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How Beet Sugar is Made
A Viait to the Factory of the Knight Sugar Co. Ltd. at Raymond

Written for W.H.M. by Ma= McD.

UL, by wmcàm The manufacture of beet sugar '18 aI ~roesaofcoinsiderable iiiterest. The raw
t oeinto the factory at one end andIcornes out at the other end the perfected

8ugarof commerce.
Frm the atorage bina the beets are

aowed to fail into a flume of running
water which floats them into the factory
and into the beet wheel b y which they
are carried to the washer. Here they are
subjected to a thorough washing,- after
which they are 'automaticaily ejected into
another elevator which carrnes them ta
the tbird floor, where they f ail into the
suicer. The slicer consista of a dniving
Puiley that aperates the shaft carrying a
cfrcular frame, which hokis the kmives.
Hlere they are eut into long V shaped

~tnPs about five and a haif inches wide
yoeegth inch thick and of variaus

Jegha. These sfices are called cassettes.
1?ra the slicer the cossettes (or beeta)
are transported by gravity through a
happer into a chute to a diffusion battery.
The vessels for diffusion are maatly up-
right iron cylinders wlth fiat or arched
bottoms, having a larg opemnn capable
of being tightly cls2efor receîvmng-thei
Blices. A number of such diffusera con-1
nected together la called a battery. Ini
order ta keep the contents at the requiredi
temperature, there ia connected with ecd1
diffuser, or cel, a so called heater which
reheats the juice before being admitted
to the next diffuser in line. The vessels
are connected by pipes i such a inanner
that the same portion of liquor can be
distributed thraughaut the entire battery.
The driving power is hydrostatie pressure
and is abtained from a tank i the upperpart of the augar hause, g*ving rssrf
of fram fifteen ta twenty-five paunda perC
square inch. Here the sugar la extracted t
by a series of bleachigs with hot water, t
thc sugar being held in solution i théC
cells which alsa contain most of the
impurities.
Albuminoids Coagulate Bof ore Pressure

of Lime
The abject af the diffusion procesa la ta tÈ

obtain the augar with as few impurities
as passible. When sufficiently concen- U
tratcd the juice la drawn off in mcasuring
tanks, enougli being taken ta extract the ti
sugar withaut tao great dilution. ThisS]
la accurately measured, and a record kept 0.
of the tfrne, number of cella and dcnsity. iE
This juice la pumped into a calorisatar dwhere it isheated. Thilaimportana
it la necessary ta coagulate ail the album- is
noids before the presence of lime. From t,
the heater the juice fiaws ta the carbon- g
ators, which arc covcred tanks heated by ci
closed steam. Ilere lime in thc form of b,
rnilk of lime la adxittcd ta the hcated fr
juice. The lime combines with the at
greater part of the impurities and forma in
an insoluble precipitate. The lime also n
combines, witi the sugar forming a cal- in
cium sucrate, which if flot deeomposed cc
will be lost in filtration. This is donc by a1
injecting gas which la made by burning in
the lime uscd in clarification. Thus an te
insoluble precipitate af calcium carbonate su
la formed. nf

Just enough gas la admitted ta break m
Up this combination of lime sugar. Care
la taken not ta carry the operation toa
far, as alter the calcium sucrate la des-
troycd the carbonic acid attacks the mr
compounds of calcium and in time will fa
liberate ail impurities again. The process bc
la closely watched and samples are taken th
every few seconds. As the aperation cl(
approaches campletion samples are taken in
in test tubes. The proper point at which fr(
ta stop the flow of gas is indicated by the (si
formation of a granular precipitate show- pe
ing clear liquor between the particles. cc
The gas is instantly shut off, a test tube th~
is sent ta a table nearby where a chemist'sno
assistant la stationcd and the percentage ati
of lime in the juice determined by filtra- ap
tion with standard acid. tei

juie s ilere i Pesesw
Juic is iltred n Prsse

After clarification, or carbonation as it tr,
is cailed in a beet sugar house, the whole ab
contents of the carbonate juice and pre- tw
cipitate are drawn off and forced through mn

presses are composed of alternating solid vo
and hollow openings, to al110w the juire ta!ta pass from one to another. The soid r
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frames are covered with two thîcknese
of clati manu.factured especially for tsà
purpose. When thsse alternatig solid

ancf hollow frames are clamped by meana
cf a screw, -and the carbonator juice
pumped thraugh a valve, it is readiy
seen that the cake will accumulate.an the
clatih in illing the hollaw frames, and
dlear juioe rmn througi the cacks ito
the troughs.

When the press la full of cake, hot water
la farced through the cake, thus washing
out any remaiing puce. The preass a
opened by releaaing the pressure of the
acrew,th apron la remaved and the cake
drapedthrug a happer underneath
and conveyed outside the building. This
refuse can be used as a fertilizer. The
physical condition af the predipitate la
important.. If the operation hea been
carried an properly t he juice wiil filter

aidythrougi the filter presses, leaving
ahard paraus lime cake, that la essily
washed and cleaned from the presses.
The juice from these fiter presses la re-
ceived in anather set af carbonatons where
milkof lime isagain added This time
there la nat 50 muci danger of ovencar-.
bonating. Gas passes tbrough the juico
until there remains na trace of lime in
the juice. This la determined by actual
test each time. The juice la tien boiled
ta, precipitate the double carbonate that
may hé in the solution and again forced
through another set of filter presses.

Suiphur Fume. Clean juice
The clear straied juice which la now

a light straw calor is pumped ta the
sulphitars. The operation here la per-
farmed in tanks of preclaely thesae
construction as the carbonation tanks,
the suiphur fumes being forced. through
the peafrated pipes into tic juice inateid
ofgas as mn carbonatUeproces. Hmr
eulphur fumes are for~ through 'the
Wuie by means af an air pump, which
4ecaloruîes the juice and precipitat;es the
remamnder of the lime. This juice which
as now watcn-white la alawed ta flow
through mechanical filters whici eliminate
,hatever mechanical impurities remain
in the juice.

At this stage the "uce, wbilc compara-
tively pure, la diluted, contaiing only a
mail amaunt of sugar. This denmda
on-the quality of the beets w;orke&J. It
ts desirable ta cancentrate it and this xi
Lone i a multiple effect evaporatar.
[his consista of four bodies each. of which
is arràanged with steam. chambers snd
tubes with room for the vap)or, ta disen-
:age. The upper part of the vapor
chaniber is cannccted with a steami chani-
ber in the ncxt body, sa that the vapar
Frm the boiling liquor may pass inta tic

teain chamber of the next. The juice
i fiowing thraugh the effecta becomes
more candensed as it passes alanggi
-n at a density of about anc liundrcdan5
,ming out somcwhat highcr. This not
)nly cancentrates the sugar but also thc
npunities. The product whichislanaw
;chnicaily called thick liquor, la again
xbmitted ta the sulphur fumes which
ieutralizc it and dcstray the waste
naterial.

Thick Liquèr is Crystallized
The thick liquor is again passed through

nccianical filters, which remaves an>?
oreign solid7 matter, after which it is
oiled in the vacuum strike pan where
he sugar la crystallized. This pan lsaa
losed cast iran vessel abiAxt eleven feeli
idiameter and fourteen feet higi holding
aro thirty ta forty-fivc tons of melada
ugar molasses) when f ull. In the Iower
ýrtion are situated a number of copper
uils through which the steam passes ta
he condenser and the pump draws off thc
)fl-cofdensable vapar. During tic aper-
ion a vacuum la maintained in the
paratus, the mass bailing at a low
emperature, which prevents-4 burning.
'hen the operation is completed thc
bole mass, known as melada, la concen-
rated until it contains in composition
bout seventy-five per cent of sugar and
wenty-five per cent of molasses. Tic
iada is then remaved into a large iran
ink w-ith propeller arms constantly re-
olving which is termed a mixer. At-
iched to and directly underneati the
Lxer are a number of centrifugals.
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