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The invention rvelates to a process to con-
centrate the sugarcane sap, without using pie-
cleaning-methods.

In the Netheriands Patent No. 39,465 Is pub-
lished a process for cleaning crude sugarcane sap,
this sap, bein¥ precleaned, before being concen-
trated to at least 40% and at most 50% of dry
substance.

In practice concentration of sugarcane sep is
done by using an evaporator with so-called mul-
tiple effect.

Till now it was the ordinary way to clean the
sap before admitting it to the evaporator thus
preventing the inner tubes of the evaporator
growing filthy.

Working the materlal before evaporation 1. e.
the minimal working which was needed for pre-
paring the crude sap for concentration by evapo-
ration existed of & defecation- crudesap cleaning.

Thig method was not chosen as a sap-purifica-
tion but as the cheapest way to make a clear
looking sap (thin sap), which is in the right con-
dition to be evaporated in a normal multiple
evaporator.

By using the procedure of Netherlands Patent
No. 39,465 the difficulty which arose consisted of
8 special wanted battery of presses to work the
defecatlon dirty sap; this battery should bhe the
third needed in the sugar factory.

One hattery of presses was already needed for

filtering the first carbonized dirty sap and one
for filtering the second carhonized dirty sap.

The whole factory therefore grew so compli-
cated and expensive, that people switched over
to the process of dirty sap on cane-trash.

Thus the crude sap was limed till the reaction
became more or less alealie, then hoiled and
settled down In a first deposit.

The dirty-sap thus obtained was limed again
i1l the reaction hecame plain-alcalic; boiled again
and settled down again afterwards for a second
depositlon. After all these processes a sufficient
small quantity of dirty sap was left to be used
with success in the mill-battery. (Dirty sap on
cane trash process.)

By putting into practice the sap-purification
method according to the Neth. Patent No. 39,465
the quality of thus obtained sugar did not ccme
up to the expectations; this quality could not

compete with the quality of normal carbonized !

sugar; fuel consumption did not corme up to the
expectations too.
This was due to the big losses of heat in the

preparatory treatment.
Every 100 kg of cane provides 90 ke of crudesap
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with a specific heat of 0.8. This sap goes to the
first settling down process with a temperature of
100° C and i8 cooled off to =80° C, which is in ac-
cordance with a loss of heat of 90x20x0.9:-=1620
cal. About 25% of this sap, i, e. 22,5 kg goes to
the second seftling down process, where it cools
off again +20° C. Loss of heat in this point is
22.5x0.9x20=405 cal. At last 109 of the crude
sap goes to the mill battery where it cools off
from 80° C to 30° C; this means a lass of
9% 50x0.9=405 cal.

This last quantity of heat is only lost when it
disappears in the cane trash or in the air near the
mills by radlating. A part of it is absorbed in
the erude-sap and thus not lost.

Estimating this loss on 50% of these 405 cal,,
we come to 200 cal.; the total losses of heat on
10¢ kg of cane being 16201-4051200-=2225 cal,
In a normal caloric consumption of about 36000
cal In steam per 100 kg of cane, this means a 1oss
of about 6% of the total steam consumption,

These circumstances being very aggravating,
it will be clear that only one suear factory fcl-
lowed this process till now notwithstanding a hig
economy in a yearly purchase of lime-stone and
coke.

The difficulties of this process are not the car-
honisation of the conecentrated thin-sap but in

- the preparatory treatment of the crude sap be-

fore this {s admitted to the evaporators.

The main fact is that the crude-sap stays for
too long in the preparatory treatment (about two
hours}, which causes a loss of heat of ahout 6%
of the total needed calories for the whole process;
then, combination of time {(ahout two hours),
temperature (from 100° C to 80° C after cooling
off), and pH (values of about 7.5 and even 8.0}
are of such a degree that an important decompo-
gition of the reducing sugars must evolve; by
these, quality of sap and sugars is of course very
badly infiuenced.

Entirely modifying the preparatory treatment
is therefore badly needed when the manufactur-
ing process of the Neth. Patent No. 39,465 should
be universally adopted.

The time wanted for sedimentation and eir-
culation of the crude-sap can be suppressed en-
tirely for the full 100% by relinguishing the
method of extracting the impurities before the
sap is admitted to the evaporators.

Temperatures cannot be changed a bit because
the sap must reach the boiling point In any case
In the first evaporator. This lasts only a few
minutes, in contrary to the two hours needed for
the defecation purification.
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Besgldes by applicating the Neth. patent No.
39465 method the sap has to be passed through
the evaporator too.

PH must be high in the defecation process when
a decent decomposition Is wanted with only a
small quantity of crude-sap.

By relinguishing the separation of impurities
before evaporation, an alcalic reaction is not
wanted and pH can be fixed at such a value that
nelther decomposition of saccharose nor that of
reduclng sugars will take place.

According to the invention this process simply
involves addition of a small quantity of an alka-
line reacting stuff to the crude sap till a pH.-
value that decomposition of saccharose or of re-
ducing sugars will be kept to & minimum, or even
avolded completely; afier this, the sap will be
ready for the multiple evaporator.

Till now It was the popular opinion that such
a method should not have the slightest chance of
success according to fouling of the tubes within
a very short time, 1, e. 24 or 48 hours—then heat
tiansmission would be reduced to zero. (Neth.
patent No. 30465, page 2, lines 62-75).

This statement Involved the popular idea that
the suspending elements would settle down very
spon on the tubes.

By observing s lot of phenomena in sugar-fac-
tories 1t was concluded that thls opinlon was s
mistake.
of cane-trash or crystals of precipitated salts ete.
have no tendency of settling down on the tubes
along which they are sireaming.

Considerations from a chemical and technical
point of vlew showed that Incrustations on tubes
originate fram crystals which come into existence
during the time the sap 1s lowing along the tubes.
This was proved by the following ohservation.
During a second carbonatation with a great delay
of crystalization an 8'* waste plpe was choked
down within a few weeks to a 4’ passage by lay-
ers of CaCOs,

As soon as the delay of crystalization was
stopped by grafting the sap which was to be car-
bonated with crystals already In existence no
choking down of the tubes could be observed even
during a four-month campalgn, while at least the
same quantity of suspending elements passed the
tubes per time-unit.

Elements of insoluble stuff being fibres -
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From this, could be concluded that an evapo-
rator should not foul quickly when crude-sap and
precipitation were sent to this apparatus but be-
sldes this could be expected that the evaporator
will grow dirty in a much slower degree, because
the crystals always coming into existence during
the evaporation process will not only precipitate
on the tube pipes but also on the layers already
present and so form an excellent base for crystal-
lsation.

A test evaporation for this process was then
put into practice. After 12 days’ use the tubes
were inspected and they were found completely
clean.

After 23 days’ use the transmission-coefficient
practically did not change at all, therefore con-
clusfon was right that the evaporation had grown
less dirty in comparison to the purified sap ob-
talned by the usual sap defecation where an ap-
paratus had to be cleaned thoroughly after a 3
to 4 weeks’ use.

According to the lnvention every preparatory
purification of the crude-sap before submitting it
to a concentrating process can be omitted now.

By this all losses are abolished connected in-
evitably to a preparatory purification; thls result
only Is already a very important technical effect.

_ Besldes n lot of apparatus Included thelr pumps
and plpes with their service and upkeep can be
omitted, as two settlers, one defecation-pan and
several reciplents.

Finglly the Inevitable break down of reducing
sugars during preparatory purification s avolded,
therefore a considerable hetter quality of sugar
will be ohtained.

By putting this process Into practice the nor-
mal evaporator had to be improved.

It 1s not necessary to change the tubes, but
inlet- and outlet-pipes and casing conducts be-
tween the separate bodies had to be chosen with
a8 wider passage.

Of course this depends upon the chosen size of
the evaporator; further alterations are not neces-
sary.

As & result of this new idea the proper sap-
purification can be applled now to a concen-
trated, neutralized crude sap, which will give an
entirely new aspect to the sugar-fabrication.

JACOB DEINEMA.



