AN INVESTIGATION OF THE EFFECT QF THE COMPLETE q

FILTRATION 'OF CANE JUICE AT THE CLARIFICATION STAGE

OF THE SUGAR PROCESS,

O
I. INTRODUCTION:
The dark turbid juice obtained by the milling of sugar cane
is not in a2 proper condition to be made into sugar and therefore it
0

must be treated so as to remove as much as posdble, the germs, col- ]

;
loids and suspended particles of dirt. This removal process is called|

clarification and in the raw sugar factory this is accomplished by ado

ding milk of lime to the juice until it is alkaline, and completing
the precipitation by heating to 212°F.

The purpose of clarification then is to remove from the
Juice all constituentis other than sucrose, However, it is not pos-
ible to compleiely eliminate the non sucrose constituents of cane
Juice and so clarified juice contains minute flocculent materials, In
other words, the clarified juice which is concentrated to syrup and
eventually boiled to sugar, is an impure solution,

Now, the crystallization of sucrose from impure concentrated
syrup is slower, more difficult and less complete than from pure
liquids (). Again, Prinsen Geerlings (21) points out that "it is
evident that for a given concentration, the supersaturation is greate
in pure than in impure sugar, and therefore the former forms grain
more readily than the latter, partly because a pure syrup contains
more sucrose per 100 parts of dry substance and partly because this
sucrose crystallizes out more easily from pure than from impure solu-
tions,"

Furthermore, the impurities in syrup, especially fine'ba-
gacillio, become embodied with the sugar crystals during their growth
and impart to them a dark colour which cannot be removed by washing,
Finally, these igpurities are deposited on the tubes of the evaporator
and vacuum pan causing scale to form which retards the boiling and
consumes more steam,

A better quality sugar can best be obtained by producing
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a better quality syrup. A better qualiiy syrup can only be obtained

by producing a superior clarified juice,
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It is therefore apparent that any further purification of clarified
juice would increase materially the rate and amount of sucrose preci-
pitation as well as prevent undue scaling up of the evaporation ves= io
sels, The problem therefore resolves itself to finding a way of im-
proving the clarified juice in a raw sugar factory without 1ncreasin4

the cost of production, 5

The remarkable success of ion-exchange in the Beet sugar
indusiry has encouraged research workers to investigate its appli-
cation in the cane sugar indusiry, but any initial success in this
endeavour should not discourage other approaches to the problem,
With this in view it has been thought desirable to investigate the

) effect on the complete filtration of cane juice ait the clarification’
stage of the sugar process, Some of the resulis obtained and the
difficuliies encountered are reported in this paper, ‘O‘

Someone might question the desirability of improving raw

sugar when, in any case, it is going to be refined, In theory sugar é

refining is very simple, being the abstraction of sucrose and the EC;.
elimination of non-sugars from the r aw sugar, However, in practice ‘
there is a great deal of complication and great cost for equipment *j
and materials used in the process, and as the margin between ihe E '
.) cost of raw and refined sugar is narrow, it is essential that the é
refiner receives a product which contains as little non-sugars as
possible, which is regular in grain size and low in colour and mol- D
asses content,
Filtraiion as practiiced in the raw Sugar factory today
is restricted to the mud from the clarifiers, Why not find out if D |

clarified juice, which because of the effieiency of modern heavy-duty

milling, contains even more organic non-sugars than formally,cannot
be economically filtered to produce a product which would increase
the yield of sugar from a given amount of juice, increase the rate

and ease of crystallization producing a more stable and unifomm cry-

stal of improved colour and puriity, and reduce or eliminate the

Scaling problem?
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To do this raw cane juice was clarified in the laboratory and

filtered through several filter materials in a laboratory filter,

The filter itself is quite different from the types generally
used, and therefore, was itself subject to study as to its further
use in investigations of this nature or for development for use in

the raw sugar factiory.
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