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When you are considering
improvements or expansion...

IZ Beet Diffusers

% Cane Diffusers

M Batch Centrifugals

Capacities from 650 to 1500 kg per cycle. Fully
automatic with up to to 28 cycles per hour with
variable frequency
AC or DC drives. Fully
regenerative brak-
ing. Very low (less
than 2 kw/ton mass)
energy use. Greatest
yield per cycle due
to patented plow
and carefully engi-
neered water and
syrup wash.

Vacuum Pans

|z Condensate Recovery
Systems

[z Evaporators

Vertical Crystallizers
Eleven feet diameter for best flow and
cooling. High cooling surface to vol-
ume ratio.Simple,
efficient high
torque hydraulic
piston drive for stir-
ring arms.Stationary
cooling surfaces
with external con-
nections for mini-
mum maintenance
and flexibility.

Massecuite Reheaters
Massecuite Mixers
Horizontal Heaters

|z Continuous Centrifugals

Capacities from 4 to 30 MT per hour.
Largest and strongest baskets. Materials
selected to minimize corrosion. Highest
capacities due to center feed, larger
screened surfaces, higher gravitational
forces and superior control systems.
Mixer and melter features easy to install
in standard machines— in our factory or
yours. Automatic, solid state, PC based
controls that work on all massecuites.

[V Beet Washers

[?f Rock Catchers

[z Trash Disintegrators
[z Entrainment Separators

Vertical Heaters
Cane Fiberizers

[Z Horizontal Crystallizers

Mechanical Circulators

Think of Silver-Weibull as your prime source!

The combined technology and experience of Silver Engineering and Nils Weibull
offer the sugar industry superior equipment and service worldwide. From our main
offices in Europe and the USA as well as from our extensive agent network.

of professional service agents located across the
globe can quickly and efficiently service your
equipment needs and provide the

‘ technical support you require to be
' competitive in the next decade.

/ 4

Our Commitment to You
/

We've put our heads together to bring you the

widest possible equipment selection and best
technical support in the world of sugar
processing. With a century of combined " ~
International Service Network‘l I
Our operational headquarters located in
both Aurora, CO and Héassleholm, Sweden are =N
SILVER-WEIBULL
Part of worldwide Ingersoil-Rand
14800 E. Moncrieff Place ® Aurora, Colorado e U.S.A. 80011 ¢ (303) 373-2311 ® FAX (303) 373-2319

experience to draw on, we're ready to do
Silver-Weibull has made the commitment
uniquely positioned to provide professional support to
P.O. Box 194 * S 281 22 Hassleholme Sweden ¢ PHONE +46-451-85045¢ FAX +46-451-15881

to be your source for technically advanced
processing equipment and innovative support
systems. Let’s get together soon to discuss how

great things for you.
accounts worldwide. Silver-Weibull’s staff we can put our resources to work for you.
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Gas Scrubbers

Jet scrubbers for flue-gas from pulp drying

@ gas cooling and dust separation in one unit ® operation without pressure loss
o excellent turn-down behaviour e high separation efficiency e insentive to fouling
e simple design and maintenance-free operation during the season

Gas inlet:

315.000 m3 (f)
110 °C

1011 mbar

Dust 200 mg/Nm? (f)

| 1013 mbar
\ Dust < 50 mg/Nm? (f)
|

WIEDEMANN KG

Equipment - Plants - Engineering
3203 Sarstedt-2 (50 66) 810-Fax (50 66) 3037-Tx 927298
Federal Republic of Germany
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Slot sieves

= korrosionsbestandig corrosion proof
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OPTIMA
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Entwéassern dewatering PRAZISSA
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Klassieren classifying :
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Zuckerindustrie
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sugar industry

Siebbdden
sieve bottoms

Bogensiebe
sieve bends

Diffusionsboden
diffusion bottoms
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catchers for beet tails

Vertrauen Sie Trust in

unserer Erfahrung our experience

Wir fertigen auch Spaltsiebe aus ]
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We also fabricate slot sieves made from
highly wear resistant polyurethane.
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Bringing new ideas
is the essence of progress...

The genuine
Drum beet-slicer from Maguin!
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KNIVES SETTING PATENTED

< 2000

® SLICING WIDTH:

600mm

® NUMBER OF KNIFE-ROWS.
60

® CAPACITY:

4000 TO 7000 T/day

2 1600

® SLICING WIDTH:

600mm

® NUMBER OF KNIFE-ROWS:
48

® CAPACITY:

2500 TO 5000 T/day

Exclusive agent:

BMA

P.O. Box 3225

D-3300 Braunschweig
West Germany.

Telephone: +49-531-804-0
Telefax: +49-531-804-216
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News and views

World sugar prices

Sugar prices continued their fall in
early August, the London Daily Price
dropping from $279 per tonne on August
1 to $258 two days later. News of Chin-
ese purchases arrested the fall and the
market discounted reports of possible
Indian exports. The market started to
recover, and news of purchases by Syria
and other tenders as well as further
Chinese purchases helped to raise the
LDP to $288.20 by August 20. There-
after the market fluctuated but with a
general downward trend, because of
conflicting views on the likely effects of
" the Gulf crisis on sugar demand (oil
producers such as the USSR gaining
higher prices could afford to buy more;
oil consumers could not), improved
European beet sugar prospects with a
broken drought, etc. The month ended
with an LDP of $267 per tonne, almost
the same as the start.

White sugar values followed those
for raw sugar to a certain extent, the
differential between the LDP(W) and
LDP widening from $89.50 on August 1
to between $95 and $100 for the first
half of the month but then shrinking
steadily during the second half to only
$61 by August 31, when the LDP(W)
has fallen to $337 per tonne.

World sugar balance, 1989/90

F. O. Licht GmbH recently
published their fourth estimates of the
world sugar balance for the year to the
end of August 1990, the totals being
given below'. Opening stocks are set
660,000 tonnes lower and both produc-
tion and consumption higher by smaller
amounts, by comparison with the 3rd
estimate?. As a consequence, final stocks
are estimated at just over 29 million
tonnes, a small reduction, and represent
26.85% of consumption instead of
27.05%. The interest lies in the changes
in production (up by 4,446,000 tonnes
from 1988/89) and consumption (down
by 115,000 tonnes), the first time for
several years that stocks have not been
reduced. Of course, world sugar prices
have been higher and many countries are

price-sensitive, with the consequence
that the world market price for sugar is
being automatically regulated. Prospects
are good for production in 1990/91 and
increased availability of supplies could
bring sugar prices lower, when sugar
purchases are likely to increase, bringing
about a balanced situation.

1989/90 1988/89
tonnes raw value

Initial stocks 28,470,000 32,610,000
Production 109,072,000 104,626,000
Imports 28,147,000 29,341,000

165,689,000 166,577,000
Consumption 108,018,000 108,133,000
Exports 28,663,000 29,974,000
Final stocks 29,008,000 28,470,000
% consumption 26.85 2633

US tariff rate quota scheme?®

The Bush administration is prepar-
ing to abandon the controversial US
sugar quota scheme found to be incon-
sistent with the General Agreement on
Tariffs and Trade (GATT) but will retain
protection for its sugar producers
through the imposition of high tariffs.
Under the new program, called a tariff
rate quota, some imports will be allowed
into the country with very low duties
imposed. Higher tariff levels will go into
effect when imports reach a specified
point designed to maintain high domest-
ic sugar price.

The Administration expects to
have the new program in place by Oct-
ober 1, when new quota levels normally
go into effect. It is believed by some that
1,250,000 tonnes will be allowed into
the country under the low duty although
other analysts expect a total of 1.7 - 2
million tonnes*. By law, the Administr-
ation is required to support domestic
sugar prices at 18 cents/lb; it keeps them
at 22 cents to avoid loan defaults.

Although US sugar growers will be
kept happy by continued protection, the
new system is bound to disappoint the
low-cost sugar producers, including
Australia which brought the successful
GATT complaint in 1987. The tariff rate

quota is judged to be acceptable under
the GATT but is unlikely to mean any
increase in imports.

Administration officials, who
privately admit to a distaste for the
program, are still unwilling to cast off
unilaterally any protection which could
be used as a bargaining chip in the
Uruguay Round of international trade
talks. The tariff rate quota is consistent
with the US “tariffication” proposal in
the Uruguay Round. This would require
a shift from quota to tariffs which could
then be negotiated to increasingly lower
levels and ultimately phased out of
existence.

British Sugar plc ownership

In July Tate & Lyle announced
that they had withdrawn a contemplated
offer for Berisfords, the owners of
British sugar plc, because of the risks
involved in respect of the other parts of
the Berisford group. Subsequently, Ber-
isfords disclosed that they were willing
to sell British Sugar without the non-
sugar assets of the Group, whereupon
Tate & Lyle’s interest was rekindled.
They announced on September 7 that
they were again participating in the sale
process and hoped that the Monopolies
and Mergers Commission could examine
their bid quickly to judge if it is accept-
able; approval by the Commission and
by Tate & Lyle shareholders would be
required for such an acquisition.

The bid will be in competition with
one from Associated British Foods, who
own 22.9% of Berisfords, as well as
others from continental companies,
including Siidzucker, Générale Sucriere
and Ferruzzi.

According to The Independent
newspaper®, “even though the Common
Agricultural Policy has been amended to
iron out some of its worst anomalies, the
economics of cane sugar refining are not
as good as those of beet processing.
Tate’s operation are constantly at threat
from predatory pricing by British Sugar,

1 Int. Sugar Rpt., 1990, 122, 403.

2 1.8J.,1990, 92, 130.

3 Financial Times, August 16, 1990.

4 Public Ledger's Commodities Week, September 8,
1990.

5_September 8, 1990.
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News and views

which is made all the more likely by the
availability of cheap beet sugar grown
on the continent. In the last couple of
years, British Sugar has not indulged in
predatory pricing because Berisford has
needed the cash produced by the jewel
in its crown. But that was not always the
case. Owned by a financially strong
parent such as Associated British Foods,
British Sugar could well be prepared to
see its profits slip for a couple of years
in order to weaken Tate permanently.
“Tate’s biggest fear is that British
Sugar could be sold on the cheap. There-
fore it has to do what it can to push the
ultimate selling price toward the top of
the £700 - £1000 million range mention-
ed in the city. The problem is money;
Tate’s market capitalization is a shade
over £1000 million, it has gearing of
more than 100% and its shareholders
would be unlikely to desire either
significantly higher borrowings or a.
rights issue. It is forced into a position of
having to make a bid it can hardly afford
because it cannot afford not to do it.”

Presidential backing for Brazil's
alcohol program®

Brazil’s President Collor gave
strong backing to his country’s alcohol
fuel program (Proalcool) in a speech to
an international conference on energy
from sugar cane, which took place in
August at Maceio in the heart of the
North-Northeast sugar producing area of
Brazil. The program is not exhausted but
has entered a period of growth, he said.
In recent years the program has been
criticised for high cost and frequent
supply shortages. The car assembly
companies had almost ceased to produce
alcohol-fuelled vehicles but, owing to
increase demand as a result of the Gulf
crisis, General Motors and Volkswagen
have both increased output. President
Collor said that expansion of the pro-
gram should come about by increased
yields rather than planting more land to
cane, and it was important not to put
pressure on food supplies.

The possibility of large-scale
generation of electricity by the use of
gas turbine technology’ was also

discussed at the conference. The Pres-
ident of Copersucar, the big sugar and
alcohol cooperative, said that this could
come within five years and would give a
much higher contribution than the 6% of
installed electricity capacity possible
with existing steam turbine technology.

The Gulf crisis and the sugar
market?

So far the Gulf crisis has had little
tangible impact on the sugar market. In
order to aid a balanced assessment, the
basic facts concerning sugar are set out
below. In 1988 there was a sharp incr-
ease in imports by Jordan which coin-
cided with a decline in exports to Iraq. It
is virtually certain that the additional
quantities reported by exporters as
destined for Jordan were in fact trans-
shipped to Iraq. If such trans-shipments
of 200,000 tonnes are included, the
average imports by Iraq over the past
three years amount to some 637,000
tonnes. The corresponding average for
Kuwait is 64,000 tonnes, all raw value.
The two together make up about 3% of
the world market so that a sharp reduc-
tion in their imports would therefore
have little impact and more serious
would be any disruption of surrounding
states (Iran, Jordan, Saudi Arabia, Syria,
etc.) which currently account for about
6% of the world market.

The most immediate effect is likely
to be to shipping, both in terms of the
reluctance of vessels to enter the area,
and the possible effect on freight rates.
The most lasting effect on the sugar
market may be medium term; bodies
such as the World Bank are already ex-
pecting the rise in oil prices to trigger or
reinforce falls in GDP growth, or even
bring recession in developed countries
which could have serious consequential
effects for the developing countries
which are the main market for sugar.

Czechoslovakia sugar situation®

Czechoslovakia, embarking on an
ambitious restructuring of its sugar ind-
ustry, expects a sharp drop in its sugar
beet crop this year because of the dry

summer weather. At the same time, the
country is scouting around for alternat-
ive sources to replace the traditional
sugar supplies cancelled this year by
Cuba. Only 40,000 of the 150,000
tonnes agreed this year has been suppl-
ied and Cuba wishes to benefit from
higher prices and sell its sugar on the
open market. Domestic output could
drop to around 590,000 tonnes this year
from about 680,000 tonnes in 1989 so
Czechoslovakia is hoping to buy sugar
from the Soviet Union, Brazil and poss-
ibly the Dominican Republic to fill its
needs. These include sugar for export;
Prague has some good markets, e.g.
Swiss chocolate manufacturers, and the
Czechs are doing all they can to keep
them.

In the long term, Czechoslovakia
hopes to guarantee its domestic and
export needs by improving beet yields
and modernizing its industry. About
80% of the country’s output is from the
Czech Republic, the bigger of the two
states; its beet area has fallen to around
121,000 ha from 127,000 in 1989 and
beet yield will be at most 35 tonnes/ha
after 35.5 tonnes/ha in 1989. Sugar
content is also expected to be lower, at
13.5% against 14.95% so that sugar
output is estimated at 450,000 tonnes
against 518,800 tonnes in 1989.

The beet area in Slovakia is about
55,000 ha and beet yields and sugar
content tend to be lower, so that white
sugar output is estimated at about
140,000 tonnes, down from 160,000
tonnes last year. Before World War II,
Czechoslovakia was one of the world’s
leading sugar producers but its industry
has declined under four decades of
Communist rule. Some sugar factories
have applied to become independent
companies and western firms may be
able to invest in all of them. By the year
2005 the government plans to have eight
factories with daily average capacity of
8000 tonnes, against an average capacity
of 1300 tonnes/day for the current 54
factories.

6 Public Ledger's Commodity Week, September 1, 1990.
7 See 1.5J., 1990, 92,49 - 54, 62 - 66.

8 ISO MECAS Review, September 11, 1990.
9 Public Ledger's Commodity Week, August 18, 1990.
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Total energy integration at Ipswich factory

Introduction

The installation of a six-effect
falling film evaporator station, a coal-
fired boiler and turbo-alternator, togeth-
er with the associated heaters and
condensing circuits, was part of a major
capital investment program at British
Sugar’s Ipswich factory that will have
amounted to over £40m.

These installations include the
continuation of company policies
relating to the type of fuel to be used and
the progression of the Central Control
Room concept in order to further reduce
operating costs.

Background

The five-effect evaporator station
at Ipswich comprised eleven Roberts
bodies connected in series juice flow.
Some of the bodies were at the end of
their useful life, as was the condensate
system. This configuration had pre-
vented any substantial energy saving
schemes being implemented at Ipswich.

Steam and power were produced
from a combination of four oil-fired
boilers and two 3.5 MW turbo-altern-
ators. Three of the boilers operated at 18
bar, the fourth at 32 bar. The low power
output per kilogram of steam required a
large 2MW import of power from the
public supply. This factor, combined
with high oil prices and boiler age,
suggested that replacement of the boiler
plant was a priority.

Investment plan

To meet the company objectives of
moving towards coal firing and reducing
operating costs of electricity import the
decision was taken to install new 72-bar
coal-fired boiler plant with a new turbo-
alternator, to be commissioned for the
1989 campaign.

This raised the question of forecast
process steam demands and their
interaction with the boiler project.
Substantial cost savings are possible if a
boiler can be assembled in a workshop,
rather than on-site. The breakpoint
between the two methods of construc-
tion is at about 60 tonnes/hr steam flow.
At the design slice rate of 6000 tonnes/

By K. L. Carter and P. D. Thompson
(British Sugar plc)

day and 1987 steam demands the long-
term steam flow would be some 80
tonnes/hr, well above this breakpoint.

An additional factor is the depend-
ence of boiler costs on steam flow; two
suppliers quoted prices of £3.6m and
£3.7m, respectively for 60 tonnes/hr
boilers and £4.0m and £4.3m for 80
tonnes/hr boilers. These costs suggested
that capital investment in energy saving
could save substantial amounts in boiler
costs, in addition to the annual fuel
saving.

To allow operation at lower energy
usage and solve the problem of evapora-
tor age, a new evaporator station was to
be designed alongside the energy saving
project.

Energy saving philosophy

A comprehensive analysis of
energy demands at Ipswich was carried
out using Process Integration methods.
This technique identifies the minimum
process energy demand for a given value
of AT, where AT is the minimum
approach temperature in any heat
exchanger. It is possible to determine the
optimum value of AT for a given fuel
cost and equipment cost. In view of the
interaction with boiler costs a low value
was used, viz. 5°C. It is not appropriate
in this paper to detail the analysis, step
by step, but the principal conclusions are
summarized below:—

(1) Heating of cold streams to
55°C should be done using waste heat
recovery.

(2) Hot streams should be cooled
to 60°C by heat exchange, without using
cooling water.

(3) Heat exchange should not
occur between hot streams above 60°C
and cold streams below 55°C.

These are the three “golden rules”
of heat exchanger network design, appl-
ied to the beet sugar process. Practical
implications of these rules are:—

(a) A prescalder should be used to
heat cossettes and create a cold raw juice
stream which can absorb heat from pan
vapour, etc. (Rule 1).

(b) Pan vapour from white pans,
assumed to be at 200 mbar, is used to

heat raw juice to 55°C (Rule 1).

(c) Condensate from the evaporators
should be cooled to 60°C by heat
exchange with raw juice (Rule 2).

(d) No vapour from the last effect
should be passed to a condenser (Rule
2).

(e) Heat recovery from carbonatation
tank gas should be used, rather than
losing heat to the atmosphere (Rule 2).

The above considerations led to the
heat exchanger systems shown in
Figures 1, 2 and 3. Some small com-
promises were made to keep the system
simple, principally the decision to
recover only a part of the carbonatation
gas heat.

All of this analysis was done
before considering the evaporator plant.
The thermal duty of the evaporator
station is simply to distribute energy
from exhaust steam to the various
energy users. The second duty of the
evaporators — concentration of the thin
juice — is considered later.

Heat exchanger selection

One of the difficult areas in a
project of this nature is to select the best
type of heat exchanger, a decision made
difficult by the fact that no single man-
ufacturer offers the full range of types.
British Sugar specify heat exchangers by
defining the duty in terms of flow,
pressure drop, temperature profile, etc.
Sizing of the unit is the supplier’s resp-
onsibility but we do impose maximum
acceptable values of the overall heat
transfer coefficient (OHTC).

A summary of the heat exchanger
types chosen and the reasoning is given
below:—

Thin juice: Plate heat exchangers (Alfa-
Laval).

The liquid is free of suspended
solids and of low viscosity so that, for
this duty, a conventional plate heat
exchanger is economical and occupies
little space.

Clarified juice: Plate heat exchangers
(GEA).
The high turbulence of the plate

Paper presented to British Sugar Technical Conference,
1990.
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Total energy integration at Ipswich factory

PAN VAPOUR IN PAN VAPOUR OUT A ittty :
I

1 |

'

v ;

RAW JUICE FROM i
1

PRESCALDER :
H I '

v v y :

H H s sewse & wiwagpe) i

' i ;

' 1 '

CONDENSATE OUT WASTE CONDENSATE :

i

'

H

\ Y
A

)

1

th ]

5TH VAPOUR IN 6TH VAPOUR IN CONDENSATE IN 6TH VAPOUR IN :

'

'

!

1

i

RAW JUICE TO !
i

CARBONATATION ; i
I

v i

i

! E

i !

KEY: —@m=—RAW JUICE e o s s e B

- --g» - CONDENSATE
—>— VAPOUR
Figure 1. Raw juice heating
CIRCULATION JUICE HEATING
CLARIFIED JUICE HEATING
6TH VAPOUR
4TH VAPOUR 4TH VAPOUR 5TH VAPOUR
CLARIFIED JUICE CLARIFIED JUICE  JUICE FROM JUICE TO
TO 2ND CARB. DIFFUSER PRESCALDER
Figure 2. Clarified juice and circulation juice heating
5TH VAPOUR 4TH VAPOUR 3RD VAPOUR 2ND VAPOUR 1ST VAPOUR EXHAUST STEAM

FROM THIN JUICE TANK TO 1ST EVAPORATOR EFFECT

Figure 3. Thin juice heating
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minimizes calcium scale formation.
GEA units were used as Ipswich already
had two of the three required. As the
suspended solids level is low, a conven-
tional plate design is used.

Raw juice/Vapour heater: Wide-gap
freeflow plate heat exchangers (GEA).

This design is capable of handling
the suspended solids found in raw juice
providing velocity is kept above 0.5m/
sec. Some of the equipment required
was already in use at Ipswich.

Raw juice/Condensate heat exchangers:
Platular heat exchangers (Barriquand).

The thermal design called for a
large heat transfer capacity which
implies a large heat exchange surface.
To provide this surface in a freeflow or
similar design requires a large number of
plates, the size of each plate being fixed.
If the juice flow passed over all the
plates in a single pass the velocity would
be low, causing fouling and blockage.
Increasing the number of passes to
improve velocity gives a high pressure
drop as the juice turns through 180° in
the tight confines of the plate pack. This
made it impossible to achieve a good
velocity and reasonable pressure drop
without using two parallel streams.
Barriquand heat exchangers have more
design flexibility and can be custom-
built for any duty. They have no plate
gaskets and are easy to open for clean-
ing.

Raw juice/Pan vapour heaters: Platular
heat exchangers (Barriquand).

The large volumetric flow of white
pan vapour passing through the heater
restricts choice to either platular or shell-
and-tube. British Sugar have had poor
experience with spiral heat exchangers
owing to high pressure drop and fouling
of solids on the pins. Shell-and-tube
heaters are used successfully at Bury and
Newark factories, but their disadvantage
is physical size and slightly higher cost.
Barriquand units had the additional
advantage of removable baffles to adjust
for different slice rates.

Carbonatation gas heat recovery: Spray
condenser.

The gas leaving the tanks at 85 -
90°C is saturated with water vapour. By

cooling the gas and condensing some of
the water vapour it is possible to recover
over IMW of heat. To avoid any
pressure drop problems a simple spray
condenser was selected. This creates a
fine spray of pulp press water using
centrifugal action nozzles which do not
have small orifices which could block
with pulp or sand.

Evaporator design

The energy saving of the heating
systems can reduce steam consumption
to below 22% on beet. This requires a
maximum use of low grade vapours to
achieve 69% DS thick juice without
vapour to condense.

The constraints on evaporator
design were:—

6th vapour at 90°C minimum
Exhaust steam pressure 3.1 bar abs
(maximum)

Thin juice of 16.5% DS

Thick juice of 69.5% DS

It is clear from the first two
constraints that a temperature difference
of less than 6°C is available across each
effect. This forces the selection of
falling film evaporators, as conventional
Robert evaporators do not work well at
low temperature differences because of
the static head effect of juice in the
tubes.

Additional advantages of the
falling film evaporator are higher heat
transfer coefficients, shorter juice
residence time and ease of installation.
The new evaporators were installed
between two buildings on a simple
concrete foundation block. A compar-
ison between the areas and cost of
Ipswich and Peterborough evaporators is
given below:—

Effect  Ipswich Peterborough
(Falling film) (Robert)

1 2000 m? 3000 m?

2 2300 m? 3600 m?

3 2750 m? 3600 m?

4 2300 m? 2000 m?

5 2300 m? 2000 m?

6 1500 m? 805 m?

Cost, £m 1.25 1.47
(1988 prices)

Total energy integration at Ipswich factory

This comparison is based on the
cost of vessels, tubes and condensate
system but excluding the cost of install-
ation and instrumentation.

As British Sugar had little experi-
ence with falling film evaporators it was
decided to limit tube length to 6 m and
to use juice recirculation on all bodies,
together with control systems to prevent
the tubes becoming dry. Specification of
the evaporators and process guarantee
was based on the heat transfer capacity
of each body, rather than on evaporation.
It is not realistic to expect a certain thick
juice Brix if the vapour demands are not
correctly configured.

Some details of the evaporator
system which are common to recent
British sugar designs include:

(a) Exhaust condensate totally
returned to boilers without flashing
down.

(b) Thin juice heaters on 5th — 1st
vapour and exhaust steam with 3°C
approach.

(c) Vapour to thin juice heaters
supplied from the steam chest of the
next evaporator (e.g. 3rd vapour from
4th effect) to purge incondensable gases.

(d) Incondensable gas venting on
1st — 3rd vapour direct to atmosphere.

(e) Condensate not flashed to 6th
vapour; heat recovered by heat
exchange.

(f) 6th vapour heater condensate
returned to Sth vapour condensate vessel
by barometric leg.

A design balance is given in Figure
4.

Process control philosophy

The control systems used at Ipswich are
supplied by Turnbull Control Systems of
Worthing, England. The system is based
on the use of plant-mounted electronic
instrumentation communicating to
Maxivis computers (DEC VAX) in the
central controlroom. The plant-mounted
instrumentation includes programmable
advanced controllers to perform anal-
ogue control, programming signal pro-
cessors for digital signals and integrating
instruments for flow totalization, etc.
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VAPOUR TO CONDENSERS, % 0.00 0.00
VAPOUR TO PANS, % 0.00 1.00 8.00 2.00 1.80 0.00
VAPOUR TO HEATERS, % 1.45 1.18 147 1.48 417 330 264
VAPOUR RECOMPRESSED, % 0.00 0.00 0.00 0.00 0.00 0.00
5 3 [
VAPOUR TEMP., °C 129.20 123.00 116.00 108.00 99.00 90.00
VAPOUR % BEET 21.68 21.35 19.99 11.44 6.31 264
HEATING SURFACE, SQ.M. 2000.00 2300.00 2750.00 2300.00 2300.00 1500.00
HEAT TRANSFER COEFFT. 317 2.46 1.92 1.36 0.88 0.78
JUICE TEMP., °C 129.64 123.71 117.38 110.60 103.42 95.85
______________________ 4 R EE—

STEAM TEMP., °C 134.70 129.20 123.00 116.00 108.00 99.00

AT, °C - 506 b 5.49 b4 562 e 5.40 L] 458 L 3.15

+1.45

STEAM % BEET 21.30 20.50 19.35 10.97 5.95 235
JUICE BRIX 16.50 20.58 27.20 38.92 51.67 63.06 69.47
JUICE FLOW % BEET 109.4 87.72 66.37, 46.38 34.93 28.62 25.98
CONDENSATE FLASH % BEET 0.00 0.00 0.17 0.45 0.68 114 0.00
CONDENSATE FLOW % BEET 0.00 21.52 42.58 62.34 7332 83.41
PHIPPS HTC, KW/MZ2/°C 2.87 2.40 1.81 1.22 0.72 0.43

BALOH OHTC, KW/M2/°C 3.50 2.66 1.7 1.05 0.70 0.54

STEAM TO PROCESS GJ/100 TONNES BEET = 49.3

Figure 4a. Evaporator heat balance calculation and heater requirements, 1989/90

The instrumentation is mounted in
cubicles and each area is connected to
the central computer through a commun-
ications buffer. Three Maxivis (VAX)
computers are housed in the central
control room and a data highway
(DECNET) allows for communication
between the three units (Figure 5).
Generally they are dedicated units to
give an even distribution of information
and control points, the split being beet
end, sugar end and power plant. With
the installation of the third computer
dedicated to the power plant it was
intended that the boiler operator would
work from the central control room and
therefore become a more integrated
member of the shift team.

In practice, the operational prob-
lems associated with the boiler plant
(described below) made achievement of

this aim extremely difficult and only the
satisfactory resolution of the boiler
problems will allow the overall control
of the plant from the central control
room. Despite not being able to integrate
all the people as planned, the ability to
oversee the boiler operation together
with all the process control was inval-
uable and reinforced our belief in the
benefits to be gained by Central Control
Room operation. By utilizing the central
computers it is possible to control nearly
all the areas of the process from one
room, thereby gaining a high degree of
flexibility and good communications
with all operators. The high degree of
communication is further advanced by
the use of radio communication equip-
ment for two-way speech, together with
alarm transmission direct to operators.

Evaporators - process control

The control strategy for the six
falling film evaporators, shown in Figure
6, is based on controlled flows between
vessels in conjunction with control of
thin juice to the first effect and thick
juice forward to the dissolver. Circul-
ation juice flows at the individual
evaporators require monitoring to
prevent caramelization and, where
necessary, water is added to the vessels
to remove sugar from the evaporator
heating surfaces. In addition, water
injection on a timed basis is required for
the vapour demisters.

The flow control is based on a
forward-loop system by which thick
juice is controlled from the 6th effect in
response to the thin juice supply tank
level. The level of each evaporator is
then controlled by alteration to the inlet
valve. In the event of processing prob-
lems, either before or after the evapor-
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JUICE FLOW, OUTLET TEMP., INLETTEMP., HEATING STEAM HEATER VAPOUR HT.C.
% B.S. °C °C AREA REQUIRED DUTY GRADE
125.0 85.0 78.7 150.0 1.31 Raw juice 6th 6 1.81
125.0 90.0 85.0 80.0 1.06 Raw juice 5th 5 1.84
1140 90.4 86.0 100.0 0.85 2nd carb. 5th 5 1.26
1140 97.0 90.4 200.0 1.29 2nd Carb. 4th 4 0.72
109.4 95.0 87.5 100.0 1.40 Thin 5th 5 3.10
109.4 105.0 95.0 100.0 1.89 Thin 4th 4 4.33
109.4 1127 105.0 100.0 1.48 Thin 3rd 3 357
109.4 1187 127 100.0 117 Thin 2nd 2 260
109.4 1247 1187 100.0 1.18 Thin 1st 1 253
109.4 1320 1247 100.0 1.45 Thin exhaust 0 3.92
45.0 90.0 80.0 100.0 0.52 Standard liquor 4 037
48.0 80.0 71.0 30.0 0.47 A/B syrups 4 0.77
80.0 80.0 70.0 220.0 1.32 Mingler circn. 6 0.67
Heater vapour consumption
Exhaust 1.45
1st 1.18
2nd 117
3rd 1.48
4th 417
5th 3.30
6th 264
Figure 4b

ator station, the control scheme is des-
igned to deal with the large alterations in
flow conditions possible. A failure of
juice flow to the evaporators will be

dealt with by water being added to the
thin juice tank and a reduction of juice
flow from the 6th effect will effectively
reduce the total flow across the evapor-

Total energy integration at Ipswich factory

ator station.

Part of the control sequence is
designed to monitor the recirculation
flow in each evaporator. The recircul-
ation flow is measured in each evapora-
tor circuit and if the flow drops to a low
level a signal processor starts the
standby circulation pump in an attempt
to restore flow. If the flow is not re-
established within a specified time the
emergency water valve opens and
remains open for 5 minutes to ensure all
sugar is removed from heating surfaces.

Instrumentation

For close monitoring of the
evaporator station performance a large
number of instruments are fitted to the
vessels and this will allow for heat
balance measurements to be taken on-
line.

Below is the scope of measurement
of parameters:—

(1) Temperature [Measurement by
resistance bulb with integral 4-20mA

PULP NUTTING
BOILER PANEL W.T.P. PANEL H.G.G. PANEL
DIFF/PRESSING SANEL ALARM
PANEL y T + /| system
N \ i 04
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\ / , /
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N \ ‘ 4 /
N \ 7 P /
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PANEL N % ' # o v PANELS
N \ / v / #
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L T
YARD OPS./ N O P4 //’
LIME KILN ” __ = CV.C. PANEL
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Figure 5. Central control network

INT. SUGAR JNL., 1990, VOL. 92, NO. 1102

199



Total energy integration at Ipswich factory

EMERGENCY WATER VALVE
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Figure 6. Evaporator control scheme

transmitter (Manufacturer : Status
Instruments).]

Steam inlet.

Vapour leaving evaporator.

Juice between evaporators.

Juice in recirculation system.

Condensate.
(2) Pressure [Measurement by pressure
sensor (Manufacturer : Foxboro).]

Steam inlet.

Vapour leaving evaporator.
(3) Flow [Measurement by magnetic
flow meter (Manufacturer : Fischer
Porter Copa X).]

Juice to 1st effect evaporator.

Juice leaving 6th effect evaporator.
(4) Density [Measurement by Solartron
vibrating tube (Manufacturer : Schlum-

berger).]
Juice between evaporator bodies.
Juice leaving 6th effect evaporator.

Antiscalant addition

For the past two years the evapor-
ator station has been run without decalc-
ification but with the addition of anti-
scalant. Two types of antiscalant have
been used: Nalfloc 1124 (polymaleic
acid) and Nalfloc 7400 (acrylamide/
acrylonitrile copolymer). The dosing
rates from the 1989/90 campaign were
10 ppm of Nalfloc 1124 to the thin juice
tank to treat thin juice heaters and the 1st
effect evaporator and a total of 50 ppm
Nalfloc 7400 to the 2nd to 6th effects.

The average lime salts contents

experienced in the 1989/90 campaign
was 0.024 grams CaO per 100°Bx. The
overall heat transfer across the evapor-
ators was maintained throughout the
campaign and on opening up the bodies
only a very small amount of scale has
been found in the 6th effect.

Although the bodies have been
kept clear of scale by the antiscalant
addition, this may be having a serious
adverse effect on the evaporator bodies.
On opening up the bodies a very high
metal wastage of the bodies was evident
which was extremely severe on the juice
distributors and the tube plates. This
very significant wear will require
replacement or major refurbishment of
the distributors in the first five bodies
and investigation of the reason for the
metal loss with ways to eliminate the
problem.

Operational experience

For the 1988/89 campaign it was
necessary to take all the steam from the
old turbo-alternators. This was the first
year of operation of the evaporator
station and, despite lengthy commission-
ing, unforeseen problems occurred.
Major problems were experienced with
the variable speed drive of the new
prescalder just after slicing started. This
was followed over the next 7 days by
further failures of variable speed drives
on both the draft raw juice and raw juice
forward pumps. The stop/start operation
of the factory soon gave rise to problems
of juice flow to the evaporator station.
In addition to the flow problems the in-
ability to get the prescalder to the oper-
ating temperature and produce cold raw
juice made a large change in the vapour
requirement to the heaters and, in part-
icular, to the 6th vapour requirement of
the circulation raw juice heaters. The
large increase in 6th vapour to the heat-
ers increased the Brix of the thick juice
leaving the evaporator station. Densities
up to 80°Bx were experienced during
this period and the high densities result-
ed in poor standard liquor filtration. The
low flows of juice at other times, coupl-
ed with the high densities, also gave rise
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to high colour thick juice and resultant
high colour sugar that had to be remelt-
ed. The low flows to the evaporator
station, coupled with a large amount of
steam from the old turbo-alternators,
required a lot of water both to the thin
juice tank for the 1st effect and, via the
emergency water system, for the other
effects. It was obvious that, in order to
reach some stability of operation, it was
necessary to maintain a flow through the
evaporators.

This could only be achieved by en-
suring that thick juice was able to leave
the 6th effect and there were no restrict-
ions due to standard liquor filtration, etc.
No buffering capacity was available
between the 6th effect and the standard
liquor filtration as this had previously
been achieved by storing juice in the Sth
effect of the old Robert evaporator
system. As it was essential that a buffer
tank be used with the falling film station,
a 400-tonne capacity former molasses
tank was piped to allow hot thick juice
to enter and then pass for-ward to
standard liquor filtration if available.

The introduction of the buffer tank
was extremely successful and helped to
stabilize the factory operation. Further
water from the condensers was also
made available to the 1st effect evapor-
ator in order to maintain a good flow
through the evaporator system. It was
soon possible to sweeten-off the evap-
orator system quickly without a large
build-up in juice colour and without the
loss of sugar to remelt. The change to
continuous flow across the evaporator
station also did away with the need for
closing the inlet valves and making up
the individual levels through the emerg-
ency water system.

One problem that continued
throughout the campaign was the
necessity to condense all the steam from
the two old turbo-alternators. Electricity
from the public supply was limited by
the feed cable to the factory and the
remaining electrical requirement had to
be generated despite the exhaust steam
quantity being considerably higher than
that required for the process.

In addition no desuperheating was
available on the old power generation
plant and exhaust steam at over 172°C
had to be taken to the evaporator first
effect. As the steam temperature in the
first effect was only 136.4°C the amount
of superheat in the exhaust steam was in
excess of 36°C. Nevertheless, with the
new evaporator station, the increase in
colour across the evaporators was
reduced to less than 20% of the thin
juice colour compared with nearly 25%
across the Robert evaporators during the
previous campaign.

The recirculation pumps were
supplied by Girdlestone Ltd. of England
and were specified with standard packed
glands. It was very quickly found that
the juice leakage from this type of
packed pump was unacceptable and,
despite trying many types of gland
packing, these pumps have now had to
be fitted with mechanical seals to
prevent the loss of sugar.

Juice density was controlled by the
vapour requirement to the heaters either
by changing the vapour used on a heater
or by changing the quantity of heat
recovered from pan vapour and cond-
ensate. The main difficulty in this area
was the inconsistent performance of the
prescalder for a large part of the cam-
paign. No alternatives were available
other than 6th vapour to the circulation
juice heaters maintaining the prescalder
and diffuser temperature. The large
variations in temperature of the diffusion
systems therefore gave rise to large
fluctuations in final density of thick
juice leaving the evaporators.

It was not appreciated, when the
falling film evaporators were installed,
what the effect would be of having such
a small volume of juice in each evapor-
ator. The control system was required to
act quickly to maintain levels and,
together with erratic running of the beet
end, it took some time to set up the
control systems to cope with the large
variations.

The control concept of modulating
the thick juice flow from the 6th effect
to regulate the level of the thin juice tank

Total energy integration at Ipswich factory

was not very successful owing to the lag
across the evaporator level controls. The
control of the thin juice tank level was
further made worse by problems with
evaporator supply pump suction cond-
itions. The outcome of these two prob-
lems was that on numerous occasions
water had to be added to the thin juice
tank in order to maintain flow to the 1st
effect evaporator. Water addition to the
evaporators was high throughout the
campaign.

During the following off-season
several modifications were made to
improve the operation of the evaporator
and heater system. These included:

(1) The lifting of the thin juice tank
to increase the suction head to the
evaporator supply pump.

(2) The fitting of a screen in the
thin juice tank to filter out small part-
icles of molten sulphur-carbon from the
sulphitation tower that fouled the first
(5th vapour) thin juice heater.

(3) All the condensate after the last
heater passed into a former fuel oil tank
of 1200 tonnes capacity before passing
to the cooling tower. A separate pump-
ing system was then installed to take
water from this tank direct to the thin
juice tank to enable sweetening-off and
maintaining evaporator flows when the
beet end is unable to supply the required
flow rate to condense the steam from the
power house.

(4) The raw juice pumping
arrangement was reconfigured in order
to relieve the required pressure from the
raw juice pump. This was achieved by
using the first raw juice pump (from the
prescalder) for pumping through the pan
vapour heaters and the first two heat
exchangers operating on condensate.
The raw juice then passed to a small raw
juice tank where first carbontation slurry
and second carbonatation slurry are
added before being pumped to the
remaining raw juice heaters and into the
first carbonatation stage.

In pumping terms this was success-
ful but the intended final temperature
after the first pumping stage was not
always achieved, resulting in a juice
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VAPOUR TO CONDENSERS, % 0.00 G100
VAPOUR TO PANS, % 0.00 0.00 8.50 0.00 0.00
VAPOUR TO HEATERS, % 132 173 192 6.05 3.87
VAPOUR RECOMPRESSED, % 0.00 0.00 0.00 0.00 0.00
| I
VAPOUR TEMP., °C 134.00 128.00 121.00 106.00 95.00
VAPOUR % BEET 23.16 2277 21.95 8.44 3.87
HEATING SURFACE, SQ.M. 2000.00 2300.00 2750.00 2300.00 2300.00 1500.00
HEAT TRANSFER COEFFT. 314 230 174 110 057
JUICE TEMP., °C 134.40 128.62 12216 109.72 100.47
S [ ) St N () Sl B O Sl I Soniionl B ) Wil ]

STEAM TEMP., °C 139.00 134.00 128.00 114.00 106.00

AT, °C 460 5.38 5.84 4.28 553

—> — e - b >
+111
STEAM % BEET 2223 21.84 21.20 8.07 3.47
JUICE BRIX 1530 18.96 2479 35.23 46.38 58.94 67.30
A

JUICE FLOW % BEET 120.0 96.84 74.07 52.12 . 39.59 3115 27.28
CONDENSATE FLASH % BEET 0.00 0.00 0.17 0.51 0.58 1.09 000
CONDENSATE FLOW % BEET 0.00 22.99 45.41 67.30 79.32 92.72
PHIPPS HTC, KW/MZ2/°C 318 271 21 1.55 0.99 0.55

BALOH OHTC, KW/M2rC 375 295 197 1.25 0.81 0.59

STEAM TO PROCESS GJ/100 TONNES BEET = 50.3

Figure 7a. Evaporator heat balance calculation and heater requirements, 1988/89

temperature of about 60°C within the

depulpers and the raw juice tank. This
lower than expected temperature gave
rise to microbiological action with the

breakdown of sugar to lactic acid. It will
therefore be necessary to rearrange the
raw juice circuit to increase this temper-
ature further to alleviate the problem.

JUICE FLOW, OUTLET TEMP, INLET TEMP., HEATING APPROACH STEAM HEATER VAPOUR H.T.C.
%B.S. °C °C AREA REQUIRED buTtYy GRADE
135.0 70.0 61.0 117.0 25.0 2,00 Raw juice 6th 6 0.82
135.0 90.0 820 170 16.0 184 Raw juice 5th 5 1.09
125.0 940 840 7.0 120 214 Second carb. 5 250
1200 9.0 89.0 1156 7.0 207 Thin 5th 5 2.16
120.0 108.0 2.0 115.6 6.0 1.89 Thin 4th 4 225
1200 1170 108.0 1156 4.0 1.92 Thin 3rd 3 290
120.0 1250 170 1156 3.0 173 Thin 2nd 2 321
1200 1310 1250 1156 30 132 Thin 1st 1 273
1200 136.0 131.0 1156 30 11 Thin exhaust o 244
50 85.0 55.0 * 420 29.0 0.16 Wash syrup 4 013
30.0 85.0 65.0 75.0 290 0.64 Syrups 4 0.31
60.0 90.0 85.0 100.0 240 0.35 Std. liquor 4 0.18
160.0 " 700 2540 18.0 1.86 Circ. juice 6 0.48
Heater vapour consumption
Exhaust m
1st 132
2nd 113
3rd 1.92
4th 3.05
5th 6.05
6th a8
Figure 7b

(5) The prescalder de-foamer
circuit was modified to allow only foam
to go forward to the defoamer tank
rather than the juice-foam mix that
Krupp had designed for.

(6) Cossette quality was changed
by using 17-division knives rather than
the 19-division knives which were the
norm prior to the installation of the
prescalder. This change to a bolder
cossette increased the drainage within
the prescalder and decreased the pack-
ing. The result was a decrease in shaft
power loading which kept the stirrer
within its power limit. The number of
electrical overloads was thereby signif-
icantly reduced, which gave for a more
stable operation.

(7) The general hot water pumps
pumping the final condensate from the
condensate vessels through the heater
were uprated as these had proven to be
undersized for the duty, resulting in high
condensate levels in the condensate
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system and flooding of heaters.

(8) As a further precaution against
condensate flooding of heaters, sight
glasses were fitted to both condensate
and noxious gas outlets. These allowed a
quick check that condensate was
clearing the heater and also that conden-
sate was not being pulled through the
noxious gas system by too great a pull-
off of gas to the condensers.

(9) The main noxious gas line that
originally joined the main vapour line to
the condenser near a raw vacuum pan
was redirected to the condensers as
water was being introduced into the
vacuum pan, owing to the main line
having its lowest point adjacent to this
pan.

(10) Control of the thin juice to the
first evaporator effect was changed to try
to control the level in the thin juice tank.

(11) The thin juice plate heat
exchangers were uprated from 90 m? to
allow for a higher juice flow by virtue of
the higher draft and also to reduce the
pressure drop across the system.

Evaporator performance

Following the operational prob-
lems of the 1988/89 campaign, the 1989/
90 campaign, although problematic for
other reasons, ran particularly well as far
as the evaporator performance was
concerned. The thin juice draft remained
high at 120.0%, compared with the
designed 109.4% on beet. Despite the
higher flow rates the thick juice Brix
was maintained at 67.3°C.

The overall energy requirement of
the evaporators decreased to 23.34% on
beet for the 1989/90 campaign, compar-
ed with 26.07% for the 1988/89 camp-
aign. This was achieved by greater util-
ization of the energy-saving equipment
made possible by the introduction of the
new power generation plant. The energy
performance at Ipswich is now appr-
oaching the design level of 22.75%
exhaust steam on beet and with a further
reduction in thin juice draft the design
parameters should be achievable. Figure
7 shows the heat balance for the 1989/90
campaign and this should be compared
with the design balance shown in Fig. 4.

Total energy integration at Ipswich factory

Circulation juice
400m¥hr at 70°C
No. 1 Circulation Heater
A Barriquand DIXASP
8 tonnes/hr 6th vapour at 90°C | Heating surface 254.4m?
Juice flow 400m? /hr
Juice passes 6or8
Juice temp. rise 70°C-81.2°C
Cost £26,000
OR
No. 2 Circulation Heater
Barriquand DIXASP
8 tonnes/hr 6th vapour at 90°C Heating surface 254.4m?
Juice flow 400mhr
Juice passes 6or8
Juice temp. rise 70°C - 81.2°C
Cost £26,000
400m>hr
at 81.2°C

Figure 8. Circulation juice heating

The overall AT of the system proved to
be 44°C compared with the 44.7°C
design.

Below is a table showing the
overall heat transfer coefficients of the
individual effects for the 1989/90
campaign compared with the design
figures. :

OHTC, kW/m%°C

Effect Design 1989/90
1 3.17 3.14
2 2.46 230
3 1.92 1.74
4 136 140
5 0.88 1.10
6 0.78 0.57
Heater station

As part of the evaporator and
vapour distribution system a new heater
station was built utilizing some existing
heaters together with new heaters for
waste heat recovery. In addition, heat
recovery from carbonatation gas was
achieved with a spray condenser running
on diffusion supply water.

Circulation of raw juice is shown
in Figure 8. The new Barriquand platular
heat exchangers, each of 254 m? heating
surface, were installed. The design
called for only one heater on line using 8
tonnes per hour of 6th vapour to heat
400 m*hour of juice from 70°C to a
maximum of 81.2°C. The cost of the
heaters was £26,000 each.

Raw juice heating is shown in
Figure 9. The prescalder performance
was designed to achieve raw juice outlet
temperature of 12° above that of coss-
ettes. The 300 m¥hour of raw juice then
passed to two heaters supplied with
vapour from the first product vacuum
pans only. Each Barriquand platular
heater has 254 m? heating surface and
the design is based on the heaters
running in series to raise the raw juice
temperature from 20°C to 56°C using 25
tonnes/hour of vapour at 200 mbar
absolute and 60°C. Each heater cost
£26,000.

The raw juice is then passed to two
further Barriquand platular heaters, each
of 224.4 m? heating surface, operating in
series to raise the raw juice temperature
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Total energy integration at Ipswich factory

Julce flow
Julce passes
Cost

o

25 tonnes/r vapour

No. 1 Pan Vapour Heater
Barriquand DIXASP

Heating surface

IN SERIES

275m” raw Julce a1 20°C
254.4m* a
275m¥hr

£26,000

81200 mbar absolute

8t 60°C

g

Julce passes
Cost

No. 2 Pan Vapour Heater
Barriquand DIXASP
Heating surface

IN SERIES

254.4m*
275mhr
6or8
£26,000

275m” raw Julce at 56°C

Slurry recycle
25mP/hr at 70°C

207 m¥hour condensate

a1 91.6°C In ————

Raw Julce
Julce passes

No.3 Condensate Heater
Barriquand DIXASP
Heating surface

Julce temp. rise using any 2 ot 3

56-80°C

Raw Juice
Juice passes
Cost

No. 4 Condensate Heater
Barriquand DIXASP
Heating surface

Juice temp. rise using any 2 of 3

224.4m*
300m*hr
6ors

£26,000
56-80°C

3.8 tonnes/hr 6th vapour at 90°C

Heating surface
Raw Juice
Juice passes
Cost

Julce temp. rise

OR

2.8 tonnes/r 5th vapour at 99°C

No. 5 Steam Heater GEA 184B6 Freefiow

Steam heaters:
116.8m? use any 2 of 3;
300m¥hr one on 6th vapour,

one on 5th vapour

4
£17,000
78-85°C

Heating surface

« Raw Julce

‘e
207m¥hour condensate’ Julce paisss
8159.6°C out < Cost

No. 6 Condensate Heater
Barriquand DIXASP

Julce temp. rise using any 2 of 3

224.4m?
300m/hr

3.8 tonnes/r 6ih vapour a1 90°C
Heating surface
o Raw Julce
Julce passes
2.8 tonnes/hr 5th vapour at 99— | Cost

Julce temp. rise

No. 7 Steam Heater

~, | GEA 18486 Freefiow
116.8m?

300m¥hr
4

£17,000 I
85-90°C

Heating surface
Raw Juice
Juice passes

2.8 tonnes/hr 5th vapour at 99°C —— >

Julce temp. rise

No. 8 Steam Heater
GEA 18486 Freefiow e=r]

116.8m?
300m¥/hr

5, Raw julce out
300m¥hr at90°C

4
£17,000
85-90°C

Figure 9. Raw juice heating

from 56°C to 80°C. The design called
for 207 m*hour of condensate at 91.6°C.

Raw juice then passes to a GEA
Freeflow heater of 116.8m? heating
surface which can be run on either Sth or
6th vapour. The design is for raw juice
to be heated from 78°C to 85°C and this
will require 2.8 tonnes/hour of Sth
vapour at 99°C or 3.8 tonnes/hour of 6th
vapour at 90°C.

As the original design for the
evaporators was not to flash condensate
to 6th vapour the heat is recovered in the
next raw juice heater. Again, a Barri-
quand platular heater of 224.4 m?
heating surface is used and this heats the

raw juice to a maximum of 80°C. It is
used in conjunction with the other
condensate heaters to alter the vapour
requirement to the heaters for evaporator
density control.

The overall performance of the
condensate heaters on raw juice is to
heat the juice from 56°C to 80°C and the
effect is to lower the temperature of 207
m?hour of condensate from 91.6°C to
59.6°C.

The last two raw juice heaters are
both GEA Freeflow units, with a heating
surface of 116.8m? each, supplied with
either 5th or 6th vapour. The raw juice is
heated by either or both heaters from

85°C to a maximum of 90°C. Again, the
ability to change vapours on this duty is
used to control thick juice density and
3.8 tonnes/hour of 6th vapour at 90°C is
required or 2.8 tonnes/hour of 5th
vapour at 99°C. The GEA Freeflow
heaters cost £17,000 each.

Carbonatation juice heating

Clarified first carbonatation juice
is heated (Figure 10) with either 4th or
Sth vapour using GEA conventional
plate heaters. Three heaters are avail-
able, each of 69.6m? heating surface.
The design called for the use of two
heaters out of three with a juice inlet
temperature of 84°C and an outlet
temperature of 98°C before passing to
second carbonatation. Sth vapour was to
raise the juice from 84°C to 90°C and
4th vapour to achieve the final temper-
ature of 98°C. The vapour requirement
was 3.2 tonnes/hour of 4th vapour and
2.1 tonnes/hour of Sth. The heaters cost
£6500 each.

Thin juice heating

Thin juice is pumped at 300 m¥/
hour through six Alfa Laval plate heat
exchangers in series (Figure 11), each of
90m? heating surface. The temperature
rise across the heaters brings the thin
juice from 87.5°C to 132°C before
entering the 1st effect evaporator. All
vapours except 6th vapour are used as
well as exhaust steam. The vapour
temperatures ranged from Sth vapour at
99°C to exhaust steam at 134.7°C. Total
cost of the heaters was £29,500.

Heater operation

The problems of waterlogging of
raw juice and circulation juice heaters
were overcome by the uprating of the
condensate pumps and the flow of
condensate was good when viewed
through the newly fitted sight glasses.
In addition, good control of noxious
gas venting was made possible by the
fitting of sight glasses on the line to the
condensers. The much improved pre-
scalder operation ensured the designed
operation of the 6th vapour Barriquand
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Cane sugar manufacture

Evaluation of syrup clarification
on a laboratory and industrial
scale in the manufacture of direct-
consumption white sugar

A. Egido M., I. Machado L. and C.
Pérez B. Centro Aziicar, 1988, 15, (4),11
- 18 (Spanish).

The costs of syrup treatment with
trisodium phosphate, detergent, phos-
phoric acid, anionic flocculant, quater-
nary amine and hydrogen peroxide in
tests at three Cuban sugar factories
producing direct-consumption white
sugar were considered unjustified in
view of the poor results achieved in
terms of removal of colour, insoluble
solids, ash and reducing sugars and the
resultant purity rise.

Alkalizing model juices with
different agents

O. VegaR., A. M. Rodriguez P. and R.
Santana M. Centro Azicar, 1988, 15,
(4), 19 - 25 (Spanish).

The effects of treatment of model juices
with Na carbonate, bicarbonate and
hydroxide and with Ca hydroxide were
examined. It was found that the lower
the pH of the agent, the higher were the
settling and filtration rates and mud
volume, so that Na carbonate and
bicarbonate gave better results than the
other two agents. The presence of
magnesium tended to accentuate the
differences in the effects of the agents.

Method of designing equipment
for primary coagulation of non-
sugars

N. Martinez, M. Martinez, I. R. Chac6n,
B. Cabrera, P. Fabregat, A. P. Nikolaev,
L. D. Bobrovnik and P. Nemirovich.
Centro Aziicar, 1988, 15, (4), 26 - 29
(Spanish).

A technique is described for calculating
the design parameters of vapour-juice
mixers in which primary coagulation of
non-sugars takes place.

Brix transducer

F. Pantuso N. Centro Aziicar, 1988, 15,
(4), 31 - 36 (Spanish).

The main features of a Brix/conductivity
transducer for determination of masse-
cuite supersaturation are described and
tuning and installation aspects discussed.

Results obtained in the separation
of suspensions in a centrifugal
field using a “Ciclo Per”

P. Pérez E., P. M. Fabregat P. and A. P.
Nikolaev. Centro Aziicar, 1988, 15, (4),
37 - 41 (Spanish).

The “Ciclo Per” for removal of sus-
pended solids from mixed juice is
described and its performance at a
Cuban sugar factory discussed. Similar
in principle to a hydrocyclone but
having a number of advantages over it,
the “Ciclo Per” gave an average 28.6%
separation at a feed pressure of 64.74
kPa, a juice flow rate of 5.87 m/sec and
a residence time of 0.029 sec.

Study of the effect of different
liming agents on settling

T. Prieto F. Centro Aziicar, 1988, 15,
(4), 42 - 46 (Spanish).

Calcium saccharate prepared from
mixed, clear and filtered juice, respect-
ively, was compared with Ca hydroxide
in laboratory settling tests which showed
that the mud height and settling rate
were greater with the hydroxide, while
there was relatively little difference
between the results obtained with the
saccharates.

cane: experience at Usina Ester

F. Zarpelon. STAB, 1988, 6, (6), 37 - 38,
40, 42 (Portuguese).

Studies carried out in the 1987 season
showed that, by comparison with topped
cane, untopped cane gave an increase in
weight of 19%, 9% more Brix, 6% more
pol, 8% more recoverable sugar and
38% more fibre. More mineral impurit-
ies entered the factory, resulting in an
increase in lost time due to carrier stops.
The effect on sugar quality and ferment-
ation was irrelevant. The surplus of
bagasse was of the order of 50% but the
calorific value was reduced below that
from topped cane so that the surplus was
nullified.

Comparison between the sulphit-
ation and carbonatation process-
es in regard to removal of phos-
phates and the clear juice sed-
imentation characteristics

I. V. Aoki and F. A. Tavares. STAB,
1988, 6, (6), 43 - 49 (Portuguese).

In laboratory experiments, mixed juice
limed with 1% CaO on solids was
clarified by double carbonatation and
sulphitation and the removal of phos-
phate and sedimentation characteristics
of the precipitate were compared.
Carbonatation removed the phosphate
more efficiently but the sulphited juice
showed faster settling and smaller mud
volume. However, the latter differences
were not so different from those of carb-
onatation that the carbonatated juices
could not be clarified by sedimentation.

Burning of bagasse in boilers:
elimination of particulate matter

J. C. Fabiano. STAB, 1988, 6, (6), 15 -
18 (Portuguese).

An account is given of the success of
Usina Ester in the elimination of smuts
from its chimney gases when a new
automatic boiler was installed. Wet gas
cleaners were installed, later modified to
meet the CETESB control standards.

Industrial processing of untopped

Usina Cresciumal S.A.

Anon. STAB, 1988, 7, (1),4-6,8,10 -
11 (Portuguese).

The title company operates a 6500 t.c.d.
sugar factory/distillery at Leme, Sao
Paulo, and an account is given of its
history since its foundation in 1964,
personnel, edaphoclimatic conditions
and the cane area, 7475 ha of which is
estate cane providing 650,000 tonnes of
cane and 2252 ha that of growers who
supply 155,000 tonnes of cane. Planting

108A

INT. SUGAR JNL., 1990, VOL. 92, NO. 1102



and cultivation practices are described
with details of varieties, soil preparation,
fertilization, etc., and also cane cutting,
loading and transport. Industrial equip-
ment is described including that for
weighing, unloading, preparation and
milling of cane, clarification of the juice
for sugar and alcohol manufacture,
evaporation, boiling, fermentation,
distillation, etc. Data are given from part
of the 1988 season.

Process of recovering shafts by
metallization

M. A. C. de Toledo. STAB, 1988, 7, (1),
43 - 44 (Portuguese).

An account is given of the practices
adopted at Usina Barra Grande whereby
the worn surfaces of mill roller shafts
are built up by metallization.

Recladding of mill rollers in sugar
and alcohol plants

Anon. STAB, 1988, 7, (1), 45 - 48
(Portuguese).

Information is provided by Lancer
Soldas Ltda. on their electrodes and
techniques for building up the crushing
surfaces of cane mill rollers by welding
metal onto the groove surfaces.

Limestone thermostability and the
kinetics of deterioration of quick
and slaked lime

R. Rodriguez M. and E.R. Le6n L.
ATAC, 1988, 47, (6), 2 - 8 (Spanish).

Parameters of major importance in the
calcination of limestone were studied
with the aim of establishing conditions
for production of lime of required
quantity and quality for clarification and
for prevention of its hydration during
transport and storage.

separated by centrifuge followed by
analysis of both sugar crystals and
molasses, including determination of the
oligosaccharide and polysaccharide
contents. Laboratory crystallization was
also carried out. Results showed that the
oligosaccharide concentration and oligo-
saccharide:water ratio had a major effect
on crystal deformation in normal factory
boiling, while the oligosaccharide:water
ratio alone affected the habit of crystals
obtained under laboratory conditions.

Effect of alkaline treatment on the
standard purity of final molasses.
Use of a mathematical method for
its determination

J. A. Urrutia and E. L. Ramos. ATAC,
1988, 47, (6), 39 - 47 (Spanish).

Treatment of syrup with NaOH or
Ca(OH), has been found to delay the
deterioration of raw sugar in bulk
storage; however, while it raises the pH
and thus reduces inversion, it also incr-
eases molasses sugar content. Exper-
iments are reported in which NaOH was
added to give a Na* concentration of
0.9% and 1.35% and Ca hydroxide to
give a Ca** content of 1.35% and 1.9%
and the effects determined of the Na and
Ca salts of the reducing sugar alkaline
degradation products on molasses sugar;
the effects of the CI™ anion were similar-
ly determined by adding NaCl and
CaCl,. The results showed that NaOH
and NaCl increased molasses sugar by
0.67 - 1.4% , thereby having the same
effect as pH on inversion; Ca hydroxide
and Ca chloride reduced molasses sugar
by 0.6% (0.4% with the higher hydrox-
ide concentration) but also increased
viscosity. It is therefore recommended to
find an intermediate mixing point at
which either hydroxide will minimize
molasses losses and changes.

Study of various parameters that
affect the sucrose crystal habit

J. V. Hormaza M. and G. E. Lines C.
ATAC, 1988, 47, (6), 34 - 38 (Spanish).

Samples of normal factory B-massecuite
were heated at 70°C and the crystals

Characterization of the production
and application of enzymes in the
Cuban sugar industry

1. Namer, J. R. Pérez, H. Dévila and E.
Rivas. ATAC, 1988, 47, (6), 48 - 51;
1989, 48, (1), 44 - 48 (Spanish).

Cane sugar manufacture

The use of dextranase to remove dextran
from juice and of alpha-amylase to elim-
inate starch is discussed and the econ-
omics of manufacture and application of
the enzymes discussed to show that con-
struction of a plant for the manufacture
of these and other enzymes in Cuba
would be preferable to their importation.

Characterization of the size of
suspended particles in mixed
juice at Pablo Noriega agro-
industrial complex

C.Fabré R. and I. Yanes M. ATAC,
1989, 48, (1), 50 - 56 (Spanish).

The distribution of particle sizes in
mixed juice was determined by screen-
ing to provide data for the design of a
battery of hydrocyclones. In the range
100 - 250 pm, bagacillo constituted the
major source of the particles, while very
fine bagacillo, soil and grit made up the
rest of the material. The overall size
range was 36 - 250 um.

Improving clarification waste
treatment with or without chem-
icals

S. Morales M. CubaAziicar, 1988, (Oct/
Dec.), 3 - 6 (Spanish).

The efficiency of clarifier mud filtration
was determined with up to 30% water
added and with or without 15 mg/litre
anionic flocculant. The optimum amount
of water for cake exhaustion and
insolubles retention was 15%. Although
flocculant application increased the
filtration rate by 5 - 8% and reduced
cake losses by 0.4%, these results were
not sufficient to justify the cost at the
concentration tested.

Study on the use of lime as alkal-
izing agent to retard deterioration

R. Gonzélez Z. and E. L. Ramos S.
ATAC, 1989, 48, (2), 6 - 12 (Spanish).

While syrup treatment with NaOH had
been found to reduce free amino-acid
formation and raise the pH and buffer
capacity (with salts of organic acids
formed by the action of the hydroxide on
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Cane sugar manufacture

reducing sugars stabilizing the pH) so as
to prevent deterioration of stored raw
sugar, treatment of 30°Bx water-diluted
syrup with Ca(OH), at 20% concentr-
ation and 40 - 50°C with continuous
stirring caused much greater total
organic acid formation than the NaOH
treatment and thus gave much greater
buffer capacity. It was found necessary
to seal the system against air so as to
minimize losses caused by increase in
the CO, content.

Results of evaluation of crystall-
ization of commercial and low-
grade massecuites in pans

I. Yanes, J. Lodos, O. G6mez and J.
Castaiieda. ATAC, 1989, 48, (2), 13 - 22
(Spanish).

Results of preliminary tests in which
vacuum pans were used as crystallizers
for A-massecuite and C-massecuite are
reported. In the case of A-massecuite,
there was a 1% rise in sugar purity after
spinning which took 14% less time, and
a 5% drop in A-molasses purity by
comparison with normal crystallization.
Vacuum crystallization of low-grade
massecuite caused a 4% fall in both
massecuite and final molasses purity and
a20% reduction in residence time by
comparison with conventional cooling.
Working capacity for both massecuites
rose substantially as a result of elimin-
ation of the mixing difficulties normally
encountered, and operation of the pans
as crystallizers posed no problems at a
normal vacuum.

Methods of calculating evapor-
ation efficiency in multiple-effect
systems in the sugar industry

R. Gonzilez Q. and M. Derivet Z.
Centro Aziic., 1989, 16, (1), 18 - 36
(Spanish).

Because of considerable scatter in
calculated values of the heat transfer
coefficient and evaporation ratio, these
criteria are considered of little value as
guides to evaporator performance. New
criteria were proposed as alternatives:
the specific evaporation ratio SER (=

W/A x DT x GJO, where W = amount
of water evaporated, A = area, DT =
temperature difference and GJO = feed
juice volume), specific evaporation
capacity SEC (= W/A x DT x Q, where
Q = heat flow) and juice processing
capacity JPC (= GJO/A xDT x Q).
Analysis of results showed that values of
these were subject to much less scatter.

Study of filtered juice clarification
by flotation at Argelia Libre agro-
industrial complex

G. Mayo P,, J. Gil O,, A. Enrich, O.
Pupo and J. C. Obregén P. Centro Aziic.,
1989, 16, (1), 37 - 40 (Spanish).

Flotation-clarification trials demon-
strated a high degree of insolubles
removal, a substantial rise in juice purity
and a major reduction in colour. A
number of recommendations are made.

Some acid-base characteristics of
cane juices

W. Burgos G., E. Gonzilez G., E.
Valdés B., M. Villalonga G. and R.
Alvarez B. Centro Aziic., 1989, 16, (1),
41 - 45 (Spanish).

Extraneous matter was found to cause an
increase in the acidity and buffer capac-
ity of weigher, crusher and mixed juice
samples. The buffer capacity of mixed
juice was greater than that of crusher
juice and there was a significant rel-
ationship between buffer capacity and
acidity but not between buffer capacity
and pH. Buffer capacity is a more
important indicator of juice quality in
regard to liming.

Effect of phosphoric acid on the
quality of commercial sugar

M. A. Perera S., O. A. Dobarganes E., S.
M. Betancourt M. and A. A. Méirquez S.
Centro Aziic., 1989, 16, (1), 46 - 49
(Spanish).

Analysis of sugar for pH, reducing
sugars, ash, insoluble matter, moisture
and pol showed that addition of 25 - 100
ppm phosphoric acid in vacuum pans

had no effect on quality but reduced
massecuite viscosity, substantially
decreased sugar colour and increased
crystal yield.

Protective equipment at
Umzimkulu sugar mill

Anon. S. African Sugar J., 1990, 74, 38.

A 200-mm Kelburn cyclone separator
installed in the main steam line at
Umzimkulu prevents water reaching the
turbine and subjecting the blades and
thrust bearing to extreme hydraulic
shock; it also helps remove scale or
swarf. With dry superheated steam,
99.75% separation of particles as small
as 75 um is achieved.

Cia. Agucareira Vale do Rosario

Anon. STAB, 1989, 7, (3/5),4 -9
(Portuguese).

This 15,000-t.c.d. plant first operated in
1966 in Morro Agudo, Sao Paulo, and
details are provided of the company’s
directors, factory capacities, cane supply
from growers of cane on 41,400 ha and
the agricultural conditions (climate,
varieties, etc.). In addition, information
is provided on the factory in respect of
reception and weighing of cane as well
as its washing, preparation and milling,
juice clarification for sugar and alcohol
manufacture, settling, evaporation,
boiling, fermentation, etc. Data from the
1988 season are tabulated; 2,234,905
tonnes of cane were crushed of which
724,153 were used to produce sugar and
1,510,752 to produce 1,039,300 hl of
alcohol.

Phytopurification of cane wash
water by aguapé

N. S. Rodrigues and M. M. Rodrigues.
STAB, 1989, 7, (3/5), 48 - 51 (Portu-
guese).

A scheme is presented for the purific-
ation of wash water and reduction of its
BOD by ponding and growing of the
title aquatic plant (also Baronesa or
Eichhornia crassipes). This must be
harvested from the treated water and can
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be used for cattle fodder while it can
also feed fish such as carp or be com-
posted. The system employs a series of
tanks through which the water passes
and it has been installed at Usina Central
Ledo in Alagoas. The treated water
meets the standards set by the Secretary
for the Environment and is the only one
to provide an economic return while
reducing pollution. The advantages and
disadvantages of the system are listed.

Operation of two four-roller mills
in Florida

J. F. Alvarez, A. Pacheco and H. J.
Cardentey. Sugar J., 1989, 52, (7), 13 -
15.

The 7th mill of the 7-mill Fulton tandem
at Atlantic Sugar Association was prov-
ided with a forced-feed roller to make it
a 4-roller mill, and the same modific-
ation was applied to the 6th mill in the
following season. Benefits of a 4-roller
mill discussed included: positive feed
with a consistent mill performance and
uniform flotation, the possibility of in-
creasing the maceration rate significant-
ly without affecting mill performance,
a20% reduction in mill speed without
affecting crushing capacity, a fall in the
amount of bagacillo released with the
juice, decrease in roller wear, greater
extraction with lower bagasse moisture;
there was no apparent increase in power
consumption. Comparison of the various
parameters in 1987/88 (after modific-
ation of the 7th mill) with those in 1988/
89 (with both modified mills in oper-
ation) demonstrated the advantages of
using two modified mills as against only
one in terms of reduced bagasse losses
and moisture content and increased pol
extraction.

Evaluation of sugar-sharing
scheme by cane quality and its
application

C.N. Chiu and R. Y. Chen. Taiwan
Sugar, 1989, 36, (6), 9 - 10 (Abstract
only).

Comparison between cane trash contents
in the entire loads of 20 cane box-cars

and results obtained by core sampling
at Hualien sugar factory in 1987/88
showed a very significant correlation
between the two methods. In 1988/89,
nine sugar factories adopted a sugar-
sharing payment scheme based on cane
quality as determined by the two meth-
ods, results of which were again com-
pared for 29 loads. Although the find-
ings confirmed the earlier results, a
difference of 0.41% was found between
the values for soil content; the difference
rose to 0.80% where the cane was harv-
ested manually. The ratios between the
trash contents and between the soil con-
tents in the upper, middle and lower
layers of an entire truckload were,
respectively, 100:110:113 and
100:136:219.

Comparison of cane trash con-
tents between estimation from a
core sampler and directly from a
whole vehicular load

P.C. Yang, Y. R. Tseng, C. P. Huang
and C. Y. Su. Taiwan Sugar, 1989, 36,
(6), 14 (Abstract only).

Results for the 29 loads measured at the
nine factories mentioned in the preced-
ing abstract showed that the average
cane trash content determined by core
sampler was 8.79% compared with
8.80% for the entire truckload. However,
where the cane was harvested manually
and loaded mechanically, the average
content as determined from the entire
load was 11.19% as against 9.07% by
core sampling, whereas the figures
found from the entire load where the
cane was manually cut and loaded,
harvested green and harvested burnt
were lower than the core sampling
values by 0.08, 1.01 and 1.35 units,
respectively. The average fibrous trash
and dirt contents determined from the
entire load were 7.64% and 1.16%,
respectively, compared with correspond-
ing core sampler values of 8.04% and
0.75%. The average dirt content found
from the whole load for manually cut
and mechanically loaded cane was
2.69% as against 0.80% by core sam-
pler; the values for the entire load for
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manually harvested and loaded cane,
cane harvested green and cane harvested
burnt were 0.26, 0.04 and 0.15 units
lower than the core sampler values.

Vacuum sulphitation system

L. G. Liu and F. J. Ho. Taiwan Sugar,
1989, 36, (3), 16 (Abstract only).

Double carbonatation followed by
double sulphitation is the main process
for white sugar manufacture in Taiwan.
Conventional sulphitation is carried out
under pressure; any leakage of SO, from
the pipeline or tank may cause serious
air pollution. In 1988/89, vacuum
sulphitation was tested at Touliu sugar
factory. A blower was installed at the
sulphitation tank to create vacuum in the
sulphur burner and gas washer. No SO,
leakage occurred, and any residue in the
flue gas was absorbed by a wet sieve
plate scrubber. The body and vanes of
the blower are of stainless steel to
prevent corrosion and abrasion. In tests
during the season, there was no atmos-
pheric pollution by the gas.

Studies on vertical crystallizers

M. H. Tsai, H. N. Lai and R. Y. Chang.
Taiwan Sugar, 1989, 36, (3), 16 (Ab-
stract only).

In order to increase supersaturation in
horizontal crystallizers, the temperature
of the massecuite must be reduced in
good time. There is often leakage of
cooling water from the mixing coil into
the massecuite, seriously affecting sugar
recovery. By contrast, the cooling elem-
ents in vertical crystallizers are station-
ary and separate from the mixer so that
they do not fracture so easily. The
cooling surfaces are large and it is easy
to reduce the massecuite temperature
steadily and smoothly. Vertical crystal-
lizers are also cheaper to build and
occuply less floor space. Test data from
Huwei sugar factory showed that a
combination of a horizontal and a
vertical crystallizer gave satisfactory
results. Molasses purity drop was 3.05
units in the horizontal unit and 5.52 in
the succeeding vertical crystallizer.
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Evaluation at Otmuchow sugar
factory of a candle filter station
manufactured by ZUP Nysa

1. Oglaza and S. Zarzycki. Gaz. Cukr.,
1990, 98, 35 - 39 (Polish).

Exploratory tests were conducted on a
Polish-built prototype candle filter
designed to handle thick juice and remelt
liquor and to replace imported models.
2nd carbonatation mud was used as
precoat. Every aspect of the filtration
process was examined. The performance
of the station proved to be generally
unsatisfactory for a number of reasons,
ranging from excessive effective volume
of the filter relative to the amount of
precoat, considerable juice turbidity
when the feed pressure exceeded 0.1
MPa, poor cake removal from the
elements, rapid blinding of the septa
(with temperature change having
greatest negative effect on flow through
the elements) and unsuitability of acid
regeneration of the cloth sleeves. A
number of suggestions are made arising
from the tests.

The effect of perlite on processing
parameters of juices in various
stages of purification

V. A. Loseva, N. V. Govorunov and I. S.
Naumchenko. Dokl. Voronezh. Tekhnol.
Inst., 1989, 8 pp.; through Ref. Zhurn.
AN SSSR (Khim.), 1990, (7), Abs. 7
R1558.

For maximum raw juice purification
efficiency, a method was developed in
which perlite filter aid was added to raw
juice before conventional treatment so as
to provide supplementary coagulation of
non-sugars. The effective amount was
0.04 - 0.06% by weight, depending on
the quality of the juice. Use of perlite
lowered the lime salts content by 10 -
20% (by weight), the content of reduc-
ing matter by 25% and the colour of
purified juices by 3 - 14% by compar-
ison with the traditional system. Invest-
igation of the effect of perlite on juice
thermostability showed that it inhibited
sucrose degradation.

Development of rational cond-
itions for adding perlite to raw
juice

V. A. Loseva, I. S. Naumchenko, Yu. S.
Serbulov and N. V. Govorunov. Dokl.
Voronezh. Tekhnol. Inst., 1989, 17 pp.;
through Ref. Zhurn. AN SSSR (Khim.),
1990, (7), Abs. 7 R1559.

When 0.04 - 0.06% perlite was added to
raw juice (see preceding abstract), the
purification efficiency of preliming was
greater at lower temperatures (45 -
55°C) than at higher temperatures. Raw
juice should be in contact with perlite
for 1 - 2 minutes, under which cond-
itions there is increased removal of non-
sugars. The purification efficiency of
preliming was 77% of the total purific-
ation efficiency as against 60% with
conventional treatment.

Modelling the process of sugar
crystallization by cooling

V. I Tuzhilkin, M. V. Lysyuk, A. I.
Sorokin and A. R. Sapronov. Izv. Vuzov,
Pishch. Tekh., 1990, (4), 66 - 68 (Russ-
ian).

A mathematical model is presented of
the massecuite cooling process which,
unlike those based on a hypothetical
molasses, allows for the influence of
non-sugars composition. It is a dynamic
model that assumes the presence of ideal
mixing and displacement and the abs-
ence of local turbulence in the immed-
iate vicinity of the sugar crystal, with
growth rate conforming to the McCabe
law whereby the excess sugar concentr-
ation has a positive value and temper-
ature reduction in the massecuite occurs
at a regular rate. A diagram is included
of a structural scheme for calculation of
the crystallization rate as well as curves
illustrating the changes with time of
temperature, cooling rate and mass
growth rate for massecuites of different
non-sugars composition.

Investigation of the effect of
monoammonium phosphate on
the sugar crystallization rate in
massecuite cooling

I. P. Mel’nik and A. P. Kozyavkin. Izv.
Vuzov, Pishch. Tekh., 1990, (4), 90
(Abstract only).

It was found that addition of monoamm-
onium phosphate to low-grade masse-
cuite increased the crystallization rate
1.4-fold, the cooling rate 1.1 - 1.25-fold
and the crystallization efficiency by 1.2 -
1.5%. The greatest crystallization effic-
iency was achieved when 0.10 - 0.25%
monoammonium phosphate was added
(by weight of massecuite).

Calculation of the heat exchange
surface area in sugar factory
vacuum pans

V. V. Maiorov, V. M. Fursov, O. V.
Fadeeva and I. V. Fadeev. Izv. Vuzov,
Pishch. Tekh., 1990, (4), 90 (Abstract
only).

A program, VATRA FOR, has been
developed and tested for use in an
Elektronik-100-25 computer to calculate
pan heat exchange surface. The program
enables optimum variants of the thermo-
technical system in a sugar factory to be
determined.

Effect of monoammonium phos-
phate on molasses quality factors

I. P. Mel’nik and A. P. Kozyavkin. /zv.
Vuzov, Pishch. Tekh., 1990, (4), 92
(Abstract only).

It has been found that addition of
monoammonium phosphate to low-
grade massecuite reduces the molasses
sugar content and lowers standard
molasses purity by 1.3 - 3.3%. At
temperatures above 50°C it causes a
sharp fall in mother liquor viscosity.

Czechoslovakian filter fabrics

E. Havlova. Listy Cukr., 1990, 106, 74 -
76 (Czech).

Two types of filter fabric are generally
used in Czechoslovakian sugar factories,
both of them mixtures of polyester and
polyamide. However, the quality of 747-
707, developed by Technolen as a
replacement for Neotex (imported from
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the UK) when filter-thickeners were first
introduced, has fallen as a result of
changes in its manufacturing process so
that it is no longer suitable, chiefly
because of its low chemical and mechan-
ical durability. The main requirements of
a desirable filter fabric are indicated and
attempts to develop suitable material are
discussed. A polyester cloth showed
promise in factory experiments over a
short period, with a permeability of
0.148 m¥m?sec, and should further tests
confirm the results it is recommended to
start production on a sufficient scale (al-
though there is a shortage of the fabric).
Parafil polypropylene cloth gave very
good results in factory experiments, with
a permeability of 0.144 m¥m?%sec, and it
has very good chemical resistance; it is
felt that it should be tested on a wider
scale, but the equipment for manufacture
of the fabric would have to be imported.

Juice purification and the energy
economy of sugar factories

M. Smetana. Listy Cukr., 1990, 106, 76 -
78 (Czech).

Czechoslovakia is the fourth highest
fuel- and energy-consuming country in
the world. There is need to reduce
energy consumption in the sugar
industry, and the effect of heat losses

in juice purification processes on the
energy economy of a sugar factory is
analysed. These losses are calculated

at 3.5 - 5.4% nominal steam on beet.
Convection losses from the surfaces of
equipment should not exceed 0.4 - 0.6%
in a simple scheme but will be higher
with a complex system; considerable
levels occur in settlers and rotary filters
(1.3 - 1.5% and 1.1%, respectively)
while 0.2 - 0.4% may be lost in filter-
presses. Heat consumption in carbon-
atation includes that used to raise the
temperature of the CO, (gas which has
been cooled in the scrubbers to 30 -
40°C) to approximately that of the juice;
the amount used increases with the lime
consumption and in extreme cases may
be 5.3% on beet. Water that is intro-
duced with milk-of-lime and for filter
cake sweetening-off increases the

evaporation requirements and hence
steam consumption. Mention is also
made of the effect of thick juice purity
on the amount of steam used in boiling
and for melting; tabulated data show
how an increase in purity from 89 to 93
is accompanied by a fall in steam con-
sumption from 24% to 18.79% on beet.

The Polish waste water treatment
plant at Hodonin sugar factory

V. Pohunek. Listy Cukr., 1990, 106, 82 -
88 (Czech).

At the modernized and expanded
Hodunin factory waste water is treated
anaerobically and then with activated
sludge (in two stages) in a plant supplied
by the Polish organization Chemadex.
The first of its kind in the Czechoslovak-
ian sugar industry, the plant has been in
operation for three years. Details are
given of the scheme and of the water
economy of the factory. Average red-
uction in BOD, in 1987/88 (including
post-campaign processing of stored thick
juice) was 98.6%, with the anaerobic
stage accounting for 68.4%, while 98%
reduction was achieved in the following
campaign (without thick juice process-
ing) with a maximum final BOD level
of 880 mg/litre and a maximum inorg-
anic matter content of 245 mg/litre
despite initial levels that far exceeded
the design values.

Density measurement

V. Zemének. Listy Cukr., 1990, 106, 89
-90 (Czech).

Three differential pressure systems used
to measure Brix and milk-of-lime
density are described with the aid of
diagrams.

Carbonatation juice sampling for
pH measurement and control in
carbonatation vessels

Beet sugar manufacture

3-way cock and a downward sloping
polyethylene-lined tube which had the
same diameter (1.5 or 2.0 in) through-
out; the tube may be at an angle of 30°
or 60° and at its upper end must be at a
point that is 60 - 70% of the overall juice
level in the vessel. Good results have
been achieved, with no cleaning needed
throughout a campaign.

Measuring liquid level in tanks
using pressure and differential
pressure sensors

V. Zemének. Listy Cukr., 1990, 106, 91
-95 (Czech).

Various systems for level measurement
in tanks based on the use of pressure and
differential pressure sensors are descr-
ibed and guidance given on use and
layout.

Sugar drying and cooling in a
fluidized bed

L. Morl, G. Lassig, V. Gonzélez R. and
N. Ley Chong. Centro Aziicar, 1988, 15,
(3), 3 - 11 (Spanish).

A fluidized-bed dryer/cooler developed
at Magdeburg Technical University in
East Germany is described and its
performance during two campaigns
discussed in which the temperature of
sugar was reduced from 50 - 70°C to
10°C and the moisture content from 0.5
- 2.0% t0 0.025% at a throughput of 20
tonnes/hr and a power consumption of 3
- 5 kWh/tonne. While these results were
identical to those obtained in a conven-
tional drum dryer at the same throughput
and power consumption, the fluidized-
bed unit consumed only 20 - 30 kg of
steam per tonne of sugar (compared with
50 - 70 kg/tonne in the drum unit) and
had much lower volumetric capacity and
surface area requirements.

Treatment of low-grade masse-
cuite: the new Co.Pro.B. station

V. Zemének. Listy Cukr., 1990, 106, 90
-91 (Czech).

Because of incrustation in the sampling
line from a carbonatation vessel, a new
arrangement was developed involving a

P. E. M. Cavicchioli and M. Maiani. Ind.
Sacc. Ital., 1990, 83, 7 - 11 (Italian).

Molasses of SO purity is treated by the
Quentin ion exchange process, diluted to
66°Bx, concentrated to 74°Bx in a
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falling-film evaporator, boiled in a
continuous crystallization tower to
94°Bx, cooled in a vertical crystallizer
and spun to give a raw sugar that is
suitable, after affination, for refining.
Details are given of the scheme, quant-
ities involved and automatic controls.
The energy consumption is relatively
low and the amount of waste product
minimized.

by reference to laboratory values, and
both the refractometer prism and polar-
imeter cell must be kept clean. Relative-
ly large fluctuations in readings caused
by high air or foam content in the
sample can be smoothed by comparing
the values with the mean results.
Experience has shown that the automatic
initial feed step in the factory systems is
subject to frequent disturbance.

Technological development in
food industries

P. W. van der Poel. Paper presented to
Symp. Comm. Int. Alim. Agric., 1990, 18
Pp-

The activities of Centrale Suiker Mij.
(CSM) in Holland, including sugar man-
ufacture, are outlined and the CSM share
of the Dutch sugar industry is indicated.
The processes used in sugar manufacture
and recent technological developments
are explained, with mention of laborat-
ory automation and quality assurance.

Automated purity determination of
sugar house products

G. Witte. Zuckerind., 1990, 115, 245 -
249 (German).

The purity of run-offs and pan feed
syrups is automatically determined on
the factory floor at three plants of Siid-
zucker AG. and in the laboratory at a
fourth plant. All steps in the process,
including sampling, feeding of the 500
cm® sample to a dilution weigher, 1:1
dilution of the sample (1:4 dilution of
molasses) with water, mixing, refract-
ometry and polarimetry are automatic
in the three factories while the first two
steps are manual in the laboratory
version. Purity calculation from the Brix
and pol relies on three factors which
correct, respectively, for dilution, temp-
erature (the measurements are conducted
at a selected value, e.g. 65°C, which is
relatively close to the process temper-
ature) and non-sugars composition. The
purity is printed-out. Mean accuracy is
+ 0.2 units. The temperature and non-
sugars correction factors require regular
adjustment (as a rule, daily per product)

On the 1989 campaign and new
technical developments

K. Buchholz and D. Schliephake.
Zuckerind., 1990, 115, 329 - 344
(German).

Extraction and pulp pressing: Tests at
Warburg factory on a system for juice
extraction by pressing instead of diff-
usion showed that, although only 98%
raw juice was obtained (on beet), the
sugar extraction level was at least 98.5%
and pressed pulp dry solids was signif-
icantly higher at approx. 50%. The
process comprised low-temperature
preliming of cossettes with 0.4 - 0.5%
CaO on beet to stabilize the cell wall
pectin and fix the colloids, treatment at
higher temperature and residence time to
make the cell membrane permeable, first
pressing to extract sugar and juice,
mixing to extract residual sugar and a
second pressing to obtain the rest of the
sugar and pressed pulp. Batch purific-
ation of the juice by the standard process
without preliming or carbonatation mud
recycling (0.8% CaO being used in lim-
ing) gave filtration coefficients, settling
rates, mud volumes and thin juice colour
contents that were comparable to normal
factory values and sometimes better.
Problems to be solved include the
adverse effect of increased lime salts on
evaporation and crystallization and the
question of pressed pulp drying. The
process could reduce energy consump-
tion and atmospheric pollution.

Studies on the use of pressing aids
revealed a clear interaction between
pectin in the beet cells, the protons in
added acids and polyvalent cations such
as Ca**; optimum pectin stability
occurred at pH 4.5. Both types of ion

contributed to cross-linkage and accel-
eration of water extraction in pressing
and displaced Na* and K* that adversely
affect pressing. Optimum for pressing
was a press water pH of 5.2 - 5.8 and
addition of Ca*™ at approx. 20 meq/kg
beet in the form of Ca sulphate at 1.5 g/
kg or sulphuric acid at 150 - 250 mg/
litre.

For control of microbial activity,
formalin was continuously added via a
ring system and lances to the middle of
a tower diffuser so that it was evenly
distributed throughout the diffuser cross-
section; a dose of about 0.01% on beet
kept the degree of infection almost
stationary over a longish period, while
addition of 10 ppm formalin once or
twice a day (preferably in the lower
section) restricted the infection level to
e.g. 200 - 300 mg/litre lactic acid.

Juice purification: Brieghel-Miiller
preliming is based on colloid (particular-
ly pectin) precipitation by backflowing
coagulate heavily charged with Ca*".
Experiments showed that the effects of
the countercurrent alkalization were
utilized only if the optimum flocculation
point (at which a maximum amount of
colloid is precipitated) was adjusted with
the limed and flocculated juice and not
with the milk-of-lime; hence, adding
milk-of-lime to the last compartment at
an end-point of pH 11.0 gave a turbid
juice, whereas adding the lime to the last
compartment and then withdrawing it
for a short retention in a circulation pipe
and then returning it to the compartment
at the same end-point of pH 11.0 gave
improved settling rate and mud volume
and a transparent juice, as did direct
addition of milk-of-lime to the last
compartment but at a final pH of 11.6
corresponding to the optimum floccul-
ation point in the penultimate compart-
ment.

A modification of the Braun-
schweig carbonatation system used at
Tulln factory to treat the juice from
12,000 tonnes of beet daily comprises
vertical tanks for precarbonatation,
intermediate liming in the upper section
of one vessel and 1st main liming in the
lower section, 2nd main liming in the
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upper section of vessel 3, 1st carbonat-
ation in vessel 4, 2nd carbonatation in
tank 5 and an after-reaction vessel 6
from which underflow is returned to 2nd
carbonatation, while 1st carbonatation
mud is recycled to the lower section of
vessel 3 for after-liming. Directional
feed pipes and internal ring distributors
below the floor of the vessel are provid-
ed for each carbonatation; tangential
feed via two distributors in the precarb-
onatator gives good residence time
distribution and mixing. Good mud
filtrability was obtained with reduced
thick mud recycling and low lime
consumption of 1.3 - 1.4% CaO on beet,
and no problems arose when the cam-
paign was prolonged and poor beet was
processed.

Environmental protection: Problems
concerning ammonia emission were
tackled. While generally only 55 - 70%
glutamine in thin juice is degraded
before evaporation, the aim was to
achieve at least 85% degradation; a
reaction vessel after 1st carbonatation
allowed 85 - 90% conversion (mainly to
pyrrolidone carboxylic acid but also to
considerable quantities of glutamic acid)
at 90°C, an alkalinity of 0.4 - 1.0% on
juice and a residence time of 15 - 30
min. The attached ammonia could then
be removed by stripping with steam or
air followed by acid washing; disadvant-
ages include juice coloration (because of
the higher temperature, alkalinity and
concentration) and disposal of the result-
ant concentrated ammonium sulphate.
Biological treatment of effluent converts
nitrogenous compounds to ammonium-
N, most of which is liberated during the
anaerobic stage although there is also an
increase of 20 - 100 mg/litre in the
amount in the waste water.

Waste gas from pulp drying can be
washed with milk-of-lime. Tests with
carbonatation mud as wash solution
reduced the SO, content by about 85%,
while an experimental washer using an
acid phosphate solution and serving as
2nd stage after a unit using a milk-of-
lime wash considerably reduced the
odour.

Non-sugars effect on molasses form-

ation: Plotting values of the difference
between the sugar introduced in beet and
the amount produced as crystal product
as a function of beet alkali and NH,-N
contents showed that the (K + Na)
content had a more dominant effect on
sucrose solubility. Non-sugars in thick
juice and molasses (NS) may be divided
into alkali salts and residual non-sugars
(RNS); if the RNS:NS ratio is high and
hence the alkali salts content low, the
effect on solubility is reduced or may
even be negative and vice versa. How-
ever, while this division of the non-
sugars is theoretically sound, consider-
able individual deviations can occur in
calculations.

Continuous white sugar boiling: Oper-
ation of the 4-chambered evapocrystall-
ization tower at Schladen showed no
need for cleaning of chamber I through-
out the campaign, chambers 2 and 3
needed only one cleaning while there
was sufficient incrustation in chamber 4
to warrant two cleanings so that the
initial apparent heat transfer coefficient
could be restored. The low value of 250
W/m?/°C was attributable to a number of
factors including air entering the heating
steam. A cascade of 4 linked batch pans
as a continuous system with stirrers
above the calandria at Briihl gave satis-
factory crystal formation, with an hourly
massecuite throughput of 73 tonnes and
an average crystal content of 55.7%;
however, fine grain occurred in the last
pan, which was used to tighten the
massecuite, while the heat transfer coeff-
icient was distinctly lower than that in a
tower, indicating the need to operate at a
greater level to allow the effect of the
stirrers to complement normal masse-
cuite circulation.

Continuous low-grade boiling: An
evapo-crystallization tower was used at
Rethen for low-grade boiling at an aver-
age throughput of 30 tonnes/hr (reaching
37 tonnes/hr on occasions); heat transfer
coefficients were very good. Steam
pressure was 0.56 - 0.60 bar in chambers
1-3 and 0.86 - 0.90 bar in chamber 4.
Brix fluctuations in chambers 3 and 4
caused by fluctuations in atmospheric air
pressure were eliminated once vapour
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pressure control was transferred from a
differential pressure to an absolute
pressure system.

Crystal footing operations: By adjusting
the quantities of seed slurry and of
crystal footing used for white sugar 1
(WS 1) and WS 2 pans, it was possible
to use the same crystal footing plant to
produce a fine WS 1 crystal of 0.48 mm
as well as a coarse one of 0.8 mm while
maintaining the size of WS 2 crystals at
0.66 - 0.70 mm.

Measuring techniques: For determin-
ation of mother liquor Brix in contin-
uous boiling from which to determine
the crystal content and supersaturation,
three approaches were tested: (i) refract-
ometry to measure the Brix, (2) meas-
urement of the surface boiling temper-
ature simultaneously with measurement
or control of the pressure in the vapour
space and Brix calculation from the
BPE, and (3) measurement of conductiv-
ity as indirect measure of Brix. Prelimin-
ary results of tests in an evapo-crystall-
ization tower showed that a K-Patents
refractometer gave points falling along a
rectilinear curve that was parallel with
the 45° line on a graph of measured Brix
values vs. analytical data; there was a
small measuring error with crystal-free
solution, and a larger error for masse-
cuite with a jump in the baseline (poss-
ibly due to distortion caused by light
reflection on the crystal surfaces). A
QuaT measuring system based on the
relationship between temperature and
the natural frequency of the quartz
oscillator also gave results falling along
a straight line parallel with the 45° line,
but with some scatter caused by move-
ment of the massecuite around the
measuring point and contact between the
sensor, vapour bubbles and crystals. A
Siemens Ardometer E pyrometer for
surface temperature measurement also
gave good parallelity with the 45° line,
with a greater error in massecuite than in
crystal-free solution; aspects requiring
attention include the distance from the
massecuite surface, adjustment of the
emissivity in accordance with the
surface being measured, and prevention
of condensation at the sensor.
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By-products

Vinasse: treatment by anaerobic
biodigestion — current prospects

B. B. M. Rocha. STAB, 1988, 7, (1), 49 -
50, 52, 54 (Portuguese).

The UASB (up-flow anaerobic sludge
blanket) system for vinasse treatment
appears to be the most suitable method
of vinasse treatment and a table is
presented on projects for its adoption,
including operational and ordered units
and one being installed. The use of the
gas produced as a fuel for vehicles is
studied; this requires its compression for
storage in a vehicle fuel tank and the
costs of producing such a fuel are
discussed.

Study of the kinetic behaviour of
industrial alcohol fermentation
conducted by the discontinuous
process

J. N. de Vasconcelos and V. Vilela.
STAB, 1988, 7, (2), 40 - 42, 44, 46, 50
(Portuguese).

An industrial alcohol fermentation of
cane juice was studied from start to
finish by sampling and analysis at hourly
intervals, with measurements of the
cellular content (dry weight), total
reducing sugars, ethanol, volumetric
percentage of fermentate, and densities
of the fermentation medium and yeast-
free wine.The kinetic behaviour of the
process was characterized, showing that
the profile of must feeding had a marked
influence on the fermentative efficiency
and the productivity of the process.

Gasification of bagasse; an alter-
native for the cane sugar industry

A.D. V. Cortez. Brasil Aguc., 1988,
106, (5/6), 15 - 19 (Portuguese).

The potential for cogeneration of steam
and electricity by the use of gas turbines
fed with gasified bagasse is discussed
and an example quoted of a distillery in
Sao Paulo state which is acquiring a
multi-stage turbogenerator and is expect-
ed to be able to produce surplus power
of 3000 kWh for sale. (See also Larsen
etal.:1.8.J.,1990, 92,49 - 54, 62 - 66.)

Removal of organic contaminants
by the system of hydroselection in
the process of ethanol manufac-
ture

M. Paterson, S. E. L. de Araijo, J. I. de
Moraes and F. A. D. Melo. Brasil Aguc.,
1988, 106, (5/6), 20 - 26 (Portuguese).

The hydroselection method of purific-
ation, introduced into a distillery in
Paraifba state, was evaluated by quantit-
ative determination of organic contamin-
ants in the alcohol mixtures produced at
different stages of the manufacturing
process. Relationships were established
between the ethanol content of the
aqueous mixtures and the impurities
present. The analyses showed that the
system was efficient in the separation
of both light (esters and aldehydes) and
heavy (propyl, butyl and iso-amyl
alcohols) components of the impurities.
The average product quality met the
standard specifications set by the Sugar
and Alcohol Institute.

Evaluation of the development of
ethanol fermentation in different
situations of the industrial pro-
cess

M. Paterson, J. M. M. Borba, F. A. D.
Melo and J. I. de Moraes. Brasil Aguc.,
1988, 106, (5/6), 27 - 32 (Portuguese).

Fermentation processes were compared
during the 1987/88 season at a distillery
in Paraiba with two kinds of yeast
(Saccharomyces cerevisiae and §.
uvarum). The yeast was recovered by
the Melle-Boinot system in which the
pH is reduced to 2.5 to disinfect the
process and also recovered direct
without any pH adjustment. Physico-
chemical and microbiological analyses
were made of the cane juice, wine, yeast
cream and separated yeast. The results
showed that the best fermentation yield
and productivity were obtained using S.
uvarum and recovering the yeast after
reducing the pH.

Whole cane and cane burnt with-
out topping: preliminary results

obtained

F. A.D. Melo, J. M. M. Borba and M.
Paterson. Brasil Aguc., 1988, 106, (5/6),
33 - 37 (Portuguese).

A study was made on an industrial scale
of the use of green and burnt cane, topp-
ed and untopped, for the manufacture of
alcohol in an autonomous distillery. The
results showed that, in terms of ferment-
able sugars per ha, untopped green and
burnt cane provided similar yields and
that the use of whole cane as raw
material is justified because of the
higher amount of biomass. In both green
and burnt cane better results were
obtained with untopped stalks.

Sugar cane and its crop residues
as cattle fodder

J. Ugarte. ACPA, 1988, 7, (1), 44 - 49
(Spanish).

To be suitable as cattle fodder, cane
needs supplementing with nitrogen,
usually in the form of urea. Cane dried
in the sun to replace half of the cereals
in rations fed to dairy cattle together
with fresh pasture or silage has increased
milk yields. Since cane in Cuba is harv-
ested in the rainy season, it is difficult to
preserve and yet is unsuitable if fed
fresh because of its low digestible
energy content, while ensilage has
shown little promise. Cane leaves
constitute a low-cost feed of value in the
dry season; it is possible to harvest up to
2.7 tonnes/ha dry matter in the form of
leaves, which would feed 2.5 - 2.8 cows/
ha, although it needs to be treated to
increase its energy value, and it is
generally used as a fibre supplement in
high-energy rations. Digestibility can be
increased by treatment with NaOH.

Evaluation of clarifier mud as
source of phosphorus for sugar
cane with the use of P-32

A. Cabrera, M. Lépez, E. Angarica and
I. Chévez. Rev. INICA, 1986, 3, (2), 93 -
100 (Spanish).

A greenhouse experiment was conducted
with 32P to evaluate plant uptake of
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phosphorus from clarifier mud applied
to pot-grown cane at the equivalent of
100 tonnes/ha after single superphosph-
ate had been added to the soil at 100 kg/
ha. Results showed that the mud restrict-
ed P uptake from the superphosphate but
increased uptake of soil P in the absence
of the superphosphate. The P,O, content
of the mud was found to be equivalent to
650 kg/ha.

Thoughts on the efficiency of
mixing cane crop residues with
NaOH and molasses

J.R. Espinosa R. and A. Urquiza U.
ATAC, 1988, 47, (6), 21 - 30 (Spanish).

A plant is described that was used in
tests on cane trash mixing with NaOH
and molasses to provide a suitable cattle
fodder. Once modifications had been
made to overcome some teething
problems, it was expected to be able to
produce feed of stable quality at a trash
throughput of 2.5 tonnes/hr.

Study of the effect of treatment to
retard raw sugar deterioration on
the fermentability of molasses

M. Lépez and E. L. Ramos. ATAC,
1988, 47, (6), 52 - 56 (Spanish).

Experiments are reported which showed
that, although syrup treatment with
NaOH or Ca(OH), to delay raw sugar
deterioration in storage caused a 10 -
20% decrease in the reducing sugars
content, it had no adverse effect on the
fermentability of the molasses used as
substrate for cultivation of Saccharomy-
ces cerevisiae.

Determination of the tensile
strength and Young’s modulus of
cane residues

J. Bestard H., P. Hurtado M. and J. E.
Nieot S. ATAC, 1989, 48, (1), 33 - 34
(Spanish).

The tensile strength and Young’s
modulus of green and dried cane leaves
were determined at up to 88.6% mois-
ture content as a contribution to the
knowledge needed for mechanical

chopping of the material. Results
showed that non-uniformity of moisture
distribution and hence of the texture
caused considerable variation in the
measurements. There was very little
longitudinal elasticity, while the green
leaves had greater tensile strength at
below 40% moisture than above it.

Techno-economic aspects of fur-
fural production from bagasse. |

By-products

containing 20% dry solids, 11% sugar
and 0.5% fibre as cattle feed under
drought conditions are discussed by
comparison with filter cake containing
25% dry solids, 2% sugar and 6.3%
fibre.

Definition of a preliminary ex-
pression of the reaction velocity
during sulphate pulping of
bagasse

Anon. Ind. Azuc., 1988, 94, (1048),4 - 5
(Spanish,).

A brief review is presented of furfural
manufacture from bagasse, including
outlines of batch and continuous proc-
esses, furfural applications, development
of a furfural industry in Latin America
and the Caribbean and techno-economic
and marketing aspects of furfural in
Mexico.

Glucose from sucrose. Prelimin-
ary study

E. Duarte, A. Farifias and G. Lago.
CubaAziicar, 1988, (Oct./Dec.), 18 - 20
(Spanish).

A brief review is presented of methods
used to produce glucose from sucrose. A
method based on the difference in sol-
ubilities between glucose and fructose in
saturated solutions at 20°C in the pres-
ence of invert syrup provided a rapid
means of crystallization without the
need to use glycerol as solvent (which
thereby avoided the adverse effect of
heat used for its recovery on the fructose
syrup). pH and the amount of seed added
were found to be of major significance,
and optimum values were 4.5 and 2%,
respectively; at these values, a glucose
yield of 44% was obtained from a refin-
ed sugar liquor. A syrup of 71 - 73°Bx
containing 58 - 61% fructose was also
obtained.

Use of unfiltered clarifier mud as
animal fodder. |

R. Rodriguez E. and C. Esturo C. Centro
Aziic., 1989, 16, (1), 3 - 8 (Spanish).

The benefits of unfiltered clarifier mud

I. Rodriguez R., I. Herndndez L., E.
Pérez R. and E. Gonzilez S. Centro
Aziic., 1989, 16, (1), 50 - 52 (Spanish).

An investigation of delignification on a
pilot plant scale at 160 - 170°C of
sulphate pulp produced from bagasse
revealed two distinct sections on the
curve of reaction velocity vs. lignin
content of the pulp. On an industrial
scale, the reaction velocity could be
suitably expressed as a function of the
permanganate number.

Study of the best conditions for
operation of a semi-chemical pulp
plant using a polyoptimization
method

L. Perurena C. and E. Gonzilez S.

Centro Aziic., 1989, 16, (1), 53 - 62
(Spanish).

The validity of a multi-criterion method
for optimization of a process for card-
board manufacture from bagasse pulp
was demonstrated in a study in which
the physical properties of the pulp and
yield were used as parameters.

An aggregate global model of the
bleaching section at Jatibonico
white paper combine

I. Rodriguez R., R. Santos H., S. Le6n
and M. Estrada. Centro Azic., 1989, 16,
(1), 63 - 69 (Spanish).

Mathematical models of the bleaching
process were obtained that provided
information on the effects of the more
important variables on the properties of
the bagasse pulp and plant performance
for use in an overall model aimed at
optimization.
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By-products

Economic effect of some meas-
ures for energy conservation in a
paper mill

G. Raumbaut and E. Gonzélez S. Centro
Aziic., 1989, 16, (1), 70 - 75 (Spanish).

The economic benefits of: heat recovery
from a Damujf paper machine, replace-
ment of the hydraulic system with
drying presses, adjustment of the excess
air coefficient in the steam boilers and
using deaerated steam for bagasse heat
treatment are discussed.

Bacteria contaminating the ethan-
ol fermentation process and their
sensitivity to penicillin and penta-
chlorophenol

M. A. T. Rodini. STAB, 1989, 8, (2), 52
- 54 (Portuguese).

A number of bacterial species were
isolated from the different stages in the
alcohol fermentation process and were
tested for their reaction to penicillin
(Pen) and pentachlorophenol (PCP).
Bacillus subtilis and B. megaterium were
resistant to up to 400 ppm Pen but were
controlled by 60 ppm PCP. Another
unidentified bacillus was resistant to Pen
but was controlled by 40 ppm PCP, as
were two Lactobacillus spp. Acinetobac-
ter calcoaceticus was resistant to both
Pen and PCP. Micrococcus lylae and a
Pediococcus sp. were controlled by 400
ppm Pen and 60 ppm PCP while another
species of Microccus was controlled by
300 ppm Pen and 40 ppm PCP. Two
Leuconostoc spp. were controlled by 40
ppm PCP and one by 300 ppm Pen; the
other required 400 ppm Pen.

Effect of the biocide Quimatec MA
(non-chlorinated phenol) on the
behaviour of Fleischmann, M-300-
A (TA-79) and 1Z2-1904 yeasts

M. D. W. de Braunbeck, H. V. de
Amorim and A. J. de Oliveira. STAB,
1989, 8, (2), S5 - 58 (Portuguese).

In Brazil most distilleries use the Melle-
Boinot process in which the yeast is
recycled after separation by centrifuge.

The effects of the title biocide were
examined in the laboratory on yeasts
used for three cycles, measuring the cell
numbers/ml, cell viability and reproduc-
tion, as well as fermentation yield and
infection. Two strains of Saccharomyces
cerevisiae and one of S. uvarium were
examined and it was found that the
biocide raised the fermentation yield
with the former but did not affect the
latter.

Considerations on new fermenta-
tion processes for the production
of ethanol

L. A.R. Pinto. STAB, 1990, 8, (3/4), 42
(Portuguese).

Two basic requirements are stated for
alcohol fermentation, viz. maximization
of the time of retention and maintenance
of the best environment possible. New
techniques such as the use of immobil-
ized cells meet the first of these and
allow great efficiency, continuous
operation and automation. The use of
new organisms such as Zymomonas
mobilis also shows promise; however, in
addition to the fact that equipment such
as suitable tanks, centrifuges, etc. are
already in use for fermentation with
Saccharomyces spp. employing the
Melle-Boinot process, there is still scope
for the latter’s improvement, including
continuous operation, while there are
hazards in the adoption of the newer
processes as well as the requirement for
considerable investments.

Effect of beet pulp hydrolysis
conditions on pectin yield and
quality

V. V. Andreev, L. P. Parshakova and
L. A. Demchnko. Kachestvo Konservir.
Produktsii i Metody ero Opredeleniya,
1989, 77 - 81; through Ref. Zhurn. AN
SSSR (Khim.), 1990, (5), Abs. 5 R1497.

Investigations showed that the quality of
beet pectin as gelling agent was consid-
erably lower than that of apple or citrus
pectin, from which it is concluded that it
is inadvisable to use beet pulp for pectin
production.

Ethanol production and flocc-
ulation at high temperatures by
yeasts bred for fermentation of
beet molasses

K. Moriya, H. Iefuji, H. Shimoi, S. .
Sato and M. Tadenuma. J. Brewing Soc.
Japan, 1988, 83, 834 - 837; through
Food Sci. Tech. Abs., 21, Abs. 9 H 125.

The relationship between ethanol
production and flocculation at high
temperature was studied, using Sacch-
aromyces cerevisiae bred for ethanol
production from beet molasses. Dis-
persed yeast cells were more susceptible
than flocculent cells to elevated temper-
atures (40° and 50°C). The flocculent
strain M-9 produced 7.2% and 3.2%
ethanol at 40° and 50°C, respectively.
Flocculating capacity survived incub-
ation at 70°C but was destroyed by
chymotrypsin digestion.

Ways of utilizing waste from beet
sugar manufacture in the Soviet
economy

P. V. Poltorak, L. G. Belostotskii, V. A.
Lagoda and L. I. Tanashchuk. /zv.
Vuzov, Pishch. Tekh., 1990, (4), 5-9
(Russian).

A review is presented of the literature
(with 62 references) on utilization of
waste from beet sugar factories in the
Soviet Union. The survey includes: soil
separated from beet which contains a
large quantity of valuable minerals and
humic compounds and so is suitable for
use in fertilizer manufacture; mud
separated from flume-wash water which
is also of benefit, possibly mixed with
filter cake, for production of compost
and fertilizers as well as for landfilling
where little is grown; filter cake, which
is of value as a fertilizer and soil amel-
iorant; overburnt lime and limestone
residue suitable for use in road resurfac-
ing and building work; boiler ash and
clinker, also of value for road and build-
ing construction; waste water which,
after suitable treatment, may be sprayed
on the land; and CO, recovered from
boiler flue gas for use in carbonatation.
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Total energy integration at Ipswich factory
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Figure 10. 2nd carbonatation juice heating

circulation juice heaters and only one of
the two heaters was used throughout the
campaign.

The raw juice heaters performed
well except for a period when heater
cleaning was not at its optimum owing
to failure of the chemical cleaning
pump. It should be noted how important
this system of heater cleaning is; it is
essential that the cleaning flow is above
the normal juice flow rate and that the
cleaning is performed in reverse to the
normal juice flow.

The thin juice heaters performed
well but the screen in the thin juice tank
was not totally effective and small
particles of sulphur/carbon still fouled
the first heater in line. Another attempt
at screening for the 1990/91 campaign
will be required to overcome this and

alleviate the repetitious cleaning.
Power generation plant

Prior to the 1989/90 campaign a
new boiler and turboalternator were
installed. This plant consisted of a 50
tonnes per hour coal-fired boiler gener-
ating steam at 72 bar and 510°C. The
boiler was supplied by NEI Power
Projects Ltd. and was manufactured by
the Danish company, Aalborg. Fitted
with an NEI International Combustion
Ltd. chain gate stoker, the boiler is a
radiant type hanging above the stoker
from support steelwork. Steam passes
from the boiler to a turbine manufac-
tured by AEG of West Germany fitted
with a 10 MW alternator supplied by
Brush Ltd. of the UK.

Following the factory philosophy

Figure 11. Thin juice heating

of central control, the boiler and gener-
ator controls were fitted with Turnbull
Control Systems plant-mounted instru-
mentation and a Maxivis (VAX) over-
view computer was installed in the
central control room, together with
closed-circuit television equipment to
allow viewing of the boiler house and
power house from the central position. It
had been intended that, once the boiler
operators were fully trained in the oper-
ation of the new equipment, they would
operate from the central control room
with the ability to move freely from the
control room to the power plant.

In practice this could not be
achieved, owing to major problems with
the boiler plant. These problems incl-
uded failure of the stoker chain and

continued on page 209
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Weak cation softening of thin juice

For the past five years Amalgam-
ated Sugar has been softening thin juice
at their Twin Falls beet sugar factory.
This past year another installation was
commissioned at their Mini-Cassia
facility. These softeners were not
installed merely to produce soft thin
juice even though there are some real
advantages to be gained by doing so.
The ultimate goal was to produce a soft
molasses which could be processed in
the company’s “chromato-separator” for
sugar recovery. This softening process
has been a real success both from the
thin juice and molasses standpoint. The
first softener was placed in service
several years before the separator was
built so that the system was perfected
and operating well when the separator
came on line.

There are various methods avail-
able for softening thin juice. Some of the
advantages and disadvantages of these
systems are listed below:

(1) Conventional strong cation exchange
(a) Low operating capacity
(b) Excess regenerant is required
(c) Large installation
(d) Waste regenerant production

(2) The Gryllus process
(a) No regenerant chemicals
(b) No dilution
(c) Low resin capacity
(d) Molasses is not soft

(3) The N.R.S. (New Recovery System)
(a) Uses a strong cation exchanger
in sodium form
(b) Thin juice plus sodium hydrox-
ide for regeneration
(c) No dilution
(d) Low resin capacity
(e) Cooling to 40°C is required for
regeneration
(4) The weak cation exchange system
(a) High resin capacity
(b) Small installation
(c) Minimal dilution
(d) Waste used as pressing aid
(e) Excellent softening
(f) Requires special operating
conditions

A good summary appeared in 1988'.

By T. H. Henscheid, L. Velasquez and D. Meacham
(The Amalgamated Sugar Company, Twin Falls, Idaho, U.S.A.)

)
-

-
T. H. Henscheid

\

L. Velasquez

. L 3 D. Meacham

The Amalgamated Sugar Company
used the weak cation exchange system?
which was developed in-house to soften
thin juice. It was first installed in the
Twin Falls factory for the 1984/85 beet
campaign. Prior to this time a pilot unit
was installed which processed about
one-third of the juice flow. Installation
was originally on an upflow basis using
two cells. It was later changed to three
cells and switched to downflow.

The softener uses a weak cation
exchange resin in the hydrogen form.
Because of this, special operating
conditions have to be imposed on the
system in order to prevent inversion of
the sucrose. Flow rates through the resin
bed are kept very high (40 - 100 bed
volumes/hr) at temperatures slightly
above 80°C. To maintain this high flow
rate it is imperative that the juice be free
of suspended solids. Double filtration of
second carbonatation juice is practised at
our plants and the filtered juice checked
for suspended solids. In the six years of
operation, plugging of the resin bed by
suspended solids has never shut down
the softener. Temperatures are also very
critical to the operation because, below
80°C, bacterial infection became a real
problem.

The system incorporates a three-
cell design with two cells being ex-
hausted on thin juice simultaneously.
These are staggered with respect to
exhaustion so that both do not require

regeneration at the same time. The third
cell is being regenerated or in standby
(Figure 1).

The high resin capacity and the
fast flow rates make it possible to
process the entire factory stream (6200
short tons/day slice) with a very small
installation in comparison to other
processes using strong cation exchange
resins.

When a new cell is placed on-line
the processed juice leaves the cell at a
low pH (Figure 2). This is due to the fact
that not only calcium and magnesium
are exchanged for hydrogen ions but
also the sodium and potassium are
picked up by the resin. As the cell
continuous to exhaust, these sodium and
potassium ions are displaced from the
resin by calcium and magnesium. About
80% of the otal resin capacity is
occupied by divalent ions at the time the
cell is removed from service. The
remaining 20% is occupied by sodium,
potassium and hydrogen ions.

This low pH juice must be neutral-
ized as soon as possible after leaving the
softener in order to reduce invert
formation. This can be done by adding
either MgO or soda ash. The amount of
the invert formed across the softener is
then very small. However, as lime salts
increase and the system is cycled more
often, the amount of invert would also
increase. Invert is formed during the first
60 minutes of the cycle (Figure 3) when
the pH is low. Toward the end of the
cycle the pH approaches the pH of the
feed and further neutralization is not
needed and no invert is formed.

A characteristic of weak cation
exchange resins is that in going from the
hydrogen form to the monovalent metal
cation form the resin swells significant-
ly. If the flow rate is too high to allow
this resin to expand, the beads are
compressed together causing a high
pressure drop across the resin bed. This
swelling lasts for the first 30 - 60
minutes then starts to decrease again as

Paper presented to Sugar Industry Technologists, 1990.

1 Lancrenon & Hervé: Sugar Tech. Rev., 1988, 14, 207 -

2 Schoenrock et al.: U.S. Patent 3,982,956 (1975).
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the monovalent ions are displaced by
divalent ions. Cell construction must be
such that it allows the initial expansion.

Exhaustion cycle length varies
with lime salts concentration. Minimum
cycle lengths of four hours are necessary
to turn around a cell properly and
preserve the resin integrity. Cycle
duration becomes very long as lime salts
concentration decreases and may last 30
- 40 hours. Figure 4 shows the cycle
length versus lime salts concentration
for the Twin Falls softener during the
1989/90 campaign. This graph reflects
the average of all three cells and over
594 cycles. With high lime salts concen-
trations the cycle length becomes so
short that the softener cells cannot be
turned around fast enough. Either some
calcium must be allowed to leak through
the softener or soda ash must be added
to second carbonatation in order to
reduce lime salts to a level at which the
softener is able to process the juice.

When a cell first comes on line
there is a very small amount of divalent
ions in the processed juice. This is due
to a small amount of divalent ions being
left in the resin following regeneration.
They may be either attached to the resin
or present as residual calcium sulphate.
Counter-current regeneration would
eliminate this leakage. The quantity is so
small, however, that it does not effect
juice quality. Divalent ions are totally
eliminated from the juice until the resin
is nearly totally exhausted. When leak-
age starts to occur the cell is removed
from service and the next cell placed on
line (Figure 5).

During sweetening-on, the water in
the cell is pushed forward and goes to
the diffuser supply tank. During sweet-
ening-off, the juice is pushed across the
resin and returned to the softener supply.
These cut-off points are determined by
conductivity measurement with a timed
back-up. As aresult very little water is
pushed forward to the evaporators.

Regeneration is carried out co-
current to the juice flow. Sulphuric acid
is the regenerant of choice so it can be
recycled to the diffuser. Hydrochloric
acid presents less of a problem but adds

Weak cation softening of thin juice

Filtered thin juice Regenerant
Softened thin juice
] | | | |
Time 0 T 2T 3T 4T
Column 1 — e e
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Column 2 ' - — = = - |
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Fig. 1. Three-cell softener arrangement
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Fig. 2. Exhaustion pH profile

chlorides to the system which are
detrimental to stainless steel and are
more melassigenic than sulphates. Since

the calcium sulphate formed during
regeneration is only sparingly soluble,
care must be taken to ensure that it
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Weak cation softening of thin juice
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remains in solution; to do this the acid gen form (Figure 7).

concentration must be below 0.5%. The
disadvantage here is that a large volume
of spent regenerant is produced. It can
all be returned to the process but must be
metered into the diffuser supply at a rate
which gives the desired quantity of
pressing aid or pH to the diffuser supply
water. Early in the regeneration cycle
the effluent is primarily calcium sulph-
ate. Toward the end of regeneration the
pH drops and the acid concentration is
the major constituent. A typical regen-
eration pH profile is shown in Figure 6.
The weak cation exchange system
can be regenerated very efficiently with
only 110% regenerant on capacity to
give complete conversion to the hydro-

If run countercurr-
ently the same regeneration could be
achieved with 100% regenerant on
capacity. In our process sulphuric acid
is used to adjust the pH of the diffuser
supply water. Any excess regenerant
reduces this requirement and is therefore
not wasted.

A typical regeneration profile is
shown in Figure 8. Following regener-
ation a rinse step is very critical to
ensure that any precipitated calcium
sulphate is rinsed from the resin. This
also keeps pipes and tanks free from
scale. All the water is returned to the
diffuser supply water so no waste
streams are produced.

Fig. 6. Softener spent regenerant pH profile

The system works very well and
produces a thin juice with an average of
less than 0.006 g CaO/100 RDS when
the cells are exhausted to the point of
leakage. If desired, this can be reduced
to zero by switching cells at an earlier
point.

The benefits gained by softening
thin juice are substantial. Our factories
have been able to slice more beets
because of the clean evaporators. Energy
usage per tonne of beets sliced has
dropped significantly. Evaporator boil-
outs have been eliminated and scaling of
thick juice filters no longer occurs. Pan
vapours have improved, increasing sugar
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115m3 low raw pan at Stidzucker A.G. Zeil. (Supplied through Wiedemann KG).

Installations of stirred and unstirred continuous FS continues to demonstrate its leadership in

pans with optimal Brix control using FS Duotrac  sugar house technology.

radio frequency probes.
The prototype stirred pan at Zuckerfabrik + (=)

Raffinerie A.G. Aarberg has now been joined by FLETCHER SMITH

a production unit for making ‘B’ and ‘C’ seed
Fletcher Smith Limited Norman House Friar Gate Derby DE1 1NU England
magma. Telephone: (0332) 372727 Telex: 37514 FS G Telefax: (0332) 385895

Prototype Production unit
Seed magma continuous pans - Aarberg. (Supplied through Wiedemann KG).



100
80—:
]
1
2 ]
s 60
b3 4
Q ]
| < -4
[ 3]
o ]
- 4
T 40
* ]
20
043
0 20 40 60 80 100 120
% Regenerant
Fig. 7. Regeneration curve for softener
0.0807
]
0.060
z ]
s ]
£ ]
2 4
T 0.040 .
Q 1 cat* ion concentration 2
g ] £
T ] c
. g
3 0.020
] 4
] LA IR
] . » \
b H* ion concentration ~e.
0.000 +<Frrtrerrtrerr et e e e
0 100 120
Time into regeneration, min

Fig. 8. Juice softener regeneration profile

end capacity and allowing the use of
lower vapours. The resulting benefits to
our process we feel would pay for the
installation in about four years. The real
economic benefit, however, is in

producing a molasses that is of sufficient
quality to process in the separator
without any further softening.

With soft juice there can be some
increased corrosion of pipes and evap-

Weak cation softening of thin juice

orators. As a precaution the evaporator
bodies were coated above the wetted
surface. After five years of operation,
the corrosion rates have not been
excessive. If the evaporators are not
coated, there is a slight increase in
corrosion rate.

Total energy integration at
Ipswich factory

continued from page 205

castings, heavy build-up of slag on the
economizer and screen tubes, and the
requirement to slice the slag from the
side walls near the grate. Nevertheless,
having all the information within the
central control room allowed all produc-
tion personnel to know the state of the
power plant and the future integration of
the boiler operator within the shift team
will give a much more flexible operation
and maximum utilization of labour.

Conclusion

(1) Thermal performance of the
evaporator station was better than
design.

(2) Thermal performance of the
heaters was as design.

(3) Following the installation of a
thick juice buffer system, the flow
across the evaporators could be main-
tained, ensuring minimum colour
formation and enhanced density control.

(4) The evaporator circulation
pumps required mechanical seals to
prevent loss of product.

(5) Despite the poor performance
of the new boiler plant the central
control system continued to work well
and the factory performance is enhanc-
ed by the central control room concept.

(6) The final energy figure for
the 1989/90 campaign was 593 GJ/100
tonnes of white sugar, compared with
786 GJ/100 tonnes in 1987/88 prior to
the installation of the new equipment.
The lowest weekly figure for the
campaign was just over 500 GJ/100
tonnes and with the new power plant
fully operational it should be possible
to achieve even lower fuel usage figures.
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Application of a NIR on-line automatic analyser system in a

beet sugar factory

Introduction

Accurate analytical management of
the intermediate products in the different
production stages is a necessity for the
optimization of sugar manufacture. This
analytical management is carried out, in
most cases, in the factory laboratory
which is undoubtedly the focal point for
gathering and distributing chemical and
technological information. The labor-
atory, then, has the task of controlling
production, technological processing,
losses and other things.

Accordingly its function is very
important and because of the increasing
working capacities of the factory, it is
becoming more and more difficult to
keep under control the large quantity of
material which moves about in the plant.

Control based on casual samples
taken at intervals gives rather limited
indications and is not suitable for
immediately revealing the fast changes
which are taking place in the process,
because the time which elapses between
taking the necessary representative
samples and having the analytical data
available is lengthy. The resulting values
may no longer correspond to the real
situation existing in the plant.

Whilst today sugar manufacture
process is generally automated and
characterized by the use of continuous
processes, discontinuous methods
continue to be used predominantly in the
analytical techniques and instruments as
previously. A manufacturing process
plant functions to process sugar beet or
sugar cane, or more generally, transform
materials into products of the desired
specification while meeting physical,
economic, safety and environmental
constraints. Information concerning
inventories, sales, target, controls, and
plant performance is constantly circul-
ated and used to set and hold targets,
regulate the plant, manage, maintain and
improve the operation. Today many of
these activities can and are being impl-
emented by plant automation systems
designed by control engineers to assist
plant management operations and staff.
Recently we have seen the introduction,

By Gianluigi Marchetti
(Consultant, Massa Finalese, Mo., Italy)

G. Marchetti

in sugar manufacture', of “Expert
Systems” that will allow some degree of
interaction with the manufacturing
process.

(a) Condition monitoring: The Expert
System checks the continuity of the
process and indicates by an alarm when
there is a conflict in the sensory inputs.

(b) Process control: The Expert Sys-
tems can utilize the present heuristic
rules-of-thumb used by the plant
operator to provide an automated control
system. The Expert System also makes it
easier to implement supervisory and
alarm schemes which will assist in the
smooth operation of the factory.

(c) Help desk: The Expert System,
designed to train and advise operators,
can reduce the number of mistakes made
by inexperienced operators and assists

experienced operators to achieve a
higher standard and to reduce work
load. The three functions are shown in
Figure 1.

As we can see, to get maximum
performance by the Expert System it is
necessary to have all data in real time.
This is simple for typical easy data
acquisition sensory inputs such as
temperature, pressure, conductivity, pH,
Brix and colour, but some data inputs,
however, are less readily available, e.g.
pol, lime salts concentration, etc.

Full use of developments in
processing technology and in automation
is however possible only if determina-
tions are made continuously and with
short delay. This is possible only with
analytical chains, separate from the
laboratory, or with on-line analysers.
Such consideration has inspired the
development of continuous methods of
measurement for determining Brix, pol
and thence the purity ratio.

Near Infra-red Reflectance (NIR)
techniques have been in use for some
years in grain and food analysis®*. Since
Sverzut et al. first reported use of a near

1 Watson: Proc. Australian Soc. Sugar Cane Tech.,
1989, 258 - 262.
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Fig. 1. Expert System application to the process
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infra-red sugar meter?, near infra-red
spectroscopy has become of consider-
able use for sugar cane and sugar beet®®.

Many studies™ on NIR for use in
beet sugar factories, in sugar refineries
and in cane sugar factories, have shown
considerable promise. A current problem
in the sugar industry, whether beet or
cane, is the need to decrease usage of
lead salts. Chou® and Marchetti?® have
found that the High Angular Resolution
Polarimeter (HARP) is suitable for
process control and offers time saving as
it can work without the addition of lead
acetate or any other clarifying agent and
only requires sample dilution.

Clarke & Legendre? believe that
the most probable answers to the lead
salts problem are the application of NIR
analysis and the development of polar-
imeters which can work without clarify-
ing agents.

NIR on-line system

The NIR technique was first
studied for the analysis of moisture in
cereals in the 1960’s?; the first comm-
ercial instrument (Dickey-John GAC)
was sold in 1971. Since then develop-
ments have been remarkable and now-
adays, thanks to the present powerful
microprocessors, NIR instruments have
a certain reliability and ease of use.

During recent years the sugar
industry has also examined the possible
application of this new analytical tech-
nique. In Italy the first tests were carried
out by Vaccari et al.” with encouraging
results. The systems using the NIR
technique include spectrophotometers
exploiting the principle governing the
absorption and reflection of light in the
near infra-red spectral region, 780-2500
nm (Figure 2). In this spectral region are
found the absorptions of many chemical
bonds (C-H, C=C, N-H, C=0, S-H,
O-H, etc.) and it is consequently poss-
ible to analyse many substances. The
sample to be analysed is irradiated by a
beam of monochromatic light (Figure 2)
obtained by the passage of polychrom-
atic light through an appropriate interfer-
ence filters specific for the functional
group to be determined. Part of the

Application of a NIR on-line automatic analyser system in a beet sugar factory
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Flg. 2. Wavelength bands and the optical system of the “Inframatic 8620”

energy, proportional to the quantity of
the functional group present, will be ab-
sorbed; the remaining part is reflected
and gathered by an integrating sphere
which transforms it into an electric
signal through suitable lead sulphide
detectors. The quantity of a given subst-
ance will be proportional to the quantity
of absorbed light at a particular wave-
length. The reflection of the standard is
obtained through the reading of an
internal reference for each filter.
The value is calculated for each
filter of L, where
L = log (Reflection of the standard/
Reflection of the sample)
Each of these values is used in the
following formula:
% =Cq+(C1XL1+C2xL2+
...... + Cn x Ln) X Slope
where:
% = Concentration of the sample
under examination
C, = “Bias” factor, specific for
each parameter under examination
C1 ... Cn = Constants of filters at
specified wavelengths
L1 ... Ln = Values of log (Reflection)
at different wavelengths
Slope = Slope calculated by the
regression straight line.
NIR is then an indirect method of anal-
ysis, since it uses standard methods as
reference (refractometric Brix, tradition-
al polarimetry, Karl Fischer moisture,

etc.). NIR is also an empirical technique;
instrument readings are arbitrary and
require calibration with a set of samples
designed to “instruct” the instrument
how to relate spectral data to concentr-
ations of the required sample constitu-
ents. For perfect calibration of the
instrument, samples must be analysed
several times (at least three) with great

2 Proc. NIR84 Int. Symposium on Near Infra-Red
Refl S,

A 1i

p py (Royal
Chem. Inst., Cereal Chem. Divn., Melbourne),
October 15 -16, 1984.

3 Osbome & Fearn: “Near infrared spectroscopy in
food analysis” (Longman Scientific & Technical,
Harlow, England), 1986.

4 Amer. Soc. Agric. Eng. Meeting, Paper, April 1986,
(SWA 86-002).

5 Meyer et al.: Proc. S. African Sugar Tech. Assoc.,
1986, 205 - 211.

6 Mantovani: Proc. 19th Session ICUMSA, 1986, 213 -
231.

7 Vaccari et al.: Paper presented to 34th Gen. Meeting
Amer. Soc. Sugar Beet Tech., March 1987.

8 Chou: Proc. 46th Meeting Sugar Ind. Tech., 1987, 1 -
26.

9 Burzawa & Melle: Ind. Alim. Agric., 1988, 105, 629 -

10 Meyer & Wood: Proc. S. African Sugar Tech. Assoc.,
1988, 203 - 207.

11 Vaccari & Mantovani: Paper presented to Sugar
Proc. Res. Conf., 1988.

12 Stevens: ibid.

13 Vaccari et al.: Paper presented to 25th Gen. Meeting
Amer. Soc. Sugar Beet Tech., February 1989.

14 Berding et al.: Proc. Australian Soc. Sugar Cane
Tech., 1989, 8 - 15.

15 Baird & Beatts: ibid., 237 - 245.

16 Ames et al.: ibid., 246 - 252.

17 Burzawa et al.: Ind. Alim. Agric., 1989, 106, 587 -
591.

18 Marchetti: /nd. Sacc. Ital., 1989, 82, 221 - 234.

19 Meyer: ISSCT Tech. Newsletter (SASA Experiment
Station, South Africa), 1989, (1).

20 Zuckerindustrie, in press.

21 Proc. 48th Meeting Sugar Ind. Tech., 1989, 219 - 239.
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Application of a NIR on-line automatic analyser system in a beet sugar factory

accuracy. In this way, curves may be
built up from a minimum of 30 samples.

During the 1988 and 1989 cam-
paigns we have had the opportunity, at
the COREBS sugar factory in Policoro,
to use an Inframatic 8620 instrument put
at our disposal by PerCon Italia S.r.1. of
Grottaferrata (Roma). The Inframatic
8620 uses a spectral field from 1400 to
2400 nm. The instrument makes use of
20 interference filters and has an in-built
computer which allows it a certain aut-
onomy, with the possibility in the basic
version of storing 64 parameters (calibr-
ation curves), extendable to more than
1000. For better convenience in data
management the instrument was inter-
faced to an IBM PC.

During the 1988 campaign we
intended to test the possible “on-line”
application of the NIR analyser'. Two
lines were brought into the laboratory
from the factory; one consisting of raw
juice and the other of thin juice. Samples
were fed to the NIR instrument through
two manual valves.

The first results were so encourag-
ing that during the 1989 campaign the
experimental set-up was transferred into
the factory. NIR was applied for analysis
of 14 samples; from the press water to
the thick juice to storage. The scheme of
application is reported in Figure 3.

Figure 4 shows the two pneumatic
valve groups, line 1 and line 2, which
collect alternately the samples trans-
ported by stainless steel pipes; only the
last few metres of piping near the
pneumatic valve groups are of copper.

Three filters, two located in the
raw juices sample lines and one in the
press water line, ensure that clean
samples are sent to the NIR analyser.

To counter the high viscosity of
some products, e.g. thick juice, the
thermostatic temperature of the reading
cell is increased to 40°C, so as to bring
the viscosity sufficiently low to let the
product circulate. A convenient pre-
thermostatic circuit allows perfect
control of the reading cell temperature.
The supervision system and the NIR
instrument are set up in an air-cond-
itioned room at the beet house, near the

THERMOSTAT

TO VALVES

et

DIGITAL OUTPUT
IODULE

ot B
£ 3
© | Es=
g 28
v | om
— | B

1

Fig. 3. NIR on-line automatic system at COREBS beet sugar factory, Policoro (Italy), 1989

Fig. 4. Pneumatic valve groups, line 1 and line 2

valve groups.

The system of sampling and
supervision is managed by computer. In
Figure 5 may be seen the synoptic panel
which constantly displays the status of
all valves, the differential pressure in the
filters and the correct operation of the
thermostatic circuit. The control console
also allows switching of all the valves

from automatic to manual function.
Finally, the computer controls, using a
predetermined sequence generated by an
especially compiled BASIC program
written for this control, the opening and
closing of the pneumatic valves. The
printer prints out the analytical data.

In Figure 6 may be seen the NIR
analyser and the connection pipes from
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Application of a NIR on-line automatic analyser system in a beet sugar factory
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Fig. 5. Control room

the valve groups to the thermostated
cell.

Results

It should be noted that the calibr-
ation curves and the sample controls
were made during the last weeks of the
sugar campaign. This was because the
plant construction was started when the

Fig. 6. Inframatic 8620 (PerCon) NIR analyser interfaced with IBM PC

campaign was running and we were
therefore obliged to set up the pipelines,
the electrical plant and, finally the
management system.

Some difficulties were found
during the 1989 campaign in the filtr-
ation of raw juices and press water. The
operative conditions, completely diff-
erent from the previous experience'®,

required the complete recalibration of
the curves.

Once the systems is in position and
the various tasks are well organized, the
work of calibration or recalibrating
curves is very simple and requires little
effort. This easiness allows the system-
atic checking, several times a day, of the
bias that needs small periodical adjust-
ments.

Table I shows the first results.
Calibration curves for the 1st, 2nd and
3rd intermediate juices were prepared
for a better management of the NIR
analyser.

Very interesting results were ob-
tained concerning the determinations of
calcium salts, as previously anticipat-
ed'®, and of colour. These determin-
ations are made only in the thin juice
and in the thick juice for the same reason
as given above.

Thin juice calcium salts concentr-
ation could be used for deliming man-
agement as it provides the direct input
data into the plant. The same determin-
ation in the evaporator bodies allows
determination of whatever deposition
occurs in the tubes. Such deposition of
calcium salts in the evaporator bodies, as
is well known, can allow excessive
temperatures and so increases in juice
colour and sucrose degradation.

The results obtained in 1989 were
more than satisfactory, above all as far
the control of the process samples is
concerned. We are sure that, in the next
campaign, it will be possible to improve
some calibration curves, e.g. that of
juice.

Conclusions

The use of on-line analysers will
permit better analytical rhythm, elimin-
ation of error due to tiredness, etc., and
better reliability of data. Hence, the an-
alytical staff can be employed for non-
routine analysis aimed at improved
working and production.

We have seen that the technique
can give many indications rapidly, in
about 1 minute, and data results from
only one sample reading. This allows
several reading to be made from the
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Application of a NIR on-line automatic analyser system in a beet sugar factory

Sample Parameter
Press water Pol
Raw juice Brix
Pol
Thin juice Brix
Pol
CaO % Brix
1st Intermediate juice Brix
Pol
2nd Intermediate juice Brix
Pol
3rd Intermediate juice Brix
Pol

Thick juice to storage Colour
Evaporating unit:

Three 1st bodies - Parallel feed
Two 2nd bodies - Series feed

Two 3rd bodies - Series feed

One 4th body }
One Sth body

Table I. Statistical data of the samples analysed by the Inframatic 8620

Sttt sfests

c

Range Standard  Correlation
deviation  coefficient
03-24 0.146 0.980
10-15 0.134 0.996
9-13 0.123 0.992
9-14 0.118 0.995
8-13 0.143 0.990
250 - 550 22 0.994
13-40 0.145 0.992
12-36 0.137 0.991
38-66 0.135 0.997
34-59 0.128 . 0.996
64-73 0.223 0.990
57-66 0.274 0.988
1 4000 - 6000 76 0.980
1st Intermediate juice
2nd Intermediate juice
3rd Intermediate juice

same sample so giving averaged data
that are more accurate and precise.

The determination of Brix and pol
is a basis on which this technique is
beginning to be applied as noted in
ICUMSAS.

Application of the instrument will
not be limited to Brix and pol determin-
ation, but also in the determination of
other substances so as to provide add-
itional important and necessary inform-
ation on colour, calcium salts, total
nitrogen and so on.

If few of these data, outside of the
Brix and pol, are essential they are
nevertheless of great utility in process
control, e.g. lime salts concentration for
the deliming plant management.

Often traditional analytical data are
obtained with an untimely rhythm,
owing to time-consuming analytical
methods or for other reasons; in some
cases they may even not be measured.
We believe that it is better to have
analytical data, especially if they are
near to the true value, than for the data
to be non-existent.

Undoubtedly the NIR technique
is and will be an interesting analytical
technique which could give good results
and so much instant information that
industry, which although often bonded

to old practices, will develop a greater
interest in it.

A possible new application, which
we hope to verify during the next sugar
campaign, is the determination of pectin
in the raw juice. To know the exact
quantity of pectin in the raw juice means
to know if diffusion is being well
conducted.

Nowadays some companies use the
NIR system for process control and
analytical purposes'>'>'?, The opportune
correction of the calibration equation
bias' can be made, every so often, by
the laboratory.

Rightly, because of the empirical
nature of this technique, some caution is
needed in the use of NIR in the factory.
However, with a suitable management,
this technique can give rapid indication,
both for management staff and at the
process computer, of different param-
eters in the manufacturing process so to
allow timely corrective action.

In the next campaign we will
exchange the computer control system
for the pneumatic valves by a PLC. In
this way the computer will provide only
a supervisory action in the management
of the valves, it will receive a data load
from the NIR analyser and will send all
data to a few terminals located in the

factory. A new management program
will permit selection, for every single
parameter, of the analytical rhythm
(samples/hour). With the system already
in position we will be able to start
collection of data from the first days of
the next campaign.
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Summary

Formerly, it was often the practice
to investigate by sampling and analysis
in the laboratory. The results are inacc-
urate, however, because the time needed
for analysis means that the value obtain-
ed is historical, and the current value is
never determined. Continuous “on-line”
monitoring, on the other hand, over-
comes this problem and helps to ensure
the uniform quality of the product. With
an NIR analyser located in the process
plant it is possible with a suitable com-
puterized system, to analyse many
samples with only a short delay. Not
only Brix and pol may be determined
but also many other useful indices. It
then becomes possible to use the analyt-
ical staff for non-routine analysis aimed
at improving working and production.

Aplicacién de un sistema auto-
matico de andlisis NIR (IRC,
infrarrojo cercano) "en linea" en
una fabrica de azucar de remola-
cha

Antes, era una préctica corriente
investigar a través del uso de muestreo y
anélisis en el laboratorio. Los resultados
eran inexactos, sin embargo, debido al
tiempo necesario para el anélisis. Esto
significa que el valor obtenido es
histérico, y el valor real nunca es
determinado. El andlisis continuo "en
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linea", por otro lado, resuelve este
prob-lema y ayuda a asegurar la uni-
formidad en la calidad del producto.
Con un analizador de NIR ubicado

en la planta de procesamiento es
posible, con un sistema computerizado
apropiado, analizar muchas muestras
con s6lo una pequefia demora. Se puede
determinar no s6lo Brix y pol sino que
también muchos otros indices itiles. De
aqui nace la posibilidad de usar al
personal analitico para el andlisis no de
rutina para mejorar el trabajo y la
produccién.

Application d'un systéme en ligne
automatique NIR dans une sucre-
rie de betteraves

Dans le passé la qualité des
produits fabriqués était souvent con-
trolée en prélevant des échantillons qui
étaient ensuite analysés au laboratoire.
Ces résultats étaient cependant incor-

Application of a NIR on-line automatic analyser system in a beet sugar factory

rects parce qu'il y avait un délai néces-
sité pour I'analyse. De ce fait les valeurs
obtenues appartenaient a I'histoire et la
valeur réelle ne fut jamais connue. En
procédant a un échantillonage "on-line",
ce probleme est toutefois résolu et on
peut ainsi s'assurer d'une qualité uni-
forme du produit. En installant un
analyseur NIR dans l'usine méme et 2
l'aide d'un systéme adéquat opérant avec
ordinateur, il devient possible d'analyser
beaucoup d'échantillons endéans un
court délai. On peut non seulement
déterminer le brix et la polarisation mais
également un grand nombre d'autres
parametres utiles. Le staff analytique
peut alors &tre utilisé a des analyses
hors-routine destinées a améliorer le
travail et la production.

Anwendung eines automatischen
On-line-NIR-Analysersystems in
einer Riibenzuckerfabrik

Frither war es oft iiblich, Unter-
suchungen durch Probenahme und
Analyse im Labor durchzufiihren. Die
Ergebnisse waren jedoch unsicher, weil
die zur Analyse erforderliche Zeit zu
einem Wert nur historischer Bedeutung
fiihrte, d.h. der aktuelle Wert wurde
nimmer bestimmt. Dagegen wird dieses
Problem mittels kontinuierlicher On-
line-Uberwachung geldst, die auch eine
einheitliche Produktqualitat férdert. In
Verbindung mit einem geeigneten
Computersystem ermdglicht ein in der
Verarbeitungsanlage errichteter NIR-
Analyser manche Proben zu analysieren,
mit nur kurzer Verzégerung. Man kann
nicht nur den TS-Gehalt und den
Zuckergehalt bestimmen sondern auch
manche andere niitzliche Indizen.
Daraus kann der analytische Personal fiir
Nichtroutine-Analysen eingesetzt
werden, mit dem Ziel verbesserter
Arbeit und Produktion.

Facts and figures

Cuba to build a sugar factory in
Mexico'

Cuba is to build a sophisticated sugar
factory in Mexico with a processing
capacity of 4500 tcd according to the
government news agency Notimex. The
factory, to be located in the state of
Quintana Roo on the Yucatan peninsula,
will cost about $50 million and will be
paid for by exports of tropical timber to
Cuba. Cuban technologists were to
arrive in Mexico to start work on the
factory in August.

“About sugar — a user’s guide”

This is the title of a brochure newly
published by The Sugar Association
Inc., the US office for publicity for the
sugar industry. It was produced to
respond to consumer inquiries about
how and why sugar is used in food
preparation and also explains sugar’s
role in food technology with accompan-
ying expert-tested recipes that illustrate
sugar’s uses in home and commercially-
prepared foods. A small section is

devoted to nonfood uses of sugar, in
pharmaceutucals, etc. Copies of the 32-
page brochure may be obtained from
The Sugar Association Inc., 1101 15th
Street N.W., Suite 600, Washington, DC
20005, U.S.A.

Philippines sugar factory auctions

The Philippines government is planning
to sell by auction in October 1990 a
sugar company which was acquired by
the Asset Privatisation Trust (APT) after
the overthrow of the late President
Marcos. This is the Calinog-Lambanao
Sugar Mill Inc. which operated a 4000
t.c.d. factory on Panay island and is
expected to fetch more than 1000
million pesos (£22 million). Another
factory, Central Azucarera de Pilar, was
auctioned in August and APT holds five
other factories (AIDSISA in Negros
Occidental, Carebi on Luzon, Central
Santos-Lopez on Panay, Hilongos
Development Corporation on Leyte, and
Northern Cotabato Sugar Industries on
Mindanao). APT, which was set up to

sell off government-owned assets to the
private sector, as well as those owned or
controlled by Mr. Marcos, his wife and
certain of their supporters, also holds
shares in Bicolandia Sugar Development
Corporation which operates a sugar
factory on Luzon.

Mauritius sugar industry develop-
ment loan

The African Development Bank is
reported by the Press Trust of India to
have provided a loan worth several
million US dollars to Mauritius. Part of
the loan, which will be released in stages
between 1991 and 1993, will be used for
the development of the island’s sugar
industry.

Hungary crop forecast reduction?

Drought has badly affected sugar beet
production in Hungary this year and
crop forecasts have been reduced from
40 tonnes/hectare to only 35 tonnes.

1 Rewters News, June 29, 1990.
2 MTI (Hungary) news agency report, August 8, 1990.
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Facts and figures

Alcohol imports by Brazil from the
EEC?

The European Community has sold to
Brazil 1,500,000 hectolitres of wine
alcohol from surplus stocks and it is
reported that sales could total 6,000,000
hl. Brazil has pledged not to re-export
any alcohol it buys from the EEC nor to
increase its sugar exports as a result of
the alcohol imports, nor to export its
own alcohol.

Pakistan beet sugar production,
1990

Sugar beets were grown only in the
North West Frontier Province and
occupied 10,450 hectares. The crop of
342,186 tonnes represented a yield of
32.74 tonnes per hectare and yielded
26,992 tonnes of white sugar (29,339
tonnes raw value), some 1.45% of the
national total. With higher input and
labour costs, growers complain that the
7'1,% increase in the beet price is not
sufficient to make it worthwhile growing
beets. The result is a dwindling crop of
very poor quality. To make matters
worse, cloudy weather during March and
April followed by abnormally hot
weather in May and June resulted in an
all-time low sugar content of only 7.88%
against 9.36% in 1989.

Canada sugar imports, 1989+

1989 1988
tonnes, raw value
Australia 505,000 450,280
Barbados 3,000 0
Belize 14,000 19,673
Cuba 169,000 103,873
EEC 6,367 9,118
Finland 0 543
Korea, South 2,501 1,165
Malawi 0 8,425
Mauritius 16,000 64,249
Swaziland 149,000 114,334
USA 94,244 159,120
Zimbabwe 15,000 20,018
Unknown 0 6,379
977,553 957,177

West Indies sugar output fall®

It is clear that the downward trend in
sugar production in the Caribbean in the
Caricom sugar industry (apart from
Belize) which started in the late 1970’s
is continuing. The total quantity in the
five countries (Barbados, Guyana,
Jamaica, St. Kitts and Trinidad) is
estimated at 568,000 tons. Indications
are that the Barbados production might
be a thousand tons or so higher than the
65,000 tons expected but Barbados will
be unable to meet fully its quotas in
Europe and the United States. The sugar
industry and the Barbados government

Association of Official Analytical Chemists

This association, better known by
its acronym AOAGC, held its 104th Ann-
ual Meeting in New Orleans, Louisiana,
during September 10 -13, 1990 and
included presentation of papers and
posters on a wide range of topics. This
year, however, it was preceded by a
Workshop on analysis of sugar in foods
and feeds, chaired by Dr. Margaret A.
Clarke, which occupied the week-end of
September 8 -9. This included present-
ations grouped as “Overview of tech-
niques”, “Sugars in molasses”, “Sugars
in chocolate and confectionery”, “Sugars
in bakery products, bread and cereals”,
“Environmental control”, “Beverages”
and “Fruit and fruit juice products”.

Although primarily a North

American organization, AOAC founded
a Regional Section in 1989 to cover all
of Europe and the Mediterranean
countries. An informal link had been
established in 1983 with meetings in
Amsterdam, Reading, Antwerp,
Florence and Paris during subsequent
years. The formal section began its
activities with a meeting in Almere,
Holland with more than 70 persons
present from 17 countries. Interested
Europeans should get in touch with the
Sectional Secretary-Treasurer, Ellen Jan
De Vries, Dupar B.V., Postbus 2, 1380
AA Weesp, Holland, while others
should write to the Association’s US
office at 2200 Wilson Boulevard, Suite
400-CY, Arlington, VA 22201-3301.

are in negotiations for all sugar produced
to be guaranteed a minimum price, as
the industry claims that its costs exceed
the price received when the preferential
prices in the EEC and US are taken into
account. Meanwhile more arable land is
going out of cane production.

Zambia sugar exports®

In 1988 Zambia’s sugar exports of 4904
tonnes, raw value, were less than
imports of 7586 tonnes, a situation in
considerable contrast to the previous two
years when imports were not required
and exports were more than 40,000
tonnes. A small recovery occurred in
1989 when no imports were needed but
exports reached only 1911 tonnes.

Philippines sugar factory mod-
ernization

Binalbagan-Isabela Sugar Co. Inc. is to
spend 269 million pesos (£6 million) to
modernize its raw sugar factory at
Binalbagan in Negros Occidental. The
project, to be carried out during 1991,
will involve rehabilitation of the mill
equipment and up-grading the technol-
ogy employed.

PERSONAL NOTES

We regret to report the death of
Dr. David Gross, formerly of the Tate
& Lyle Research Laboratories at
Ravensbourne and later in Reading. He
was 82 and had retired in 1974 after a
career in which he had contributed
greatly to the development of chromato-
graphic and other techniques used in
sugars analysis, research on raffinose
and on the chemical changes occurring
during processing. He was a leading
member of the team which separated and
identified kestose and he achieved the
separation of amino- and other acids
from sugars by the use of high voltage
paper electrophoresis. From 1954 to
1966 he was the General Secreatary of
ICUMSA as well as participating in its
scientific work.

3 Rewters News, June 11, 1990.

4 1.5.0. Stat. Bull., 1990, 49, (7), 7.

S S. African Sugar J., 1990, 74, 168.

6 F. O. Licht, Int. Sugar Rpt., 1990, 122, $.358.
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Cadb At L

range. The new GPR11-37X has all the

features and benefits of the GPR11-37 but
with extended reading — now to 0.00005 RI

(0.05% BRIX).

e Two models to choose from
e Four measurement ranges in each

® 10°C — 70°C sample temperature range

REFRACTOME

For accuracy, performance and reliability in
refractometry, you cannot better the GPR

e Watertight base and working unit

For full details on the GPR11-37 and the
GPR11-37X, write, phone or circle the reader

o reply number.
1§ INDEX

INSTRUMENTS
Index Instruments Ltd., Industrial Estate, Bury Road,
Ramsey, Huntingdon, Cambs. PE17 1NA. England.
Tel: 0487 814313. Fax: 0487 812789 Telex: 32680 OPTACT G.

FERGUSON CONICAL SLOT
CENTRIFUGAL SCREENS % -

“‘more sugar in the basket”

n

We designate our
screens by name
only because they're
different. Ferguson
screens have true
conical slots, each

e Perforated
Metals

e Mud Filter
Screens

e Wire Cloth

screens
guaranteed
straight

with edges
paralle|

one .011” on the
l sugar side and .016"”

e Juice Screens

%

FERGUSO

PERFORATING
& WIRE CO.
130 Ernest St., Providence, RI 02905, U.S.A.

For Prompt Quotations Call (401) 941-8876 Telex 927539

on the other. The
conical slot prevents
clogging by adhering
deposits of sugar.
These screens retain
more small grains in
the basket with less
smear, faster purg-

holes

& conical

ing and a higher slot
purity sugar than
any screen made.
These screens are
offered in No. 19
B&S ga. Copper.

PERFORATED
METALS
WIRE CLOTH
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CENTURY OF PROGRESS

SINCE 1888
Manufacturers of Sugar Fabrication Equipment:
Vacuum Pans Magma Pumps Crystallizers
Juice Heaters Evaporators Strike Valves
Mill Equipment:
Turnplates Scrapers Cane Knife Sets
Mill Bearings Pillow Block Bearings

Also: Boiler Castings, Centrifugal Pump Parts, and Machinery Repairs and
Replacement Parts: Air preheaters, ducting, scrubbers, tanks and vessels.

N

NADLER

INCORPORATED

200 SHORT ST. P.O. BOX 359 PLAQUEMINE, LA. USA 70764
TELEPHONE (504) 687-2051 FAX (504) 687-1704

ISJ BINDING CASES

These stout maroon cases, with gold lettering,
provide an attractive and durable means of
protecting your issues of International Sugar
Journal They open flat to any page and, by
fitting each month as the Journal is received,
the chance of losing a copy is eliminated.
They are easy to use and

inexpensive, at £6.00 per year's

binding including postage. Your order
and cheque should be sent to
International Sugar Journal,

P.O. Box 26, Port Talbot,

West Glamorgan SA13 1NX, U.K.




MILLING PLANT FOR SALE

Comprising Five Mills:

One 84" x 43" MIRRLEES WATSON Four Roller Mill
Two 72" x 38" MIRRLEES WATSON Four Roller Mills
Two 72" x 38" SMITH Four Roller Mills

Rollers for 72" SMITH and MIRRLEES Mills are interchangeable.

Each Mill is complete with its own Gearing and Steam Turbine; 84" Mill Turbine 520 kW; 72" Mill Turbines
Each 410 kW suitable for Steam 1750 kPa, Exhaust 125 kPa. Turbines fitted with WOODWARD PGPL

Governors.

Each Mill complete with EDWARDS Mill Hydraulics, Lubrication Pumps, Drag Type Intercarrier fabricated in
3CR12, Maceration Swirl Tank and Pump, Live and Exhaust Steam Piping. Walkways and Ladders.

This Milling Plant will be operating until the end of November, 1990 and is open for immediate inspection.

We would consider sale of Individual Mills with their Drives.

PRICE For the Above - U.S. DOLLARS 1 365 000 - F.O.B. DURBAN PACKED IN CONTAINERS

For further information contact:-

Sugarequip (Pty.) Ltd.

SPECIALIST SUPPLIES TO SUGAR INDUSTRY Reg. No. 83/02456/07

2 ENFIELD ROAD Telex: 6-229916 SA P.O. BOX 18228
DURBAN 4001 Telephone: International +27 31 210285 DALBRIDGE 4014
SOUTH AFRICA Fax: International +27 31 210294 SOUTH AFRICA

MANEXEC, INC.

MANAGEMENT CONSULTANTS
WITH EXPERIENCE IN PROFITABLE
BUSINESSES

Specialists in sugar and sweeteners. Factory and
refinery projects, plant operations, agriculture,
marketing, finance, personnel, acquisitions and
dispositions (inlcuding LBO's, mergers), legislative,
governmental and international matters.

Se habla espafiol.

Box 572
Colorado Springs, CO 80901
US.A.

Phone: 719-473-7758

Dennis O'Rourke, President
Robert H. Shields (Washington, D.C.), Vice President
Glen W. Yeager (Colorado), Vice President

Sugar Cane

This important journal is published every two months. It
includes articles on all aspects of cane growing as well as
abstracts of the published literature on sugar cane agriculture
and information on new products and services for cane grow-
ers, researchers, etc. Subscriptions, which include two supp-
lements, cost £48 or US $80 per year for copies supplied by
seamail, and £65 or $105 for copies supplied by air.

Advertising rates are modest and attractive in view of
the complete and unique coverage of the world's sugar cane
industry which it provides.

Readers of International Sugar Journal can ensure that
they also receive a regular supply of Sugar Cane by sending
a cheque in the appropriate amount to the address below.
Companies supplying agricultural equipment, materials or
services to sugar cane growers are also recommended to write
for details of advertising rates, distribution, editorial program,
ete.

Sugar Cane
P. O. Box 26,
Port Talbot,
West Glamorgan SA13 1NX,
Great Britain

Telephone: +44-639-887498
Telex: 21792 REF 869
Telefax: +44-639-899830
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We didn't invent the cube,

but we certainly created

the finest cubing machine

Cube-making machinery has been an
Elba speciality for almost 30 years and
the range now offered reaches from the
simplest and compact 80 kg/hr machine
to fully automated high-performance lines
that incorporate a full packaging program
and outputs up to 2,500 kg/hr.

These automated lines, with optional
drying based on electricity or steam, are
now also available in compact and
unique space-saving configurations.

Our machines focus on easy operation,
minimal maintenance and a favourable
cost-performance ratio.

Call or write us for detailed information:

ELBA SALES B.V.
P.O. Box 21

GOLEY ) (oYe)
Holland

telephone: + 31 2152 58054
telex: 43518 elsch nl telefax: + 31 2152 51956

ELBA, the ultimate cube sugar machines



NEW LIQUIDATION - IRELAND

4,000 TPD Beet Sugar Factory

(2) Landsverk 48" dia. auto batch centrifugals

(6) Weibull 48" dia. auto batch centrifugls

(1) 4,000 TPD RT Diffuser, stainless steel
internals, well manufactured

(1) 8' x 42" Louvre-type sugar dryer/cooler -
2-drums

(2) 3,000 kVA Turbo generators, AEG

(1) 308 kVA Diesel generator

(12) Shell and tube juice heaters, 500 - 900
sq.ft., stainless steel tubes

(1) 200 HP Ingersoll-Rand LLE air compressor

(1) 75 kW Siemens vacuum pump

(3) Kahl KW pellet mills

(3) Dorr-Oliver 8' x 12 rot. vac. mud filters, steel,
wi/spray wash.

plus conveyor, crystallizers, pumps, motors, etc.

SURPLUS SUGAR MILL/REFINING EQUIP-
MENT

Crystallizer - Vertical, 3500 cu. ft. - New 1988|

Filters - (10) Pronto 512 sq.ft., S.S.; (3) Anker
200 sq.ft. S.S.

Stord Bartz MS-64 pulp press

(2) Sihi CO, gas pumps, 430 HP

Westfalia SA-60 centrifuges

CALL:

Joe Ricchini
or
Deidra Gakeler

2,000 TCD at Barbados, W.I. ... Shut down
May 1988

Mill tandem with (5) 3-roller mills:

(3) Fulton 27.5" x 48", inclined headstocks ...
(2) new 1984/85

(4) Farrel 28.5" x 48", 9" dia. rams

Evaporation station, crystallizers, vacuum pans,
etc.

(1) 1,400 sq.ft. vacuum pan, stainless steel

Note: A video showing the Barbados
factory in operation during the 1988
crushing season is available from Perry.
CALL, WRITE, FAX!

Centrifugals

(20) 40" x 30" ASEA auto batch

(1) 64" x 49" W.S. auto batch

(8) 49" x 44" ASEA Weibull auto batch
(4) 40" x 30" Western States

(2) 54" x 40" Western States auto batch
(2) 34" Western States continuous

Other items

(1) 42" x 84" Rotex screen, S.S., Model 42SS

(1) Worthington turbo-generator, 2500 kW,
recently overhauled, w/controls.

(1) 1,400 cu.ft. Vacuum pan, stainless steel,
with agitator and drive

(1) Blaw Knox 3,000 sq.ft. falling film
evaporator, nickel/T316 S.S.

(5) Sihi vacuum pumps, 75, 120, 400 HP

Pulverizer, Mikro 8MA-100 HP, S.S.

EUROPE

(2) Putsch 2200 mm beet slicers
(3) Evaporator bodies: 15,000; 22,000; 26,000
sq..ft. with S.S. tubes

PERRY WILL BUY YOUR
SUGAR FACTORIES OR
EQUIPMENT .... WORLDWIDE
CONTACT JOE RICCHINI:
PHONE (609) 267-1600

OR FAX (609) 267-4499

Bromley, England, Office:
Phone: 44-81-290-6022
Fax: 44-81-290-6663

Stan Brooks, Managing Director

EQUIPMENT COMPANY, INC.
WORLD HEADQUARTERS
Mt. Laurel Rd., Hainesport, NJ 08036, U.S.A

Phone (609) 267-1600. Telex 845397 (Perry Hain)

Fax (609) 267-4499

West

GmbH & Co.
Tel.:05331/402-0-Thx: 2627-5331 829 abhdt d
002 «HE)
D-3340 WolfenbOttel

Germany

W Shaft Lime Kiins
B Milk of Lime Plants

B Purifying and Neutralizing
Plants for Flue Gases

W Sulfur Combustion Plants

B Conveying Equipment -
Steel Structures - Tanks

W Switch, Measuring and
Control Plants

Suite 1510

U.S.A. 96813

1164 Bishop Street

Honolulu, Hawaii

JOHN H. PAYNE INC.

International Sugar Consultants and Engineers

Energy
From

Sugar Cane

Hawaii "wrote the book"

on

Cogeneration

Tel: (808) 536-7031
Telex: 633173
Cable: PAYNEHAWAI
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Reliable and cost-effective delivery of difficult media

NEMO Pumps

inthe sugar industry

@ for all types of waste
@ for carbonate slurries (from the rotary

filter) up to 50 % solids

® forsugar beet pulp from concentrators
(normal suction head 3 -4 m)

@ for all types of molasses

® for milk of lime

@ for shredding and pumping sugar beet
leaves, ends etc. from the beet washings
and beet slices in the water

NETZSCHMOHNOPUMPEN GMBH @ for liquid sugar

LIEBIGSTRASSE 28 @ for waste such as beet ends, heads

NEMO pumps are self-priming,
media friendly, are very wear-
resistant, tolerant of inconsisten-
cies in the medium such as air,
solids, fibres or gases and can
handle all high-viscosity liquids
effectively. Extremely cost-effective,
also with wear-compensated stators.

D-8264 WALDKRAIBURG and leaves

TEL. 08638/63-0 - TELEX 56421 @ for pulp and extracted beet slices
FAX 67999 @ forfiller

WEST GERMANY

@ for high-viscosity beet pulp

S g5 ’
We have many engineering offices, ® for thick juice (up to 60 % solids,

distribution and service firms in the T=5-40°C) _
Federal Republic of Germany, ® pumps and Netzsch filling apparatus for
in Europe and overseas. fondants

® NEMO registered trade mark of NEtzsch MOhnopumpen GmbH

ENGINEER - SUGAR

Central London

A small well-established company special-
ising in the manufacture and supply of Sugar Mill
Laboratory and Control Equipment and sugar mill
spares requires to appoint a Purchasing and
Development Manager who will lead a compact
team of people in developing the company’s prod-
uct base and market.

The successful applicant will have had
extensive experience in the sugar industry as a
process engineer or equivalent discipline. The
Company is part of a group with development
finance available. A generous financial package
with benefits will be offered to a qualified and
dynamic person.

Interested applicants should forward their
CV to Janet Grieve at:

Sugar Manufacturers Supply Co. Ltd.
(SUMA)
3A Albert Court
Prince Consort Road
London SW7 2BJ
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FOR SALE
SILVER CENTRIFUGES

Six (6) Model 30 Continuous
28" dia., 25HP, 3/60/220-440V
Built in 1963/5.

IMMEDIATELY AVAILABLE!
WABASH POWER EQUIPMENT CO.

PHONE: 708/541-5600
FAX: 708/541-1279

TELEX: 28-2556




F.C.B.:
100" continuous
vacuum pan

Eiffel Tower :
100 years...
In success ;

it

1968 |

With F.C.B., pioneer and leader
in continuous crystallization,
you'll gain from a highly-proved
technique :

— pans and working diagrams for all
crystallization strikes (beet or cane,
and refinery)

— tailored optimization of perfor-
mances, costs and monitoring
systems

— extremely wide range of pan capa-
cities : 27 to 200 m?

— highest performance standards :

e regular crystal size

* high crystal growth

* possibility to work with reduced magma
proportions

* high heat exchange coefficients

® operation under various vacuum and steam
pressure levels

* extended working periods between two
cleaning operations : 15 days to 3 or
4 months, depending on purities

¢ highly-advanced control systems either for
the pan alone, for one single strike, or the
entire plant.

Modernize your crystallization plant, now !
F.C.B.’s unique experience and knoew-how is a firm guarantee

FIVES-CAIL
BABCOCK

FIVES-CAIL BABCOCK
SUGAR & CHEMICAL ENGINEERING DIVISION

Bd de I’'Usine - BP 2047
59015 LILLE Cédex (France)
Tel. 20 56 92 21 - Fax 20 56 49 24 - TIx 130920 F




Performance proves —F st ==k quality!
—FP == makes two Drum Slicer models:

Model TS 2200/22/600 for 8.000 metr. t/d and
Model TS 1800/18/600 for 6.000 metr. t/d.

g T

bern, West Germany

LI

Pui.sch- Drum Slicers model TS 2200 at Wa

® Modern high-tech design
® Automatic knifebox exchange system
® Fully programmable

Your extraction will appreciate cossettes from
— s = =7 slicers and give you more sugar in the bag!
— ==k slicers remain the Sweethearts of the plant!

— i aat==r—=i

H. Putsch GmbH & Comp. - P.O. Box 42 21 - 5800 Hagen 1/W.-Germany - T 02331/399-0 - [Tx]823795- [FAX] 02331/31031

In the USA: H. Putsch & Company, Inc. - P.O. Box 5128 « Asheville, N.C. 28813 - ‘T 704/684-0671 - [Tx] 577443 - [FAX] 704/684-4894

In Italy: Putsch Meniconi: Localita Bellavista, Via Irlanda, 1 - 53036 Poggibonsi (Siena) + ‘T 577/979146/47/48 - [Tx] 571169 - [FAX] 577/972335
In Spain: Putsch Nerva S.A. - Calle Vazquez de 136 - 47008 Valladolid - T 83/272208-12-16, 238500 - (Tx] 26383 - [FAX] 83/272212
In Austria and Southeast Europe: Hamco - Oeverseestr. 37 - 1150 Wien 15 - ‘T 222/954524-0 - [Tx] 132109 - [FAX] 222/927257

ez 129/3.90



	International Sugar Journal 1990 Vol.92 No.1102 
	Contents
	News and Views
	Total Energy Integration at Ipswich Factory
	Cane Sugar Manufacture
	Beet Sugar Manufacture
	By-Products
	Weak Cation Softening of thin Juice
	Application of a NIR on-line Automatic Analyser System in a Beet Sugar Factory
	Index to Advertisers

