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Discerning people
Choose gOOd Company When buyers within an indust return’ .‘

again and again to the same sypplier ,ff?
their requirements, it is logical to assy
that this supplier is serving them extremely
well.

Especially is this true of a company like
Fletcher and Stewart which has seérved one
single industry — Sugar — for r}early 140
years.

Tinmie then becomes a measure of success,
for no company could possibly survive such
a span unless succeeding generations of
buyers were convinced of its ability to
serve them well.

Over the Yyears, the name Fletcher and
Stewart has become a byword in the Sugar
Industry for its unique brand of personal
service, integrity and technical skill in des-
igning and manufacturing specialised plant.
No wonder its reputation is coveted
throughout the World.

No wonder discerning people choose good

i Company.

Fletcher,.and SteWart Limited %&
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DERBY -"ENGLAND SHe R

O INDUSTRY
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The West’s Kiln.

— -

The kiln is manufactured by

‘WEST’S PYRO LIMITED,
Dale House, Tiviot Dale,

Stockport SK11SA, England.

‘Tel: 061-477 1844 Telex: 668991
" AWGI Company *

[1Tried and tested

Developed continuously over 15 years, there are
now 40 kilns in operation, or under construction,
all over the world.

[ Simplicity of design

Gives ease of control and uniform product.

1 Continuous operation

Engineered for continuous, uninterrupted
operation and consistent product quality.

[1Versatility

Fired by oil or gas, or built for one and
convertible later,

[1Sugar too

Now accepted by and in service with sugar
producers for reliable, consistent production of
high quality lime and CO, generation,

» WESTS
Y PYROILID

WEST’S (AUSTRALASIA) LTD.
_4McLachlan Avenue, PO Box 129,

Artarmon, New South Wales 2064,

Australia.

Tel: 4394177 Telex: AA. 21619




Enlarged view
of the surface
of a ‘Grano’
casting

‘Grano’is the heart of the mill...

The main part of the Milling Plant is the ‘'MILL’

The main part of the Mill is the ‘ROLLER’

The main part of the Roller is the 'SHELL" and
the Mill Roller Shell is 'GRANO’

‘GRANO’ in the very heart of the mill is a cast
iron metal with hard opened grained
characteristics with a rough surface specifically
evolved to facilitate good cane feeding,
throughout the life of the Shell

Complete Cane and
Beet Sugar factory
projects designed
manufactured and
supplied as a
comprehensive
service to the sugar
industry

A.F. CRAIG & CO. LTD.

CALEDONIA ENGINEERING WORKS PAISLEY PA3 2NA
Telephone: 041-889 2191 Telex: 778051

London Office: 727 Salisbury House, London Wall, London EC2M 5QQ
Telephone: 01-628 3964
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THE BROADBENT |
()

The
Motor

The
Discharge
Valve

The
I Suspension

Plough ensures no residual cake left in basket.

Sugar Discharge Valve operates without interrupting the cycle,
giving increased output.

Motors specially designed to customer’s requirements.
Step sequence controls ensure maximum safety.

Feed control by automatic massecuite feed valve and
feed limiting sensors.

Special suspension helps to eliminate bad out-of-balance loads.

THE BIG SIX FEATURES THAT BUILD UP THE BIG MACHINE

THOMVIAS BROADBENT & SONS LIMITED
Huddersfield England HD13EA
LTS 6 Telephone: Huddersfield (0484) 22111 Telex: 51515 Cables: BROADBENT Huddersfield




Ewart chains for
the sugar industry

From their wide range, Ewart offers Sugar Mill chains specially
developed for durability, including:

STEEL CHAINS: In heat treated alloy steels with hardened
precision-ground pins and bushes. This series includes the EWART
Carrier Outboard Roller Assembly: COBRA

STAINLESS STEEL CHAINS: Shell moulded links in stainless steel
are offered for severe corrosive conditions.

MALLEABLE CHAINS: Heat-treated Pearlitic malleable
with alternative metals of increased tensile strength and abrasion
resistance to suit specific environments.

All three types of chains are availahle with hardened stainless
steel pins (and bushes).

Write now for detailed literature to

EWART CHAINBELT CO. LTD.

DERBY DE3 8LX. ENGLAND. Telephone: Derby (0332) 45451
Telex: 37575 Leysewart Derby. Cables: Chainbelt Derby

WA

1—5.5.600 Carrier chain—all steel. 2—S. &
M. Combination chain with spur attachment
—malleableironinner links,with high carbon
steel outer plates. 3—488 Pintle chain—
malleable iron or stainless steel. 4—B.907
E.51 Carrier chain—malleable iron and stain-
less steel. 5—906 Bagasse roller chain, with
A.S.2 attachment—malleable iron. 6—Short
pitch transmission chain—steel.
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SPECIALISTS IN CHAINS FOR THE SUGAR INDUSTRY



Now! Solid State Centrifugal Control

Already, in many sugar producing countries, the logic circuitry
on Western States Automatic Batch Centrifugal Control Panels
uses SOLID STATE control instead of electromechanical devices.
Advantages: No moving parts, drastically reduced maintenance,
higher reliability and the state of the circuit is displayed with
indicating lights.

Another First- From
THE WESTERN STATES
MACHINE COMPANY

Hamilton, Ohio 45012 US.A




think

ENTRIFUGALS.

—

Think continuous centrifugals . . .
think Western States. Hundreds

of sugar processors did and now, Think Western States...and
several years later, performance we'll think with you. Our engi-
as forecast is a reality ... mini- neers will help you fit our cen-
mum maintenance and maxi- trifugals into your new or existing
mum return on investment. facilities.

-~



Lhink Western states

Think batch type centrifugals . . .
think Western States. They are
renowned for high production
and minimum downtime over
long periods (in some cases 30
years or more)...a real contri-
bution to cost reduction.

Think productivity . . .dura-
bility . ..low maintenance
... long life...engineer-
ing know - how ... lower
labor costs. .. ruggedness
. .. profits ... high return
on investment . . . then,
we think you will think
Western States.

Over the years Western
States’' batch and continu-
ous type centrifugals have
earned a highly favorable
reputation in all of these
areas. It didn't just happen

. . our people made it
happen. Our accumulated
expertise is available to
you. You can start the ball
rolling by contacting Mr.
James Coleman, General
Sales Manager.

THE WESTERN STATES
MACHINE COMPANY
Roberts Centrifugals

Hamilton, Ohio, 45012, U.S.A.
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sucromat

This name stands for an automatic sugar
polarimeter which has proven its superior
performance in many sugar factories
throughout the world:

In beet and cane testing laboratories, in
factory laboratories, and with process control
applications.

DR. WOLFGANG KERNCHEN
_'/ OPTIK-ELEKTRONIK-AUTOMATION
~ D-3011 LETTER-HANNOVER
WEST-GERMANY



Jewels from sugar

Sparkling sugar - jewels for the youth of our world! Their health, energy
and vitality depend on sugar. It is priceless for them, as jewels are.

It moves their muscles and minds as they are building their fascinating
future. Our world’s duty is to satisfy their needs, to make sugar- one of
man’s most vital staple foods - available in abundance.

We of Stork-Werkspoor Sugar N.V. are on the spot wherever sugar is being
produced. In fact we have been there for more than a hundred years,
building sugar mills and all necessary equipment. We are sugar industry
engineers; our interests and activities are centered on sugar.

Our vitality is the same as when we started a century ago. That’s what
sugar can do. We shall be glad to show you!

STORK-WERKSPOOR SUGAR

sugar industry engineers Member of VMF/Stork-Werkspoor
P.0O. Box 147 Hengelo (O) - the Netherlands Cables: Stowesugar Telex: 44485 Tel.: 05400 - 54321
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the new cane sugar factory
of FERKESSEDOUGOU

(IVORY COAST)

modernization or extention of a sugar mill 5000 TC/Day

§ . equipped with the modern

and especially the construction of a new factory P raction process
are not conceivable without taking into consideration it e N L

1) the technology developments
2) a better research of rentability

The new conception of the continuous maceration process

saturne

guarantees through a simple and sturdy equipment:
e a complete reliability
e a totally automatic operation
e a better extraction compared to a 18-roll mill tandem,
giving a mixed juice of high purity

A GREAT SAVING OF POWER

I}
- SATURNE diffusers are in operation in Mauritius, South Africa, 53’

Ivory Coast, soon in India and many other sugar countries. o

- Before taking any decision on your extraction plants, z

we recommend studying seriously the advantages offered by the 'SATURNE. @

©

free brochures upon demand s

P

SUCATLAN ENGINEERING
a

Department | 2

18, Av. Matignon - 75008 PARIS - FRANCE 2

Phone: 266.92.22 - Telex: 290017 (SUCATLAN-PARIS) - Cables: SUCATLAN-PARIS



serving the
cane sugar

Industry

CHAINS FOR MECHANICAL
HANDLING

Specialised Renold chains have been supplied
to the cane sugar industry since 1920.

INTERMEDIATE
CARRIER CHAIN

90 years of precision chain manufacture
ensure a product combining high strength by
with compactness, minimum weight and low g

cost for long life and trouble free operation.

o L . BAGASSE CHAIN
Precision power transmission chains and

wheels are also available for all applications.

POWER
TRANSMISSION
GEARING

Spur gears up to 127mm circular pitch,
760mm face and 4700mm diameter can be
supplied for heavy tandem drives.

A LARGE SET OF
SPUR DRIVES

Other gear products include worm, spur,
TO A TANDEM

helical and bevel gear boxes and individual
gears.

Other Renold group products:

PRECISION ROLLER CHAINS AND WHEELS
HYDRAULIC AND MECHANICALLY OPERATED
VARIABLE SPEED SYSTEMS

COUPLINGS, CLUTCHES AND BRAKES
POWER TRANSMISSION ANCILLARIES

RENOLD LIMITED
SALES DIVISION
MANCHESTER
ENGLAND




When you think

of sugar Unit Equipment for
machinery... every station of

the factory.

MILL SPARES
AND
REPLACEMENTS

COMPLETE ROLLERS
SHELLS
RE~SHELLING SERVICE

..think of

Fletcher and Stewart Limited &

DERBY - ENGLAND - DE2 8AB%%

Telephone: Derby 40261 Telex: 37514 Telegrams: Amarilla Derby Telex utsseass
PP2
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BALCO SCREENS

for continuous centrifugals

a top product developed in close co-
operation with the most important
centrifugal manufacturers,
used in all sugar pro-
ducing countries

of the world.
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Material:
pure nickel,

hard-chromium plated.
Working side: absolutely plane.
Perforations: conical, non-clogging,
distributed uniformly over the entire surface.

For maximum precision, maximum reliability,
maximum service life, rely on

Balco screens

Balco Filtertechnik GmbH B AI C o
Am Alten Bahnhof 5
3300 Braunschweig, FRG Tel.0531/83071 Telex: 0952509




Hodag PH-2 Removes Scale Thoroughly

Powerful ... Non-Corrosive . . . Convenient

Hodag PH-2 Descaler, the safe granular acid cleaner, is
the non-corrosive, non-destructive, yet most effective
way to remove scale from evaporators, vacuum pans,
and heat exchangers.

New PH-2 Descaler will not etch or corrode stainless
steel, copper, or brass at normal use concentrations.
Yet, PH-2 is more powerful than hydrochloric, sulfuric,
and sulfamic acids.

Cleaning cycles are shortened. Time is saved. PH-2
Descaler solution quickly penetrates and thoroughly
removes the toughest scale deposits. Metal surfaces are
left clean and bright, restoring heat transfer efficiency.

Use no more than you need. Hodag PH-2 Descaler is
bright pink in solution, but turns yellow after its cleaning

0O Hodag PH-2 Descaler O Hodag Rapisol O Hodag VAP-99
O Please send complete information on products indicated.

O Please have Hodag representative contact me for a trial.

HODAG CHEMICAL CORPORATION / HODAG INTERNATIONAL S.A.

7247 North Central Park Ave., Skokie, lllinois 60076, U.S.A.
Cable Address: HODAG SKOKIEILL Telex: 72-4417

power is spent. If after a boilout, the tubes are clean and
the solution is still pink, less PH-2 can be used on
subsequent cleanings until the optimum concentration
and time of boil are determined.

Hodag PH-2 Descaler is dry and easy to handle—
elminates the nuisance of carboys and the hazard of
spilled acid—measures easily and dissolves in cold
water without objectionable fumes.

Look into the complete Hodag cleaning program for

sugar factory and refinery vessels:

Step 1—Alkaline cleaning with caustic soda and Rapisol Accelerator.
Step 2—Acid boiling with PH-2 Descaler.

Step 3—Inhibit scale formation with addition of VAP-99 to thin juice

For further information or to arrange a trial, use the
coupon below.

Name

Title

Company

Address

City State

Country




LET
EDWARDS
SERVE

YOUR
HYDRAULIC
NEEDS

25 YERRS
EXPERIENCE

TABLEDRIVES
VALVE QE ‘-?UQTORS

SPECIRL S¥YSTENS

EDWARDS

ENGINEERING CORPORATION

1170 Constance St. New Orleans 70130, U.S.A.
FLUID POWER
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for the control of the

for the control of “difficult”
toughest broad-leaved

grass weeds —even

weeds use johnsongrass — use
Actril DS Asulox40
-Send for full details TODAY!
‘Actril’ DS and ‘Asulox 40 are now To May & Baker Ltd Dagenham Essex RM10 7XS
1 | 1 | England
Wldelv '.Jsed Iin-major sugar estates in Please send me full details of ‘Asulox’ 40 and
the Caribbean, Central and South ‘Actril’ DS for use in sugar cane crops.

America, Africa, Asia and in the Far

B NAME
East and Pacific Islands. Used as a
: ADDRESS
combined spray programme these
tWO pl’OdUCtS have helped to prOduce ‘Asulox’ and ‘Actril” are trade marks of the
higher yields and to effect savings manufacturer

in labour. [VITY May &Baker

A member of the Rhdne-Poulenc Group of Companies *

HAB243




“Hydro”pumps you through

It took them ages finding the “Hydro”
when the men from B Mill came across and
asked to see it ( “... hear it's the most depen-
dable vacuum and gas pump available...
apparently works round the clock, 100 days
on end”). They'd have been quicker if they'd
found Joe. He'd installed it years ago and
nobody had thought of it since. Joe said
afterwards : “No point in sticking it right out
there in the middle. | only need to get at it
every 2 or 3 years to clean it up.”

Sugar factories the world over have their
“Hydros” and “Hydro” Joes. This is simply
because “Hydros” cut costs. Frictionless

water-ring, low rpm, simple design, and wear-
resistant, sturdy construction all this means
low power requirements and practically no
maintenance. And none of that downtime
with cane or beet rotting in the yard and
profits evaporating. “Hydros” pump you right
through the harvest. The're quiet too.

Your new “Hydro” catalogue is available
from :

NEYRPIC

Département pompes a vide
rue G2 Mangin . 38100 Grenoble/France
GROUPE cGE| tél. (76) 96.48.30 . télex 320 750 F

Synthése Fi-76
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Une étude des condensats et de leur apport dans les effluents des sucreries. 1ére partie. Etudes de la position des cond
J. D. BLAKE. p. 131-137

Les constituants solubles des condensats du ler et du 2éme effet d’evaporation de deux sucreries australiennes ont été examinés.
Quoique l’on ait trouvé de faibles quantités de composants non-volatils tels que le saccharose et des acides organiques, les matériaux
volatils se sont révélés les principaux constituants. L’éthanol était de loin le plus important; il était présent dans des concentrations
qui étaient largement responsables pour les teneurs en COD des condensats. On a détecté de faibles quantités d’autres alcools,
d’acides organiques volatils, d’aldéhydes et de 'ammoniaque. La teneur en azote organique était insignifiante. On attire I’attention
sur Perreur commise par I’emploi de la_méthode au phénol et a I'acide sulfurique pour la détermination de la teneur en hydrates
de carbone des condensats; I’erreur est due a la présence de dérivés du furfural.

* * *

La réaction de la canne a sucre et autres récoltes au virus de la mosaique. N. RisH1, K. S. BHARGAVA et R. D. JosHI. p. 137-139

On décrit des études au cours desquelles on a déterminé la sensibilité de variétés de canne a sucre, de mais, de sorgho et de bajra
(Pennisetum typhoides) a ’égard des souches A et F du virus de la mosaique de la canne. Les auteurs avertissent contre le danger
de cultiver des variétés sensibles des trois autres récoltes au voisinage des champs de canne.

* * *
Elution multiple avec recyclage partiel. J. DOBRZYCKI. p. 139-142

Apres le cycle de service d’un lit poreux, p.eex. de noir animal et de résine échangeuse d’ions, la phase solide du lit, imprégnée
du résidu de la solution percolante, est usuellement lavée avec un solvant pour éliminer la majeure quantité de la solution inter-
particulaire. La consommation de solvant et la dilution y afférente peuvent étre réduites si I’effluent est divisé en fractions et si les
fractions les moins concentrées sont réutilisées pour I’élution préliminaire des portions non-lavées suivantes de la couche poreuse.
On étatilit des équations mathématiques qui décrivent la répartition massique au cours de telle élution a recyclage et on discute de
leur utilisation.

Eine Untersuchung iiber Kondensat und seinen Beitrag zur Belastung des aus Zuckerrohrmiihlen abzufiihrenden Abwassers. Teil I.
Untersuck iiber die Z zung des Kond J. D. BLAKE. S. 131-137

Die 16slichen Bestandteile des Kondensates aus der ersten und zweiten Verdampferstufe in zwei australischen Zuckerfabriken
wurden untersucht. Wahrend geringe Mengen von nichtfliichtigen Komponenten wie Saccharose und organische Siuren gefunden
wurden, erwiesen sich die fliichtigen Substanzen als die Hauptbestandteile. Aethylalkohol war bei weitem am stéirksten vertreten.
Er war in Konzentrationen vorhanden, die wesentlich zum CSB-Wert des Kondensates beitrugen. Weiter wurden geringe Mengen
von anderen Alkoholen, fliichtigen organischen Séuren, Aldehyden und Ammoniak gefunden. Der Gehalt an organischen
Stickstoffverbindungen war unbedeutend. Der Verfasser weist auf den Fehler hin, der durch die Verwendung der Phenol-
Schwefelsidure-Methode bei der kolorimetrischen Bestimmung des Kohlenhydratgehalts von Kondensat entsteht. Dieser Fehler
wird durch die Anwesenheit von Furfurolderivaten hervorgerufen.

* * *

Die Reaktion von Zuckerrohr und anderen Kulturpflanzen auf den Mosaikvirus. N. RisHI, K. S. BHARGAVA und R. D. JosHI. S. 137-139

Die Verfasser berichten iiber Untersuchungen, bei denen die Empfindlichkeit einiger Sorten von Zuckerrohr, Mais, Sorghum und
Bajra (Pennisetum typhoides) auf die Stimme A4 und F des Rohrmosaikvirus bestimmt wurde. Sie warnen vor dem Anbau von emp-
findlichen Sorten der anderen drei Pflanzengattungen in der Ndhe von Zuckerrohrfeldern.

* * *

Mehrstufen-Elution mit teilweiser Riicknahme. J. DOBRZYCKI. S. 139-142

Nach dem Arbeitszyklus eines pordsen Bettes, z.B. von Knochenkohle und Ionenaustauscherharz, wird die feste Bettphase nach
Trinken mit dem Rest der durchlaufenden Losung normalerweise mit einem Losungsmittel gewaschen, um den grossten Teil der
zwischen den Partikeln befindlichen Losung zu entfernen. Der Verbrauch an Losungsmittel und die auftretende Verdiinnung kann
reduziert werden, wenn das Effluat in Fraktionen aufgeteilt wird und die Fraktionen niedrigerer Konzentration fiir eine Vorelution
der folgenden ungewaschenen Teile der porosen Schicht wiederverwendet werden. Es werden Gleichungen aufgestellt, mit denen
man die Massenverteilung bei einer solchen Riicknahme-Elution beschreiben kann. Die Verwendung dieser Gleichungen wird
diskutiert.

Un investigacién de aguas condensadas y su contribucién a la disposicion de efl de i ios azucareros. Parte I. Estudios sobre
posicién de aguas condensadas. J. D. BLAKE. Pdg. 131-137
Se han examinado los constituentes solubles de aguas condensadas de los primeros y segundos efectos de los evaporadores en dos
ingenios australienses. Mientras que se han observado pequefias cantidades de componentes no-volatiles tal como sacarosa y acidos
organicos, las materias volatiles fueron los constituentes mayores. Con mucho el mds importante fué étanol, siendo presente en
concentraciones que explican en grande parte los niveles de COD (demanda quimica de oxigeno) en las aguas condensadas. Pequefias
cantidades de otros alcoholes, dcidos orgénicos volatiles, aldehidos y améniaco se observaron. Fué insignificante el componente de
nitrégeno orgénico. El autor llama el atencién sobre el error que previene del uso del método de fenol-acido sulftirico para
determinar colorimetricamente el contenido de carbohidratos en aguas condensadas; el error es causado por le presencia de derivados
de furfural.

* * *

i

Reacci6n de cafia de azticar y otras al virus de ico. N. RrsHI, K. S. BHARGAVA y R. D. JosHI. Pdg. 137-139

Se relatan estudios en que se determinaron las susceptibilidades de variedades de cafia de azlicar, maiz, sorgo y “bajra” (Pennisetum
typhoides) a razas A y F del virus de mosaico. Los autores previenen contra la cultivacién de variedades susceptibles de los tres
otras cosechas cerca de campos de cafia de azicar.

* * *

Elucién multiple con reciclo parcial. J. DOBRZYCKI. Pdg. 139-142

Después del ciclo de servicio de un cama porosa de, por ejemplo, carbén de hueso o résina para cambio de iones, el fase sélido
de la cama, remojado con el resto de la solucion percolante, es lavado usualmente con un disolvente para eliminar la mayoria de la
solucién entre los particulos. El consumo de disolvente y la dilucién acompafiando pueden reducirse si el efluente es dividido en
fracciones y las fracciones las menos concentradas se re-usan para la elucién preliminar de las siguientes fracciones no-lavadas de
la capa pgrosa. Ecuaciones matemdticas se desarrollan que describen particiéon de masas mientras tal elucion por reciclo, y su uso
es discutido.
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Notes & Comments

European sugar beet area, 1976

F. O. Licht KG have recently published their first
estimate of the areas to be sown to sugar beet this
year!, and the figures appear elsewhere in this issue.

“In view of the fact that the tight supply situation
of the past few years has eased to a certain extent
despite the unsatisfactory crop results in major
producing areas in 1975/76, it has been widely expected
that European sugar beet areas in 1976 will show
no marked increases against the previous season.
Although an estimate of sugar beet areas at such an
early stage necessarily involves a considerable degree
of uncertainty there is strong presumption that the
increase in areas, above all in the West European
countries outside the EEC, will prove to be higher
than thought earlier.

“The area in the EEC countries will remain
more or less unchanged although the increase and
decrease rates in the individual countries vary widely.
The highest proportional increases are expected in
Italy (20,000 hectares/7:69 %) and the United Kingdom
(13,064 hectares/6:76%,). On the other hand, de-
creases are likely to occur in Belgium/Luxembourg
(19,600 hectares/16-39 %), and Denmark (6000 hect-
ares/6-98 9;). The overall increase rate for the EEC
countries of 0-79 9 seems to be insignificant. However
in some West European countries outside the EEC
there are indications that substantial expansion in the
area under sugar beet will be achieved although it is
not absolutely clear whether the indicated areas will
actually be reached. In Spain the area sown to
summer sugar beet in October-November 1975 was
no less than 116,600 hectares, compared with 72,500
hectares sown to summer sugar beets in the previous
season (these beets are harvested in June/July of the
following year). The area under winter sugar beets in
1975 (sown in March-April 1975) was 118,000
hectares. Even if it is assumed that the area under
winter sugar beets in 1976 shows no marked increase
against last year (definite figures are not yet available)
the overall area is most likely to grow at a substantial
rate. Also in Yugoslavia, which has embarked on a
policy of expansion, a considerable increase is ex-
pected. Decreases are assumed to occur in Austria
(1-44%) and Greece (2:92%). The overall increase
rate for West Europe is estimated at 2-389, which
contrasts with an actual increase of 19-74% in the
previous season. Nearly half of the total area in
Europe planted to sugar beet is to be found in the
Soviet Union. The effects of poor weather conditions
upon so large a crop have been clearly demonstrated
by the low results of the 1974/75 and 1975/76 cam-
paign. In fact the results in 1975/76 are apparently
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so disastrous that official Soviet sources refrain from
publishing any figures at all. Consequently there will
be most likely considerable efforts to increase output
in the coming season. The information available
suggests that the increase in area will be in the region
of about 2% or some 70,000 hectares. Based only
upon the average yields of recent years, this increase
in area would result in no more than 173,000 tons of
extra sugar. If the area estimate proves to be realistic,
better weather conditions will be needed to produce
a substantial improvement in production.

“The unsatisfactory crop results in 1975/76 have
apparently induced Governments in all East European
countries to expand areas although the increase rate
in 1976 is probably only half that of last year. The
estimated individual increase rates are as follows:
German Democratic Republic 2+61 %, Czechoslovakia
2-50%, Hungary 5-54 %, Poland 6 %, Rumania 2-91 %,
Bulgaria 3-67 %, and USSR 1-909%.

“The total sugar beet area in Europe in 1976
is projected at 7-842 million hectares against 7:652
million hectares in 1975. On the basis of average
sugar yields per hectare established over the past
four years, sugar production in the EEC could be
around 10,800,000 metric tons, raw value. Production
in West Europe could reach 15 million tons and
production in East Europe could be in the region of
14 million tons. This is to say that production in
Europe could be around 29 million tons as against
26-8 million tons in 1975/76. In this context however it
has to be borne in mind that average yields established
over the past four years were abnormally low because
of the unfavourable crop results in 1974/75 and
1975/76. In any case it will be growing conditions
which will exert a major influence upon sugar pro-
duction in 1976/77.”

*  * *
USSR 1975 sugar beet crop?

Last year’s Soviet sugar beet crop was apparently
only 66 million metric tons compared with the planned
94 million, western observers have calculated from
figures in a speech by Prime Minister ALEXEI KOSYGIN.

In a report to the Soviet Communist Party Congress
on 1st March on the 1976-80 economic plan, KOSYGIN
said a projected annual average beet output of 95 to
98 million metric tons would be 19 to 22 million tons
up on the 1971-75 annual average.

This gave an average of 76 million tons for the last
five years, or a total of 380 million tons and, by
subtracting the declared 1971-74 output of 313-6

Y Daily Sugar Information Service, 1976, 19, (40), 153-155.
2 Public Ledger, 6th March 1976.




Notes and comments

million tons, observers produced a 1975 figure of
66-4 million tons.

Even allowing for a margin of error of 2 million
tons either way due to rounding off in KOsYGIN’S
figures, this would be the worst crop since 1963, when
44-1 million tons were produced.

* ¥ ¥
Latin American and Caribbean sugar exporters’ meeting

The fourth meeting of the sugar exporters’ group!
took place in Cali, Colombia, and formally approved
statutes and created a permanent organization with
the aim of seeking fair and remunerative prices on
the world market. The Spanish name for the group
has provided an acronym, GEPLACEA, which
controls 70% of the supplies of sugar to the world
market if those of the Philippines, admitted as an
observer, are included.

A committee of experts from Argentina, Barbados,
Brazil, Colombia, Costa Rica, Cuba, Dominican
Republic, Guatemala, Guyana, Mexico and Vene-
zuela are to make studies for the negotiation of a new
International Sugar Agreement.

The Export Director of Brazil’s Instituto do Agtcar
e do Alcool has stated, however, that the Group is
not a cartel; he emphasized that its role is to exchange
information on sugar marketing and production
techniques.

* O * *
Soviet purchases of world sugar

Rumours of purchases of sugar by the USSR were
confirmed in mid-March but the extent of these has
not been made completely clear. A statement from
Manila that 200,000 tons of sugar were to be shipped
by 25th March and a further 200,000 tons at a later
unspecified date was denied by a Soviet spokesman
who said that only 200,000 tons in all had been
bought. Subsequently there were reiterations of the
Philippine claim and the Soviet denial. A further
200,000 tons of sugar had been bought by the USSR
from Western European sources and these quantities,
together with purchases from Cuba and other socialist
countries, were said to complete the needs of the
USSR2.

It is reported? that Poland is in a position to supply
at least 200,000 metric tons since little sugar has been
sold to the world market since Poland declared force
majeure on shipping contracts with French operators
nearly two years ago. Czechoslovakia appears to
have a much smaller surplus of 80,000 tons because
of crop difficulties and East Germany may have an
extra 50-60,000 tons earmarked for the USSR.

One trade source in New York said that it is more
economical for the USSR to take sugar from East
European countries because such transactions are
usually part of barter agreements; the USSR may also
prefer to transport the sugar by rail and road rather
than pay the more expensive freight charges for
transport by sea.

* X ¥
World sugar prices

During March the London Daily Price for raw
sugar strengthened from £163 per ton to £183 by the
8th and reached £192 on the 22nd, subsequently
falling to £176 at the end of the month. The LDP(W)
also rose to £199 on the 8th but fell to a dip of £191
on the 17th, returning again to £199 on the 22nd
before a subsequent drop to £190 on the 31st March.

An important factor affecting the sugar price was
the emergence of the USSR as a purchaser from the
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world market. There had been anticipation of the
need to make up for a poor Soviet beet sugar crop,
and although it is still not completely clear how much
sugar has been acquired, at least 400,000 tons has
been removed from the market, with consequent
strengthening of prices.

The GEPLACEA countries have shown themselves
willing to withhold sugar from the market in order
to maintain prices and their apparent agreement in
March to continue this has strengthened the market.

The Philippines stock position has been eased also
by large contracts with two US refiners; one is re-
ported to be for a supply of 650,000 tons of sugar a
year for the next five years with a clause for a 5-year
extension, while the other is stated to be for delivery
of 500,000 tons a year for five years. The price is to
be deferred and will be based on the US refined sugar
price at the time of delivery, with a minimum under
which the Philippines need not supply the sugar.
However, the sales have correspondingly removed a
source of demand from the market and, with a
guaranteed margin and risk to be borne by the Philip-
pines, the two refiners are likely to market their sugar
aggressively, so that the remainder will be tough in
negotiations for their own purchases, which might
push raw sugar prices down.

*  * %

Brazil sugar exports 1975*

Brazil has in recent years become one of the world’s
leading exporters of sugar. Though domestic con-
sumption has increased substantially, the expansion
of production has enabled shipments to exceed one
million tons ever since 1966. A major setback was
sustained in July of last year when frosts destroyed
sugar cane and other crops in several states and this
brought a necessary limitation to the exportable
sugar tonnage. Even so, the quantity actually shipped
amounted to 1,730,000 tons, which was no mean
achievement, though it represented a fall of 570,000
tons on the year before.

The ending of the US Sugar Act lessened the need
for Brazil to pay special attention to the US market
while, coincidentally, the dramatic fall in the US
demand for overseas raws lessened the call there
might otherwise have been on Brazil to fill this
traditional outlet. Consequently the drop in total
exports during the year was almost exactly matched
by the fall in shipments to the USA, and for the
first time for many years several other destinations
received more sugar than the USA. Japan figured
prominently with nearly 350,000 tons while Iraq
and the EEC both took more than 200,000 tons.

Details of the import statistics appear elsewhere in
this issue with comparative figures for previous years.

*  *  *

EEC sugar prices for 1976/77

The Ministers of Agriculture for the EEC countries
met in March and agreed, with some adjustments, the
proposals of the Commission with respect to beet
and sugar prices. The basic levels for 1976/77 will be:
minimum beet price 24-57 units of account, white
sugar intervention price 331-40 U.A. and white sugar
target price 348-70 U.A. It was also decided to fix
the maximum quota at 1359 of the basic quota, as
against 1459 for 1975/76.

11.8.J., 1975, 77, 64, 193, 353.

2 C. Czarnikow Ltd., Sugar Review, 1976, (1275), 43.

3 Public Ledger, 27th March 1976.

4 C. Czarnikow Ltd., Sugar Review, 1976, (1270), 21-22, 25.




An investigation of condensates and their
contribution to effluent disposal from

sugar mills

Part 1. Studies on composition of condensates

By J. D. BLAKE
(Sugar Research Institute, Mackay, Queensland, Australia)

INTRODUCTION

S in many other parts of the world, increasing
A pressure is being exerted by Queensland
government authorities to ensure that pollu-
tion of the environment by factory wastes is brought
within acceptable limits. Setting of realistic limits is
a matter for considerable debate and the industry is
actively engaged in research relating to the discharge
of liquid effluents from mills.

For some sugar mills, effluent disposal presents no
real problems, while for others it is acute. Plant for
effluent treatment is expensive and the problems of
treatment have been magnified by the observation
that previously untreated sugar-free condensates
frequently possess BOD; values of the order of 500
ppm and greater.

This paper describes the results of an investigation
into the origin and nature of the compounds contri-
buting to the observed BOD; levels existing in con-
densates obtained in sugar processing.

EXPERIMENTAL AND RESULTS
Collection and processing of samples

Condensates were collected from the calandrias of
the first and second effects at Farleigh and Cattle
Creek factories in the Mackay region in November and
December 1973, respectively. They were frozen and
stored prior to analysis.

Samples were analysed for total organic carbon
(TOC) using a Beckman analyser model 915, chemical
oxygen demand! (COD), and biological oxygen
demand? for five days (BOD;). Kjeldahl nitrogen and
amine-ammonia contents were determined. The latter
analysis simply involved the alkaline steam distillation
step of the Kjeldahl procedure without the acid pre-
digestion stage. Non-volatiles concentration was
determined by vacuum distillation of three litres of
sample on a rotary evaporator at 55°C.

Nitrogenous constituents were effectively removed
by pumping condensate (6-8 litres) through Bio-Rad
“Dowex 50 WX8(H) (50 cm®) in a 30-cm long
column of 1-5 cm dia. at a flow rate of 2-5 cm®.min—*.
Unretained components were washed from the column
with five bed volumes of water and the retained
fraction was recovered by elution with ten bed-
volumes of 109 hydrochloric acid. A materials
balance based on amine nitrogen indicated at least
98 9% recovery of applied nitrogen.

An acidic fraction was obtained from second effect
Cattle Creek condensate by subsequent passage of the
components unretained by cationic exchange through
a 30 cm long X 0-9 cm dia. column of “Amberlite
IRA 401" resin in carbonate form. Ten bed volumes
of 1M Na,CO, solution was used to elute the acidic
fraction. Volatile constituents were then recovered
from the eluate by acidification and steam distillation
while non-volatiles were obtained by continuous

N

Table I. Original samples

Condensate  Farleigh  Cattle Creek Farleigh Cattle Creek

analysis  No.2 Effect No.2 Effect No. I Effect No. 1 Effect
o) 5 A 87 9:0 92 9:3
TOC* .... 577 509 — 225
CoD ...... 2487 2304 1024 672
BOD; .... 1936 2271 450 813
Kjeldahl N 134 . 122 60 56
AmineN .. 134 t 103 54 39

Fractions unretained by cation exchange resins
o] 2 LR -5 59 4-5 Not Analysed
TOC i cin 545 427 490
COD ...... 1680 1530 880
BOD, .... 1949 1388 1150
Fractions retained by cation exchange resins
TOC s o5 2:3 1-4 : Not Analysed
COoD...... 12-8 39 2-3
BOD; .... 292 39-8 31-1
Kjeldahl .. 133 10-5 62
Amine N .. 13:1 10-4 6:0
N9 isolated
solids .. 24-4 250 235
* TOC, COD, BOD;, Kjeldahl N and Amine N are given
as ppm.

+ This fraction was also passed through an anion exchange resin.

Condensate

10% Hydrochloric acid

Cation exchange resin (H)

1M Sodium carbonate

Amine hydrochlorides
Anionf exchange resin (CO4)

Sodium salts

Neutrals
Acidify

Steom distillotion for
volatile organic acids

Diethyl ether

extraction

Fig. 1. Analytical scheme for investigation of condensate
composition

1 “Standard Methods for the Examination of Water and Waste-
water”, 13th Edn. (American Public Health Association,
American Water Works Association, Water Pollution
Control Federation), 1971, p. 495.

2 jbid., p. 489.
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extraction with diethyl ether. They contributed 9 and
16 ppm, respectively, to the composition of the
condensate.

The general properties of the condensates are
outlined in Table I and the fractionation for second
effect Cattle Creek condensate is outlined schematic-
ally in Fig. 1.

[ from sugar mills

Carbohydrate composition was expressed quan-
titatively as sucrose equivalent using the phenol-
sulphuric acid procedure®, adapted to automated
analysis. Results are reported in Table II.

Chromatographic analysis for a-amino-acids® failed
to reveal any commonly occurring acids. First effect
condensates possessed no ninhydrin-positive com-

=90
—-80
-+-70
-T-60
g
—<-50 @
]
i
g
—-40 a2
—4-30

TIME, min
Fig. 2. 1 pl of volatiles obtained by partial distillation of condensate from

the Cattle Creek No. 2 effect.

They were chromatographed isothermally at

160° on “Chromosorb 101”. Attenuation of recorder response is shown and
peak assignments and retention times are: 4 Methanol 0 min 29 sec; B Acetal-
dehyde 0 min 52 sec; C Ethanol 1 min 0 sec; D Propanol 1 min 35 sec; E Acetic
acid 1 min 58 sec; F Ethyl acetate 2 min 54 sec; G iso-Butanol 3 min 21 sec;
H Propionic acid 4 min 9 sec; I Unknown 4 min 45 sec; J Butyric acid 6 min

51 sec.

Analysis of non-volatile constituents

Carbohydrate components were identified using
paper chromatography. Ethyl acetate:pyridine:water
(8:2:1, v:v:v) was used for development while alkaline
silver nitrate® and p-anisidine* were used for detection.
Sucrose proved to be the major constituent together
with minor amounts of inversion products.

Table II. Sucrose concentrations (ppm) in condensate solutions

Origin of conde P —
Farleigh Cattle Creek Farleigh Cattle Creek

Sample No. 2 effect No. 2 effect No. 1 effect No. 1 effect
Non-Volatiles 27 21 —_ 0-8
Volatiles* .. — 92
Original sample 9+4 12-4 52
Unretained by

ion exchange 97 12+6 5-8

- Obst%i%d by incomplete distillation on a “Rotavapour” at
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ponents while four unidentified positive spots were
found in Farleigh second condensate. Concentrations
were such that these components were of quite minor
proportions.

Lactic and oxalic acids were tentatively identified
among the non-volatile acidic components using paper
chromatography developed with chloroform:ethanol:
formic acid”.

Analysis of volatile constituents

Gas-liquid chromatography was used extensively to
investigate the composition of the volatile fractions.

8 TREVELYAN et al.: Nature, 1950, 166, 44.

4 HouGH et al.: J. Chem. Soc., 1950, 1702.

5 Dusors et al.: Anal. Chem., 1956, 28, 350.

8 SmiTH: “Chromatographic and Electrophoretic Techniques”,
3rd Edn. (Heinemann, London), 1969, Vol. 1, p. 105.

7 STARK et al.: Anal. Chem., 1951, 23, 413.
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Acidic and neutral compounds were chromatographed
on “Chromosorb 101”* (100/120 mesh) in a 2 m long
X 3 mm dia. glass column under conditions indicated
on the chromatograms shown in Figs. 2, 3 and 4. A
Perkin Elmer model 900 gas chromatograph fitted
with flame ionization detectors was used. Tentative
identifications were made by chromatography of
authentic compounds and the comparison of retention
times under similar conditions of analysis. Nitrogen-
ous volatiles were analysed on ‘“Chromosorb 103
(80/100 mesh) in a 2 m long X 3 mm dia. glass column
using comparable conditions to those previously
described. The nitrogenous hydrochlorides were
analysed as 59 (w/v) solutions made alkaline by the
addition of an appropriate amount of sodium hydr-
oxide. Ammonia, which is not detectable using a

and their contrib to effluent disposal from sugar mills

centage composition in the original mixture relative
to butyric acid. The concentration of formic acid was
determined by gravimetric analysis®. The measured
distribution is shown in Table III.
Table III. Composition of volatile carboxylic acids recovered
from No. 2 effect condensate from Cattle Creek factory
by anion exchange chromatography

Relative percentage of total volatile acids

Formic ........ 1-8 Butyric ...... 233
Acetic .. 619 iso-Valeric .. 12
Propionic ...... 12:0 Valeric 1-0
iso-Butyric .. 046

A volatile fatty acid index was also established by
steam distillation®. Volatile acidity was expressed as
an acetic acid equivalent as shown in Table IV.

A standardized temperature programme was used

ETH|

1x16

IANOL (1x 512 to stay on scale)

70

Recorder response

TIME, min

Fig. 3. 4 pldirect injection of condensate from the Cattle Creek No. 2 effect,
chromatographed from 100° to 160° at 4°.min™?, 4 minutes after injection on

*“*Chromosorb 101”.

Attenuation at 1 X 16 throughout except for ethanol

maintained on scale at 1 x 512 (sensitivity reduced by a factor of 32).

flame ionization detector, was identified using a
thermal conductivity detector on a separate gas
chromatograph. It was noted that no other com-
ponents were observed using this less sensitive de-
tection mode.

Chromatograms are shown in Figs. 2, 3, 4 and 5.

The volatile acids from Cattle Creek second effect
condensate, recovered by anion exchange chromato-
graphy, were analysed quantitatively using iso-valeric
acid as internal standard. The small amount already
present was compensated for by determining its per-
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Table IV. Volatile acid index of condensates from No. 1 and

No. 2 effects
Acetic acid equivalent
Sample ppm
No. 2 effect, Farleigh ........ 49
No. 2 effect, Cattle Creek .... 12-8
No. 1 effect, Cattle Creek .... 21

to expedite the analysis of condensates and facilitate
the quantification of the more volatile constituents.

8 Horwrtz: “‘Official Methods of Analysis of the Association of
Analytical Chemists”, 11th Edn. (A.O.A.C., Washington)
1970, p. 299.
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Table V. Ethanol concentrations found in condensates together with theoretical and experimental values for TOC, COD amd BOD;,

all as ppm
Ethanol Theoretical Experi )
Condensate Conc. T0C D BOD; T0C CcoD BOD;
No. 2 effect Farleigh.......... 1164 605 2422 1920 577 2490 1940
No. 2 effect Cattle Creek . o 912 478 1910 1505 509 2300 2270
No. 1 effect Cattle Creek. .. ... 312 166 661 515 225 670 810

Ethanol proved to be the major component though
sometimes significant but variable amounts of acetal-
dehyde were noted. Other constituents tentatively
identified included methanol, propanol, iso-butanol,
ethyl acetate, and n-butanol.

From the chromatogram in Fig. 2, it may be seen
that ethanol is present at concentration levels that

ally and comparative results are summarized in Table
V.

DiscussioN
Honig® points out that most discussions in the
technical literature consider evaporation as the con-
centration of the solids in sugar juices by the removal
of pure water and without substantial changes in the

1x3:

Jx16

ulm

70

50

Recorder response

40

TIME, min

Fig. 4. 0-3 pl of volatile organic acids recovered from No. 2 effect condensate
from Cattle Creek by anion exchange chromatography and subsequent steam
distillation of the acidified element.
“Chromosorb 101” isothermally at 160°C. Retention times and probable
identifications are: A Acetic acid (1 min 59 sec); B Propionic acid (4 min 4 sec);
C iso-Butyric acid (6 min 55 sec); D Butyric acid (8 min 15 sec); E iso-Valeric
acid (14 min 20 sec); F Valeric (or possibly 2-methyl butyric acid) (18 min

12 sec).

reduce other components to insignificance. The
liberty was therefore taken in the use of n-propanol as
internal standard for its measurement and results are
shown in Table V.

A number of solutions of accurately measured
ethanol content were examined for their BOD; re-
quirement. These results are shown graphically in
Fig. 6 and established a working approximation that
BOD,; = 165 X ethanol concentration. The theoret-
ical COD for ethanol was also confirmed experiment-
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Acids were chromatographed on

composition or nature of the materials in solution.
He indicates that condensates, depending on the
temperature of the condensation, contain ammonia,
organic acids, aldehydes and alcohols at pH levels
which may vary from 55 to 9-0.

He suggests that the most characteristic feature of
the organic impurities in condensates from cane sugar
factories is their high reducing power!®. More speci-
9 “Principles of Sugar Technology”, Vol. III (Elsevier, Amster-

dam), 1963, p. 105.
10 jbid., 160.
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fically, he refers to the presence of acetaldehyde and, to
a lesser extent, its probable precursor, methyl glyoxal.
STEINLE!! reports the formation of lactic, acetic and
formic acids together with methanol, acetaldehyde,
and small quantities of metasaccharinic acid when
invert sugar is limed at 85°C. He considers this to be
a major mechanism for the origin of these components
in condensates and pan vapours during the processing
of sugar beets. He also recognizes that ethanol and
acetaldehyde arise during anaerobic destruction of
stored beets.

firmed in this laboratory although the levels recorded
by BRUIN were not attained.

YokoTAa & FAGERsON™ identified 29 of the 35
compounds detectable in the volatile constituents of
cane molasses. By using a combination of gas chrom-
atography and mass spectrometry they found aliphatic
and aromatic esters, aldehydes, alcohols and several
furan derivatives. All identifications made in this
study of condensates are listed in their report and it is
probable that still unassigned peaks in the condens-

Omin 39sec
-0
—8o
—70
—{60
o
2
o
o
]
—50 =~
.
]
©
o
-1
b
—40
—{30
3min3lsec
Imindlsec
13min23sec L~~~
6min40sec 20
10
1x16
TIME
Fig. 5. 2 pl nitrogenous components from Farleigh No. 2 effect condensate,

recovered by cation exchange and chromatographed on ‘“‘Chromosorb 103”
from 90 to 105° at 4°.min~'. No peak identifications were made but retention
times are as indicated. Throughout, nitrogen carrier gas flow was set at

32 cm®min~! and hydrogen to the detector at 36 cm®.min~.

Injector and

detector temperatures were 220°C and 270°C, respectively.

The composition of condensates found in this
survey suggests that fermentation in deteriorating cane
is the major source of contamination found in con-
densates. The contribution of ethanol to the experi-
mental results in Table V supports this contention.

This kind of deterioration is not novel. FoRrT!?
reported on the occurrence of an alcoholic fermenta-
tion in sugar cane damaged by frost in 1939. BRUDN!®
measured ethanol levels in cane and observed that
this form of deterioration appeared to occur mainly
in burnt cane. No ethanol was detectable for as long
as 25 days after harvesting green cane but 3000 ppm
was measured in juice from cane stored for four days
after burning. These observations have been con-
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ates are also listed there.

An example of some practical importance in this
respect is the presence of furfural derivatives un-
detected by the gas chromatographic method used,
but whose presence is established by the “‘sucrose”
levels recorded in Table III. Partially distilled con-
densate contained 9-2 ppm “sucrose” in the distillate.
This arises from the presence of hydroxymethyl
furfural, the structural assignment being based on a
maximum colour absorption at 488 nm which is

11 Zucker, 1972, 25, 81.

12 Sugar Bull., 1939, 17, 4.

18 1.5.J., 1966, 68, 331.

14 J. Food Sci., 1971, 36, 1091.
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Fig. 6. The experimental relationship between ethanol concen-
tration and BOD; using seed from an activated sludge plant
operating on sugar factory effluent.

consistent with that obtained for hexoses®. Attention
is thus drawn to the possible error in carbohydrate
analysis of condensates using colorimetric methods
based on strong acid dehydration of sugars to furfural
derivatives as the preliminary mechanism to colour
formation.

The results also indicate that, in general, entrain-
ment of non-volatiles is not a serious problem in these
condensates.

Some difficulty exists in accounting for the acidic
fraction observed. At the pH at which juice is norm-
ally concentrated, the pKa values of carboxylic acids
should ensure that they exist in their non-volatile
anionic form. HoNIG' mentioned the presence of
weak organic acids in small coneentrations in con-
densates and notes that a small quantity of acid can
be determined in the distillate after evaporation of
sugar juices to which sodium formate and acetate
have been added at pH 6°5.

Another conceivable mechanism accounting for the
presence of acids in condensates is via the Strecker
degradation®. In this reaction, a-amino acids are
degraded to aldehydes, carbon dioxide and ammonia
by certain active carbonyl compounds:

COOH

v
R —CH ——> R—CHO + CO, + NH,;

NH,

The reaction occurs under relatively mild conditions,
e.g. by heating a solution or suspension of the amino-
acid and carbonyl compound for 15 minutes. Such
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Table VI. Strecker d dation products of some x-amil id:
and their oxidation products
Strecker degradation
o-Amino-acid product Carboxylic acid
Glycine..« v s o Formaldehyde .. Formic acid
Alanine .......... Acetaldehyde .. Acetic acid
Valine .......... 2-Methyl propanal iso-Butyric acid
Leucine .......... 3-Methyl butanal iso-Valeric acid
iso-Leucine ...... 2-Methyl butanal 2-Methyl butyric acid

«-Amino-butyric acid Propanal Propionic acid
carbonyl compounds possessing an «-dicarbonyl
structure are generally accepted components of the
reductones produced in non-enzymic browning re
actions’”. These undoubtedly form during juice
evaporation, and subsequent Strecker degradation of
a-amino-acids would result in steam distillation of
aldehydes into the vapour phase in condensates.
Facile oxidation of these would then give rise to
carboxylic acids. Table VI illustrates how some of
these acids can be accounted for.

Honig'® reports that the oxygen composition
relative to nitrogen in the non-condensable gases in
cane sugar factories is always low in the vapour from
the first vessel. This supports the hypothesis of its con-
sumption during the evaporation process in oxidation
of reducing compounds.

Ammonia is considered to result from the hydrolysis
of the two amido-amino-acids, asparagine and gluta-
mine. The concentration of these in fresh cane juice
is such that 50 ppm ammonia is theoretically possible®.
Deamination in the Strecker degradation of x-amino-
acids is another source of ammonia. Together, these
mechanisms easily account for the 4-16 ppm concen-
trations observed.

These studies suggest that aliphatic amines are only
very minor constituents of condensates. Furthermore
they have not been confidently identified. Volatile
amines from beet molasses have been reported® and
their presence is ascribed to “certain destructive
reactions”. «-Amino-acids undergo pyrolytic degrad-
ation in which decarboxylation to an amine is a major
decomposition mode?!. This, however, does not apply
to aqueous solutions and was confirmed in these
studies by extensive steam distillation of an alkaline
solution of glycine. Nevertheless, on a plant pro-
duction scale under the conditions employed for juice
evaporation, it may be possible to produce small but
detectable concentrations of amines by decarboxyla-
tion of a-amino-acids.

SUMMARY

The soluble constituents of condensates from
calandrias of first and second effects of evaporators
at Cattle Creek and Farleigh factories have been
examined.

Small amounts of non-volatiles such as sucrose and
organic acids were measured but, as expected, volatile
materials proved to be major constituents. Ethanol
was by far the major component in concentrations
which largely accounted for the COD levels observed

15 “pPrinciples of Sugar Technology”, Vol. III (Elsevier, Amster-
dam), 1963, p. 164.

18 SCHONBERG et al.: J. Chem. Soc., 1948, 176.

17 HopGE et al: Cereal Sci. Today, 1972, 17, 34.

18 “Pprinciples of Sugar Technology”, Vol. III (Elsevier, Amster-
dam), 1963, p. 170.

19 jbid., 164.

20 HRpLICKA & JANICEK: Sbornik. Vys. Skoly Chem.-Technol.
(Prague), 1966, E9, 117-120; 1.S.J., 1968, 70, 217.

21 SIMMONDS et al.: Anal. Chem., 1972, 44, 2060.
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We have delivered 100 silos to 25 different countries with a total capacity
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Why Bolivia chose
Tate & Lyle Engineering.

Bolivia's Santa Cruz project, designed to
employ 300 people and process between
600,000 and 800,000 tons of cane a year, is a
major element in the systematic expansion
of the country’s sugar industry.

Tate & Lyle first visited Bolivia in 1971 for ?
initial discussions. The following year the o
company carried out a detailed study of the
Bolivian sugar industry. In 1973, the Union
% Agroindustrial de Cafieros S.A. invited Tate

. & Lyle to prepare a detailed feasibility study.
#% In1974,against international competition,

. Tate & Lyle was awarded the contract for a
turnkey sugar mill, refining facility, distillery
and can-making plant with a total value of
£10.6m. Local contractors are participating
in the civil engineering and construction

. work. Tate & Lyle’s continuous involvement
" in the Bolivian sugar industry has proved
invaluable.It is utilising the company’s ability
to plan and carry out everything from site
clearance and manufacture of heavy
machinery through to final commissioning
.~ and technical aid with the cane cultivation
23 programme.

Probably no other single company has
Tate & Lyle Engineering’s wealth of
experience, skill and know-how in this
sphere—qualities which are invaluable
wherever sugar is grown.

TATE & LYLE

ENGINEERING LTD,, A

Cosmos House, Bromley BR2 9NA; ‘

Kent, England. Telephone: I II Il
01-464 6556. Telex: 896368 TATELYLE

BrROMLY. Cables: TECSERVE Bromley. Eﬂglneeﬂﬂg &



An investigation of condensates and their contribution to effluent disposal from sugar mills

in the condensates. Small amounts of other alcohols,
volatile organic acids, aldehydes and ammonia were
detected. The organic nitrogen component proved
insignificant.

Attention is drawn to the error in the use of phenol-
sulphuric acid colorimetry as a measure of carbo-
hydrate content in condensates. This arises from the
presence of furfural derivatives.
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Reaction of sugar cane and other crops

to mosaic virus

By NARAYAN RISHI*, K. S. BHARGAVA and R. D. JOSHI
(Department of Botany, University of Gorakhpur, India)

Introduction

N an earlier study it was reported that all the thick

I sugar cane varieties were susceptible to mosaic

virus but some of the Indian kinds appeared to

be immune, and some hybrids very tolerant. An

extensive study of the reaction of different cane

varieties grown in Brazil to sugar cane mosaic virus
has also been reported!.

Susceptibility of a large number of maize varieties
to sugar cane mosaic virus has been reported and it
was suggested that inoculation of highly susceptible
maize varieties might reveal divergencies permitting
their use as differential hosts*2. In a recent study it
was reported that sweet corn varieties tested were
susceptible to sugar cane mosaic virus and variations
in reaction of 29 dent maize varieties indicated the
availability of sources of resistance or immunity*.

Marked variations were observed in a study of the
reaction of 72 varieties of sorghum (Sorghum vulgare
L.) to sugar cane mosaic virus. These variations were
described as ‘“‘mottle””, “necrotic”” and ‘“‘resistant”.
Resistance was used where appearance of mottling
was delayed by at least one week and was very mild®.
Bajra (Pennisetum typhoides) has recently been report-
ed a host of sugar cane mosaic virus®.

Materials and Methods

In the present study, twelve commercially important
cane varieties in Uttar Pradesh were selected to test
their susceptibility and reaction to mosaic virus
strains A and F (SCMV-A and SCMV-F). Nineteen
varieties each of maize and bajra and eighteen varieties
of jowar were also tested to see their susceptibility
and reaction to SCMV-A and SCMV-F.

Vigorously growing four-week-old seedlings of the
cane varieties were mechanically inoculated by a
combination? of the methods of BAIN and MATz.
Seedlings of maize, jowar and bajra were mechanically
inoculated using carborundum powder (400 mesh) as
an abrasive. Five seedlings of each variety of cane,
maize, jowar and bajra were maintained as controls.
Inoculations were made to recover the virus from
symptomless plants to confirm whether or not the
virus was present in them. The degree of infection
was calculated on the basis of number of infected
plants out of the 25 under test.
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Results

Sugar cane: A perusal of Table I shows that, of 12
cane varieties inoculated, BO 17 did not show any
infection by either strain. Varieties Co 740 and Co
1148 showed infection only with SCMV-A. The
remaining varieties showed infection with both
SCMV-A and SCMV-F.

Table I. Susceptibility of different varieties of sugar cane to
SCMV-A and SCMV-F

Percentage of Incubation period
infection in days

Cane variety SCMV-A SCMV-F SCMV-4 SCMV-F
BO 10 28 20 18 18
BO 17 0 0 0 0
BO 32 40 20 17 18
BO 47 40 60 16 16
BO 48 44 40 17 17
Co 419 56 32 17 17
Co 740 56 0 16 0
Co 1148 48 0 16 0
Co 1158 40 36 16 18
Co 1347 60 32 16 17
CoS 245 80 44 16 18
CoS 416 48 40 18 18

In cane variety CoS 245 the SCMV-A symptoms
were more prominent than with other varieties. The
chlorotic stripes were broader and on some leaves
they coalesced to form prominent chlorotic areas.
The symptoms produced by SCMV-A and SCMV-F
on other varieties were the usual mosaic pattern.

Infection varied from 209 to 809, depending
upon variety and strain used. The incubation period
however remained the same.

Maize: Results given in Table II show that, of 19
maize varieties tested, 15 became infected by SCMV-A
and SCMV-F while the remainder were not infected
with either strain. Of the varieties infected, Deccan
hybrid was most susceptible giving 1009, infection,

* Indian Institute of Sugarcane Research, Lucknow, India.

1 BETANCOURT: Biologico, 1940, 6, 137-143.

2 CostA and PENTEADO: Bragantia, 1950, 10, 93-94.

3 idem: Phytopath., 1951, 41, 758-763.

4 HaLL, SHEPHERD and PENDEry: Plant Disease Reporter,
1966, 50, 793-796.

5 DEAN & COLEMAN: Plant Disease Reporter, 1959, 43, 522-527.

6 RisHI, BHARGAVA & JosHi: Annals Phytopath. Soc. Japan,
1973, 39, 361-363.

7 BHARGAVA, JostI and RisHI: Proc. 14th Congr. ISSCT, 1971,
949-954.
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followed by N.S.C.65 Deccan with 809 infection.
Three varieties, viz. N.P.65K/3418, N.P.65K/3456
and N.S.C. 65 Hi-starch, showed infection below
509%. Infection in the rest of the varieties ranged
from 52% to 68%. All the varieties gave nearly
similar percentage infection with the two strains

Table II. Susceptibility and reaction of different varieties of
maize to SCMV-A and SCMV-F

Per. Incubatic {
of period of
Maize infection in days symptoms
variety
SCMV-SCMV-SCMV-SCMV-SCMV-SCMV-
A F A F A F

Deccan

hybrid 100 100 7 T S S
N.P.65K

3334 0 0 0 0 = =
N.P.65K

3394 0 0 0 0 o =
N.P.65K

3404 56 56 1 8 S S
N.P.65K

3418 48 44 8 8 M M
N.P.65K

3447 0 0 0 0 — —_
N.P.65K

3456 40 40 8 8 S S
N.P.65K

3457 0 Q Q Q —
N.P.65K

3505 60 60 7 7 M M
N.P.65K

3764 64 60 7 7 S S
N.P.65K

3779 60 44 T 9 M M
N.S.C.65 )

Ganga safed 64 60 7 7 M M
N.S.C.

Ranjit 68 64 7 8 S S
N.P.65K

Exp. Hybrid 56 48 8 9 M M
N.S.C.65

Ganga 101 68 64 T 7 S S
N.S.C.65

Deccan 80 80 7 i S S
N.S.C.65

Himalayan 64 60 7 7 S S

123
N.S.C.65

Hi-Starch 48 40 8 9 M M
N.S.C.65

Ganga-3 56 52 7 7 S S

S = Severe, M = Mild, — = No infection.

Table III. Susceptibility and reaction of different varieties of
jowar (Sorghum) to SCMV-A and SCMV-F

Percentage Incubation Intensity
of period 0
infection in days symptoms
Variety =~ SCMV-SCMV- SCMV-SCMV-SCMV-SCMV-
A F A F A F
1.5.451 40 32 7 8 M M
1.5.514 60 52 7 8 S M
1.5.609 0 0 0 0 — —
1.S.1149 64 56 7 7 S S
1.S.1195 28 20 T 9 M M
1.8.2405 0 0 0 0 = oy
1.8.2465 0 Q Q Q — _
1.8.2497 0 0 0 0 — —
1.8.2981 0 0 0 0 — =
1.8.3228 g g g g — —
1.5.3414 — —
1.5.3495 52 48 9 10 M M
1.5.4820 48 48 8 9 S S
1.8.5151 20 8 7 9 S M
1.8.5247 28 28 8 8 M M
1.5.5623 32 28 9 10 S M
1.5.5638 36 28 9 10 M M
1.S.5653 40 32 9 11 M M

S = Severe, M = Mild, — = No infection.
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except N.P.65K /3779 where infectivity with SCMV-A
was 60 9; while with SCMV-F it was only 44%. The
incubation period, remained nearly the same in all
susceptible varieties.

Intensity of symptoms also differed with the
varieties. Nine of the susceptible varieties showed
severe symptoms while six varieties gave only a mild
reaction. The leaves of all susceptible varieties showed
the usual mosaic pattern.

Jowar: Results in Table III show that, of 18 jowar
varieties tested, varieties 1.S.609, 1.S.2405, 1.S.2465,
1.5.2497, 1.8.2981, 1.S.3228 and 1.S.3414 were not
infected. The remaining 11 varieties showed differ-
ential infection by both the strains. Varieties 1.S.1149
and 1.S.514 showed the highest percentage infection
followed by 1.8.3495. Infection in the remaining
eight varieties was less than 509,

Variety 1.5.5151 showed the lowest infection, i.e.
209, with SCMV-A and 89 with SCMV-F. The
incubation period was nearly the same in different
varieties. The intensity of symptoms also depended
on the variety and not the virus strain. Varieties
1.S.514, 1.8.5151 and 1.S.5623 were, however, erratic
showing severe symptoms with SCMV-A and mild
symptoms with SCMV-F. The symptom pattern in
all the infected varieties was typically mosaic.

Bajra: Table IV shows that, of 19 bajra varieties
tested, varieties 89, 99, 135, 201, 262, 276 and 284
were not infected by either strain. Variety 367 was
the only one to show infection by SCMV-A ‘alone, the
remaining varieties being infected by both strains.
Varieties 117, 158, 304 and 376 showed high percent-
age infection, whereas varieties 260 and 345 showed
the lowest percentage infection, viz., 12% and 8%
respectively. Varieties 90 and 119, however, reacted
differently with the two strains, showing higher
percentage infection by SCMV-A.

Table IV. Susceptibility and r of different varieties of
bajra (Pennisetum) to SCMV-A and SCMV-F
Percentage Tncubation Intensity
of period of
infection in days symptoms
Variety SCMV-SCMV-SCMV-SCMV-SCMV-SCMV-
A F A F A
89 0 0 0 0 — —
90 40 4 8 10 M M
93 32 28 8 9 M M
99 0 0 0 0 —_ —
117 60 60 7 8 S S
119 32 4 8 10 S M
135 0 0 0 0 = =
158 68 60 ) 8 S S
171 48 32 7 7 S M
201 0 0 0 0 — —
260 12 12 8 8 M M
262 0 0 0 = =2
276 0 0 0 0 — —
284 0 0 0 0 — —
304 64 60 7 7 S S
345 8 8 9 9 M M
348 40 32 a 8 S S
367 4 0 10 0 M —
376 52 52 10 10 M M
S = Severe, M = Mild, — = No infection.

As with maize and jowar, different varieties of
bajra also differed in the intensity of symptoms. In
nine varieties the symptoms were either severe or mild
with both the strains. In variety 119 and 171 SCMV-A
produced severe and SGMYV-F produced mild symp-
toms.



Discussion

The present study reveals that cultivators in India
should realize the risk of having a large number of
susceptible varieties of maize, jowar, and bajra widely
cultivated in the vicinity of sugar cane fields which
aid in spreading mosaic disease of sugar cane. A
large number of cane varieties are affected by mosaic
disease while some show very severe symptoms. It is
therefore advisable that only those varieties of sugar
cane, maize, jowar and bajra which have been pre-
tested for immunity to mosaic virus should be culti-
vated and thus greatly aid in the control of this
disease.
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Summary

Of the several varieties of sugar cane, maize (Zea
mays L.), jowar (Sorghum vulgare L.) and bajra
(Pennisetum typhoides Staff and C. E. Hubb) tested
for their susceptibility and reaction to SCMV-A and
SCMYV-F only a few varieties were immune to both
the strains. Cane variety BO 17 was not infected by
any of the strains. One susceptible cane variety
(CoS 245) showed very severe symptoms with SCMV-
A. Two varieties (Co 740 and Co 1148) and one of
bajra (367) were susceptible to SCMV-A while immune
to SCMV-F. Maize varieties showed maximum
percentage susceptibility.

Multiple elution with partial recycle

By JAN DOBRZYCKI

(Institute of Sugar and Food Technology, Technical University, Lodz, Poland)

elution of uniform porous beds by means of

pure solvent. Examples of such elution are:
sweetening-off of carbonatation mud, of bone char
cisterns or of a column of ion exchange resin. The
actual course of the batch elution exhibits behaviour
between two extremes of:

—ideal displacement (“plug displacement’) and
—complete mixing.

Perfect displacement (Fig. 1) gives a sharp drop
of the effluent concentration curve. The borderline
between wash liquor and displaced solution is as
distinct as between two immiscible liquids. Theor-
etical usage is 1 m? solvent per 1 m® of the displaced
interparticle solution. This ideal situation is actually
interfered with by back-mixing. Through larger
channels the wash liquor travels faster and dilutes
the effluent. In smaller side-channels, some portions
of the displaced solution lag behind, and the solute
diffuses slowly into the main stream of solvent. This
“tailing” effect renders the elution similar to the
second condition above, i.e. complete mixing.

SOME technological processes include cyclical

Water

Time

Effluent

Fig. 1. Perfect displacement of interparticle liquid (A) and
change of effluent concentration (B)
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If the inflowing water could continuously and
immediately mix with the whole solution filling the
bed (as by the action of an impeller indicated in Fig.
2a), then the effluent concentration would decline
exponentially (Fig. 2b).

Water C

|

|

|

|
s

Effluent Time

Fig. 2. Perfect mixing (A) and change of effluent
concentration (B).

In practice, changes of effluent concentration
follow a curve somewhere between the curves 1b and
2b. The shape of the curve depends on bed geometry,
flow rate, viscosity, internal structure of the solid
phase and other influencing factors. The result is
that more than 1 m® of wash liquor is required to
expel totally 1 m?® of interparticle solution. In very
difficult displacement conditions an exceedingly
large amount of solvent must be used. The effects
of this are: strong effluent dilution, losses to sewer,
excessive fuel usage for water evaporation, etc.

Instead of total expulsion of the solution, some
amount of the solute remains in the bed after the
elution by a defined quantity of wash liquor. Let
M kg be the amount of solute left in the bed from
each kilogram of solute present in the original bed
before the elution. M is the partition coefficient and
P(=1— M) kg is the amount of solute getting
through to the effluent (eluate, washings, sweetwater
etc.). We now make the simplifying assumption that
the M kg are uniformly dispersed in the bed and thus
the next elution will again split those M kg according

PN
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to the ratio M:P between the bed and the effluent.
After double elution the remainder is M . M = M?,
after a third elution M3, and so on.

Recycle elution

Larger or more numerous doses of washing water
cause the dilution of effluent. Recycling of the
effluent can be a remedy; the effluent is divided into
several fractions and only the first fraction is separ-
ated; the other fractions are collected and recycled
for the washing of the next batch of unwashed bed.
Only the final washing fraction is performed with
pure water.

Fig. 3 shows a plant for three-stage elution. Some
additional equipment is necessary and the downtime
of the plant is somewhat affected because of longer
duration of the washing cycle. The economical
counterbalance is more efficient extraction, or less
dilution. It thus seems reasonable to develop general
equations describing the recycle elution.

Several authors have proposed various “washing
equations”. A brief review of papers has been given
by TomiAk® who also presented theoretical equations
and graphs for filter cake countercurrent washing.
His rather complicated mathematics and simple
graphs are based on the “wash” ratio of washings
volume to the volume of cake liquid phase.

The following, more simplified, equations in this
paper are based on the partition coefficient which is
calculated from routine analyses of filter cake before
and after the washing.

Each stage of model elution requires two steps:

(1) mixing of the interparticle solution of the bed
with the eluting liquid,

(2) distribution of the solute between the remainder
in the bed and the effluent according to a constant
ratio M:P (where M + P = 1).

The equations are developed for 1 part of solute,
e.g. sugar, in each batch of solid phase—raw cake,
precipitate, resin, active carbon, etc.—designated by
capitals: 4, B, C... Small letters a, b, c. .. denote
the effluents. Once washed, bed 4 becomes A,,
twice A, etc. with corresponding effluents a,, a; etc.
(Fig. 4).

Mathematical model of 4-stage elution
The raw bed 4 washed with water gives effluent a,

i

2] 3f
<//////

Water

—>]4—>

Fig. 3. Equipment for three-stage elution; 1—3 are valves to
be opened during subsequent stages of elution
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Fig. 4. Diagram of four-stage elution; 4, B, C . . . portions of
bed (cake, resin column, etc.); a, b, c. .. portions of effluent
(sweetwater etc.)

containing P parts of the solute. The resulting bed
A, contains M parts which after second elution with
water is separated into
MP parts in the effluent a,
and M? in the bed. The bed A4, contains M? parts
which after elution 3 with water is separated into
M?P parts in the effluent a,
and M3 in the bed. The bed A, contains M?* parts
which after elution 4 with water is separated into
M?3P parts in the effluent a,
and M* in the bed 4,.

The batch B contains again 1 part of the solute
and it is mixed with the effluent a, containing MP
parts, making together 1 -+ MP; «this is separated
after elution 5 into

P + MP? parts in the effluent b,
and M + M?P in the bed B,. The bed B, is mixed
with the effluent a, containing M?P, to give M + 2M*P
parts of solute, separated after elution 6 into

MP + 2M?P? in the effluent b,
and M2+ 2M°®P in the twice-washed bed B,. This
bed is mixed with the effluent @; containing M?3P, to
give M2 -+ 3M3P parts of solute separated after
elution 7 into

M?P + 3M®P? in the effluent b,
and M3 + 3M*P in the thrice-washed bed B,. This
amount after elution 8 with water is separated into

M3P + 3M*P? in the effluent b,
and the four times-washed bed containing M* 4 3M°P.

1 Amer. Inst. Chem. Eng. J., 1973, 19, 76.




Better control of the sugar

boiling process

In order to automate the sugar crystallization
process, Siemens have developed an automa-
fic boiling control system. Conductivity or
viscosity/consistency are used as substitute
variables for the degree of supersaturation and
crystal content. The transmitter is flanged to

the wall of the vacuum pan.

The control unit may be used individually or
combined with others in a central control room.

The advantages are:
i precise and reproducible measurement of
supersaturation and crystal content

Siemens automates crystallisation

B low fine-crystal and conglomerate content

B uniform crystals of definite size and
high quality

B increased boiling-house production
due to smaller reboiling quantities and shorter
boiling times

W staff are relieved of responsibility of guiding

the boiling process through its difficult phases.

This results in a massecuite consistently
suitable for spinning and giving a higher sugar
output at the centrifugal stage.

g
3
-

Further detailed
information on the
above and on
Siemens centrifugal
drives can be found
in our publications.

Please write to:
Siemens AG, ZVW 13,
Postfach 3240,
D-852 Erlangen
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Similar calculations with the batch C give, after
elution 9, the effluent ¢, with
P+ MP*+ 2 M?P* =P + MP*(1 + 2MP)
and, after elutions 10, 11 and 12, the four times-
washed bed C, with
M* + 3MSP + 8M*P* = M* (1 + 3MP + 8M*P?)
The next batch D after four elutions 13, 14, 15 and
16 becomes D, containing M* (1 + 3MP + 8M*P* +
21 M3P?). The effluent d, contains:
P+ MP*(1 + 2MP + 5M*P?)
The stationary state, i.e. after many cycles, is
characterized by the solute content:
X, = M* (1 + 3MP + 8M2P* ++ 21 M*P* 4 S5M*P*
+ ..
in the washed bed, and
Y, =P+ MP?(l + 2MP + 5M*P* + 13M?*P® +
3AMAPt + .. )
in the eliminated (not recycled) portions of effluent.

The coefficients of both equations are in conformity
with the famous FIBONACCI sequence:

1, 1, 2, 3, S, 8, 13, 21, 34, 55, 89, 144 ... which
begins with two units 1, 1—and each next term is the
sum of two previous terms.

In order to find the sums X, and Y, we put MP =
Z* and seek the “basic” sum
F=1+Z+27*+432°+ 524824+ 13Z2¢ + ...
The simplest way to solve the problem is to rearrange
the terms:
F=1+Z+4+27*(1+2Z+422*+32*+52*+.. )+

+Z(Z 222432+ 524+ .. )
F=14Z+2ZF+Z(F—1)
thus

1
==

An auxiliary series is formed by the substitution
of —Z for +2Z:

F' =1—2Z+ 27> —37% 4 52* —8Z° + ...

The sum of both series divided by 2 gives:
F+ F
5 =1-+4+2Z2 452+ 13Z° + ...
- 1—2z
T 1372+ 27
and, since Z® = MP
1 + 2MP + 5M?P* + 13M°P® + 34M°*P* + . ..

_ 1—MP
T 1—3MP + MP:
Thus
1— MP
M=l MP2(1—3MP+ P )
. 1—2MP P
- (1 — 3MP + M*P2

In order to find the value of X, we must first
calculate:

FZ—ZFI=1+322+SZ‘+ZIZ“+SSZ”+...
e I —
ST3z7 52

and, since Z* = MP,

1 4+ 3MP -+ 8M?P* -+ 2L M*P® + S5M<P* - . . .
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1
T 1 Z3MP £ MP
Thus
MA
“1—3MP + M*P:
(obviously Y+ X =1)

X,

Three- and two-stage elution
Similar calculations in the case of elution in three

or two stages with recycling of effluents give the
following formulae:

X; = M3 (1 + 2MP + 4M*P? 4 8M?3P® 4 .. .)

M3
=1 —2MP
1 — MP
Ze=ir—amp F
X, = M2(1 + MP + M?P>+ M*P* + ..))
MZ
~1—MP
1
Yo=1_—mp?

The values of X = f (M) are plotted in Fig. 5. The
diagram permits a calculation as in the following
example.

0-54

0-4]

03
X

021

01

01 02 03 04 05 06

Fig. 5. Solute content in the washed bed (X) as ratio of solute
content in unwashed bed, depending upon partition coefficient
M and number of stages X;—X,

Let us assume that a bed of resin after the service
cycle contains 59 sugar and that after simple sweet-
ening-off with a given volume of water the sugar
content of the bed is reduced to 19 sugar. Thus:
M =0-2. The following values of X correspond to
Fig. 5 for the value M = 0-2:

X, =02 X, =005 X, =0-01.

Using the same volume of water but applying a
two-stage recycle elution we can expect retention of
0-05
02
for single-stage washing. Application of three-stage
recycle elution gives 90—(2)—(1) = 0:05% sugar loss, i.e.
only one-twentieth of that with single-stage washing.
As the formulae are based on pure mixing without
displacement within the bed, the real loss diminution
can be less than these figures.

only = 0-259, sugar, i.e. a quarter of the value

(continued on page 142)



Sugar cane

agriculture

Nematodes and sugar cane. J. Dick and R. H. G.
HARRis.  S. African Sugar J., 1975, 59, 397-410.
Work on nematodes and their control is surveyed
(with 45 references to the literature). The genera and
species found in South African cane fields are listed.
The most severe symptoms of injury by the pest occur
in sandy soils, and it is only in these soils that treat-
ment with nematicides has given spectacular improve-
ment in cane growth. Of the various chemicals tested,
fumigants have proved unable to eliminate plant
parasitic nematodes completely, whereas “Temik”
(described as a “‘nematistat” rather than a ‘“‘nemati-
cide”) does not cause immediate reduction in the
numbers of nematodes in the soil but is effective in
preventing a subsequent build-up in populations. No
consistent results have been obtained as regards effect
of chemical control on cane sugar content, although
comparison between treated and untreated plots has
indicated an increase in cane weight sufficient to
offset any reduction in sugar content. Recommended
nematicide rates are given, and the effects of chemicals
on ratoons and factors influencing their efficacy are
discussed. Advantages of “Temik™ are listed and
mention made of trials with more recent chemicals.
Other control measures are considered, but it is pointed
out that biological control has been little investigated
in South Africa because of fears that conditions are
not suitable for introduction, propagation and
dissemination of effective parasites. A number of
aspects of which further investigation may be justified
are briefly discussed, including movement and spread
of nematodes, difficulty in predicting the effectiveness
of a given nematicide, the apparent resistance of cane

Continued from page 141

For evaluation of the economics of multistage-
recycle elution we must also consider the disadvant-
ages of this scheme. These are: additional piping,
remote control valves and tanks, as well as the dimin-
ution of plant performance because the total cycle
time is lengthened.

Summary

After the service cycle of a porous layer (e.g. after
the filtration, active carbon decolorizing, ion exchange,
resin regeneration, etc.), the immobile, insoluble bed
(solid phase), soaked with the residue of the percol-
ating solution, is usually washed with a solvent in
order to eliminate the major part of the inter-particle
solution.

The consumption of solvent and the accompanying
dilution can be reduced if the effluent is split into
fractions and the less concentrated fractions are
re-used for the preliminary elution of the following
unwashed portions of the porous layer. Mathe-
matical equations of mass partition during such
recycle elution are developed and discussed.
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to nematodes in ‘“‘better’” soils, interaction between
disease organisms and nematodes, and further studies
on nematicides to determine economical rates of
application, timing of treatment, spacing and place-
ment of the chemicals, residual effects and the possible
value of split dressings.

* * *

Eldana borer control and smut in Swaziland. G.
THOMPSON.  S. African Sugar J., 1975, 59, 417.
Attacks by the Eldana borer in South Africa and
Swaziland have caused concern, and the possibility of
importing parasites from Ghana has been suggested.
The pest is aoparently indigenous to Africa and has
been observed across the full width of Central Africa
and down the east coast as far as Natal. Hence, the
recent outbreaks are probably due to conditions
favouring the multiplication and spread of the borer
rather than the result of a new introduction. The
outbreak of smut in Swaziland has been assessed and
a number of recommendations made regarding its
control; among these is the eradication of N:Co 310
cane.
* ¥* *

High-speed photographic analysis of sugar cane harvest-
ing and cleaning mechanisms. J. E. CLAYTON. Sugar
News (Philippines), 1975, 51, 249-252.—See I.S.J.,
1975, 717, 145, 209.

* % ox

A forty-two year summary of United States Sugar
Corporation sugar cane production, variety census, ori-
gin of Clewiston varieties. E. H. TopD. Sugar J., 1975,
38, (3), 36-38, (6), 26-27.—Details are given of cane
and sugar yields obtained by the USSC in Florida
during the period 1933-74 and the varieties grown
and their relative importance. Mention is made of
Cl (Clewiston) varieties bred by the USSC, and the
parentages of these varieties are indicated.
*  x %

Improved sugar cane quarantine facilities and pro-
cedures at Beltsville, Maryland. A. G. GILLASPIE and
C. C. McKNEew. Sugar J., 1975, 38, (3), 40-43.—See
1.8.J.,1975,71,79.

* * *

Aspects of modelling sugar cane growth by computer
simulation. T. A. BuLL and D. A. Tovey. Sugar J.,
1975, 38, (3), 50-55.—See 1.S.J., 1975, 77, 117.

* * *

Screening of sugar cane varieties for smut resistance.
S. MuTtHUsSAMY and S. SITHANANTHAM. Swugarcane
Pathologists’ Newsletter, 1975, (13/14), 1-2.—Results
are given of screening trials at Sirugamani sugar cane
research station in India. Of 103 varieties tested, 20
were immune, 33 highly resistant, 13 resistant, 27
susceptible and 10 highly susceptible. Varieties Co 453
and Co 603 were parents associated with resistance
in their progeny.



Pineapple disease on standing sugar cane in Nigeria.
S. K. MANzo. Sugarcane Pathologists’ Newsletter,
1975, (13/14), 3-4.—A severe outbreak of pineapple
disease in northern Nigeria in 1974 is reported.
Symptoms are described and mention made of diffi-
culties in brown sugar manufacture, particularly in
crystallization, when infected and healthy canes were
processed together. The severity of the outbreak was
attributed to drought.

* * *

Streak disease on sugar cane in the Sudan. 1. A. NAsR.
Sugarcane Pathologists’ Newsletter, 1975, (13/14), 5.
Descriptions are given of symptoms of a disease,
believed to be streak, on a st ratoon crop of N:Co 310
cane at Guneid. The outbreak is the first of its kind
in the Sudan.

* x *

Small coryneform bacteria in ratoon-stunted sugar cane.
C. T. CHEN, S. M. Lee and M. J. CHEN. Sugarcane
Pathologists’ Newsletter, 1975, (13/14), 6-8.—Electron
microscopy revealed the presence of small coryneform
bacteria, similar to those found by TEAKLE et al.l, in
RSD-infected N:Co 310 and 64-836 cane. The
bacteria, 0-12-0-30 w wide and 1-20-3-00 i long, were
absent from healthy plants.
*  * %

Natural infection reaction to smut disease. S. L. LADD,
D. J. HEiNz, G. W. STEINER, R. S. BYTHER, J. C.
Cowmstock and H. K. MEYER. Sugarcane Pathologists’
Newsletter, 1975, (13/14), 9-10.—Results of trials are
reported in which 117 clones were planted at random,
after hot water and fungicide treatment, in three
replicates and surrounded by artificially inoculated
susceptible clones. It was found that the dip inocula-
tion method used for smut resistance testing® corre-
lated well with natural tolerance, and that propagation
of only those clones with less than 209 infection
(indicating greater than 59 natural infection) would
exclude virtually all susceptible clones. On the other
hand, it is admitted that artificial inoculation may
eliminate some clones which are tolerant under
natural conditions.
* x *

Crow foot grass (Dactyloctenium aegyptiacum Wild.),
another natural host of sugar cane mosaic virus from
Gorakhpur, India. C. A. K. SINGH and K. S. BHAR-
GAVA.  Sugarcane Pathologists’ Newsletter, 1975,
(13/14), 12.—D. aegyptiacum, a common grass in
localities around Gorakhpur which is used largely as
a fodder, has been found to be a natural host of cane
mosaic virus. Since the grass is a perennial plant, it
can harbour virus inoculum for a long period and
support multiplication of the virus, thus posing a
serious threat to cane in the region.

* * *

Effects of sub-freezing temperature on survival of the
red rot fungus. R. J. STEB. Sugarcane Pathologists’
Newsletter, 1975, (13/14), 11.—Physalospora tucuman-
ensis, the causal agent of red rot, was grown on oat-
meal agar in Petri dishes and exposed to a temperature
of —19°C for 10 days, after which incubation was
carried out at room temperature (26°C). Growth
commenced in 5 days as mycelial patches, with the
greatest concentration on the periphery of the agar
against the side of the dish. When growth covered the
agar, the culture was re-exposed to '—I9°C for 1
month, after which survival was similar to that after
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10 days at —19°. A third exposure period of 2}
months did not destroy the fungus but survival was
somewhat diminished. The conclusion is that red rot
fungus in the mycelial state in the soil or on cane
residue is probably able to survive winter conditions
in Louisiana and so provide a source of infection in
the spring.
*  * *

Yellow wilt at Condong, New South Wales. A. G.
HAYEs.  Sugarcane Pathologists’ Newsletter, 1975,
(13/14), 13-14.—Rapid yellowing of older leaves
followed by general wilting of stools and finally by
discoloration of young leaves was a condition found
on cane in a region of NSW which had suffered from
widespread flooding. The disorder was confined to
areas where the soil had previously been disturbed,
particularly where drain spoil had been spread and
old creek beds filled; appearance of the symptoms
coincided with the drainage of inundated land 5-10
days after the flood peak. Within 7 days of the initial
yellowing, the affected tissue became necrotic, with
considerable vascular reddening in the nodal region
of affected stalks. Growing points became slightly
discoloured, and the root system in both healthy and
affected cane was somewhat retarded. However,
within 2-3 weeks, affected plants showed signs of
recovery and resumed growth; young re-growth had
a normal green colour, although there was substantial
reduction in yield. The root systems of plants in
adjacent healthy areas showed more rapid and exten-
sive re-growth after the flood than did roots of affected
cane. Investigations of the soil condition and nutrient
status of affected cane showed a considerable nutrit-
ional imbalance resulting from salt toxicity; consider-
able uptake of Mg and Ca was accompanied by an
exclusion of N, whereas K uptake was normal. The
normal mineral balance was restored once the salts
water table had fallen. The situation was regarded as
a transient problem which could easily be alleviated
by adequate sub-soil drainage. More recent observa-
tions have shown that the problem has almost dis-
appeared under normal local rainfall conditions.

* * *

Diseases of sugar cane recorded in India. S. M. P.
KHURANA and S. SINGH. Sugarcane Pathologists’
Newsletter, 1975, (13/14), 17-22.—A list is presented
of cane diseases encountered in India; causal agents
are recorded, and 66 references are given to the
literature.

*  x *

Bacterial sun spot, a new disease of sugar cane and
sweet sorghum. N. Zummo and K. C. FREEMAN. Sugar-
cane Pathologists’ Newsletter, 1975, (13/14), 15-16.
Cultural and morphological studies of an organism
associated with leaf spots on cane growing at Meridian,
Mississippi, USA, revealed a small, rod-shaped
bacterium of the Pseudomonas genus. The spots were
generally elliptical and measured 4-20 mm; a halo
formed around the lesions, and sometimes a runner
similar to, but shorter than, runners of eye spot
caused by Bipolaris sacchari. The bacterial ““sun spot”
was also found on sweet sorghum; there was abundant
ooze on the underside of the spot, and the disease
was easily transmitted by inoculation or by taping
infected leaves to leaves of healthy cane. Although
no visible loss was shown by cane as a result of the

118.J., 1975, 77, 174.
2 jbid., 77.
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disease, none of several thousand varieties at Meridian
remained completely free from it.

* * *

A possible basis of resistance to ratoon stunting disease.
D. S. TeAkLE, P. M. SMITH and D. R. L. STEINDL.
Sugarcane Pathologists’ Newsletter, 1975, (13/14), 22.
A positive correlation has been established between
cane resistance to RSD and resistance to movement
of water and Indian ink, suggesting that vascular
anatomy is involved. The causal agent could experi-
ence greater difficulty in moving through the nodes
of immune and tolerant cane than in the case of
susceptible cane; it is already known that one of the
tolerant varieties used in the tests has mainly dis-
continuous vessels through the nodes, so that ready
migration of conidia of the red rot fungus up or down
the stalk is prevented. The average number of vascular
bundles carrying Indian ink through double-node
cuttings of two susceptible varieties was greater than
for three tolerant or immune varieties; if the corre-
lation is confirmed, the screening of varieties on the
basis of the water flow rate through single-node
cuttings may be possible.
*  x ¥

Leaf scald disease in Q 93 at Bundaberg, Australia.
G. PERSLEY. Sugarcane Pathologists’ Newsletter, 1975,
(13/14), 23-25.—See I.S.J., 1975, 77, 333.

* * *

Additives to the hot water-treatment tank. G. L.
James.  Sugarcane Pathologists’ Newsletter, 1975,
(13/14), 27-28.—Tests showed that addition of urea,
ammonium nitrate or ammonium sulphate (at 0-:39;
w/v) to hot water used to treat cane against ratoon
stunting disease (2 hours’ immersion at 50-5°C) had
an effect on tiller populations which was governed by
the nature of the additive and the variety treated; the
effect varied from a lesser to a greater population than
without additives, in some cases there being no differ-
ence at all.

*

The effect of RTD on sugar accumulation in sugar cane.
K. VENUGOPAL and T. P. PALANIAPPAN. Sugar News
(India), 1975, 7, (1), 39-41.—A high correlation was
established between RTD (Relative Temperature
Disparity) and cane sugar content whereby increase
in RTD was accompanied by increase in cane sugar.

RTD s given by yxM—_an . 100 where Mx — mean

monthly maximum temperature and Mn = mean
monthly minimum temperature. For highest sugar
accumulation the night temperature should be about
17°C.

* *

* *

Problems in implementing mechanical sugar cane
harvesting in Florida. J. E. CLayroN and W. C.
Hepick. Proc. 1973 Meetings Amer. Soc. Sugar Cane
Tech., 20-23.—Various aspects of mechanical cane
harvesting in Florida in 1972-73, considered to be
the first season in which harvesters were used com-
mercially, are discussed.
* *

Mechanical harvesting of sugar cane and its effect on
the factory at Talisman Sugar Corporation. J. CASTRO
and J. J. BALERDIL. Proc. 1973 Meetings Amer. Soc
Sugar Cane Tech., 24-25.—While the costs of mechan-
ical harvesting were found to be less than half those

*

*
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of manual cutting, the trash volume increased in
1972-73 (the first mechanical harvesting season)
compared with previous amounts, with the result that
the cane fibre content and bagasse volume rose, while
mill extraction fell. Increase in cane compaction
(brought about because of the shorter stalks) led to
cane conveyor problems, and various mechanical
failures occurred at the milling end. The filter and
clarifier stations had to handle greater quantities of
mud, but boiling house operations were normal as
were the size and shape of the sugar crystals.

* * *

The A. Duda and Sons mechanical furrow stalk chopper.
G. DODGEN. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 26.—The chopper was designed to cut
cane lying in the furrow into lengths of 18-20 inches,
to apply insecticide, cover cane and pack dirt on the
top of covered cane. It was used on about 2000 acres
in 1972-73.
* X *

Evaluation of pre-harvest, foliar-applied chemicals for
sucrose enhancement in Florida sugar came. J. R.
ORSENIGO and S. L. HOOKs. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 27.—Reference is made to
trials with a number of cane ripeners, and criteria of
ripener performance are mentioned.

* * *

Testing chemical ripeners for sugar cane in Louisiana.
B. L. LEGENDRE. Proc. 1973 Meetings Amer. Soc.
Sugar Cane Tech., 28-33.—Trials with “Polaris” and
TD-692 are reported. It is stressed that chemical
ripeners are less likely to succeed in Louisiana, where
the night temperatures and the rainfall are low, than
in tropical areas.

*

* *

Sucrose enhancement with “Polaris” in Louisiana sugar
cane. K. R. FROST. Proc. 1973 Meetings Amer. Soc.
Sugar Cane Tech., 34.—See 1.5.J., 1974, 76, 174.

* * *

Fallow flooding for control of Johnson grass in sugar
cane: effect of bagasse application and time and depth
of flooding. J. F. PARR, M. M. MAYEAUX, C. R. CAMP
and B. R. CARROLL. Proc. 1973 Meetings Amer. Soc.
Sugar Cane Tech., 35.—Three plots were flooded to
depths of 5, 10 and 15 inches during 7, 5 and 3 months,
respectively, after which the soil was drained and
cane planted. Observations showed that there was a
substantial fall in Johnson grass seed populations in
all plots compared with controls, the effect increasing
with duration of flooding, and being further enhanced
by the incorporation of bagasse in the top 6inches of
soil at the rate of 10 tons per acre before the flooding.
The overall effects with the greater depths of flooding
were not as good as with the 5-inch depth, possibly
because higher temperatures in the shallow-flooded
plots contributed to a higher level of microbial activity,
which in turn caused a greater fall in the reducing-
oxidation potential.
* O *

The use of chemical herbicides to control rhizome
Johnson grass in Louisiana sugar cane. E. R. STAMPER.
Proc. 1973 Meetings Amer. Soc. Sugar Cane Tech.,
36-39.—Application of “Asulox” by ground or aerial
spraying in trials conducted in 1972 gave good control
of Johnson grass. The chemical has proved to be
effective against most broad-leaved grasses but has
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Estudios de factibilidad, estudios del
mercado, expansiones de facilidades ex-
istentes, diseno y construcciones
nuevas de ingenios y refinerias.

Como consultores en el mundo de la in-
dustria azucarera, nosotros hemos de-
monstrado extensa capacidad en ac-
tividades que transforman tierra virgen
en tierra de cultivo y estas tierras de cul-
tivo en ganancias para la industria
azucarera.

Over 250 projects since 1959.

ASSOCIATES,

Feasibility studies, market analyses, ex-
pansion of existing facilities, design and
construction of new sugar factories and
refineries. As consulting engineersto the
world’s sugar industry, we have demon-
strated proficiency in a wide range of ac-
tivities that turn raw land into cropland
and cropland into profit for the sugar in-
dustry . .. all through sugar technology.

INC.

And the capability for the future.

FOR SALE
turbo
generators

RECONDITIONED:

800 KW Worthington 300/400 psig, 15/25 psig bp, 3/60/2300V (2)
1250 KW G.E. 200 psig, 15/30 psig bp, 3/60/2300V

1250 KW G.E. 300/400 psig, 15/30 psig bp, 3/60/2300V

1500 KW Westinghouse 190/250 psig, 15/50 psig bp, 3/60/480V
1500 KW Westinghouse 200/275 psig, 10/15 psig bp, 3/60/480V
1675 KW G.E. 350/475 psig, 15/35 psig bp, 3/60/2300V

2000 KW G.E. 200/275 psig, 15/25 psig bp, 3/60/2300V (3)
2500 KW Allis Chalmers 200/400 psig, 15/20 psig bp, 3,60/480V
7500 KW Westinghouse 400/650 psig, 50/190 psig pb, 3/60/13,800V

boilers

BAGASSE OR OIL AND GAS
60,000, 80,000, 100,000, 150,000, and 220,000 Ib./hr., 200 to 900 psi,
saturated or superheat

diesel
generators

200 to 2500 KW 3/60/all voltage combinations

Complete stock of power plant auxiliary equipment. Cable
WAPECO or mail your requirements for immediate response.

wabash power equipment co.
444 Carpenter Avenue

Wheeling, llinois 60090

(312) 541-5600 Cable WAPECO

Telex No. 28-2556

PERFORATED METAL SHEET SCREENS
and WIRE CLOTH NETTINGS

available in STAINLESS STEEL, BRASS,
COPPER, ALUMINIUM, NICKEL, MONEL, etc.

for PULVERIZATION, GRANULATION
FILTERING, STRAINING, etc. of SUGAR,

GRAIN, FOOD, CHEMICALS, PAINTS

Enquiries cofdialrly invitéd fo;
SUGAR, AGRICULTURAL MACHINERY,
EQUIPMENT or PARTS, too.

Exclusive Agents for Manufacturers:
YAMASAKI TRADING CO., LTD.
C.P.O. Box 1026, Osaka, Japan

Cable Address: Yamasakitrade Osaka
Telex: J64364 Yamasaki
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Abex

" Babbitt Metals

bronze bearings
for sugar mills

A supplier to the world-wide sugar
industry for over forty years, Abex holds
patterns for Tiger bronze bearings to
suit every type of grinding mill.

Bottom Roll Quarter Bearing

Cored and Solid Bars

A)(Z\'
CORPORATION
EXPORT DEPARTMENT, 530 FIFTH AVENUE, NEW YORK. NY 10036

There are many good reasons for selection

of the automatic

sugar polarimeter SACCHAROMAT III.

The SACCHAROMAT Il has a whole
range of other good characteristics,
and we will gladly inform you of these.
Please write and ask for further in-
formation.

‘} eloplron.

SCHMIDTY + HAENSCH
Optisch-elektronische MeRtechnik

Naumannstr. 33
D 1000 Berlin 62
Telex 1 83 346 suhfo d

For example, this one:

The SACCHAROMAT Ill is extremely
reliable.

The main reason for this is the modern fitted cannot become loose, break, or
electronic circuitry used in the unit. he wrongly connected.

Semiconductor components, and a large

number of integrated circuits, guarantee

high reliability, even under the hardest And, in order to insure that we really
operating conditions. In the place of supply what we promise, each
discrete wiring, the SACCHAROMAT Ill SACCHAROMAT Il is subjected to
has a printed wiring, with corrosion- a 300-hour test operation.

proof contacts. A wire which is not Every one!




little or no effect on fine or narrow-leaved grasses; it
is very slow in action and usually required 3-4 weeks
to give visual effects with Johnson grass. Data are
tabulated.

* * *
Production of true seeds from basic lines of Saccharum
and related genera in new crosses at Houma, Louisiana.
P. H. DUNCKELMAN. Proc. 1973 Meetings Amer. Soc.
Sugar Cane Tech., 40-41.—The first crosses between
Saccharum spp. and related genera were made at
Houma in 1972. Characteristics sought in the new
breeding programme are mosaic resistance, borer
resistance, cold tolerance, greater erectness for
mechanical harvesting and greater yields in more
ratoon crops. Information is given on the crossing
programme and seed production.

*  * *
A new method of synchronization of flowering in sugar
cane. E. D. PALIATSEAS. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 42-46.—See 1.S.J., 1975,
77, 13.

*  * ¥
Selection of high-sucrose experimental clones from
single-stool Brix data. C. A. Ricnarp and M. T.
HENDERSON. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 47-52.—In experiments, 100 single stools
from each of four crosses, differing in rated sucrose
content, were selected at random and the Brix deter-
mined by hand refractometer. Each stool, along with
six replications of each parent, was then planted in
10-foot plots; in the following year the cane was
harvested once, while in the subsequent year it was
harvested twice, and the sucrose content determined
for each harvest. Results indicated a moderate degree
of correlation between the stool Brix and sucrose
content of the clones, although not all clones were
consistent as regards sucrose content determined at
two harvests in one year, so that the stool Brix-cane
sucrose association may be stronger than suggested.

x*  *  x
CP 65-357, a new sugar cane variety for Louisiana.
H.P.FANGUY. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 53-55.—Trials conducted on this variety
in 1972 are reported and its characteristics compared
with those of other varieties in the L and CP series.

* % *
Breeding for resistance to mosaic strain H in Louisiana.
R. D. Breaux and P. H. DUNCKELMAN. Proc. 1973
Meetings Amer. Soc. Sugar Cane Tech., 56-61.—The
history of cane mosaic is briefly presented and screen-
ing of varieties for resistance to strain H of the disease
described. The breeding work at Houma to produce
high-yielding, resistant varieties is reported.

*  * %
Mixed infections of sugar cane with sugar cane mosaic
virus and maize dwarf mosaic virus. H. KOIKE. Proc.
1973 Meetings Amer. Soc. Sugar Cane Tech., 62—-64.
See GiLLAsPIE & KOIKE: 1.S.J., 1975, 77, 175.

*  * *
The recovery of sugar cane from infection with sugar
cane mosaic virus: variety Co 285 and strain D.
G. T. A. BENDA. Proc. 1973 Meetings Amer. Soc.
Sugar Cane Tech., 65-73.—It has been known for
some years that it is possible to obtain symptomless
shoots from the buds of cane plants exhibiting mosaic
symptoms, such shoots being described as “recov-
ered”. In tests, one-node cuttings from infected stalks
of Co 285 cane grew recovered shoots, although the
number of recovered plants was reduced by treating
the cuttings with hot water. The results are discussed,
and it is concluded that, on a fully-grown stalk, re-
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covery is unrelated to age or position of the bud, that
virus is present in some cuttings which, without heat
treatment, would probably be considered as recovered,
that virus may be restricted in the shoots before the
plant develops symptoms, and that a sub-acute in-
fection may persist in the cane population.

* O *x %
(Effect of) Rate of planting on yield of sugar cane
infected with mosaic. R.J. STEB and S. J. P. CHILTON.
Proc. 1973 Meetings Amer. Soc. Sugar Cane Tech., 74.
See 1.S.J., 1975, 77, 81.

*  * %
The effect of fungal isolates from sugar cane on seed
piece germination. S. M. YANG. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 75-78.—In a long-term
investigation of variety yield decline at Houma, where
the same variety of cane has been grown since 1964,
it was found that stands of plant cane were not as
good in later crops as in the earlier growth cycles.
Studies were undertaken to determine if pathogenic
fungi found in ungerminated seed pieces were res-
ponsible for the yield decline through their action on
bud viability under both controlled and field con-
ditions. Tabulated results indicate that the three fungi
(Ceratocystis adiposa, C. paradoxa and Fusarium
moniliforme) injected into seed pieces, killed buds
near the site of inoculation within six weeks, the first
two fungi being more pathogenic than F. moniliforme
and significantly reducing the shoot number of all
seven varieties tested. Differences were found in the
reactions of the varieties to the three fungi.

*  **
Evaluation of sugar cane (Saccharum sp.) selections for
eye spot resistance. J. D. MILLER. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 19-82.—Screening tests
for resistance to eye spot are reported in which more
than half of the crosses were found to be too suscept-
ible for commercial production, while 10 %, were more
resistant than commercial varieties and 359 were
moderately resistant. '

* * *

Effects of inter-row spacing on sugar cane yields in
Louisiana. R. J. MATHERNE. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 114.—See 1.S.J., 1975,
77, 114.

*

Maintaining maximum yields in Florida with skip
planting. J. W. BEARDSLEY. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 115.—A system for
increasing cane plant population without expanding
the area is described in which seed pieces are planted
in skips or gaps between established cane rows.
Results are discussed.

»*

Yield and nutrient element content of roots and below-
ground stubble as related to fertilization of sugar cane
and soil variation. L. E. GOLDEN. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 116-119. — Investig-
ations of cane root and underground stubble yields as a
function of fertilization and soil type are reported.
Wide differences were found in cane yield per acre with
variation in soil, but no significant differences were
found between root yields per acre, whereas there were
wide differences between root yields per ton of millable
cane with variation in soil type. A positive correlation
was found between cane yield and underground
stubble yield per acre, but since root yield was much
greater than stubble yield, a highly significant negative
correlation was established between cane yield on the
one hand and root and stubble yield on the other. No

* *

* *
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significant differences were found in root and stubble
nutrient contents as a result of fertilization, but
significant differences occurred in nutrient contents
(N, P, K, Ca, Mg and S) of both roots and stubble
per ton of millable cane as a function of soil type.

* * *
Leaf sheaths and the germination of young axillary buds
in sugar cane. G.T. A. BENDA. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 120.—Cane supplied
only with distilled water has been grown in the dark
as large cuttings or as tops with several mature nodes.
Because of the stored food, the shoots, especially of
certain varieties, can grow and live for many weeks
without sufficient light to turn the developing leaves
from yellow to green. The buds from large cuttings
may develop into a tillering stool, consisting of a
mother shoot with growing axillary shoots, before
growth finally ceases. The tops of Co 205 cane, with
leaf blades trimmed back, grow in length by the
formation of new internodes and develop axillary
shoots. These shoots tend to develop from the buds
of older immature nodes when the sheaths from these
nodes have been removed; when the sheaths are left
intact, the axillary shoots tend to develop from mature
nodes only. These results suggest that the sheaths
may inhibit the germination of young buds where the
nodes and internodes are roughly cylindrical (as near
the top), but not where the nodes and internodes are
very close together and like fulcrums of inverted cones
(as at the base of the mother shoot).

*  * %
Estimating the total leaf area in sugar cane varieties.
J. E. IRVINE. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 121-123.—Leaf area estimates are of
value in studies of pesticides, borer parasites and
predators, and of production efficiency when the total
leaf area is related to total land area. Details are
given of a rapid method for determining total leaf
areas in which the leaf area is related to leaf fresh
weight. Differences between Saccharum species had
the greatest effect on variation in area per unit weight,
while differences caused by leaf age, between individual
plants and between varieties of any one species were
relatively unimportant. Values are tabulated for a
number of varieties of S. officinarum and S. spon-
taneum as well as Saccharum hybrids and related
genera.

* * *
Florida sugar cane attacked by white grubs in 1972.
T. E. SUMMERS. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 124.—Attacks by FEothymus subtropicus
were reported in late August and early September,
nearly mature plants being found dying as a result of
root destruction by the grub. Affected areas ranged
from a few square yards to entire 20-acre fields. Good
control was obtained by field flooding continuously
for 144 hours.

* *x  *
Mass rearing the sugar cane borer. R. D. JACKSON.
Proc. 1973 Meetings Amer. Soc. Sugar Cane Tech.,
125.—Details are given of the system used at Houma,
Louisiana, for mass rearing of Diatraea saccharalis.

* X *
L 60-14, a tropical sugar cane variety. M. GORONEL,
F. Cnu and S. J. P. CHILTON. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 126.—Information is
given on the performance of this cane in Nicaragua,
where it was introduced in 1965 as an early to mid-
season variety (November-February) for tropical
areas.
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Effect of frost on certain sugar cane varieties grown in
the lower Rio Grande Valley of Texas. K. A. SUND
and B. A. SMITH. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 127-131.—Damage to cane by frost on
two successive days in January and February 1973 is
described. Investigations showed a marked fall in
average recoverable sugar per ton of cane as a result
of the earlier frosts, while some varieties showed a
deterioration in juice (as indicated by an apparent
increase in ash % solids) as a result of the later frosts.

* »* *
Field losses and trash content of hand-cut and mechan-
ically-harvested sugar cane in Florida. J. E. CLAYTON,
G. A. Zerpand W. C. HepICK. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 146-148.—Comparison
of trash contents and field losses was made between
hand-cut and mechanically-harvested cane. While
losses averaged 5-3% of total yield for hand-cut cane
and 869 for mechanically-harvested cane, the
difference was not considered so great as to justify
rejection of mechanical harvesting but was regarded
as more important in comparing costs of both systems.
On the other hand, the difference in trash content
between manual cutting (5-5%) and mechanical
harvesting (8:3%) was considered more significant,
particularly since most of the trash in the mechanically-
harvested cane was green, while equal proportions of
green and dry trash were found in the hand-cut cane.
The problem is felt to be one of efficiently harvesting
lodged cane.

* %X %
Costs for mechanically harvesting sugar cane in Florida.
G. A.Zeppand J. E. CLAYTON. Proc. 1973 Meetings
Amer. Soc. Sugar Cane Tech., 149-153.—The costs of
manual cutting with continuous loading in 1972-73
were $3-69 per ton of cane compared with $3-83 for
mechanical harvesting; the costs of the latter system
were expected to fall in the future as outputs increased.
The costs included the additional field losses with
mechanical harvesting as well as reduced cane quality
and lower cane payment.

* %X x
Trash sampling studies at Louisiana sugar cane mills.
D. P. VIATOR. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 158-163.—Results are tabulated for 18
factories from which completed questionnaires were
received, showing the trash content % cane for the
period 1947-72. Factors suggested as causes of high
values in 1971 and 1972 include: high rainfall during
harvesting, use of mechanical grabs to obtain trash
samples, changes in harvesting operations, e.g.
adoption of push-pilers, placing of cane from six rows
in one heap, and varietal differences. Of these, rain-
fall and trash sampling were subjected to further
study. Sample sizes should be greater than 50 1b;
while 150-1b samples are preferable, it is conceded
that such a size is probably unpractical at many
factories.

*  x %
Deterioration in whole and chopped sugar cane. J. E.
IrRVINEand B. L. LEGENDRE. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 174-181.—The deterioration
rates were measured as changes in Brix, sucrose,
purity, acidity and gum content under the action of
stalk size, bacterial strain, burning, freezing, variety
and type of cut. The rates were found to be greatest
in small pieces of cane and were accelerated by burning
or freezing. No differences were found as a result of
strains of Leuconostoc mesenteroides in the four
locations involved. The gum content was little affected



by the use of rotary vs. counter-rotating, circular
blades. Varietal differences were found between the
rates for chopped cane. Unburnt or unfrozen cane
harvested by chopper-harvesters should be crushed
1-2 days after harvesting, depending on the size of
the stalk pieces, the smaller pieces requiring the shorter
delay.

* »* *
What causes trash? F. N. BOLTON. Proc. 1973 Meet-
ings Amer. Soc. Sugar Cane Tech., 164—-166.—Reasons
for high trash contents in cane supplied by certain
growers to the author’s sugar factory are investigated,
including land preparation, particularly row width
and height; varietal selection; mechanical harvesting
efficiency; burning and loading.

* o o* %
Mechanical harvesting in Louisiana: the effect on cane
quality and processing response—1972 studies. J. J.
SEIP and J. A. SALAZAR. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 182-191.—Studies of cane
harvesting by a J & L chopper-harvester are reported
in some detail. The investigations are described as
the initial phase of a continuing programme and only
tentative conclusions are drawn. A single run in
December yielded cane from which soil, loose stubble
and tops were essentially absent, while milling per-
formance was excellent; even a 4-day delay between
cutting and grinding (at low ambient temperatures)
did not adversely affect quality. Threshold values for
gums % Brix and dextran % Brix are suggested.

* X %
Some results of herbicide trials conducted in the
Rhodesian sugar cane industry. J. E. LONSDALE.
Proc. 49th Congr. S. African Sugar Tech. Assoc., 1975,
115-121.—Pre- and post-emergence herbicide trials
are reported in which “Atrazine” proved the most
suitable pre-emergence chemical against broad-leaved
weeds but was weak against grasses; ““Ametryne” +
“Alachlor” proved successful against grasses but
requires further investigation. The most successful
pre-emergence herbicide was “‘Sencor” (*‘Metri-
buzin™), but this was also the most expensive chemical.
“Ametryne”” was the best post-emergence herbicide
against broad-leaved weeds and against grasses
provided they were not too advanced at the time of
spraying. No advantage was found in the use of wet-
ting agents with “*Ametryne”, and in fact there were
indications that they may increase phytotoxicity.
Phytotoxicity of 2,4-D is discussed, as are other
aspects of herbicide application, including measure-
ment of residual effects.

* * *
Results of screening pre-emergence herbicides for sugar
cane. G. A. 1GGo. Proc. 49th Congr. S. African Sugar
Tech. Assoc., 1975, 122-125.—Three pre-emergence
herbicide trials and one trial to evaluate the phyto-
toxic effect of certain herbicides on cane are reported.
In the tests, the activities of 11 coded compounds,
used alone or in combination with other herbicides,
were compared with those of herbicides currently
recommended by the SASTA Experiment Station at
Mount Edgecombe. Results, which are tabulated,
showed that the currently recommended pre-emerg-
ence herbicides “Alachlor” -+ ‘“Atrazine”, “Metri-
buzin”, 2,4-D and MDPA gave consistent results.
However, “Destun” (MBR 8251) was the only
chemical evaluated to give commercially acceptable
control of Cyperus esculentus and C. rotundus as well
as controlling grasses, although a number of broad-
leaved weeds were tolerant to it. Other combinations
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gave control of C. esculentus or C. rotundus and of
grasses and broad-leaved weeds.

¥* ¥* *
The containerization of herbicide mixtures as developed
at Illovo. M. R. BOAST. Proc. 49th Congr. S. African
Sugar Tech. Assoc., 1975, 126-128.—Information is
given on the system used at Tllovo in which herbicide
application errors are reduced by mixing the chemicals
into a concentrated slurry which is then packed into
plastic bags; these are stored in sealed containers
until use, the contents of one bag being added to each
knapsack. A pacemaker is also briefly described
which is of value in correcting the walking speed of
men spraying from knapsacks.

*  *x *
Advances in the interpretation of foliar analysis of sugar
cane in the South African sugar industry. J. H. MEYER.
Proc. 49th Congr. S. African Sugar Tech. Assoc., 1975,
129-136.—Since foliar diagnosis based on the principle
of minimum values has not always been found satis-
factory for interpretation of the P status of sugar cane,
investigations were conducted on evaluation of the
approach using ratios between N, P and K in the
top visible dewlap leaf. Results, which are discussed
in some detail, indicated that an interpretation based
on the N:P, N:K and K:P ratios can greatly improve
the chances of a correct diagnosis, particularly for P,
provided sampling conditions are standardized.
Moreover, ratios are of value in studying nutrient
interactions, which helps in the understanding of how
soil and cane react to different fertilizer treatments.

* K ¥
Diagnosis of the N-P-K requirements of sugar cane
irrespective of plant age and season using Beaufils’
system (DRIS)—preliminary observations. M. E.
Sumner and E. R. BEAUFILS. Proc. 49th Congr. S.
African Sugar Tech. Assoc., 1975, 137-141.—The
DRIS (Diagnosis and Recommendation Integrated
System) developed by BEAUFILS was originally intended
for rubber in Vietnam but has subsequently been the
subject of investigations in other crops including
sugar cane in South Africa. The system is based on
establishment of a chart comprising two concentric
circles divided into equal segments by straight lines
passing through the centre; three successive lines are
assigned to the K:P, N:P and N:K ratios, respectively,
while any three adjacent areas formed by four lines
are assigned to N, P and K, respectively. Any one
area comprises the segment of the inner circle, a
section of the outer circle and the space beyond the
circumference of the outer circle but still bounded by
the extended straight lines. A system of horizontal,
vertical and sloping arrows is used for qualitative
designation of the N, P and K values, which are also
entered numerically. These are allotted for six
reaction intermediates, viz. soil properties, climatic
conditions, farming practices, soil treatment + pro-
perties, soil response + climatic conditions - farming
practices, and plant response. An index value basic-
ally represents the distance by which any particular
characteristic deviates from its optimum position in
relation to its balance with other characteristics. [Full
details of the method used to construct the chart and
obtain diagnostic indices are given in Soil Science
Bulletin, 1973, (1), a publication of the University of
Natal.] Preliminary investigations have indicated that
an improved sensitivity in the diagnosis of N, P and
K requirements can be reasonably expected by use of
the method at any stage of cane growth regardless
of moisture status, season and variety.
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Effect of powdery mildew on sugar beet production.
F. J. HiLLs, D. H. HALL and D. G. KoNTAxiS. Plant
Disease Reporter, 1975, 59, 513-515.—1In field trials
at Davis, California, powdery mildew reduced beet
sugar yield by 279%. However, applications of about
101b wettable sulphur per acre increased the yield
compared with the untreated control, although delay
in spraying caused a higher loss than did prompt
treatment. “Benomyl”, applied at 1 lb per acre 1
month before the appearance of mildew and three
times subsequently, was as effective as the sulphur
treatment. Three other fungicides improved the sugar
yields but were not as effective as the sulphur. The
number of applications of wettable sulphur varied
between 1 and 5, and the dilution could be 96 Ib
per 44 gal or 8-6 gal per 205 gal. The first application
was responsible for 929 of the total yield increase
resulting from three or more applications.

* * *

Fungicides and timing for control of sugar beet powdery
mildew. A. O. PAuLus, O. A. HARVEY, J. NELSON and
V. Meex. Plant Disease Reporter, 1975, 59, 516-517.
When “Benomyl 50W” and wettable sulphur were
applied, separately, to powdery mildew-infected beet
after half of the plants in a test plot had become
diseased, the resultant yield was lower than where no
fungicide was applied. The sugar content was also
lower than in the control. On the other hand, the
same amount of sulphur applied immediately on
appearance of the disease symptoms gave a very
much higher yield than the control. In the case of
BAY MEB 6447 25W and “Triarimol 7-29%”, results
(higher yield and sugar content than the control) were
approximately the same irrespective of when they
were applied. Triphenyltin hydroxide and MBC 50W
were also successful in increasing sugar yield compared
with the control.
* % ¥

Trials on weed control in sugar beet with “Isocarbom-
ide” and its combination with “Lenacil”: results of
four years of experimentation. J. M. BELIEN, L.
DETROUX, J. F. SALEMBIER and M. GOMAND. Publ.
Trimest. Inst. Belge Amél. Betterave, 1975, 43, 63-89.
See 1.S.J., 1975, 77, 339.

* * *

Sugar beet yield and nutrient uptake. U. BEiss and C.
WINNER. Zucker, 1975, 28, 461-471.—Investigations
during the period 1957-69 are reported in which the
total ash, K, Na, Ca, Mg, P and N contents in beet
root, leaves and crown were determined during the
growth period and the uptakes of the various nutrients
calculated for a given average beet yield. The results,
given in the form of tables and graphs, are discussed,
particularly the increase in the nutrient contents with
time and the effect of deviation in the amount of
fertilizer applied from the optimum for yield. While
the experiments indicated no relationship between
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yield and leaf growth, considerable leaf development
during the second half of the growth period was found
to be indicative of a probable nutrient uptake which
was in excess of the requirements for maximum sugar
yield and which would lead to a reduction in beet
quality.

»* * *
The effect of irrigation on various processing quality
factors in sugar beet in 1972-1974. 1. AL-WINDI and
L. Scumipt. Listy Cukr., 1975, 91, 145-152.—The
effect of irrigation on beet properties was investigated
in the case of two varieties. Results for the three years
1972-74 showed that application of varying amounts
of water during the April-October period (the amounts
being governed by the rainfall in the month in
question) increased beet and sugar yield, leaf growth
and white sugar recovery per ha while somewhat
reducing the beet sugar content. The effect on ash
content varied, but the average for the 3-year period
was lower with irrigation than in the unirrigated
control. Dobrovickda A proved superior to Slovmona
in all parameters investigated.

*  ox *
Trials with lightweight sugar beet toppers. J. A.
WaAyYMAN, M. J. O’DoGHERTY and F. W. Jovck.
British Sugar Beet Rev., 1975, 43, 123-125.—Com-
parative trials with a conventional heavy beet topper
and an experimental lightweight topper (weighing 48 %/
less than the former), each operated at five vertical
knife settings, showed that at speeds up to 6 mph
the experimental machine generally proved superior
to the commercial machine in terms of over- and
undercropping.

* »* *
Better ploughing and cultivation for sugar beet. J. D.
BURNE. British Sugar Beet Rev., 1975, 43, 128-130.
An expert ploughman, the author describes how it is
possible to obtain a well-cultivated, level seed bed
which is nevertheless firm and well-drained.

* * *
Autumn application of fertilizer. A. P. DRAYCOTT.
British Sugar Beet Rev., 1975, 43, 141-144.—While
nitrogen cannot be applied in autumn because of
rapid leaching under normal winter climatic con-
ditions in the UK, all other fertilizers can be success-
fully used in autumn rather than spring, particularly
in the form of blends. The advantages of autumn
fertilization and of blends are discussed. Tests so far
have indicated no consistent differences in yields
between autumn and spring fertilization.

*  * x
Covering beet clamps with dyke reeds. D. CHARLES-
WORTH. British Sugar Beet Rev., 1975, 43, 150.
Mention is made of the practice on a farm in Lincoln-
shire, where the beet clamps are covered with dyke
reeds, which allow the beet to dry out but not to
sweat as they do when completely covered in a
conventional way. The beet are protected from rain
and frost, and dirt tare is minimal.



Nitrogen—why waste money? D. R. BRISBOURNE.
British Sugar Beet Rev., 1975, 43, 152.—The excessive
use of nitrogen in beet fields is discussed. Not only
is the practice uneconomical (because of the price of
the fertilizer as well as the reduction in beet sugar
content and juice purity which results), but excessive
N may also mask various deficiency symptoms. The
author recommends greater attention to soil analysis
and selection of a compound fertilizer having an
analysis which is suitable for beet rather than a
general one suitable for a variety of crops.

»*

Some pre-harvest advice. A. VIGOUREUX. Le Better-
avier, 1975, 9, (90), 9.—The advice briefly given
concerns eradication of bolted beet and weeds of the
Chenopodium family, correct topping, harvesting of
leaves for use as animal fodder, and loading of beet
transport from beet clamps.

* *

Excessive application of N-P-K to soils treated with
liquid manure. R. VANSTALLEN. Le Betteravier, 1975,
9, (90), 10.—Values tabulated for soils in Belgian
beet fields at various levels down to 80 cm indicate
the N, P and K contents introduced in the form of
liquid and solid farmyard manure. It is shown how
repeated applications of liquid manure over the years
eventually lead to considerable quantities of the
nutrients in the soil, especially since the liquid can
easily penetrate to lower levels; sufficient stocks are
finally created for only very limited specific fertilizer
application to be needed.

*

Phospho-potassium fertilization of sugar beet. N.
ROUSSEL. Le Betteravier, 1975, 9, (90), 11-12.—Advice
is given on P and K application in beet fields, including
optimum quantities, time and mode of application
and pretreatment of soil for optimum utilization of
the fertilizers. The forms in which the fertilizers are
available are listed, including filter cake and various
types of organic manure. The author warns against
excessive doses, and recommends a formula which will
give a P,O;:K,0 ratio of about 1:4.

* *

Fertilization and increase in the price of fertilizers.
R. DE CLIPPEL. Le Betteravier, 1975, 9, (90), 14-17.
The optimum quantities and proportions of N, P and
K to apply to various crops, including sugar beet, are
discussed on the basis of uptake by the crop and
losses by lixiviation and fixation. The difficulty of
assessing the amounts incorporated in the form of
farmyard manure is examined, wherein it is pointed
out that some of the N goes to make up humus as
well as being lost by lixiviation, while the “effective”
activity of the nutrient is usually spread over two
years. Balances are drawn up for each of the three
nutrients.

* »*

*

* *

*

* * *

Beet yellows. ANON. Le Betteravier, 1975, 9, (90), 16,
18-19.—The situation as regards beet virus yellows
in Belgium in 1975 is surveyed. Treatment with
“Temik” has proved generally successful in controlling
the disease; reasons for any failure include factors not
directly associated with the chemical, e.g. poor
seedbed structure, prevention of assimilation by heavy
soil, excessive quantities of humus which inhibit
“Temik” adsorption in the root zone, inadequate
dosage, etc. Mention is also made of a disease termed
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“whites” which occurred on beet in most regions
towards the end of August and was caused by a
mould of the Erysiphe type. The symptoms were a
white mycelium giving a floury aspect. The incidence
of the disease was associated with the absence of rain,
with warm, sunny days following misty (or even
foggy) nights and heavy dews. No adverse effect on
yield was observed, and the use of fungicide was
considered uneconomical.

*

What is grown must reach the factory. Look out for
harvest losses. W. C. voN KESSEL. Die Zuckerriibe,
1975, 24, (5), 7-10.—Sources of losses in beet are
discussed, including incorrect topping, poor lifting,
inadequate windrowing and physical damage to the
beet at various stages between harvesting and storage
in the factory beet yard. Advice is given on ways of
minimizing the losses.

*  *  *
KS 6—a six-row self-propelled beet harvester from
East Europe. ANON. Die Zuckerriibe, 1975, 24, (5),
11-12.—Details and illustrations are given of a new
beet harvester which is assembled in the USSR from
parts supplied by Bulgaria, East Germany, Hungary
and the Soviet Union.

*

* *

* *

Again and again: serious injuries and deaths in beet
harvesting. ANON. Die Zuckerriibe, 1975, 24, (5), 14.
To minimize the occurrence of serious accidents in
beet harvesting, a list is presented of things which
should or should not be done. These extend to pre-
cautions involving other users of the public highway.

* * *

Agriculture and sugar beet growing in Finland. W. C
vON KESSEL. Die Zuckerriibe, 1975, 24, (5), 16.—A
brief survey is presented of the Finnish beet sugar
industry, with particular emphasis on agricultural
aspects and beet research.

* * ¥*

Sugar beet in Rumania. ANON. Die Zuckerriibe, 1975,
24, (5), 16.—A very brief glimpse is given of Rumanian
beet agriculture.

*

* *

Selective use of ‘“Phenmedipham” and EP-475 in
Michigan for weed control in sugar beets. L. W.
HEenDRICK, W. F. MEGGITT and D. PENNER. J. Amer.
Soc. Sugar Beet Tech., 1974, 18, 97-107.—Tests are
reported with various pre- and post-emergence
herbicides at two sites in 1971 and 1972; these were
aimed at evaluating the effectiveness of “Phen-
medipham” and EP-475 (ethyl m-hydroxycarbanilate
carbanilate)—the former will not control redroot
pigweed (Amaranthus retroflexus) as large plants
while the latter will. Results demonstrated the effect-
iveness of both against A. retroflexus and Cheno-
podium album (lambsquarters) after pre-emergence
treatment with “Pyrazon” + TCA. Best results were
achieved with two separate doses of the post-emerg-
ence herbicides. EP-475 generally gave better control
than “Pyrazon” -+ “Phenmedipham™ -+ oil; good
results were also obtained with SN 503, a 1:1 mixture
of “Phenmedipham” and EP-475. Crop injury was
minimal and did not affect beet yields. White sugar
yield per ton of beets is indicated. The amounts of
herbicide applied varied in the tests, and the economics
are not discussed.
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Boiler stack emissions: Clewiston sugar house. B. F.
SANFORD. Proc. Amer. Soc. Sugar Cane Tech., 1972,
127-132.—See 1.S.J., 1974, 76, 247.

* * *

Air and water environmental control in the cane sugar
industry. F. A. GRILLOT. Proc. Amer. Soc. Sugar
Cane Tech., 1972, 133-142.—The problems con-
fronting the Florida and Louisiana cane sugar
industries with regard to boiler stack emission and
waste water are discussed. (See also HENDRICKSON &
GRrILLOT: 1.S.J., 1972, 74, 341.)

* * *

Viscosity. G. ALEMAN. Proc. Amer. Soc. Sugar Cane
Tech., 1972, 160-164.—Causes of increased viscosity
in the cane sugar factory are examined and the
problems created in clarification and pan boiling are
discussed.

* ¥* *

Second report on the experimental cush-cush screw
press operation at Bryant sugar house. E. DEL VALLE.
Proc. Amer. Soc. Sugar Cane Tech., 1972, 165-166.
A brief assessment of the French Oil Mill Machinery
Co. screw press performance is presented.

* * *

Sugar cane deterioration during storage as affected by
chopping, delay in milling and burning. G. J. GAscHo,
J. E. CLAYTON and J. P. GENTRY. Proc. Amer. Soc.
Sugar Cane Tech., 1972, 168-173.—Raw juice pH and
theoretical sugar recovery from manually-cut cane
decreased significantly with increase in the interval
between harvesting and milling. Rapid deterioration
occurred in short pieces stored for a long period.
Although the dextran content in raw juice was the
most sensitive measure of deterioration, it was
closely related to pH which was easier to measure.
Chopped cane stored in cane carts deteriorated
faster than did whole-stalk cane. Burning had little
effect on the deterioration rate.

* *

Cane juice acidity vs. sugar recovery. J. C. P. CHEN
and R. W. Picou. Proc. Amer. Soc. Sugar Cane Tech.,
1972, 186-189.—See 1.S.J., 1974, 76, 84.

* * *

Why? F. A. GRAUGNARD. Proc. Amer. Soc. Sugar
Cane Tech., 1972, 190-192.—See 1.S.J., 1973, 75, 116.

* * *

The 1971 crop Audubon sugar factory studies. J. J.
Serp and F. L. GAYLE. Proc. Amer. Soc. Sugar Cane
Tech., 1972, 194-203.—See 1.S.J., 1974, 76, 84.

* * *

*

ICINAZ produces white sugar direct on the industrial
scale. S. ORTEGA. ATAC, 1975, 34, (May/June),
28-31.—At the Pablo Noriega sugar factory, the
experimental unit of the Cuban Institute for Sugar
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Research (ICINAZ), 3200 metric tons of white sugar
has been made directly from cane using the sulphita-
tion process and the latter shown to give a quality
as required for the Cuban economy. The process is
to be extended to five other factories and further
study made of factors influencing steam consumption,
equipment required, labour needed, total sugar losses
and volume of auxiliary products to be utilized.
* * *

Continuous weighing of bagasse using a nuclear
weigher. B. D. RAVNG, P. C. ScuLLy, M. E. PHILLIPS
and W. KrRAUSE. Sugar y Aziicar, 1975, 70, (9), 30-34.
See 1.S.J., 1975, 71, 54.

* * *

Use of phosphate in the double carbonatation process
for improvement of colour of sugar. ANON. N.S.I.
News (India), 1975, 11, (1), 6-7.—Addition of super-
phosphate to 2nd carbonatation juice has been found,
in laboratory and factory-scale trials, to increase
juice quality, reduce the CaO content and improve
the resultant sugar. The optimum clear juice phos-
phate content was 80 mg.litre~".

¥* * *

Control of starch level in cane juice during sugar
processing. G. EL-K. SAYED, A. A. EL-BADAWI and
M. S. MouAMED. Tech. Bull. Egyptian Sugar and
Distillation Co. Sugar Cane Dept., 1972, (42), 25 pp;
through S.1.4., 1975, 37, Abs. 75-1114.—Tests on
starch removal are reported and discussed with
reference to previous studies (19 references covering
1953-1972). Heating raw juice to 75-80°C in 5-6
min should remove about half of the starch present,
thus eliminating all factory difficulties due to starch;
inversion would be negligible. Centrifuging at 2000
rpm for 5 min, or 4000 rpm without holding at this
speed, removed all starch from screened raw juice;
the power consumed and abrasion caused may be
uneconomical.
*  x *

Solid-state controls for sugar centrifugals at Glades
sugar house. A. L. BALLARD, L. GanDIA and R. R.
BURNS. Proc. 1973 Meeting Amer. Soc. Sugar Cane
Tech., 92.—Information is given on the solid state
controllers which replaced relay controllers on two
Western States A-sugar centrifugals and operated so
successfully in their first season that their installation
on other centrifugals was recommended. Their
advantages over relay controllers are listed.
* % *

Solid-state centrifugals battery sequencer at Glades
sugar house. A. L. BALLARD and L. GANDIA. Proc.
1973 Meetings Amer. Soc. Sugar Cane Tech., 93-94.
A solid-state battery sequencer was installed on a
C-centrifugal battery at Glades to replace an electro-
mechanical sequencer and is briefly described. Two
of the solid state units have performed successfully;
advantages of the system are indicated.



Automation. G. ALEMAN, A. ARrvVesu and C. REey-
NALDOS. Proc. 1973 Meetings Amer. Soc. Sugar Cane
Tech., 95-103.—See 1.5.J., 1975, 77, 20.

* * *

Particulate sampling in a Louisiana cane mill. C. C.
WATSON. Proc. 1973 Meetings Amer. Soc. Sugar Cane
Tech., 107-108.—Methods are described for sampling
and analysing particulate emission from a cane sugar
factory chimney. Results indicated that about 979
of the particles smaller than 150 p consisted of mineral
solids (defined as those not consumed after being
heated for 45 minutes at 600°C), of which principal
sources are unburnt bagasse and field soil mixed with
bagasse. (The tests were conducted during extremely
muddy field conditions.) Particles greater than 150 w
were efficiently separated by a fly-ash arrestor.

*

Aspects which affect clarification and the remedies
Greenwood factory uses to combat such aspects. G. J.
LABAT. Proc. 1973 Meetings Amer. Soc. Sugar Cane
Tech., 109-111.—Measures adopted at Greenwood
which have contributed to efficient clarification are
discussed. They include processing cane in as fresh
a state as possible (a yard storage time of less than
48 hours is the aim) and washing it thoroughly to
eliminate extraneous matter, maintenance of the mills
in a hygienic state by washing with hot water every 8
hours and adding chlorine to the cush-cush, control
of limed juice pH and adjustment of juice temperature
to 216-220°F. Details are given of the continuous
liming process used, and juice Brix, sucrose, purity
and acidity are tabulated for 1972-73. 1t is stressed
that, if acidity rises, the amount of lime added should
not also be increased but should be adequate to adjust
the clarified juice pH to 6:4-6-6.

*

* *

* *

Pneumatic conveying of bulk bagasse in Louisiana.
A. 1. GUIDRY. Proc. 1973 Meetings Amer. Soc. Sugar
Cane Tech., 112-113.—See 1.5.J., 1974, 76, 371.

* »* *

Multiple-effect evaporation: a simplified method of
calculation. E. DEL VALLE. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 134-136.—A simple and
flexible method of calculating multiple-effect evapor-
ation for use in determing optimum juice heater and
evaporator effect arrangement is described and
illustrated by means of a diagram of a quadruple-
effect evaporator.
* %X x

Conditions affecting the low-grade work in a cane sugar
factory. G. F. FUNDORA. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 137-142.—As guides to
molasses exhaustion, the author presents graphs
relating apparent purity to the (i) reducing sugars:ash
ratio, and (ii) impurity:water ratio. If the drop in
purity from syrup to final molasses is less than 50,
ratio (i) will indicate whether further exhaustion could
have been accomplished; if it could have been
achieved, ratio (ii) will have a low value, indicating
poor pan work or inadequate crystallizer performance.
The bases of a well-run low-grade station are listed.

* * *

Sugar exhaustion by massecuite cooling. G. ALEMAN.
Proc. 1973 Meetings Amer. Soc. Sugar Cane Tech.,
143-144.—The advantages of high-grade massecuite
cooling as regards sugar purity is demonstrated by
tabulated data comparing Ist and 2nd massecuite
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purities and sugar purity at three factories, one using
cooling and the others not.

* *

Operation of an anti-fouling evaporation process pilot
plant at the Raceland factory of the South Coast
Corporation. J. DORNIER. Proc. 1973 Meetings Amer.
Soc. Sugar Cane Tech., 193-194.—See 1.S.J., 1974,
76, 115.

*

*

Cane washing at Lula factory. C. J. DAIGLE. Proc.
1973 Meetings Amer. Soc. Sugar Cane Tech., 210-212.
See 1.S.J., 1974, 76, 115.

*

¥* ¥*

*

Treatment of sugar factory effluent in biological
trickling filters. J. BRUDN. Proc. 49th Congr. S.
African Sugar Tech. Assoc., 1975, 22-28.—Studies
were made on treatment of a synthetic effluent
(containing molasses, sucrose and water of specified
concentrations) by pilot-scale biological trickling
filters. A two-stage system was used, the first stage
being designed to remove 50-609 of the oxygen
demand and the second stage being intended to give
an effluent conforming to South African disposal
regulations (COD < 75 pg.cm™?). Urea and super-
phosphate were added to give a set COD:N:P ratio
(100:4:0-8 was found to be the most suitable).
Results showed that the system provided adequate
treatment and that a plastic filter medium was highly
suitable as first stage. At no stage was any filter
blockage observed. Large quantities of BOD were
removed under anaerobic conditions and gave no
operating difficulties at very high loadings, although
odours were produced. From examination of the
costs of effluent treatment at three factories it is
concluded that biological filtration is more expensive
than the activated sludge process, while a Pasveer
ditch is probably the easiest to construct while giving
adequate results.

*

* ¥* *

How cane delay times are affected by various opera-
tional conditions. R. G. HOEKSTRA. Proc. 49th Congr.
S. African Sugar Tech. Assoc., 1975, 29-40.—Causes
of delays between cane harvesting and crushing were
examined by application of shift-by-shift simulation
of cane movements based on an idealized steady-state
week of operation at Amatikulu factory, for which a
variety of transportation methods are used. The
simulation technique is described and results are
compared with actual values. It is concluded that the
chief cause of a wide scatter in delay times in the
system harvest-transport-crush which occur in practice
is non-adherence to the principle of “first in, first out”,
rather than irregular crushing or deliveries.
* ¥ *

Centrifugal dewatering of filter cake. A. B. RAVNO
and G. R. E. LIONNET. Proc. 49th Congr. S. African
Sugar Tech. Assoc., 1975, 59—62.—Tests on filter cake
dewatering in a C-massecuite batch centrifugal
showed that at a speed of 1000 rpm and a duration of
9 minutes, the mass was reduced by 32% and about
half of the filter cake pol recovered in the separated
liquid, the purity of which averaged 70. The initial
moisture content of the cake was about 76 % and its
pol content 1-19%. High correlation was found
between Brix of the separated liquid and the original
filter cake pol content. Increasing the centrifugal
speed to 1500 rpm did not produce any significant
increase in moisture removal.
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Effect of the diffusion water acidification method on the
effectiveness of formalin. F. HoLLAUS. Zeitsch.
Zuckerind., 1975, 100, 457-460.—Investigations are
reported in which the effect of diffusion water treat-
ment with Na,SO,, H,SO, or SO, on the disinfecting
properties of formalin was determined. Results
showed that the sulphite ion stimulated growth of
certain anaerobes such as Clostridium thermosaccharo-
Ivticum and C. thermohydrosulfuricum in the upper
sections of a tower diffuser, while aerobic bacteria
were found in the lower sections and in the circulation
juice. Apart from its bacteria-stimulating effect,
SO, - also reacted with formalin to reduce its dis-
infecting properties, particularly in the upper sections
where the juice sulphite content is high. Hence, it is
not recommended to use SO, to acidify diffusion
water.

* * *

Heat exchange during boiling of highly viscous solutions
and massecuites on a sloping plane heating surface.
V. T. GArRYAZHA and B. G. DIDUSHKO. Izv. Vuzov,
Pishch. Tekh., 1975, (3), 107-111.—Boiling tests were
conducted in a special arrangement in which the
heating element was a stainless steel plate 2-8 m long
and 0-6 m wide which could be adjusted from horiz-
ontal to a 30° angle of slope. The massecuite over-
flowed from a mixer onto the plate element, from
which it passed to a measuring tank and thence to a
second mixer; it was then recycled to the first mixer.
Measurements were made of a number of variables;
these showed that the heat transfer coefficient as a
function of heat flow, Brix and crystal content was
much greater at a 3° slope of the heating surface than
in conventional boiling.

* * *

Sugar, wran. J. E. MaubRru. Sugar y Azicar, 1975,
70, (9), 19-22.—A brief survey is presented of the
Tranian beet sugar industry, with particular reference
to the Shahdsaz Company which operates five
factories, each slicing 1000 tons of beet a day and
constructed in 1966-68. Information is given on the
equipment and processes used at these factories.

* * *

Introduction of the KTIPP juice purification scheme at
Gorodishche sugar factory. K. D. ZHURA and S. P.
OLYANSKAYA. Referativ. Inform. Zakonch. Nauch.-
Issled. Rabot. Vuz. UkSSR, Pishch. Prom., 1972, 6,
3-4.—The scheme developed at the Kiev Techno-
logical Institute for the Food Industry (KTIPP) and
introduced in 1970/71 at Gorodishche is described.
1t includes recycling 1st carbonatation juice (100-
1209 on raw juice) to preliming together with 10%
juice from main liming; the preliming pH is main-
tained at 10-8-11-0. The prelimed juice is then
transferred to a settling tank for mud removal.
Results indicated a lower lime consumption than with
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conventional juice purification (without preliming
mud removal), a higher raw juice purification effici-
ency, a higher evaporator thick juice purity and lower
lime salts content, and a lower 2nd carbonatation
juice and thick juice colour content.

* * *

Remelt liquor decolorization by defeco-saturation and
defeco-sulphitation in beet sugar manufacture. L. D.
BosrovNiK and L. P. KOTEL'NIKOVA. Referativ.
Inform. Zakonch. Nauch.-Issled. Rabot. Vuz. UkSSR,
Pishch. Prom., 1972, 6, 4-5.—Simultaneous liming
and gassing with CO, of remelt liquor was found to
be less efficient as regards decolorization than was
simultaneous liming and gassing with SO,; identical
quantities of lime were added in both cases. However,
since defeco-sulphitation is a more complex process
and SO, is dearer than CO,, it is recommended to
use the lime-CO, process at a lime consumption of
0-8-1-0%, by weight and a pH of 8-5-9-0, under which
conditions the decolorization efficiency will be satis-
factory from the standpoint of the final white sugar
colour.

*

* *

Determination of the degree of sugar decomposition in
an evaporator. 1. M. FEDOTKIN, A. S. DYCHENKO and
E. M. BRUSILOVSKAYA. Referativ. Inform. Zakonch.
Nauch.-Issled. Rabot. Vuz. UkSSR, Pishch. Prom.,
1972, 6, 17-18.—The behaviour of products in evapor-
ators such as used in the sugar industry is discussed,
and equations developed for a mathematical model
of an evaporator are used to postulate the theory of
product degradation as a function of temperature and
residence time. As regards sugar solution, the initial
period, characterized by a low rate of decomposition,
is of particular importance, and an empirical equation
has been derived in which the percentage of sucrose
decomposed is calculated as a function of time and
temperature. A theoretical equation is also given for
calculation of the amount of sugar decomposed as a
function of the total feed rate, solution Brix, tempera-
ture and a time function.

* * *

Effect of purified juice alkalinity on its behaviour
during evaporation. M. KH. LikHitsku and L. P.
REVA. Referativ. Inform. Zakonch. Nauch.-Issled.
Rabot. Vuz. UkSSR, Pishch. Prom., 1972, 6, 18-19.
Three methods were compared for determination of
optimum 2nd carbonatation juice alkalinity (at which
juice soluble lime salts and coloration are minimum
in evaporation), pH and CaO content. Investigations
showed that considerable soluble lime salts removal
from 2nd carbonatation juice was obtained by
contacting the juice for about 10 minutes with CaCO,
mud at 1% on juice weight; this is regarded as comple-
mentary to 2nd carbonatation where the latter
process lasts an insufficient period for supersaturation
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of the juice to be reduced. Optimum thin and thick
juice pH (at which the soluble lime salts content is
minimum in evaporation) was found to be 9-0-9-5.

* * *

The optimum relative initial charge in vacuum pans.
V. P. TroNo, E. L. ZARECHANSKII, A. V. OMEL’-
CHENKO, M. L. VaisMAaN and V. N. GrADKI.
Referativ. Inform. Zakonch. Nauch.-Issled. Rabot.
Vuz. UkSSR, Pishch. Prom., 1972, 6, 20-21.—The
optimum relative initial charge (the proportion of
footing volume to final massecuite volume) is that at
which all the boiling tube is wetted by the time the
massecuite is brought together; in the case of a
footing covering 75-80 9 of the tube height, complete
wetting is achieved (without syrup drinks) by boiling
to 60-65 % tube height. Effects on boiling parameters
of deviation in massecuite volume from the optimum
are discussed. Experiments showed that maximum
heat surface utilization in a Ist product pan was
achieved at approx. 359 relative initial charge and
a final massecuite level no greater than 180-1909,
tube height. For optimum boiling, it is recommended
to reduce tube height to no greater than 1 m and
increase the pan diameter.

* * *

Optimum ratio of cross-section area of ascending and
descending channels in vacuum pans. V. P. TroINoO,
E. L. ZARECHANSKII, A. V. OMEL’CHENKO, M. L.
VaisMaN and V. N. GLADKI. Referativ. Inform.
Zakonch. Nauch.-Issled. Rabot. Vuz. UkSSR, Pishch.
Prom., 1972, 6, 21-22.—Investigations of 1st product
and Ist refined massecuite boiling showed that while
boiling tube diameter in the range normally used had
practically no effect on heat transfer, the circulation
ratio (that between the cross-section areas of
ascending and descending tubes) influenced heat
transfer, pan throughput, heat surface loading in
terms of water evaporated, massecuite colour, crystal
size and crystal size uniformity. The effects are demon-
strated by curves plotted for 20, 25 and 309, relative
initial charge. Optimum circulation ratio as regards
boiling parameters is shown to be 0-72-0-76.

* * »*

Model of a continuous direct-flow pan. I. S. GuLyl,
V. D. Porov, S. 1. SIRENKO, A. M. SIROTENKO and
I. V. BIRYUKOV. Referativ. Inform. Zakonch. Nauch.-
Issled. Rabot. Vuz. UkSSR, Pishch. Prom., 1972, 6,
22-23.—Reference is made to investigations on 1-,
2- and multi-section models of a continuous vacuum
pan, from which an industrial-scale 2nd product
pan was built and installed at Gnivan’ in 1970.

* * *

Investigation of a model of a continuous columnar
vacuum pan. I. S. GuLyr, V. D. Popov and S. 1.
SIRENKO. Referativ. Inform. Zakonch. Nauch.-Issled.
Rabot. Vuz. UkSSR, Pishch. Prom., 1972, 6, 23-24.
A description is given of a vacuum pan model which
was used in tests with a 67-1°Bx syrup at a temperature
of 23°C to determine the residence time pattern. A
semi-industrial model with a capacity of 3 metric
tons of massecuite has given good results.

* * *

A structural model of section i of a continuous vacuum
pan. V. P. ZUBCHENKO, I. S. GuLy1 and V. D. Porov.
Referativ. Inform. Zakonch. Nauch.-Issled. Rabot.
Vuz. UkSSR, Pishch. Prom., 1972, 6,24-25.—A mathe-
matical model is presented of section i of the 2nd
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product continuous vacuum pan installed at Gnivan’.
Calculated values given by an analogue computer
for mass transfer, heat transfer and temperature
components agreed closely with experimental results.
* o ox ¥
Simulation of the processes in the crystal growth
chamber of a continuous vacuum pan. I. S. GuLyl,
V. D. Porov and S. I. SIRENKO. Referativ. Inform.
Zakonch. Nauch.-Issled. Rabot. Vuz. UkSSR, Pishch.
Prom., 1972, 6, 25-27.—A 1:10 scale model of the
crystal growth chamber in the Gnivan’ continuous
vacuum pan is described which could be operated as
a |-, 2- or multi-section system. Apertures in the
partitions separating the sections were adjustable to
permit changes in the working conditions. Variation
in compressed air flow altered the circulation of the
massecuite. A diagram is presented of the unit and
details are given of the mode of operation. Resi-
dence time curves are plotted, showing massecuite
colour as a function of time and feed rate.
* %k ¥

Unit for investigation of the effect of temperature
fluctuation frequency on crystallization rate. 1. S.
GuLyl, V. D. Porov, S. 1. SIRENKO, A. M. SIROTENKO
and 1. V. BRYUukov. Referativ. Inform. Zakonch.
Nauch.-Issled. Rabot. Vuz. UkSSR, Pishch. Prom.,
1972, 6, 27-28.—An experimental unit is described
which was used to determine the crystallization rates
of sucrose and alum as a function of temperature
change frequency. Tests were conducted at various
dry solids contents and a pre-determined crystal size
distribution function; at constant heat flow the circu-
lation rate of the dispersed system was varied over a
wide range of values, or the heat flow was varied at
constant circulation rate. Conditions under which
an increase in crystallization rate is possible were
determined.

* * *
Sugar crystallization in a fluidized bed. E. E. SHUM-
SKAYA and V. D. Porov. Referativ. Inform. Zakonch.
Nauch.-Issled. Rabot. Vuz. UkSSR, Pishch. Prom.,
1972, 6, 28-29.—An experimental fluidized bed unit
is described in which an ascending supersaturated
sugar solution stream passed through the distribution
screen on which lay pre-formed crystals. The crystals
were finally separated from the solution by washing
with sugar-saturated alcohol, dried and weighed;
the crystallization rate was determined from the
increase in weight. A number of conclusions have
been drawn from the tests and are discussed.
* * *

Hydroabrasive erosion of centrifugal pumps in sugar
factories. A. 1. SLYN’k0, G. A. PrEIs and N. A. SoLo-
GUB. Referativ. Inform. Zakonch. Nauch.-Issled. Rabot.
Vuz. UkSSR, Pishch. Prom., 1972, 6, 30.—Laboratory
and factory tests were conducted with various juices
and solutions to which quartz sand had been added.
Results obtained with the jet-impact unit used showed
that in alkaline media metal erosion is caused by
multiple plastic deformation, so that durability of the
metals is the governing factor; the corrosive action of
acid media was considerably greater than the abrasive
effect. Hence, for handling alkaline media it is
recommended to use e.g. high-carbon steels, chromized
cast iron (containing 1-15-1-35% C, 1-2% Si and
15-17% Cr), copper and titanium alloys; for acid
media, chromized cast iron, stainless steels and
titanium alloys are recommended, while copper and
aluminium alloys have shown promise where the
concentration of abrasive components is low.



Sugar refining

On the decolorization of regeneration waste of ion
exchange resin. F. ONDA, H. ITo and T. MIKL. Proc.
Research Soc. Japan Sugar Refineries’ Tech., 1975,
25, 53-60.—Tests on decolorization of resin regenera-
tion waste water with various commercial coagulants,
bleaching powder and sodium hypochlorite are
reported. Results showed that none of the coagu-
lants removed colouring matter, whereas 1 % bleaching
powder (containing 609 available chlorine) and 3%
of a 109, sodium hypochlorite solution (containing
89 available chlorine) achieved 90%; decolorization.
The decolorization level at 20-30°C increased with
time of treatment up to 50 minutes, after which no
further decolorization was obtained. Increase in the
temperature reduced the time taken to reach maxi-
mum decolorization, although the level was reduced.
Heating of the waste water at 20-30°C caused re-
development of colour, especially when sodium
hypochlorite had been added. The colouring matter
in the treated waste was highly sensitive to change in
pH; when bleaching powder was used, the colour of
the waste was minimum at pH 7 and increased
when the pH became either acid or alkaline. When
sodium hypochlorite was used, the colour fell with
reduction in pH. The cost of treatment with bleaching
powder was lower than with sodium hypochlorite,
but during treatment with bleaching powder a calcium
precipitate formed which caused a rise in pH and made
the waste difficult to handle.

* * *

On the re-use of lime cake in a sugar refinery. S.
OMORI1. Proc. Research Soc. Japan Sugar Refineries’
Tech., 1975, 25, 61-64.—Studies on calcination of
lime cake in a rotary kiln showed that CaO recovery
increased with temperature rise up to 1000°C (the
furnace outlet temperature) after which it decreased,
the optimum being 950-1000°C. A white clinker
resulted which was soft and porous and contained
particles of 3-40 mm. The colour of the treated cake
increased with calcination temperature but the colour-
ing matter did not enter sugar solution with which
it was in contact. No difference was found in purifi-
cation efficiency and liquor filtrability between use of
a 1:1 fresh lime:regenerated lime mixture and use of
all fresh lime. Further study is suggested to determine
working conditions for increasing the available lime
content in the refinery, to control impurities accumu-
lated in the regenerated lime by recycling and to
utilize the excess calcined cake.

* * %
Treatment of waste water by the activated sludge
process. K. KASHIMURA and Y. YOSHIDA. Proc.
Research Soc. Japan Sugar Refineries’ Tech., 1975, 25,
65-70.—Details are given of the activated sludge
process used at the Okayama refinery of Mitsui Sugar
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Co. Ltd. to meet local regulations. The system is
designed to reduce the COD from 1500 ppm to a
maximum of 100 ppm and to reduce the solids content
from 100-200 ppm to 50-100 ppm. The daily capacity
is 1000 m2. Observations of the plant’s performance
showed that the micro-organisms developed spon-
taneously without any inoculation and that the COD
fell below 100 ppm after 3 weeks’ operation. After
six months, COD removal was greater than 959%.
A dehydrator handles 6 tons of excess sludge (of 85%,
moisture content) a day. The quality of the treated
waste water is unaffected by pH fluctuations in the
untreated water.
* * *

Studies on the treatment of sugar refinery waste water
by the biodisc process. S. TANIGAKI, Y. SAKA and N.
SuzUKI. Proc. Research Soc. Japan Sugar Refineries’
Tech., 1975, 25, 77-86.—Details are given of trials on
refinery effluent treatment by a two-stage rotating
disc, made of polystyrene, and a conical clarifier.
The BOD was reduced by about 95% at a load of
20 g.m* per day and by about 909 at 40 g.m~2 per
day, while the reduction in COD was of the order of
60-75%; at a load of 20 g.m~2 per day; COD removal
was affected by colouring matter in the waste water.
The BOD load of the initial waste could be increased
if the disc speed were raised to a maximum of 20 rpm;
beyond this speed, the biomass floc disintegrated and
the effluent clarity fell. An overall BOD load of
30 gm™2 per day is recommended for the initial
waste. The ratio of sludge production to BOD was
20-30:100.

* * ¥*

Refined sugar in Malaysia. Two different methods of
sugar refining. T. YAMANE and H. Asal.  Proc.
Research Soc. Japan Sugar Refineries’ Tech., 1975, 25,
88-90.—Information is given on the method used up
to 1973 for melt liquor treatment at the refinery of
the Malayan Sugar Manufacturing Co. which involved
carbonatation, decolorization with active carbon
and a polish decolorization using “Amberlite TRA
401” anion exchange resin in Cl~ form. This has been
replaced by a simpler process, in which active carbon
treatment has been abolished and a new anion
exchange resin, “Amberlite IRA 4587, used in Cl-
form; this resin has proved more efficient than
“Amberlite IRA 401" and less susceptible to fouling
by colouring matter. (The earlier resin has a styrene-
divinyl benzene structure, while the newer one is an
acrylic-based resin.) However, the colour of the final
sugar is not as low as that obtained by the earlier
process, although it is lower than that of Taiwan
plantation white sugar, which is popular in south-east
Asia. Mention is also made of the refining techniques
used in the refinery section of a cane sugar factory
built by Hitachi Zosen Co. in 1973 at Kangar in
north-west Malaysia.



New books

Composition, properties and uses of molasses and
related products. B. P. BAKER. 80 pp; 25 X
32 cm. (United Molasses Trading Co. Ltd.,
Bowater House East, 68 Knightsbridge,
London, England SW1X 7LP.) 1975.

In 1971, United Molasses produced “The analysis
of molasses™!, one of the finest works on the subject
ever produced. Now, the same organization has
published a complementary volume concerned with
molasses properties and uses, and the two works
combine to make an excellent contribution to know-
ledge of the subject. As before, use has been made of
the loose-leaf ring-binder. There are 10 sections: the
sugar in molasses; the composition of cane molasses:
the composition of beet molasses; properties of
molasses; energy value of molasses; cane molasses in
animal feeding; distribution, metering and proportion
of molasses; molasses mixing; use of molasses in
fermentation; and condensed molasses solubles. A
table is appended for conversion of Brix to s.g. as
well as temperature and viscosity conversion tables.

The printing is highly legible and the layout excel-
lent. The language used is straightforward, and no
attempt is made to go into excessive detail—obviously,
it is felt better to leave the reader to obtain details
of specific processes from sources such as articles
abstracted in this journal; but for a general back-
ground, this work surely could not be bettered. For
readers interested in molasses utilization, this is an
excellent acquisition.

* * ¥*

Comptes rendus de la 15e Assemblée Générale de la
Commission Internationale Technique de
Sucrerie. 615 pp; 21 X 30 cm. (Secrétariat
Général, CITS, Aandorenstraat 1, B-3300
Tienen, Belgium.) 1976. Price: Fr.B. 1250.

The Proceedings of the 15th General Assembly of
the CITS, held in Vienna 12th-16th May 1975,
contains the text of 44 papers in the language in
which they were presented, with summaries in
English, French and German. The papers are
primarily concerned with beet diffusion and the
behaviour of non-sucrose substances during sugar
manufacture, and provide some of the most up-to-date
work on these topics. The papers are preceded by
details of sponsoring companies, members of the
Administrative Committee and of the Scientific
Committee, a photograph of the participants (with a
key), an extract from the opening and closing speeches
of the Chairman of the Scientific Committee, F.
SCHNEIDER, a foreword by the Secretary-General and
Treasurer of the CITS, J. HENRY, obituaries of
four leading members, and a list of the participants.
An author index is given at the back of the book.
The text is clearly printed on a matt paper. Copies
can be obtained by applying to the address above,
payment being made to C.C.P. 000-0018180-41 de la
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Caisse Tirlemontoise de Dépots, compte CITS No.
681-0001652-58.
* * *

Instability of world centrifugal sugar production.
G. B. HAGELBERG. 61 pp; 415 x 21 cm.
(Institut fiir Zuckerindustrie, Amrumer Strasse
32, 1 Berlin 65, Germany.) 1975.

Research Report No. 2 of the Berlin Institute Test
Unit is a statistical exercise aimed at determining the
extent and major causes of swings in world beet and
cane centrifugal sugar production. It is divided into
two parts, the first being devoted to the world situa-
tion, while the second concerns six selected beet and
cane sugar-producing countries (West Germany and
the US for beet, and Australia, Hawaii, Mauritius
and South Africa for cane).

The pattern of trends in production of beet sugar,
cane sugar and world sugar are shown by graphs and
tabulated data covering some 20 years. While
instability in the beet sector has been greater than
with cane sugar, in only a few cases have the deviations
from the mean been statistically significant. World
sugar production has shown greater stability than
beet and cane sugar production, respectively, since
the deviations in beet and cane sugar have tended to
be counteracting. While geographical distribution
has had a stabilizing effect on sugar production, this
factor is limited because of the large proportion of
world sugar which is produced in just a few countries.
Fluctuations in sugar yield per unit area were found
to have greater effect on total production swing than
fluctuations in beet or cane yields.

The work, available in English, is interesting as
background material for the establishment of regu-
latory policies for sugar production and stocks.

* o o* *
The Gilmore Louisiana-Florida-Texas-Hawaii-Puerto
Rico sugar manual 1975. Ed. C. M. McKAay.
222 pp; 21-5 X 28 cm. (Sugar Publications,
Gilmore Sugar Manual Division, 503 Broad-
way, Fargo, North Dakota, 58102 USA.) 1975.
Price: $30.00.

For the first time, all five cane areas mentioned in
the title appear in the one volume; previously Puerto
Rico had been covered by a single edition, while
Texas had received no mention (the W. R. Cowley
factory having started operations only comparatively
recently), and a single edition had been devoted to
the other three areas.

The work is a guide to the sugar factories and their
chief personnel, with details of equipment and
performance data for 1973 and 1974 as well as general
information about each factory. There is much that
would be of value to readers interested in the particular
industries, and the contents are well set out and very
legible.

11.8.J., 1972, 74, 250.



Laboratory methods

& Chemical reports

Effect of campaign length on the viscosity of and
diffusion in beet sugar syrups. M. N. DADENKOVA et al.
Izv. Vuzov, Pishch. Tekh., 1975, (3), 177-178.—The
diffusion coefficient for sucrose and kinematic
viscosity were determined for thick juice during two
campaigns at three Soviet sugar factories. The mean
values obtained at temperatures in the range 25-80°C
for purities of 88-8-9:38 showed that the colloids
content rose sharply, the viscosity increased and the
sucrose diffusion coefficient fell as the campaign was
extended beyond January, The values of the two
factors for a given Brix were very similar between
factories and campaigns. The Stokes-Einstein law
was found to be invalid for the diffusion-viscosity
relationship.

* * *

A laboratory constant-temperature device for deter-
mining the sugar content in raw material. 1. A.
PRIKHOD’KO. Referativ. Inform. Zakonch. Nauch.-
Issled. Rabot. Vuz. UkSSR, Pishch. Prom., 1972, 6,
4-7.—Details are given of a device for sugar deter-
mination in beet brei which has earlier been described
in connexion with dry solids determination'.

* * *

Quantitative determination of organic acids in sugar
factory products by means of a densitometer. G. P.
VOLOSHANENKO and A. M. SHEVCHENKO. Referativ.
Inform. Zakonch. Nauch.-Issled. Rabot. Vuz. UkSSR,
Pishch. Prom., 1972, 6, 7-8.—Organic acids in
molasses, including oxalic, tartaric, citric, malic and
malonic acids, were concentrated by electrodialysis
and treatment with cation exchange resin in H* form;
they were then separated by paper chromatography
using 7:1:2 n-butanol:formic acid:water as solvent.
The spots were developed with a 0-049, solution of
bromophenol blue in acetone-alcohol mixture and
the amounts present determined quantitatively from
the optical densities. The R; values of twelve acids
are given as well as details of the technique used to
prepare calibration curves. The method is applicable
to organic acids in juices and other factory products.

* * *

Determination of soluble calcium salts by a flame
photometric method. L. G. KALINENKO. Referativ.
Inform. Zakonch. Nauch.-Issled. Rabot. Vuz. UkSSR,
Pishch. Prom., 1972, 6, 8-10.—K, Na and Ca were
determined in 2nd carbonatation juice, thick juice
and syrup by flame photometry and the results con-
verted to alkaline ash. Soluble lime salts were deter-
mined from the alkaline ash (9} 100°Bx) and from the
known non-ammonia alkalinity of the product. The
flame photometric results (for which considerable
dilution of the test sample was necessary) were
compared with those obtained by a method of
BARABANOV in which a 15-ml sample is charred over
an open flame, a pre-determined quantity of H,0,
added and the precipitate ashed in a muffle furnace
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at a temperature not exceeding 600°C. The ash was
dissolved in 0-2N HCI solution and titrated with
0-IN NaOH to give the alkaline ash ¢, 100°Bx.
Differences between the two sets of values were
slight (maximum of + 5%).

* ¥ *
The dependence on temperature of the pH of beet sugar
factory products. L. P. REvA and N. L. 1ZBINSKAYA.
Referc:iv. Inform. Zakonch. Nauch.-Issled. Rabot. Vuz.
UkSSR, Pishch. Prom., 1972, 6, 10-11.—For each
beet sugar factory product the pH falls to a minimum
with rise in temperature in the range 25-85°C.
Investigations conducted to establish the effect of
acid or alkaline constituents on the change in pH are
reported and a mathematical expression given for
calculation of the pH of hot products at the process
temperature based on knowledge of the pH at room
temperature and the mean temperature coefficients.
A table is also given showing the pH range for
products from press juice to molasses, the changes in
pH brought about by temperature change and the
values of the temperature coefficients.

* * *
PCB and organochlorine pesticides residue in sugars.
T. MIK1. Proc. Research Soc. Japan Sugar Refineries’
Tech., 1975, 25, 32-38.—Gas-liquid chromatography
was used to determine polychlorinated biphenyls
(PCB) in refined, liquid and raw sugar as well as
refinery molasses, and BHC, DDT, DDE and “Diel-
drin” in raw sugar. Results, given in the form of
chromatograms, showed that no PCB was present in
refined and liquid sugar and was present, at less than
0-03 ppm, in only 3 out of 20 raw sugar samples and
3 out of 5 refinery molasses samples. Two of the 18
raw sugar samples analysed for BHC showed a
relatively high y-BHC peak, but the total BHC
content was still less than 0-0063 ppm; only a few
samples revealed DDT and DDE, but the components
were only just detectable.

* x ¥
A continuous determination of sugars in condensed
water. Y. TAKATORI, R. TovyaMA and T. TAKEZAKI.
Proc. Research Soc. Japan Sugar Refineries’ Tech.,
1975, 25, 47-52.—A system for continuous detection
of sugar in condensate is described which is based on
the fact that heating of condensate to a high tempera-
ture (265°C) at high pressure (20 kg.cm™2) causes a
considerable increase in the electrical conductivity of
sucrose compared with water. Tests in which 0-50
ppm sucrose was added to condensate showed that a
S-minute retention in the heating tube incorporated
in the system gave higher conductivities than did a
2%4-minute retention and that in the former case
there was linearity between conductivity and sucrose
up to 10 ppm. The system detected as little as 1 ppm
sucrose and can also be used to detect glucose,
fructose, formalin and starch.

1 PRIKHOD'KO: 1.S.J., 1972, 74, 348.



Thin-layer chromatographic method for the identifica-
tion of mono-, di- and trisaccharides. S. A. HANSEN.
J. Chromatogr., 1975, 107, (1), 224-226.—A method
is described in which plates were precoated with
silica gel and impregnated with sodium phosphate;
4:4:2 acetone:iso-propanol:0-1M lactic acid was
used as solvent, and the spots were revealed with
aniline-diphenylamine :acetone:80 %, phosphoric acid.
Ry values and the colour reactions are given for 28
sugars.
* * *

Gas chromatographic investigations of the behaviour
of non-sugars in the technical process of sugar recovery.
E. REINEFELD, K. M. BLIESENER, A. REINEFELD and
L. RexILius. Zucker, 1975, 28, 472-481.—See 1.S.J.,
1976, 78, 28.

* ¥* *

An optical method for determining the granulometric
composition of sugars and massecuites. D. TONINGER-
ovA and K. HAMPLOVA. Listy Cukr., 1975, 91, 152—
157.—Details are given of a method for determining
crystal size distribution by means of a special device
which comprises a microscope and a semi-automatic
analyser for measuring and counting. Sugar-saturated
glycerine (4 ml) is added to 1 g of sugar or massecuite
sample and placed on the slide carrier for photo-
graphing at a magnification of 20 . The photograph
1s divided into a matrix of mm squares and the crystals
measured and grouped into sieve sizes. Comparison
of results for normal sieve analysis and the optical
method shows insignificant differences for the size
range 0-2-2-0 mm.
* * *

Simplified procedures for precipitation and separation
of starch for its determination in sugar cane juice and
its products. G. EL-K. SAYED, A. A. EL-BADAWI and
M. S. MOHAMED. Tech. Bull. Egyptian Sugar and
Distillation Co. Sugar Cane Dept., 1972, (35), 16 pp;
through S.1.4., 1975, 37, Abs. 75-1269.—The develop-
ment of a rapid, accurate method of starch extraction
for iodine colorimetry is described with tabulated
results. Filtration always gave lower recovery than
centrifuging. For raw juice, screen off the coarse
particles, add filter aid, centrifuge for 5 min at 5000
rpm and discard the supernatant (which includes
floating cane wax); wash the precipitate with 809
ethanol to remove pigments and centrifuge as before;
dissolve the starch in CaCl, solution of 1-3 s.g. at
100°C and centrifuge off the filter aid at 3000 rpm.
Modifications to this method are indicated for
clarified juices, syrups, and sugar end products or
intermediates. Results at Kom-Ombo factory ranged
from about 0-2 g.litre~! for pre-evaporated juice to
about 1 g.litre~! for molasses; raw sugar contained
about 400 ppm.

*

* *

Quality of cane juice. III. Changes between cutting
and milling of sugar cane. G. EL-K. SAYED, A. A.
EL-BADAWI and M. S. MOHAMED. Tech. Bull. Egyptian
Sugar and Distillation Co. Sugar Cane Dept., 1972,
(38), 15 pp; through S.I.4., 1975, 37, Abs. 75-1119.
Samples of the plant, Ist and 2nd ratoon crops from
three cane varieties were crushed 0, 24, 48 and 72
hours after harvesting and the juices analysed for
purity, ppm starch on Brix, reducing sugars % sucrose
and fructose % sucrose; results are graphed and
briefly discussed. Starch content decreased at a
reducing rate; fall in purity and deterioration in the
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fructose ratio and glucose ratio was usually slight
after 24 hours, but became progressively more rapid.
Fructose 9 sucrose is considered to be a reliable index
of cane quality.

* * *

Cane juice alpha-amylase. G. EL-K. SAYED, A. A. EL-
Bapawl and M. S. MOHAMED. Tech. Bull. Egyptian
Sugar and Distillation Co. Sugar Cane Dept., 1972,
(40), 23 pp; through S.I.4., 1975, 37, Abs. 75-1239.
Alpha-amylase in Egyptian cane juice showed
maximum activity at about pH 5-5; after partial
purification with chilled acetone, the optimum pH
was about 6. Its optimum temperature was 60°C, but
prolonged exposure to this temperature caused
inactivation.  Activity increased with increasing
substrate and enzyme concentrations up to constant
levels, other conditions being constant. As cane
matured, there was negligible increase in amylase
activity as starch concentration increased manyfold,
and varieties with higher starch contents had lower
amylase activities. In post-harvest deterioration, the
enzyme activity increased as the starch concentration
decreased. The amylase activity increased from the
bottom of a cane stalk to the top.
* * *
Fluorimetric determination of reducing sugars with
ethylene diamine sulphate. S. HonpA, K. KAKIMOTO,
K. Supo et al. Anal. Chim. Acta, 1974, 70, (1), 133—
139; through S.I.4., 1975, 37, Abs. 75-1260.—
Reducing sugars were reacted with a 10-fold molar
amount of ethylene diamine sulphate in phosphate
buffer solution at pH 8:0. The fluorescence spectra
obtained after 3 hours heating had excitation and
emission maxima at 460 and 465 nm, respectively;
relative intensities are tabulated. Sucrose, raffinose
and other non-reducing sugars did not produce
fluorescence under the conditions used. The method
is suitable for the determination of 0-004-0-4 pmol
reducing sugars in the presence of glycosides or
neutral polysaccharides.
* * *

Method for simultaneous determination of carbo-
hydrates in molasses by gas chromatography. A. Borys
and S. J. KUBACKIL. Prace Inst. Lab. Badaw. Przem.
Spozyw., 1974, 24, (3), 381-394; through S.I.A4.,
1975, 37, Abs. 75-1268.—Two versions of the method
are described: one permits simultaneous determina-
tion of mono-, di- and trisaccharides, while the other
is suitable for only mono- and trisaccharides. Mol-
asses was clarified with lead acetate and the sugars
were converted to their silyl derivatives before separa-
tion; meso-inositol was used as internal standard.
For sucrose and raffinose, the methods showed high
precision. In glucose determinations, the error
depended on the content in the molasses. The highest
errors, about 209, occurred in fructose determina-
tions. Losses of sugars occurred during clarification
of the samples, and for raffinose could reach 24 %.
* % *

Effect of concentration and temperature on the thermo-
physical properties of sugar solutions. D. E. SINAT-
RADCHENKO and V. D. Porov. Sakhar. Prom., 1975,
(8), 26-28. A graph is presented for calculation of
sugar solution viscosity (both dynamic and kinematic),
molecular diffusivity, temperature and heat conduc-
tion, heat capacity and density as functions of Brix
tion, heat capacity and density as functions of Brix in
the range 0-90° and temperature in the range 0-140°C.



‘By-products

Furfural and levulinic acid prepared concomitantly from
bagasse pith. C. 1. Neg and W. F. YsE. Taiwan Sugar,
1975, 22, 49-53.—Since 30-40%; of bagasse takes the
form of pith, disposal of which is difficult after its
separation in the paper mill, experiments were
conducted on the preparation of furfural and levulinic
acid by distillation. Maximum yield of levulinic acid
(52-8% of the original content in pith) was obtained
by distilling for 20 minutes at 170°C and 10 minutes
at 170-190°C, while maximum furfural yield (£4 % of
the original content) was also obtained under these
conditions. No clear difference was found in % yields
between fibre and pith, although the furfural and
levulinic acid contents in fibre were slightly higher
than in the pith.
¥* * *

An experiment on bagasse bulk storage by wet piling.
ANON. Taiwan Sugar, 1975, 22, 54-55.—Preliminary
tests are reported in which fresh bagasse was mixed
with fresh water or with an acidic biological liquor to
give a suspension of 3-5% consistency and pumped
to a storage area having an aerated floor. After the
pile was stacked to a desired height, liquid was applied
continuously by recirculation every day for 11 months
in the case of the water suspension and 9 months
where the biological liquor was used. To ensure that
the pile density does not increase sufficiently to
prevent molasses penetration, the rate of liquid
recirculation and the quantity of molasses should be
increased. Continuous application of liquid prevented
aerobic fermentation and hence temperature rise in
the pile, thus inhibiting deterioration of the fibres.

* ¥* *

An experiment on bagasse fermentation for beef cattle
feeding. C. H. Lwu. Taiwan Sugar, 1975, 22, 56-57.
Fermentation of a bagasse-molasses-urea-chlorinated
water mixture with a Monilia sp. culture at 30°C for
18 hours gave a product which was almost as good
as cane tops in terms of feed efficiency (weight of feed
used/body weight gain) and was much better, after 3
months, than unfermented bagasse-molasses mixture.
The fermented bagasse had a crude protein content
of 4-149% (compared with 1-4% in the untreated
bagasse), while the fibre content was reduced from
34-45% to 31-88%.
* * *

Composition and yield of sugar cane at different ages
in relation to its utilization as an energy source for
livestock. J. DEVILLE and Y. WONG You CHEONG.
Rev. Agric. Sucr. Maurice, 1974, 53, 132-137.—The
changes in yield and composition of cane stalks,
derinded stalks and tops were determined at 5, 7
and 10 months in the case of S 17, M 93/48 and
M 377/56 varieties. Tabulated data for two locations
indicate that, although the dry matter content
increased with age, the protein content of the stalks
was very low; crude fibre content decreased, while
there was little change in the lignin content. The
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total available carbohydrates (TAC) content in the
stalks increased steadily, particularly from 5 to 7
months, whereas it fell consistently in the tops of all
varieties during this time, increasing again at 10
months. Ether extract was very low in the stalks.
Yields of total carbohydrate, of importance for the
feeding of cattle, were much greater at one site than
at the other, while varietal differences were also found.
Comparison between the results and values obtained
in Barbados show discrepancies in terms of age for
maximum yield.
¥* * *

Deferred grazing of sorghum by beef steers, supple-
mented by molasses and urea. A. R. FRONTERA,
J. L. ReBoLA and E. L. VALY. Rev. Agron. Noroeste
Argentino, 1974, 11, 227-239.—Fattening steers
were grazed on sorghum, some being provided with
supplementary 10:1 molasses:urea mixture. No
metabolic disorders were observed in the latter and
body weight gains were greater at 1:187 kg per day
against 0950 kg per day for the former animals.
»* * *

The effect of various factors on energy consumption and
dust emission from pulp dryers with reference to the
residence time behaviour of the pulp during drying.
T. CroNEwITZ, G. MULLER, B. BISSINGER and F.
STADLER. Zucker, 1975, 28, 401-410.—See I.S.J.,
1976, 78, 126.

* * *

Increasing the economic efficiency of dried pulp
production in beet sugar factories. N. M. TKACHENKO.
Referativ. Inform. Zakonch. Nauch.-Issled. Rabot. Vuz.
UkSSR, Pishch. Prom., 1972, 6, 32-33.—The author
state that about 609, of all the beet pulp from Soviet
sugar factories is transferred to open pits and used in
an acid form. He recommends a number of measures
for improving dried pulp production, including
replacement of obsolescent and worn-out presses and
pressing to 20-259% dry solids, establishment of
mechanized pulp silos and synchronizing pulp
production with juice extraction.

* * *

Content of higher alcohols in molasses wort as a
function of the yeast strains used. V. F. SUKHODOL,
A. M. Kurts, P. M. MAL'TsEv, 1. D. MovCHAN and
A. M. SHEVCHENKO. Izv. Vuzov, Pishch. Tekh., 1975,
(3), 64-68.—The composition of three molasses
samples from different alcohol distilleries was deter-
mined and distillate obtained from them analysed for
ethyl and higher alcohols. Results are presented in
the form of tables and gas chromatograms. The
strain of yeast was found to have a considerable
effect on the distillate higher alcohol content, strain
B of the Saccharomyces sp. used tending to give a
greater proportion of iso-amyl alcohol than did
hybrid yeasts, which tended to increase the accumula-
tion of n-propanol.



Brazil sugar exports'

1975 1974 1973
metric tons, raw value
Afghanistan 13,422 — 10,317
Algeria 173,267 279,476 78,706
Bangladesh . — — 48,290
Chile: ... . 38,874 51,880 54,818
China.. .. 71,942 — 367,598
Cyprus .. — 1,065 2,129
Egypt 2,170 62,962 —
EEC ...... 226,442 212,452 116,315
Finland 11,735 — 47,081
Ghana 5,424 — —
Greece — 10,663 7,312
Hungary — 19,324 —
India ....... — — 12,095
Indonesia — = 68,462
Iran ....... 38,973 62,298 190,099
Iraq 277,171 247,310 221,566
Israel 34,418 21,005 2,405
Ivory Coast . 7,322 — 1,073
Japan 346,593 234,994 129,015
Jordan — — 11,480
Korea, South — — 10,250
Kuwait 18,593 — —
Lebanon 9,774 32,064 42,598
Libya i — 11,148 —
Malaysia . — — 7,650
Malta. . ... 2,224 — —
Morocco . 12,802 61,078 105,430
Pakistan 11,185 — 21,960
Portugal 40,066 11,000 58,250
Qatar  .......... — 5,933 —
Saudi Arabia 11,933 — —
Senegal .. cos s e 6,861 40,088 —
Singapore . . . — — 16,152
Spain  .... 23,378 79,864 —
Sri Lanka . — — 111,591
Sudan E — — 104,280
Surinam — — 1,597
Syria  ..... 61,048 70,217 53,628
Tunisia 12,215 47,830 28,160
Turkey ..... - 11,037 —
Uruguay — 12,740 11,545
AL 154,673 699,028 445,584
USSR ..... 95,494 — 438,154
Venezuela ........ — 12,153 36,900
Vietnam, South — — 73,382
Yeren: . sy cne s — 5,047 —
Yemen, South . 5,966 — —
Yugoslavia 15,946 — 39,434
1,729,911 2,302,656 2,975,306
* * *
B 2
Thailand sugar exports
1975 1974 1973
———(metric tons, tel quel)——
Indonesia 0 0 32,351
Iran 34,756 71,624 11,990
Traq 0 34,087 10,581
Japan 214,737 221,966 0
Lebanon 0 12,272 0
Malaysia ... 67,841 33,924 101,263
Morocco ... 11,159 0 0
Singapore . .. 0 10,999 0
Sri Lanka 29,216 11,974 23,571
Syria 13,195 0 0
USA: o siown i 67,040 23,394 17,180
Vietnam, South 0 0 61,358
437,944 420,240 258,294

M & B sugar cane herbicide exports.—May & Baker Ltd.
recently despatched one of their largest single shipments ever
in response to an order from Quimimport in Cuba for ““Asulox’
40, worth approximately £750,000. “Asulox™ 40 is a trans-
located herbicide developed by May & Baker for the control
of grass weeds in sugar cane. In 1974, M & Breceived a Queen’s
Award to Industry for technological innovation in respect of
“Asulam”, the active constituent of “Asulox™ 40. “Asulox” 40
is considered very important in the Cuban sugar industry,
and its usage has more than doubled each year for the past
three years, largely in respect of its great value in controlling
the problem sugar cane weeds Johnson grass (Sorghum hale-

ense) and corn grass (Rotthoellia exaltata).
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Brevities

£5m. order for sugar centrifugals.—Against fierce competition
from Federal Germany and the USA, a British and Mexican
joint-venture company has won an order worth £5,000,000 to
supply plant for six new sugar factories being built in various
parts of Mexico. The deal was agreed between the Comision
Nacional de la Industria Azucarera, a Government Agency,
and Centrifugas Broadbent Inter-Americana, an associate
company of Thomas Broadbent & Sons Ltd., of Huddersfield,
England. It involves the supply of 150 centrifugals; up to
40%, of the components will be made in England while the
remainder is to be produced at a new plant being erected near
Toluca, close to Mexico City. The Mexican Government has
taken a 409 interest in the associate company, through which
the Huddersfield firm, one of the larger producers of centri-
fugals in the world, hopes to increase involvement in an industry
which currently produces about 2:6m. tons of sugar annually.

* * *

International Sugar Organization booklet.—In 1963 the
International Sugar Council published in two volumes, “The
World Sugar Economy, Structure and Policies”, covering
national sugar economies and policies, and the world sugar
situation in general. Those who found in these volumes a
valuable source of reference have long urged that they should
be updated. This has now bsen taken up. As the studies
on individual countries are completed and agreed, they will
be issued in booklets covering two or three countries. The
first of these booklets covers three African countries, the
Malagasy Republic, Mauritius and South Africa, and is available
from the International Sugar Organization, 28 Haymarket,
London, SW1Y 4SP England, price: 75p, plus postage. This
cross-section of African countries illustrates the diversity of
developments in sugar policies during the ’sixties. Malagasy,
which became an independent country within the French
Community in 1960, widened its exports market and concen-
trated on shipments to other African countries and to the
United States. Mauritius, which became independent in 1968,
remained one of the largest exporters under the Common-
wealth Sugar Agreement. Cane cultivation in Mauritius had
almost reached the limit of productive land and production
was expanded by raising yields per acre. South Africa ceased
to be a member of the Commonwealth Sugar Agreement in
1962 and developed its exports to world markets, particularly
to Japan. Theexpansionof production, however, was cautious
and limited until the potentialities of the export market became
clear. This first booklet is available in English. Translations
into French, Russian and Spanish are in preparation.

* * *

Sugar cane consultants in Barbados.—Sugar Cane an-
sultants is a newly-formed group in Barbados, comprising
Bruct Inniss, KEITH LAURIE and GERALD PROVERBS who call
on great experience in agronomy, sugar technology and animal
production and offer professional advice in these fields. Based
on a unique experience in the use of derinded and chopped
whole cane for animal feeding (the “Comfith” process), the
group can provide expertise in development of animal feeds,
livestock management, etc., as well as the more usual fields of
agricultural and process technology, the latter including a new
patented process for amorphous sugar production. The group’s
address is “Glenaire”, Reservoir Road, Brittons Hill, St.
Michael, Barbados.

* *

Mexican sugar commission®.—The Mexican Government
has set up the Comisién Nacional de la Industria Azucarera to
develop the sugar industry, and has established a 1,000,000,000-
peso fund for the purchase of machinery and equipment to
improve sugar milling facilities.

* * *

Deferment of Australian exports to Japan®.—It is reported
that agreement has been reached for deferment of part of the
sugar purchased by Japan from Australia. Originally 450,000
tons were to be shipped during the period July/December 1976
but it is now agreed that 150,000 tons of this is to be shipped
during January/June 1977.

1 C. Czarnikow Ltd., Sugar Review, 1976, (1270), 25.

2 ibid., Sugar Review, (1269), 19.

3 Bank of London & S. America Rev., 1976, 10, 156.

4 F. O. Licht, International Sugar Rpt., 1976, 108, (6), 11.




Brevities

US sugar exports'.—Before 1974 US crystal sugar exports
seldom exceeded 8000 short tons, raw value, annually. But in
1974, owing in large part to tight world supplies and very high
prices, US exports exceeded 70,000 tons. In calendar year 1975
refined sugar exports reached 223,900 tons, according to Bureau
of Census data. Canada received more than one-third of US
crystal sugar exports and more than 909, of liquid sugar
exports, totalling 82,622 tons. One reason for increased
Canadian imports may have been work stoppages in Canadian
refineries. The EEC received about a quarter of 1975 US
sugar exports (49,733 tons), and Japan imported 49,503 tons
of US sugar from Hawaii. The level of exports for 1976 is
not expected to return to pre-1974 levels and will probably
be comparable with more recent exports.

* * *

West German campaign results, 1975/76°.—A total of
18,898,646 metric tons of beets were processed during the
1975/76 campaign, against 16,757,601 tons in the previous
campaign. The substantial increase was the consequence of
an enlarged beet area (435,573 ha vs. 377,472 ha®) since the
beet yield per hectare was lower at 43-1 tons than the 44-5
tons of the previous year. In spite of the 12:88%, increase in
the beet slice, sugar production was only 3-94° higher, owing
to the unusually low extraction obtained during the 1975/76
campaign, amounting to only 13-589%, as against 14:73%, in
1974/75 and 15-13%, in 1973/74. The low beet yield and sugar
extraction gave a sugar per hectare figure of only 5-89 tons,
compared with an average of 6-89 for the previous 5-year
period. Sugar produced amounted to 1,994,463 tons of white
sugar and 314,934 tons, white value, in the form of raws and
intermediate products, i.e. a total of 2,309,397 tons, against
2,221,940 tons in 1974/75. Corresponding figures expressed
in metric tons, raw value, are 2,565,996 for 1975/76 and
2,468,822 for 1974]75.

*

Nigeria sugar factory plans®.—It is reported that the Govern-
ment of Nigeria and the Indian Mehta Group have made a
contract for the erection of a new sugar factory at Lafiagi,
300 kilometres north-east of Lagos. The factory is to come
on stream in 1978 and is to have an annual production capacity
of 60,000 tons of sugar.

*

Denmark campaign results, 1975/76°.—The six beet sugar
factories in Denmark sliced a total of 2,967,003 metric tons
of beet in 1975/76 as against 2,811,300 tons in the previous
campaign. Sugar production was 389,800 tons, white value.
compared with 381,000 tons in 1974/75.

* * *

Hong Kong sugar imports and exports®.—Imports of sugar
by Hong Kong during 1975 totalled 76,909 long tons, tel quel,
as compared with 80,640 tons in 1974. The major suppliers
were China with 21,968 tons (23,988 tons in 1974), Japan with
13,573 tons (14,267), Malaysia and Brunei with 13,359 tons
(10,663), South Korea with 8767 tons (18,067), North Vietnam
with 6710 tons (6506) and Singapore with 6269 tons (1314).
Exports and re-exports totalled 13,958 toms,- a considerable
increase on the 2805 tons of 1974, the principal destinations
being China (5300 tons), Sri Lanka (3195 tons), Afghanistan
(1968 tons) and Malaysia & Brunei (1600 tons).

* * *

Venezuela sugar purchases’.—Venezuela is to purchase sugar
for future delivery, to take advantage of current low terminal
prices, and to safeguard against a possible shortfall in domestic
output. The volume to be purchased has not yet been decided.
It is expected that these will be Venezuela’s last sugar purchases
abroad because expansion of existing sugar factories and the
building of new ones is to start this year. Sugar purchased
abroad in 1974 and held in reserve as domestic demand in-
creased is now virtually used up.

* * *

Paraguay sugar production 1975%.—Production of sugar in
1975 amounted to 51,876 tons, compared with 71,876 tons in
1974.  Private sources report that sugar exports in 1975
amounted to 25,000 tons, an increase of 1000 tons over the
1974 total.
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European sugar beet
areas, 1976’

1976 1975 1974
Estimate
(hectares)
Belgium/Luxembourg . . 100,000 i 104,426
nmark ............ 80,000 86,000 68,000
Fran¢e - se: ows oo 560,000 560,000 508,000
Germany, West 435,000 435,573 377,472
Holland ....... 143,000 136,515 115,648
Ireland .. 34,000 33,000 25,680
| 280,000 260,000 189,227
United Kingdom . . .. .. 206,400 193,336 182,432
Total EEC. ......... 1, 838,400 1,824,024 1,570,858
AUSIia: 5 cos 5o 5w i 59,000 59,864 53,666
Finland .............. 26,000 23,230 21,306
GICECE! aoie swots ot wives 220 43,200 44,500 26,973
Spain 210,000 190,500 127,918
Sweden 5 52,500 52,600 46,500
Switzerland .. 12,500 11,500 9,919
Turkey ...... 220,000 213,250 153,204
Yugoslavia .......... 126,000 108,000 100,443
Total West Europe .. 2,587,600 2,527,468 2,110,814
ATBANIR sicn e s vews v 6,000 6,000 6,000
Bulgaria......... 65,000 62,700 58,000
Czechoslovakia 205,000 200,000 190,000
Germany, East ...... 275,000 268,000 235,367
Hungary 130,000 123,180 92,762
Poland .... 530,000 500,000 445,000
Rumania .. 283,000 275,000 250,000
USSR .............. 3,760,000 3,690,000 3,610,000
Total East Europe .... 5,254,000 5,124,880 4,887,129
Total Europe ........ 7,841,600 7,652,348 6,997,943
* * *
L] 2 o 10
Argentina sugar statistics
1975 1974
—————(metric tons, raw value)——-——
Initial stocks...... 2 736,254
Production ...... 1,367,180 1,513,625
1,873,021 2,249,879
Consumption 1,086,317 1,100,269
Exports—Algeria 0 45,279
Chile .. 0 65,454
Egypt 14,056 34,365
Finland 0 4,241
France . . 2,000 31,248
Greece . . 0 984
Holland 0 894
Iran .. 0 63,652
Iraq .. 0 21,742
Japan .. 10,893
Libya 54,344 32,609
Morocco 4,500 27,406
Senegal. . 3,883 0
Spain .. 9,458 49,878
Sri Lanka 0 10,760
Syria. . .. 0 16,538
Tunisia. . 0 17,939
UK ... 5,534 79,333
Uruguay 0 8,000
USA .. 92472 100,018
Venezuela 0 12,119
Yugoslavia 0 11,154
Zaire. ..., 0 10,156
s 197,140 _ 643,769
Final stocks ...... 589,564 505,841

g U.S.D.A. Sugar & Sweetvner Rpt., 1976, 1 (1), 16; (2), 7.
2F. O. Licht, International Sugar Rpt 1976 108, (5) 6-7.
3 C. Czarnikow Ltd., Sugar Review, 1976, (1272) 33.
4 F. O. Licht, Imernatmnal Sugar Rpt., 1976, 108, (4), 9.
© Zeitsch. Zuckermd 1976, 101, 164.
8 C. Czarnikow Ltd., Sugar Rewew 1976, (1271), 28.
7 Public Ledger, 14th February 1976.
8 Bank of London & S. America Review, 1976,
® F. O. Licht, Daily Sugar Information Service, 1976 19 (40),

153.
10F. O. Licht, International Sugar Rpt., 1976, 108, (7), xii.
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WALKERS FIVE ROLL MILL

FOR CONVENTIONAL MILLING
OR DIFFUSER BAGASSE DEWATERING

ALL ROLLS 84" x 42 DELIVERY AND TOP HYDRAULICS
TURBINE DRIVE COMPLETE WITH HIGH AND LOW SPEED GEARING
LET US SOLVE your MILLING AND DIFFUSER DEWATERING PROBLEM

WALKERS LIMITED o=
P.0. BOX 211, MARYBOROUGH, QUEENSLAND, AUSTRALIA

Telex: 71578
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SUGAR CANE

PROJECT ENGINEER

£7500—8000

We are a leading Belgian engineering
company in sugar factory turnkey projects.

We offer excellent career opportunities to
experienced senior British engineers with at
least 5 years' experience in sugar projects or
production; offices in Brussels.

Please apply to EMPAIN-SCHNEIDER, Ave
de Tervuren 216, B1150 BRUSSELS, Belgium.

FOR SALE

SUGAR FACTORY
CAPACITY: 500 TONS/DAY

Located at
ACAJOU-LAMENTIN/MARTINIQUE

Please contact: Ste St-dames
.P. 37
97230 Ste-Marie/Martinique
Telex 029 559 Phone 75 30 02

SUGAR FAGTORY LIQUIDATIONS

I CANE SUGAR FACTORIES: 750, 1200, 2000, 3000 TPD. I

MILLING TANDEMS: 4-3 Roll, 24in. x 42in.; 9 and 12 Roll,
34in. x 60in.; 14 Roll, 34 in. x 66in. Steel housmg and gears;
:003 h.p. turbine, 160 psi, with gear reducer and steel gearing
o 6 rpm.

FILTERS: 3 Oliver, 8 ft. x 12 ft. Rotary Vacuum.

CLARIFICATION: 18 ft. and 20 ft. dia. Graver and Dorr Clarifiers;
500, 650, 1180 sq.ft. Juice Heaters.

CALANDRIA VACUUM PANS: from 600 cu.ft. to 2000 cu.ft.;
600 sq.ft. to 3000 sq.ff

EVAPORATORS: Quad Effects 13,700 sq.ft., 15,000 saq. ft.,
20,000 sq. ft., 24,000 sq. ft., 36,000 sq.ft.

SUGAR DRYERS: Link Belt Roto Louvre, 5ft. 2in. x 20ft.,
7ft. 5in. x 24 ft., 8 to 20 TDH.

TURBINE GENERATORS, Non-condensing: 1000 kW, 1250 kW,
2000 kW, 2500 KW, 4000 kW, 7500 kW, from 150 psi to 600 psi.

BOIILERS 20,000, 37,500, 40,000, 70,000, 125,000, 200,000, 220,000

TURBINES: 600 h.p., 150 psi, reducer, 480 rpm; 250 h.p.,
psi, reducer, 1000 rpm; others from 200 to 3500 h.p.

50 years service to the sugar industry |

BRILL EQUIPMENT COMPANY

39-41 Jabez Street Newark, N.J., 07105 USA
Telex 138944 Cable address: “BRISTEN", Newark, N.J.




BRASIL ACUCAREIRO

OFFICIAL ORGAN OF THE
INSTITUTO DO ACUCAR E DO
ALCOOL

(Sugar and Alcohol Institute)

A MONTHLY MAGAZINE containing
complete news and specialized
contributions on Brazilian and
International sugar agriculture

and industry.

Annual Subscription:
Brazil .............. Cr$ 100.00
Foreign Countries US$ 17.00
Single copies (Foreign).. US$ 2.00
Back copies .......... US$ 3.00

Remittances must be made in
the name of

BRASIL ACUCAREIRO

Rua 1° de Margo, 6 — 1° andar
POB 420
Rio de Janeiro — GB
BRASIL

SUGAR NEWS

A MONTHLY JOURNAL DEVOTED TO
THE INTERESTS OF THE PHILIPPINE
SUGAR INDUSTRY

FEATURES

Results of research and experiments in fields and
mills, and other important developments in the
Philippine sugar industry of interest both to technical
men and laymen ; sugar production, prices, and
market news and statistics ; write-ups on other
important and allied industries in the Philippines, etc.

Annual Subscription U.S. $10.00
post free (12 monthly issues)

Write for a free specimen copy
and for advertising rates.

Also Available:
PHILIPPINE SUGAR HANDBOOK

Editions: 1961, 1964, 1966, 1968 and 1970
at $15.00 each

Published by:
THE SUGAR NEWS PRESS, INC.
P.O. Box 514, Manila, Philippines

Mohno
pumps
solve
conveying
problems
in the

sugar
industry

- for all kinds of run-offs

- for calcium carbonate mud (from the rotary
filter) up to 50 9 dry solids

- for beet washer mud from settlers (normal
suction head 3-4 m)

- for all kinds of molasses

- for milk-of-lime

- forreduction and transfer of beet leaves,
beet tails, etc. from the beet washer
and for beet cossettes in water

- for liquid sugar

- for pulp (with exhausted cossettes)

- for thick juice (about 60 % dry solids,
temperature = 5-40°C)

- pumps and fillers for fondant mixture

NETZSCH-MOHNO PUMPS are self-priming,
handle media carefully, are of high wear
resistance, insensitive to excessive quantities of
air, solids or fibre in the medium, can pump
readily all highly viscous fluid media.

Please ask us for free advice. Technical
offices in West Germany and other
countries.

Netzsch-Mohnopumpen GmbH.
D 8264 Weldkraiburg,
Liebigstrasse 28, Germany
Telephone 06638/63-1,

Telex 056421
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Fosters

pipework service to industry

Fosters Power Piping Ltd
also Lea Brook Tube Works
Fosters automatic Wednesbury, West Midlands WS10'7ND
fire protection Telephone: 021-556 0276

sprinkler systems London - Scunthorpe - Nairobi.

“total systems concept”
Ferguson Stainless and Copper :

MUD FILTER SCREENS T

For over a half century,
Ferguson has been pro-
viding the right answer
for its sugar customers
all over the world. Today
Ferguson offers the sugar
industry a “total systems
concept” — quality prod-
ucts for every need, every
requirement. And it's
backed up by a highly

o Perforated

Metals skilled technical engi-
e Mud Filter neering staff.

Screens A
e Juice Screens Whether it's mud filter & CUIIIC&'
e Wire Cloth screens, centrifugal Slot

screens, centrifugal
backing wires or juice
strainer screens, Fergu-
son will work with you —

screens for you . . . We know how. FREE!
guaranteed NEW

straight PERFORATING CATALOG
with edges FERGUSON ="Vire <o’ e Lt Send

paraliel 130 Ernest St., Providence, R. I. 02905, U.S.A.  WIRE CLOTH today!

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




Precision Instruments

How do you control supersaturation?

Bring it under close control with the new B-S pan
refractometer developed by British Columbia Sugar Ltd.
This modification to a standard R.23 pan refractometer
applies AUTOMATIC control to the pan during the
critical period of crystal formation thus ensuring consist-
ent, reproducible results. The visual display of concen-
tration level is retained for those pan operators who
like to see what is going on whilst the automatic control
is being applied.

The modification can be fitted to an existing model R.23
by the user without difficulty. Full details of this instru-
ment and other refractometers and saccharimeters
from the manufacturers.

BELLINGHAM & STANLEY

| 81, MARKFIELD RO. LONDDN

TEL.O01B08 2678

Price: £2.25
or U.S. $5.50

per annual binding
(plus postage)

Fixed in an Instant

Practical and Durable

Bind your loose issues of the 1.S.J. month by month as received. In this maroon covered case they will open
flat to any page.

THE INTERNATIONAL SUGAR JOURNAL, LTD.
23a, Easton Street, High Wycombe, Bucks., England.




Suma Products
DRYING EQUIPMENT

MOISTURE BALANCE—TYPE D

The moisture balance type D illustrated is essentially the same
as the type CB excepting that it can take samples from 100 to
1000 grm depending on the density of the product. In the case of
bagasse the weight of sample possible is 100 grm contained in a
dish 250 mm long X 200 mm wide X 22 mm deep.

The scale range is graduated 0/1009, moisture and the max-
imum temperature of determination is 200°C controllable by a
resistance knob.

The accuracy of the scale for 100 grm is 4-0.5%, or 0.059, on
1000 grm sampies of material. The power required for operation
is 1 kW. A timer 0/60 minutes is fitted as standard.

Additional extras which can be fitted if required are:

1. Pyrometer. 2. Voltage stabiliser.
Please state single phase voltage and frequency when ordering

MOISTURE TELLER

Work carried out in South Africa using this type of dryer
gave excellent results in drying bagasse. Experiments revealed that
100 g of bagasse could be dried in 20 minutes at a temperature of
266°F, which agreed very closely with laboratory oven determina-
tions at 225°F for 20 hours. Such rapidity of determination is a
great benefit to the engineer. |

The equipment consists essentially of a fan which draws in
air, passes it over heating elements and then through the bagasse.
A time switch and thermostat are provided so that any temperature
between 90° and 150°C can be maintained with a time of operation
between 0 and 60 minutes.

Please state single phase voltage and frequency when ordering.

LABORATORY SUGAR DRYER

For the rapid estimation of moisture in sugars, a
comparatively large volume of heated air should
be passed over and through the sample. Care
should be taken in these estimations, however, as it
is essential to know the conditions of temperature and
time of drying during which period no decomposition
takes place. Once these conditions have been estab-
lished for a particular type of sugar estimations become
routine thereafter and results can be obtained in about
10 to 15 min.

This oven is fitted with a thermostat type TS.2,
which gives temperature control of £0.25°C over a
range of 4+60° from a central adjusted temperature.

Four sample containers are provided to fit into
recesses in the body of the oven, and two additional
containers are provided as spares.

This type of oven must be used in conjunction with a vacuum pump or the factory vacuum line, if available, for
drawing the air over the heating element, through the sample and into the vacuum line or pump trap. A time device can also be
supplied as an extra with a re-set push-button so that, simply by pushing the button for making contact, a whole series of
rapid determinations can be made under the predetermined conditions of time, temperature and air volume, the whole
process being automatic once the cycle is set in operation.

The Sugar Manufacturers’ Supply Co. Ltd.

196-204 BERMONDSEY STREET, LONDON, SEI3TP, ENGLAND
Telephone: 01- 407 5422 Cables: **‘Sumasuco, London S.E.1""

Printed by JOEN ROBERTS & SONS, Salford, Manchester; and published by the Proprietors, THE INTERNATIONAL SUGAR JOURNAL LTD., at 23a EastonStreat
High Wycombe, Bucks. Entered at the.New York Post Office as Second-Class Matter.

PRINTED IN GREAT BRITAIN, 2N AeE 2810
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