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TWO MORE PERRY SUGAR MILL LIQUIDATIONS 
3500 to 4000 TCD at REUNION 

(5) 3 roller mill tandem, Mfgr Fives Lille Cail 
38" x 66" and 32" x 66". Steam turbine drives , 
FLC gears. Cast steel housings. 

- Bagasse conveying equipment 
- Dorr-Oliver & FLC clari fiers 14' - 22' dia. 
- Servo-Balans juice and sugar scales 
- Evaporator - Six bodies, total 54 ,000 sq.h. 
- Vacuum pans 600 - 1400 cubic It 
- Crystallizers - Werkspoor to 1850 cubic h 
- Centrifugals - FLC and BMA 850 & 1000MM - continuous 
- Centrilugals - FLC auto batch 48" x 30" - (6) 

Available for inspection and prompt removal. 

2000 TCD at BARBADOS, WI ... 
Shut down May 1988 

Mill tandem with (5) 3 roller mills:(3) Fulton 27.5" x 48", inclined headstocks 
. .. New 1984-85!; (2) Farrel 28.5" x 48", 9" dia. Rams 

Edwards hydraulics on all mills; Steam engine drives, gears, etc. 
Evaporation - 4 effects, total approx. 12,000 sq.h. 
Vacuum pans - Calandria type, 600 - 750 cu .ft . 
Crystallizers, 350 - 2500 cu.ft. 
Turbine-generator, 750 kW 
Spare ro lls, gears, etc. 
Plus (2) 54" and (5) 42" 3 roller mills also available. 

Note: A video showing the Barbados factory in operation during the 
1988 crushing season is available from Perry 

Contact Perry to Buy or Sell Surplus Equipment and Plants! 

~ PERR Y 
EQUIPMENT CO. INC" 
WORLD HEADQUARTERS" .. 
Mt Laurel Rd , Hainesport, NJ 08036, USA 
Phone (609) 267 1600 Telex 845397 (Perry Haln) 

Fax 609 267 4499 
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SUGAR BOOKS 
Prices given below include insurance, packing and surface mail postage. They are approximate and 

subject to alteration without notice owing to fluctuations in currency exchange rates. Air mail postage 

extra will be quoted on reques\. Terms are strictly cash in advance. 

Check your personal library against the list of basic books given below; 

AUSTRALIAN SUGAR YEARBOOK 1988 (1988) 
F. O. LICHT'S INTERNATIONAL SUGAR YEARBOOK AND DIRECTORY (1987) 
HANDBOOK OF CANE SUGAR ENGINEERING (3rd ed.): 

Hugot, transl. Jenkins (1986) 
CANE SUGAR HANDBOOK (11th ed.): Meade-Chen (1985) 
GEOGRAPHY OF SUGAR CANE: Blume (1985) 
ELSEVIER'S SUGAR DICTIONARY: Chaballe (1984) 
NOEL DEERR: CLASSIC PAPERS OF A SUGAR CANE 

TECHNOLOGIST: Ed. Payne (1983) 
BEET SUGAR TECHNOLOGY (3rd ed.): McGinnis (1982) 
MANUFACTURE AND REFINING OF RAW CANE SUGAR 
(2nd ed.): Baikow (1982) 

BY·PRODUCTS OF THE CANE SUGAR INDUSTRY (3rd ed.): Paturau (1981) 
STANDARD FABRICATION PRACTICES FOR CANE SUGAR MILLS: 

Delden (1981) 
THE EFFICIENT USE OF STEAM :Ed. Goodall (1980) 
SUGAR ANALYSIS: ICUMSA METHODS: Schneider (1979) 
PHYSICS AND CHEMISTRY OF SUGAR BEET IN SUGAR 

MANUFACTURE: Vukov (1977) 
SUGAR BEET NUTRITION: Draycott (1972) 
ANALYTICAL METHODS USED IN SUGAR REFINING: Plews (1970) 
SUCROSE CHEMICALS: Kollonitsch (1970) 
INTRODUCTION TO CANE SUGAR TECHNOLOGY: Jenkins (1966) 
PROCEEDINGS 16th (1974) SESSION ICUMSA (1975) 

17th (1978) (1979) 
18th (1982) (1983) 
19th (1986) (1987) 

UNIT OPERATIONS IN CANE SUGAR PRODUCTIONS: Payne (1982) 

SUGAR BOOKS DEPARTMENT 

INTERNATIONAL SUGAR JOURNAL 
P.o . Box 26, Port Talbot, West Glamorgan SA131NX, U.K. 

£20.40 
£53.00 

£218.50 
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£84.00 
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News and views 

World sugar production, 1988/891 

F. O. Licht GmbH have reduced 
their estimate of world sugar production 
from the current season by 900,000 
tonnes to 107,336,000 tonnes, raw value, 
while their corrected value for the 
previous season is only 20,000 tonnes 
smaller at 104,202,000 tonnes. The 
reduction for 1988/89 is due to unfore­
seen crop problems and brings produc­
tion to a level insufficient to cover 
global demand. In the EEC, production 
has been affected by virus yellows 
disease and is now set 2% down at 
14,795,000 tonnes while the crop 

> damage by Yugoslavia's hot summer 
last year has been severer than thought 
earlier. Significantly less sugar has been 
produced in Czechoslovakia and East 
Germany, while the absence of confirm­
ation of good expectations for the USSR 
have resulted in that country' s output 
being set 660,000 tonnes lower, giving a 
drop of almost 1 million tonnes for East 
Europe. 

The US beet sugar crop estimate is 
raised by 140,000 tonnes and that of 
China by 100,000 tonnes but other 
changes are minor so that the total beet 
sugar estimate is 947,000 tonnes lower 
than before2 at 38,029,000 tonnes. 

Total cane sugar production is set 
155,000 tonnes higher but this conceals 
the effects of a number of changes. 
South Africa is now expected to produce 
more, with its estimate raised from 2.1 
to 2.26 million tonnes. The Cuban 
estimate is raised by 300,000 tonnes to 
8.2 million but that for Brazil is cut by 
350,000 tonnes to 8.5 million. The 
Chinese cane crop estimate is reduced 
from 5,545,000 to 4,210,000 tonnes 
while that for Thailand is raised by 
450,000 to 3,550,000 tonnes. 

World sugar prices 

Prices on the world sugar market 
showed a bearish trend during the first 
half of January 1989, the London Daily 
Price for raw sugar sliding from an 
initial $276.20 per tonne to $246.40 on 
January 16. Prices were influenced by 
liquidation of long positions by specula-
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tive funds and commission houses as 
well as the lack of purchases by China 
and the USSR. In spite of reports of 
difficulties in both these countries which 
would indicate a need for imports, actual 
purchases had not occurred and, with 
adequate supplies available from raw 
sugar producers, weakening of prices 
was inevitable. 

There were several bullish items 
which did not affect the market, includ­
ing a forecast of a deficit of production 
from E. D. & F. Man, perhaps because 
of a report from Cuba that the 1988/89 
crop was performing better than had 
been expected. The LDP hovered around 
the same level until January 24 when it 
started to slide again, reaching $235.80 
on January 27, after which it recovered, 
to end the month at $242. 

With steady offtake, mostly by 
Middle East countries from the EEC, 
white sugar prices did not decline as 
much as those for raw sugar, in spite of 
reports of a good crop in Thailand. After 
an initial drop from $291 on January 3 to 
$278 the next day, the LDP(W) stayed 
within a range of $272 to $283 for the 
rest of the month, ending it at $282.50. 
In fact, strengthening of the white sugar 
market at the end of the month by 
reports of purchases by Indonesia and 
Czechoslovakia (usually a small ex­
porter) might have been influential in 
raising the LDP for raw sugar. 

While supplies of both raw and 
white sugar remain freely available the 
price tendencies will be downward; 
however, stocks are at their lowest 
levels since 1982 and a strengthening 
of demand from countries considered 
to be in need of sugar could result in a 
substantial rise in prices when purchases 
take place. 

Mauritius sugar expansion 
incentives) 

The government of Mauritius aims 
to boost sugar production and plans to 
cut its export duty on sugar to 18.75% in 
1989 from 23.65%, as part of a package 
of incentives for the industry. The 
government also proposes to exempt the 
fITst 3000 tonnes of any producer's 

exports from duty, up from the 2000 
tonnes level of last year. It proposes a 
system of workers' bonuses and an 
increase in the planters ' share of sugar 
revenues to 76% from 74%. 

In addition, the government will 
exempt from income tax earnings from 
planters' fITSt 40 tonnes a year of output 
and it will also remove the molasses 
export duty and end the sugar milling 
levy. It is proposed to link the year-end 
sugar producers' bonus to productivity, 
paying bonuses at a higher rate to more 
productive firms. 

Mauritian sugar production 
reached its peak in 1986187 with nearly 
750,000 tonnes, raw value. However, 
production fell back afterwards to 
733,000 tonnes in 1987/88 and is 
expected to drop to 662,000 tonnes in 
the current season. With domestic 
consumption of around 40,000 tonnes, 
most of the country's sugar production is 
exported, EEC countries being the major 
destinations, the quota being approx­
imately 534,000 tonnes, raw value. 

EEC sugar price proposals' 

The new Commission was quick to 
announce the 1989/90 price package 
which, for sugar, proposes a 5% cut in 
intervention prices, justified on grounds 
of correcting the relative profitability of 
growing sugar beet against other crops, 
prices of which were cut last year while 
those for sugar beet were untouched. 
These proposals were accompanied by 
the usual assortment of agrimonetary 
changes which, on the whole, are aimed 
at reducing negative MCA's (Monetary 
Compensation Amounts) through green 
rate devaluations. MCA dismantling has 
been suggested for France, Greece, 
Ireland, Italy, Portugal and the UK; 
these would have the effect of increasing 
national currency prices by between 12 
and 1.15%. These green rate devalu­
ations will thus have a compensating 
effect on domestic prices. Green rate 
revaluations have been proposed for 

1 F. o. Lichl. IN. Suga, Rpt., 1989, Ill , 39 • 48. 
2 I.SJ., 1989, 91, 1 . 2, 20. 
3 F. O. Licht, b.,. Sugar Rpr., 1988, 120,640 · 641. 
4 TM Sugar Situaliort. 1989, (453), 3. 
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News and views 

West Germany, Holland and Spain; 
these would have the effect of reinforc­
ing the suggested price cut by between 
0.4 and 0.9%. The Commission hopes 
that agreement on the price package will 
be reached by April, up till which time 
the agriculture ministers have several 
opportunities to discuss it. 

The ACP guaranteed price has 
been kept in line with UK intervention 
prices so that it is highly likely that 
whatever price package is eventually 
agreed, it would be reflected in ACP 
prices. It is expected that agreement on 
ACP prices will take much longer as, 
officially, the 1988/89 prices are still 
provisional. ED & F. Man Ltd. feel that 
whilst, at the end of the day a cut in ecu 
intervention prices is likely, the price 
package as it stands may be seriously 
modified. 

China sugar production estimates, 
1988/895 

Recently released official estimates 
of China' s sugar output in the 1988/89 
season are between 4.8 and 5.0 million 
tonnes, white value. The 1988 area 
under beet and cane is reported to be 
1.52 million hectares, an increase of 
17% on 1987. However, serious drought, 
hurricanes and floods have lowered the 
sugar content, so it cannot be said for 
certain that the estimated production 
level will be reached. Chinese press 
reports said that <;:hina's sugar output is 
3 million tonnes short of demand, 
despite a heavy subsidy. Output has 
fallen since it peaked at 5 million tonnes 
in 1985, while demand has increased by 
700,000 tonnes a year since 1985 
because of rising living standards and 
this has caused nationwide shortages 
and rationing. 

The industry's key problems are 
low prices which have been unchanged 
for 25 years, currently making sugar 
worth less than straw in Guangdong, a 
major cane growing province. Factories 
receive less for their sugar than the 
production cost. Other problems include 
inadequate transport, causing farmers in 
Inner Mongolia to dump cane that could 
not be delivered. 
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Brazil revaluatIon 

In January the Brazilian govern­
ment announced its "Summer Plan" 
under which the currency was revalued 
by eliminating three zeros from amounts 
whereby a "new cruzado" replaced 1000 
cruzados. (A similar change was brought 
about in 1986 when the cruzado replaced 
1000 cruzeiros.) Associated measures 
have been taken, including a temporary 
freeze on the prices of some essentials to 
give the government time to reduce its 
expenditure to match its income and in 
the hope of reining in the galloping 
inflation of recent years, 

C. Czamikow Ltd, notes·: "Of 
more immediate concern to the industry 
is the government decision to erode 
further the price difference between 
alcohol and gasoline at the pump. This 
difference is now down to 25% and runs 
contrary to previous government 
assurances that a sizeable margin would 
continue to exist between the two 
products. (It should be explained that 
alcohol contains part of its own oxygen 
for combustion whereas gasoline, being 
a mixture of hydrocarbons, obtains all its 
oxygen from the air; thus, the energy 
produced and so the mileage travelled 
for a given weight of alcohol is around a 
third less than for gasoline.) 

"It would appear that this move is 
designed to control the growth in alcohol 
consumption which has been steadily 
increasing in recent months. However, if 
the differential continues to narrow, it 
may initiate a swing back towards 
gasoline powered cars in the demand 
pattern for new vehicles," Such a 
reduction in alcohol demand would 
affect the availability of sugar from 
Brazil. 

In the meantime, the adjustments 
reported earlier7 to the sugar and alcohol 
plan have been modified further ; the 
original proposals drew strong protests 
from producers in the North/North-East 
region faced with the prospect of 
exceeding the revised quota limits and 
not being paid for the excesses , As a 
consequence of the latest changes the 
export availability of sugar from the 

1988/89 crop has been raised by some 
200,000 tonnes, over half as raw sugar. 

White sugar premium in 19888 

It frequently happens that the 
premium for white sugar over raws does 
little more than reflect the 8% pol 
difference and certainly it rarely com­
pensates for the extra processing 
involved where a separate rerming 
operation has to take place. Indeed, on 
occasions, the price of white sugar falls 
below the raw sugar quotation . These 
are unusual situations, however, nor­
mally highlighting particular occur­
rences. But in 1988 the price of white 
sugar, as evidenced by the London Daily 
Price quotations, was below the raw 
sugar price for a long period of the year 
and the average for the year showed a 
premium of hardly more than $1.00 per 
tonne. Largely this was occasioned by 
the mid-year price rise when there were 
some doubts about the availability of 
raw sugar supplies at a time when China 
and the USSR were both active buyers. 
The premium also remained small at 
other times of the year, however, 
reflecting that the gradually tightening 
situation was more in evidence in the 
raw than in the white sugar market. 

Small-scale Australian sugar 
factory for Laos' 

Batstone Technology, of Maryborough, 
Queensland, claims it is leading world 
development of equipment for small­
scale sugar processing. The company 
recently won a $Aus 2,600,000 contract 
to design and build a small-scale sugar 
factory for Laos. 

New Turkish sugar factory'O 

The Corum sugar factory in Turkey, 
construction of which started in July 
1987, will be completed and put into 
operation in 1989. It will be able to 
process annually 780,000 tonnes of beet 
and to produce 117,000 tonnes of sugar 
and 39,000 tonnes of molasses. 

5 F. o. l..ich~ I.,. Su,., Rpt., 1989, 111, 57. 
6 C.oroikow Sur"' Row.,., 1989, (1781), 3. 
7 I.sJ., 1989, 91,21. 
8 F. o . l..ich~ I.,. Su,", Rpt .. 1989,121, 17. 
9 luulTalia" CQJU,row~r, 1988, 1., (12), 28. 

10 F. O. Licht, lfII. Sugar Rpt., 1988,120,639. 
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Product news 

Pacific Scientific colorimeter 
helps British Sugar develop new 
food product 

The Colorgard 2000 precision 
colour measuring system, manufactured 
by Pacific Scientific, permits precise 
instrumental correlation with visual 
observation and is being used in the 
development of Beta Fibre, a new food­
grade dietary fibre from sugar beet, 
developed by British Sugar pic. 

The instrument spec ified for 
research studies and near-line sampling 
at the sugar factories was a 45°/0° 
geometry colorimeter. This rugged, 
versatile, compact, user-friendly system, 
which gives rapid tristimulus colour 
measurement, was well able to perform 
both in the laboratory or near the 
production line, achieving the high level 
of accuracy required. 

British Sugar now have the system 
connected to an IBM PS/2 which gives 
them the added facility of hard disk 
storage of data. This can then be ana­
lysed at a later date to identify any 
possible correlations between colour or 
any of the other functional properties of 
fibre, such as its water uptake propenies. 

Further details: 

Pacific Scientific, 
4 First Avenue, 
Globe Park, 
Marlow, Bucks. SL7 lY A, 
England. 

New automatic polarimeter 

Dr. Wolfgang Kernchen GmbH, 
manufacturer of laboratory instruments 
for the sugar and food industries, has 
announced a new Sucromat automatic 
polarimeter. The instrument has a high­
precision optico-mechanical system of 
0.001 ° resolution and microprocessor 
intelligence to achieve an unexcelled 
versatility. 

Five measuring ranges can be sel­
ected by means of the keyboard: these 
are: °Z international sugar scale; ° circ­
ular scale; % sucrose; % glucose; and 
purity (% sucrose 1 % dry substance), the 
latter with an automatic refractometer 
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interfaced to the RS-232C port. The RS-
232C port may also serve for connecting 
a computer. 

As a second standard interface, a 
parallel printer pon is available for 
connecting any type of Centronics­
compatible data printer. Printed records 
contain sample identification number, 
measured value, date and time, measur­
ing range and (optionally) the sample 
temperature to O.l °C accuracy. Data 
appear in a green fluorescence display 
with two lines of 20 alphanumeric 
characters each. The display is further 
used to guide the operator when measur­
ing ranges or other instrument functions 
are selected. 

Further details: 
Dr. Wolfgang Kemchen GmbH, 
P.O. Box 20140, 
0-3016 Seelze 2, 
Germany. 

Retractable spouts for loading 

These control dust efficiently 
while loading. The innovative design 
uses inner stacking cones in Rhino Hyde 
and are for loading enclosed vehicles or 
open loading of ships, barges and stock­
piles . Travel is available from 2 ft to 100 
ft. 

Further details: 
Tandem Products Inc, 
520 Industrial Drive, 
Blooming Prairie, MN 55917, 
USA. 

Abay 

A new leaflet lists and illustrates 
the activities of Abay S.A. of Belgium 
which, although best known to our 
readers for the supply of tum-key beet 
and cane sugar plants and equipment, 
sugar silos and distilleries, also are 
active in fields such as power distribu­
tion, electrical and mechanical installa­
tion, instrumentation, sound and heat 
insulation, water treatment, starch 
industry facilities, glass production, etc. 
The leaflet is available from: 

Abay S.A., 
Rue de Geneve 4, 
B-1I40 Brussels, 
Belgium. 

Sugar silos and centrifugals 

Nils Weibull AB. has been a 
supplier to the sugar industry since the 
1920's and has delivered about 130 silos 
around the world, ranging from the early 
small units to today's silos that stand up 
to 40 metres high and hold up to 50,000 
tonnes. A new leaflet describes the 
standard sugar centrifugal offered by the 
company with a capacity range of 20 -
42 tonnes of massecuite per hour, 
computerized control system, extensive 
instrumentation for automatic control, 
etc. The leaflet is available from: 

Nils Weibull AB., 
P.O. Box 194, 
S-28122 Hassleholm, 
Sweden. 
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New books 

Chemistry and processing of 
sugar beet and sugar cane 

Eds. M. A. Clarke and M. A. Godshall. 
xii + 406 pp; 16 x 24.7 cm. (Elsevier 
Science Publishers B.V., P.O. Box 211, 
1000 AE Amsterdam, Holland.) 1988. 
Price: Dfi. 260.00. 

This publication, No.9 in the Sugar 
Series, is in fact the Proceedings of a 
symposium on the chemistry and 
processing of sugar beet held by the 
American Chemical Society in Denver 
on April 7, 1987, and of a symposium on 
the chemistry and processing of sugar 
cane held by the ACS in New Orleans 
on September 3 - 4, 1987. The beet 
section comprises 10 papers and the 
cane section 13 papers, although a 
number are applicable to both sides of 
the sugar industry . The titles (with their 
authors in brackets) are as follows: "An 
overview of the US beet sugar industry" 
(Bichsel) ; "Effects of plant breeding on 
sugar beet composition" (Smith); 
"Carbonatation process in beet sugar 
manufacture" (Cleary); "An integrated 
juice purification system" (Andersson & 
Barfoed); "Ion exchange processes in 
beet sugar manufacture" (Shore et a/.); 
"Treatment and disposal of effluents of 
the sugar beet factory" (Richmond & 
Strickland); "Ion exchange for desugar­
ing of molasses and by-product isola­
tion" (Ramm-Schmidt); "Ultrafiltration 
used in a novel flexible process to 
produce high-fructose syrup from 
different raw materials" (Hanssens & 
Koerts); "Utilization of fibre and other 
non-sugar products from sugar beet" 
iTjebbes); "Analytical methods of sugar 
~actories - new developments" 
\Schiweck & Steinle); "Sugarcane 
processing: raw and refined sugar 
manufacture" (Clarke); "Varietal 
differences in the chemical composition 
of sugar cane" (Legendre); "The nature 
of colorants in sugar cane and cane 
sugar manufacture" (Riffer) ; "Poly­
saccharides of sugar cane and their 
effects on sugar manufacture" (Kitchen); 
"Flavour and odour in sugar cane 
products" (Godshall); "Effects of 
impurities on degradation of sucrose 
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under processing conditions" (Richards); 
"Clarification and decolorization 
processes" (Trott); "Chemistry of sugar 
in food processing" (Tsang & Clarke); 
"Sweeteners: safety, utility and efficacy" 
(Bollenback); "Caribbean rum: its 
manufacture and quality" (Harris & 
West); "Desalting of molasses by 
counter-diffusion in the fermentation 
industry" (Johnson & Lefebvre); "Sugar 
cane processing to ethanol for fuel 
purposes" (Rossell); and "Sucrose 
chemistry: its position as a raw material 
for the chemical industry" (Khan & 
Jones). A list of contributors precedes 
the contents pages, and a subject index is 
to be found at the end of the book. The 
material will undoubtedly add to our 
store of knowledge on sugar matters. 

International sugar economic year 
book and directory, 1988 

Ed. H. Ahlfeld. 395 + 98 pp; 20.6 x 29.1 
cm. (F. O. Licht GmbH, P.O. Box 1220, 
0-2418 Ratzeburg, Germany.) 1988. 
Price: OM 155.00. 

The Licht yearbook makes its 
welcome reappearance towards the end 
of each year and the 1988 edition is in 
the familiar format. Within the stiff 
covers is a well-printed fund of informa­
tion, supported by a considerable 
amount of advertisements; these are to 
be welcomed since they permit the book 
to maintain its regular appearance. The 
editorial section is, as usual, divided into 
sections of which the largest, occupying 
nearly half of the book, is the country­
by-country sugar directory. This lists 
national authorities, institutes, organiza­
tions, trading companies, major sugar . 
companies and sugar factories, refiner­
ies' autonomous distilleries and starch­
based sweetener manufacturers, giving 
for most of these details of addresses, 
telephone numbers, personnel, etc., with 
daily processing capacities for most 
sugar factories and refineries. 

Other sections provide details of 
international organizations, product 
information from some of the major 
European suppliers to the sugar industry, 
a Buyers' Guide with the book' s adver-

tisers listed under their products; this 
section also includes a Spanish·English 
directory of product names. A series of 
articles is included grouped under 
"Sugar Economics" and concerned with 
the world sugar market as well as in 
Australia, India and the US. Dr. E. W. 
Krause surveys new equipment and 
processes in the sugar industry, while 
Dr. Helen G. Smith writes on sugar beet 
virus yellows and Mr. D. R. Ridge 
surveys current trends in sugar cane 
mechanization. 

As in previous editions, a pocket in 
the back contains a separate booklet of 
statistical information. This is intro­
duced by a survey of the world market in 
1987/88 and an analysis of production, 
consumption and trade, with a short 
assessment of the outlook for 1988/89. 
Tables are given of European campaign 
results up to 1987/88 and of the world 
beet and cane sugar production and 
balances in total and by countries, net 
trade, raw and white sugar trade and 
imports and exports of selected coun­
tries, prices and per caput consumption 
data, and molasses production and trade. 
The new Yearbook is up-to-date, 
comprehensive and a valuable addition 
to the sugar library. 

The ALM guide to lactose proper­
ties and uses 

Eds. K. K. Rajah and D. E. Blenford. 53 
pp; IS x 21 cm (Association of Lactose 
Manufacturers, P.O. Box 85868, 2508 
CN The Hague, Holland.) 1988. 

Lactose or milk sugar is 0-
galactosyl glucose and is only found in 
the milk of mammals, unlike the sucrose 
of vegetable origin. It is thus produced 
in very much smaller quantities and has 
characteristics which allow its utilization 
for pharmaceutical purposes as well as 
in a variety of foods. This small book, 
produced by the Association of Lactose 
Manufacturers, has been published to 
bring to the attention of readers the 
properties of this sugar, both chemical 
and physical, and provides data on 
physiological attributes, on lactose 
derivatives and its applications. 
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ADVERTISING FEA f ORE PAGE' 

TWO NEW QUALITY INSTRUMENTS SUMA 

MASSECUITE EXAMINATION 

Our new 5aturascope is designed for 
easy visual determination of the 
saturation temperature of a 
massecuite. The sample cup and 
resistance bulb are in c lose proximity 
in the heated block which is of solid 
copper. This arrangement allows 
measurement of the temperature in 
the sample cup to wi thin ±0.1 °C. 

PRODUCTS 

Using a polarised light source, the 
massecuite is examined through a 
X150 microscope which allows the 
crystal melting point to be indicated 
on the digital indicator. The heating 
element uses 110/220 volt single­
phase AC . and is provided with a 
coarse and fine control for the rate 

Saturascope, Model E 

of heating . 

The microscope is attached to the 
instrument by means of a pivotal 
mount, thereby allowing increased 
accessibi lity to the sample cup and 
minimum re-adjustment of the 
focusing system. 

SUGAR COLOUR 
The Talameter® 5100 is a new, 
purpose designed, sugar colorimeter 
intended for use in quality control 
laboratories of both Sugar Factories 
and White End Refineries. 

This new instrument, developed by 
Tate & Lyle Process Technology 
Limited , has been licenced to 'Suma 
Products' to manufacture and market. 
It is based on the same principle of 
the original "8000 Series Talameter®" 
but with a simplified method, aimed 
strictly for repetitive colour 
determinations in dissolved sugar. 
Measurements in ICUMSA units or 
RBUs can be made in factory process 
streams from raw juice to final product 
sugar. 

The Sugar Manufacturers ' Supply Co. Ltd., 3A Albert Court, Prince Consort Road, London SWl 2BJ 
For information on the full Suma Product range please see page 4 of this advertising fearure 
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A RANGE OF QUALITY INSTRUMENTS SUMA 

Moisture Teller 

BAGASSE ANAL YSIS 
The 500 gram sample size Deerr Type Bagasse 
Digester is labricated entirely in stainless steel. and 
is designed for operation by a 220V. single-phase 
electric immersion heating system. 

The outer vessel is lagged to prevent heat tosses 
The spiral conductor lube, surrounded by a water 
jacket with cooling water inlet and outlet. is 
permanenlly connected to the digester body top 
cover which in turn is filted to the body by means of 
thumb screws and rubber gasket. 

The Inner perforated container IS supplied With a lid 
to prevent the escape of bagasse particles dUring 
extraction . A handle for removing the Inner basket is 
prOVided . 

For the rapid and accurate determination of moisture 
in Bagasse (or suitably prepared Cane samples). 
Equal in accuracy to the oven drying method. 

The quick action of the Moisture Teller is due to 
thermostatically controlled hot air being blown 
through a thin layer of Bagasse which is contained in 
the sample pan which has a woven wire base. The 

pan and sample are weighed before and afler drying 
to give the moisture. A feature of this machine is that 

a large sample (1400 c .c .) is used. thus increasing 
the accuracy of the method. 

It has an automatic time switch from 0 - 60 
minutes and a temperature range of 90 - 170· C. 

JUICE ANAL YSIS 
The Automatic Digital Polarimeter is a versatile 
instrument which is highly suited to bolll research 
work and routine daily quality control. It IS very easy 
to use: the polarimeter does all the hard work 
Involved In taking readings, leaVing you time to 
concentrate on your samples and results Also. 
comparatively unskilled technicians can carry out the 

routine work and obtain accurate and 
reliable results . 

Automatic Digital Polarimeter 

The Automatic Digital RFM80 Refractometer is 
designed for fast response . high accuracy 
determinations of Sugar solution concentrations by 
measurement 01 the refract ive ,ndex 01 samples 

The RFM80 provides the ideal solution 10 the 
problem of accurately measuring concentrations in 
the range 0 - 95% Sugar w/w. Integral sample 
temperature sensing and compensation capability 
permits both ambient and temperature compensated 
resulls to be shown on the digital readout display. 
together wi th sample lemperature. 

PR O DU C T S 

Deerr Type Bagasse Digester 

Automatic Dlgllal RFMBO Refractometer 

The Sugar Manufacturers' Supply Co. Ltd., 3A Albert Court, Prince Consort Road, London SW7 2BJ 
For information on (he full Suma Produ';r range please see page 4 of this advertISing feature 



A simple direct colorimetric method for assay of starch in 
plantation white sugar 

By S. M. Chavan, A. Kumar and S. J. Jadhav 
(Depanment of Sugar Chemistry, Deccan Sugar Institute, Manjari Bk., Tal. HaveIi, Dis!. Pune, India 412307) 

Introduction 

The adverse effects of starch on 
sugar processing have long been recog­
nised. The presence of starch in sugar 
cane juice is known to increase turbidity 
in clarified juice and syrup, increase 
viscosity of fluids , retard the rate of 
sucrose crystallization and reduce the 
exhaustibility of final molasses. It is the 
most detrimental impurity in affmed 
sugars, so far as the filtrability of 
carbonatation slurry is concerned. 

In the past, there have been 
various methods suggested for determin­
ing the concentration of starch at various 
stages of sugar manufacture, some based 
on the original method of Balch' . Matic' 
compared various methods of estimating 
starch and introduced a new method 
based on precipitation of starch from 
sugar samples with absolute alcohol 
followed by development of the blu~ 
starch-iodine complex and its colori­
metric determination . The need to use 
about 100 mI of absolute alcohol for one 
sample makes this procedure very 
expensive in a country like India, where 
the cost of absolute alcohol is about Rs . 
9501- per litre. Furthermore, there is a 
risk of partial or incomplete precipita­
tion of starch. which may introduce a 
systematic error in the analysis. Since 
precipitation is essential both for 
standard and sample estimation and the 
cost of absolute alcohol is relatively 
high, the Matic method is both cumber­
some and expensive. 

It was, therefore, decided to seek 
a method for estimating the starch 
contents in plantation white sugar which 
eliminates both these difficulties and 
also yields rapid and reliable results. 
One such method investigated is that of 
Sang et al.' in which the starch content 
is determined by dissolving the sugar 
sample in water to 10 - 20% wl v and 
directly measuring the colour intensity 
of the sol ution after addition of KI 
acetic acid and KlO, solutions with 
varymg strengths and volumes. 

Sang et al. reported that the best 
results could be obtained with the 
follow ing conditions: 25 ml 10% sugar 
solution (w/v); 0.5 ml 10% KI ; 2.5 ml 
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10% acetic acid; and 5 mI O.OIN KIO" 
making up with water to 50 mi. The 
measurement of colour is made at 570 
nm. In the present study, we have 
essentially adopted the method of Sang 
et al. but with certain modifications 
intended for simplicity, convenience and 
reliability . 

Materials and methods 

The reagents used in the present 
investigation were essentially the same 
as used by Sang et al. However, their 
concentrations and volumes or quantities 
differed. This decision was justified on 
the basis of recovery of starch obtained 
as demonstrated in the later part of this 

paper. The reagents used during the 
investigation were 1.2 mI of 2N acetic 
acid, 0 .25 mI of 10% KI, 2.5 ml of 
M/600 KlO, solutions and pure potato 
starch from Merck. The solution of KIO 
was prepared by dissolving oven-dried ' 
reagent in water. 

Standard curve 

For obtaining a standard curve for 
starch, it was essential to dry 1 g of 
starch at 105°C in an oven for about 1'/, 
hours. A standard solution was then 
prepared by dissolving 50 mg starch in 
50 mI of water. This slurry was boiled 
for about 1 minute and the volume of the 
solution then made up to 100 ml in a 
volumetric flask. Aliquots of 0.1,0.2, 
0 .3 ml, etc. to I mI were pipetted out and 
their volumes were adjusted to I ml with 
the addition of water. To these were 
added 1.2 ml of2N acetic acid, 0.25 ml 
of 10% KI and 2.5 ml of M/600 KIO 
solution, and the mixtures shaken ' 
vigorously. The optical densities (0.0.) 
of the solutions were then measured at 
570 nm against the reagent blank using 
a Shimadzu spectrophotometer UV 240. 
It is necessary that the time interval 
between making up to volume and 
measuring the optical dens ity is as short 
as possible. A graph was plotted be­
tween 0.0. and ~g/ml of starch . Figure 1 

I Sug., J .• 1952. IS, (8), II • 15. 
2 Proc. 14th COftgr. ISSCT, 1971, 1434 - 1443. 
3 ibid. , 1426 - 1433. 
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Figure \. A sl2ndard curve plotted between optical densities (O.D.) and concentration of 
st.:orch (I'I!/ml) 
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depicts such a standard plot, which is an 
excellent straight line. The measured 
0.0. and concentration of starch in j.Lg/ 
ml are correlated with an expression of 
the form. 

0.0. = 2.0 x Hr' x concentration. 
Obviously, the line passes 

through zero at zero concentration and 
the average error of the standard curve is 
0.002 units of O.D. 

The reagent blank was prepared 
by mixing 1 ml water, 1.2 ml 2N acetic 
acid, 0.25 ml10% KI and 2.5 ml of 
M/600 KIO, solution in a test tube of 15 
ml capacity. 

Analysis of samples 

In order to measure the starch 
contents in the samples of plantation 
white sugar, 5 g of the sugar was 
weighed into a 100 ml beaker and 5 ml 
of water added to it. This was boiled for 
1 min, ftltered and then the volume was 
adjusted to 10 ml in a volumetric flask. 
Of this solution, 1 ml was placed in a 
test tube and 1.2 ml 2N acetic acid, 0.25 
ml 10% KI and 2.5 ml M/600 KIO, were 
added. The mixture was vigorously 
shaken and the optical density recorded 
as above against the reagent blank. 

The optical densities of the 
samples thus measured were introduced 
into the standard curve equation and the 
concentrations of starch (in ppm) were 
determined. All samples were analysed 
in quadruplicate and an average was 
considered as the final reading. The 
experimental optical densities were 
reproducible to within 0.003 unit and 
thus the combined error in the estimation 
appears to be ± 3 ppm. 

Results and discussion 

Although we analysed 88 samples 
of sugar crystals collected from the 
factories in the State of Maharashtra, for 
the sake of clarity and convenience, we 
present in Table I results on starch 
contents of 21 samples exhibiting a wide 
range. In Figure 2 are plotted starch 
contents as obtained by the present 
method, when compared with those 
obtained by the procedures of Sang et al. 
and of Matic. Examination of these 
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Table I. Starch contents In plantation 
white sugar 

average of about 21 %) and consistently 
lower than those based on the Matic 
method. In order to sort out such 
differences, we repeated the original 
method of Sang et al. and obtained a 
recovery of 74.8% as compared with 
their reported value of 97.3%. Consider­
ing this recovery of starch obtained by 
our method and the average residuals 
(21 %), this accounts for the deviations. 
Similarly, our results deviate from those 
of Matic by about 50 ppm on average. 
This real difference may be due to the 
different sources of starch used in 
obtaining the standard curve. Referring 
to the optical densities at maximum 
adsorption as shown by Matic in Figure 
1 of his paper for different starches, the 
difference of 30 ppm on an average can 
easily be explained. 

SamplcNo. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

360 

Starch content, ppm 

195 
160 
150 
225 
300 
255 
105 
275 
125 
150 
145 
150 
100 
75 

150 
155 
155 
90 

340 
200 
245 

It may be noted that our standard 
curve for starch is accomplished without 

o PRESENT METHOD v s SANG etal • 
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Cl. 
Cl. 
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Figure 2. A graph plotted ror the starch contents as obtained by the present method against those 
of Sang ., aI. and Matk 

results indicates that our values are any sucrose solution. Matic and other 
consistently higher than those obtained I authors have added sucrose in starch 
by the method of Sang el al. (by an solution and obtained the optical 
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densities. We, in our laboratory, meas­
ured optical densities of pure starch 
solutions both with and without sucrose 
(sources: Loba and S.D. Fine Chemi­
cals). Figure 3 depicts the differences 
between 0.0. values obtained with and 
without sucrose and starch in ppm. It is 
clear from this figure that the residuals 
(a) are random and that a standard 
deviation of 0.006 0.0. unit (13 data 
points) and a maximum deviation of 
0.0120.0 . unit are obtained. The 
standard deviation values of 0.006 and 
0.0120.0. in tum give the difference in 
starch estimation certainly not exceeding 
6 ppm, which is an excellent achieve­
ment It is therefore considered justifi­
able to prepare the standard curve 
without addition of sucrose solution. It 
should be emphas ised that any starch 
content already present in commercially 
available sucrose is likely to add a 
systematic error in the starch estimation 
of a given sample. To prove this, we 
added a slightly inferior quality sucrose 
and' found the starch contents of the 50% 
sucrose solutions to be about 50 ppm. 
Thus, if one used this sucrose from 
Loba, the final estimation of starch in 
the sample could be high by at least 50 
ppm. Thus, the use of starch alone for 
the standard curve preparation gives 
more reliable results. 

Matic has argued the need for 
sucrose addition in the preparation of a 
standard curve. Using the results shown 
in Figure 2 of his paper, one obtains the 
value of a given sample as 400 ppm with 
a difference of 20 ppm with and without 
sucrose addition. This 5% difference is 
not considered significant. Moreover, 
other differences were found of approxi­
mately 0, 7,14,20, 36 ppm at 100, 200, 
300, 400, and 500 ppm starch contents, 
respectively, indicating an average 
difference of 4%. It is interesting to note 
that optical densities at 500 ppm as 
shown by Matic differ by about 0.062 
unit for determinations with and without 
sucrose. This in tum gives a difference 
of 36 ppm in starch estimation, a 
deviation of about 7%. 

An additional suppon of this 
claim could be an examination of 
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wavelengths for maximum absorption 
with and without sucrose. Figure 4 
demonstrates that such absorption peaks 
are virtually the same and measurements 
were therefore made at 570 nm. 

Recovery of starch was throughly 
examined in order to have confidence in 
our experimental method and results are 
listed in Table II. We examined the 
recovery by adding the known amounts 
of starch to a solution, the starch content 
of which was already known. In general, 
averag(. starch recovery was 99.1%. In 
Figure 5 are plotted the amounts of 
starch added and the amounts recovered 
by our method, indicating excellent 
recovery. 

Similarly experiments were 
conducted with varying concentrations 
and vo;umes of reagents and 99% starch 
recovery found with 1.2 mI 2N acetic 
acid, 0.25 mI 10% KI, and 2.5 mI Ml600 
KIO). 

The technique is thus shown to be 
a very simple, economical and reliable 
direct colorimetric method for estimat­
ing the starch content in plantation white 
sugars. Since the method is rapid, it may 
be used for routine starch analysis at the 
factory level. 
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Summary 

A simple direct colorimetric 
method for determination of starch in 
plantation white sugar has been de­
scribed. This method is essentially based 
on that of Sang et al. which uses the 
measurement of optical densities of the 
blue starch-iodine complex, but with 
certain modifications including elimina­
tion of sucrose addition in the prepara­
tion of a standard curve. The recovery of 
starch by the present method is 99.1 % 
and it is noteworthy that this method 
avoids precipitation of starch with 
alcohol. 
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Table II. Recovery of starch 

Starch added, ppm Starch recovered, ppm Recovery, % 

50 49.5 99.0 
100 98.5 98.5 
200 199.0 99.5 
500 496.0 99.2 

1000 991.0 99.1 

Average recovery, % 99.1 

11.00 

AVERAGE RECOVERY 
99.1 % 
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Figure S. Recovery or slarch (%) by the present method 

Un metodo colorimetrico directo y 99.1 % yes notable que este metodo 
simple para el ensayo del almid6n evita la precipitaci6n del almid6n con 
en azucar blanco alcohol. 

Se describe un metodo colorimet­
rico directo y simple para la determin­
aci6n de almid6n en azucar blanco. Este 
metodo esta bas ado esencialmente en el 
trabajo de Sang y otros quienes usan la 
medici6n de densidad 6ptica del com­
plejo azul formado de almid6n con 
yodo, pero con ciertas modificaciones, 
una de las cuales es la eliminaci6n de la 
adici6n de sacarosa en la preparaci6n de 
la curva de calibraci6n. La recuperaci6n 
del almid6n por el metodo actual es de 

Un simple methode directe colo­
rimetrique pour la determination 
des amidons dans les sucres 
blancs d'usine 

On decrit une methode simple, 
basee sur une mesure directe de la 
coloration et qui permet de determiner 
l'almidon dans Ie sucre blanc d'usine. 
Cette methode est en fait basee sur celle 
de Sang el al. qui met en oeuvre la mes-

continued on page 60 
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Increased 
Production 

Reduced 
Operation 
Costs 

Reduced 
Maintenance 
Costs 

Design features include: 
• Grease Lubricated Bearings 

for trouble- free operation 

• Three Point Suspension 
Low maintenance anti-vibration 
isolators mounted externally 

• Accelerator Cone 
Specially designed to ensure 
perfect massecuite distribution 

• Constant Pulley Centres 
Eliminates unnecessary belt wear 

• Feed 
Centre or side feed to suit 
customer requirements 

• Special backing screen arrangement 
for extended screen life 

THOMAS BROAOBENT 
& SONS LIMITEO 
Huddersfield England H01 3EA 
Telephone: 048422111 
Telex: 51515 TBS G Fax: 0484 516142 
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FS DUOTRAC 

Chart showing control and reference signals 
over a typical batch boiling cycle - white sugar 
beet massecuite 
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_ Nuclear density meter (control signal) 
RF probe series resistance (Rs signal) 

_ RF probe series capacitance (Xs signal) 

THE SMART PROBE 

At last - a sensor capable of giving an accurate signal in 
very high purity sugar massecuites using radio frequency to 
measure complex impedance values. 

8y a patented method which gives an output signal 
(4-20 mA) from a predetermined ratio of two input functions, 
the FS DUOTRAC probe provides a highly stable and reliable 
control signal. Measurement based on mother liquor brix and 
crystal content may be used for controlling batch and 
continuous pan operation. The FS DUOTRAC probe can also be 
used to monitor syrup and fine liquor brix. 

Yet another reason to ask FS to help you to achieve 
really cost effective production! 

~ 
FLETCHER SMITH 
Fletcher Smith l,mited 
Norman House Friar Gate Derby DE 1 1 NU England 
Telephone Derby (0332)372727 Telex 3751 4 FS G 
Telefax (0332)385895 (Group 3) 



Electrical conductivity control of calcium sulphite 
precipitation in cane juice clarification 

Introduction 

The clarification of sugar cane juice 
by any process is primarily controlled by 
maintaining optimum pH. A large 
number of Indian sugar factories use 
bromothymol blue paper to check pH at 
completion of the clarification reaction, 
but the use of a pH meter has been 
gaining popularity in recent years. 
Control of the clarification using BTB 
paper is not precise and an excess of 
lime is invariably found in the clarified 
cane juice. This causes several prob­
lems, such as low recovery, poor 
keeping quality and excessive scaling in 
the evaporators, in addition to other 
effects associated with excess CaO. 

Estimation of pH with BTB paper can 
easily deviate up to 1.0 unit from the 
optimum value. It is difficult to realise 
the importance of such deviation and its 
impact on the overall clarification 
process. However, this small change in 
pH, which is practically ignored, 
corresponds to a considerable CaO 
c:mtent remaining in the clarified cane 
juice. 

The importance of the small deviation 
of pH is realised only when measure­
ments are made simultaneously of CaO 
content, pH, conductivity and colour 
during cane juice clarification. We have 
carried out some experiments in which 
these parameters are measured in both 
sulphitation and carbonatation processes 
in our laboratory'. The results of the 
carbonatation studies were published 
earlier'. A review of the literature 
revealed that a number of workers have 
studied measurement of conductance in 
different solutions; Smith et al.' studied 
the mixed but concentrated electrolyte; 
Kendall et al.· demonstrated the applica­
tion of conductance for complex forma­
tion in aqueous medium; Smith & 
GortnerS, Steam" and Van & Nutting7 

studied the conductivity of mixtures of 
salt solutions; and Rysselberghe & Van 
Pierce' and Bremner et al." reported 
measurements for a number of mixtures 
containing bivalent ions. However, work 
pertaining to the application of conduc­
tivity measurement to ensure ·the 
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completion of the precipitation reaction 
in a sugar system is scanty. 

The idea of controlling cane juice 
clarification by measuring colour and 
conductivity resulting from this investi­
gation has been briefly tested in a few 
sugar factories. Some of the results 
obtained in the laboratory and in the 
factories are communicated in this 
paper. 

Materials and methods 

Chemicals used in this investigation at 
factories and in the laboratory were lime 
water, SO" buffer solution (BDH), 
EDTA disodium salt (BDH), Erio­
chrome Black T, etc. Cane juices from 
Co 1148, CoJ 64 and CoS 767 varieties 
were used in this work. 

Apparatus used included a Bausch & 
Lomb "Spectronic-20" spectrophotome­
ter, a Century digital conductivity meter 
Model CC-601, a Toshniwal digital pH 
meter Catalogue No. CI46 NRDC and a 
thermostat type NBE Gr. Nr. Model 
24019. During the factory investigations, 
pH, conductivity and temperature were 
measured using a Model CK710 port­
able water analysis kit 

Precipitation of calcium sulphite during 
clarification of cane juice 

Experiments at 25°C were carried out 
using a mixture of 400 mI cane juice 
(freshly crushed) and 60 m1lime slurry 

(13°Be). Initial pH and conductivity of 
the mixture were detennined. After 
passing SO, into the limed cane juice for 
five minutes, pH and conductivity were 
measured simultaneously. From the 
reaction mixture a 10.0 mI portion was 
withdrawn, filtered through Whatrnan 
No. I filter paper, and the CaO and 
absorbance determined. The pH and 
conductivity of the filtered clarified 
juice were also checked from time to 
time, and found to be in agreement with 
the values determined on unfiltered 
juice. This procedure of passing SO, and 
measuring pH, conductivity, CaO and 
absorbance was continued till a clear 
minimum was obtained. Similar meas­
urements were also made at 55°C. 

Results and discussion 

The conductivity and pH measure­
ment during sulphitation of limed cane 
juice at 25°C are shown in Figure I. 
Comparing these results at 25°C with 
that of 1st carbonatation' , identical 
behaviour is observed. CaO, specific 
conductivity and colour data show 
almost superimposing minima after 
about 10 minutes of SO, saturation. The 
minima in the CaO and conductivity 
curve correspond to pH 9.75. During the 
initial stages of SO, saturation, the 
absorbance curve is also similar to that 
of carbonatation' , but when the juice is 
excessively saturated with SO" the 
nature of the curve is different from that 
with CO,. In sulphitation, after the 
minimum the absorbance increases for 
up to 35 minutes, after which it suddenly 
drops e.g. from 1.9 to 0.85 after 40 
minutes of SO, gas. 

Observations of the sulphitation 
process at 55°C were similar to those at 
25°C and the data are shown in Figure 2. 
At 55°C the minimum lime contents 

• Present address: Oil and National Gas Conunission, 
Assam. India. 

1 Olandra: Ph ,D. Thesis (Kanpur University, Kanpur). 
August, 1982. 

2 Prasad & Chandn: l.s.!., 1985,87,31 - 37. 
3 J. AIM,., CMtrL Soc., 1907.37, 321. 
4 ibid., 1921,.0, 1416. 
5 J. Phys. C ..... , 1933, 37, 79 - 86. 
6 J. A ... , . e ..... Soc., 1922,44, 670 - 678. 
7 ibid., 1934, 56,1435 - 1437. 
8 ibid., 1937,59,333. 
9 ibid., 1938,60, 2616. 
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Eleclrical conduc/ivity control of calcium sulphite precipitalUm in caM juice cl4rification 
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were found to be at pH 9.0 and 9.75 in 
sulphitation and carbonatation, respec­
tively. Minimum calcium content in the 
sulphitation process was about 860 mg/ 
litre at both temperatures. 

Having observed clearly in the 
laboratory the minima in each curve, 
viz., conductivity, colour, CaO content 
in both carbonatation and sulphitation 
reactions of cane juice clarification, 
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investigations were made in commercial 
sugar factories to determine whether 
conductivity measurement was sensitive 
enough to ascertain the completion of 
the precipitation reaction during cane 
juice clarification. 

In a double sulphitation factory of 
3000 t.c.d. crushing capacity, ten 100 ml 
samples of the juice being clarified were 
collected in flasks at intervals of two 
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minutes from a check valve of a liming 
and sulphitation tank. The samples were 
filtered through Whatrnan No. 1 filter 
paper separately. Conductivity and pH 
of the filtered juice were meas ured at 
25°C . 

pH and conductivity versus time 
curves are shown in Figures 3 and 4 for 
two different commercial factories. Data 
from both factories indicate clear 
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Fig. 3. Conductivity and pH versus lime; cane Juice darlneallon 
at Klchha sugar factory, Nalnltal, V.P. 

Fig. 4. Conductivity and pH versus time; cane Juice darlneallon 
at Kesar Enterprises Lid., Baheri, U.P. 
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Cane sugar manufacture 

U se of pulverized coal In Indus-
rial boilers 

F 
f. 
f 

. J. Ceely. Rpts. 44th Ann. Con! 
lawaiian Sugar Tech., 1985, F-ll -
'-19. 

A spects of boiler operation on pulver-
zed coal are discussed. 

opper evacuation scrubbers for H 
b agasse-fired boilers 

. Barron. Rpts. 44th Ann. Con! A 
H 
F 

awaiian Sugar Tech., 1985, F-20 -
-25. 

Err 
b 

ors in the design and installation of 
agasse boiler dust separation systems 

a nd their components are discussed and 
p roblems encountered in specific sugar 
f actories examined. Of scrubbers needed 
t o clean the dust-laden gas stream 
I eaving the hopper of a collector, the 
b est is a venturi throat used in a 2-stage 
;ystem; efficient separation of moisture 
dr oplets from the gas stream is a crucial 
<actor. 

Pioneer mill cooling tower 

R. P. DeMille. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech .. 1985, F-26-
F-27. 

A cooling tower is described that was 
built to handle warm condensate from 
the boiling house intended for use in 
drip irrigation. Problems with pan 
entrainment are mentioned. 

Mill hydraulic drive 

F. Ratliff. Rpts. 44th Ann. Con! Haw-
aiian Sugar Tech ., 1985, F-28 - F-32. 

The advantages of hydraulic drives for 
cane mills are indicated and their 
operating characteristics, installation and 
maintenance discussed. 

The mechanics of corrosion 

J. C. Tverberg. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech., 1985, F-33 -
F-39. 

The five basic forms of corrosion that 
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cover most cases encountered (uniform, 
galvanic, intergranular, stress cracking 
and bacterial) are discussed and advice 
given on corrosion prevention by use of 
suitable resistant materials. 

Control of emissions: coal- and 
bagasse-fired boilers 

M. Borenstrein. Rpts. 44th Ann. Conf. 
Hawaiian Sugar Tech ., 1985, F-40-
F-42. 

Control of particulate emission by 
means of cyclones and possibly suitable 
secondary systems such as bag filters, 
electrostatic precipitators and wet 
scrubbers is discussed. 

Diagnosis of wear mechanisms 

A. Hollinger. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech. , 1985, F-43 -
F-45. 

The five types of wear most commonly 
found in sugar machinery are described 
with the aid of photographs: severe 
adhesion or scuffing, abrasion, contact 
fatigue, corrosive wear and fretting 
corrosion. 

Fundamentals of fluid lubrication 

G. R. Trabert Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech., 1985, F-46-
F-48. 

Advice is given on lubrication, including 
oil ys. grease, and the industrial viscosity 
classification system used is explained 

Interpretation of 011 analysis 

G. C. Brindley. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech ., 1985, F-49-
F-51. 

Sampling and analysis of oil and 
interpretation of the data are described. 

Finned tube heater installation 
and performance at Kekaha Sugar 
Company 

D. Okihara. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech ., 1985, F-52 -
F-53. 

Problems with massecuite reheating at 
Kekaha are described and details given 
of a ftoned tube heater, as used in the 
Australian sugar industry, installed to 
replace the earlier system. The result 
was more rapid and more uniform 
heating with shorter residence time. 

Steam distribution control system 
at HC & S, Paia 

J. R Kwok and R. P. Lawler. Rpts. 44th 
Ann. Con{. Hawaiian Sugar Tech ., 1985, 
F-54 - F-56. 

Details are given of a Fisher automatic 
system for control of steam flow to the 
various users in the factory while 
maintaining power generation at a 
maximum level. Operation of the 
scheme has reduced fluctuations in 
boiler steam demand. Future plans are 
indicated. 

Use of filtration efficiency in the 
evaluation of HiGrade operation 

K. Onna. Rpts. 44th Ann. Con! Haw-
aiian Sugar Tech ., 1985, F-57 - F-59. 

HiGrading is the processing of the 
relatively clean upper part of windrowed 
cane without washing. While it provides 
the potential for a significant increase in 
sugar yield it also presents serious 
clarification and filtration problems 
arising from the high soil levels in 
mixed juice. Measurement of filtration 
efficiency proved an effective means of 
evaluating filter and clarifier perform-
ance and indicated the following 
requirements for HiGrade cane process-
ing: a mixed juice soil content no higher 
than 2.5%, increased clarifier/filter 
capacity to handle a threefold increase in 
juice soil, and a filtration efficiency (i.e. 
retention of clarifier mud solids by the 
filter cake) of about 90%. 

The economics of RO concentra-
tion of cane juice 

T. A. Hsu. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech ., 1985, F-60-
F-67. 

An economic analysis of mixed juice 
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concentration by reverse osmosis 
revealed substantial benefits in the form 
of steam saved (the calculations being 
based on the corresponding extra 
amount of electricity sold or the reduced 
payments for fuel oil); however, if 
clarified juice were to be treated, the 
economics would be very much less 
favourable. 

Painting your equipment to last 

W. 1. Zabolski. Rpts. 44th Ann. Con! 
Hawaiian Sugar Tech., 1985, F-71 -
F-75. 

Application of corrosion-resistant 
coatings to equipment is discussed and 
the various types of protective materials 
are described. 

Adjustment of the mills of a sugar 
factory to obtain maximum extrac­
tion 

M. C. Hernandez C. and J. R. Abreu G. 
Centro Azucar, 1985, 12, (2), 3 - 8 
(Spanish). 

A method has been devised for adjusting 
cane mills to obtain maximum extraction 
which is based on a computer program 
relating the various mill parameters 
including load, velocity and apenures. 

Experimental methodology for the 
evaluation of bagasse diffusers 

E. M. Sevilla P. Centro Azucar, 1985, 
12, (2), 9 - 18 (Spanish). 

Measurement of temperature, Brix, 
sucrose % and pH are measured along 
the diffuser and the characteristic curves 
obtained are compared with those 
provided by the constructor in order to 
assess the diffuser's performance and 
what to do to improve its efficiency. 

Controlability of the pan boiling 
process 

F. Herrera F. and G. Machado B. Centro 
AZUcar, 1985, 12, (2), 19 - 26 (Spanish). 

Determination of properties relative to 
control of the boiling process was 
investigated and some results are 
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presented in the form of graphs and 
matrices corresponding to controlability, 
observability and stability values around 
fIXed values obtained using linear and 
non-linear mathematical models. 

Kinetics of linear growth of sugar 
crystals in the production of fine 
grain strikes 

A. Marquez S. and V. G. Tregub. Centro 
Azllcar, 1985, 12, (2), 27 - 33 (Spanish). 

By means of experimental data obtained 
under industrial conditions it was poss­
ible to obtain an equation to describe the 
kinetics of linear growth of sugar 
crystals in fine grain strikes and the 
relationships to determine the constants 
of this equation. It is shown that two of 
these constants, the shape constant and 
the time constant, can be determined by 
means of equations similar to those used 
for calculation of the shape and time 
constants of the kinetic equation for 
sugar crystallization. The remairting 
constant, the maximum crystal size, is a 
function of the duration of the process 
and the initial crystal concentration in 
the massecuite. Using the equation it is 
possible to predict at any moment the 
average size of the crystals during the 
production of fine grain strikes. 

The essence of Crystal 600 

L. Carrazana R. Centro Azucar, 1985, 
12, (2), 35 - 42 (Spanish) . 

Recrystallization of sucrose from a 
ternary system sucrose-water-ethanol is 
widely used in Cuba for the preparation 
of seeding slurry (Crystal 600); how­
ever, it has only poor stability and 
reproducibility. Studies have shown that 
the interactions between the components 
of the system make it impossible to 
obtain a seeding means which gives 
acceptable uniformity. 

Calculation of the specific enthal­
pies of sugar fluids 

J. L. Dlaz R. and O. Goza L. Centro 
Azllcar, 1985, 12, (2), 49 - 54 (Spanish) . 

A calculation algorithm is presented for 
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evaluation of the specific enthalpies of 
the different sugar fluids in the various 
forms in which they are encountered, 
including massecuites. A main program 
and a sub-program have been written, 
which need only as irtitial data the 
temperature, total Brix and purity of the 
particular fluid to make the necessary 
calculations. The results are considered 
satisfactory . 

Possibility of modelling process 
systems using regreSSion models 

N. Valdes A. and V. GonzAlez. Centro 
Azllcar, 1985, 12, (2), 55 - 60 (Spanish) . 

Using regression analysis a study has 
been made of the possibility of model­
ling the manufacture of raw sugar. 
Taking as a base the linear statistical 
correlations between the input and 
output variables for each of the stages 
into which the process is divided, it is 
possible to model each of these. A 
program is developed which, by means 
of a general calculation sub-routine 
permits the principal variables at the 
output of each stage to be obtained as a 
function of input parameters and 
variables easily obtained or output from 
previous stages. With the program it is 
also possible to analyse the effects of 
different variables on the system 
operation. 

Preliminary study on the obtaining 
of a dynamic model for second 
strikes 

M. Rodriguez B., M. Garcia A. and J. A. 
Gonzalez T. Centro Azucar, 1985, 12, 
(2), 61 - 68 (Spanish) . 

An existing proven model for A-masse­
cuite is adapted to give a dynamic 
mathematical model of aB-massecuite. 
The characteristics of the latter -
viscosity and purity - are very different 
but the model is shown by initial results 
to be capable of describing second 
strikes provided the necessary changes 
are made in the coefficients and para­
meters in accordance with the new con­
ditions. The correspondence between the 
values obtained with the model and real 
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data, especially for trends in the vari­
ables, lead to the belief that the model 
can be used as a starting point for 
developing a defmitive model. 

Application of simulation­
response techniques to Industrial 
cane juice clarifiers 

C. Diaz R., M. A. Barly and J. Guerra D. 
Centro Azucar, 1985, 12, (2), 69 - 74 
(Spanish) . 

Conventional and function F(t) methods, 
previously used to evaluate the hydraulic 
efficiency of laboratory-scale proto­
types, have been applied to the results 
obtained in tracer experiments with 
industrial clarifiers. 

Evaluation of the work efficiency 
of some evaporation schemes in 
sugar centrals 

S. Machado B., M. J. Carrillo A. and A. 
Diaz M. Centro Azucar, 1985, 12, (2), 
87 - 92 (Spanish) . 

The algorithms implicit in the thermo­
energetic balance method developed at 
the Las Villas Cp.ntral University were 
applied to results of different evaporator 
schemes employed at sugar factories in 
central Cuba in order to develop a 
comparative analysis of their efficiency. 

Continuous massecuite super­
saturation meter 

F. Pantuso N. and J. SAnchez B. Centro 
AZUcar, 1985, 12, (2), 93 - 98 (Spanish). 

A new instrument has been developed 
which employs a computational scheme 
based on an 8080 microprocessor and a 
transducer providing a display indicating 
the supersaturation which is measured in 
terms of the conductivity of the mother 
liquor. 

Multiple linear regression analysis 
of the Reto boiler 

M. Cortes, J. Castellanos and P. 
Olivares. Centro Azucar, 1985, 12, (2), 
99 - 106 (Spanish). 

Multiple linear regression analysis was 
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applied to measurements of superheated 
steam flow, temperature and pressure of 
exit steam, feed water temperature, air 
pressure and temperature at the exit of 
the air heater and gas temperatures at the 
inlet and exit of the air heater. Relation­
ships were developed which allowed 
recommendations to be made for 
improvement of boiler operation. 

Evaluation of the system of auto­
matic control on the pan floor 

J. Artiles S., R. Moreno, M. Napoles and 
A. M. Cornell G. Centro Azucar, 1985, 
12, (2), 107 - 112 (Spanish). 

In order to adjust the feedback system 
in the automatic control of boiling at a 
Cuban sugar factory, stepwise disturb­
ances were made at the control valve 
and the response recorded, whereby 
working parameters were obtained for 
the derivative integral proportional 
regulator installed for control of con­
ductivity in the pan. 

Study of Tensol as a surfactant In 
the exhaustion of third masse­
cuites 

M. Ugarte, R. Gonz<ilez, L. Ramos S. 
and E. Ramos O. Centro Azucar, 1985, 
12, (2), 119 - 124 (Spanish). 

Tensol is a by-product from vegetable 
oil refining and its effect has been 
studied in laboratory-scale crystalliza­
tion experiments, in which the viscosity, 
surface tension and reducing sugars in 
the massecuites were measured as well 
as colour and granulometry of the sugars 
produced, and the optimum level of 
Tensol determined. 

Industrial wastes. A current 
problem 

M. T. HernAndez. Centro Azucar, 1985, 
12, (Supp. on energy and purification), 
10, 54,70,78 , 112,120 (Spanish). 

The history of sewage treatment is 
summarized, particularly for developing 
countries, and reference made to the use 
of biological purification of sugar 
industry effluents, most effectively after 

mixing the waste water with filter-{;ake 
to add nutrients for the micro-organisms 
concerned. 

Influence of different alkalizing 
agents on the purification of sugar 
juices 

B. Melnikov, N. Martinez, T. Prieto and 
T. FernAndez. Centro Azucar, 1985, 12, 
(Supp. on energy and purification), 21 -
32 (Spanish). 

Cane juice samples of 15°Bx and at 
boiling point were brought to pH 6 with 
lime and then to pH 7.2 - 8 with lime or 
NaOH, maintained for 3,7 or 9 minutes 
in the presence or absence of added 
CaCO" the test tubes inverted and the 
rate of settling and clarity of the super­
natant measured. Lime was the better 
agent, giving regular and faster settling 
than NaOH, with similar juice clarity. 
The optimum amount of added CaCO, 
was between 0.5 and 1.0 g per 600 mJ of 
juice. Positive results were given 
whether the CaCO, was added at liming 
or just before sedimentation. 

Influence of the variety and fert­
ilizer levels on the cane juice 
settling process 

N. Martinez A., S. Castillo, O. Vedra 
and J. Alomar. Centro Azucar, 1985, 12, 
(Supp. on energy and purification), 43-
53 (Spanish). 

From an analysis of sedimentation of 
juices from a number of varieties and 
different fertilizer regimes, those giving 
the best purification performances were 
identified. 

Preliminary experience with 
progressive liming of cane juice 

J. C. Bango, R. FernAndez, J. Galindo 
and P. Zagorodni. Centro Azucar, 1985, 
12, (Supp. on energy and purification), 
55 - 69 (Spanish). 

Cane juice was heated to temperatures 
between 40° and 90°C and limed to pH 
7.8 either in one stage or in several 
stages extending between 2 and 20 
minutes in order to precipitate separately 
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the different impurities in the juice. It 
was found that the progressive liming 
gave a higher settling rate than the 
traditional method and also a 20 - 30% 
smaller mud volume. With increasing 
temperature the time required for 
defecation became less and separation of 
colouring matter increased. 

Integral thermomagnetic balance 
of a sugar factory with distillery 

M. 1. Carrillo A., R. Espinosa P. and 
M. C. Leon. Centro Azucar, 1985, 12, 
(Supp. on energy and purification), 71 -
77 (Spanish) . 

Tables show the minimum, average and 
maximum proportions of live and 
exhaust steam utilized by various 
equipment (turbines, evaporators, etc.) 
in Cuban sugar factories and these are 
discussed, with recommendations for 
improving performance so as to avoid 
the use of supplementary fuel. 

Influence of different parameters 
on the design of recovery sur­
faces 

M. Lapido R. and P. Arano A. Centro 
AZilcar, 1985, 12, (Supp. on energy and 
purification), 89 - 96 (Spanish). 

A computer analysis has been carried 
out to determine the effects of gas 
velocity, tube diameter and bagasse 
moisture on the performance of three 
types of boiler used in Cuban sugar 
factories with the aim of determining the 
most efficient design. 

Sulphur content in bagasse 

W. A. Mansol. Centro Azucar, 1985, 12, 
(Supp. on energy and purification), 97 -
104 (Spanish). 

Examination of records from different 
Cuban sugar factories at different times 
show that the sulphur in bagasse varies 
widely with geographical area and time 
but appears to have increased since 
1969. 

Dependence of bagasse combus­
tion on particle size, velocity and 

INT. SUGAR JNL.. 1989, VOL. 91, NO. 1083 

air temperature 

P. R. Roque D., J. Suarez C., A. M. 
Rubio G., C. Quintana P. and R. Berines 
C. Centro Azucar, 1985, 12, (Supp. on 
energy and purification), 105 - 112, 120 
(Spanish) . 

Variation of the title parameters in an 
experimental apparatus enabled \rends to 
be shown but not the optimum values for 
highest bagasse combustion efficiency. 

Considerations on the operational 
evaluation of an evaporator 
station 

J. Castellanos A., M. Trujillo andN. Gil 
L. CenlroAzucar, 1985, 12, (Supp. on 
energy and purification), 121 - 130 
(Spanish). 

Analysis of the performance of the 
individual effects of a quadruple-effect 
evaporator with vapour cell showed that, 
because of inequalities, the overall 
performance was only 82% of theoreti­
cal, and recommendations are made 
(retubing three effects, relocating 
calandria baffles, etc.) to improve 
performance. 

Analysis of the "efficacy" of 
evaporator stations 

J. Castellanos A., L. Martfnez D. and M. 
Trujillo H. Centro Azucar, 1985, 12, 
(Supp. on energy and purification), 131 -
135 (Spanish). 

Efficacy is defined as the ratio of actual 
heat transfer rate to the maximum 
possible rate. Its application to an actual 
evaporator showed the defects and 
opportunity for correction. 

The economics of efficient su­
crose extraction: a comparison of 
milling and diffusion technologies 

R. Gray. Paper presented to British Soc. 
Sugar Cane Tech., October 1988. 

The potential savings in operating and 
maintenance costs for a diffuser installa­
tion relative to a milling plant are 
discussed, as are the key ancillary plant 
and process operation. Diffusers can 
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reduce the foreign exchange costs of 
maintenance and improve the medium to 
long term economic viability of a sugar 
project. Diffusers can be economically 
incorporated into milling factory 
rehabilitations, and can show rapid 
returns on investment by reduced 
operating and maintenance costs, and in 
most cases, improved revenue due to 
increased sucrose extraction. 

Hamakua Sugar Company factory 
consolidation 

J. W. Bersch. Rpts. 45th Ann. Con! 
Hawaiian Sugar Tech., 1986, F-1 - F-4. 

A consolidation program for Hamakua 
Sugar Co. involving expansion of Haina 
sugar factory and closure of Ookala 
factory is outlined; besides installation 
of extra processing and power plant 
equipment, it includes yard alterations to 
allow improved cane haulage with larger 
transport units, and modifications to the 
boiling and crystallization schemes: 
boiling high-purity A-strikes (the only 
ones for commercial sugar) on a footing 
of B-sugar magma with feeds of syrup 
and C-remelt, using low-grade crystal­
lizers to cool A- and B-massecuites to 
improve purity drops, and installing a 
new low-grade boiling and curing 
station. 

The road to automation 

R. P. Lawler. Rpts. 45th Ann. Con! 
Hawaiian Sugar Tech., 1986, F-8 - F-9. 

Direct digital control of factory opera­
tions and the possibility of optimization 
are discussed with mention of examples 
from the author's sugar company. 

New innovations in slurry pump 
design 

S. Nierenez. Rpts. 45th Ann. Con! 
Hawaiian Sugar Tech. , 1986, F-14 - F-
17. 

The design of pumps suitable for 
handling abrasive slurries is discussed, 
including impeller inlet and shroud, 
casing, dry centrifugal and water-flushed 
seal features and pump maintenance. 
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Beet sugar manufacture 

Comparison of two techniques for 13 fmns, including basket dimensions 1988, 104, 164 - 165 (Czech). 

sugar production In terms of and consttuction, operational data, 
Pipelines to carry effluent from the sug 

colouring matter concentration capacities and fields of application, 
motor power consumption, lubrication 

factory to treatment plant such as 

M. Spanar, M. Kovac and Z. J ancekova. and special features. 
clarifiers may be routed underground or 

Bull Potravin. Vysk .• 1987, 26, (2), 163 - overhead; in an arrangement at Lovos-

172; through Ref. Zhurn. AN SSSR Examples of the application of 
ice, pairs of columns were erected at 

(Khim.). 1988, (12), Abs. 12 R422. vapour turbocompresslon In intervals and two pipelines suspended 

Comparison was made between the sugar factory evaporator stations between them at a given height above 

colour of the products obtained by O. Bia. Ind. Sacco Ital .• 1988, 81, 96 -
the ground, a larger diameter pipe 

extr.acting sugar from cossettes using 
carrying flume-wash water and a smalle 

water by the conventional method and 
102, 104, 106 (Italian). bore pipe below it carrying condenser 

using an acetone-water mixture in a new A vapour recompression system in-
water. 

technique. The juices obtained by both stalled at San Quirico and Contarina 
A Chemadex biological clarifier 

methods were purified by carbonatation. sugar factories is described and its 

It was found that the semi-products performance at the former factory K. Duffek, F. Fejt and S. Svatek. Listy 

ar 

obtained with the new technique were discussed with the aid of steam dia- Cukr .• 1988, 104, 165 - 168 (Czech). 

less coloured; this was attributed in part grams. The scheme includes a Tosi S 90 
The performance of waste water treat-

to the fact that extraction with acetone- centrifugal compressor which in the 

water is carried out at a lower temper 1987 campaign raised the pressure of 
ment plant at Wroclaw sugar factory in 

ature. exhaust steam from 2.52 to 3.1 kp/cm1 
Poland is discussed. The effluent, con-

and fed it at 112 tonneslhr to a battery of 
taining 3000 - 4000 g/m' BODs, was 

The RT5 diffuser: conception, three evaporator effects of 1600, 1600 
treated anaerobically for 13 hr at 35°C t 

installation and operational and 1200 m1 heating surface (in series 
reduce the BOD by 70% (as against a 

results on the juice side and in parallel on the 
guaranteed 75%), after which aerobic 

W. P. H. Loop. Listy Cukr .. 1988, 104, 
steam side) used to pre-concentrate thin 

treatment in two oxygenation tanks (tel 

juice to 18°Bx. 
which separated mud was recycled after 

127 - 134 (Czech). regeneration) reduced it by a further 25 -

o 

The salient features of the three genera- Remote-controlled wet reclaiming 29% to a maximum of 50 g/m'. The 

tions of RT rotary diffuser (RTI, RT4 of beets treatment is criticized for the low 

and RT5) are described and a more efficiency of the anaerobic stage (attrib-

detailed account is given of the RT5 M. Hubka. Listy Cukr .• 1988, 104, 159 - uted to blockage by Ca carbonate 

with its modified transport/screen 163 (Czech) . formed from the Ca in the effluent and 

system and of the RT5-E with built-in A nozzle similar to the Elfa system for 
the C01liberated by the fermentation 

pre-scalder as installed at Ste. Emilie wet reclaiming of beets from storage 
process), which resulted in a greater 

factory in France for a daily throughpout piles is described and its operation by 
pollution load to be removed in the 

of 12,000 tonnes of beet (making it the remote control aided by closed-circuit 
energy-consuming aerobic stage, for the 

largest beet diffuser in the world). television explained In trials with a 
failure to control the pH of the effluent 

Dimensions are given of the RT5 and prototype at one Czechoslovak sugar 
feed (which was in the range 5 - 6 

RT5-E units for 2000, 3000 and 4000 factory, inadequate water pressure of 
instead of 7 as required for effective 

tonnes/day throughput. Factors to be 0.25 MPa (as against a design value of 
anaerobic treatment) and for the out-of-

considered in the installation and 0.3 - 0.5 MPa) caused the jet of water, 
date approach used for both stages. 

operation of RT diffusers are discussed directed at an angle of 15° from the 
and results obtained from 16 RT diffus- horizontal, to reach only 66 - 75% of the 

An idea for alteration of the heat 

ers in French sugar factories during the nominal distance of 35 - 40 m, but it was 
economy in beet sugar factories 

1986187 campaign are analysed still sufficient (with a nozzle diameter of E. Otorowski. Gaz. Cukr .• 1988, 96,56-
70 mm) to reclaim beets at a rate of 85 - 61 (Polish) . 

Continuous sugar centrifugals: a 90 tonneslhr. The TV cameras failed to 
market review arrive in time for the trials . 

The levels of fuel consumption in the 

Anon. Zuckerind .• 1988. 113,565 - 575 
form of oil and the revenue from pressed 

(English. German). A solution to the problem of 
and dried pulp (of 24% and 90% dry 

Details are given in tabular form of 
pipeline routes 

solids, respectively) are compared for 
different factory arrangements, starting 

continuous centrifugals manufactured by J. Bejt\erova and E. Jirat. Listy Cukr .. with a factory that does not dry any of 
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its pulp and proceeding via factories that 
dry all or only half of their pulp to 24% 
dry solids with flue gas as heating med­
ium, to factories that use superheated 
vapour from the evaporator in a special 
pressure dryer, after which the vapour is 
cleaned in a special superheater and 
returned to the evaporator or used for 
other purposes in the factory ; this last 
arrangement, with an evaporation rate of 
105% on beet and sale of pulp of 90% 
dry solids, is shown to be the most 
profitable where a gas turbine is em­
ployed to generate the heat used for 
vapour superheating as against an 
electric heater applied in the next most 
profitable scheme where the evaporation 
rate is 110% on beel (It is assumed that 
the pulp has a monetary value which is 
about 35% of the sugar value.) 

The first year of operation of 
biological treatment of waste 
water at Melno sugar factory 

K. Marciniak and S. Laskowski. Gaz. 
Culer. , 1988,96, 64 - 66 (Polish). 

Continuous treatment of factory effluent 
and domestic waste water plus waste 
from various buildings in the vicinity is 
reported. Anaerobic treatment is follow­
ed by two-stage aerobic treatment with 
activated sludge in aeration tanks, mud 
from Stage 2 being recycled to Stage 1 
and any surplus being recirculated to the 
anaerobic fermenter; Stage 1 is a high­
load mud tank of 1930 m3 capacity in 
which the waste water is retained for 10 
hours, while residence time in Stage 2 
low-load tank of 3175 m3 capacity is 
16.5 hr. The capacity of the fermenter is 
61,000 m\ allowing for a daily waste 
water input of 4620 m3 at a BOD, that 
should not exceed 166.3 kg O/ day, 
although the maximum daily throughput 
in 1986 was only 3400 m3

• The treated 
effluent is discharged to a drainage ditch 
and finally, via a small river and two 
lakes, enters the river Vistula. Both 
pollution load and performance of the 
plant varied widely in 1986. 

Analysis of the possibility of 
. lIIilizing a vibratory flowmeter in 
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the sugar Industry 

M. Turkowski. Gaz. Culer., 1988, 96, 66 
- 69 (Polish). 

With a flowmeter as described, the 
stream of liquid is split into two parts 
which cause the element behind the 
splitter to vibrate. A mechanical equiva­
lent would be a sprung vibrator, but in 
the flowmeter the role of the springs is 
played by the thrust of the two liquid 
streams. A magnet attached to the 
vibrator induces emf in its coil of 
the same frequency as that of the 
vibrations; this signal is amplified and 
transmitted to secondary devices. The 
theory and operation of the flowmeter 
on gases and liquids are examined and 
typical dimensions and operating 
conditions listed. 

Application of chemical prepara­
tions for the storage of sugar beet 

N. Lambrev. Khranit. Prom., 1988, 37, 
(1), 28 - 29; through Ref. Zhurn. AN 
SSSR (Khim.), 1988, (15), Abs . 15 R415 . 

An investigation of the effect of stored 
beet treatment with allyl isothiocyanate 
and 2% Malside-30 on losses showed 
that treatment with the former prepar­
ation reduced sugar and weight losses 
by 29.68% and 30.32%, while Malside-
30 decreased them by 71 .49% and 
51.33%, respectively. 

Carlow seeding system 

M. E. Buckley. Paper presented to Tate 
& Lyle Crystallization Seminar, 1988, 
36pp. 

The patented Selwig & Lange pan 
seeding system was installed at Carlow 
sugar factory in Ireland for the 1987/88 
campaign at a cost of £350,000. Fondant 
sugar, as a slurry in iso-propanol and 
glycerin, is added to standard liquor of 
74°Brix and 93 purity at 50°C, i.e. 1.10 
supersaturation, in a crystallizer. The 
liquor is cooled further under computer 
control to 20°C, during which grain size 
rises from 9 ILm to 80 ILID, and then taken 
into a seed pan which holds standard 
liquor at 80.7°Brix, equivalent to 1.05 

Beet sugar manufacture 

supersaturation. The pan is boiled during 
less than 3 hours to give a magma of 300 
ILm seed which is dropped into storage 
crystallizers for use in boiling the final 
white sugar. Control of seed boiling is 
by gamma-ray density meter following a 
computer program and the conditions 
maintained are such as to prevent 
conglomerate formation . White sugar 
colour improved by 17% while wash 
water was reduced by 20%, giving an 
increase in sugar yield of 21/ 2%. Crystal 
regularity index measurements showed 
almost total elimination of conglomer­
ates but not of twins, whilst dust (sugar 
through a 200-mesh screen) in the final 
product was greatly reduced. The 
opportunity to use low-grade vapour for 
boiling (8 psi instead of 17 psi) permit­
ted valuable fuel savings whilst pan 
station capacity rose by 18%. 

Continuous crystallization 

M. Guyot. Paper presented to Tate & 
Lyle Crystallization Seminar, 1988, 24 
pp. 

After a summary of the main points of 
the design of the Fives-Cail Babcock 
continuous vacuum pan, the author 
discusses the main factors in resistance 
to heat transfer from steam to masse­
cuite. He then describes new methods 
which are being applied for monitoring 
and operation of the pan, and also 
operation with a magma proportion 
reduced from 15/30% to 8110% while 
avoiding false grain. A further reduction 
(to 517%) is expected from application 
of an integral magma production line 
linked to the pan; such a line could 
therefore be installed to operate with an 
existing FCB pan. 

Investigation of the adsorptive 
properties of activated filter cake 

M. G. Parfenopulo, Yu. N. Dobromirov 
and N. E . Karaulov. lzv. Vuzov, Pishch. 
Tekh ., 1988, (3), 32 (Abstract only). 

It has been found that dried and heat­
treated filter cake may be used to 
decolorize and purify raw juice and thus 
reduce lime consumption. 
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Sugar refining 

The use of critical path analysis in 
production management of the 
crystallization process 

R. E. O 'Neal. Proc.l985 Meeting West 
Indies Sugar Tech ., 141 - 168. 

The use of critical path analysis to show 
how to attain five strikes per shift in the 
boiling house at the U.S.M. refinery of 
Caroni (1975) Ltd. in Trinidad is 
described. 

The development of software for 
use in the sugar industry 

R. E. O 'Neal and D . M. Ramdial. 
Proc.l985 Meeting West Indies Sugar 
Tech .. 179 - 228. 

The application of personal computers to 
calculate production data, compile 
balances, simulate processes, calculate 
steam generation, etc. in a refinery is 
described. 

Study of the influence of different 
variables on the crystal yield in 
refinery massecuites 

T. Cruz C. and A. Delgado R. Centro 
AZUcar, 1985, 12, (2), 43 - 48 (Spanish). 

A list was prepared of operating vari­
ables which could affect the crystal yield 
in refined sugar boiling, and measure­
ments were made at two refmeries from 
which it was possible to develop mathe­
matical equations and a computer 
program for calculation of the yield. 

Effect of electrofiltration In the 
purification of liquor 

H. Estacio C., J. Castellanos E. and R. 
Fajardo G. Centro Azucar, 1985,12, (2), 
83 - 86 (Spanish). 

In the electrofiltration technique, 
successfully applied in the USSR, 
electrically charged impurities are 
deposited on a polarized surface under 
the action of a magnetic field. It has 
been applied to raw sugar liquor from a 
Cuban refinery to detennine the effect of 
different voltages and concentrations on 
colour removal, using finely divided 
bagasse as the support. From the results 
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it is concluded that higher voltages 
improve colour removal, while for 
increased concentrations a higher 
voltage is needed to achieve the same 
colour removal percentage. 

Clarification and decolorization 
processes 

R. R. Trott. Proc. Symp. on Chern. & 
Processing of Sugar Beet and Sugar 
Cane. 1987,265 - 291. 

Refinery liquor clarification, phosphata­
tion, carbonatation and decolorization 
using bone char, active carbon (granular 
or powdered) or resin (including 
Ecodex-R powdered form) are discussed 
and recent developments examined, 
including the use of the Sure process 
involving an adsorbent based on a 
support polymer of polypropylene which 
has a very regular microporous structure 
and overcomes the problems of diffusion 
resistance found with conventional resin 
particles. Traditional cane juice clarifi­
cation and more recent developments in 
it are also described. 

Raising the quality of fructose 
run-off 

N. 1. Odorod'ko. SbornikPishch. Prom .. 
1986, 32, 63 - 66 (Russian). 

A procedure for obtaining fructose from 
sucrose involves loosening the 1st 
massecuite at the end of boiling with 
ethanol which, after centrifugalling, is 
evaporated from the run-off in a vacuum 
pan and the run-off then evaporated to a 
required Brix and used to boil the 2nd 
massecuite. Since both boiling and 
evaporation take place in an acid 
medium, the major colorants formed are 
hydroxymethyl furfural (HMF) and its 
polymerization products; during evap­
oration, monosaccharide degradation 
took place at a faster rate than HMF for­
mation and the pH fell by 1.3. In an 
investigation of their removal using 
active carbon, the run-off had to be 
diluted to 45 - 500 Bx before filtration to 
remove turbidity followed by treatment 
with 0.2 - 2.4% carbon on dry solids at 
30°C. Best result was 90% decoloriza-

tion using 1.0 - 1.2% carbon, with the 
major colour removal occurring during 
the first 10 - 15 min. 

The Crockett refinery - preparing 
for the future 

R. L. Knecht. Rpts. 46th Ann. Can! 
Hawaiian Sugar Tech .. 1987, G-6 - G-
10. 

Future plans for Crockett refmery are 
outlined, including the processing of 
very low colour (VLC) raw sugar and 
automatic storage and retrieval of 
packaged sugar. 

Refining of VLC raw sugars 

D. M. Humm. Rpts. 46th Ann. Can! 
Hawaiian Sugar Tech .• 1987, F-l - F-7. 

See I .S .J .• 1988, 90, 120A. 

Obtaining condensate from pan 
vapour 

0.1. Dapiro, V. V. Tantsyura, N.1. 
Yakimenko and V. S. Samoilenko. 
Sakhar. Svekla. 1988, (4), 50 - 52 
(Russian). 

In the refmery section of Slutsk beet 
sugar factory, condensate is prepared 
from pan vapour for use chiefly in the 
resin decolorizing station and to a lesser 
extent for other process purposes. 
Details are given of the condensation 
scheme and of the monetary savings 
from use of surface condensers. The 
system is of particular value during 
processing of cane raw sugar when the 
evaporator is not in operation. 

White sugar quality 

J. F . Dowling. Paper presented at Can! 
on Sugar Processing Research. 1988,7 
pp. 

Details of granulated sugar analysis and 
frequency of testing were obtained in the 
form of completed questionnaires from 
nine US and six other refmeries. The 
results are summarized in tables which 
showed that the most frequent analyses 
were for sediment, grain size, colour, 
ash and moisture content. 
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Starch based sweeteners 

Molasses: a source for high­
fructose syrup 

Y. S. Dhamankar, H. M. Modak and D. 
G. Hapse. Bharatiya Sugar, 1987, 13, 
(1), 57,59. 

The advantages of using cane molasses 
as raw material for HFS production 
under Indian conditions are discussed. A 
55% HFS can be obtained by inversion, 
chromatographic separation of the 
glucose and fructose and subsequent 
enzymatic isomerization of the glucose 
to fructose. The costs of producing 
18,500 tonnes of HFS annually from 
molasses are briefly analysed. 

The properties of glucoamylase, 
soluble and immobilized on 
DEAE-cellulose. I. Kinetics and 
thermodynamics of enzyme 
reaction 

M. Przybyt and H. Sugier. Starch! 
Starke. 1988,40, 108 - 111. 

Soluble glucoamylase and glucoamylase 
adsorbed on DEAE·cellulose were used 
in a study of the kinetics of starch 
hydrolysis. Results showed that immobi· 
lization of the enzyme caused an 
increase in KM and a decrease in V 
(two constants in the Michaelis-Me~;en 
kinetic equation). The activity of soluble 
glucoamylase was inhibited by the 
substrate, while immobilization caused 
changes in the thermodynamic proper­
ties -of the enzyme which could be due to 
the adsorption on DEAE-cellulose as 
well as to diffusion inhibition by the 
starch substrate. 

The properties of glucoamylase, 
soluble and immobilized on 
DEAE-cellulose. II. Thermostabil­
ity of glucoamylase 

M. Przybyt and H. Sugier. Starch! 
Starke. 1988,40,171 - 174. 

Immobilization of glucoamylase by 
adsorption on DEAE-cellulose caused a 
greater fall in thermostability (and hence 
a substantial increase in its denaturation 
activation energy) as a function of 
temperature than for the soluble form of 
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the enzyme; however, the presence of 
starch reduced this thermal inactivation 
at <55°C, thus favouring catalysis of 
starch hydrolysis, while thermostability 
rose with increase in the amount of 
enzyme adsorbed. 

Dual hollow-fibre membrane 
bioreactor for whole-cell enzyme 
immobilization of Streptomyces 
griseus with glucose Isomerase 
activity 

B. H. Chung, H. N. Chang and Y. H. 
Kho. f . Ferment. Technol ., 1987,65, (5), 
575 - 581; through Sf.A., 1988,50, Abs . 
88-993. 

A new process was developed by which 
S. grise us with glucose isomerase 
activity was enabled to proliferate in a 
dual hollow-fibre bioreactor to a desired 
density. The resulting material converted 
glucose in 0.5M solution to fructose 
with high productivity. With culture for 
10 days and operation at 56°C, initial 
conversion was 34%, initial productivity 
was 22.5 gliitrelhr and decay constant 
was O.041/hr. 

Studies on the immobilization of 
Streptomyces cells containing 
glucose isomerase 

P. Ellaiah and K. V. R. N. S. Ramesh. 
Indian Drugs. 1987,24, (7), 355 - 356; 
through Sl.A .. 1988, SO, Abs. 88-994. 

Streptomyces cells containing glucose 
isomerase were immobilized by three 
methods: in calcium alginate gel, by 
cross-linking with glutaric aldehyde and 
by temperature (heating for 10 min at 
75°C in phosphate buffer at pH 7.0). 
Retention of activity was 66, 87 and 
92%, respectively; half-life was 108, 
264 and 144 hr, respectively. 

Immobilization of glucoamylase 
on cellulose 

M. Przybyt and H. Sugier. Starch! 
Starke, 1988,40,275 - 279. 

Glucoamylase (GA) immobilized on 
cellulose activated with chlorides of Ni, 
Fe and Ti had insufficient stability, 

whereas the use of cyanogen bromide to 
activate the cellulose gave GA of high 
stability but of low hydrolysis efficiency 
with regard to starch. The highest 
stability was obtained by immobilization 
on amine derivatives of oxidized cotton 
linters; amination with ethylene diamine 
gave higher enzyme activity and stabil­
ity than with hydrazine. Cotton linters 
had better mechanical properties than 
beech cellulose pulp. In starch hydroly­
sis experiments, the initial DE of the 
solution obtained using GA immobilized 
on ethylene diamine-activated linters 
was far higher than with GA immobi­
lized on CNBr-activated linters and the 
kinetics were close to those for the 
soluble enzyme. 

Methods of enzyme analysis 
applicable to industrial enzymatic 
preparations 

J. C Collin and R. Delecourt. lnd. Alim. 
Agric., 1988, 105,448 - 460 (French). 

Notes are given on the analysis, micro­
bial source, inhibitors, substrates, 
reaction products, optimum reaction pH 
and temperature, bio- and physico­
chemical definition and activators of 
specific enzymes used in industry, 
including amylases, isomerases, inver­
tase and galactosidase. 

Ultrafiltration used in a novel 
flexible process to produce high­
fructose syrup from different raw 
materials 

T. R. Hanssens and K. Koerts. froc . 
Symp. on Chern. & Processing of Sugar 
Beet and Sugar Cane, 1987, 127 - 138. 

Details are given of a process developed 
by Suiker Unie for production of HFS, 
liquid invert or sugar from sugar beet, 
Jerusalem artichoke or chicory in which 
juice and pulp are separated in a number 
of solid-bowl decanting centrifuges and 
the juice purified by ultrafiltration and 
deionization. Tests showed that ceramic 
membranes have technological and cost 
advantages over polymeric types. A 
700Bx syrup containing 80% fructose 
and 20% glucose is obtainable. 
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Laboratory studies 

Fluid resistance of sugar solu­
tions 

S. J~uregui R.,I. Pedrosa M., O. Cruz 
F., T . Reyes C. and D. Roque F. Centro 
AZUcar, 1985, 12, (2), 75 - 82 (Spanish) . 

A rheological study was made of 
molasses and the pseudoplastic irregu­
larities of sucrose solutions were shown 
experimentally. Quantitatively, these 
abnormalities can be depicted by means 
of the Ostwaltd de Waele mathematical 
model. Using a Rheotest rotational 
viscometer, which measures the shearing 
stresses over a wide range of velocity 
gradients, the influence of several 
factors, including Brix, pol, purity, 
sucrose, reducing sugar and ash, on 
apparent viscosity and pseudoplasticity 
index for molasses samples from 15 
Cuban sugar factories was determined. 
In addition, from a friction table and 
experimental results, the variation of the 
friction coefficient with temperature and 
concentration was studied for a constant 
flow of molasses within commercial 
piping. 

Effect of metalic impurities on the 
shape and size of sugar crystals. 
III. 

R. A. Hern~dez L., A. Egido M. and S. 
Coello G. Centro Azucar, 1985, 12, (2), 
113 - 118 (Spanish). 

Sucrose crystals were grown from 
65°Bx solutions containing 1500 - 2500 
ppm N a' , 30,000 - 50,000 ppm K' or 
8000 - 16,000 ppm Ca-- or 65 - 155 ppm 
Fe'" in the form of the metal chlorides. 
The solutions were concentrated in a 
vacuum pan, maintaining at a constant 
temperature during nucleation and then 
concentrating to 91 - 93°Bx. The length 
and width of 100 of the crystals pro­
duced were measured. Nucleation was 
not affected by the presence of tJie 
cations at the concentrations employed, 
but the growth rate and crystal dimen­
sion ratio were affected by all but the 
Na' cation; the latter had an effect but it 
was not statistically significant. Fe'" 
impeded deposition of sucrose mole­
cules on the crystal surface. 
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Transport properties of sucrose 
solutions. A bibliographic study 

R. Alvarez B. and E. Martfnez C. Centro 
AZUcar, 1985, 12, (2), 125 - 131 (Span­
ish). 

41 references to the literature are quoted 
in a study of work on transport phenom­
ena in sucrose solutions. Contradictions 
are pointed out and an analysis made of 
the topics which need to be investigated 
to identify the controlling mechanism, 
ion interaction, etc. 

Determination of the dissociation 
constants of aconitic acid In sugar 
solutions 

J. Guerra, A. M. Rodriguez and J. L 
Diaz. Centro Azucar, 1985, 12, (Supp. 
on energy and purification), 1 - 9 
(Spanish) . 

Aconitic acid is among the more abun­
dant non-nitrogenous organic acids in 
cane juice. Its three dissociation con­
stants have been determined experimen­
tally by a simple and fairly exact method 
based on a conventional instrumental 
analysis technique supported by a 
standard non-linear statistical least­
squares fitting procedure. 

Influence of the ammonium ion 
on preCipitation from simulated 
juices 

L. Zumalacmegui C., R. Santana M., J. 
Guerra D. and M. Veitfa. Centro Azucar, 
1985, 12, (Supp. on energy and purifica­
tion), 11 - 20 (Spanish). 

Simulated cane juices were made 
alkaline with sodium hydroxide in the 
presence of ammonium ions and com­
pared with similar previous experiments 
in which ammonium ions were absent. It 
was found that there was no effect on the 
nature of the precipitated calcium, 
calcium hydrogen and magnesium 
phosphates or on the physical character­
istics of the precipitate. 

Determination of the degree of 
adsorption of egg albumin on the 
calcium phosphate preCipitate 

formed during the process of 
liming model juices 

R. Santana M., T . Victorera F. and J. 
Guerra D. Centro Azucar, 1985, 12, 
(Supp. on energy and purification), 33 -
42 (Spanish). 

Measurements are reported of the degree 
of adsorption of egg albumin on the 
calcium phosphate precipitates formed at 
room temperature during balanced 
liming of model cane juices and of the 
effect of magnesium upon the degree of 
adsorption. The precipitates showed a 
high degree of adsorption, amounting to 
as much as 1700 mg of the protein per 
gram of precipitate. The presence of 
magnesium ions reduces the adsorption 
significantly. 

Influence of non-sugars on the 
refractometric determination of 
dry substance content. I. Experi­
mental Investigations and Inter­
pretation of the results 

K. Wagnerowski. Gaz. Cukr. , 1988, 96, 
49 - 54 (Polish). 

See I.S.J., 1989, 91, 21A. 

Elimination of heavy metals from 
factory laboratories 

R. R. Tamaye. Ann. Rpt. Hawaiian 
Sugar Planters' Assoc. Expt. Sta., 1987, 
64 - 65. 

Polarimetry of diluted final molasses 
clarified with varying amounts of a 
mixture of aluminium chloride and 
calcium hydroxide and in varying ratios 
between the two clarifying agents was 
investigated. In all but one case, the pol 
values were lower than obtained with 
lead subacetate as clarifying agent. 
Analysis by HPLC of three of the 
samples clarified with aluminium 
chloride and calcium hydroxide and 
comparison with an untreated control 
indicated changes in composition after 
clarification, especially in the reducing 
sugars content, and it is suggested that 
these and possibly other changes not 
detected could contribute to the differ­
ences in pol values obtained. 
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Analysis of glucose and sucrose 
with a glucose analyser 

D. Hsu. Ann. Rpt. Hawaiian Sugar 
Planters' Assoc. Expt. Sta., 1987,65-
67. 

Investigation of the performance of a 
Model 27 analyser manufactured by 
Yellow Springs Instrument Co. Inc. and 
provided with a glucose electrode 
membrane showed that determination of 
sucrose in the presence of glucose was 
affected by the buffer solution in which 
either sugar was prepared; phosphate 
buffers of moderate concentration 
(O.5M) gave a 3 - 5% higher glucose 
reading. There was also slight non­
linearity in instrument response. Estab­
lishing a multipoint calibration curve 
daily (as against a two-point calibration 
for zero and a standard solution) was 
found to improve precision. With 
preparation of all standards and samples 
in the same buffer solution, the accuracy 
of the analyser technique applied to 
anificial solutions and final molasses 
was comparable to that of the Clerget 
method for sucrose, although the latter 
method consistently over-estimated the 
sucrose content, particularly in the 
presence of maltose and dextran and 
perhaps other substances that produce 
glucose as a result of acid hydrolysis. 
Both methods gave sufficiently consis­
tent results for sucrose, with the Clerget 
method having slightly better reproduci­
bility. The glucose analyser method was 
much more time-efficient and required 
only a fraction of the sample required 
for the Clerget method; the results 
suggest that both methods are subject to 
interference by kestoses. 

HPLC analysis of sugar and 
factory products 

R. R. Tamaye. Ann. Rpt. Hawaiian 
Sugar Planters' Assoc. Expt. Sta .. 1987, 
66. 

In HPLC analysis of fmal molasses, a 
component was found which had the 
same retention time as mannitol but was 
not definitely identified as such; how­
ever, since mannitol is used by the 
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HSPA Experiment Station as internal 
standard in HPLC analysis of factory 
products, it was thought necessary to 
fmd a new internal standard for low­
grade products. While sorbitol is a 
possible choice, a substance that is 
eluted just before it could cause interfer­
ence. A small peak on the trailing edge 
of the sucrose peak, and having a shorter 
retention time than glucose when 
reagent-grade sucrose was being ana­
lysed using a Shodex SC-IOll column, 
was attributed to the need for column 
regeneration after several months of use; 
after this was carried out with O.1M 
calcium nitrate solution, the peak no 
longer appeared. 

Comparison studies on HSPA 
versus modified ICUMSA colour 

C. M. Kinoshita, T. Moritsugu and 
S. Goya. Ann. Rpt. Hawaiian Sugar 
Planters' Assoc. Expt. Sta ., 1987,67 -
68. 

The standard HSPA method of colour 
measurement at pH 7 (essentially 
equivalent to the official ICUMSA 
Method 4) was compared with the 
modified ICUMSA method of measure­
ment at pH 8.5 (recommended in place 
of the former method by the HSPA Raw 
Sugar Technical Committee because an 
increasing amount of Hawaiian raw 
sugar is being sold under Raw Sugar 
Contract No.14 which uses the modified 
ICUMSA method as a basis for pay­
ment). While correlations between the 
two methods were reasonably good for 
120 raw sugar samples, they were not 
considered good enough for payment 
purposes, while the modified ICUMSA 
method requires the use of a special 
centrifuge which could have a signifi­
cant effect on the reproducibility of 
affined sugar colour values. 

Saturation temperature relation­
ships in impure sugar solutions 

G. E. Sloane and B. J. Somera. Rpts. 
45th Ann. Con! Hawaiian Sugar Tech., 
1986,0-7 - 0-12. 

See/.S.J., 1988, 90, 56A. 

Laboralory sludies 

Analytical methods of sugar 
factories - new developments 

H. Schiweck and G. Steinle. Proc. Symp. 
on Chem. & Processing of Sugar Beet 
and Sugar Cane , 1987, 146 - 161. 

New methods and techniques described 
for the beet sugar factory and used by 
Siiddeutsche Zucker-AG include isotope 
dilution, GLC, HPLC and enzymatic 
methods to determine beet sucrose, 
fluorimetry to determine amino-groups, 
ion chromatography and enzymatic 
analysis to determine lactic acid in raw 
juice for bacteriological control of 
diffusion, an infra-red radiation method 
to measure pulp dry solids, on-line 
purity determination and radiometric 
density measurement for boiling control, 
crystal size distribution analysis by 
means of a Coulter counter and grain 
size measurement using a Zeiss Mikro­
videomat. 

Flavour and odour in sugar cane 
products 

M. A. Godshall. Proc. Symp. on Chern. 
& Processing of Sugar Beet and Sugar 
Cane , 1987, 236 - 252. 

Volatile and non-volatile constituents 
responsible for the flavour and odour of 
cane sugar products such as table syrups, 
molasses and factory and refinery brown 
sugars are discussed and analytical 
methods for isolation of the compounds 
outlined. Processes that give rise to the 
compounds during sugar manufacture 
are also described, including sucrose 
degradation, Maillard reactions, micro­
bial activity and other miscellaneous 
effects. Flavour interactions of sucrose, 
correction of flavour problems and 
future trends are also discussed. 

Chemistry of sugar in food 
processing 

W. S. C. Tsang and M. A. Clarke. Proc. 
Symp. on Chem. & Processing of Sugar 
Beet and Sugar Cane, 1987,292 - 302. 

The physical and functional properties 
of sugars, particularly sucrose, in foods 
and beverages are reviewed. 
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By-products 

Pulp effects obtained by the 
alkaline extraction process of beet 
sugar on minerals measured in 
growing lambs 

F. Meschy. Paper presented at Tech. 
Con[., British Sugar pic, 1988,21 pp. 

Two groups of lambs were fed rations 
containing 70% normal beet pulp and 
70% pulp resulting from diffusion of 
limed cossettes. The increased calcium 
content in the latter pulp (4.75% by 
weight of mineral dry matter compared 
with 3.82% in the normal pulp) and a 
higher P content (3% as against 1 %) 
increased Ca and P retention, although 
the values in the control group were very 
low, especially ofCa; the Mg retention 
was' also higher. The lambs fed on this 
pulp showed much greater dry matter 
intake and daily growth rates. 

Determination of sucrose in a 
l.ommercial sucroglyceride used 
I1S a surface-active agent in the 
:',ugar industry 

L. R. de la Nuez F. and P. L . Gutierrez 
M. Centro Azucar, 1985, 12, (2), 133 -
139 (Spanish). 

Sucrose is separated from a butanol 
solution of the ester with water and 
analysed by the anthrone-sulphuric acid 
method. The technique is accurate and 
suitable for chemical control in the 
manufacture of the esters. 

Considerations on the partial 
hydrolysis of cellulose from the 
IJrehydrolysis-sulphate pulp of 
sugar cane bagasse 

B. Garcia, S. Askienasi and R. Quintana 
P. Centro Azucar, 1985, (By-products 
Supp.) 87 - 89 (Spanish). 

The title pulp was reacted with ethanol 
and HCI at different concentrations and 
temperatures for different lengths of 
time and the properties of the product 
examined, chiefly the crystallinity of the 
cellulose by X-ray diffraction. 

Influence of cane variety on the 
properties of leaves as fuel 
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M. Rubio G., J. Suarez C., M. Gonzalez 
F., P. Mora H. and P. R. Roque D . 
Centro Azucar, 1985, 12, (Supp. on 
energy and purification), 113 - 119 
(Spanish). 

Both the ash content and the heat of 
combustion of dry leaves were found to 
vary with the cane in the case of three 
varieties studied; the ash content in the 
leaves was also higher than in the whole 
cane. 

Effects of cane juice deteriorated 
by frost on alcohol manufacture. 

F. A. Fogliata, H. G. Ayala, E. Moreno, 
S. L6pez and C. Torme. La Ind. Azuc., 
1986,92, (1034), 28 - 33 (Spanish). 

See I.S.J. , 1987,89,147. 

Studies on the fermentative pro­
duction of L-Iysine - an improve­
ment of L-Iysine producing strain 
by mutation of regulatory gene 

Y. T. Liu. Taiwan Sugar, 1988,35, (2), 
8 - 17. 

See I.S.J., 1988, 90, 95A. 

Australian ethanol process is 
world first 

Anon. Australian Canegrower, 1988, 10, 
(5),25 - 27. 

The patented Sucrotech process devel­
oped over some 10 years by the B io­
technology Unit of the University of 
Queensland produces ethanol from cane 
juice, syrup or raw sugar with a limited 
amount of molasses added; special 
mutant strains of Zymomonas sp. are 
used in two possible variants of the 
process: (1) aimed at maximum ethanol 
production plus CO2, or (2) half the 
yields of alcohol and CO2 obtained in (1) 
but with a yield of fructose representing 
the other half. The advantage of 
Zymomonas sp. over yeasts lies in its 
ability not only to split the sucrose into 
its glucose and fructose moieties but also 
to produce ethanol separately from the 
two monosaccharides via two different 
enzyme systems; by removing the 

system that converts fructose to alcohol, 
the developers allow fructose to accu­
mulate while glucose is converted to 
ethanol. The fructose can be separated 
from the mash, purified to 99.8% purity 
and supplied as crystals or syrup. 
Because of the use of a very low bacte­
rial cell density and the absence of by­
products such as glycerol, the BOD of 
the process waste is significantly lower 
than with conventional yeast processes. 
A syrup containing 18% sugar has 
consistently yielded 11 - 11 .5% ethanol 
(v/v) within 20 - 30 hr; by comparison 
with yeast fermentation, the Sucrotech 
process is characterized by reduced 
fermentation times, a higher feedstock 
conversion to ethanol, shorter down­
times and decrease in energy require­
ments. 

Intensification of propionic acid 
fermentation of molasses vinasse 
by addition of whey 

E. Sobczak and Z. Kornorowska. Przem. 
Ferm. i Owoc.-Warzyw., 1987,31, (6), 
14 - 16; through Ref Zhurn. AN SSSR 
(Khim.), 1988, (13), Abs . 13 R344. 

Results are given of investigations on 
intensification of molasses vinasse 
fermentation by propionic acid bacteria 
with the addition of whey. Optimum 
results were obtained by treating a 7.7% 
dry solids 1:3 mixture of vinasse and 
whey with Propionibacterium 
/reudenreichii subsp. shermanii T-107; 
under these conditions, 7 .17 - 8.0 gldrn' 
of dry cell mass rich in vitamin B'2 was 
obtained. 

Improving the commercial utiliza­
tion of bagasse - ammonia treat­
ment 

C. K. Sankat, P. O. Osuji and R. H. 
Singh. Proc.l985 Meeting West Indies 
Sugar Tech ., 565 - 579. 

Bagasse treatment with ammonia for use 
as animal fodder is described, and the 
effects of the level of ammonia, time­
temperature relationship, moisture 
content and relative costs of ammonia­
tion are discussed. 
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minima in the conductivity plots. The 
curve of Figure 3 is sharper than that of 
Figure 4 in which two consecutive 
minima are obtained. However, no such 
indications are obtained in pH curves. 
More important, the occurrence of 
minima almost coincides with the time 
observed in the laboratory. This suggests 
that conductivity measurement may be 
applied satisfactorily to ascertain two 
things: 

(i) the completion of the CaSO, 
precipitation reaction in cane juice 
clarification, and 

(ii) the retention time of cane juice 
clarification. 

The pH versus time data on the other 
hand do not indicate any sharp change 
with relation to precipitation in cane 
juice clarification as one can see in 
Figures 3 and 4. 

The occurrence of minima in the 
conductivity has been explained else­
where' and similar explanation holds 
good in the case of sulphitation both in 
the laboratory and in the factory. 

Stoichiometric reactions may be 
represented as follows: 

Ca(OH)l ~ Ca" + 20H-

501 + Hp ~ H1SO, ~ H' + HSO,­

HSO,-~ W + 50,--

2H' + 20H- = 2Hp 

Ca" + 50,-- = caSo, ppt. 

The initial rise in conductivity is due 
to increasing concentration of ionic 

, species like Ca' ., H., OH-, HSO,- and 
SO, - -, etc., in addition to other inorganic 
and organic ions which are usually 
present in sugar cane juice. During the 
passage of 501 into limed cane juice, the 
Rlost predominant chemical reaction 
other than decolorization is the precipi­
tation of CaSO,. As soon as the ionic 
concentration of Ca" and 50,-- ions 
becomes sufficiently high that their ionic 
product exceeds the solubility product, 
caSo, precipitation starts and conduc­
tivity shows a decline to reach a mini­
mum value, indicating the completion of 
precipitation. On further saturation with 
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Elutrica! cOllductiviJy conJroi of caJciwm sulphite precipiJaJiott. ill caM juiu clarification 

SOl' caSo, is converted into soluble 
Ca(HSO')l and the conductivity starts to 
increase, showing a clear minimum. The 
increase in conductivity continues until 
precipitation starts again. This process 
goes on and on in the continuous process 
of cane juice clarification in commercial 
factories . 

Conclusion 

(1) We attempt to show in this paper 
that the conductivity measurement can 
be employed to control the cane juice 
clarification. 

(2) This technique appears to ensure 
minimum CaO content in the clarified 
cane juice. 

(3) A minimum CaO content in 
clarified cane juice has several advan­
tages, viz., (i) reduction in scale forma­
tion, (ii) increase in sugar recovery and 
(iii) decrease in consumption of sulphur 
and lime. These benefits are achievable 
by the conductivity control method. 

(4) Control of the colour of clarified cane 
juice is expected to ensure better colour 
of the sugar crystal. 
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Summary 

Electrical conductivity and pH meas­
urements were made simultaneously 
during the sulphitation process of cane 
juice clarification, both in the laboratory 
and in commercial sugar factories. It is 
observed that in each experiment, 
electrical conductivity data show a sharp 
minimum with respect to time. This 
minimum corresponds to a pH 9.75 and 
9.00 at 25°C and 55°C, respectively in 
the laboratory. Such results are indica­
tive of the completion of precipitation of 
caSo, present in cane juice. Further 

saturation of cane juice with 501 to 
bring down the pH to neu tral causes 
dissolution of about 25 - 35% CaO in 
clarified cane juice. 

Comparison of pH and electrical 
conductivity curves suggests that the 
former as a control parameter does not 
seem to be as suitable as the latter for 
indicating the additional increase of lime 
in clarified cane juice. 

Control de la conductividad 
electrica en la precipitacl6n del 
sulfito de calcio en la clarificati6n 
del lugo de caf'la 

Se realizaron mediciones de con­
ductividad electric a y de pH simultane­
amente durante el proceso de sulfitaci6n 
de la clarificaci6n del jugo de caiia, tanto 
en ellaboratorio como en las fabricas de 
azucar comercial. Se observ6 en cada 
experimento, que la conductividad 
electrica muestra un punto minimo 
agudo con respecto al tiempo. Este 
minimo corresponde a un pH de 9.75 Y 
9.00 at 25C y 55°C, respectivamente en 
ellaboratorio. Tales resultados indican 
la precipitaci6n completa de CaSO, 
presente en el jugo de caiia. Una mayor 
saturaci6n del jugo de caiia con 501 para 
bajar el pH a neutro provoca la disolu­
ci6n de alrededor de 25 - 35% de CaO 
en jugo de caiia c1arificado. AI comparar 
las curvas de pH y de conductividad 
electrica se observa que las primeras 
como parametro de control no parecen 
ser muy apropriadas como las ultimas 
para indicar el aumento adicional de cal 
en jugo de cana c1arificado. 

Control par conductivite electri­
que de la precipitation du sulphite 
de calcium au cours de I'epura­
tion de jus de canne 

On a effectue des mesures simul­
tanees de la conductivite electrique et du 
pH au cours du processus de sulfitation 
lOTS de J'epuration dujus de canne. Ces 
mesures ont ete faites autant au labora­
toire que dans des usines produisant du 
sucre commercial. On remarque que, 
dans chaque experience, les resultats se 

continued on page 59 
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Further developments in automated white sugar pan boiling 
using radio frequency control 

Introduction 

The use of radio frequency 
measurements for the control of sugar 
boiling is established and a probe 
developed in Australia which was 
successfully used for the control of low­
grade raw sugar boilings was described 
by Reichard & Yidler' in 1975. Another 
probe, developed by D.D.S and used on 
high purity boilings, was described by 
Moller et al.' in 1977. 

With the introduction of continu­
ous high-grade pans into raw sugar 
factories in South Africa, the need for a 
better measurement than conductivity 
for the control of these pans became 
apparent, and development work in the 
use of radio frequency measurements 
was undertaken. This work led to the 
development of a probe which gives 
simultaneous measurements of electrical 
resistance and capacitance, unlike 
previous probes which provided only a 
single output signal. 

The probes developed by Ton­
gaat-Hulett Sugar Technology Depart­
ment have for some time been success­
fully used for the control of continuous 
raw sugar pans and evaporator syrup 
Brix in some of the Tongaat-Hulett 
sugar factories. These applications and 
the relationships of radio frequency 
measurements to the physical properties 
of massecuites and syrupS derived by 
pilot plant boilings have been previously 
described by Radford & Cox'. 

Preliminary development work in 
the use of these probes for the control of 
white sugar boilings and jet Brix 
measurement at Hulett Refineries have 
also been described by Radford et al. at 
S.I.T.' . 

Following the success of these 
probes it was decided that these should 
be developed further to produce an 
instrument more suited to trouble-free 
operation in factory environments which 
could also be marketed commercially. 
An electronics company was commis­
sioned to continue with this work under 
the guidance of Tongaat-Hulett Sugar's 
Technology Department, and testing of a 
pre-production unit is now complete. 
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By D. J. Radford, D. J. Tayfield and M. G. S. Cox 
(Tongaat-Hultitt Sugar Ltd. and Hulett Refineries Ltd., Durban, South Africa) 

At the same time, further work in 
the control of white sugar pans has 
continued over the past year. This paper 
deals with four areas, namely: (I) further 
development of the probe, (2) the pan 
control system, (3) evaluation of benefits 
derived using automated pan boiling, 
and (4) possibilities for the use of radio 
frequency measurements for continuous 
white sugar pan boiling. 

Principle of operation 

Although the theory of radio 
frequency measurements and the meas­
urement of complex impedance of mas­
secuites has been fully described in 
previous publications, the basic principle 
of operation of the probe will again be 
briefly summarized. 

Referring to Figure I, a measure­
ment of massecuite impedance in a pan 
may be obtained by connecting a resistor 
R in a series with a probe, similar to a 
conductivity electrode, and connecting 

an A.C. supply of constant voltage Y 
across this combination. The massecuite 
may be considered equivalent to a 
resistance R representing the conduc­
tivity and ·a ;apacitor C

m 
which is pro­

portional to the dielectric constant of the 
massecuite. These are termed the 
parallel resistance and capacitance. 

At very low frequencies, the 
voltage Yo measured across the probe is 
related to conductivity since the capacI­
tance has a negligible effect 

At radio frequencies however, the 
reactance of the capacitance Cm be­
comes very significant and the voltage 
measured is related to both massecuite 
resistance and capacitive reactance. 

The combination of parallel resis­
tance and capacitance Rm and C

m 
may, at 

a given frequency of measurement, be 
considered as being electrically equiva­
lent to a resistance R and a capacitor C 
connected in series. These are termed • 
the series resistance and capacitance. R, 
and C are both a function of Rand C

m 
and this relationship has been gl ven in a 
previous paper"· 

Referring to Figure 2, if a tuning 
circuit, consisting of an inductor Land 

Pap". pr~seflled I() Sugar /Niusrry Tulvt.ologisr.r, 1988. 

I Prot: . QuulUlcutd Soc. Sugar CaM T~cll . , 1975,42. 
249 - 253 . 

2 Proc. 16th COflgr. /SSCT, 1977, 2811 - 2818. 
3 Proc . S. AfrictM Sugar Tech. Assoc., 1986, 94 · 102. 
4 Proc . Sugarlltd. TecltMI., 1987. " , 149 - 161. 

I'" 
V Volts 

----------l rvl--------, 

R 

Massecuite 

Vo Volts 

Fig. 1. Massecuite Impedance measurement 

INT. SUGAR JNL. . 1989. VOL. 91 . NO. 1083 



A MERKURIA-SUCDEN COMPANY ~ 

STURDY, HIGH PERFORMANCE STEAM BOILERS FOR THE SUGAR INDUSTRY 

Alpha Boilers are 
installed throughout the 
international sugar 
industry. Since 1972, our 
boilers have been sturdy, 
efficient and reliable 
sources of steam for 
cane sugar mills from 
Panama to the Ivory 
Coast, and from EI 
Salvador to the 
Phillipines. 

~ILP" 
BOILERS, INC: 

UNITED STATES 
ALPHA BOILERS, INC . 
2655 LE .JEUNE ROAD 
SUI T E BOD 
CDRAL GABLES FLA 33134 
pHD N E : 1 305 1 442 · 2233 
TELEX : 6811276 paNe 
FAX ( 3 0 5 ) 445 . g, 2 5 
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V Volts 

L 

\ . / 
Tuning Circuit , MassecUite 

.... "I' 
..... _---; 

Vo Volts 

Ag. 2. RF. probe series tuned circuit 

variable capacitor C" is connected in analogue circuitry is used in place of the 
series with the above circuit, and the microprocessor. 
values of the capacitor C, adjusted so In the R.F. probe, the R.F. voltage 
that the circuit is in resonance, the across the probe and tuning circuit is 
inductive and capacitive reactance in converted to a 4 ·20 rnA output signal 
this circuit would then be equivalent to representative of massecuite series 
the series resistance R, and the voltage resistance and the varicap tuning voltage 
V 0 would be proportional to R,. also converted to a similar signal 

Furthermore, any change in representative of series capacitance. 

Probe developments 

The earlier probes which were 
designed and built by Tongaat-Hulett 
had some shortcomings: 

1. The temperature stability of the 
electronics was not as good as desired 
and changes in output with temperature 
occurred. 

2. Certain parts of the circuit were 
critical to component tolerances and 
some components had to be "hand 
picked" when units were assembled. 

3. The electronics housing and 
plug assembly were not watertight. 

4. The probe required a micro· 
processor to provide the tuning signal. 
These problems have been overcome 
and the new probe is an integrated unit 
incorporating the phase detector cir­
cmtry and requiring only a 24V D.C. 
supply. The probe provides two 4 - 20 
rnA output signals related to series resis· 
tance and series capaci tance and can 
operate in hostile environments where 
the electronics may be subjected to tern· 
peratures of up to 70°C. These two 
output signals may be used individually 
or in combination for control. 

Pan control system 

During sugar boiling, both the 
series resistance and series capacitance 
of the massecuite change. A measure­
ment of these values taken during a 
refinery white sugar strike using an R.F. 
probe is shown in Figure 3. The parallel 
resistance and capacitance of the 

massecuite series capacitance C, could 
be compensated for by adjustment of the 
variable capacitor C, to keep the circuit 
in resonance. These two will be in· 
versely related. In the Tongaat·Hulett 
probe this variable capacitor is a varicap 
kept in resonance by adjustment of the 
diode and the circuit is automatically 
voltage on this diode. 

180 -----------------------------------------, 

There are two methods of detect­
ing resonance. The first method, used in 
earlier probes, is to measure the voltage 
V 0 across the probe and tuning circuit 
and continuously make adjustments to 
the probe tuning capacitor C, to maintain 
minimum voltage. A microprocessor­
based controller was used to accomplish 
this. 

In the newer probes resonance is 
detected by measuring the phase angle 
across the series resistor R and using this 
to control automatically the voltage on 
the varicap diode to maintain zero phase 
angle and hence resonance. The advan­
tage of this system is that simpler 
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Fig. 3. Series resistance and capacitance or masseculte 
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Fig. 4. Parallel reslmnce and capacitance of masseculle 

massecuite calculated from these meas­
urements are shown in Figure 4. 

The series capacitance output is 
very suitable for use as measurement 
signal in massecuite having a low ash 
content. This signal is very closely 
related to parallel capacitance and also 
responds to changes in liquor Brix at the 
beginning of the strike to allow the 
seeding point to be established. It also 
correlates with crystal content once a 
massecuite has been established In 
massecuites having a high ash content, 
however, the series resistance signal 
correlates better with crystal content 
than series capacitance. 

Using a single measurement 
signal simplifies the control philosophy 
compared with other systems which may 
use more than one sensor (e.g. boiling 
point elevation and rheometer). 

In order to automate a pan at 
Hulett Refineries and test the suitability 
of the R.F. probe for control, two 
Y okogawa single loop programmable 
controllers were used together with an 
earlier version of the probe. In this 
system, which has been described 
before', one of the controllers was 
programmed to adjust the probe continu­

ously to resonance and derive the 
required control signal. The probe was 
subsequently modified to incorporate a 
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prototype phase detector which made 
this part of the program redundant. 
Yokogawa also introduced a newer 
version of the S.L.P.C. onto the market 
having double the programming capacity 
of earlier units. This additional capacity 
enabled a more sophisticated program to 
be implemented. 

Description of the controller and 
hardware 

The Yokogawa S.L.P.C. is a 
stand-alone controller which has five 
analogue input ports (1 - 5V), three 
analogue outputs (one 4 - 20 rnA and 
two 1 - 5V) and six digital ports which 
can be configured as inputs or outputs. 
The unit is programmed by means of a 
plug-in programmer and the program is 
stored on an EPROM which then plugs 
into the controller. 

One of the major advantages of 
this unit which makes it suitable for use 
as a pan controller is that it has a built-in 
side panel with a display and a keypad 
which can be used to monitor and 
change various parameters within the 
program without having to use the 
programmer. In addition there are a 
number of ten-segment look-up func­
tions which allows the pan boiling 
profile to be easily changed from the 
side panel. 

One of these controllers was used 
as the feed controller and was pro­
grammed with all the logic to control the 
whole pan boiling cycle. The inputs and 
outputs on this controller were utilized 
as follows: 

Analogue inputs 

(1) R.F. probe series capacitance 
signal . 

(2) Level signal from pan level trans­
mitter. 

(3) Vacuum signal. 
(4) Signal from potentiometer used for 

setting steam flow rate during boiling on 
profile. 

(5) Signal from a selector switch to 
select pan strike level. 

Analogue outputs 

(1) Output to feed control valve. 
(2) Output to remote set point of 

vacuum controller. 
(3) Output to steam control valve. 

Digital 110 

(1) Input from push button to·start pan. 
(2) Output to operate seed control 

valve. 
(3) Input from stirrer motor starter 

relay auxilliary contacts. 
(4) Output to indicator lamp "on 

profile" . 
(5) Output to indicator lamp "pan 

Brixing". 
(6) Output to indicator lamp "pan 

ready". 
Another S.L.P.c. was used for 

vacuum control and this controller was 
also supplied with a tailpipe temperature 
input signal. A third input was used for 
the remote set-point derived from the 
other controller. Although a normal 
vacuum controller would have sufficed, 
having the computing power allowed an 
on-line calculation of condenser ap­
proach temperature to be made and this 
was used to limit injection water valve 
opening if this value was too high 
(useful to conserve injection water 
during start-up). 

Steam flow was controlled by 
means of an output signal from the pan 
controller (1 - 5V), which was converted 
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to a 4 - 20 rnA signal through a VII 
converter and connected to the steam 
control valve. Here again, if a steam 
flow controller were available, this 
signal could have been fed to the remote 
set point input The R.F. signal, pan 
vacuum and level, and steam flow rate 
were recorded. 

Operation of the vacuum pump, 
pan discharge valve, and starting of the 
stirrer were manual. The stirrer switched 
automatically to slow speed and then 
tripped after Brixing-up. This was 
controlled according to motor current 
within the stirrer starter panel in the 
normal way. 

Pan contro//ogic 

The pan control program was 
configured to be as flexible as possible 
to allow both shock seeding, slurry 
seeding, and changes to boiling profile 
to be implemented simply by changing 
parameters on the side panel of the 
controller. Referring to Figure 5, at the 
start of strike the operator closes the pan 
discharge door, starts the vacuum pump 
and then presses the start button. This 
sends a set-point signal (set-point 1) to 
the vacuum controller which causes the 
injection water valve to open. 

Once there is sufficient vacuum 
in the pan, the feed valve opens. When 
the liquor level approaches a point near 
the top of the calandria, the steam valve 
ramps open at a predetermined rate to a 
set opening. When the liquor reaches 
charge level, the feed valve closes and 
the R.F. signal is then monitored by the 
controller. At a set R.F. value, before or 
at seeding point, the evaporation rate is 
slowed down and the steam valve closes 
on a ramp function to a predetermined 
opening. 

As soon as the R .F. reading 
reaches seed point, the seed valve opens 
for a set time. When the R.F reading 
reaches thinning set-point, supersatura­
tion is reduced by decreasing the 
vacuum to set-point 2. At this stage the 
feed valve is switched to operate from 
the output of the P.I.D. function, and a 
thinning set-point signal is fed to the 
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Fig. S. Balch pan coolrollogic diagram 

remote set-point of the feed control loop. 
A second timer, which determines 
thinning time, then comes into opera­
tion. When thinning is complete, the 
controller set-point is then switched to 
vary according to an R.F. output profile 
where the set-point relates to pan level. 

If required, the profile can be changed 
by entering new values into the ten­
segment look-up functions through the 
controller side panel. 

At the same time as boiling on the 
profile commences, the steam valve is 
switched to open to a value set on a 
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potentiometer (this is used to slow the 
pan down manually if there is a shortage 
of steam). The controller is now "on 
profile" and continues to boil until the 
level reaches the required strike level. 
This is set by a four-position selector 
switch which allows the strike level in 
the pan to be adjusted. When strike level 
is reached, the feed valve closes and the 
"Brixing-up" indicator lamp comes on. 
Brixing-up continues and the stirrer 
switches from fast to slow speed as the 
Brix increases. 

When the stirrer trips, the control­
ler closes the steam valve, changes the 
set point on the vacuum controller which 
causes the injection water valve to close, 
and activates the "pan ready" indicator 
lamp. The operator then takes over and 
strikes the pan. One of the advantages of 
the above system is that it can easily be 
implemented in factories that do not 
have a central process computer since 
the systems is "stand-alone". The cost of 
this system is also relatively low. 

Test runs 

All tests carried out on R.F. 
controlled boilings at Hulett Refineries 
were done on ftrst boilings in a ribbon 
calandria pan of 55 m' capacity and 
heating surface of 200 m" using steam 
at 330 !cPa gauge. The results of initial 
tests on the unstirred pan using different 
boiling profiles have been reported'. 

Over the past year, this pan was 
fitted with a stirrer and numerous tests 
carried out to assess the benefits of 
stirred versus unstirred boilings using 
manual control. These were followed by 
automatically controlled boilings to 
assess additional benefits. The auto­
mated boilings were carried out using 
the modified earlier version of the R.F. 
probe with a phase detector and the 
control systems as described above. 

In all these tests shock seeding 
was used. On automatic strikes the 
seeding procedure was set up to dupli­
cate the manual procedure. No effort 
was made to optimize seeding technique 
but a few strikes were carried out using 
slurry seeding to test the control system. 
Two boiling profiles were used on 

56 

100r---------------------------------~ 

"$. 80 
:; 
Co 
:; 60 
0 
Q) 
J:l 
0 40 a. 
u.: 
Ii 20 

, , , 
... ... .... 

Profile A .... 
---

O~----~------~----~------~----~ o 20 40 60 80 100 
Boiling level, % 

Flg. 6. Boiling prom .. 

automatic; these profJ.les - A and B - are yield of 2.1 % and in pan throughput of 
shown in Figure 6. 5% when boiling on Profile B. Profile A 

Results gave larger improvement in throughput 

The average results obtained from 
these runs are summarized in Table I. 
The results show a significant improve­
ment in both throughput and colour 
build-up in the pan when the stirrer was 
fitted . Automatic boilings gave variable 
results depending on the profile used. 

It can be seen that when a stirrer 
was fitted, there was an improvement in 
a pan yield of 4.7% and a throughput 
improvement of 2.4%. Automating the 
pan gave a further improvement in pan 

at the expense of sugar quality and 
exhaustion. Colour formation in the pan 
was reduced when a stirrer was fitted 
and improved even further when the 
boilings were automated and the pan 
boiled with a slacker profJ.le (Profile B). 
The tighter profile (ProfJ.le A), gave a 
higher colour build-up and generally a 
lower sugar quality . Colour removal was 
better particularly on affined sugar 
despite the lower liquor colour. 

In addition to the pan capacity 
increases measured, there are additional 

Table I. Average results of manual VS. automatic boiling 

Stirred Stirred 
No. stirrer Stirred ProfileA Profile B 

Control Manual Manual Automatic Automatic 
No. of strikes 20 8 8 8 
Feed colour 319 262 246 206 
Massecuite colour 380 293 273 219 
Crystal colour 24 21 12 11 
Sugar colour 30 26 19 18 
Colour formed in pan 61 31 27 13 
% Colour removal affined sugar 92.5 92.0 95.1 94 .7 
% Colour removal product sugar 90.6 90.1 92.3 91.3 
Sugar M.A. 565 567 530 563 
SugarC.V. 38 32 40 34 
Conglomerate count 76 72 90 73 
Massecuite Brix 89.4 90.5 90.2 90.6 
Pan yield, % 55.3 60.0 59 .6 62.1 
Massecuite production, m'/hr 36.7 37.6 41.5 39.5 

Note: All colour quoted in ICUMSA units. 

INT. SUGAR JNL.. 1989. VOL. 91. NO. 1083 



ADVERTISING FEATURE PAGE 3 

A RANGE OF QUALITY INSTRUMENTS SUMA 

Slurry Mil l 

CRYSTALLIZATION AIDS 
The Crystaloscope offers efficienl viewing of Ihe 
boiling process . Wilh over 200 presenlly in use il has 
proved an important economically priced addition to 
our range. 

The instrument enables the pan operator to view the 
crystal growth throughout the boiling cycle. The 
210mm diameler observation screen is fitted with a 
squared graticule which represents 0.5mm. on the 
crysta l surface. The instrument will fit into an 
aperlure of 6' diam. in the pan wall and is held in 
position by 8 equally spaced ' I, diam. bolts on 83/, 

P.CD. The Crystal magnification is x30. Provision is 
made for the alteration in gap between the two 
observation ports and for focusing the crystals on 
the screen 10 give a sharp image over Ihe entire 
screen area which is evenly illuminated . Operates 
from a single phase A.C. t tO/t25 or 220/240V supply 

The SMAC 5 Slu rry Mill has a capacity per batch of 
5000 c.c . This is a new addi tion to the Suma' 
Product Range, manufactured under licence from 
Ditmar-Zonen . 

The mill is equipped with a ' f, h.p. motor. After aboul 
5 hours grinding the mill will have produced 
approximately 5.0 litres of slurry. 

This mill will produce after 5 hours grinding about 
95% nuclei of below to micron.' 

, Reporl of Crys/allographlC Laborarory UmverSlty of Utrecht, Holland 

The Suma Cuitometer Solid State Electronic Type S 
for indicating the conductivity of the sugar solution , 
syrup or massecuite in the pan . This measure 
Gravides an excellent index of the supersaturation 
of the syrup. A special sensitivity control device 
is in corpora led so that the high purity syrups 
can also be controlled as well as low product • 
boilings, thus increasing the scope of the 
instrument. This instrument provides an analog 
output for either remote recordings or vacuum 
pan control. Available for a full range of 
AC supplies. 

The low cost of this instrument makes it a very 
economical means of graining sugar. 

POL ANAL YSIS 
In our experience, there remains a need for a manual 
type Polarimeter. Therefore, we are continuing to 
manufacture, under licence from Bellingham & 
Stanley, the Saccharimeter, specially adapted for 
use in the Sugar Industry, for the rapid and accurate 
measurement of Sugar Pol in accordance with 
ICUMSA recommendations. -

It has been designed 10 eliminale 
Ihe need for quarlz wedge 
compensalion, and is of a manual 
eye~malching Iype 10 give long term 
reliabilily under arduous condilions, 
wilh little or no mainlenance 
required for life. 

Saccharimeter 

PROD U CTS 

Crysta losco'pe 

Cuitometer 

The Sugar Manufacturers ' Supply Co, Ltd" 3A Albert Court, Prince Consort Road, London SWl 2BJ 
For information of the full Suma Product range please see page 4 of this advertising feature 



AOV ER il51NG FEArORE PAGe 4 

A RANGE OF QUALITY INSTRUMENTS SUMA 

W e are manufacturers of the 'Suma Products ' range of 
specialised instruments for the sugar industry. These include 
the famous Cuitometer and Crystaloscope for vacuum pan 
control, the Salometer, Saturascope, Bagasse Digester and 
Moisture Teller and many more for control laboratories. Also 
the Cutex, Wet Disintegrator and laboratory size Sugar Cane 
Mill for cane sample preparation. 

We have been serving the sugar industry since 1917 
and are an established and well known supplier of all ancillary 
equipment and diverse products such as laboratory 
chemicals, process chemicals (for example Caustic Soda), 
evaporator and vacuum pan heat exchanger tubes (stainless 
steel or brass) amongst others. 

Our many years in this market have also seen special 
aff il iations develop with several companies directly connected 
with the sugar industry, for example Booker Tate Agribusiness 
International Ltd., Bellingham & Stanley, Jeffress Bros. 
(Australia) , Dietert (USA) and many more. 

This close association with original manufacturers and 
the volume of business we can give them means we are able 
to offer you prices for original equipment which are more 
competitive than prices offered by other suppliers or 
distributors. Also, given the span of our activities we are able 
to put together package deals for the supply of say a 
complete laboratory, thus eliminating the need for you to 
contact a number of manufacturers, suppliers and distributors. 
We will do all this for you. 

Our aim is to ensure that your job can be carried out 
more easily and effic iently, using equipment designed by 
professionals for use by professionals in the Sugar Industry. 

~ 
Trevor J. Clements C.Eng., MIMechE. 

Technical Director 

PRODU C T S 

~ CRYSTALOSCOPE 
For viewing the crystal during growth in the vacuum pan 

§] SACCHARIMETER 
A manual Polarimeter dedicated to the Sugar Industry 

[] SATURASCOPE 
The new digital melting point apparatus from 'Suma Products '. 

~ TALAMETER" S100 
Quantitative measurement of sugar colour . 

[] AUTOMATIC POLARIMETER 
Provides a digital readout of Pol determinations. 

~ CUITOMETER 
Sugar process monitor. The most famous of the 'Suma 
Product' range. 
"Each pan should have its cuitometer. The relatively insignificant 
cost of this instrument permits of this ".' 

~ BAGASSE DIGESTER 
A reliable method of preparing bagasse samples for Pol 
determination. 

[!] MOISTURE TELLER 
A quick, accurate method of determination of bagasse 
moisture. 

~ AUTOMATIC DIGITAL RFM80 REFRACTOMETER 
Supremely fast and accurate measurements of % solids (brix) 

~ SLURRY MILL 
Preparation of ordinary sugar 10 pan seed. 

~ TALAMETER' 8000 SERIES 
Accurate measurements of colour in dissolved sugar (in 
ICUMSA units) 

~ CUTEX 
Fast and easy method of preparing sugar cane for analysis. 

G] ABBE 60f95 REFRACTOMETER 
For simple manual determinations of % solids (brix) . 

~ LEAD SUB ACETATE 
Clarifying agent used in accordance with Dr . Horne's method. 

~ SALOMETER 
For direct ash determinations 

~ ROTARY DISSOLVING MACHINE 
Hands free method for sugar dissolving. 

~ HYDROMETERS 
Custom made instruments for determination of brix . 

~ LABORATORY SUGAR CANE MILL 
Preparation of sugar cane for analysis. 

2 E Hugol · Handboo~ 01 Cane Sugar Eng,neerrng 1960 p 511 
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· capacity increases attributed to the 
improved pan yields which result in a 
reduction in total quantity of massecuite 
boiled. This reduction in turn results in a 
reduction of process steam required to 
boil the pans for a given melt rate. 

At Hulett Refineries, there are 
four white boilings followed by a ftrSt 
recovery crop boiling. All fust crop 
molasses is mixed with some Jet 4 and 
converted to High Test Molasses. 

In order to get a rough indication 
of what would be the potential increase 
in white pan capacity and saving in 
process steam at Hulett Refineries, if all 
white pans were fitted with stirrers and 

~ automated, a series of simulation runs 
were done using a computer mass 
balance model of the total refinery. It 
was assumed that stirrers would give a 
4.7% increase in yield on all pans, and 
automation an additional 2.1 %. The 
model then was used to calculate total 
rnassecuite quantities for fust, second, 
third and fourth boilings, together with 
total water evaporated in all pans and 
evaporators. It was assumed that process 
steam requirements would be propor­
tional to this water evaporated. The 
following results shown below were 
obtained: 

Stirrers on pans: 
Reduction in total massecuite 
boiled 

Increase in pan throughput 
Total potential increase in pan 
capacity 

Reduction in process steam 
demand 

Automating pans with stirrers: 
Reduction in total massecuite 
boiled 

Increase in pan throughput 
Total potential increase in pan 
capacity 

Reduction in process steam 
demand 

8.7% 
2.4% 

11.1% 

8.6% 

3.1% 
5.0% 

8.1% 

3.1% 

The above results illustrate that, 
although the installation of pan stirrers 
can be expected to give large benefits in 
terms of throughput and steam consump­
tion, additional benefits over and above 
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this can be expected by automating the 
pans. 

At this stage the seeding proce­
dure has not been optimized but it is 
expected that there is still scope for 
improving sugar quality. This could be 
at the expense of throughput since the 
boiling rate will probably have to be 
reduced during the seed formation stage. 

During the past year some 
problems relating to the R.F. probe were 
encountered. Leaking of massecuite into 
the probe occurred owing to deformation 
of the probe insulator which was 
constructed from high-density polyethyl­
ene. This was then replaced with glass­
filled polytetrafluoroethy1ene. 

Other problems with unexplained 
drifts in seeding point occurred after the 
unit had run satisfactorily for some time. 
It was initially thought that this was due 
to temperature changes affecting the 
probe electronics since it was known 
that the prototype phases detector was 
not very satisfactory in this regard. 
Subsequently when the probe was 
replaced with a pre-production model 
which had greatly improved temperature 
stability, it was found that the problem 
was caused by variation of vacuum at 
seeding point and hence temperature 
caused by injection water shortages on 
the pan floor. The program in the 
S.L.P.C. has been modified to correct 
seeding and thinning set points as a 
function of pan vacuum. 

Continuous pan boiling 

Although Tongaat-Hulett has no 
experience in continuous pan boiling of 
refinery white sugar, we presently have 
eight Tongaat-Hulett and one Fives-Cail 
continuous pans installed in our raw 
sugar factories . Of these, three are on 
fust boilings (80 - 85 purity), two on 
seconds and the rest on thirds. The 
Tongaat-Hulett pans have twelve 
compartments and the feed to each is 
individually controlled. Although 
conductivity measurements are used on 
second and third boilings, on fust 
boilings this has not been very satis­
factory. R.F. probes and boiling point 

elevation have been used as alternatives 
but R.F. control has proved more 
successful, and has been used to control 
the continuous A-pan at Maidstone Mill 
for some years. 

One of the major advantages of 
using R.F. measurements for the control 
of high-grade pans is response to crystal 
content changes. We believe that, in 
order to get optimum results, high-grade 
continuous pans should be controlled to 
maintain a constant crystal content in 
each compartment. This prevents the 
massecuite getting too tight or too slack 
when pan throughput changes, and 
maintains a good exhaustion under all 
conditions. It follows therefore, that 
crystallization rates and hence liquor 
supersaturation must vary according to 
pan throughput. 

It has been shown that there is a 
good correlation between the series 
capacitance signal from a R.F. probe and 
crystal content of refinery white masse­
cuites' and therefore these probes are 
ideally suited for the control of crystal 
content. If measurements highly biased 
towards mother liquor Brix are used for 
control, this may necessitate the chang­
ing of controller set-points as a function 
of pan throughput to maintain acceptable 
massecuite quality. 

One problem with R.F. probes is 
that they become encrusted with sugar 
after a time and this causes a displace­
ment of the measurement. This problem 
also affects conductivity measurements 
to a larger extent, and B.P.E. measure­
ments where the measurement time lag 
from encrustation causes problems with 
control. The R.F. probes however are 
designed to be easily removable, and 
slide into push fittings mounted on the 
pan. They can, therefore, be easily 
removed on the run and washed when 
necessary. 

A control system based on R.F. 
measurements which we believe would 
be successful for refinery boilings is 
shown in Figure 7. In this system, seed 
is continuously pumped into the pan 
through a variable-speed positive­
displacement pump. Liquor is fed from a 
common manifold into each compart-
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Fig. 7. Continuous pan control system 

ment of the pan through individual 
control valves. Each compartment is 
fitted with an R.F. probe and controller. 

The pan is fitted with an absolute 
pressure controller controlling injection 
water flow to the condenser. Steam flow 
rate to the pan is controlled and this rate 
may be adjusted to vary throughput. For 
example, if control of throughput were 
automated, the remote set-point could be 
derived from the liquor tank level, or it 
could be controlled from another 
supervisory system optimizing steam 
usage. Seed-to-massecuite ratio is 
controlled by a ratio controller using 
liquor flow to the pan to vary the seed 
pump speed. 

A refinement that could be added 
is Brix correction to this ratio controller 
to cater for variations in liquor Brix, 
although normally it is preferred that this 
Brix be controlled at a reasonably 
constant value. 

The costs of implementing feed 
control to each compartment can be 
reduced considerably by making use of 
controllers which have a time-propor­
tiona� on/off output signal. These 
controllers are designed for temperature 
control application where a heater is 
cycled on and off. Although the output is 
digital, the output cycles on and off with 
a period of around 20 - 30 seconds and 
the "on time" varies in direct proportion 
to controller output. 

This signal then is used to operate 
an on/off feed control valve (usually of 
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the rubber-lined butterfly type) and the 
feed cycles on and off every 20 seconds 
or so. Because the pan compartment acts 
as a stirred tank, this cycling does not 
appear in the sensor output. 

The feed system is designed so 
that most of the pressure drop will occur 
across the feed orifices in the pan. The 
advantages of this system are as follows: 

(1) controllers are cheaper, 
current to air transducers and valve 
positioners are replaced with solenoid 
valves, 

(2) the feed into the pan is 
linearly proportional to controller output 
which is desirable for good control, and 

(3) an even distribution of feed in 
the compartments is assured at all feed 
rates and the possibility of the feed 
manifold holes blocking is reduced. 

This system of feed control is 
being used on three of our continuous 
pans, and experience is that control is at 
least as good as that obtained using more 
expensive controllers and modulating 
control valves. Provided high-quality 
butterfly control valves are used, 
reliability is high and maintenance low. 

A different approach used 
elsewhere for the control of some 
continuous pans is to proportion feed to 
each compartment according to an on­
line mass balance done over the pan. In 
this instance Brix of massecuite leaving 
the pan is used as a feedback signal to 
trim the control system. This system has 
the advantage that it eliminates problems 

associated with encrustation on measur­
ing instruments. 

One disadvantage of this system, 
we believe, is that there is no measure­
ment of the massecuite condition in each 
compartment. Evaporation rates in each 
compartment change as the calandria 
becomes encrusted, and also vary 
according to mother liquor Brix. Crystal­
lization rates also vary according to pan 
circulation which in tum varies with 
evaporation rate. These interactions, we 
believe, will make it more difficult to 
achieve optimum exhaustions. 

Conclusions 

(1) A radio frequency probe and 
single-loop programmable controller can 
form the basis of a very cost-effective 
stand-alone control system for the 
automation of a refinery white sugar 
pan. 

(2) Indications are that the 
automation of stirred white sugar pans 
will result in higher pan yieldS, a 
reduction of colour formation in the pan, 
increased pan capacity, and a reduction 
in process steam requirements. 

(3) Seeding procedure still needs 
to be optimized to improve sugar 
qUality. 

(4) The seeding point, as deter­
mined by an R.F. probe, is dependent on 
pan vacuum and needs to be automati­
cally corrected in the controller unless 
steady vacuum conditions can be 
assured. 

(5) R.F. probes can form the basis 
of a simple, cost-effective control 
system for the control of continuous 
pans to achieve optimum exhaustions. 
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Summary 

This paper describes further 
developments of a radio frequency probe 
for measurement of liquor Brix and 
massecuite crystal content and its use for 
the control of white sugar pan boiling. 
Simple control philosophy using single­
loop programmable controllers to 
control the complete pan boiling cycle is 

' described. The improvements due to 
implementation of this system on both 
stirred and unstirred pans are discussed 
with respect to throughput, yield and 
sugar quality. An assessment of potential 
energy savings and plant capacity 
increase is made using a mass balance 
model. The use of radio frequency 
~robes for the control of continuous 
white sugar pans is explored. 

Los ultimos desarrollos en la 
cocci6n del azucar blanco en 
tachos usando radio frecuencia 

Este trabajo describe los desarroll­
os ultimos de la sonda de radio frequen­
cia para medir el grado Brix de las 
soluciones de azucar y el contenido 
cristalino de las masas cocidas y su uso 
en el control de la cocci6n del azucar 

Fwther cUYeiopmenls in aUlomaled whi/~ sugar pan boiling using radio freqwmcy COnlTO/ 

blanco en tachos. Se describe la filosoffa 
que hay detras del control simple usando 
un controlador programable de un s610 
bucle para el control del cicio completo 
de la cocci6n del azucar en tacho. Se 
discute el adelanto, debido a la imple­
mentaci6n de este sistema en tachos con 
y sin agitaci6n, con respecto a la canti­
dad, rendimiento y calidad del azucar. 
Se hace una valoraci6n del ahorro 
potencial de energfa y del aumento en la 
capacidad de la planta usando un modelo 
de balance de masas. Se explora tambien 
el uso de las sondas de radio frecuencia 
en el control de tachos continuos de 
azucar blanco. 

Poursulte des developpements de 
I'automation de la cuisson de 
sucre blanc en utilisant Ie 
contrale par radio-frequence 

Cet article decrit la poursuite des 
developpements d'une sonde a radio­
frequence pour la mesure du Brix du 
sirop et de la teneur en cristaux de la 
masse-cuite. On decrit aussi son utilisa­
tion pour Ie contrOle de la cuisson en I r 
jet. On decrit la simple philosophie du 
contrOle mettant en oeuvre des con­
trOleurs programmables a circuit unique 
et perrnettant de reguler Ie cycle complet 
de la cuisson. On discute des ameliora­
tions amenees par I' application de ce 
systeme autant a I'appareil a cuire sans 
mouvement qu'a celui muni d'agitateur. 
Les avantages portent sur la capacite, Ie 

rendement et la qualite du sucre. En 
etablissant un modele de bilan de masse, 
on evalue les economies potentielles 
d'energie et I'augmentation possible de 
la capacite de I'usine. On explore 
I'usage des sondes a radio-frequence 
pour Ie contrOle des appareils de cuisson 
continue. 

Welterentwicklungen der automa­
tisierten Weisszuckerkristallisa­
tion In Vakuumapparaten millels 
Radiofrequenzsteuerung 

Beschrieben werden Wei ter­
entwicklungen einer Radiofrequenz­
sonde zur Bestimmung des Trocken­
substanzgehaltes von KHlren und des 
KristallgehaItes der Kochmasse wie 
auch ihre Anwendung zur Regulierung 
der Weisszuckerkristallisation im 
Vakuumapparat. Die Philosophie 
einfacher Steuerung durch programmier­
bare Einkreisregler zur Regulierung des 
ganzen Kochzyklus wird dargestellt. Die 
aus der Anwendung dieses Systems an 
geriihrten und nicht-geriihrten Apparaten 
resultierenden Verbesserungen werden 
in Bezielung zu Durchsatz, Ausbeute 
und Zuckerqualitllt diskutiert. Die 
mOgliche Energieeinsparungen und 
LeistungserMhung von Anlagen werden 
anhand eines Massenbilanzmodells 
beurteilt. Die Anwendung von Radio­
frequenzsonden zur Steuerung von 
kontinuierlichen Weisszuckervakuum­
apparaten wird untersucht. 

Electrical conductivity control of calcium sulphite precipitation In cane juice clarification - continued from page 51 

. rapportant a la conductivite electrique 
presentent un minimum tres net par 
rapport au temps. Ce minimum corre­
spond a une valeur du pH (mesuree au 
laboratoire) de 9.75 a 25°C et de 9.00 a 
55°C. Ces resultats marquent la fin de la 
precipitation du caSo, present dans Ie 
jus de canne. Lorsqu'on sature davan­
tage Ie jus de canne avec du S02 afin de 
reduire Ie pH jusqu'au point de neutral­
ite,25 a 35% du CaO dans Ie jus epure 
se remettra en solution. Une comparai­
son entre les courbes de pH convient 
moins que la conductivite comme 

INT. SUGAR JNL. , 1989, VOL. 91 , NO. 1083 

parametre de contrOle pour indiquer 
I'accroissement de la teneur en chaux 
dans Ie jus de canne epure. 

Kontrolle der AusfAllung von 
Calciumsulfit millels elektrischer 
leitfAhigkeit bei RohrsaftklArung 

Die elektrische Leitfahigkeit und 
der pH-Wert wahrend Rohrsaftsulfita­
tion wurden im Labor und Zuckerfab­
riken gleichzeitig gemessen. In allen 
Versuchen zeigten die Leitfahigkeits­
werte ein deutliches Minimum hinsicht­
Iich der Zeit. 1m Labor entspricht dieses 

Minimum einem pH-Wert von 9.75 und 
9.00 bei 25°C bzw. 55°C. Solche 
Ergebnisse deuten auf die Beendigung 
der AusfaIlung von in Rohrsaft vOlhand­
enem CaSO, hin. Weitere Saturation des 
Rohrsaftes mit S02' urn den pH-Wert bis 
zum Neutralpunkt herabzusetzen, ver­
ursacht die AuflOsung von ca. 25 - 35% 
CaO in K1arsaft. Ein Vergleich von pH­
und Leitfahigkeitskurven lasst denken, 
dass die erstere weniger geeignet als die 
letztere in der Rolle von Kontrollpar­
ameter zur Indikation der zusatzlichen 
Zunahme von Kalk in K1arsaft ware. 
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Facts and figures 

Mexico sugar industry privatiza­
ion' 

The Mexican government has concluded 
he first stage of its gradual, large-scale 

withdrawal from sugar activities with 
he sale of 13 sugar factories . It will 

continue the restructuring of the industry 
with an invitation to the social and 
private sectors to purchase another 
major group of the state-owned compa­
nies. In addition to the sales already 
announced" other sales have been of 
Ingenios Puga, Rosales, La Concepci6n, 
EI Higo, Mahuixtlan, EI Potrero, EI 
Modelo, San Miguelito, Adolfo Lopez 
Mateos , Tres Valles and La Gloria. 
Ingenios Nueva Zelandia, Estipac, 
Libertad and EI Refugio have been 
closed. 

A simple direct colorimetric 
method for assay of starch in 
plantation white sugar 

continued from page 48 

ure de la densit.e optique du complexe 
bleue forme entre I'amidon et l'iode. On 

a cependant apporte certaines modif­
ications, telle que l'elimination de 
l'ajoute de sucre lors de l'etablissement 
de la courbe standard. La methode 
actuelle permet de retrouver 99.1 % de 
I'amidon et il faut remarquer qu'elle 
evite la precipitation de l'amidon par 
I'aleool. 

Ein einfache, direkte kolorimetr­
ische Methode zur Bestimmung 
von Starke in Plantationsweiss­
zucker 

International Sugar Agreement 
quota proposals' 

The Chairman said recently that a 
scheduled meeting of the International 
Sugar Council in May would discuss a 
new Agreement with economic clauses 
to provide guidelines for producers . He 
said it would be much easier to negotiate 
export quotas now because production 
and consumption have levelled off. In 
his opinion world sugar prices will rise 
to 12-16 centsllb from 10 cents now and 
7 cents a year ago. However, he empha­
sized that producers should prevent a 
boom as it would only be short-lived and 
harmful to the industry . Producers agree 
that export quotas are necessary but that 
allocations had to be worked out; he 
would appoint a committee of experts to 
study formulae for an allocation system 
for producers and would recommend the 
most viable program to the Council. He 
hoped that the program could be in place 
by late 1989. 

Australian cane alcohol econom­
ics' 

The Queensland Premier announced in 
September that the State government 
would encourage a cane-based alcohol 
industry in Queensland, based on normal 
commercial arrangements in which the 
government would not be directly 
involved. Preliminary fmdings of a study 
were that such an industry could bring 
the State permanent economic and social 
benefits, including increased cane 
production and employment and reduced 
industry dependence on world sugar 

export markets The study examined in 
detail the large-scale manufacture of 
alcohol based on cane as the feedstock 
in a fermentation process and concluded 
that an alcohol industry has the potential 
to be commercial provided that the alco­
hol continues to remain exempt from 
Commonwealth government excise, 
sales tax and other duties. A scheme 
envisaged by Queensland Science & 
Technology Ltd. would require 3 million 
tonnes of cane per year, to be processed 
in five plants. An initial capital of $Aus 
120 million would be needed, but the 
scheme would inject $Aus 360 million a 
year into the State's economy when fully 
operational. 

Abortive Berisford talks on buying 
into US beet sugar 

S. & W. Berisford, owners of British 
Sugar pic, held talks in December on 
buying through its American company 
Bristar Inc. a near half-interest in Amal­
gamated Sugar Company, which is 
wholly owned by Valhi Inc. and ac­
counts for 9% of sugar production in the 
US'. The talks were called off after two 
weeks, however'. 

Egypt sugar production, 1988 

According to the Egyptian Minister of 
Industry, sugar production in his country 
during 1988 reached 900,000 tonnes, 
against 841,000 tonnes in 1987. 

1 GEPU.CEA Bull .• 1988. S, (11). Sugar Inr. 1 • 2. 
2 /.sJ., 1988, 90, 243 . 
3 F. O. Uch', htl. Sug.r Rpt., 1989, 121, 27. 
4 Australiall CaMgrow~r. 1988,10, (12), 4 · S. 
S Th~ Timu. December 8,1988. 
6 ibid. , December 21, 1988. Beschrieben wird eine einfache, 

direkte kolorimetrische Methode zur 
'3estimmung von Starke in Plantations­
weisszucker. 1m wesentlichen beruht 
diese Methode auf jener von Sang u.a., 
bei welcher die optische Dichte des 
blauen Starke-Iodkomplexes gemessen 
wird, aber mit einigen Veranderungen, 
z.B. dem Weglassen des Saccharose­
zusatzes bei der Bereitung einer Stan­
dardkurve . Mittels der gegenwartigen 
Methode wird 99.1% der Starke wieder­
gewonnen, und es ist zu bemerken, dass 
es nicht nbtig is!, Starke mit A1kohol 
auszufallen. 

Sugar Industry Technologists Inc. 1989 Meeting 
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The 1989 meeting of SIT is to be 
held during May 7 - 10 in New 
Orleans, Louisiana. The convention 
hotel, the Canal Westin, is adjacent to 
the Mississippi River and the French 
Quarter of that city, and the meeting 
will include two days during which 
technical papers will be presented. 

The program also includes tours of 
the Amstar Chalmette refinery and the 
Colonial Sugars refinery of Savannah 

Foods, while a Ladies Program is 
being organized with emphasis on the 
Cajun traditions of New Orleans and 
Louisiana. 

Members wishing to participate 
should get in touch with the Executive 
Director of Sugar Industry Technol­
ogists Inc., Bruce Foster, P,O. Box 
632, Sainte-Therese de Blainville, 
Quebec, Canada 17E 4K3 (Telephone 
514-621-3524) as early as possible , 
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IMMEDIATE SHIPMENT 

BOILER 

DIS-ASSEMBLED 
B & W WATERTUBE 

100,000 to lS0,000t/HR. 
16/19,QOS Sq.Ft. H.S. 

2SG-700psig, QSO-7S0oF. 
STOKER-BAGASSE 

TELEX: 28-2556 
TEL.: 312/5111-5600 

WABASH POWER EQUIPMENT CO. 
"II" Carpenter Avenue 

Wheeling, IL 60090 

If you wont to remove coorse solids 

with a 12 mm screen; polish 
up your effluent with a 75 micron 
screen, or simply need to 
compress your screened solids, 
contact us at Contra-Shear. 

We have the product range and 
experience to reduce your costs 
in the Waste Water 

and Processing Industries. 

For further information phone or write:-

®,nConfra­
~lShear 
CONTRA·SHEAR DMLOPMENTS LTD 

155 Highlands Road, Fareham, 
Hants P015 6JR. England. 
Telephone: 0329 47721 

Telex: 86815 HYRO G. Fax: 0329 45628 
Contro-Sh8(lr Screens cnd equipment ore covered by 

verious patents cnd patents pending throughoul lhe world. 

JOHN H. PAYNE INC. 
International Sugar Consultants and Engineers 

Energy 

From 

Sugar Cane 

Hawaii "wrote the book" 

on 

Cogeneration 

1 164 Bishop Street 
Suite 1510 
Honolulu. Hawaii 
U ,S ,A . 96S13 

Tel : (SOS) 536-7031 
Telex: 633173 

Cable: PAYNEHAWAI 
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e.G. Smith Sugar Limited 

~ 
FOR SALE 

Steam Turbines c/w Gearboxes 

4 x 560 kW Worthington Steam Turbines 
Frame size 54, complete with David Brown 

Gearboxes rated 360 kW at 1980 r.p.m. 
Output - Gearbox ratio 1765:1 

These drives are in good working order 
complete with spares and will be available 

on the 1st February 1989. These drives are 
being replaced by more suitable electric drives. 

For further details contact Mr.Drinkrow, 
Telex No. SA622271 or write to: 
C. G. Smith Sugar Ltd., 

Box 194, Durban 4000, 
South Africa. 

All offers will be considered 

ebeItlaidt 
M"dol8tellbrllll£btttlardl GIIIbH ' C.' ~ 
lIl:O~"Uot-o Th;~I-mlmttlllOld 

leitII.I O"31 /'OH5 
D - 33.0 Wolfenbllttei ... ,........, 
• Shaft l ime Kilns 

• Milk of lime Plants 

• Purifying and Neutralizing 
Plants for Flue Gases 

• Sulfur Combustion Plants 

• Conveying Equipment · 
Steel Structures · Tanks 

• Switch, Measuring and 
Control Plants 
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EX SUGAR FACTORY PLANT 

Travelling boom stacker conveyor 42" x 480' long, 330' 
long track 24 fl, 1800 slew boom. Telescopic heavy duty 
vehicle loading conveyors. Selection of belt, scroll con· 
veyors and bucket elevators . 2.SMW 440V Allen Turbo 
Alternator. Complete sugar end, screens, granulator, 
bagging plant, complete with three weighing bins, con­
veyors, bag weigher, spares for 5.0 m Duncan Stewart 
type diffuser incl. pathrings and gearing. Trunnions, 
Croft Primary and Secondary gearbox and motor. 40 
sq.m. heaters with stainless steel tubes. 

LEEC LIMITED 

Nottingham NG4 2AJ, United Kingdom 
Telephone (0602) 616222 Telex: 377441 
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FOR SALE 
Modern White Sugar Refinery in Canada for Relocation: 

400 MTPD - Can Be Expanded To 600 TPD 
Produced Fine, X-Fine Granulated and Liquid Sugar 

Started new 1974 ... Some systems up-dated since. Shut down 1988, well maintained. 
Features include: 

• Tate & Lyle Talofloc, Taloflote System 
• Merrick Feeding/Weighing System 
• Western States Centrifuge Station 
• U.S. Autojet Filters 
• u.v. Filters for Liquid Sugar 
• Carbon Regenerator System 
• Silo Storage, Conditioning, Loading System 
• Liquid Sugar Tanks, Stainless Steel! 

Flow Chart, Photos and a Video Tape (VHS Format) Available 
Contact Joe Ricchini 

New Offer", from Massachusetts 
(2) 1100 cu .ft . vacuum pans, nickel , w/ccpper 

tubes, 75 h.p. agilator 
(2) C.E. package boilers 85,OOO#/hr., SOD PSI , 

oil/gas fired 
(1) Blaw Knox 3000 sq. ft . falling film evaporator, 

n ickelfT316 SS 
(15) Pronto SOD sq.ft . pressure leaf filters , SS 
(4) 6' dia. x 30' rotary granulators , SS, 30,000#/hr. 

capacity 
(4) Rotex screens 40" x 120" x 3 deck 

Sugar Centrifugals: 

6 - 40" x 30" Western States Auto 
Centrifugals 

2 - BMA K850 Continuous Centrifugals 
1 - W.S. 48" x 30" Auto Batch Centrifugal 
5 - Broadbent 48" x 30" , 3-Speed 

Centrifugals , SS 
4 - W.S. 37" x 300 Continuous Centrifugals 

Cane Mills / Beet Sugar Factories 

IN EUROPE ... must move: 
2 . Stord Bartz RS-64 Presses, 1980, Excellent Condition 
10 . BMA PI 000 KG Autobatch Centrifugals 
II-SMA FZ 1000 KG Autobatch Centrifugals 
6 . 24 x 38 Bird Centrifuges 

Items at Hainesport, NJ: 
2 - Sihi SS Gas Pumps, 430 HP 
1 - Nash CL3001 , SS Gas Pump, 4000 HP, New 1984 
5 - Sihi Vacuum Pumps 75,120 HP 
2 California CPM Pellet Mills, 100 HP with Feeder 

(11) SMA 
FZ1000KG 
Autobatch 
Centrifugals 

1 - 1400 TCD raw sugar mill with 48" wide 3 roller mills. 
Operated 1988 season. Nice, well maintained. 

1 - 3600 TCD raw sugar mill , off the coast of South Africa. FLC Mills 33" x 66" 
and 39" x 66" . Available as a lot or individual pieces. 

1 - 2000 TPD, Vertical Diffuser, Stord-Bartz Pulp Presses, RS-64 
2 - 6000 TPD factories, each with 1 - 4000 and 1 - 2000 TPD Diffusers 

CALL: 

Joe Ricchini 
or 

Deidra Gakeler 

Contact Perry to Buy or Sell Surplus Equipment and Plants! 

PERRY EQUIPMENT COMPANY, INC. 
WORLD HEADQUARTERS 
Mt. Laurel Rd., Hainesport. NJ 08036. US A 
Phone (609) 267·1600. Telex 845397 (Perry Hain) 

Fax (609) 267·4499 



Performance proves P _ +!::ii I::: h Quality 
Another new r=-_ +!::ii 1::: ...... drum slicer: 
The TS 2200/22/600 for 8000 tid. 

• Less energy, and less floor space 
• ---PL..I+!:i I::: h aluminum alloy knife boxes with 600 mm 

cutting length using standard knives 
• Automatic knife box exchange system 
• Efficient system to remove foreign objects from drum slicers 
• Rotating brush to keep drum slicer knives clean 

Whichever model you choose, whether drum slicer or horizontal disc slicer, your 
extraction will appreciate cossettes from ---F-L..I+5i .:::: h slicers and will give you 
more sugar in the bag. 

---tp ...... L..I-t-!:i ~ h slicers remain the sweethearts of the plant. 

c 

"' . ~ 
H. Putsch GmbH & Compo PO. Box U21 · 5800 Hagen 1IW.-Gennany . ~ 023311399·0 ' rID 823795 . m!] 02331/31031 

~ 
In the USA : H. Pu'sch & Company. Inc. P. O. Box 5128 . Asheville. H.C. 288.3 . ~ 700\/68.-0671 . rID 577"3 . m!] 700\/68o\-J189. 

In Haly : Putsch Menlconl : IDcahla Bellavis'a. Via Inanda. 1 . 53036 PDggibonsi (Siena) ' ':!: 577/9791.s/.71.8 . rID 571169 · m!] 5771979335 

In Spain : Putsch HeNa S.A. calle Vazquez de Menchaca. 136 . • 7008 ValiadDlId . ':!: 83/272208-12-16. 238500 . rID 26383 . m!] 83/272212 ~'\I 
In Austna and Sootheas. Europe: HamcD Oeversees.r.37 · 1150 Wien 15 · ':!: 222/95.s2. -0 . rID 1321 09 ~~ 
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