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the diffusion vesscl-instead of fresh water. Cattle do
a8 well on the spent slices as on the prissed cake,
Purification of the Syrup

The great object mn the purification of bheet root
surar, 18 the getting rid of the potash and salt,-and
other sahine matters. In the firat instance this was
done by repeated straimngs through bene charcoal,
but that being very troublesome, and expensive, sev.
eral other plans-have been tued, sl ave generally
sow adopted.

The first of these plansis the **Osmose™ precess
which is founded on the tact that certain subatancs,
and mediums allow readily the passage of =alt thiough
them, while the mednun prevents the passage of the
sugar, except in a very small degree.  'The principle
is an extended one, and 13 known under the name of
* dialysia,” butas we only want to show how the
process is used in the manufacture of beet sugaz, we
shall not go into_the gencral question

The usual machinery adopted for the Qsmose pro-
oces is the *‘OUsmogene,” and is thus described by
Crookes, in his adunrable work on beet sugar :—

‘" The apparatus consists of about fity cells,

by sheets of parchment {)npcr. laid flat,
* aud connected at the edges all vound, the space be.
* tween each pair of sheets bewg fully half au wch.
** Each sheet in supported by & crosy picce of wood,
*“and & nctwork of twme. ‘The whole arrangement
**is about four feot long, and three feet high. By
“a liar arrangemcut of conncction the syrup
* admitted from below passes throagh every second
** division, while watér aduntted from above also
o through every sccond space, aud at last flows
“off from below, at astiengin from 1°to 2 B, o
“eay 1° to 2§° Twaddle (this strength 13 caused by
** the salts taken out of the sugir) Owing to the
““ high diffusive power of the salts, as compared
** with that of sugar, the former 1cadily pass through,
* together with ouly a comparatively small portion of
* the sugar, which-may be saved as bofore, by der-
** mentation—whilst the putash, aud salts ave saved
*¢ by evaporation, and burning  Tlus will o doubt
" to many too delicate a process to woirk on
“a scale, but experictice proves that it works
** well, and that six such nuclunes are suiliaent for
“ o _manufactoy working daily about 239 tons of
* beats.”

-Modification of the Osmose Process.

The following modification of the Osmose arrange.
ment originates with the author, aud has been highly
% ved of by one of the best sugar euginecrs in

nce, who says he shall adopt 1t s works

a8 it adwits of being cleaned, and renewed

better ;than the ordinary e stenm. It takes more
room, but that is a amall matter comparcd with 1ts
other advantages. The uew system isas follows :
Censtruct a loug trough,-about 30 inches wide, and
18 feetlong. The width wust ba made to suit the
t paper, and the length must be made to

suit the premuses.  1f you waut greater leagth, make
two or more troughs. “Let the mdes aud euds of this
trough be about two inches deep, aud 1t must be
made water-tight with pawmt, or with pitch ruu into
the angles. Gond pamt, or uny guod cement, 1
better than pitch, but the latter will answer,  Tlus is
to hold the water. Then construct another tivugh
of & smaller size, 50 as to fit easily mto the first, but
the bottom of this inner truugh must be made with
very marrow slats, ora network of twane, or wire, the
meshes of which must be about an inch syuare; the
wire should be brass, as it wiil oxadize less than iron.
Thisis to bear the weight of the thin stratum ot
syrup. The net-work must be covercd with the
ont paper, which wust be faatened down so as

to be water tight. This may be done with thin
strips of wood, nailed down over the cdges of the
mt, and- through to the bottom, or sides of the
e of the inner trough. Water is putin the outer
trough, and the wner trougi is made to tloat on the
water. You will thus have water on one mde of the
parchment , and syrup on the other side. ‘Lhe
water is lot into one end ot the outer trough, and is
made to How tonaids tho other eud, whers it ia
drawan off. The syrap is made W flow on to one end
of the parchment paper bottom of the inuer trough,
and to cover the whole of the parchmeut paperna
thin stream, and tu How off at the other end, 8o that
the watervery yradually lvws one way and the syrup
‘Sows the other way. Ihe currcut of both liguids,
bowever, is-extremely slow. During the passage of
the syrup, it parts wich the potash aud salts through
the parchment paper, aud into the watcr, whust a
little water comcs through the parchment paper into
The salts can be recovered from the

.

be on After a timne, the
reluse to the salts. It cau then be
mwm a slight scrubbing with
-acidulated - with sulphuric acid. Use

*

a corn broom for the scrubbing, but you must; of
coutrae, ba very careful not to tear the paper.

This is the osmuse principle, and when ance well
understood, the operator can make his *‘wswogene, '

from the syrup.
as it forms the subject of an Eaglish patent
out by Mr. Duncan, of. London, Lingland —the gruat
suﬁar refiver, who has large beet sugar works at Lav-
euham, Sussex, England- Uicre 13 no doubt of its
heing well adapted to the end proposed.

The followang s the descnption taken from the
English magazine, *“The Sugar Cane 7

New Metivod of Removing Potash from Saccharine

Solutions.

“The plan now under consderation consists in
adding to the cold ayrup sulphate of alumria. so as
to {orm an alum with the whole of the potash prescut.
‘The solution is then well stured, and after a fow
bours standing, the alum separates out i the torm o
small crystals, techmeally known as **alum meal,’
The clear liquor 1s then run off, and numediately
neutrahzed with mulk ot hme, fimshing up with
little chalk, w0 as to prevent the necesuty of remov-
ing any excess of lime by carbouatation, 1t 18 posaable
to use chalk only, but the amnuat of efiertescence s
then very great, and the chalk should thercivie be
added little by little.

“Inwarl g this alum process, the solutions should
be qute cold, 1t is also advisable to operate as
quickly as possible, cons:stently with a due separa-
tion of the alum, as otherwive more or lues suem
would become wverted (that 15, nvt crystallizalle)

“*Every one patt of potash i the sy rup requises for
conversion iato alum alwut 9} parts ot sulphate of
alumina, out of which 23 parts are required to con-
vert the potash into sulphate, and the rewanung 7 to
combine with the sulphate of potash, so as to form
atum.  If the hiquor contans any sulphuric acid,
erther free or combined, the 23 parts ot sulphate of
alumina tequred to convert the potash into sulphate,
may be paitly or entirely dispensed with,

“When once the Lquor has been neutcalized (with
tho lime and chalk), 1t is Leated aud fifteredin the
usnal way.

* The precipitated alum {or- alum meal} is washed
{ree from syrup with three -consecutive washings,
using one-third of its weight of cold water each time
These washings, after neutralizing with lime and
chalk, are used to dissolve up a fresh quantity of the
raw beet sugar.”

The alum meal is easily dried in a centrifugal
machiue, or by pressure, or other suitable means.

Tho sulphato of alumina has the folluwing com.
position . —

Alumina, . concenanes 1341
Sulphuric avd,. .. 35,99
Water, - 48.60

100.00

It should be as froe as posssible from irem, aud
should mot contain more axd than given in the
analysis.

The solution of sulphate of alumina generally
used coutains one third of 1ta weight of sulphate ot
alwuina, and kas & density of about 24° Bauwe,

lastead of using a solution, the dry sulphate of
alumuna, in a finely ground state,mnay be added to a
syrup, and when aluin separates under these aarcum-
stauces, the hquor is actually coucentrated to some
extent. Tlus, of course, saves evaporation.

The rapdity of- settlement of the alum is acceler-
ated by throwwg wto the muxture a quantity ot
‘“alum meal.”

Experimentsmade with beet syrup at Mr. Duncan’s
sugar works, .at Laven! have ively shown
that by means of sulphate of alumina, potash may be
almost entirely separated from syrups, not more than
0.2 per cent. (that is two.tenths of one per cemt.)
being left 1n solution. By agun concentiating the
mother. liquor, aud repeating - the process, the whole
of the potash may be practically rewoved.

The advautages of the procees are—

1st. The removal of the potash, and ammonia from
syrups, without much dilution.

_ 2ud, The removal of a gre:t deal of the coloring,
and albumitous matters, and a cousiderable improve-
ment both in taste and edor.

3rd. The alum produced is equal in value to the
sulphate of alumwa used, so that the process is com-
paratively costiess.

_4th. The plant (or utemils) required is of the
simplest description, the cost of labur small, and the

eutire process 13 of a continuous, and rapid character.
1t will naturally be asked by unscientitic practical
*“ What 1 sul of alumina, and what

does it cost ¥’ In reply, sulphate of alumivais &

]
natural prodoction in the

as the troughs are called, i any way which will lest |
suit Ium, or lus premses or means allow,

The following 1 a new nwetinnd of ramoving the salts | cleents, snlplianic  aud. alunuua, and potash, to
The wiiter has not yet tad st, but fmake at,
» tahen piush togc tier and form alum,

und, and occurs im
many places like sulphate of lime, or plaster. It is
cansud by anatural combination of sulphurie acid,
amd clay,and thus eubstance 1 fows din large quantities
whetever alam wuihs are establishod. ~ Alum is o
tuple salt, aud it reguires tho prezence of the three

Whote these three clements meet they
In the alum manu-
fa-bas-they witradace the potash to the sulphate
of awtutad.  In the before deseribed process, the
sulphite of alununa 1s made use of to draw the potash
ot of the buet syrup, and thus get rid of iv from
wlete 1t s not wanted, and is muschievous. There
15 .80 alum made with soda, and also ammonia alum,
aid s all the thice alkahes, potash, soda, and
ammonia are present in beet syrup, the foregoing pro-
¢ise attachs, and removes the soda and ammonia, as
wdlas the potash.  There is no doult th it this will
prove a most valuable discovery, and tend greatly
to the success of the manufacture of beet root sugar.

Anuther porti nof Mr  Duncan’s process conssts
W g tartane acid instead of sulphate of alumina.
Thus 18 added to the expreseed liquor, and the admix-.
ture of 1t with the potash in the juice, when the
admixture 18 made in the cold, forms of
potash, or cream of tartar, which is all but insoluble
in cold hquor. It sinks m the juice, and is removed
as belore deseribed with the turbiue, &c. The tartrate
of potash so obtained, can Ly well-known means,
wlich every manufacturing chemist understands, be
agaun converted into tartaric acid, and a0 used over
and over agam ad infiniton st very moderate expense.

The Turbine on Centrifugal Machine.

The next operation after crystalization, to render
the sugar uscable, m to freo the crystallized sugas
trom the molasses, which are very badly flavored.
For tlus purpuese, the mass into which the boded
juice forms 14 hirat mxed with a little water, just
ciiough to render it somewhat fluid, and it s then put
into the turbins aud whirled rapudly round. The
outside of the “basket” of the turbine 18 made of tine
wire cloth, or in large concerns of very fincly per-
iorated copper ; aned the rapid circular motion
the molasses thiough the small perforations, leaving
the sugar-belaud; tius 1s, after a_short tiwe, (and
when 6o nore -molasses comes from it) :gnnklod
with-water, and sgun- putin motion, when the water
cleanses the crystals of sugar, and again tiows out
with the mulasses, leaving the sugar clear in the bas-
ket. Un the laige scale a jet of steam 18 used inst
ot the water.  ‘Lhe sugar 18 then taken out and dried,
aither by stove heat or otherwise, and the work is
amshed.  Tius sugar is %:‘te uscable, although it
flavors somenhat of the bect, but when properly
centnilugalied wath water or steam, the beety taste 18
searcely perceptible, and it s quite good enough for
all ordwary household purposes.  Adl the salts, and
uiost ot the beety flavor, passcs -off with the
wolasses, which aro then fuither purified, either
with the oswose process, the sulphate of alumina, or
tartagic acid as before mentioned, or with phosphate
of ammonia, and then set by in & warm pfu‘; this
at a considerable interval, often many, weeks, but
sumetunes less, produces 3 second crop of erystals,
aud atterwardsathird crop.  The ramaining molasses
18, by the great manufactuvers, fermented and dis-
tilled nto apnt, and the wash or slop which results
trom the still is evaporated and hurned into potash ;
but, on a mnall scale, the farmer will not do anything
more than take tho fivst crop of crystals, or possibly
the sccoud as well, and the remamwn mphuaq he
will feed to lus cattle and pige. t is & most
attening thing when used in very emall &umm.
and mixed with other food. In this case, the potash
and salts at once s to the manure bheap, and
wlds greatly to the fertslity of the farm. L

For farmers or small manufacturers, the turbine is
thus made: A wire cage, with an won | con-
structed on au iron spindle, stands upright. The
lower journal is & pomted atecl toe; the upper a
well turned journal, ~ The cage is open at top, but
the bottom and sides are covered with the fine wire
gauze, on a small scale, or with finely perforated
copper, on & large scale. This spindie and cage,
st 1n A proper frame, is made 0 revolve -very y
with & muitiplying power, either by«:(3l wheels or
drums, and its apeed-is urged uutil the required
effect is produced, aud the molasscs are ejocted - from
the sugar ; the spoed required is very great.

Below s & cut of such a machine as might be made
by an ordinary mechanic aud usod,by the farmer or
swall mavufacturcr; but on a large scale, the turbine
must be obtaiued from & machine shop. They can
be obtained ready to eroct from Europe, or from H.
1. Booth & Co,, Union-Iron Works, San Francisce,
California, which enterprising lirm have constructed
scveral Beet Sugar works in Cahfon::h'lnd e
mesting with great success ; they all the




