have illustrated diag crammatically a de-

" vice' by means of which our process can be
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_ from the mmhole and the pipe D is detach--
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carried out.

ing drawing. | *

A 1S 4, tanL for an acid %olutmn, B, a pipe

leading thence to a digester ( and terminat-

ng within the dwestm 1n a perforated pipe D.
is a manhole with remomble cover,

Df
whence leads the blow-off pipe E, terminat-
Ing 1n a coil K in the cooler ¥'. From the
coil F leads the pipe F* mto the chamber Q.

From the chamber G le‘tds pipe H back to the~
tanlk A.

25 .

is mounted. - The -pipe E is detachable at J’

able at J* = Itis tmmed so ‘as to have the

steam-jacket J° between its outer and inner.

walls, and into this steam-jacket J° may be
led steam through the-tubular support J*
whence leads the pipe J° to the steam-boiler.

Yarious control-valves M M are shown in dif-

ferent parts of the pipe-circuits.

35

40

45

It will be understood that this device is

merely to be taken as diagrammatic and that

we 1ntend to use it here snnply as a4 means of
illustrating or describing the process.
ThI‘OHUh the manhole D’ we 1nsert a suit-
‘Lble amount of wood cellulose.  We may in-
troduce a quantity of sawdust. The manhole
D" is then closed. The tank A is supplied
with a solution of sulfurous acid, and we have

found that with the charge of sa,wdust we or-

dinarily use we may use a solution containing

an amount of S0, say, equal to about three

per cent., by weight, of the sawdust, such per
cent. bemo' based on the dry w 10ht of the
sawdust. He‘Lt 1S now applied to the tank A,
and the SO: is first driven off through the
pipe B into the digester as a gas. A continu-

1t 1s shown In the accompany-

-ation of the application of heat will produce
steam 1n the tank, and the steam will follow
the SOz into the dlo'ester It 1s of course evi-
dent that steam from any other source may
be introduced into the digester. This proec-
ess should continue untll first, a sufficient
amount of SO:and steam h&% been introduced
to effect the desn‘ed result or, second, until
the pressure in the digester is Such that the
steam will no longer enter. Under ordinary

| conditions it is posmble to raise the tempera-

ture sufficiently high to effect the conversion

by thus 1ntmducmﬂ' steam on account of its

latent heat. When treating sawdust contain-

ing from forty per cent. to fifty per cent. of
mmsture, (this being the amount of moisture
usually found in ordma,ry sawdust,) the

amount of steam necessary to raise the tem-

“perature of the material to that for the reac-

tion 1s sufficient to properly moisten the ma-
terial and give the necessary amount of wa-
ter to insure the proper reaction. When

working with very dry sawdust, it might be

1 Tound necessary to moisten the sawdust be-
J J are Supports on which the digester (“.

foretreatingit. Theamountofsulfurous-acid
oas used will of cour se depend upon the con-
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chtlons presented—such as the amount of saw-

dust, the proportion of the vessel occupied by
the Sawdust &c.; but we have found that the

best, results are Secured when the quantity of

sulfurous-acid gasissuflicient to raise the pres-
sure of the gas when heated to the temperature

of the .reaetion above that of three atmos-

- pheres, the amount of steam being suchasnot to
‘raise the temperature above 160° centi orade.

Thesulfurous acid and the steam may of course
be introduced in any desired manner. Qrdi-
narlly it is desirable to have the temperature
in the digester from 120° to 160° centigrade.
When the desired temperature and pressure
are obtained, the steam-supply to the digester
1s shut off and these conditions maintained by
any desired means—as, for example, by ad-
mitting steam into the steam-jacket surround-

ing the digester—until the conversion is com-

pleted The length of time necessary will of
course depend upon the conditions presented.

Under ordinary conditions, for example, this
time may be from fifteen minutes— to one hour.
The action is facilitated by the presence of
alr In the sawdust or digester and may be fur-
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necessary by our process.

2

ther facilitated, if desired, by the introduc-
tion of air, oxygen, or ozone. The introduc-
tion of SO: under the circumstances results
in the production within the digester of 50,
and thus the conversion is carried on. At a
proper time and when the operation has con-
tinued long enough the connection through
the manhole with the pipe K is opened and
the gas is blown off, cooled in the cooler K,
and 1s then dlsch%rwed into the tank G. In
this tank any loss of SOz which may have oc-
curred during the operation is supplied in the

desired manner to the solution in the tank (x,

and such solution may then be run back into
the tank A.

The process here described is one which
may be carried out without regard to the de-
oree of moisture in the sawdust itself and
without regard to the source from which such
steam is derived and the source from which

such gaseous sulfurous acid is derived. As
explained above, the steam and the acid may

be derived in whole or in part from heating
a solution. It may also be carried on with a
solution of any degree of density, as it 1sonly
necessary to have the requisite amount of SOx
in the tank A, and the density of the solution
does not affect the process except as to the
amount of heat necessary to apply to the tank
A. Thus, also, the SO: lost during the proc-
ess may be easily restored to the solution.

The period of operation of the digester 1s

greatly shortened by this process, and thus a
substantial saving in time is effected, and a

much smaller number of digesters than would

otherwise be required may be employed, or
much larger digesters may be used in the case

where we use the steam for the heating, since

its heating effect much more easily penetrates
the mass of material than if we should heat by
exterior application. = This is important, be-
cause 1t enables large masses of material to be

tr'ea}ted at one operation, as the heating 1s not
entirely accomplished by contact or conduc--

tion. Sawdust being an extremely bad con-
ductor, when the heating is done by contact
alone with a hot surface it necessarily re-
quires a long period of heating and a large
heating-surtace in relation to the mass of ma-
terial to obtain the conditions for the reaction.
By using weal solutions a saving in the cost of
acid is also effected. Strong solutions cannot
be obtained directly from technical gases.

Consequently a complicated apparatus 1s re-

quired for purifying these gases, and special
provisions are needed for absorbing the same.
Thus an acid plant of comphcated design re-
quiring skilled manipulation 1is rendered un-
There 1s also a
substantial saving in the amount of heat re-
quired to carry out this process.

The materials in the tank, closed vessel, or
digester may be mixed or stirred, if found de-
sirable, to facilitate the action.
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We claim— | o

1. The process of converting cellulose into
fermentable sugar, which consists in placing
a quantity of the cellulose in a closed vessel,
introducing therein a suitable quantity of the
0ASEoUS product derived from heating a solu-

,tlon of sulfurous acid, and heating the mix-

ture to a temperature from 120’3j to 160° cen-
tigrade until the conversion is effected.

2 The process of converting cellulose into
fermentable sugar, which consists in placing

a quantity ot the ce_-llulose in a closed vessel,

introducing therein a suitable quantity of the
0'aSe0oUs product derived from heating a solu-

1 tion of sulfurousacid until the vessel contains

about three per cent. of SO. and about sixty
to seventy per cent. of H:O, by weight, of

sawdust, and heating the mixture to a tem-
perature from 120° to 160° centigrade until

the conversion is effected.

3. The process of converting cellulose into
fermentable sugar, which consists in placing
a quantity of the cellulose in a closed vessel,

70

75

80

introducing therein a suitable quantity of the |

gaseous pr oduct derived from heating a solu-
tion of sulfurous acid until the vessel contains

about three per cent. of SO: and about sixty

to seventy per cent. of H:0O, by weight, of

sawdust, and then heating the mixture by
separate application of heat to the vessel un-
til it shall have been kept at a temperature ot
from 120° to 160° until the conversion is ef-

fected.

4. The process of converting cellulose into
fermentable sugar, which consists in placing
a quantity of the cellulose in a closed vessel,
introducing therein a suitable quantity of sul-
furous-acid oas, introducing steam until the
material in the closed vessel assumes a tem-
perature of from 120° to 160 centigrade, and

perrmttmﬂ the material so to remain untﬂ the.

conversmn is effected.

5. The process of converting cellulose into
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fermentable sugar, which consists in placing

a quantity of cellulosein a closed vessel, bring-
ing sulfurous-acid gas into contact theremth
a,nd introducing steam into the closed Vessel

to supply the heat and water required to bring

about the conversion.
6. The process of converting cellulose into
fermentable sugar, which consists in placing

a quantity of cellulose in a closed vessel, then

introducing sulfurous-acid gas and steam into
the closed vessel in such relative proportions
as to raise the pressure of the sulfurous-acid
oas to a pressure at least greater than three

-atmosphel es and without increasing the tem-
perature above 160“ centigrade.

MALCOLM F. EWEN.
GEORGE H. TOMLINSON.

Witnesses: _
Homer L. KraFT,
Axsox B. Sweer.
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