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' To' a,Z_ll whom it may :,‘c'onc_erm I _
- Be it known that I, RoBerT D. PIKE, citi-
~ zenof the United States, residing at Berkeley,

1n the county of Alameda. and State of Cali-

5 fornia, have invented new and useful Im-
provements 1n Treating Molasses, of which
- the following is a specification. =~
~ Thisinvention has for its object the extrac-

tion of sugar from the end molasses occurring
10 as a by-product of the beet sugar industry.

‘It consists in a novel and useful combina-

tion of the osmose process and the process of
crystallization in motion, whereby the per-
centage of sugar recovered from molasses is
- 15 greater than that recovered by the combi-
nation of these processes at present in use.
In the drawings Figure 1 represents the

curves showing the velocities of diffusion of

- - the sugar, non sugars, and water, when the

20 molasses is placed on one side of a parchment
Ea‘per and water on the other. The abscissa,.
, represents the time consumed in the diffu-

sion 1n the ordinary osmose process and the

ordinates, a, amounts diffused. At the be-

95 -ginning of the operation the velocity of diffu-
~.sion of the non-sugars is very-much greater
than that of the sugar, while at the end the

~velocities of the sugar and non-sugars are

- nearly equal. In other words, at the begin-
30 ning of the process, the ratio of sugar to non-

sugars 1n the osmose water is much less than

toward the end; and as the sole object is to
se}ilq,rate the non-sugars and leave the sugar
behind in the molasses, the osmose process

35 can be said to work most efficiently at the-

start; and to gradually decrease in efficiency
as the diffusion proceeds. By the combina-

“tion of osmose and crystallization in this in-

‘vention, the entire osmosing of the molasses
40 18 carried on with an efficiency approximating

- that obtained at the start ‘of'-the"ordinary.osf- _

Inose process. _- |
Fig. 2 shows a form of apparatus with

which my invention can be put into ?ra@tice. '
any de- 1

~ mose syrup falls. 11 is a pump delivering
 this syrup to the evaporator supply tank, 12,

45 InFig. 2,9, is an osmose apparatus of
sired form. . 10 is a tank into which the os-

. from which the syrup is taken through the
50 evaporators, X, in w

1s known as a rotary crystallizer. It is a hol-

55 low frustum vert_ica,lly placed, smaller end | to the 'origin_a-,lpurity co-efficient of the end 110

-which it is concentrated,

- and s then forced by the pump, 4, up through
the sugar crystals, in the closed receptacle, A.
This closed receptacle, A, i1s essentially what

downward. It is surrounded with a,] acket,
2,in which steam is circulated, and with a per-
forated false bottom, 15, and a perforated

false top, 6, the perforationsin the top, 6, and

the bottom, 15, respectively being too small
to admit the passage of sugar crystals of the

usual size. ~ A stirrer, 5, whose axis of rota-
tion coincides with the axis of the frustum,
18 adapted to gently agitate the mixture of -
65

molasses and crystals in which it rotates. 7
1s a tank into which the pump, 4, delivers the

through the crystalsin A, and 8 is a pipe add-
ing fresh molasses to the molassesoff thecrys-
taﬁ'zer. The mixture in the tank, 7, again

goes through the osmose apparatus, 9.
. _In-.ca,rr'ying__ out the process of beet sugar N

60

‘molasses which has been forced to percolate

manufacture, what is known as second

mother liquor has a purity co-efficient of

‘strikes are obtained. A second strike is a
mixture of sugar crystals and mother liquor
‘whose purity co-efficient is 75-80, and whose

75

approximately 68-72. By the ordinary
process of rotary crystallization the purity

co-efficient of the mother liquor is reduced
to 61. It is this mother liquor of 61 purity,
called end molasses, which 1s treated in this
process In the following manner. If the
crystalhizer, A, will hold fifteen tons of fill-

mass (a mixture of sugar crystals and mother

liquor) place in it one ton of raw sugar crys-

tals, and into the steam jacket, 2, introduce
steam of a temperature of 80 degrees to 90

80

89

degrees C. Now subject about five tons of

‘the end molasses to a rapid osmose treat-

ment in the osmogene, 9, so as to raise its

so that it will leave them at such a concen-

tration as to have a co-efficient of super-

saturation of about 1.2 at the temperature

| of the steam 1n the jacket, 2, of the crystal-

90

purity co-efficient from 61 to about 62, and
then pump it through the evaporators, X,

90

hizer, A. ‘As the concentrated syrup comes

through the last evaporator, the pump, 4,

draws it out and pumps it through the per-
forated false bottom, 15, and thence up

100

‘through the sugar crystals which are being

agitated by the stirrer, 5. Owing to its

supersaturation at the temperature in the
crystallizer, A, the syrup deposits syrup on

‘the exciting crystals contained therein, and

‘105

its passage is so timed that when it passes

through the perforated false top, 6, 1t has

had its purity co-efficient lowered from 62
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- matel
mosed; then adding fresh molasses to the |

&

molasses, namely 61. It now passes into the
tank, 7, where enough of the original end
molasses 1s added to it to make up for the
loss of solid material incurred in the osmose
and crystallizer, or, in other words, to re-
store the molasses in the process to its origi-
nal weight of five tons and the mixture, as
fast as it comes 1n, is passed on again
through the osmose, raising its purity about
one degree as before, and so on through the
same cycle of operations.

It 1s thus seen that a continuous stream

- of molasses 1s passing through the cycle of

operations, namely, osmosis, concentration,
crystallization, addition of new molasses,
once the process 1s started. The osmose ac-
tion will continue to be effective until about
ten additional tons of original end molasses
have been added to the five tons started with
when this point has been reached, at the end

~of about 125 hours, the process 1s completed.

The crystallizer, A, 1s now emptied i1n any
sultable manner and the contents centrifu-

aled. The molasses obtained i1s the real

al molasses of a factory using this process,
and 1s only about one-third of the end mo-
lasses ordinarily obtained, while, at the same
time, fifty percent. and over of the sugar ex-
1sting 1n the original end molasses has been
recovered. 'This high recovery is possible be-
cause the molasses 1s passed rapidly through
the osmogene thus causing the action of dif-
fusion to take place near the origin of the
curves 1n Fig. 1, or, as was pointed out above,
fficiency or lowest

in the region of highest e
purity of the osmose water.
Having thus deseribed my invention what
I claim as new and desire to secure by Let-
ters Patent 1s:— ' :

1. The method herein described of treat-
ing molasses which consists, essentially, 1n
rapldly osmosing and then concentrating
the osmose syrup to supersaturation; then
crystalhzing this syrup until the purity co-
efficient of the resulting moleasses 1s approxi-
that of the molasses previously os-

r
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osmosed molasses; and then reosmosing the
combined molasses. |

2. The method herein described of treat-
ing molasses which consists, essentially, 1n
rapidly osmosing the molasses and then con-
centrating the osmose syrup to supersatura-
tion; then crystallizing the syrup while the
same 1s flowing or in motion, and until the
purity coeflicient of the resulting molasses 1s
approximately that of the molasses pre-
viously osmosed ; then adding fresh molasses
to the osmosed molasses; and then reos-
mosing the molasses of the crystallizer.

3. The method herein described of treat-
ing molasses which consists, essentially, n
rapldly osmosing the molasses and then con-
centrating the osmose syrup to supersatura-
tion; then crystallizing the syrup in a closed
chamber on exciting crystals, and simul-
taneously flowing. the syrup therethrough
with a velocity which 1s greater in the inlet
portion of the crystallizer than in the outlet

portion thereof; then adding fresh molasses

to this osmosed molasses; and then reos-
mosing the combined molasses. |

4. The method herein described of treat-
ing molasses which consists, essentially, in
rapidly osmosing the molasses and then con-
centrating the osmose syrup to supersatura-
tion; then crystallizing the syrup in a closed
chamber on exciting crystals, and simul-
taneously flowing the syrup therethrough
with a velocity which i1s greater in the inlet
portion of the crystallizer than in the outlet
Eortion thereof; while subjecting the crystal-
1zer to a temperature suflicient to maintain

the supersaturation of the syrup; addinﬁ_

fresh molasses to the osmosed molasses, an
then reosmosing the molasses of the crys-
tallizer. -

In testimony whereof 1 have hereunto set,
my hand i1n presence of two subscribing wit-

nesses. -
S ROBERT D. PIKE.
Witnesses:

- CHARLES A. PENFIELD,
S. H. NoUrseE.
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