


THE A0B.R ENGINEERING SILO, 
WITH FULLY AUTOMATIC. STORAGE AND STOCK REMOVAL 

A SOLUTION WORTH EXAMINING FOR THE BEST CONDITIONS 
FOR SUGAR PRESERVATION. 

Pollution ... Undesirable lumps ... Moisture migration ... All these problems of bulk 
sugar preservation have been solved in the mechanized and insulated steel 
silo designed and developed by A-BmR ENGINEERING, thanks to : 

_ a waterproof steel shell. 
-keeping the sugar at a steady temperature. 
_the blowing of dehumidified air through the sugar layers. 

The k B 0 R  solution makes it possible to achieve a very low working cost which 
may be compared to any other method to the advantage of the A-B-R silo. 
Its weight is relatively light.giving a considerable saving in foundation cost. 
Safety has not been neglected : the AnBR silo i s  explosion - proof. 

Rotating beam with 
spreading plates. 

Our latest silo (25 000 tons.) 
in West - Germany. 

IT  TAKES LESS THAN ONE YEAR TO BUILD IT! 

Square ~r6re-orban, 7 ; 1040 Brussels, Belgium. 
m m m B g i n e e r i n g  

ph01;i:(o2)230 0 1  25; telex : 22 328 abreng . , . 



Other Renold products include :- 
Hydraulic, electrical and mechanically RENOLD LIMITED 
operated var~able speed systems. SALES DIVISION 
Coupl~ngs, clutches and brakes. 
Power transmission ancillar~es. 

MANCHESTER . ENGLAND 





Motor specially des~gned to meet 
end-users power requirements 

Speclal Suspension asslsts In 
darnpenlng effects of out-of- 
balance loads 

Plough operatlon ensures free 
discharge and completely cleared 
basket cycle tlme kept to a 
mrnlmum slnce sugar discharges 
In same dtrectron of rotatlon 

Automat~c Feed Valve and 
Llrnltlng Sensor arrangement 
ensures constant feedlng 
Independently of varlatlons In 
masseculte 

Hlgh unimpeded output ensured 
by Speclal Discharge Valve. 

Automat~c sequence controls 
programmed for step-by-step 
operatlon throughout cycle 

BUILT TO LAST.. . 
Wrlte for detalls 

I 

THOMAS BROADBENT & SONS LIMITED 
Huddersfield England HDI 3EA 
Telephone Huddersf~eld (0484) 221 11  Telex 51 51  5 Cables BROADBENT Huddersfleld 

A 
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Now More Than Ever.. . 

Boost Sugar 
Production 

Increase Efficiency 
Reduce Operating 

Difficulties 

With Hodag 
Sugar Products 

Hodag products for the Sugar Industry are designed to PH-2 DESCALER-A non-corrosive granular descaler 
increase efficiency, reduce operating difficulties, and specifically compounded for cleaning evaporators, 
maintain a high level of production in sugar processing. pans, and heat exchangers. 
Sugar factories and refineries throughout the world FLO-1-A molasses additive used to increase the 
rely regularly on Hodag with utmost confidence. fluidity and reduce stickiness and foaming. Benefits 
Backed by years of technical expertise in the Sugar the blending, pumping, transporting, and storing of 
Industry, these Hodag products have become molasses. Improves clarification for fermentation. 
standards. SANITROL-A high-potency microbiocide used to 
CB-&An additive for use in the crystallization and reduce inversion losses, odors, and aid in overall mill 
processing of sugar to improve quality, increase sanitation. 
exhaustion of final molasses, and overcome problems ANTIFOAM BX-SERIES--A series of special antifoams 
due to sticky, hard to handle massecuites. for use in beet sugar processing. Formulations for 
VAP-99-An additive to inhibit scale formation and direct use and dilution with water or mineral oil. 
increase evaporator efficiency. 
HCA-21-A powdered chelating and dispersing agent Write for technical data on any of Hodag's products 
for use as scale inhibitor in alcohol stills, evaporators, for sugar processing. Or ask for a Hodag technical 
and heat exchangers. representative. He'll be glad to help you in the testing 
n O c S  411, ~ O C S  solyacry lamide- type products of our products or assist you in finding the best means 
for use as coagulants and flocculants in the clarification of application in your process. 
of sugar juice in refineries and raw sugar factories. 
RAPISOL-A surface-active additive used to increase Why not send the inquiry coupon below? And let 
the penetration and cleaning power of caustic cleaning Hodag help you improve your operation and enjoy the 
solutions. benefits of these products. _---__-__-_------------------------ 
Please send complete literature and cane hlstoly data on the Hodag Name m e  
pmducts checked below: 

CB-6 FLOCS 411, FLOCS 433 FLO-1 Company 
VAP- RAPISOL SANITROL 
HCA-21 P K 2  DESCALER U ANTIFOAM BX-SERIES ~ d d -  
Please have Hodag representative contact me. 

HODAG CHEMICAL CORPORATIONIHODAG INERNATlONAL S. A. City state ZIP 

7247 North Central Park Ave., Skokie. Illinois 80076 U. S. k 
Telex: 72-441 7 

Country 



L 

You ham undoubtedly 
recwgnlw 
the original outline 
of om FCB patanded, 
self-setting cane mill. 
But are you aware 
afjts~~k a$\tm@bep? I 

Ezt#-s~~irSg - 1 '  

afmsmtoo ;_  d -  ' 
I 

- c CtiMtgaH mill1 huip - 
1'1- cqpra$jN 
hh@r erdra~tian 

0 *to, over 206 unib ' 



Elba construct sugar cubing- and tabletingmachines, 
ranging from simple units to fully automated production 

and packaging lines. 
Several package styles available. 

Output 80-2200 kgslhr. 
t 

For details contact Elba Sales bv 

Elba Sales bv 
Ambachtsweg 3 P.O. Box 21 

Huizen (NH) Holland 
Telephone: (021 52) 5 19 56 Telex 4351 8 nl. 

Cables: elbasales 



There's more to it 

A sugar plant is not created by There's planning and specification. There's testing, commissioning 
design alone. Procurement, inspection and and training of personnel. 
There's more to it. delivery. 

And also civil works, erection ' And there's SWS to realize your 
and supervision. plans. 

STORK-UlERHSPOOR SUGAR 
sugar industry englneers Hengelo (Ov.) The Netherlands P.O.Box 147 Member of Vmf-Stork 



Designed with 
highza acity 
in min 8 
CAPACITY PLUS! It'sdesigned and built into 
Western States Continuous Centrifugals. 

Proven by extensive experience, the Type 
CC-5 feedingtpretreatment system (1) is the 
prime key to CAPACITY PLUS. The enclosed and 
directed feed stream insures a steady introduc- 
tion of massecuite to the basket's loading bowl. 
The built-in arrangement for massecuite pre- \ 
treatment provides the final lubricating and heat- 
ing to obtain highest-quality products from even 
the most viscous massecuite encountered. 

The Type CC-5 solid, cast stainless steel conical basket (2) is another key to 
CAPACITY PLUS. Efficient separation is the fundamental purpose of the con- 
tinuous centrifugal and drainage holes from bottom to top of the CC-5 basket 
assure earliest possible elimination of molasses. Power input is thus more 
effectively used for higher production of product. 

Smooth operation is provided by the tripod support system (3) incorporating 
adjustable rubber buffers for dampening vibration. This support system 
minimizes mechanical problems and enhances CAPACITY PLUS performance. 

Get the entire money-making CAPACITY PLUS story today. Contact us or 
your local Western States representative and find out what the Western States 
Type CC-5 Continuous Centrifugal can do for you! 

THE WESTERN STATES @ MACHINE COMPANY 
~amilton, Ohio 45012 U.S.A 

ROBERTS CENTRIFUGAL5 





the sole exportersof Sugar Factories from Poland, has at its disposal the potential of: 

Polish industry 

Polish design and construction offices 

and can boast of 22 years OF experience in the export and erection of new complete Sugar 
Factories and modernization of old ones. 

A t  present we are implementing our 59th export contract for a complete Sugar Factory and 
42nd contract for modernizing a Sugar Factory abroad. 

Apart from designing, carrying out civil engineering works, delivery and assembly of machinery 
and equipment, putting into operation, performing all the guarantee tests, we can also provide 
technical supervisory staff and any number of experienced specialists requested for operating 
the first sugar campaign and training the customer's local staff for operating the next sugar 
campaigns. 

We grant to the customer our guarantee that the Sugar Factory offered will produce the 
highest quality sugar and will attain high economic indices, thanks to our modern technology 
and equipment. 

The third Sugar Factory erected in Greece by POLIMEX-CEKOP on a "turn-key" basis is  
at Orestias and has a beet processing capacity of 3,000 tons124 hr. In its second sugar cam- 
paign in 1976 operated by the Polish supervisory staff-70 specialists in total-this factory 
attained excellent results. 

WAFSZAWA - POLAND . CZACKIEGO 719 . PO. BOX 815 TELEX 814271 - PHONE 26 80 01 



PHILOSOPHY 
West's didn't invent the vertical shaft 

lime kiln but for nearly twenty years we 
have been applying our basic philosophy 
to the development of the modern oil and 
gas fired shaft. 

We believe in keeping it simple- 
a straight shaft coupled to a discharge 
system that gives a regular and even 
movement of thecharge-long flame 
burning systems using oil or gas to achieve 
even burning and full penetration- 
accurate control of lime tofuel ratios, all 
adding up to reliable operation and a 
high quality lime product at an 
economical price. 

If you want to know more about 
West's philosophy-write to us and ask. 

West's Pyro Limited- 
Engineers to the lime industry for 
Vertical Shaft Kilns, Hydrators 
and complete process plants. 4 WESTS 

)1 PYRO LTD 
Dale House,Tiviot Dale, Stockport, 
Cheshire SKI ISA Tel: 061-477 1844 Telex: 668991 
West's Australasia Limited,Suite 1 &2,Third Floor, 
1 Chandos Street, St. Leonards, 
New South Wales, Area Code 2065, Australia. 
Tel: New South Wales 439-4177. Telex: AA21619. 



'Grano' is a hard open grained material THE METALLURGICAL 

with a rough surface to facilitate good DEPARTMENT IS PART OF OUR 

cane feeding and ensure a high milling COMPREHENSIVE SERVICE 
TO THE SUGAR INDUSTRY 

performance throughout the life of the TO WHICH WE SUPPLY A 
shell. WIDE VARIETY OF SUGAR . 

'Grano' is a special metal from which FACTORY MACHINERY. 

our sugar mill roller shells are cast. 
All A. F.Craig & Co. Ltd. roller shells 

are cast in our own foundry where the 
control of the chemical composition and 
method of casting is under the rigid and A,Fm CRAIG & 60. LTDm 
close supervision of our metallurgist CALEDONIA ENGINEERING WORKS 

which ensures a consistent grade of PAISLEY PA3 2NA 
Tele hone. 041-889 2191 Telex. 778051 

metal in every roller shell produced. London Office. 727 Eallsbury House. London Wall, London ECPM 500 
Telephone. 01-628 3964 



To: May & Baker Ltd Name 
Dagenham Essex RMlO 7XS England 

Address 
Please send me full details of 'Asulox' 401 
'Actril' DS for weed control in sugar cane 



sucromat I 
1 

This name stands for an automatic sugar 
polarimeter which has proven its superlor 
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 
P.O. Box 129, D-3016 Seelze 2 (Federal Republic of Germany) 
Phone: Hannover 40 19 61 Telex: 9 21 550 



mills. Leading manufacturers of - 
machinery f6r the sugar industry. 

We live in the world's largest construct a brand new turnkey mill 
sugar cane producing country. A strictly in accordance with your needs 
country which has been receiving and capabilities. 

decisive contribution This gives you the great advantage 
from the sugar indusw of working with a single supplier, 

in improving the from initial planning,through 
performance of the procurement, to plant construction, 
national economy. installation, start-up and training of 
A country, above all, your personnel who will be running 

the plant. This time saving process 

This experience 
has a name: Dedini. 

An organization 
acknowledged 
today as Brazil's 
most important 
supplier of complete sugar 
factories and alcohol distilleries. 

Our engineering and technical 
departments will help you with 
feasibility studies to expand or 
modernize your present plant or Av. Mario Dedini. 201 

Tel.: (0194) 33-1122 -Telex 0191032 MDMN 
13.400 - Piracicaba - SHo Paulo, Braz~l. 



The Tongnat Shredder 
Rotor 
Extremely rig'id construction, with 350 
mm shaft (on 1 500 mrn shredder) and no 
spacer discs. 

Rotor. elements (discs) are flogged up 
solid with large through-bolts, then locked 
together with 'Ringfeeder' double-taper 
clamps, giving a solid assembly. 

The mass of construction renders a 
flywheel unnecessary. The inertia of the 
1 500 mm shredder rotor with hammers 
is a 2 060 kg rn2. 

Hammers 
There is more than 100% coverage of 
hammers across the shredder width (46 
hammers, each 50 mm + hardfacing, 
across 2 100 mm shredder). 

Grid 
The grid is fabricated completely from 
steel plate, and stress relieved. 

Anvil bar and grid bars are identical and 
of a simple rectangular section. 

Each grid bar comprises two 1 050 mm 
sections for ease of handling. The rec- 
tangular construction allows for 4 wearing 
corners for each bar. 

RESULTS COUNT: Achieving at Tongaat 
90% + D.I. (S.M.R.I. METHOD) on 30 
TONS (Metric) fibre per hour. 

A & W Smith & Co Ltd The Mirrlees Watson Co Ltd 
mllIlmli SUGAR FACTORY AND REFINERY ENGINEERS + + mllIlmli l!~l.l! 1 No. 1 COSMOS HOUSE BROMLEY COMMON, BROMLEY BR2 9NA GREAT BRITAIN 
Enginewing CableAddress:TECSERVE BROMLEY KENTTeiex No: 896368 Tel. 01.464-6556 

Works: COOK STREET, GLASGOW, G5 8JW 
Telex No: 77-1 37.Tei. 041.429-5441 
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Le 2,4-dinitroph6nol-un inhibiteur du virus de la mosalque de la came sucre. J. PRAKASH et R. D. JOSHI. p. 303-304 
On donne un bref compte rendu d'essais an conrs desquels le 2,4-dinitrophknol (DNP) B une concentration de 1000 ppm a rtduit 

l'incidence de la souche A du virus de la mosalque de la canne sur des plantules de mafs. On a obtenu l'inhibition maximum 
(80%) quand le DNP Btait appliquk sur les plantules 8 heures aprks l'inoculation avec le virus. Une application de DNP aux plantules 
avant inoculation ou l'immersion de leurs racines dans une solution de DNP ttait moins efficace qu'une application aprh inoculation. 

* * * 
Le developpement de la polarim6trie dans I'industrie sucri6re. 3me partie. J. A. WATSON. p. 304-307 

On discute de la prlparation de la solufion d'acMate basique de plomb utilide comme agent de dkfkcation et on donne un bref 
historique de la situation qui a conduit i l'acceptation officielle de la polarimttrie comme mkthode de dltermination des taxes payables 
sur le sucre. En conclusion, l'auteur examine le rBle de VICUMSA en particulier en ce qui concerne les dtveloppements futurs 
possibles de la polarimttrie. * * .  
L'industrie sucrikre de la Jamalque. K. MAXWELL. p. 307-308 

On prtsente un bref aperp de l'industrie sucrikre de la Jamaiqne qui, les deux dernikres anntes, a souffert de la forte dioinution du 
prix mondial du sucre et de la plus grande stcheresse qui ait sBvi en Jama~que de mtmoire d'homme. 

* * * 
Copersuear et l'industrie sudkre brWenne. J. WOLNEY ATALLA. p. 308-310 

Le prksident de Copersucar (Coopkrative Centrale des Producteurs de Sucre et d'Alcool de l'Etat de SPo Paulo) explique le 
rBle joue par cette sociktt dans l'industrie brksilienne du sucre et de l'alcool. 

* * *  
RCsultats pr6liminaires obtenus avec I'appareil B cuire en continu de Langreney. F. LANGRENEY. p. 310-314 

On donne des informations sur nn appareil B cuire en continu du type 6vaporateur/cristallisoir, mis au point par l'auteur. On 
donne des renseignements sur le fonctionnement d'un appareil prototype qui a fonctionnt dans une sucrerie de l'ile Maurice 
en 1974 et 1975 et on dtcrit une version amtliorck qui a 6te installte B la sucrerie de Stella, Rkunion. 
- 

2,4-Dinitrophenol-Ein Inhibitor fiir das Zuckerrohr-Mosaikvirus. J. PRAKASH und R. D. Jos~r .  S. 303-304 
Es wird kurz uber Versuche berichtet, bei welchen 2,4-Dinitrophenol (DNP) in einer Konzentration von 1000 mg/kg den Befall 

von Maiskeimpflanzen mit dem Stamm A des Zuckerrohr-Mosaikvirus reduzierte. Die starkste Inhibition (80%) wurde erreicht 
wenn DNP 8 Stunden nach der Inokulation mit dem Virus appliziert wurde. Eine Applikation von DNP bei Keimpflanzen vo; 
der Inokulation oder das Eintauchen von deren Wurzeln in DNP-Losung zeigte eine geringere Wirkung als die Applikation nach der 
Inokulation. * * *  
Die Entwicklung der Polarimetrie in der Zuckerindustrie. Teil III. J. A. WATSON. S. 304-307 

Die Herstellung einer Losung von basischem Bleiacetat zur Verwendung als Klarmittel wird diskutiert, und anschliessend wird 
eine kurze geschichtliche Darstellung der Entwicklungen gegeben, die zur offiziellen Annahme der Polarimetrie als Mittel zur 
Festsetzung der auf Zucker zu zahlenden Abgaben fiihrten. Zum Schluss weist der Verfasser auf die Bedeutung der ICUMSA, 
besonders im Hinblick anf die mogliche Weiterentwicklung auf dem Gebiete der Polarimetrie, hin. 

* * * 
Die Zudterindustrie auf Jamaika. K. MAXWELL S. 307-308 

Es wird ein kurzer tjberblick uber die Zuckerindustrie auf Jamaika gegeben, die unter dem drastischen Riickgang des Welt- 
zuckerpreises und den Auswirkungen der grossten Durreperiode auf Jamaika seit Menschengedenken zu leiden hat. 

* * *  
Copersucar und die brasilianische Zuckerindustrie. J. WOLNEY ATALLA. S. 308-310 

Die Rolle, die Copersucar (das zentrale Cooperativ der Zucker- und Alkoholproduzenten im Staate SPo Paulo) innerhalb der. 
brasilianischen Zucker- und Alkoholindustrie spielt, wird vom Prbidenten des Copersucar erlautert. 

* * * 
Vorliu6ge Ergebuisse mit dem koutinuierlichen Langreney-Kochapparat. F. LANGRENEY. S. 310-314 

Es werden Einzelheiten uber den kontinuierlichen Verdampfungskristallisator mitgeteilt der vom Verfasser entwickelt wurde. 
Ferner wird iiber den Prototyp berichtet, der 1974 und 1975 in einer Zuckerfabrik auf ~ i u r i t i u s  arbeitete, und eine modizierte, 
verbesserte Ausfiihrung beschrieben, die in der Zuckerfabrik Stella (Rtunion) installiert wurde. 

fpdinitrofenol-un inhibidor del virus de mosaico de catla de &car. J. PRAKASH y R. D. JOSHI. Prig. 303-304 
Se presenta un informe breve sobre ensayos en que 2,4-diitrofenol @NF) en una concentraci6n de 1000 ppm ha reducido la 

incidencia de Raza A del virus de mosaico de cafia de azucar en plantas de semilla de maiz. Mixima inhibici6n (80%) se obtuvo 
cuando DNF se ha aplicado a las plantas de semilla 8 horas despuks de inoculaci6n con el virus. Aplicaci6n de DNF a las 
plantas de semilla antts de inoculati6n o sumersi6n de las raices en una soluci6n de DNF ruvieron menos effect0 que aplicaci6n 
despuBs de inoculatibn. * * *  
Desarrollo de polarimetria en la industria azucarera. Parte III. J. M. WATSON. Pig. 3W307 

Se discute preparaci6n de la soluci6n de acetato bisico de plomo que es usado como agente clarificador y, en seguida una breve 
historia de la situacion que ha conducido a1 aceptaci6n oficial de polarimetria como m6todo para asesar el impuestA pagadero 
sobre azucar. En conclusi6n, el autor considera el papel de ICUMSA, en particular con respecto a desarrollos posibles en 
polarimetria del futuro. * * * 
La industria azucarera en Jamaica. K. MAXWELL. Prig. 307-308 

Se presenta un breve examen de la industria azucarera de Jamaica que ha sufrido en 10s dos aiios pasados de la caida severa 
del precio mundial de azucar y de la mis grave sequia que ha ocurido en el pais de que hay memoria. 

I t *  

Copersucu y la industria azucuera de Brasil. J. WOLNEY ATALLA. Prig. 308-310 
El papel de Copersucar (Cooperativa Central de 10s Productores de Azhcar y de Alcohol del Estado de San Pablo) in la 

industria de azucar y alcohol de Brasil es discutido por el Presidente de la Cooperativa. 
/ / / .  * * *  

Resultas p r e l i i  con el tach0 eonhuo del tipo Langreney. F. LANGRE~Y.  Prig. 310-314 
Se presentan detalles de un tacho continuo del tipo evaporadorlcristalizador, desarrollado por el autor. Informacibn es dado 

sobre operaci6n de un prototipo'que operaba en un ingenio azucarero en Mauricio en 1974 y 1975, y se describe unej emplo, 
modificado y mejorado, que se ha instalado en el ingenio de Stella en la isla de Rluniou. 
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Notes & Comments 
World sugar prices 

Raw sugar prices on the London Terminal Market 
have declined slowly over the two months from £ 113 
at the beginning of August to £102 on the 30th 
September, with extremes slightly above and below 
this range. Trading conditions have been dull during 
the run up to the International Sugar Conference in 
Geneva and while the talks have been in progress. 
The London Daily Price for white sugar has also 
declined in the period from £119 to £103 per ton, 
but from 1 lth August to 27th September was actually 
below the L.D.P. for raw sugar, this premium ranging 
as high as £8 per ton and usually being about half 
this. The large quantities of EEC whites available and 
su~olies from other sources tended to push the 
L.D.P.(w) low, while there has been a certain amount 
of optimism about a successful outcome to the 
Geneva talks which has kept the raw sugar price more 
buoyant than the statistical picture would warrant. 

* * * 
US sugar legislation 

On 9th September the Senate passed the Food and 
Agriculture Act of 1977 (the "Farm Bill") and it was 
passed by the House of Representatives on 16th 
September. The bill was drafted to replace a support 
programme which had been ruled illegal by the US 
Dept. of Justice1 and the revised programme has had 
its legality confirmed. Since quick action was required 
and the wording had been agreed by those Congress- 
men conferring on the bill, the Administration have 
started the support programme knowing that a 
Presidential veto is unlikely. 

The Secretary of Agriculture announced on 15th 
September that a payments programme had been 
instituted to support the 1977 sugar beet and cane 
crops, at not less than 52.5 % of the parity prices for 
the two commodities as of July 1977. The Secretary, 
Mr. BERGLAND, has "determined that the support 
prices will be $22.84 per ton of average quality sugar 
beets and $17.48 per ton of average quality sugar 
cane. Processors of sugar beets and sugar cane who 
assure us that producers will be paid not less than 
the applicable support price will receive government 
payments for the difference in the national market 
price per pound of sugar and 13.5 cents, the computed 
raw sugar equivalent price required to yield 52.5% 
of parity to producers. Through this system, in their 
words, compensatory payments will be made to 
processors who pay the support price to producers 
at a time when processors could not otherwise afford 
to do so in view of low sugar prices. 

"Payments will be made on the processed product 
(refined, beet sugar and raw cane sugar) marketed 
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from the 1977 crop from today forward until all 
1977 crop sugar has been marketed or to the date of 
actual implementation of the price support loan or 
purchase programme which would be mandated by 
the pending 1977 Farm Bill." 

Mr. BERGLAND added that ways of covering the 
1977 crop already marketed, including 1977 output, 
are still being explored. Subsequently he is reported 
to have stated that the support programme provided 
for in the Bill would not be implemented if a new In- 
ternational Sugar Agreement were to emerge; he also 
added that the current budget would be able to sup- 
port the domestic price of 13.5 cents per pound for 
up to six months if necessary. 

Y Y Y  " ,~ " 

Commonwealth Caribbean sugar production 1977 
With the 1977 sugar harvests completed in Bar- 

bados, St. Kitts and Trinidad, and the Jamaica 
calendar year figure almost complete except for a 
small addition in December, it is possible to provide 
fairly accurate figures for 1977 production as follows 
(excluding Belize) : 

Barbados . . . . 118,000 long tons, tel quel 
Guyana .... 330,000 ,, ,, 
Jamaica .... 292,750 ,, ,, 
St. Kitts . . . . 41,000 , ,, 
Trinidad .... 173,200 ,, ,, - 

954,950 ,, ,, 
F. 0. Licht KG commenta that even this low official 

figure must be taken with reserve for it includes an 
over-optimistic estimate of 330,000 long tons for 
Guyana. The spring crop was much lower than in 
1976 and it is difficult to believe that the back-log 
can be made up during the autumn crop. A more 
realistic figure for Guyana would be 310,000 tons. 
According to the Guyana Sugar Corporation Ltd., a 
total of 332,457 tons of sugar was produced by the 
ten estates from a 1976 crop of 4,037,314 tons of 
cane, which compares with 300,350 tons of sugar 
from 3,474,596 tons of cane in 1975. 

It seems, therefore, that total production for the 
area in 1977'will be in the vicinity of 935,000 tons. 
With local consumption and local exports for the 
year at around 205,000 tons, this would leave some 
730,000 tons available for export outside the area- 
say 750,000 tons when account is taken of stocks 
carried over from 1976. 

A production of 935,000 long tons would be the 
lowest since 1952 (excluding 1973 when production 
reached only 926,000 tons). The peak year was 1965 

I.S.J 1977,79,272. 
a F. d.'licht, International Sugar Rpt., 1977, 109, (23), 12-13. 



Notes and Comments 

when 1,300,802 tons of sugar were produced and 
1977 looks like seeing a reduction of 28% on this 
figure in twelve years. The situation must give cause 
for considerable concern about the future of the 
Caribbean Commonwealth sugar industry, particu- 
larly when one looks at the trend of production over 
the past 25 years. In that period, production rose from 
800,000 tons fairly steadily to the peak of 1,300,000 
tons in 1965 and since then has dropped almost as 
steadily as it rose. 

As is to be expected, exports show a similarly 
depressing pattern with a decline from 1,110,000 tons 
in 1965 to a low of 723,000 tons in 1973 which is 
likely to be matched in 1977. Falling exports, coupled 
with present low prices, will have an extremely ad- 
verse effect on the economies of the countries con- 
cerned, particularly those where sugar is the major, 
or one of the major, earners of foreign exchange. 

One encouraging sign is the opposite direction in 
which production is moving in St. Kitts. Production 
in that country fell steadily from a peak of 51,000 
long tons in 1953 to a low of 23,000 tons in 1973. 
Since that year there has been an encouraging upward 
curve to the production graph, rising to 25,000 tons 
in 1974, nearly 35,000 tons in 1976 and just over 
41,000 tons in 1977. 

South African Sugar Association 1976177 report 
According to the annual report of the South African 

Sugar Association1, weather conditions during the 
1976177 season were generally favourable and this 
factor, together with the continuing gradual increase 
in area of land under cane, resulted in an all-time 
record sugar crop of 2,041,520 metric tons, which 
constituted a 13 % increase over the previous season's 
crop and was achieved in spite of an abnormally high 
canemgar ratio. The quantity was produced from a 
harvest of 19,220,623 tons from an area of 201,400 
hectares. This compares with 1,801,088 tons of sugar 
produced in 1976 from ' 16,813,531 tons harvested 
from 186,569 hectares. The sucrose yield in 1977 was 
12.43% (12.60% in 1976) and 9.41 tons of cane was 
necessary to produce 1 ton of sugar (9.34 tons). 

More sugar was available for export than in the 
previous season but, owing to the sharp drop in export 
prices, the income from exports decreased by approx- 
imately R19 million to R187 million. The availability 
for exports during the year 1976177 was 946,249 tons, 
compared with 749,583 tons in the previous season. 
Actual exports during the season were 912,693 tons, 
of which 464,716 tons went to Japan, 218,792 tons 
to Canada, 146,810 tons to the USA, 11,251 tons to 
Portugal, 3893 tons to Hong Kong and 5231 tons 
to other markets. 

With the export price of sugar no longer capable 
of subsidizing the local market price, and with the 
effect of continuing inflation, the financial position 
of the industry deteriorated dramatically. The 
Government granted a local market price rise of R18 
per ton in September and a further increase of R60 
per ton in November 1976. In spite of these increases, 
a withdrawal of R34.7 million had to be made from 
the price stabilization fund to meet industrial require- 
ments, leaving a balance of R30.9 million in the fund 
at the end of the season. Total sugar offtake during 
the 1976177 season amounted to 1,145,640 metric 
tons, compared with 1,121,431 tons in 1975176, an 
increase of 2.16%. 

European beet sugar production 
Several countries published the results of beet 

tests during August and these show, in general, 
that the crops, while increasing in sugar content as 
expected, are behind in their development as com- 
pared with normal at this time. In the UK no results 
have been published although it was reported in 
August that rain had swelled the roots and sunshine 
was required to raise the sugar content before harvest- 
ing commences at the beginning of October. Very 
little has been announced in respect of crops in East 
Europe although very heavy rainfall has been reported. 

F. 0. Licht KG have publishede their first estimate 
of sugar production next campaign in Europe and 
the figures are reproduced below, with comparative 
values for the previous two campaigns. 

1977178 1976177 1975176 
- metric tons. raw value -- 

Belgium/Luxembourg 
Denmark . . . . . . . . . . 
France ............ 
Germany, West . . . . 
Holland . . . . . . . . . . 
Ireland . . . . . . . . . . . . 
Italy . . . . . . . . . . . . . . 
UK . . . . . . . . . . . . . . --- 

Total EEC. . . . . . . . 11,147,000 10,480,000 10,200,OW 
Austria .......... 435,000 416,000 512,000 
Finland .......... 87,000 77,000 88,000 
Greece . . . . . . . . . . . . 326,000 386,000 313,000 
Spain ............ 1,200,000 1,407,000 917,000 
Sweden . . . . . . . . . . . . 324,000 302,000 277,000 
Turkey . . . . . . . . . . . . 1,260,000 1,284,000 986,000 
Yugoslavia ........ 728,000 650,000 483,000 --- 

Total West Europe 15,589,000 15,085,000 13,841,000 - -- 
Albania . . . . . . . . . . 20,000 20,000 18,000 
Bulgaria . . . . . . . . . . 290,000 240,000 157,000 
Czechoslovakia .... 790.000 620.000 780.000 
Germanv. East . . . . 680:000 5601000 665:000 

o;ooo 40d.000 331;000 
Poland ............ 2,100,000 1,801,000 1,840,000 
Rumania .......... 720,000 670,000 561,000 
USSR ............ 9,100,000 7,350,000 7,702,000 --- 

Total East Europe 14,110,000 11,661,000 12,054,000 --- 
Total Europe . . . . 29,699,000 26,746,000 22,895,000 

The improved figures in West Europe are largely 
the consequence of much improved weather by com- 
parison with the previous two campaigns; France, 
for example, is expected to increase production by 
20% in spite of an area under beet which has been 
reduced by 4.79%. In Italy, however, a 10% drop 
in beet area has been compounded by the effects of 
heavy rainfall at seedbed preparation and planting 
time, to give a considerable fall in the crop estimate. 
Spain and Turkey are also expected to have smaller 
crops, largely the result of reduced beet areas. 

In East Europe, the overall increase is at a very 
high rate but this arises mostly from a sharply raised 
crop forecast for the USSR from the low figure of 
last campaign when there were considerable losses in 
storage and transport. The total figure shows an 
increase of about three million tons or 11.04%, and 
Licht add that, should conditions improve during 
the rest of the growing season, output could be even 
higher. 

IF. 0. Licht, International Sugar Rpt., 1977, 109, (22), 16. 
a International Sugar Rpt., 1977, 109, (241, 1-2. 



2.4-Dinitrophenol-an inhibitor of sugar 
cane mosaic virus 

By J. PRAKASH and R. D. JOSH1 

(Department of Botany, University of Gorakhpur, U.P., India) 

Introduction 

D IFFERENT strains of mosaic virus have been 
reported prevalent in the sugar cane crop in 
Uttar Pradeshl. While screening some 

chemicals for their utility as antiviral compounds 
against sugar cane mosaic virus strain A (SCMV-A), 
2,4-dinitrophenol (DNP) gave some encouraging 
results. Strain A was selected for its wide prevalence 
in this state and results of the study are the subject 
of this paper. 

Materials and methods 
Inoculum was obtained by macerating SCMV-A- 

infected sugar cane leaves in a meat-mincer. Maize 
(Zen mays L.cv. Ganga 2) was used as a test plant. 
Inoculum and the chemical were mixed in equal 
proportion and incubated for 5 minutes at 20°C before 
inoculation. Inoculum mixed with equal amounts of 
demineralized water swved as control. 

Results 
(i) Effect of different dilutions of DNP on the infect- 

ivity of SCMV-A in vitro: 
Four different dilutions of DNP, viz. 1, 10, 100 and 

1000 ppm were tested. DNP was found to inhibit 
SCMV-A to a level of 65% at the concentration of 
1000 ppm. However, its inhibitory activity decreased 
with increasing dilution (Table I). 

Table I. Effect of different dilutions of DNP on the infectivity 
of SCMV-A 

No. ofplants infected 
out of 25 inoculated 

Cone., % %. . 
ppm Control Treated infectivity inhibrtron 

1 20 16 80 20 
10 20 12 60 40 

(ii) Effect ofpre-inoculation application of DNP: One 
group of maize seedlings was treated with 1000 ppm 
DNP while another group of seedlings was treated 
with distilled water. 25-seedling sets from both groups 
were then inoculated with the virus at various intervals, 
viz. 2, 4, 8, 16, 24 and 32 hr after the application 
of DNP. The inhibitory activity of DNP was found 
to increase with increasing time of its pre-inoculation 
application, and a maximum of 70% inhibition was 
obtained when DNP was applied 16 hr prior to 
inoculation (Fig. 1). 

(iii) Effect of post-inoculation application o f  DNP: 
Maize plants were first inoculated with the virus and 
then 25-plant sets from one group of plants were 
treated with DNP 2,4, 8, 16, 24 and 32 hr after virus 
inoculation, while 25-plant sets from another control 
group were treated with distilled water. A maximum 
of 80% inhibition was obtained when DNP was 
applied 8 hr after the inoculation of the virus. Beyond 
this period the inhibitory activity of DNP decreased 
with increasing interval before the post-inoculation 
application (Fl'g. 1). 

(iv) Effectiveness of  root-dip treatment: One hundred 
maize seedlings were uprooied gently and washed in 
slow-running water to remove soil particles. Three 
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Fig. 1 
groups of 25 maize seedlings were allowed to stand in 
1, 10 and 100 ppm concentration of DNP. A fourth 
group of 25 maize seedlings was kept in distilled water 
to serve as control. At the conclusion of 12-hr root- 
dip treatment the plants were re-potted and, after 3 
days of the treatment, the plants were inoculated 
with the virus. At a concentration of 100 ppm, DNP 
was found to inhibit the virus by 35%. It proved 
ineffective at the lower concentration and phytotoxic 
at the higher concentration. 

Discussion 
Virus infection always diverts the metabolic activi- 

ties of the host. Earlier workers have suggested a 
relationship between photosynthesis and virus in- 
crease. SPIKE &  STOUT^ have recorded a decrease in 
photosynthesis during virus multiplication. Contrary 
to this, GOFFEAU & Bowa have reported an increase 
in the Hill reaction and photophosphorylation during 
the active phase of virus multiplication. DOKE & 
HIRAI' have also reported an increase in photosyn- 
thesis during the early stage of tobacco mosaic virus 
infection. 

An increase in phosphorylation shows increased 
ATP synthesis during virus infection and multiplica- 
tion. DNP causes uncoupling of phosphorylation, 
i.e. electron transport continues to function, leading 
to oxygen consumption, but ATP synthesis is inhibited. 
Besides this, DNP also stimulates the activity of 
ATP-ases6. Thus, DNP inhibits the virus not only 
by blocking ATP synthesis but also by stimulating 
the hydrolysis ATP, the biological currency. In the 
present study it was found that the inhibitory effect of 
DNP increases with increasing time of its pre-inocu- 
lation application up to 16 hr and thereafter decreases; 
this shows thdt DNP inhibits the virus during the 
establishment phase of virus infection. DNP has been 
reported earlier to inhibit tobacco mosaic v i r ~ s ~ , ~ .  

BHARGAVA: Final Technical Rpt., P.L.480, Research Project, 
1971, 203. 

Science, 1965,159, 375-376. 
Virology, 1965,27,243-252. 
ibid., 1970, 42, 68-77. 
"A  T e x t  Book of Biochemistry",  (W. B. Saunders Co., 

Philadelphia), 1971, p. 727. 
ESANU: Rev. roum. Biol. Ser., Bat. B., 1968,227-229. 
PuRom & TREGUNNA: Indian J.  Plant Physiol., 1976, 21, 
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The development of polarimetry in the 
sugar industry 

By J. A. W I  
Formerly of 

PART I11 
It has not proved possible to discover the basis on 

which the composition of the basic lead acetate 
solution used was originally decided. A text book of 
the mid-nineteenth century gives the following 
method: 6-7 litres of distilled water are added to 1-5 
kg of sugar of lead and 1 kg of litharge in a large 
porcelain dish which is heated with repeated stirring 
for half a day, the evaporated water being replaced. 
The liquid to be used is poured out into a flask; it 
does not matter whether or not it is poured off from 
the small amount of residue which is usually still 
present. It is expedient to prepare a diluted basic 
lead acetate solution (2 parts of water, 1 part of the 
above solution) for the precipitation of dilute solu- 
tions. The "Manual of Sugar Analysis" by J. H. 
TUCKER, published in 1881, gives a slightly different 
method but is rather more precise. It says "The basic 
lead acetate solution is prepared by boiling for half 
an hour 440 grams of neutral lead acetate with 264 
grams of lead oxide,and 1.5 litres of water, and diluting 
when cool to two litres; after standing some time the 
clear liquid may be syphoned off from the insoluble 
residue. The solution has a density of 1.267". 

ICUMSA, in 1900, laid down that the lead acetate 
solution was to be prepared according to the method 
of the German Pharmacopoeia. This was to dissolve 
three parts by weight of acetate of lead and one part 
by weight of oxide of lead in ten parts by weight of 
water, the final solution to have a specific gravity of 
1.25. This method seems to have been accepted as the 
standard method of preparation for many years. It 
was not until 1958 that the next serious effort was 
made to produce an ICUMSA specification for this 
most important reagent; the session of 1949 had mere- 
ly proposed that basic lead acetate solution should be 
prepared by dissolving lead sub-acetate of American 
Chemical Society specification and adjusting the 
solution to a specific gravity of 1.25, and this proposal 
was recommended for adoption in 1954. Appendix 2 
of the referee's report for 1958 gives specifications 
both for Horne's dry lead and the solution prepared 
from it. These were drawn up by R. W. RUTLEDGE 
after he had compared polarization practices through- 
out the world and, for the sake of completeness, are 
repeated here. 
For dry lead: Water not more than 1.5 X 

Total lead (as PbO): Not ieis than 76% 
Basic lead (as PbO): Not less than 33 % 

Basic lead acetate solution was to be prepared from 
this by dissolving 560 grams in a litre of distilled water, 
boiling for 30 minutes, decanting the supernatant 
liquor and diluting to s.g. 1.25. In this solution the 
quantity of basic lead, expressed as PbO, was to lie 
in the range of 9-5 to 10.5 grams per 100 ml of solution. 
If the quantity found was too high, the reagent was 
to be adjusted by adding glacial acetic acid. 

4TSON 
Tate & Lyle Refineries Limited, Love Lane, Liverpool 

with no evidence to show whether it originated on 
experimental evidence or practical convenience. If 
this is so, it seems most likely that the 1958 restriction 
was agreed as a means of removing one more variable 
in the measurement of polarization. 

However, it is doubtless true that the important 
property of the lead acetate is this restriction on the 
amount of basic lead acetate, and in 1958 it was 
considered possible to achieve this by going through 
the recommended procedures. By 1970 this was 
known not to be true, as at s.g. 1.25 the amount of 
basic lead was found to be too high, 10.7- 11.0 grams 
per 100 crna. Accordingly, it was agreed that the s.g. 
be reduced to 1.24; there the matter presently and, it 
is to be hoped, for a long time, rests. 

Acceptance 
In writing about the introduction of polarimetry 

into the sugar industry one must be careful to disting- 
uish between its unofficial and its official acceptance. 
Certainly, so far as the former is concerned, sugar 
chemists were making use of the new technique early 
in its development. In 1851 it was reported that "the 
majority of refiners, who today are fortunate enough 
to have such an apparatus already, buy their raw sugar 
exclusively according to its unbiassed advice, this 
includes not only Schickler Brothers in Berlin, but 
also Herr von Rath 81 Sons and others". Certainly, 
by the 1870's most sugar laboratories seem to have 
been equipped with the necessary apparatus, but it 
must be appreciated that this was probably used only 
for the purchase of sugar from the suppliers and for 
control and experimental work. Official acceptance 
of polarimetry as a means of assessing the duty 
payable on sugar came later. 

In November a convention was signed between the 
Governments of Great Britain, France, Holland and 
Belgium which had as its objective "the abolition of 
all bounties which might be given to the refiners of 
any country in the amount of drawback allowed on 
the exportation of refined sugar". Such bounties 
were not new, but by 1864 their use and misuse had 
increased to such an extent that serious difficulties 
were arising in those countries which had no indigen- 
ous beet sugar industry, notably the United Kingdom 
which was being flooded with heavily subsidized 
continental sugar. The trouble was that at that time 
it was possible to obtain the payment of a duty 
drawback far in excess of that officially allowable by 
using a variety of means. For example, we read that 
one Belgian manufacturer confessed "he pressed his 
roots in the presence of the Government official, but 
he pressed lightly and when the official work and 
record was over for the day the roots were pressed 
again in private and found still to contain a large 
amount of juice on which no duty was paid, though 
a drawback was received on the sugar made from it". 
Again we read "in manv instances a drawback is 

This appears to be the first reference within obtained on sugar made-out of molasses on which 
ICUMSA to the restriction that the basic lead content no duty has been paid . . . and instances are far too 
should be within fixed limits. However, there is no common of gross and wholesale adulteration of the 
evidence that this is the optimum figure; it appears to finished article, earthy and vegetable matter obtaining 
be one based on long-established custom and practice the same drawback as if pure sugar". 
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The task of the convention of 1864 was to establish 
a more equitable system by standardizing the re- 
lationship between duties and draflback in the four 
contracting countries. At that time duties on raw 
sugar were payable according to colour measure- 
ments made against the so-called Dutch standards. 
It was agreed that raw sugar should be classified in 
four colour groups, and that immediately after the 
ratification of the convention steps should be taken 
to estimate the yields obtainable from each group as 
accurately as possible by experimentation. This was 
done by refining 400 tons of sugar of each class and 
measuring the yield of white sugar from each. The 
work was carried out in a refinery at Cologne specially 
hired for the purpose; the analyses required were 
carried out by no less a person than LANDOLT. 

The convention, though sound in theory, had un- 
expected and, for Great Britain, disastrous results. 
On the European continent, the amount of beet sugar 
being used by the refiners was steadily increasing and 
the quality of this was not accurately assessed by its 
colour according to the Dutch standards. It was, in 
fact, easily possible to get sugars classified in lower 
grade than they actually were. Thus, if the duty was 
high the refiner obtained a large bonus of export 
sugar, part of which could be utilized to sell abroad 
below the cost of production. By 1872 the British 
market was receiving an even greater tonnage of cheap 
imported sugar than it was before the convention was 
proposed. Though this was welcomed by firms such 
as jam makers, to whoma source ofcheap sugar was 
no problem, the refiners were in very grave difficulties. 
By 1872 the importation of loaf sugar had increased 
to such an extent that most firms producing them had 
gone out of business. Those left pressed the Govern- 
ment to work for a rectification of the abuses of the 
terms of the convention of 1864, and further conferen- 
ces were held in 1873, 1874 and 1875. Possibly in 
preparation for the first meeting, the Belgian Ministry 
of Finance in 1872 circulated a letter instituting an 
enquiry into the value of the saccharimeter as an 
instrument of analysis for raw sugars. The letter 
was addressed to "the principal chemical experts" 
and its terms indicate the problem exactly: 

Sir, 
Allow me to avail myself of your knowledge and 

experience to elucidate certain questions which belong 
to the collection of the sugar tax. 

You are aware that types based on colour serve at 
the present time for the determination of the class 
into which raw sugars are to be placed for the applic- 
ation of the export duties but experience has proved 
that in most cases the colour only is a very uncertain 
indication, and in commerce the saccharimeter, 
joined to chemical analysis, is at present the mode 
employed to determine the saccharine richness of raw 
beet sugars. 

It happens that the powers between whom the 
convention of 8th November 1864, was concluded, 
will be shortly led, by force of circumstances, to see if 
they cannot urge the substitution of this latter method 
of classzjication for that in use, and to apply it to cane 
sugar as well as to beet root. In view of this con- 
tingency I ask you to be kind enough to give me your 
advice upon the question contained in the note which 
I have the honour to send to you enclosed in this 
letter. 

The enclosed note contained 14 questions relevant 
to the use of the saccharimeter. 

The replies received showed that the chemists 
consulted were unanimous in their opinion that 
polarimetry was the right way of assessing duty and, 
armed with this knowledge, the Belgian Minister of 
Finance no doubt attended the conference of 1873 
and proposed that the saccharimeter should be used 
as a means of measuring the expected yield of white 
sugar from raw. Alas, any hopes he may have had 
were dashed. No agreement could be reached on a 
formula to calculate the yield, and the British dele- 
gation condemned the proposal as placing too much 
power in the hand of the chemists. However, the 
conference did recommend that in cases in which the 
yield of sugar should not appear to correspond with 
the colour, power should be given to the authorities 
and the trade to resort to saccharimetry. 

It is somewhat disconcerting to find that one 
hundred years ago sugar chemists were not regarded 
with the same respect that we hope they are today. 
The opinion of the British government has already 
been quoted and it was not alone in its view. We read, 
for example, in a journal of 1879 that "for the purpose 
of levying duty on sugars the Dutch standard is had 
enough, but the use of the polariscope will make 
matters infinitely worse, and furnish a vehicle for the 
safe practice of fraud indiscriminately upon the 
revenue, the importer, the buyer and the consumer, 
at the option of operators and their instigators". And 
again, "Professor C. F. CHANDLER says . . . this plan 
of classification by the polariscope will give the 
greatest opportunities for fraud and will, I fear, if 
adopted, make it impossible for honest men to carry 
on the business of refining sugar". And further "the 
conclusion is inevitable that . . . to adopt the instru- 
ment for the purpose of levying duties on sugars and 
for selling sugars without providing safeguards which 
do not now exist, will be to prostitute a beautiful and 
valuable scientific instrument and the science of 
chemistry to the base purpose of fraud". 

To show how widespread were such feelings, it 
might be mentioned that the extracts just quoted are 
from American magazines of the time; however, 
similar sentiments were expressed in other places. 

Meanwhile, in 1874, Great Britain had opted out 
of the argument by abolishing sugar duties in pursuit 
of her policy of a free breakfast table. However, in 
spite of rebuffs and the apparent victory of colour as 
a means of assessing duty, the plan of analysing sugar 
as a means of ascertaining its probable yield continued 
to gain ground and the-use-of the polariscope as a 
quick, easy and accurate way of determining the 
crystallizable sugar in samples submitted to test 
began to be recognized as the most satisfactory 
method that was attainable. France adopted its use 
in 1880 and Holland in 1884,using the yield formula: 

Y=P-(2Zf4A) 
From then on the instrument came into regular and 

statutory use as the means of assessing sugar duty 
by the customs authorities of sugar-importing coun- 
tries. By 1890 it had been adopted as official by the 
United States, and when the sugar duties were re- 
imposed in Great Britain in 1901, the method was at 
once adopted. In fact, customs officers were trained 
in the use of the instrument prior to the duties coming 
into force. 
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The Societies and the future 
The International Commission for Uniform 

Methods of Sugar Analysis is now the major inter- 
national body concerned with every aspect of sugar 
work and as such deals not only with analysis but 
with related matters such as sampling and calibration 
of basic standards. However, all the basic work on 
polarimetry had been completed long before ICUMSA 
held its first session in Hamburg on 12th June 1897, 
where it confined itself (so far as polarimetry was 
concerned) to discussing various matters concerning 
the choice and testing of quartz plates. There were, 
of course, various scientific bodies which had met 
before this to discuss matters relating to sugar analysis, 
but these were largely national, such as the German 
Beet Sugar Industry Association; international con- 
gresses such as the International Congress of Applied 
Chemistry tended to be rather more spacious affairs. 
This latter had in fact a section dealing with sugar, 
but it dealt largely with matters concerned with sugar 
manufacture. However, this was not always the case; 
in 1906, that is 9 years after the founding of ICUMSA, 
we find the persistent Dr. HORNE giving a paper on 
his dry lead defecation to the 6th Congress, then being 
held in Rome. 

An account of a meeting of a big international 
congress in the late nineteenth century makes inter- 
esting reading, if only by showing how much more 
varied they were than our more staid meetings of 
today. Thus "The Congress commenced on 23rd 
July in the Grand Hall of the Sorbonne and was 
opened with a musical performance when the Mar- 
seillaise was played". The President (Professor 
MOISSAN) then delivered an address following which 
"A French military band played different items of 
music, alternated with some excellent vocal music". 

Next there should have been an address by Professor 
BERTHBLOT; he, however, was absent through illness 
and his paper was read for him. In it he showed "at 
great length that chemical science and chemical 
industry, which, in contrast to other industries, is 
guided only and simply by science, had, by a combin- 
ation of science and practice attained a success reached 
by no other industry . . . he concluded by eulogizing 
universal science which brought all the civilized world 
nearer together, and brought about that unity and 
fraternity between all nations which is destined to be 
a guarantee of peace". 

Great applause followed the reading of this paper. 
A short vocal and instrumental programme was then 
gone through and then the General Secretary read a 
report on the work of the committee. The President 
and the Secretary were then elected. As there is no 
reference to lunch it must be assumed that all the 
foregoing took place in the morning and, by any 
standards, adds up to a full and varied morning's 
work. 

Later in the week the members attended the un- 
veiling of the statue of the "celebrated chemist 
ANTOINE LAURENT LAVOISIER. This ceremony was the 
most impressive of the congress . . ." The proceedings 
were rounded off "in a most festive manner with a 
banquet". 

Times change and scientific congresses are no 
longer introduced by vocal and instrumental music; 
indeed there is no evidence that the earliest meetings 
of ICUMSA were so graced. And the chance of un- 
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veiling a statue is generally pretty small; the banquet 
and the festive finish are the sole reminder of the 
earlier, more leisured days. 

The first ICUMSA meeting was largely a German 
domestic affair; though other countries expressed 
their willingness to take part they did not actually 
send any delegates. Little was decided at  that first 
session and it was not until the third meeting in 1900 
that polarization was discussed. At this important 
session, the sugar scale was re-defined on a basis of 
26.00 grams normal weight in 100 cm8 at a temperature 
of 20°C (it had previously been 17-5°C) using a 200- 
mm tube; thus was born the International Sugar 
Scale, so called to avoid confusion with the earlier 
definition. The same session defined the type of 
instrument to be used, the source of illumination and 
the method of carrying out the test, including the 
preparation of the lead acetate solution. 

From then on, for many years, the work of the 
commission, so far as polarimetry is concerned, was 
almost exclusively concerned with matters relating to 
the calibration of quartz control plates, and what had 
come to be called the lead error, both of which have 
been dealt with in earlier sections of these notes. It 
was in fact not until the 11th Session in 1958 that 
polarization, which is perhaps the most important 
figure measured in the sugar world, received the status 
of a separate subject. Even then it was confined to 
raw sugar and has been so ever since. 

Since then the work of the commission has con- 
cerned itself with a variety of matters; different 
methods of clarification (of which more a little later) 
the standardization of quartz control plates, the re- 
calibration of the 100" point, and the use of Faraday 
effect instruments. Unfortunately, the lead question 
has not been finally resolved, with the result that two 
results, both equally allowable, can be obtained from 
the same set of operations, a circumstance which 
cannot be considered a satisfactory one. One of the 
commission's most urgent tasks would appear to be 
finally to resolve this difficulty, so that all can accept 
one standard method and one standard answer. The 
urgency of this problem is made more so by the fact 
that new methods of clarification will be tested, and 
perhaps accepted in the future. Two methods are 
now under consideration, the substitution of centri- 
fuging for filtration in the case of lead-defecated 
solutions and the reading of undefecated solutions in 
the newer instruments using short tube lengths. 
Though neither of these methods is likely to be 
substituted for the present method of filtration of 
defecated solutions for some considerable time, it 
might be well to consider some of the possible impli- 
cations so at least one can be prepared for the possi- 
bility. 

First, there is the possibility that the new method 
will give a result precisely similar to the present one. 
In that event no difficulty will arise and the method 
will be judged solely on the ease with which it can 
be carried out. What should be done, however, if, 
as seems likely, a new method proposed for use gives 
a result which differs from that obtained by the present 
standard procedure? 

If it can be accepted that polarization has no 
absolute value and can only be defined in terms of a 
method, then it follows that the figure produced by 
any new or different method cannot be any more 
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The development ofpolarimetry in the sugar irrdustry 

"right" than that produced by the present practice. 
However, compelling reasons may emerge that make 
it desirable to adopt the new method. Of these ease 
of operation may be one, and in this context it must 
be remembered that any new method adopted must 
be such that it can be carried out in a normal refinery 
or factory laboratory. 

There would seem to be two other criteria to be 
satisfied before any new method is accepted. First, 
the acceptance must be universal; it is no use com- 
pounding the difficulty which ICUMSA has got into 
by non-observance of this principle. Second, there 
must be no commercial implications. If the new 
method gives a different result, then prices must be 
adjusted so that neither the seller nor the buyer suffers. 

Similarly, any import duty levied must be neither 
more nor less. This means that ICUMSA cannot 
take the decision to change in isolation. Those who 
are concerned with the commercial operations of the 
sugar industry will need to be informed of the impli- 
cations of the proposed change so that necessary 
financial adjustments can be made beforehand. If 
this cannot be agreed, then the change should not 
be made. 

The difficulties aroused by the change of 1933 have 
still not been resolved 44 years later. It seems likely 
that if the proper precautions had been taken at the 
time they need never have arisen. It is essential that 
histo~?r is not allowed to repeat itself. 

The sugar industry in Jamaica 
By K. MAXWELL 
Reprinted from West lndies Chronicle, 1977, 90, (1538), 32-33. 

T HE Jamaican sugar industry has, over the past 
two years, suffered greatly from the rapid decline 
in the world price of sugar that followed the 

boom year 1975. And accompanying this rapid 
decline in price has been the production-depressing 
results of the most serious drought that the country 
has experienced within living memory. 

The net result of the drought is that, though a crop 
marginally in excess of the approximately 360,000 
tons recorded last year was forecast, this year's out- 
putis now expected to be only slightly over 320,000 
tons. Meanwhile the drought has also adversely 
affected replanting programmes, with possible serious 
consequences to the 1977178 cropping season. 

Currently, the growing of sugar cane is concen- 
trated among two main groups, the sugar workers' 
cooperatives, operated by former workers for the 
large sugar estates, and the private cane fanners, 
organized under the aegis of the All-Island Jamaica 
Cane Farmers Association. 

The workers' cooperatives are a bold social-econom- 
ic experiment introduced about two years ago by the 
present Government of the country. Essentially they 
comprise cooperative farms on land acquired from 
the West Indies Sugar Company by a previous ad- 
ministration and given over to communal control 
by the present Government. 

The cooperatives are arranged in farms around the 
eight estates under Government control, preserving 
substantially the same geographical boundaries of the 
former privately-owned estates. Currently 16 co- 
operatives are located on nearly 30,000 acres of some 
of the island's best agricultural lands. 

While the social aspect of the experiment has been 
a success, the economic viability of the cooperatives 
at existing sugar prices has not been clearly estab- 
lished. Beset by adverse climatic conditions in their 
infancy and inadequate technological and managerial 
skills, the co-operatives have had to receive substantial 
financial injections. 

However, their problems in these respects have not 
been confined te them alone as the whole industry 
has had to receive rescue injections of new capital. 

Now that the Government has acquired eight of 
the island's twelve central factories and is negotiating 
for additional control, the manufacturing as well as 
the production phase of the industry is coming under 
greater local control. 

Manufacturing has also suffered from inadequate 
technical talent and efforts are now being made to 
increase the flow at both technician and graduate 
levels. To bolster a recruiting drive, a training pro- 
gramme, covering all levels of management, has 
been developed and is now being put into effect. 

The technical side of the Jamaican sugar industry 
is serviced by two interconnected institutions. The 
Sugar Industry Authority administers the training 
programme and otherwise controls the export of sugar. 
It administers loan programmes for replanting, 
factory improvements and maintenance. 

I t  also has a coercive responsibility which is exer- 
cised by imposing penalties for the supply of canes 
with excessive extraneous material, and for contra- 
vention of the minimum standards in factory oper- 
ations. 

The Sugar Industry Authority also administers the 
Price Stabilization Fund, which is financed by a levy 
and used to support a basic minimum price for sugar 
regardless of the world market condition. 

The other agency is the Sugar Industry Research 
Institute. This is responsible for the screening and 
introduction of new sugar cane varieties and field exten- 
sion work in both the agronomic, chemistry and 
irrigation aspects of sugar cultivation. 

Recently, with the appearance ofsugar cane smut 
disease in the island, the Institute has been intensi- 
fying its screening programme as well as maintaining 
a surveillance system to identify and treat new seats 
of infection. 

Since the introduction of the disease the screening 
of new varieties has been considerably heightened as 
the search goes on for resistant varieties to replace 
the susceptible ones, which currently account for about 
40 % of the island's total commercial plantings. 
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The sugar industry in Jamaica 

There is little doubt that the Jamaican sugar in- And while it seems virtually certain that the in- 
dustry is now in considerable straits. However, dustry will continue to live, there are growing signs 
increased research into new by-products to widen the of disenchantment with the obvious uncertainty to 
economic base of the crop is being stepped up. which the crop seems to be heir. 

Copersucar and the Brazilian sugar industry 
By JORGE WOLNEY ATALLA 
(President, Copersucar, SLo'Paulo, Brazil) 

B RAZIL has been historically one of the bigges~ 
sugar cane producers in the entire world, and 
the country ranks today as the world's foremost 

grower of that agricultural crop, having a sugar 
production capacity of 6 to 7.5 million tons per 
season, obtain6d a t  208 sugar mills. 

The growing of sugar cane in Brazil goes back to 
1516, in the early beginning of the Portuguese colon- 
ization, and two regions have been traditionally 
outstanding producers, the Northern-Northeastern 
area-which was in the past the country's main pro- 
duction area-and the Central-Southem region where, 
until recent years, coffee growing used to predominate. 

Planning for the nation's sugar expansion as it 
stands now foresees the achievement of 10 million 
tons of sugar by 1980, compared with 7.5 million tons 
today. Export-of 4.5 millibn tons is forecast, almost 
twice the amount obtained in recent years. In the 
meantime, Brazil is attempting to intensify its export 
of high quality refined and crystal sugars. Concerning 
domestic consumption, onecan also observe the 
accelerated replacement of lower quality types of 
sugar by better ones in line with the improving 
standard of living. 

Copersucar 
The &crease of sugar cane production in the State 

of SLo Paulo was a direct result of the progressive 
growth of consumption during World War 11. Aiming 
at the attainment of solutions to common problems, 
some cooperatives of regional producers were created. 
In 1959, understanding of the complexity of the 

Mechanical harvesting of cane at a Copersucar farm 

problems that afflicted the sugar cane producers as a 
whole led to the uniting of the regional cooperatives 
into Copersucar-the Central Cooperative of the 
Sugar and Alcohol Producers of the State of SLo 
Paulo. 

These associated sugar mills total 73 plants. Al- 
though the majority of them are located in the 
State of SBo Paulo, they can also be found in the State 
of Rio de Janeiro, Minas Gerais, Mato Grosso, Goiis 
and Parani. Copersucar accounts for about 50% of 
the sugar and 70% of the alcohol produced in Brazil. 
In the crop season June 1975/May 1976 the production 
reached by the mills affiliated to Copersucar was 
43,667,076 60-kg bags of raw and plantation white 
sugar--equivalent to 2,620,024 metric tons-and 
310,900,611 litres of alcohol--equivalent to 82,135,850 
gallons. 

Nowadays, Copersucar ranks as the top Brazilian 
organization in the sector of food products and is one 
of the biggest companies in Brazil, standing among 
the ten largest private enterprises in sales terms. 

Copersucar plays a very important part in the 
regulation of production and distribution of sugar 
and alcohol in the Centre/South of Brazil. As a leader 
of the spread and development of technology, it is 
enabling the country to improve its productivity and 
sugar quality in order to achieve better condifions on 
the international market. 

The national alcohol plan, set by the Brazilian 
government in 1975, embodies the ideas originally 
presented by Copersucar in 1973 and 1974, to expand 
the production of alcohol for its use in gasoline to 
minimize the effect of the increasing cost of imported 
oil. The aim is to expand today's 600 million litres 
annual production to 3000 million litres by 1980. 
This will benefit the economv on the whole bv re- 

Mill tandem at one of Copersucar's affiliated sugar factories placing 15 to 20% of the gasdine. 
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Copersucar and the Brazilian sugar industry 

Cane reception:at one of Copersucar's affiliated sugar factories 

One of the most relevant features of this programme 
is the sugar alcohol price parity which was established. 
The parity price assures flexibility for the government 
and for the producers to process cane into sugar or 
alcohol according to prevailing international prices 
for sugar and for crude oil and its derivatives. 

Brazil today can be characterized not only as the 
largest producer of sugar cane in the world, but also 
as a country which has good prospects to consolidate 
itself as a reliable exporter. The stability of the sugar 
economy in Brazil is greatly increased by the pro- 
gramme for the addition of alcohol to gasoline, to 
which Copersucar has contributed its share of effort, 

In order to consolidate its Research and Develop- 
ment Programme, Copersucar is building a modern 
centre in Piracicaba, a city in the State of SBo Paulo. 
Such an enterprise will ensure confidence in all the 
work that has been done and.it will be used as a focus 
of knowledge in all the branches of sugar and alcohol 
technology. The centre will be unique by comparison 
with the world's other research centres; it will bring 
together all the different fields of study of the sugar/ 
alcohol sector. In this way, it will make possible an 
integral approach in the studies that will be developed. 

In furtherance of the Research and Development 
Programme, Copersucar has gained the assistance of 
renowned experts such as ALBERT MANGELSDORF, 
Ph.D. (genetic area), JOHN PAYNE, Ph.D. (industrial 
area) and GEORGE SAMUELS, Ph.D. (field mechaniz- 
ation). Copersucar appreciates the benefits gained 
from the performance of the hundreds of technicians 
who work in its six experimental stations and labora- 
tories. It is expected that present and future results 
will bring benefits even beyond our national limits by 
the exchange of information and experiences with 
other parties. 

This was a good reason for Copersucar to co-spon- 
sor the XVI Congress of the International Society of 
Sugar Cane Technologists, held in September 1977 
in SBo Paulo, Brazil. It is hoped that ISSCT members 
will have had a good opportunity for closer contact 
with the reality of Brazil's agroindustry and that it 
has been of interest to all uarticioants to learn more 

Research and development programmes about Brazil's sugar and alcbhol p;oduct~on expansion 
olans. 

Copersucar's share of the sugar and alcohol in- 
dustry imposes the necessity for research and deve10~- Expansion of Copersucar's activities 
ment. Significant efforts have been made in this fidd In 1973, Copersucar acquired the country's largest 
for the benefit of this particular sector and for the complex of sugar refineries, the Companhia UniLo 
economy as a whole. dos Refinadores, which also produces one of the 

A comprehensive research and experimental pro- leading brands of roasted and ground coffee. unitlo 
gramme is being developed by Copersucar for the is among the 50 largest Brazilian enterprises and, 
technological improvement of our sugar and alcohol together, Co~ersucar and UnigO have 8000 
industry. The object of this programme is to reduce employees, not including the workers at the affiliated 
production costs by increasing productivity and Sugar mills. 
rationalizing resource allocation, and to improve the An event that caused international repercussion 
quality of raw material (cane) as well as the final was the purchase by Companhia UniLo dos Refina- 
products. It is felt that this is the way to ensure the dores of the whole of the issued stock of Hills Bros. 
competitiveness of the Brazilian agro- 
industry in the short and long term. 

Five cane research laboratories have 
been created, devoted to studies of 
varieties of sugar cane and soil, ration- 
alization and improvement of product- 
ivity. A recent initiative was the sending 
of 19 young engineers to Mauritius, for 
a highly specialized training in sugar 
fields and sugar plants, where the 
student will be exposed to high-devel- 
oped technology. 

Copersucar's programmes for im- 
provement and diffusion of technology 
cover practically all aspects-fields, 
factories, economic and human re- 
sources. The creativity and endeavours 
of Copersucar's collaborators are dedi- 
cated to obtain better cane varieties, to 
control cane diseases and pests, to 
improve the effectiveness of fertilizers, 
to increase extraction and factory re- 
covery, d. to. train personnel and 
teach safety procedures- Sugar cane seedlings being grown at one of Copersucar's Experiment Stations 
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Coffee Inc., an American company that controls 
approximately 10% of the United States coffee market. 
The acquisition involved the employment of 
US$38,500,000. 

A further step in its international programme was 
to set up the Kuwait Sugar Company, which will 
refine in Kuwait substantial quantities of raw sugar 
to be imported from Brazil. Companhia Unilo will 
hold 49% of the shares, the remaining 51 % being left 
in the hands of local interests. In' addition to the 
investment and the project, Copersucar will supervise 
the refinery construction, supply specialized equip- 
ment and technology, and provide technical assist- 
ance and training. Initial annual production is 

estimated at approximately one million 60-kg bags, 
the equivalent of 60,000 tons. 

As a contribution to the community in general, and 
with the idea of demonstrating internationally some- 
thing of Brazil's recent technological progress, 
Copersucar has sponsored for the last two years the 
Copersucar-Fittipaldi Formula I Racing Car. This 
car is driven by EMERSON FITTIPALDI, a Brazilian 
national who has twice been World Champion and 
twice runner-up. Copersucar has established as part 
of the contract that the car should be entirely Brazil- 
ian-made, and that the two drivers should be of 
Brazilian nationality. 

Preliminary results with the continuous 
Langreney vacuum pan 

By FRANqOIS LANGRENEY 

(Technical Director, Sucreries de Bourbon, Saint Denis, ~ i u n i o n )  
Reprinted from Zeitsch. Zuckerind., 1976,101, 772-776 

Introduction (b) two semi-cylindrical bottom sections, 

D URING the 1st Congress of ARTAS (Associ- (c) a semi-cylindrical upper section, 
ation RCunionnaise de Technologic Agricole et (d) a tubular calandria common to both circuits Sucrikre), which took place at Saint Denis 1 and 2, 

(RCunion) during 13th-20th October 1973, I had the a partition separating circuit 1 from circuit 2 
opportunity of explaining my concept of the design longitudinally, 
of a continuous boiling pan. 

On the basis of this report, Forges Tardieu and (f) two longitudinal gutters for feeding of syrup 
or run-off, 

SociCtC Sucrikre de Beau Champ (Mauritius) suggested (g) two corrugated metal sheets tightly fixed to 
to me that they should construct and test a prototype walls (a), which form a continuous series of 
of industrial dimensions. vertical tubes, and 

The experimental pan built in 1974 was the smallest (h) cross beams. 
in the industrial range which I envisaged at that time. 
It has an effective capacity of 10 mS, a heating surface 
of 100m2 and a length of 5 m, corresponding to a I 
massecuite flow path of 10 m; it weights 11.5 metric 
tons. Because of delays in delivery of the pan in 1974 
only about 4 weeks at the end of campaign were 
available for tests. Nevertheless, during this short 
span of time we were able to establish that the pan & 
operated with A- and C-massecuites as expected and 
was much easier to operate than we had expected. 

In 1975 working conditions were very difficult; as 
a consequence of cyclone "Gervaise", which caused 
devastation in Mauritius at the start of February, the 
campaign was very short and no factory could operate 
more than 18 hours a day because of restricted cane 
supplies. As a result, only part of the test programme 
that we had planned could be accomplished, and then 
only with C-massecuite which we were able to store 
without any problems during the daily shutdowns of 
the factory. 

Despite these difficulties, we are of the opinion 
that the results achieved are sufficiently encouraging 
to be published at this early stage. 

DESCRIPTION OF THE PAN 
The original pan 

I will not repeat here the considerations which led 
to the design of the pan-they have already been 
published twice1s2-but I will limit myself to a des- 
cription of the experimental pan. 

The original pan is shown in Fig. 1 and in- Fig. 1. Section through the original pan (1974) 
corporates : LANGRENEY: Rev. Agric. Sucr. Maurice, 1973,52,298-301. 

(a) two vertical external walls, a HUGOT: Proc. Sugar Tech. Assoc. India, 1975. 



Preliminary results with the Langreney vacuum pan 

Operation of the pan is easily understood. The 
prepared magma is introduced at a point in circuit 1 
by means of a variable-capacity "Rota" pump. 
Supply of syrup or run-off takes place continuously 
throughout the entire length of the circuits via gutters 
(f) which are provided every 76 mm with overflows 
into the individual tubes formed by the corrugated 
sheets fixed to the walls (a). This ensures that the 
massecuite circulating in circuits 1 and 2 is fed con- 
tinuously. 

This feed system is simple and permits high dosing 
precision throughout the entire length of the path, 
since the angle of slope of the gutters (f) is adjustable 
longitudinally. Only one controller is needed (this 
receives its impulse at the end of the circuit) to ensure 
automatic feeding of both circuits. 

Attention should be drawn to one very important 
aspect of the design: this is the independence of 
longitudinal and lateral movement of the massecuite. 

In fact, the longitudinal movement is created by 
the increase in volume of the massecuite as a result of 
introduction of the syrup or run-off dry solids. 
A comparable process is the forward movement of a 
very long river flowing through a plain and dammed 
by a weir. The water flow causes the water gauge to 
rise, and a current forms which allows the water to 
flow over the weir, which corresponds to the discharge 
overflow in the crystallizer. 

The lateral circulation, on the other hand, occurs as 
a result of the thermal syphon effect created by heating 
of the massecuite by the calandrias. It is governed 
only by the water evaporation which it is possible to 
effect-the pan cross-section has been so arranged that 
the pan can operate as a good evaporator and an 
intensive circulation of the massecuite achieved. 

These two flow movements are independent of 
each other, as a result of design measures, and this 
independence imparts flexibility to the pan-a necess- 
ity where high-purity refined sugar massecuite is to 
be processed as well as low-grade products from raw 
sugar production. 

In fact, it is completely feasible to think of obtaining 
a high-purity massecuite from syrup of high concen- 
tration, whereby the crystallization rate is very high, 
followed, in the same pan, by addition of pure water 
to a low-purity massecuite during a given passage to 
create very intensive circulation and improve the 
mother liquor exhaustion. 
Modifications undertaken 

(i) Installation of transverse partitions 
In the initial tests conducted in 1974 it was found 

that the crystal regularity was not as good as had been 
hoped, and it was decided to install transverse par- 
titions (2a in Fig. 2) in the upper section of the pan, 
in order to prevent splashing along the pan when 
steam bubbles reached the massecuite surface. It is 
clear that a swirling, haphazard flow of the massecuite 
occurs only in the upper part of the section above the 
calandrias, which causes mixing of the crystals. Dur- 
ing longitudinal flow the streamis eddy-free and the 
massecuite climbs in a regular layer with a forward 
feed component which decreases from start to finish 
of the path. Its rise through the calandria tubes 
guarantees positive movement. It is because of this 
and because of the fact that the tube is the cheapest, 
most easily installed and maintained heating surface 
element, that we have chosen this type of heat ex- 
changer. 
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Fig. 2. Section through the modified pan (1975) 

The partitions are 500 mm apart and extend 200 mm 
below the massecuite level. 

(ii) Alteration to the design of the feed system 
The concept of the feed system proved to be 

entirely correct, but failures occurred in 1974 for 
which we could find explanations only in 1975 and 
which were attributable to the design of the system. 

If C-product, a highly viscous, high-density masse- 
cuite, is processed in the discharge section of the pan, 
irregularities in the dry solids content of the massecuite 
often occur despite excellent, regular feeding. These 
irregularities were found to be the result of one or 
more of the following effects: 

(i) The feed (run-off) leaving the tubes formed by 
the corrugated sheeting g (Fig. 1) in a turbulence-free 
zone did not mix homogeneously with the concen- 
trated massecuite. Pockets of run-off formed at the 
bottom ends of the tube and tended to rise to the sur- 
face of the massecuite, hindering the downward 
circulation; when they did reach the top, they formed 
layers on the surface. 

(ii) The run-off distribution gutters were not high 
enough for their pressure head to permit introduction 
of a low-density solution into the massecuite. 

(iii) Although the design of the system inside the 
pan had the advantage of imparting simplicity to the 
unit, it did not permit suitable operation control and 
prevented any operation without prior stoppage and 
opening of the crystallizer. 

We therefore decided to alter the feed system in 
1975, while rgtaining the principle, which is simple, 
precise and economical; the modified design (Fig. 2) 
shows the transverse partitions. The external feed, 
as shown in Fig. 2, was only installed for test purposes 
with circuit 2, since the breakdowns described never 
occurred in circuit 1 where the massecuite is more 
fluid. The following alterations are shown in Fig. 2: 

2(a) transverse partitions, 
2(b) closed feed manifolds with internal overflows, 
2(c) flexible tubes (permitting the feed manifolds 

to be inclined), and 
2(d) fixed tubes for feeding below the calandria. 
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Preliminary results with the Langreney vacuum pan 

1974 and 1975 is that the 7 pan, as designed, functions well. 
Its operation is stable, circulation 
across the pan is highly effective and 
longitudinal circulation is well achieved, 
as was anticipated. 

The pan is easy to handle. Despite I the failure to control the vacuum and 
steam, which led to inevitable fluctua- 
tions in the values of both parameters, 
we were surprised to find that it is easy 
to control the pan manually when C- 
product is being processed. On the 
other hand, A-product, with its rapid 
reactions, needs a complete control 
system. 

-1750- 
--,500 - - 

TYPE 2 0  TYPE 4D Since the complete unit is simple, it 
took only two days for panmen to 
familiarize themselves with the pan. 
On no occasion did we observe any 
irregularities in evaporation or con- 
densate and incondensable gas extrac- 
tion, nor did we find any entrainment 
in the condenser. 

After installation of the transverse 
partitions to prevent crystal mixing, 
and alteration of the feedlines, we are 
now of the opinion that the pan can be 
used for any massecuite of below 86 
purity. For higher purities means must 
be used to prevent caking on the cold 
walls. 
(ii) Production 

We do not have the means to deter- 
mine the specific crystallization rate. 

Fig. 3. Section through the continuous Langreney pan, Type D, Hence, we restrict ourselves to com- 
with rectilinear elements paring massecuite production between 

This assembly prevented the irregularities observed 
in 1974, and the same arrangement is to be applied 
also to the first circuit, since it permits suitable control 
of each feed tube operation. 

Table I below gives the dimensions and heating 
surface areas which we propose for the hfferent 

, industrial capacities. Fig. 4 shows the schematic 
arrangement of the crystallization plant. 

Table I. Dimensions and capacities of Type ZD and 
Type 4D pans (Fig. 3) 

Length, Heating Massecuite 
m surface, ma volume, m3 

Type 2D 5 125 12,500 
6 150 15,000 
7 175 17,500 
8 200 20,000 
9 225 22,500 

10 250 25,000 
Type 4D 5 250 25,000 

6 300 30.000 

As regards control equipment, at Beau Champ we 
had only two MECI supersaturation controllers based 
on massecuite conductivity. Neither vacuum nor 
steam was controlled, and fluctuations occurred in 
both systems. 

RESULTS 
( i )  Operation 

The most important fact confirmed by the tests in 

our pan and the batch pans supplyingit 
with magma, which is only possible with C-massecuite. 

For C-massecuite of 5562 purity the continuous 
pan gave approx. 50% greater production than a 
batch pan of the same volume. This increase in 
crystallization rate, which is evidently a result of the 
improved circulation throughout the entire length of 
the pan and hence throughout the entire process, 
relates only to the operating part of the batch pan 
cycle; if the remaining part of the batch cycle time is 
taken into consideration, the percentage production 
is even more favourable to the continuous pan. 

Although we could not make any production com- 
parisons for A- and B-massecuites, we believe that 
even with these an increase in the specific crystalliz- 
ation rate will be found. For A- and B-massecuites, 
which have much shorter cycles than do low-grade 
products, it is certain that the continuous pan will 
strengthen its advantage because of the absence of 
numerous standstill times for discharge purposes. 

We intend also checking by how much the temper- 
ature of each product can be raised, since we noticed 
that the massecuites discharged from our pan were 
always properly "black" even when we operated at 
high steam pressures, in contrast to the results with 
most batch pans. It is highly probable that the crystall- 
ization rate can be still further increased, by raising 
the temperature of the massecuite without deterior- 
ation of the product, as a consequence of the favour- 
able effect of good circulation in the pan. 
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MOLASSES FEED 

SSED 
BAR 

1 1 ,  1%: 
DIXHARGE 

I 
DISCHARGE 

TO CENTRIFUGALS VP Steam pressure 

SS Supersaturation 
RC Recorder-controller 
V Vacuum 

VARIABLE-SPEED CONDENSATE ROT* PUMP IC Indicator-controller 
ROTA PUMP DRAIN 

Fig. 4. Schematic arrangement of the continuous Langreney pan 

(iii) Condition of the massecuite 
The few tests which we were able to carry out in 

1974 with A-massecuite gave us no further data. We 
can only say that the pan was able to produce a 
massecuite of good condition over a period of several 
hours, but it is difficult to handle the pan without 
vacuum and steam control and avoid formation of 
fine grain. 

As regards C-massecuite, we can say that: 
(1) it can be concentrated without any difficulty. 

Refractometric solids greater than 98% were ob- 
tained many times, and the target value of 96 % dry 

solids, which we sought to maintain, was easily 
achieved. We carried out a general test to see if it 
is possible and desirable to produce "tight" masse- 
cuite in the pan. 

(2) The exhaustion of strikes from the continuous 
pan is always better than from a batch-type pan. 
Although the same initial grain footing was used, 
the mother liquor purity was alawys 0-2 units 
lower than with the batch pan. Herein, we believe, 
lies the advantages of the continuous pan. We have, 
therefore, conducted tests with C-massecuites, since 
production capacity and exhaustion capacity by 
comparison with the batch pans is of interest. 

We are also convinced that molasses exhaustion 
can be increased by combining the crystallization 
properties of our pan with proper handling in the 
crystallizer and suitably controlled centrifugal 
operation, all, of course, being continuous. 

(3) Massecuites of lower and even very much lower 
purity can be boiled than is possible in batch pans; 
this also tends towards a better exhaustion. 

(4) We did not have the necessary equipment for 
determination of the coefficient of variation (CV) 
and so cannot give any such values; but we hope 
to be able to do so after further trials. 
In practice, we encountered no difficulties in 

centrifugalling of the massecuites-not even in batch 
centrifugals-and the purity of the resultant sugar 
was comparable to that from other pans. The 
appearance of the crystals was good, and their regu- 
larity--considered with the naked eye-seemed very 
good. 

However, it should be borne in mind that the pan 
can easily produce fine grain if it is not properly 
controlled; if it is manually operated, fine grain may 
not be noticed straight away. For this reason we 
regard automatic control as essential. 

Fig. 5. View of the pan with old internal feed system at Beau In spite of the short period of time we had at our 
Champ sugar factory disposal during the first two trial campaigns, we were 
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Fig. 6. View of the pan with the new feed system 

able to verify that, with the slight modifications made 
to it, our pan operates as we had envisaged. 

It is true that we were not able to achieve best 
possible results, but we will endeavour to obtain them 
during the next campaign, which will give us useful 
numerical values for the design of other pans. We are 
of the opinion that our pan is even now suitable for 
raw sugar factory massecuites of not more than 
85-87 purity, which can be produced in factories 
where juice treatment is simple liming. It does seem, 
however, that the combination in the pan of factors 
favourable to crystallization will make its main field 
of application the production of C-massecuite. 

It should not be forgotten that every unit drop in 
molasses purity corresponds to an approximate 0.4% 
increase in sugar yield, and that there is justification 
in hoping that the pan will pay for itself in less than 
a campaign with the results obtained. 

For existing factories transferring to continuous 
boiling, it is of advantage to start with massecuites 
of lower purity and then proceed to higher purity 
massecuites with the aim of first raising sugar recovery 
and then expanding production in a sensible, modern 
and economical way. We believe that there should 
be no hesitation in installing continuous pans in a 
new factory for all products; a reduction in the initial 
investment costs, a saving in fuel as a result of smooth- 
ness of operation and the ease of operation are the 
chief factors in favour of this solution. 
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SUMMARY 
The author has developed a continuous pan of the 

evaporator/crystallizer type. The prototype, 5 m long 
(massecuite run of 10 m), of 10 ma effective capacity 
and 100m2 heating surface, operatedfor about 4 weeks 
in 1974 and in 1975 at Beau Champ sugar factory, 

Mauritius, after which a modified, improved 
version was installed in Stella sugar factory, 
RCunion. The Langreney vacuum pan has 
proved, from observations to date, outstanding 
for its favourable mechanical conditions during 
crystallization. Particularly good has been the 
introduction of syrup or run-off into the masse- 
cuite and the subsequent mixing. The basic 
modification to the prototype comprised im- 
provement to the distribution means in the 
vacuum pan. Some tests have been carried out 
with A-product, but mostly with low-grade 
massecuite. As a consequence of unfavourable 
campaign conditions in 1975 (caused by Cyclone 
Gemaise), measurements could not be made 
which are needed for comprehensive determina- 
tion of all factors (throughput, crystal content, 
crystal size distribution, mother liquor exhaust- 
ion, etc.), although the continuous pan proved, 
by comparison with batch pans of the ;vapor- 
ator/crystallizer type, to have a higher specific 

volumetric throughput, to be more flexible and to be 
easy to operate. The author is convinced that, with 
automatic control, massecuites of varying purity can be 
produced in the same pan and that a higher sugar 
yield and quality can be obtained. The new pan 
should, together with continuous crystallizers and 
continuous centrifugaIs, contribute to a marked 
progress in the sugar industry. 

Brevities 
Bulk handling terminal in Mauritius1.-Australian consulting 

engineers Macdonald, Wagner & Priddle Pty. Ltd. are to 
provide design and supervision services for construction of a 
$A35,000,000 bulk sugar terminal at Port Louis, Mauritius. 
The project, due for commissioning in May 1980, includes a 
system for transportation of the raw sugar output of the island's 
21 sugar factories to Port Louis and receiving and sampling the 
sugar there. Storage will be provided for 350,000 metric tons, 
making it the third largest bulk terminal in the world after 
Durban and Mackay. The project requires construction of a 
wharf and travelling gantry shiploader to cater for 40,000 d.w.t. 
bulk carriers, and ancillary structures such as workshop, 
laboratory, administration office, transfer tower, weightower, 
receiving station and conveyor galleries. The inloading and 
outloading conveying systems will be designed for 1400 tons 
per hour. When operational the terminal will allow loading 
of a 20.000-ton vessel in one dav instead of the 3 4  weeks now 
requlred for loading by the pre&nt method of cutting open and 
blecd~ng bags of sugar brought by barge from warehousec near 
the Dort. * * *  

Czechoslovakian sugar factory for Iran2.-Under the terms 
of a contract concluded between Agronomic Co. Ltd. of Iran 
and Skodaexport Foreign Trade Corporation, a cane sugar 
factory is to be built at Karun. The factory will be provided 
with three cane mills and will have a daily crushing rate of 
6680 tons of cane. During the past six years the Czechoslovak- 
ian concern has provided equipment for 13 cane sugar factories 
in various countries. * * *  
Thailnnd bulk sugar terminal.-Thailand's first sugar terminal 

is under construction at Samut Prakarn, south of Bangkok, 
and should be completed by the end of this year, Mitr Phol 
Corporation sources have said. The terminal is owned by 
United Sugar Terminal Co. Ltd., in which Mitr Phol is a 
shareholder. It will wst $7,500,000. Vessels of 20,000 tons 
will be able to berth for loading, compared with only 10,000- 
ton vessels which can berth at Bangkok's river port at present, 
larger vessels having to berth at Koh Si Chang, about 100 km 
from Bangkok. The facilities will be able to handle 720,000 
tons of suear annuallv3. 

Producers Rev., 1977, 67, (4), 82. 
a Skada Rev., 1977, (2), 62. 
a Standard Chartered Review, July 1977, 4. 
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Unless otherwise stated. Enplish is the language of the 
original articles from which the abstracts in this section 
have been taken. 

Culmicolous smut of sugar cane in Taiwan. IV. Re- 
sistance trial. L. S. LEU, W. S. TENG and Z. N. WANG. 
Rpt. Taiwan Sugar Research Znst., 1976, (74), 37-46. 
A method of pricking the base of plantlets, 2-5 cm 

lauence of covering hmh on the industrial high, with a row of five needles and then brushing 
quality of stored sugar cane. F. A. FOGLIATA. R ~ ~ .  the injured tissue with heavy teliospore suspension 
znd. ~ ~ ~ i ~ .  ~ ~ ~ ~ ~ r i ~ ,  1975, 52, (2), 61-72 (spanish). was used to screen 367 varieties and clones for resist- 
comparison of cane cut and stored w,th and without ance to Ustilago scitaminea. Results showed that the 
a covering of trash showed that the uncovered cane degrees of resistance varied between the 164 Taiwan 
showed a greater loss of weight, reduced juice purity, and 203 imported varieties, but that sometimes results 
lower pol % cane, lower extractable sugar, lower also differed in the same variety after repeated inocu- 
juice volume and higher reducing sugar content by iations. The pricking method gave a higher disease 
comparison with the cane which had been incidence than did a dipping method in which cuttings 
~t is clear, therefore, that covering with trash is of were soaked in teliospore suspension. Whips started 
benefit if there is to be a delay between cutting and to form 1-2 months after inoculation, most of them 
milling of the cane. showing clearly within 2-5 months, when inoculation 

was carried out in late Avril-earlv May or early + * +  Aurmst: if inoculation was 'carried-out in winter or 
Blight in sugar cane seedlings. N. E. V. DE RAMALLO. 
Rev. Znd. Agric. Tucumrin, 1975, 52, (2), 77-81 
(Spanish).-Drechslera hawaiiensis, Curvularia senegal- 
ensis and C. lunata were isolated from young blight- 
affected seedlings in greenhouse flats. "Benomyl" 
fungicide applications at sowing and "Tiuram" at 

. - " ,  
early spring, however, symptoms took longer to 
appear. The possible effect of rain in late June and 
July on disease incidence is to be investigated. Most 
screening is for Strain 1 of the disease (the more 
prevalent strain in Taiwan), although some promising 
cane varieties are also tested for resistance to Strain 2. 

so$ng and post-emergence treatment were effective + + +  
in controlling the disease. A new record of acarid mite Caloglyphus mycophagus 

+ + + M e d n  (Acarina:Astipmata) from Taiwan. Y. H. 

Fertilizer and soil fertility practices for sugar cane 
production in Louisiana, 1977. ANON. Sugar Bull., 
1977, 55, (9), 8-9.-General recommendations are 
given on fertilizer application and soil fertility im- 
provement measures (liming and filter cake applica- 
tion) in cane fields of the four major Louisiana cane 
areas. * * * 
Sugar cane variety outfield experiments in Louisiana 
during 1975. H. P. FANGUY and C. A. RICHARD. 
Sugar Bull., 1977, 55, (9), 14-19.-Results of outfield 
variety tests at 13 locations during 1975 are reported. 
Cane and sugar yield data are tabulated, and summar- 
ies are given of the performances of six experimental 
and six commercial varieties. 

Y Y Y 

Natural leaching effect on salt-affected soils in Taiwan. 
I. Land with open drainage system. S. C. YEN and 
Y. T. FANG. Rpt. Taiwan Sugar Research Imt., 1976, 
(74), 15-25 (Chinese).-Studies on soil salinity 
fluctuation in a 180-cm profile in each 3-day period 
after rain had fallen showed, in combination with 
rainfall records and ground water table data, that 
high rainfall had a low leaching effect because of the 
high water table, high rainfall intensity and restricted 
external drainage. As regards leaching, the most 
effective rainfall would be 40-100 mm. Lowering of 
the water table is considered an important step 
towards improvement in natural leaching. 

TSEGG a d  S. A. HSIEH. R$. Taiwan Sugar Research 
Inst., 1976, (74), 47-52 (Chinese).-C. mycophagus 
has been newly recorded in Taiwan, where it was first 
found as hypopus attached in large numbers to the 
white grub Alissonotum impressicolle and wireworm 
Melanotus tamsuyensis; no adults or larvae were 
found attached to these vests. The morvhology of - -- 
the mite is described. A 

* * *  
Studies on Eoeurysa flavocapitata Muk, a new sugar 
cane plant hopper to Taiwan. B. H. JIANG. Rpt. Taiwan 
Sugar Research Znst., 1976, (74), 53-62 (Chinese). 
The morphology and life cycle of E. flavocapitata, 
first found in a Taiwan cane field in 1973, are des- 
cribed, and details are given of the type of damage it 
inflicts on cane. The adults and nymphs hide in the 
snindle and suck the iuice from the leaves. Yellow 

- - ~  

spots first appear on L 2  to 0 leaves, and after a time 
some of these spots become purple-red. In severe 
cases, the damaged spindle leaves rot. Mildew forms 
on the surface of leaves, which become blackened 
with the sooty mould within a few days. 

Two new Erythraeid mites from Taiwan (Acarina: 
Prostigmata). Y. H. TSENG, S. L. YANG and Y. S. 
PAN. Rpt. Taiwan Sugar Research Inst., 1976, (74), 
63-74.-Larvae of Callidosoma matsumuratettix and 
Erythraeus plumosus were found in association with 
Matsumuratettix hiroglyphicur and a species of plant 
hopper on Saccharum spontaneum in southern Taiwan. 
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Details are given of the morphology of the larvae 
which are ectoparasitic on several families of insects. 

Cultural energy balance of the production of alcohol 
from sugar cane, manioc and sweet sorghum-agricul- 
tural and industrial phase. J. G. DA SILVA, G. E. 
SERRA, J. R. MOREIRA and J. C. GONCALVES. Brasil 
Acuc., 1976, 88, 452-463 (Portuguese).-The energy 
balance of the title is the difference between the energy 
required for cultivation of the crob and the energy 
which it can produce, including e.g. products of 
fermentation of tops and the fuel value of bagasse. 
Standard equipment and conditions are assumed for 
the three crops and it is calculated that over a period 
of three crops (plant cane and two ratoons) sugar 
cane processed to alcohol provides 36,297 Mcal.ha-I 
per year and requires 15,040 Mcal.ha-I per year to 
grow and convert, giving a benefit of 21,257 Mcal.ha-l, 
whereas for manioc the corresponding figures are 
22,283, 12,925 and 9,358 Mcal.ha-I per year, respect- 
ively, and for sweet sorghum 31,686,16,550 and 15,136 
Mcal.ha-l. * * * 
Nutrition and fertilization of sugar cane. J. 0. FILHO. 
Brasil Apc., 1977, 89, 10-16 (Portuguese).-While 
1,929,641 ha of land is devoted to sugar cane in 
Brazil, either this will have to be expanded if more 
sugar is to be produced to meet increasing domestic 
consumption and export requirements, or the yield 
will have to be increased. The yield in Brazil, averag- 
ing 50 tons.ha-l, is lower than in other countries such 
as Puerto Rico (77.5 tomha-'), Venezuela (79 
tomha-'), etc. A number of factors govern yield, 
including variety, climate, cultural practices and soil 
physical and chemical properties. Application of 
fertilizers can raise yields; however, 63% of the 
fertilizers used in Brazil are applied to cane land and 
they already account for 20-25 % of the cost of cane 
production. A survey is presented of literature data 
on the content of mineral elements in cane and cane 
leaves, together with an account of their function, 
levels required and general recommendations for 
fertilization of plant and ratoon cane in the State of 
SHo Paulo as well as the use of lime to bring soil 
pH to 6-6.5. * * * 
Cane frost damage in Louisiana. L. L. LAUDEN. Sugar 
Bull., 1977, 55, (ll), 6-9.-Reference is made to the 
serious damage suffered by Louisiana cane as a result 
of a severe frost on 29th-30th November 1976. 
Recommendations made by the American Sugar Cane 
League on handling of frostydamaged cane are listed. 
Losses, including more than7000 tons of cane left in 
the field, represented 50,000 tons of sugar valued at 
about $10 million, although some of this loss would 
have resulted from the increase in extraneous matter 
accompanying cane as a result of heavy rain following 
the frost; cane from over 7500 acres could not be 
harvested because of the wet conditions. 

* * * 
The weather history of the Louisiana sugar cane belt. 
J. E. IRVINE. Sugar Bull., 1977, 55, (1 I), 10-19.-A 
survey is presented of the monthly average tempera- 
tures and rainfalls as recorded at Houma, Louisiana, 
and for five other locations in the Louisiana cane belt, 
covering the period 1893-1976. Also recorded are 
soil temperatures, solar radiation, maximum daily 
wind speeds and tropical storm history. 

Aerial photography used for estimation of crop con- 
dition. J. R. THOMAS and G. F. OERTHER. Sugar J., 
1977, 39, (lo), 35-38.-A third ratoon crop of N:Co 
310 cane was treated with 0, 50, 100, 150 and 200 
1b.acre-l N as ammonium nitrate (with each treatment 
replicated four times), and the canopy reflectance 
measured aerially from a height of 1000 ft just before 
the cane lodged in the August (some of the cane being 
manually harvested in the following January for 
determination of the number of millable stalks and 
total yield). Colour-infra-red (CIR) film-Kodak 
"Aerochrome Infra-red 2443"-and Kodak "Ekta- 
chrome MS Aerographic 2448" (conventional colour 
film) were used, the former with an orange filter with 
and without blue filter, while a haze filter was used 
with the latter. (The orange filter excluded wave- 
lengths shorter than 520 nm, while the blue filter 
enhanced the red colour of the foliage and increased 
the contrast between plants and the soil background.) 
The optical density of each plot in the randomized 
block design was obtained with a scanning micro- 
densitometer, using blue, green and red band-pass 
filters. Variance analysis showed that N application 
significantly affected the optical densities of the images 
on the CIR film but not on the conventional colour 
film. Plant density was significantly correlated with 
optical density of the CIR film as measured with a 
red band-pass filter, and partial regression coefficients 
suggested that plant density had 34 times more effect 
than mean stalk weights in determining yield. The 
decrease in yield associated with N deficiency caused 
a change in canopy reflectance, the decrease in yield 
being directly related to the ratio between canopy 
reflectance in N-deficient and non-deficient areas. 
With all band-pass filters, yield of untreated cane 
was over-estimated, partly a result of reflectance 
from vegetation other than cane. With the CIR film, 
use of the blue filter increased the estimated yield 
values which were very close to measured values. 
At 150 1b.acre-' N application all band-pass filters 
gave the same yield value, and this was identical with 
the measured value. 

* * *  
Fertilizer and soil fertility practices for sugar cane 
production in Louisiana, 1977. ANON. Sugar J., 1977, 
39, (lo), 40.-See Z.S.J., 1977, 79, 315. 

* * *  
The modernization plan for the RClmion sugar economy. 
D. REYDELLET and J. C. SUBTIL. Rev. Agric. Sucr. 
Maurice, 1976, 55, 17-30 (French).-An official 
enquiry was carried out in 1972 to establish the causes 
of poor standards in cane agriculture and inadequate 
cane area replanting. Major reasons for the situation 
were found to include: the growing of old, disease- 
susceptible varieties; considerable partitioning of the 
land, with 87% of the farms each having less than 
5 ha of land and yet representing a total of 37% of 
the entire cane area; and poor topography, with 
very stony soil and 20% of the cane land on slopes 
greater than 30%. Because of the poor agriculture, 
factory investment (although heavy) has brought 
no benefit, and sugar companies have found them- 
selves in tight financial straits. The modernization 
plan based on the enquiry aims to re-establish the 
earlier area under cane and increase yields from 45 
to 65-70 tomha-', improve cane transport, and 
raise the standard of farming through adequate 
training and organization. What has been achieved 
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in the first two years of the plan's existence is des- 
cribed.. The results achieved are regarded as highly 
promlslng. * * * 
Mechanization of sugar cane harvesting in RCunion in 
1975. M. HOARAU and E. BOYER DE LA GIRODAY. 
Rev. Agric. Sucr. Maurice, 1976, 55, 96-121 (French). 
Descriptions are given of the McConnel whole-stalk 
harvester (of which there are four in RBunion) and 
of the Don Mizzi 741, Massey-Ferguson MF 102 and 
Toft "Robot CH 364", Mark I1 (full-track) chopper 
harvesters, of which there are one each on the island. 
Advantages and disadvantages of the machines are 
described. Information on the McConnel machine 
indicates that, with mechanical loading, it permits 
little reduction in harvesting costs compared with 
manual harvesting and loading, although it does 
facilitate manual work and will enable older men 
as well as women and youngsters to do the tasks, 
leaving the stronger workers to carry out the heavier 
jobs; there is little information on the Don Mizzi 
machine, except an indication of a saving in harvesting 
costs, even allowing for the extra labour required to 
remove stones in front of the harvester and to gather 
cane left on the ground. Much more information is 
available on the other two harvesters; from their . 
performances in harvesting 7439 tons of cane (the 
MF 102) and 5441 tons (Toft machine), it was found 
that the latter had double the hourly capacity of the 
former, with slightly more time for stoppages; 
maintenance time was about the same for both 
harvesters, while repairs took longer with the MF 102. 
On the basis of the hourly capacity, the costs of 
harvesting with the MF 102 were much greater than 
with the Toft machine. 

Is  the quality of cane aected by mechanical harvesting. 
A. CORNU. Rev. Agric. Sucr. Maurice, 1976, 55, 122- 
135 (French).-Investigations were conducted in 
Riunion in 1974 and 1975 on three varieties (S 17, 
R 526 and R 541) to determine the effects of pre- 
harvest burning and of mechanical harvesting on 
quality. The only advantage of burning was elimina- 
tion of trash, whereas quality fell. In the winter, at 
the start of the season, S 17 exhibited signs of signifi- 
cant deterioration only after two days, while under 
summer conditions the other varieties deteriorated 
within 1 day. Cane which was harvested straight 
after burning deteriorated at a faster rate than did 
burnt cane which was left standing. Chopped burnt 
cane showed much greater fall in quality (lower 
purity, pol and extractable sugar % cane) than did 
whole-stalk cane. Gas-liquid chromatography re- 
vealed double the loss in sucrose caused by burning 
than did polarimetry; GLC also showed an increase 
in reducing sugars and dextrans in burnt cane. While 
in some cases, mechanically harvested cane showed 
a fall in Brix of up to 3' and in extractable sugar % 
cane of as much as 4 % absolute by comparison with 
manually harvested cane, in other cases there was no 
significant difference; this was att~ibuted to the 
presence of substantial quantities of shoots in the 
mechanically harvested cane loads which, however, 
should not exceed 3 % by weight of the cane because, 
when crushed, they merely dilute the extracted juice. 
The presence of these shoots is associated with 
variety. On the basis of the investigations, it is 
recommended that varieties be selected which are 

suitable for mechanical harvesting; while conditions 
in RBunion are not ideal for mechanical harvesting, 
the results are considered promising. 

Field preparation for mechanical harvesting. L. PILOT 
and L. LI PI SHAN. Rev. Agric. Sucr. Maurice, 1976, 
55, 136-138.-In view of the need for mechanical 
harvesting in Mauritius, the authors give advice on 
field layout, land preparation, cane planting and 
cultivation techniques which are most suitable. It 
is stressed that it takes a long time to bring fields to 
the right condition for mechanical harvesting, so that 
there should be no delay in introducing modifications. 

The effect of flowering on yield in sugar cane. M. H. R. 
JULIEN and G. C. SOOPRAMANIEN. Rev. Agric. Sucr. 
Maurice, 1976, 55, 151-158.-The effect of flowering 
on the yield of M 351157 and S 17 cane (both of 
which flower profusely in May under local Mauritius 
conditions) was investigated with the intention of 
comparing naturally vegetative (Vn) and flowering 
stalks between themselves and with artificially 
vegetative (Vp) stalks from cane, flowering of which 
was inhibited by night breaks. In both varieties, 
flowering shoots were taller and had a greater number 
of internodes and leaves at emergence and anthesis; 
however, these characteristics increased gradually 
in vegetative shoots, so that the differences between 
vegetative and flowering shoots gradually decreased 
with sampling date (6, 12, 18 and 24 weeks after 
anthesis). The flowering shoots had lost all their 
leaves by 16-18 weeks after anthesis; these stalks 
produced an average of about three side shoots, 
however. The fresh weight of flowering stalks was 
significantly higher than of Vp stalks at anthesis, 
although the differences gradually diminished with 
sampling date until they were no longer significant. 
Although no significant differences were found 
between Vn and Vp shoots in terms of fresh weight 
at any particular harvest date, the overall mean 
fresh weight of the Vn shoots was significantly higher 
than of the Vp shoots. Recoverable sugar % cane 
increased steadily in both flowering and Vp shoots 
from anthesis to harvest, and there was no significant 
difference in the value for either variety at any of the 
sampling dates. In the case of M 351157 cane, there 
were no significant differences in recoverable sugar 
between Vn and Vp shoots. On the other hand, the 
yield of sugar per stalk was significantly higher in 
flowering stalks of S 17 at emergence and anthesis 
than in Vp stalks, but these differences gradually 
diminished. This was also true of M351157, but 
throughout the crop season without any fall in 
difference. The sugar yields of Vn and Vp shoots 
were not significantly different at any sampling date, 
but the meah of all values was significantly higher 
for the Vp shoots. Total fibre content per stalk 
followed the same pattern as fresh weight. It is 
concluded that for a long-season crop, flowering may 
have a beneficial effect if the crop is harvested early, 
and should have no adverse effect if the harvest is 
delayed. A variety which has flowered heavily 
should not necessarily be harvested soon after anthe- 
sis, since it has been shown that dry matter accurnu- 
lated in the flowering stalks mainly in the form of 
sucrose for several months after anthesis. 



Unless otherwise stated, English is the language of the 
original artiees from which the abstracts in this section 
have been taken. 

Increased production and profitability. ANON. Upbeet, 
1977, 65, (I), 8-1 1 .-After outline information on 
beet breeding and crop protection at The Great 
Western Agricultural Research Center in the USA, 
results from studies conducted in 1976 are discussed, 
including P and N fertilization recommendations. A 
relationship has been established between N fertilizer 
application and beet crown size, and between the 
latter factor and yield losses. Increase in soil N 
resulted in an increase in crown size, and large-crown 
beets presented problems in topping. While the 
amount of recoverable sugai per ton of beet rose with 
topping efficiency, it also increased as a result of 
reduction in the amount of N applied; however, when 
properly topped, a large-crown beet suffered higher 
yield losses than did a properly topped small-crown 
beet, while the large crowns of inefficiently topped 
beet contributed a higher amount of impurities. Soil 
crusting after heavy rain can prevent emergence of 
beet seedlings; normally, the seedlings will push 
through the cracks that develop as the crust dries, but 
cracks form in a random pattern and there is thus no 
guarantee of emergence. Studies have shown that 
"Coherex" and "Petroset SB" were the most effective 
of a number of soil cracking compounds; for best 
results, the material should be applied by a solid- 
stream nozzle directly over the seed at planting, and 
should penetrate to a depth of at least & inch. In 
herbicide trials, "Nortron" was the most effective 
pre-drilling chemical against a wide range of weeds, 
particularly those that germinate later in the season. 
A number of mixtures of "Nortron" with other 
herbicides, including "HOE-23408", "Antor" and 
"Ro-Neet", proved successful without undue crop 
damage at dosages appropriate to local soil condit- 
Ions; "HOE-23408" and "Antor" were highly 
effective against grasses. In many cases, excellent 
results were given by a subsequent application of 
"Betanal" and "Betanex". 

* * * 
Beet purity-finding soln6011s for future growth. ANON. 
Upbeet, 1977, 65, (I), 12-13.-It is stated that, al- 
though average beet yields per acre have increased 
in the past years in the Rocky Mountain states of the 
USA, there has been a steady decline in sugar yield 
of the order of 16 Ib per ton of beet during 1970-75, 
representing a loss to The Great Western Sugar Co. 
(GWS) of 40,000 short tons of sugar per year. As a 
consequence, the company and beet growers have 
collaborated in the institution of a new scale of beet 
payments to include variances for purity and new 
agricultural management techniques aimed at in- 

creasing sugar yield. For beet purity monitoring, GWS 
has installed equipment in five major beet-growing 
areas; information is given on the sampling and testing 
procedures recommended by the special purity com- 
mittee set up under the agreement between GWS and 
beet growers; the committee also had the task of 
establishing the average purity in the 1960-66 crops 
and developing a formula to adjust for differences 
between that average and the actual 1976 beet purity 
as a guide to the payment rates for 1977-78. Major 
factors found to affect beet purity included N fertiliz- 
ation rates, the crop rotation programmes and result- 
ingsoil N availability, date of germination and harvest, 
and irrigation (which also affects N availability). 

* * * 
Wmter sugar beet growing in Israel. A. COHEN. Seker, 
1977, 15, (103), 26-31 (Turkish).-Information is 
given on beet agriculture in Israel, particularly irri- 
gation requirements in both winter and spring, and 
typical beet yields and sugar contents are indicated, 
showing peak yield to be in the first half of July while 
maximum sugar content occurs at about the end of 
April (harvesting being carried out in the period from 
May to midJuly). 

* * * 
The production and economic effects of sugar beet 
irrigation at diierent levels of mineral fertilization. J. 
DZIEZYC. Gaz. Cukr., 1977, 85, 36-39 (Polish). 
Trials over a number of years showed that overhead 
irrigation had favourable effects on the yield of beet 
grown in light soils without reducing the sugar content 
or altering the chemical composition, although 
stabilizing to a certain extent the adverse effects of 
high application rates of fertilizers. The maximum 
economical effect of irrigation was obtained at a 
fertilization rate of 600 kg 2:1:2 N:P:K. The recom- 
mended irrigation levels were 30 mm applied in five 
stages in a normal year and 35 mm applied in seven 
stages in a dry year, covering the period from mid- 
June to mid-August. 

* * *  
Possibilities of increasing yield and processin quality 
of sugar beet in 1976-1980. L. SCHMIDT, R. ~ E L E Z N P  
and L. JEL~NKOVA. Listy Cukr., 1977, 93, 25-34 
(Czech).-The effects of a number of agronomic 
factors on beet yield and quality in six factory areas 
of Czechoslovakia are discussed with the aid of 
tabulated data. It is stated that, while twenty years 
ago 32% of the beet grown were high-yielding varieties 
and 18 % high-sugar varieties, there has been a gradual 
increase in the proportion of the former type, resulting 
in increased yields per ha; now, over 90% of the total 
beet grown is represented by DobrovickL A, a high- 
yielding variety. The factors affecting beet yield and 
quality which are discussed include type of pre-crop, 
soil type, autumn ploughing method and date and 
whether levelling is carried out or not, organic and 
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mineral fertilization, dates of sowing, thinning and 
harvesting, herbicide and irrigation application, 
harvesting (at which average losses totalled 10% in 
1975) and storage. It is concluded from the results 
that there are good possibilities of increasing beet 
yield and quality by paying closer attention to the 
requirements in each particular sector of beet agri- 
culture. 

* * * 
Sugar beet irrigation. Effect of scientir6cally controlled 
sugar beet irrigation on its processing quality and post- 
harvest metabolism. V. SVACWULA, J. TORNIKIDU and 
J. ZAHRADN~CEK. L i~ ty  Cukr., 1977,93,3541 (Czech). 
Trials over a 3-year period included normal and ex- 
cessive application of irrigation water in addition to 
annual rainfall of 240, 292 and 239 mm (in 1973, 
1974 and 1975, respectively), with and without oxygen 
application to the top layer of soil through a flexible 
tube, omission of irrigation and restriction of the 
amount of rainwater reaching the plant (by means of 
open screens). Full details are given of the variants 
and sub-variants. The effects of the treatments on 
beet yield and quality were determined, whereby the 
irrigated beet yield was highest as was the total sugar 
yield per ha, although the sugar content was lower 
than in the unirrigated beet. By far the highest yield 
was obtained where irrigation plus soil oxygenation 
were used, and such beet had the lowest a-amino-N 
and ash contents and gave the lowest molasses yield. 
Without soil oxygenation, over-irrigation gave three 
times the yield of unirrigated beet and was much more 
effective in terms of yield than was "normal" irriga- 
tion. Irrigated beet also suffered lower storage losses 
than did unirrigated beet, particularly since its 
respiration rate was lower. 

pre-pelleting processing increased emergence of the 
small seed in contrast to that of the initial seed and 
reduced that of the larger seed, which also suffered a 
noticeable reduction in % monogermity. The effect 
of soil type was governed by weather conditions. 

+ + + 81 
Effect of diierent forms of nitrogenous fertilizers w 
the yield of sugar beet varieties. W. ZI~LEK. Gaz. 
Cukr., 1977, 85, 63-67 (Polish)-From N fertilizer 
trials involving four beet varieties, it was concluded 
that there was little difference in beet and leaf yield 
and sugar content between the various forms of 
fertilizer, although ammonium nitrate was the most 
suitable in terms of beet yield and sugar content, 
followed by urea and then ammonium sulphate. Of 
these three forms, ammonium nitrate gave the highest 
ash and noxious N content in beet, although none 
caused much increase in either parameter compared 
with untreated beet. Late-autumn application of N 
fertilizers, particularly of the ammonium type or 
urea, resulted in a slight fall in yield of spring-sown 
beet by comparison with N application at  sowing. 
However, no leaching losses occurred, even with 
rainfall, although high temperatures can inhibit 
nitrification. Optimum conditions of N conversion 
were found to be a neutral pH, a temperature of 35°C 
and a soil moisture content 60% of capacity. On the 
other hand, greatest N uptake by the plant occurs at 
10-25"C, while a drop to S°C inhibits the process. 
While a slow-acting form of fertilizer such as a 
specially-treated urea would be ideal, tests have shown 
that additives to promote urea hydrolysis have 
blocked the N and prevented its uptake by the beet 
plant. 

* * * 
+ + Y Beet yellows. L. VAN STEYVOORT. Le Betteravier, 

Sugar beet irrigation in the world and Czechoslovakii. 
L. SCHMIDT and V. KEC. Listy Cukr., 1977,93,41-45 
(Czech).-The state of beet irrigation in Czecho- 
slovakia is compared with that in other beet-growing 
countries, and actual irrigation water applied in 1975 
compared with requirements as calculated by a special 
mathematicalmethod based on beet yields and weather 
conditions in 1968. It is concluded that irrigation has 
not been adequately used in Czechoslovakia, and that 
the evidence should convince those responsible for 
beet agriculture of the advantages of irrigation, 
especially when it is remembered that the most fertile 
beet areas of Czechoslovakia are fed by two major 
,....eve 
LL.WL.7. 

* * *  
The Muence on germination, emergence and early 
growth of the size of monogem seed in successive 
processing stages. G. VENTURI and M. T. AMADUCCI. 
Znd. Sacc. Ztal., 1977,70,5-14 (Italian).-Natural beet 
seed was divided into three size fractions, each of 
which was then processed, subsequently pelleted and 
a final fraction of commercial pelleted seed obtained. 
The seed was then manually sown in five types of soil 
(represented by clay, clay-sand mixtures and sand) in 
1974 and 1975. I t  was found that the initial seed size 
appreciably affected gemination and early growth: 
increase in the size caused greater germination, emerg- 
ence % and root and leaf weight 45 days after emerg- 
ence, while the time taken to emerge was reduced. 
On the other hand, in all cases pelleting reduced 
emergence % by comparison with that of the un- 
pelleted seed, particularly in the case of small seed; 

? 

1977,11, (log), 11 (French).-While beet virus yellows 
was less widespread in 1976 than in the previous two 
years, and the incidence in 1977 was expected to be 
no grea#r than in 1976, the author warns against 
complacency and points out that it is possible to 
improve on the control measures already adopted. 
Stored fodder beet which have sprouted can act as 
sources of aphids, so that the piles should be broken 
up before emergence of sugar beet. Late-sown beet 
are always more susceptible than early-sown beet; 
any treatment, particularly spraying, poses problems, 
so that re-sowing should be carried out only where 
absolutely essential. Small plant populations favour 
avhid multiolication and hence suffer greater virus 
yhows atticks than do large popula~ions, which 
should be 75,000-80,000 per ha. Although no 
spraying is generally required after "Temik" applica- 
tion, this is not the case after "Curater" has been 
applied. The farmer is recommended to spray liberally 
where the insecticide is one based on a phosphoric 
ester, since aphids have shown a certain degree of 
resistance to s ~ c h  chemicals and there will be need 
to reinforce applications made in the previous year. 
The first spraying should be made at the time of the 
warning of imminent attack and repeated every 12 
days until the end of June. 

* * *  
The major beet pests and diseases. ANON. Le Better- 
avier Franc., 1977, 47, (314), 15-18 (French).-In- 
formation is given on the major beet pests and diseases, 
with descriptions of the damage they cause and means 
of control. 
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Influence of polyelectrolytes and earth on the sediment- 
ation process in cane juices. S. CEPERO, M. DARIAS, 
R. FAJARDO, L. CARRAZANA and R. SARDIRAS. Centro 
Azticar (Rev. Consejo Cient. Azdcar y Deriv. Univ. 
Central LasVillas, Cuba), 1975,2, (I), 17-37 (Spanish). 
The effect of different polyelectrolytes in the presence 
and absence of soil on sedimentation velocity V,, 
compaction velocity V.  and final mud volume V, was 
determined on a laboratory scale using juice from 
B 4362 variety. The results are tabulated and shown 
in block diagrams, indicating that the soil improves 
sedimentation and that, in its presence or absence, 
the action of the polyelectrolytes depends on the juice 
composition. In order to select the most suitable 
polyelectrolyte and its concentration, preliminary 
laboratory tests are necessary. 

* * *  
Behaviour of pH and acidity of juices as indicators of 
contamination of a milling tandem. M. T. HERNAN- 
DEZ and N. QUINTERO. Centro Azlicar (Rev. Consejo 
Cient. Az6car y Deriv. Univ. Central Las Villas, 
Cuba), 1975, 2, (I), 39-52 (Spanish).-Variations in 
pH and acidity of crusher and mixed juice from a 
pilot plant-scale milling tandem have been statistically 
studied and compared with microbial contamination 
as measured by the resazurine test; it is established 
that the variations in pH and acidity are not adequate 
as indicators of contamination. 

Heat transfer in deformed tubes. R. ESPINOSA P. 
Centro Azucar (Rev. Consejo Cient. Azdcar y Deriv. 
Univ. Central Las Villas, Cuba), 1975, 2, (I), 65-76 
(Spanish).-A study is described on the influence on 
heat transfer of turbulence promotion induced by 
partial deformation of tube profile, produced by 
symmetrical collapsing at its periphery to give plane 
profiles within the tube. The studies compared results 
using deformed tubes with those given by smooth 
tubes, using two different diameters and flow of 
Reynolds number between 25,000 and 160,000. The 
investigations demonstrated the influence of the 
deformation on the film coefficient, which fell within 
the theoretically accepted range for this process and 
was approximately twice that for the smooth tubes. 

* * *  
Sedimentation in inclined boxes. P. M. FABREGAT P. 
and V. KHARAKOZ. Centro Azticar (Rev. Consejo 
Cient. Azdcar y Deriv. Univ. Central Las Villas, 
Cuba), 1975, 2, (I), 77-87 (Spanish).-Sedimentation 
experiments were made using a slurry of 2% slaked 

lime in water in a box having a sloping bottom, the 
angle of which was adjustable. It is concluded that, 
in respect of capacity, efficiency and residence time, 
the best angle of inclination of the sloping base was 
60" to the horizontal. 

* * *  
Effects of moisture and microbial content on raw sugar 
stored ~ I I  bulk. E. DUARTE. ATAC, 1976, 35, (3 ,  
30-39 (Spanish).-Samples were kept at  different 
levels of relative humidity (85 %, 75 % and 60%, 
using salt solutions of different composition) and 
either at constant temperature (34" or 30°C) or at 
temperatures fluctuating between 45" and 20°C. 
Microbial examinations were made at the beginning 
and end of a 90-day period (mesophiles, sporulated 
thermophiles, moulds and yeasts), and measurements 
made at 30-day intervals of pH, conductimetric ash, 
colour, reducing sugars, moisture, amino-N and 
colloids. The only micro-organisms able to multiply 
at R.H. values of 75% were yeasts, when the initial 
contamination was as low as 25 per 10 g of sugar. 
For moulds to multiply there had to be a high initial 
number and absence or minimal proportion of yeasts. 
Colour increased in storage with higher R.H., tem- 
perature and yeast contamination, other contributing 
factors being amino-N and reducing sugars. The 
parameter most affected by increase in yeasts and 
moulds was the pol. High-pol and affined sugar were 
equally affected by microbial development, while ash 
appeared to be unaffected. Colloids increased with 
microbial development; this is important because it 
affects filtrability. The safety factor of a raw sugar 
is not a valid measure when the R.H. exceeds 75% 
and there is microbial development. 

* * *  
Control and calculation in sugar production. A. VALDES 
and R. MISCHUK. ATAC, 1976,35, (5) ,  48-65 (Span- 
ish).-The importance of chemical technological 
control in the manufacture of sugar because of the 
interlinked effects of one part of the process on the 
others is emphasized, as is the need to use such control 
to seek improvements in the efficiency of all stages. 
A manual for such control has been produced in the 
USSR and an analogous manual also exists in Cuba. 
Standards and characteristics covered in control of 
raw material quality (beet in the USSR, cane in Cuba) 
are discussed as well as control of the manufacturing 
process. 

* * *  
Chemical cleaning of evaporators. S. NANDAGOPAL 
and R. RAMAMURTHY. Indian Sugar, 1976, 26, 
607-612.-The use of alkaline and acid treatments to 
remove evaporator scale is discussed, details being 
given of the reactions involved in the case of individ- 
ual components. The use of fluorides to remove 
silica is included. The importance of corrosion in- 
hibitors is indicated. 



Sakhar. Prom., i975, 26, 82-91 (Russian).-The 
literature on sugar conditioning before storage is Water J. P. LEsCURE and P. BOURLET- 

briefly and pre-conditioning experiments are S ~ c r .  Franc., 1977,118,103-109 (French).-Lagooning 
reported. In a fluidized bed dryer, the moisture as carried out by sugar factories gives generally 
content was reduced from 0.66-1.12% to 0.034.05% good results as regards pollution removal, but has 
and the temperature to 23-27OC in conformity the disadvantages of problems concerning sealing of 

with requirements for bulk storage. Dust was almost the basins in areas of very porous OdOur and 
absent and the fines content minimal, T.,~ pre-con- measuring the true treatment efficiency because of 
ditioned sugar had a bound moisture content which disappearance of pollutants through infiltration. 
was considerably lower than that from other types of Investigations have been conducted at IRIS on two 
dryer; bound moisture removal was complete after promising means of effluent treatment, viz, methane 
4 days of storage, in contrast to 10 days where a fermentation by mesophiles and aerated lagooning. 
drum dryer was used for pre-conditioning. After highly encouraging laboratory results with 

methane fermentation, a 90ma pilot plant was installed 
+ + +  at Escaudoeuvres sugar factory. Electrical resistance 

IRIS-its activities in 1976.4 P. G~RAULT and P. 

Pneumatic dust removal from white sugar. A. F. 
ZABORSIN, L. K. KRSEK and K. U. BURLIEV. Trudy 
Vsesoyuz. Nauch.-Issled. Znst. Sakhar. Prom., 1975, 
24, 109-114 (Russian).-Details are given of an ex- 
perimental vertical dust collector in which a stream of 
air cuts across the descending sugar at a controlled 
rate and "sweeps" the lighter dust particles up into a 
pipe leading to a wet cyclone via a horizontal and a 
vertical Venturi tube; the heavier particles fall down 
an extension to the special-profile vertical chamber 
onto a horizontal conveyor. Tests showed that at a 
2-6% average content of dust particles measuring 
0.2-0.3 mm, 400-1200 kg of dust was removed per 
hr at  an hourly sugar throughput of about 20 tons.hr-'. 
Air requirements per kg of sugar and per hour are 
calculated as well as the power consumption by the 
blower according to dust particle size. Use of the 
system of Venturi tubes raised the final dust collection 
efficiency by 17-22%, so that the air discharged to 
the atmosphere was virtually dust-free. 

Unless othemlae stated, English is  the lanauage of the 
original article. from which the abstracts In this section 
have been taken. 

* * + 
Results of investigations on new forms of sugar bags. 
S. A. BRENMAN, R. M. YASHCHUK and N. S. IVOLGA. 
Trudy Vsesoyuz. Nauch.-Zssled. Inst. Sakhar. Prom., 
1975, 24, 114-121 (Russian).-Results of investiga- 
tions on sugar bags made from various materials are 
reported. All proved satisfactory as regards sugar 
keeping quality and freedom from contamination, 
but, while bags made of a jute mixture bonded or lined 
with polyethylene or with use of a cotton thread base 
or polypropylene for certain parts proved durable, 
normal paper bags were not sufficiently strong. 
However, reference is made to use in certain countries 
of crepe or micro-crepe paper such as "Clupak" 
extensible paper. 

DEVILLERS. SUCY. Franc., 1977, 118, 93-95 (French). 
A brief report is given on the activities of the Institut 
de Recherches de l'Industrie Sucribre (IRIS) which 

heating is used for-the water, but heat losses are 
considerable, so that a plate heat exchanger has been 
added and the resistance heating power increased. 
Agitation of the effluent is effected by a submerged 
propeller turning at 70 rpm. Total organic C removal 
is about 0.3 kg per ma basin capacity, or 33.5 kg 
dissolved organic C per day, equivalent to a purifica- 
tion efficiency of about 70%. Methane gas production 
is about 1 m3.hr-'. If the temperature of the effluent 
could be raised to 35'C (optimum for mesophilic 
activity) the purification efficiency would also be 
higher, it is thought. A latent acclimatization period 
of about 8 days elapses after mud seeding with the 
bacteria. A pilot plant of 1580 m3 capacity at Vau- 
ciennes has yet to be thoroughly tested. Preliminary 
tests with aerated lagooning at an experimental site 
at Thumeries sugar factory indicated a drop in COD 
from a maximum of >I500 to 218 mg per litre and 
a fall in BOD, from about 1000 to 36 mg per litre. 
Quantities of ammonium phosphate as nutrient 
proved insufficient for treatment of 100ma.hrl and 

~e-conditioning of white before storage. A. F. carries out technical research on behalf of the Syndicat 
zABORSIN, L. K. KRSEK, A. p. F~~~~~~ and T. K. National des Fabricants de Sucre de France. 
VASIL'EVA. Trudv VS~SOVUZ. Nauch.-Zssled. Znst. + * Y 

had to be increased. The chief disadvantage of the 
process is the high electricity consumption. 

* * * 
Studies on industrial equipment. J. C. GI~RGI, R. 
GONTIER and B. RICHARD. Sucr. Franc., 1977, 118, 
110-115 (French).-Brief mention is made of experi- 
ments on an electrical reheater for massecuite in 
which remelting occurred when the reheating exceeded 
10°C (at a massecuite flow rate of 5 cm.sec-I), irres- 
pective of the supersaturation (in the range 1.05-1.35). 
The difficulties are attributed to flow factors. In 
addition, electrical stability was not considered 
sufficient for industrial application of the reheater 
without installation of suitable control. For thick 
juice pH control, delimed juice is bypassed to a small 
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evaporator, for which the sample collector is located 
before the point at which sodium carbonate is added 
to thin juice for pH maintenance in evaporation. The 
pH of the juice from the miniature evaporator is 
measured, and the difference between the value and 
a target value is transmitted as a signal to the soda 
feed control. During a campaign, thick juice pH was 
maintained at a satisfactory level, whereas before 
installation of the control it had sometimes fallen to 
7.5 compared with a target of pH 9.0. 

* * *  
Purity control based on the SERES-IRIS interceptor. 
G. WINDAL. Sucr. Franc., 1977,118,127-128 (French). 
Results are reported of 3rd massecuite purity control 
in boiling at Toury sugar factory, where the equip- 
ment developed by PONANT & WINDAL~ and manu- 
factured by SERES S.A. permits the massecuite to be 
made up from lst, 2nd and 3rd massecuite run-offs 
to within less than f 0.3 units of the target purity of 
75. Advantages of the control system include easy 
boiling of low-grade massecuite using conductivity 
measurements, high stabilization of the purity of 
various products, and possibility of improving ex- 
haustion. * * *  
Automation of 2nd and 3rd strikes by micro-computer 
at Toury sugar factory. G. WINDAL. Sucr. Franc., 
1977,118, 129-135 (French).-Details are given of the 
micro-processor automatic control system for pan 
boiling at Toury which was developed from the con- 
cept described earlier2. Applied to four 2nd/3rd 
massecuite pans, the system is based on conductivity 
and is divided into 12 stages from creation of vacuum 
to steaming out of the pan after the massecuite has 
been dropped. The software is divided into two 
parts: the boiling sequences, and a FARANDOLE uni- 
versal system which has been developed as a series of 
nearly 100 elementary functions permitting complete 
sugar factory process control and grouping together 
operations requiring identical control processes, thus 
eliminating unnecessary duplication. A diagram 
indicates the pattern of sequential operations as a 
function of time and conductivity. Switches on the 
four identical control panels (one per pan) pennit 
local override and conversion from 2nd to 3rd strike 
and vice versa. * * *  
Lime recalcination in the US sugar industry. G. F. 
KRONEBERGER. Sugar Technol. Rev., 1976, 4, (I), 
3-47.-A review is presented of lime recalcinatlon 
equipment, economics and technology, with outlines 
of auxiliary systems such as pre-drying, cooling and 
increasing CaO availability by use of an appropriate 
re-utilization cycle. * * *  
Faults in the operation of the juice pdcation plant at 
Elan'-Kolenovskii sugar factory. G. K. POSESSOR. 
Sakhar. Prom., 1977, (4), 15-19 (Russian).-Details 
are given of various schemes introduced at  Elan'- 
Kolenovskii in recent years for raw juice treatment; 
while good-to-excellent results have been obtained 
with high quality beet, processing of poor quality beet 
has involved difficulties, and results have been poorer 
than at neighbouring factories processing similar beet 
but using different processes than at Elan'-Kolenov- 
skii. It is recommended to use a universal scheme 
incorporating combined cold and hot liming, hot pre- 

carbonatation and conventional 1st carbonatation, 
the cold-hot liming being particularly effective where 
the juice reducing sugars content is abnormally high. 

Effect of decolorumg means on the quality of beet sugar 
syrup. K. I. RYAZAWSEVA, P. E. SHCHEPETNEV and 
A. R. SAPRONOV. Sakhar. Prom., 1977, (4), 29-35 
(Russian).-The effect of treatment with sodium 
sulphite, active carbon or AV-17 x 2P resin in CI- 
form on the properties of evaporator thick juice was 
investigated, and the amino-acid composition before 
and after heating of the juice samples was established 
chromatographically by means of a special automatic 
analyser. Only treatment with Na,SO, (added at the 
rate of 0.01 mole.litre-l) decreased the reducing 
sugars alkaline degradation products after heating by 
comparison with the unheated juice, while heating 
after treatment with the adsorbents or after absence 
of treatment caused an increase in the degradation 
products content; the caramelan and melanoidin 
contents rose as a result of heating in all cases. The 
effect of heating on individual amino-acids varied, but 
in most cases their contents fell, as did that of total 
amino-acids. The amino-acid content in heated 
thick juice after treatment with sodium sulphite was 
25-30% higher than in the other juices, whereas before 
heating the total amino-acid contents were practically 
identical; this is attributed to blocking of the carbonyl 
groups in the reducing compounds, which prevented 
some of the amino-acids participating in melanoidin 
formation. 

* * * 
Microflora of waste waters at Nosovka beet sugar 
factory. V. M. UDOD, N. I. PODORVAN and M. N. 
ROTMISTROV. Sakhar. Prom., 1977, (4), 35-36 
(Russian).-Brief mention is made of the 42 bacterial 
strains isolated from condensate, condenser water and 
flume-wash water. 

A system of control of beet slicer and diiuser rotary 
speed. N. I. DOBROVOL'SKII, V. L. ZELEZETSKII, K. E. 
REZNIK and I. G. EL'KIN. Sakhar. Prom., 1977, (4), 
4041 (Russian).-Details are given of a beet slicer 
rotation control system which is also applicable to 
any unit having a generator-motor drive, such as a 
diffuser. 

* * *  
The effect of vibration on the rheological properties of 
undiluted carbonatation mud. Z. KEMBLOWSKI and 
A. PUSTELNIK. Gar. Cukr., 1977,85,25-26,31 (Polish). 
Laboratory tests were conducted on the use of vihra- 
tion to facilitate flow of undiluted carbonatation mud 
along a pipeline. Graphed results showed that 
subjection of the mud in a 30-litre cylindrical tank 
to 2 minutes' vibration at an amplitude of 6.8 mm and 
a frequency of 47 Hz caused an 8-fold increase in the 
flow rate by comparison with that obtained with only 
15 seconds' vibration at the same amplitude and 
frequency; without treatment, the centrifugal pump 
located after the vibratory unit was unable to induce 
any flow. The vibrations are considered to have a 
modifying effect on the mud structure and hence 
rheological properties. 

* I.S.J., 1976,78, 375. ' ibid., 279. 



phone: 0532 701107 Telex: 55 511 

' INTERNATIONAL CAREERS IN SUGAR 
Booker Agriculture International is associated Africa. New projects and major expansion pro- 
through investment, management and technical grammes are currently under way in Somalia, Kenya 
services with the annual production of some 550.000 and Indonesia. This significant business growth has 
tonnes of sugar in the Caribbean, East and West created outstanding careeropeningsfor: 

AGRICULTURAL MANAGERS FACTORY MANAGERS 
RESEARCH AGRONOMISTS PROCESS MANAGERS 
AGRICULTURAL ENGINEERS MAINTENANCE ENGINEERS 
IRRIGATION AND DRAINAGE WORKSHOP ENGINEERS 
ENGINEERS 

Vacancies exist at various levels of seniority and are 
likely to attract candidates with 3 to 15 years' post- 
qualification experience including, ideally, manage- 
ment responsibility in the cane or beet sugar 
industries. 
Terms of service are particularly attractive, including 
net of tax remuneration, disturbance and kit allow- 
ances, car allowance, rent-free accommodation. 

BOOKER 
AGRICULTURE 

medical scheme, children's education allowances and 
holiday air fares, family passages, home leave and 
generous superannuation benefits. 
Applicants are invited to send brief career and 
personal details in the first instance to :  W. J. 
Romanowski, Manager - Central Personnel Services, 
Booker Agriculture International Ltd., 74/77 Great 
Russell Street. London WC1 B 3DF. 
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' d W e t t i t  - Greatbatch 
Coupling 

The best ever system specally des~gned for transporting 

Sugar Cane. A PETTIT-GREATBATCH COUPLING 
WILL INCREASE YOUR PAYLOAD CAPACITY BY AS 
MUCH AS 80%! IT ELIMINATES VERTICAL JACK-KNIFING! 
IT'S THE SAFE. SIMPLE AND ECONOMiCAL METHOD OF 
INCREASING PROFITS AND SAVING TIME! Wrnte for 
special leaflet explaining the benefits to sugar cane growers. 

The F. W. Pettit Dlv~sion 
Geest Industrcal Group Ltd 
Moulton. Spaiding. L~ncs., England 

effective and imaginative, are 
the specialty of T. R. Ray, Inc., a 
middle-sized sugar engineering 
firm with the ability to handle 
the largest projects, or the 

Designing new sugar mills and 
their equipment is only one of 
the capabilities of T. R. Ray, 1n.c. 
Renovation of existing milis, 
plant operation, feasibility 
studies and financing sources 
are all among the resources of 
knowledge and experience of 
T. R. Ray and his staff. 
Write us for brochure in English 

FOR SALE 
turbine generators 
non-condensing 

7SOO'kW Wetinrhouse 150P00 pis,  15\25 psis bp, 3/60/23DM4OV 
IW k W  Worthington I501200 pig,  15/25 p i g  bp, 3/60/23M.4160. 

480v 
1250 k W  G.E. 1001150 wig. 15/25 psis bp. 3/60/1)00-.160V 
1500 k W  Wertinghour. 2501300 pig.  15/25 p i g  bp. 3/60/46OV 
2 W  k W  G.E. lSOl3W pig.  15135 psis bp. 3/60/13W-480V (2) 
2 W  k W  Allis Chrimerr 150/2W pig.  1512LI prig bp. 3/60/480 V 
2500 k W  G.E. 2501350 prig. 15135 prig bp. 3/60/23-V 
2500 k W  Allir Chatmen 2001300 prig. 15/35 prig bp. 3/60/2300- 

416MBOV 

bagasse boilers 
1-200,OOO Iblhr.. 40 plig at 650-F. 21.740 rq.L. 
2-150.000 Iblhr.. 300 psig at .WOOF. 18.832 sq.R. 
I-140.W Iblhr.. 650 prig at 825-F. bagus. stoker. 1971 
I-125,W Iblhr.. 250 prig nt 450°F. 17,840 rq.ft. 
4-6O.W Iblhr.. 260 prig at 400-F, 6,400 rq.fc. 

diesel generator sets 
175 kW-2500 k W  Al l  Voltages: 3 1 6 0 / 2 ~ 2 3 0 0 - 4 1 6 O Y  

turbine & gears 
I W  UP to 3 W H P  

Complete stock of power plmnt auxl l lary q u i p m e n t .  Cable 
W A P E C O  or m a i l  your  mqulrwnent.  f o r  immed ia te  response. 

wabash power equipment co. 
444 Carpenter Avenue 
Wheeling, lllinoir 60090 
(312) 541-5600 Cable WAPECO 
Telex No. 28-2556 

* h 
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Unless otherwise stated. English is the language of the 
'original articles from which the abstracts in this section 
have been taken. 

Recent progress in sugar centrifuging. J. 0. Smm. 
Sugar Technol. Rev., 1976, 4, (I), 49-87.-Develop- 
ments in batch and continuous centrifugals since 
about 1960 are reviewed. 

* * +  
Sugar refining research in South Africa. Ann. Rpt. 
Sugar Milling Research Znst. (University of'Natal), 
1976. 

Decolorization of melt from VHP sugar by ion 
exchange: Tests were conducted on decolorization of 
raw melt without previous clarification. The melt, 
of 65"Bx, was heated to 70°C and passed through two 
columns of Rohm & Haas SDC 301 resin; the first 
column contained resin which had been used to 
decolorize carbonatated liquor, while the second 
column contained fresh resin. Over 50 cycles were 
carried out in the tests, in which the colour of the 
melt was reduced to below 450 colour units, considered 
to be the maximum acceptable for production of 
three commercial white strikes in a refinery. Cycle 
length was usually 48 hours at a flow rate initially set 
at 2 bed volumes per hr, although subsequent tests 
showed that operation was practical at 4 bed volumes 
per hr. I t  was found necessary to screen the melt 
(in order to remove bagacillo), while cloth filtration 
using a filter aid eliminates a faint haze not removed 
by resin treatment. Regeneration is by NaCl and there 
is only a small quantity of effluent which is of high 
colour and COD content. A rough estimate of 
decolorization costs based on a resin life of 15,000 
bed volumes showed that the capital costs and labour 
requirements should be lower than those of a carbon- 
atation melt clarification station for a typical South 
African refinery section, although the costs of the 
chemicals would be about 60% higher, mainly because 
of resin replacement. The true life of the resin in- 
vestigated is not known, since it is still active. 

Removal of colour in the carbonatation process by 
Jlacculant addition: Laboratory carbonatation experi- 
ments were conducted with American Cyanamid 
"Superiloc 577" flocculant and S. A. Wattle Industry 
"Floccotan" in order to assess their influence on 
colour removal during refining. Carbonatation was 
carried out in two stages, to pH 9.2 and 8.5, respect- 
ively, activity of both flocculants being pH-dependent. 
In the most successful experiments, however, the 
flocculants were added in three equal portions while 
the carbonatation was continued under steady state 
conditions at  pH 8.5 for a further 1 hr. Under these 
conditions, the liquor colour was reduced by up to 
44% after addition of 600 ppm ''Superfloc 577". 

Melt phosphatation: In tests on phosphatation- 
flotation with a laboratory unit, an average 25% 

colour removal was achieved as well as 10-15 % gum 
removal and about 30% starch elimination; at a 
favourable air:solids ratio an almost turbidity-free 
liquor was produced, but ash removal was negligible 
in contrast to refinery carbonatation. The phosphate 
content of the clear liquor either remained the same 
as in the raw melt or even increased under the influence 
of starch; moreover, the filtrability of the clear liquor 
showed progressive deterioration with increasing 
phosphate contents, from which it appeared that starch 
is capable of preventing a small fraction of the phos- 
phate particles formed in the process from partici- 
pating in the coagulation reaction prior to flotation. 
Investigations in which varying amounts of amylose 
and amylopectin were added to a raw sugar melt 
indicated that the latter starch component is the 
compound responsible for the adverse effect of starch. 
It is suggested that the interaction between amylo- 
pectin and calcium phosphate particles involves 
chemical bonding between the particle surface and 
the phosphate ester groups on the long, branched- 
chain amylopectin molecule. Thus, amylopectin 
stabilizes the small crystallites in suspension, yielding 
a clear liquor of high phosphate content and low 
filtrability. The uncharged nature of amylose ap- 
parently makes it unsuitable as a protective colloid. 
Impurity removal by conventional phosphatation can 
be improved by using certain cationic surfactants such 
as "Talofloc", "Superfloc 577" and "Nalcolyte 4-WA- 
366", which increase colour and starch removal, 
improve filtrability and lower the phosphate content 
of the clear liquor. Addition of 400 ppm "Talafloc" 
to a raw melt immediately before phosphatation 
approximately halved the melt colour at 420 nm and 
increased the decolorization efficiency of normal 
phosphatation by a further 35 %. It reduced the phos- 
phate content from 40 ppm in the raw melt to 35 ppm 
compared with 50 ppm without surfactant use, halved 
the starch content (compared with only 25 % reduction 
without "Talofloc") and gave a filtrability constant 
of 130 compared with 330 without surfactant. 

Affination of low-grade yellow sugar in centrirugals. 
A. R. SAPRONOV, A. I. GROMKOVSKII, V. E. APASOV 
and B. P. MIROSHNICHENKO. Sakhar. Prom., 1977, 
(4), 19-22 (Russian).-At Ramon factory, mixing of 
low-grade sug@r with 1st product raw syrup in the 
mingler before affination was unsatisfactory, so that 
trials were conducted on mingling direct in the 
centrifugals immediately after molasses separation 
from the low-grade sugar crystals. Results indicated 
that the modified process resulted in higher affined 
sugar purity of 98.2-99.0 and a higher Brix, while 
maximum colour content was 17"St and affination 
syrup purity was suitably reduced; other advantages 
of the scheme are also mentioned. However, the 
process was not without its difficulties, which are 
briefly mentioned. 



Giornate beticole italiane (Italian beet days). 679 pp; 
16.5 x 24 cm. (Associazione Nazionale fra i 
Tecnici dello Zucchero e dell'Alcole, c/o 
Istituto Padano di Arti Grafiche, via Oberdan 
N.6, Rovigo, Italy 45100.) 1976. Price: 20,000 
lire. 

The Associazione Nazionale fra i Tecnici dello 
Zucchero e dell'Alcole (ANTZA) was formed in 1908 
primarily to promote technical and scientfic develop- 
ments in the sugar and alcohol industries. A wn- 
ference was held at Barga di Lucca on 9th-12th 
December 1975 which had beet agriculture as its main 
theme; financed by a beet seed firm represented in 
Italy, the conference was attended by more than 350 
beet agriculturalists and representatives of the sugar 
industry. The proceedings are now available under 
the title "Giornate beticole italiane". The book is 
divided into nine sections: beet in the rotation in 
different Italian areas, soil treatment, beet fertilization, 
precision drilling and seed pelleting, chemical weed 
control, irrigation, future research in beet, diseases 
and pests, and mechanization. Each section concludes 
with a brief note on the subject written by the w- 
ordinator of the appropriate section. The total of 
66 papers reproduced will undoubtedly make the 
volume a valuable contribution to the literature on 
beet agriculture; however, it is a pity that the papers 
were not provided with summaries in, say, English, 
French or German, since many of our readers may 
not be able to read Italian. 

The industrial utilization of sugar and mill by-products 
(a literature survey). M. J. KORT. 212 pp; 
20x 29 cm. (Sugar Milling Research Institute, 
University of Natal, Durban 4001, South 

far the biggest section in the report is that concerning 
sweeteners other than sugar. As the author points 
out, this is hardly surprising in view of the urgency 
given to the search for substitutes after the meteoric 
rise in world sugar prices in 1974 and the suggestion 
at  that time that there would be a considerable future 
shortage. 

Problems and prospects of a new International Sugar 
Agreement. 51 pp; 21 x 30 cm. (F. 0. Licht, 
P.O. Box 1220, Ratzeburg, Germany D-2418.) 
1977. Price: DM 25.00. 

This special edition of F.O. Licht's International 
Sugar Report is a collection of articles on world sugar 
marketing and International Sugar Agreements. 
G. B. HAGBLBERG is author of "International Sugar 
Agreements 1864-1977", which is followed by "Need 
for a more flexible ISA" by I. S. MEHTA, "Outline of 
a possible new International Sugar Agreement" by 
Sir GUY SAUZIER, "Elements of an International 
Sugar Agreement" by I. SMITH, and "Problems of a 
new International Sugar Agreement" by A. VITON. 
The report concludes with "Prospects for a new 
International Sugar Agreement", "Change in the 
structure of the world sugar market" and "On the 
supply and demand situation". 

Much of what is said demonstrates the complexity 
of the problems surrounding a new ISA as evidenced 
by the Geneva conference in September-October. 

~ucrochemistry. J. L. HICKSON. 381 pp; 15 x24 cm. 
(American Chemical Society, 1155 Sixteenth 
St. N.W., Washington, D.C., USA 20036.) 
1977. Price: $20.00. 

Atr~ca.) 1976. No. 41 in the ACS Symposium Series, "Sucro- 
This is the 14th annual report covering work pub- chemistry" is a collection of papers presented at a 

lished in various scientific journals during 1975 and symposium sponsored by l-he ~ ~ t ~ ~ ~ ~ t i ~ ~ ~ l  sugar 
follows the style adopted in the previous report. The ~~~~~~~h ~ ~ ~ ~ d ~ t i ~ ~  by the ~ i ~ i ~ i ~ ~  of 
chapters cover by-products; animal fodder; industrial Carbohydrate Chemistry of the ACS at the 172nd 
uses of refined sugar; developments in sucrochemistr~; Meeting of the Society in Sari Francisco, 31st August- 
nutrition and toxicology; other sweeteners, both znd september 1976. is divided into five sections; 
natural and synthetic; and a summary and con- the first, entitled "Concepts and basic discoveries", 
clusions. The literature continues to expand, as comprises five papers concerning the pure chemical 
indicated by the 23 % increase on the number of refer- aspects of sucrose derivatives and their preparation; 
ences in the 1975 report, which again was 30% over the second contains six papers on sucrose surface- 
that in the 1974 report. active esters and their various applications; the third 

Despite the increasing volume of work, the author consists of five papers on the subject of surface 
points out that there is nothing new to report in the coatings and other sucrose esters; the fourth is a 
fields of by-product utilization and industrial refined collection of seven papers on urethanes and fermenta- 
sugar applications. While many papers and patents tionsucrochemistry; while the fifthsectionis concerned 
concern sucrose esters and ethers, which continue to with business aspects of sucrochemistry. Each paper 
find a large number of applications, no new directions is followed by biographical notes on the author(s) 
of research have appeared. Arguments continue on and by a discussion. The book is well laid out, and 
the merits and demerits of sugar as part of the human certainly offers a considerable quantity of material 
diet and of its alleged role in certain disorders, but by on a subject which is receiving increasing attention. 
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New books 

Cane sugar handbook: a manual for cane sogar manu- of sugar", "Crystallization in motion", "Purging, 
faeturers and their chemists. 10th Edn. G. P. packing and warehousing the sugar", "Blackstrap 
MEADE and J. C. P. CHEN. 947 pp; 14 X 21 cm. molasses and edible syrups", "Keeping and refining 
(John Wiley & Sons; New York, London, qualities of raw sugar", "Microbiology of sugar 
Sydney and Toronto). Price: £35.00; $59.00. manufacture and refining", "Cane sugar refining- 

The "Cane sugar handbook" first appeared in introductory, affination, clarification" (by HENRY G. 
1889; written by GUILFORD L. SPENCER, it contained GERSTNER), ''Cane sugar refining-decolorization" 
60 pages of text and the same number of pages devoted (by FRANK G. CARPENTER and MARGARET A. CLARKE) 
to tables. Subsequent editions appeared in 1905, and "Cane sugar refining-crystallization and finish- 
1916 and 1917, and in 1929 GEORGE p. MEADE took ing" (by HENRY G. GERSTNER). The third section, 
over authorship, SPENCER having died in 1925. Over "Analytical procedures", is also a collection of 17 
the years, the Spencer-Meade "Cane sugar hand- chapters, viz. "Polarimetry in sugar analysis", 
book" became a widely recognised title among the "Double-polarization methods", "Chemical methods 
more important works on sugar technology. How- in sugar analysis", "Density and total solids determin- 
ever, there was an 18-year gap between the appear- ation", "Determination of ash", "pH", "Colour and 
ances of the 8th and 9th Editions, during which time turbidity in sugar products" (by PHILIP F. MEADS), 
there were rapid developments in all fields of sugar ''Sampling and averaging", "Analysis of the sugar 
factory practice; when, therefore, the 9th Edition was cane", "Analysis of the juice", "Analysis of the syrup, 
published in 1963, it was apparent that major changes massecuites and molasses", "Analysis of sugars", 
had been brought about in the contents, reflecting "Examination of refined sugar", "Analysis of bagasse 
the progress made in the industry. Eleven years after and press cake", "Sugar industry waste water effluents 
publication of the 9th Edition, the need for a new and air emission", "Special laboratory reagents" and 
edition was strongly felt within the industry. How- ''Special techniques for analysis of sugars and non- 
ever, at the age of 91, Dr. MEADE did not feel that sugars" (by MARGARET A. CLARKE and FRANK G. 
he could prepare a revised edition alone, and in 1974 CARPENTER). Section Five, "Chemical control", 
invited Dr. JAMES C. P. CHEN to be co-author; un- contains four chapters: "Definitions and terms in 
fortunately, Dr. MEADE'S health suddenly declined, sugar factory control", "Chemical control", "Sugar 
and he died shortly after the draft of the new edition house calculations" and "Methods of cane purchase". 
had been started. Dr. CHEN continued the task, and The final section is a collection of reference tables 
completed the first draft in February 1976. under the headings "General", "Solubilities, etc.", 

Dr. CHEN has had considerable experience in all "Brix, density, specific gravity, etc.", "Refractometer 
phases of the cane sugar industry. Born in Fukien solids, etc.", "Sucrose (pol), purity and available 
Province, China, in 1919, he was educated at  the sugar", "Invert sugar determination (reducing 
National Central University, China, and at the Audu- sugars)", "Weight per gallon of molasses; Clerget 
bon Sugar School of Louisiana State University; an temperature corrections, etc." "Evaporation; 
honorary degree of Doctor of Science has been concentration; condenser water, z:' A b' lbliography ' 

conferred on him by The China Academy. As is given of sugar publications with appropriate 
manager of Cheluchien sugar factory and senior abbreviations. New to the book is material on con- 
research technologist in Taiwan, he was co-developer tinuous pan boiling (by PETER H. PETRI), micro- 
of the well-known middle juice carbonatation process. biological standards for refined sugar (by HELEN M. 
He has had research and consulting experience in LYNCH), production of cubes and tablets (by R. 
Taiwan, Thailand and Latin America (particularly SWART PATTERSON) and on carbonatation and the 
Peru) as well as the USA, where he is at present "Talofloc" process (by MICHAEL C. BENNETT). A 
Technical Director of Southdown Sugars Inc. in subject index appears at the end of the book. 
Louisiana. He has had more than 75 technical papers The large proportion of the book which has been 
published in sugar journals. written by Dr. CHEN himself is clear from the above 

The layout of the new edition is little different from record of other contributions, and he is to be con- 
that of the previous one, except for the change of gratulated on a remarkable achievement. All the 
order of the chapters in the first section, and the material has been updated, so that the 10th Edition 
omission of the chapter on statistical treatment of can justifiably claim to be the latest definitive volume 
measurements and errors. Most of the names of the on cane sugar industry practices. The modernity of 
contributing authors are new (their predecessors the book is evidenced by such examples as the 14-page 
now, regrettably, being dead). The number of refer- section on cane diffusion compared with a mere 24 
ence tables has been very much reduced, although the lines in the previous edition, a description of screw 
eight sections are as before. press operation for bagasse dewatering, and expansion 

For those readers unacquainted with it, the book of the material on ion exchange treatment and on 
is divided into five sections: "Sugar and sugar cane" waste water treatment and analysis. Moreover, the 
contains three chapters by JAMES E. IRVINE entitled illustrations of equipment and processes are generally 
"Sugar cane" (a brief survey of cane agriculture), very modern id appearance, and their number seems 
"Composition of cane and juice" and "Economic to be much greater. The print is extremely clear, its 
aspects of the sugar industry". The next section, legibility being somewhat enhanced by the whiteness 
"Raw sugar manufacture and refining" contains 17 of the matt paper in contrast to the cream paper used 
chapters: "Outline of process for manufacturing raw for the 9th Edition. Although published in the USA 
cane sugar", "Extraction of the juice", "Bagasse and and obviously often reflecting the practices used in 
its uses", "Purification of the juice-clarification that country, the handbook does not restrict itself to 
reactions and control", "Purification of the juice- US equipment and processes but gives ample mention 
clarification apparatus and special process", "Treat- of those from outside the Western Hemisphere. All 
ment of mud waters and clarified juice", "Chemical in all, the handbook is an extremely useful publication 
reagents in  sugar processes", "Evaporation and and well worth what may seem to be a high price; 
heating" (by THOMAS W. BAKER), "The crystallization no cane sugar library should be without it. 
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Unless otherwise stated. English is the language of the 
original articles from which the abstracts in this section 
have been taken. 

Storage at high temperature and moisture of sugar 
packed in various bags. S. A. BRENMAN, N. S. IVOLGA 
and R. M. YASHCHUK. Trudy Vsesoyuz. Nauch.- 
Issled. Inst. Sakhar. Prom., 1975,24,122-125 (Russian). 
Tests were conducted at two stages to determine the 
keeping quality of white and refined sugar, in both 
granulated and tablet form, in bags or packets, 
stored under two different sets of conditions. In the 
first stage (lasting 18 days) the air temperature was 
held at 33-35°C and the relative humidity at 8595% 
during daylight hours, and at 20-25°C and 90-95% 
during the rest of the day; these conditions simulated 
sea travel from a southern Soviet port to the tropics. 
None of the bagginglpacketing materials prevented 
increase in sugar moisture and reducing sugars con- 
tents. In the second stage, the samples were exposed 
during daylight hours to a temperature of 433°C and 
75-80% R.H., and during the rest of the day to a 
temperature of 25°C and 90-95% R.H., to simulate 
sea travel from the tropics to the Equator. Under 
these conditions, the only sugar to retain its original 
quality was that packed in jute-mixture bags lined 
with polyethylene or in packets placed in moisture- 
proof cardboard boxes (preferably after the packets 
had been wrapped in parchmentized food-quality 
paper). * * * 

and molasses sucrose, which in 1975176 always gave 
lower values than did polarization, whereas in the 
case of molasses the sucrose value was higher than 
the pol reading at the start of the campaign, after 
which the difference disappeared by mid-November, 
the sucrose value finally becoming much lower than 
the pol reading, representing an average undetermined 
loss in a campaign of 0.06-0.23% on beet. 

An assessment of the downward trend in pol % cane in 
the South African industry. ANON. S. African Sugar 
J., 1977, 61, 67-62.-During the period 1957158- 
1975176, pol % cane in South Africa showed a 
gradual decline (from an average of 13.42% for the 
5-year period 1957158-1961162 to an average of 
13.01 % for the 4-year period 1972173-1975176). If 
the average values for each year in the last 4-year 
period are considered, these show a considerably more 
marked decline from 13.26% to 12.60%. The long- 
term fall in cane pol is associated with an increase in 
cane moisture content and a fall in mixed juice purity, 
probably resulting from a decreasing crop age, in- 
creasing amounts of N:Co 376 cane grown at the 
expense of N:Co 310, and excessive N fertilization. 
The short-term decline is associated with a fall in 
mixed juice purity (for which no cause is clearly 
indicated) and an increase in fibre % dry matter 
which may be a result of increasing amounts of 
extraneous matter entering the factories. It is sugg- 
ested that a fall in mixed juice purity could be a conse- 
auence of increase in the amount of toos delivered to 
ihe factories, but there is no substantl'al evidence of 

Improhg beet quality. P. and M. this. Excessive N fertilizationduring the4-year period 
Suer. Franc., 19779 118, 96-100 (French).-See will have had an adverse effect on pol and juice purity, 
DEVILLERS ef al.: I.S.J., 1977, 79, 205. and the activitv of the Eldana borer will have un- 

+ + x doubtedlv conkibuted to the fall in cane ool. but 

Methods of analysis. R. DETAVERNIER, M. GROULT 
and J. ROGER. Sucr. Franc., 1977, 118, 118-124 
(French).-Descriptions are given of analytical 
methods used at IRIS, including atomic absorption 
(chiefly used to determine the juice iron content and 
calcium and silicon levels before and after evaporation 
(as measures of corrosion and scale formation, re- 
spectively), as well as a number of other elements; 
gas-liquid chromatography (used for raffinose deter- 
mination, although the possibility of determining 
molasses water content by this means is being studied); 
ammonium ion and amide determination by an auto- 
matic colorimetric method or by means of a selective- 
ion electrode; lactic acid determination in the presence 
of L-lactate dehydrogenase, with final colour measure. 
ment at 500 nm (tabulated results for raw and 2nd 
carbonatation juice, syrup and molasses in which the 
lactic acid was determined in three different weeks a t  
five factories indicate almost no diffusion losses at  
three of them but sugar losses of 0.01-0.05% at the 
other tw.0); and enzymatic determination of raw juice 

other faAors such as weather, length of seasbn,'crop 
yield, disease and pests are rejected as causes of the 
deterioration. 

Identification of the principal aldoses and polysacchar- 
ides by tbin-layer chromatography on cellulose. M. 
HOTON-DORGE. J. Pharmacie Belg., 1975,30,405-414; 
through S.I.A., 1977, 39, Abs. 77-347.-Mixtures 
containing 8 monosaccharides and 5 oligosaccharides 
were separated by TLC. Of the solvent mixtures 
tested, ethyl acetate:pyridine:water:n-butano1:acetic 
acid (25 :20:20:50: 10) gave the best separation; 2 
runs each lasting 2 hr were necessary. The spots were 
revealed by spraying with a new reagent, p-amino- 
hippuric acid + thiobarbituric acid + phosphoric 
acid in ethanol, and heating at 80-85'C; they appeared 
in 10 min for fructose and fructose-containing sugars 
(sucrose, raffinose, stachyose), and in 20 min for the 
other sugars. RJ values and colours of the spots in 
visible and U.V. light are tabulated. 
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International Sugar Agreement 

A FTER six weeks in April and May and another 
four weeks in September and October a new 
International Sugar Agreement with full 

economic terms has finally been negotiated. The 
Agreement was opened for signature on 28th October 
at the headquarters of the United Nations in New 
York and it will remain open until the end of the year. 
If by that date governments holding 55 % of the votes 
of the exporting countries and 65% of the votes of 
the importing countries have deposited their instru- 
ments of ratification, acceptance, approval or access- 
ion, the Agreement will enter into force on 1st Jan- 
uary 1978. 

The Agreement has not been without pain, and 
labour was protracted. Indeed, if one may stretch 
the metaphor, there have been times when it seemed 
that the infant would be stillborn. 

The world is currently suffering from a surfeit of 
sugar and it was obvious that if a successful Agree- 
ment were to be negotiated it would need to be one 
which severely limited production so that a balance 
between supply and demand in the world market 
could be restored. This posed the greatest problems. 
Several countries have expanded their production 
during the past few years while others are engaged 
in programmes which will shortly bring new ventures 
on stream. Consequently any cutback in current or 
projected output would certainly bring real hard- 
ships to those concerned. That this would not only 
be the case for the developing countries was made 
clear by the Deputy Prime Minister of Australia, 
when he referred to the Queensland cane-growing 
areas which would have to suffer considerable re- 
trenchment. 

At the beginning of the second session of the Con- 
ference the Chairman, Mr. ERNEST JONES-PARRY, 
who is also the Executive Director of the International 
Sugar Organization, submitted to delegates his pro- 
posed schedule of basic export tonnages. In a situa- 
tion where cuts have to be made all round it was clear 
that few, if any, exporting countries could have been 
satisfied with what they were offered, and for some 
three weeks negotiations and representations con- 
tinued.until eventually a revised schedule was pre- 
pared covering each of the first two years. Individual 
basic export tonnages are given in Table I. 

In addition there was a group of several countries 
which were not allotted basic export tonnages but 
each of which was entitled to export up to 70,000 
tons. Though some of these might be expected to 
perform well, it is thought unlikely that many will 
do so and from the group as a whole no more than 
325,000 tons is expected. 

Exports by Cuba to China, North Korea, Vietnam, 
Yugoslavia and Albania as a group up to a limit of 
650,000 tons are excluded from quota regulations for 
the first two years of the Agreement as are her entire 
exports to all of her other socialist partners. 

At the beginning of the third year basic export 
tonnages are to be renegotiated; should it not be 
possible to reach agreement, a fallback formula has 
been agreed which will increasingly relate b.e.t.'s 
during the remainder of the Agreement to perform- 
ance. 

Quota holders have an obligation to inform the 
Council at least twice a year of their ability to fulfil 
their entitlements. Thb decision whether or not to 

reallocate shortfalls rests largely in the hands of the 
Council. 

Table I. 
Metric tons, 

raw value 
Argentina ................ 
Australia ................ 
Austria ................ 
Bolivia ..... : ............ 
Brazil .................. 
Colombia ................ 
Costa Rica .............. 
Cuba. ................... 
Czechoslovakia .......... 
Dominican Republic ...... 
Ecuador ................ 
Fiji .................... 
Guatemala .............. 
Guyana ................ 
India .................... 

................ Jamaica 130;000 

................ Mauritius 175,000 

................ Mexico 75,000 
Mozambiaue ............ 100.000 - - -  . - .............. Nicaragua 125;000 

................ Panama 90,000 
Peru .................... 350,000 

.............. Philippines 1,400,000 
.................. Poland 300,000 

Salvador ................ 145,000 
............ South Africa.. 875,000 

Swaziland .............. 105,000 
.............. Thailand 1,200,000 

.... Trinidad and Tobago 85,000 

The USSR is accorded the status of an importing 
country, as is also the German Democratic Republic. 
Nevertheless, during each of the first two years of 
the Agreement these countries are permitted to export 
up to 500,000 tons and 75,000 tons, respectively. 

A Hardship Reserve has been established which in 
the first quota year will amount to 200,000 tons and 
in subsequent years to 300,000 tons and applications 
for additional temporary relief may be made by 
developing countries with basic export tonnages or 
export entitlements up to 300,000 tons. 

It was agreed that the new ISA would aim to bring 
prices within a range of 11-21 cents per Ib. But the 
sum of all the above, together with whatever sugar 
may become available from non-members, is likely 
to be well in excess of outlets and, in order to help 
bring about a balanced market, provision has been 
made for cuts to be effected in basic export tonnages. 

In the first instance they may be cut by up to 15% 
while, if this is considered inadequate, a further 2.5 % 
reduction may eventually be made in the global 
total. However, this additional reduction may not 
be effected in the basic export tonnages of those 
countries whose net exports to the free market during 
the period 1974 to 1976 amounted to at least 60% 
of their production in those years and their share 
must be borne by other exporting countries, with the 
understanding that this does not cause any country 
to have an additional cut of more than 1 %, while it 
is also understood that countries bearing such 
additional cuts will be the first to receive such increases 
and reallocations as may eventually become available 
so as to restore their quotas to 85% of the b.e.t. 
Furthermore, such cuts may in no case so reduce a 
quota that it falls below 70,000 tons. 



International Sugar Agreement 

There are also other provisions covering quota 
adjustments. The International Sugar Council is 
empowered to take certain steps to reduce supplies 
in a period of falling market prices. Unless it should 
decide otherwise, the global quota must be reduced 
by 5% when the prevailing price moves below 13 
cents per pound. Similarly, further cuts each of 5 % 
are designated whenever the prevailing price falls 
below respectively 12c and 11.5~. Conversely, when- 
ever the prevailing price moves above 13c, 14c and 
14.5~ a pound increases of 5% in basic export ton- 
nages are indicated. 

Towards the end of the Conference the EEC 
indicated that the Community would be prepared 
to join, accepting comparable obligations as to stock 
provisions. Other delegations felt this did not impose 
nearly enough constraints on EEC production, 
however, and it was therefore not possible on this 
occasion for any progress to be made towards EEC 
membership. Nevertheless, this first step may well 
lead, if not to full membership of the Agreement, 
then to some alignment of policies. 

- 
New Vietnam sugar factory1.-According to the 1976/1980 ~iscretion is granted to the Council to suspend Five-Year Plan, Duong Minh Chau will become the largest 

export limitations whenever the prevailing price is sugar industry centre in Vietnam, with 2000 hectares of land 
hetween 14c and 15c a ~ound .  thoueh their discretion prepared for vlantinp, with cane from Cuba. The infrastructure - - - . , - - - . . . - .. - - . . - x - ~ ~  ~7 

is removed should the 1 5 ~  a pound. k ~racticall~finish<d for construction of a sugar factory, to 

Similarly, the Council has discretion as to the time at be the most modern and important in the country. It will 
begin operating in 1979 once the installation is complete, 

which it reimposes quotas in a falling market, though with a capacity of 4000 t.c.d. (almost three times that of the 
they become obligatory at below 14c per pound. Hiep Hoa factory). The project is to be financed by Kuwait. 

a * *  
One of the new 'concepts of this Agreement is the 

establishment of special stocks to be held by export- 
ing members amounting to 2.5 million tons. These 
will be held pro rata to basic export tonnages except 
that the first 70,000 tons need not be taken into 
account in the case of developing countries having 
basic export tonnages not exceeding 180,000 tons. 
Should any countries for which basic export tonnages 
have been indicated not join the Agreement the stock- 
carrying obligation of other exporters will be increased 
pro rata, with the proviso that they cannot be in- 
creased by more than 7 %. At least 40% of the special 
stock must be established in the first year in which 
quotas are in effect, at least 80% by the end of the 
second year and the balance during the third year. 

Kenya sugar by-products utilizationa.-The Kenya Chemical 
and Food Corporation Ltd. has been formed in Nairobi, the 
Kenya Government holding 51% of the shares. An invest- 
ment of KE26 million is envisaged and a plant, utilizing molasses 
for the production of power alcohol, baker's yeast, vinegar 
and citric acid, is to be constructed in Kisumu. Initially the 
plant will require about 55,MN) tons of molasses to produce 
7400 tons per annum of power alcohol, 1000 tons of yeast, 
1.7 million litres of vinegar and 2200 tons of citric acid mono- 
hydrate. 

I 8 8  

New Indian sogar factoriesJ.-Two sugar mills are to be 
erected by the Punjab Industrial Development Corporation, 
one at Jaitu in Faridkot District, and the other at Zira in 
Ferozepur District. Both are to be erected within two years, 
the sites having already been acquired. The cost will be five 
crores of rupees each (Rs. 50,000,000). Additionally, Punjab 
State plans to set up four more sugar mills in the cooperative 
sector in Patiala, Amritsar, Bhatinda and Faridkot Districts. 

These stocks are to be utilized to help stabilize the 8 8 8 

market at the upper end of the price range and will New YogdVia sogar faetoW'.-U~~ of Sarajevo is to 
be released in blocks of one third as and when the C O ~ S ~ ~ U C ~  a sugar factory at Obarska to process 400,000 tons 

of beet and to produce 56,000 tons of sugar per year. The 
prevailing price rises above, respectively, 19% 20c investment will be 1500million dinars, equivalent to $83,000,000. 
and 21c per pound. 

In order to provide assistance with the carrying 
of these stocks, a fund will be established which will 
lend, free of interest, an amount equal to 1 . 5 ~  a pound 
a year. The income of the fund will be secured by a 
levy to be made on all sugar exported from or imported 
into the customs territory of a member. Initially 
this will be set at  0 .28~ a pound for raw sugar with 
an appropriate conversion for white sugar, but this 
may be adjusted at  any time from the beginning of 
1979 onwards, with the understanding that it can 
under no circumstances exceed 0 .33~  a pound. 

As in the past the ISA daily price will be the mean 
of the LDP and the New York spot price though, 
this time, whenever the two prices differ by more 
than ten points, the quotation will be arrived at by 
taking the lower of the two plus 5 points. The ISA 
prevailing price will be the average of 15 consecutive 
daily prices. 

It is clear that the limitations which exporting 
members are undertaking could leave the way clear 
for non-members to reap benefits at their expense. 
In order to prevent this happening importing members 
have agreed to severe limitations on the tonnages 
they will import from non-members. If such pro- 
visions are strictly adhered to, nonmember exporters 
may find themselves having to curtail production at 
least as stringently as members. 

* * *  
New Polisb sogar factory6.-A new sugar factory is under 

construction at Ropczyce which wrll be the largest in the 
country with a capacity 2000 tons of beet per day more than 
the current largest factories at Lapy and Krasnystaw. With 
the introduction of new technology the factory will operate 
for six months in the year instead of three, and it is expected 
to come into operation in October 1978. 

* * *  
Japan sugar r e w  liqnidation6.-The sugar refining com- 

pany, Tokai Seito Co. Ltd., whlch has a 500 tonstday refinery 
at Mie Fa, has gone into liquidation with debts amounting to 
8700-9500 million yen. The refinery has not operated since 
September 1976 since no bank guarantees or trade support 
could be provided to supplrers. The Japanese sugar refining 
industry is thus reduced to !9 companies, of which ,10 belong 
to the Nihon Seito Kyokar. A total of 35 refinerres have a 
capacity of 14,760 tons of raw sugar per day but individual 
capacities vary widely; two are of 1200 and 1000 tons/day 
capacity while 12 have a capacity of less than 250 tonstday, 
of these, 9 process less than 100 tonstday. * * *  

Spanish sugar production 1976/77'.-Spain produced 1,276,100 
metric tons of beet sugar and 20,447 tons of cane sugar in the 
1976177 season (July-June) which compares with 844,401 and 
17,097 tons, respectively, in 1975176. Domestrc consumption 
in 1976177 amounted to 993,984 tons against 938,495 tons in 
the previous season. 

Amerop Noticias, 1977, (4% 14. 
a Standard Chartered Review, August 1977, 10. 
a F. 0. Licht, International Sugar Rpt., 1977, (231, 14. 

Amerop Noticias, 1977, (4% 14. 
F. 0. Licht, International Sugor Rpt., 1977, 109, (24). 
Zeitsch. Zuckerind., 1977, 102, 556. 

"Public Ledger, 3rd September 1977. 



USSR sugar imports and 
exports, 1976' 

1976. 1975 1974 
-(metric tons, raw value- 

IMPORTS 
Australia ...... 0 51,475 0 
Brazil ........ 0 95,494 0 
Cuba .......... 3,066,514 2,963,721 1,855,571 
Czechoslovakia 31,364 1,081 0 
France ........ 267.383 0 0 
Germany, East. . 
Guyana ...... 
Peru .......... 
Philippines .... 
Poland ........ 
UK .......... 
Other countries 

Afghanistan .... 
Finland ...... 
Guinea-Bissau . . 
Mali .......... 
Mongolia .... 
Vietnam . . . . . .  
Yemen ........ 
Other countries --- 

79,315 59,319 117,023 --- 
* Total from official sources; figures for individual countries 

are as reported by the USSR during January-October 
only, except "Other countries" which are calculated. 

A/S De Damke Sokkerfabrikker 1976177 report-Growers 
delivered only 2,408,000 metric tons of beet to the DDS sugar 
factories, owing to poor growth during the summer of 1976. 
Sugar production reached 322,M)O tons, compared with the 
production target-A and B-quota sugar under EEC regulations 
--of 381,000 tons. Processing was easier with purer juices than 
had been anticipated. The Assens factory has been expanded 
to 7700 tons/day capacity. A 10,000-ton cargo of cane raws 
was purchased for refining at Saxkjobing factory in May 1977 
in order to fulfil export obligations. Beet reception and juice 
extraction facilities at Stege have been increased, and factory 
boilers have now been converted so that they can be switched 
at short notice from solid to liquid fuel and vice-versa. To 
meet Danish environmental laws the boilers have also been 
fitted with fly-ash arrestors. Work has also been carried out 
on separat~on of solid matter from beet transport water and 
the system of partla1 recycling of filtered water has been ex- 
panded. A new beet variety, Marimono. has been successfullv 
introduced and export seed sales increased. Sugar machinery 
and beet processing plant sales have developed satisfactorily. 

Tate & Lyle sale of South African investments.-Tate & 
Lyle Ltd. has sold its 49.25% shareholding in Illovo Sugar 
Estates Ltd. to C. G. Smith Sugar Ltd. under terms (309.5 
cents per share) fairly reflecting Illovo's own standing and 
prospects, and its special potential to the purchaser but sub- 
stantially above the previous market value. C. G. ~ d i t h  intend 
to submit proposals to other shareholders in order to acquire 
the remaining ~ssued share capital. 

Cane d e x h  study.-The USDA Agricultural Research 
Service is to fund a $30,000 two-year study on dextran in cane 
products at the Louisiana State University. Methods of detect- 
ing and measuring dextran will be studied as will the effects 
of differences in concentration and dextran molecular weight 
on the physical properties of juices, syrups and molasses. The 
effect of agronomic factors such as freezes, fire, mechanical 
injury, varieties and date of harvesting on dextran concen- 
trations will be examined as will the effect of dextrans on raw 
sugar processing, especially crystallization rates and crystal 
shape, and modifying dextraneffects with additives. It is hoped 
to establish a quantitative relationship between dextran con- 
tent and sugar recovery. 

USSR sugar expansion plans2.-Under the 10th 5-year plan 
for the period 197H0, the Soviet Union plans to spend 1300 
million roubles on increasing the beet slicing capacity of its 
factories by 140,000 tons a day to a total o'f 867,000 tons a 
day by 1980. This would allow the campaign length to be cut 
to 120 days compared with 157 days under the 8th 5-year plan. 
The increase in slicing capacity is to be brought about by 
building 10 new factories (to bring the total number to 330 
in 1980) and rebuilding and re-equipping others. It is pointed 
out that, while some factories operate at 95-98% of their rated 
capacity, others fall well below their rated figures. It 1s planned 
to raise the average annual beet crop to 95-98 million tons; 
by 1980 some 92 million tons of beet should be delivered to 
the receotion centres. from which 11.200.000 tons of suear 
would be produced (a 150U. increase on the 1975 ourp;t). 
However, under the 9th 5-year plan ending in 1975, average 
beet yield wr  ha was 1.5 tons lower at 19.3 tons.ha-' than in 
the n k e d h e  5-vear olan oeriod. while the orocessine aualitv 
of tiie 
While 

kets  Za~~articulariy low in ~azakhsian and I & ~ I Z I ~ ~ .  
the beet y~eld rose to an average of 22.7 tons ha 1 in 

1976. considerable losses in beet and sugar resulted from the 
effects of frost and rotting. While an official standard sets a 
maximum permissible sugar colour of 0.8'St for direst sales, 
many factories have produced sugar of higher colour than this, 
paricularly in 1976. * * * 

US beet sugar technology school.-The Beet Sugar Institute 
a school of beet sugar manufacturing technology, dealing wid 
both theory and practice, has been providing courses for the 
past six years to students sponsored by member companies 
of the US Beet Sugar Foundation3. It has been announced 
that in 1978 the courses will be open to a limited number of 
other students. Thc course is in two parts, each lasting two 
weeks, and covering the "beet end" and "sugar end", respect- 
ively. There are no enrolment requirements except an interest 
in the subject, knowledge of the English language, payment 
of a moderate tuition fee and the cost of food and lodging 
in the student facilities of Colorado State University. Because 
of the concentrated nature of the courses, which occupy the 
full time of the student, it is recommended that only one course 
be taken in any one year. The beet end course deals with the 
process from beet reception at the factory to completion of 
juice purification, while the sugar end course covers the 
remainder from concentration of thin juice to packing and 
storage of the final sugar, as well as the control laboratory 
ion exchange processes, activated carbon, the Steffen process' 
liquid sugars and environmental problems. Individuals inter: 
ested in the 1978 courses, which will run from 18th to 30th 
June and 9th to 21st July, should write to J. H. FISCHER, Beet 
Sugar Development Foundation, P.O. Box 1546, Fort Collins, 
Colorado, U.S.A. 80522. 

* * * 
Ausbalian sugar factories sale4.-The New South Wales 

Cane Growers' Association has agreed to buy the three CSR 
Ltd. sugar mills in northern New South Wales, at Condong 
Broadwater and Hamood, which are in danger of being closed: 
CSR Ltd. said that there was inadequate incentive for it to 
make further investments in the mills and lack of a regular and 
expanding cane supply had eroded mill profits seriously. CSR 
Ltd. owns four north Queensland mills-Hambledon, Goondi, 
Macknade and Victoria. 

* * * 
Stork-Werkspoor Sugar B.V. report 1976.-During 1976 the 

Kilombero I1 sugar factory was put into operation in collabor- 
ation with Wexon International (another VMF-Stork Cirou~ 
member) and in Indonesia. in collaboration with Boma-Stork 
the Kcbon Aping factory extension was complcted. A number' 
of potent~al orders were postponed because of financing prob- 
lems in customer countries. A complete evaporation plant 
has been ordered and a test model of a continuous white sugar 
centrifugal under development has shown enwuraging results 
in a sugar refinery. 

' Z.S.O. Star. Bull. 1977 36 (8), 107. 
a Sakhar. Prom., 1477, (a\, 2 6 .  

See I.S.J. 1973 75, 31. 
~ueenslanh ~eukletter, 21st September 1977. 



Argentina sugar exports' 

'metric tons. tel OUPL 

New Hungarian sugar factory1.-According to a report from 
the official Hungarian news agency MTI, the construction of 
the largest sugar factory in Hungary has. now started. Thls 
new faGory, a i ~ a b a ,  ineastern Hungary, is to begin operation 
in 1979 with a daily slice of 6000 tons. 

8 8 8  

Tldand sugar productionz.-Thai sugar production in the 
1976177 season ,which ended in May, rose to a record 2,212,000 
metric tons from 1.600.000 tons in 1975176. according to 
Sugar Cane Bureau siatisiics. Raw and white sugar 
increased to 1,594,000 and 617,876 tons, respectively, from 
1.120.000and 480.073 tuns. Some 26.094.000 tons of cane were 
crushed. anainst 19.099.000 tons in 1975176. The state-owned 
i rung-hiha, Bank has iuggested that the government should 
wrsuadc sugar cane planters to switch to other crops dur~ng 
the comingseason; overproduction in 1976177 caused many 
planters to burn their crops as millers refused to buy while 
world market prices fell. 

8 8 8 

St. Kitts sogar statistid.-Production of sugar in St. Kitts 
in 1976 amounted to 36,460 metric tons, raw value, as against 
25 855 tons in 1975. Local consumption was 2519 tons (2461 
to& in 1975) and exports 34,094 tons (23,110 tons in 1975). 
The largest destination was the UK in both years, at about 
17,000 tons, while the US took nearly 16,000 tons in 1976 as 
against less than 6000 tons the previous year. 

* * * 
Red rot resistant sogar cane varieties'.-The cane research 

station at Anakapalle in Andhra Pradesh, India has developed 
two varieties of canc resistant to red rot which also have a 
hieher sucrose content and better vield than existing varieties. 
'l'Ke two varieties--CoA 7601 and COA 602-have &en found 
to be resistant to red rot over three trial seasons under inoculated 
conditions and have been released to Farmers In the Visakha- 
oatnam District. The averaee sucrose content of the two varieties ~- -~ 

at 20.3% and 18.73%, rkpectively, compared with 17.01% 
for recent high-yielding varieties and field trials showed 
CoA 7601 to give 15.36 metric tons of sugar per hectare com- 
pared with 11.79 tons for Co 997, another high-yielding cane. 
In another trial CoA 7602 yielded 12.88 t0ns.ha-l against 
10.96 tons.ha-I for Co 575 and 10.26 tonsha-I for Co412. 
The two new varieties also showed no incidence of rust during 
the three trial seasons but were susceptible to some pests. * * 8 

Honduras sogar ind- expansion5.-According to press 
reports several expansion projects have been completed by 
the private sector at a cost of about US525 million to increase 
sugar production capacity in the northern coastal area of the 
country. Expenditure of 512,300,000 at the Rio Lindo mill 
owned by Azucarera Yoja, and $10,400,000 at the Santa 
Mathilde mill will allow them to crush 2500 and 5000 tons of 
cane per day, respectively. The investments are part of an 
effort to reach the export target announced by the Government 
of not less than 300,000 metric tons of sugar by 1980. 

* * 8 

Taiwan sugar crop cut-back6.-The fall in prices on the world 
market hai caused Taiwan to cut its 1977178 sugar production 
target to 750,000 metric tons, some 30% lower than the 
1 070 000 tons produced in the crop year ended 10th June 1977 
w'hici was an outturn 210,000 tons above the 1976177 target: 
There should be no problem in selling the sugar since Taiwan 
already has long-term contracts with Japan, South Korea and 
the USA, with prices above current world market levels. 

* 8 8 

Sudan sugar project advisers.-Kenana Sugar Company Ltd. 
have retained Alexander & Baldwin Agribusiness Ltd. of 
Hawaii to provide technical assistance to the management and 
owners of their uroiect. Assistance will be ~rovrded in five 
areas: factory engineering, cane harvesting and transportation 
sugar cane agronomy and research, cost control and accounting' 
and financial planning. The advisory role is anticiuated td 
last for perhaps four years, with a staff of several consultants 
based in Khartoum. 

Algeria ........ 0 
3,8-8.3 - - - -. 

Chile ............ 38,959 0 
Egypt ........... 31,040 5,863 
Fin- land ........ 0 0 - - ~ -  

France .......... 12,192 7,767 
Germany, East . . 5.900 0 . . 
Ghana .......... 
Greece .......... 
Holland ........ 

............ Iran 
Iraq ............ 
Japan .......... 
Libya .......... 
Mauritania .... 
Morocco ........ 
Portugal ........ 
Spain .......... 
Sri Lanka ........ 
Sudan .......... 
Syria .......... 
Tunisia ........ 
UK ............ 
Uruguay ........ 
USA .......... 
Venezuela ...... 
Yugoslavia ...... 
Zaire ............ 
Other countries . . 

Qmth beef sugar company8.-An %tian-Arab-~rench 
company, Soc1et6 Delta pour les Sucrenes. has been formed 
and is to erect a beet sugar factory at Kafr El Cheikh in the 
Nile Delta, about 130 km north of Caiio. 

New sugar factory in Malaysias.-The State Government of 
Sabah has proposed the setting up of a sugar complex in 
Sandakan, to include a plantation and a refinery. It will be 
capable of meeting onshalf of the State's sugar needs, currently 
some 27,000 tons a year, imported mainly from Peninsular 
Malaysia and the Philippines. 

* * *  
Cameroun sugar .projectslO.-The Cameroun Sugar Company 

has decided to bu~ld a second sugar factory in the vicinity of 
Mbandjock to produce about 50,000 tons of raw sugar per 
year. The total cost of the project will be 16,500 million CFA 
francs, of which 11,500 million francs will be for the factory. 
It is to be expanded later to 80,000 tonslyear and plans are 
being made for the erection of a third factory. 

* * *  
Philippine trade agreement with AlgeriaI1.-It is reported that 

the Philippines has entered a long-term contract with Algeria 
for the delivery of 80,00&120,000 tons of sugar per year for 
the next four years. 

8 8 8 

Belize sugar exports, 19761a.-Sugar exports from Belize in 
1976 totalled 58,294 metric tons, raw value, as against 81,310 
tons in 1975. The UK received 45,176 tons against 39,158 
but the 1976 figure for the USA was only 13,118 compared 
with 42,152 tons. The fall reflects a disappointing production 
level of 64,671 tons last year, against 85,684 tons in 1975. 

F. 0. Licht International Sugar Rpt 1977 109 (22) 13. 
a Public Led&, 20th July 1977; ~fan'&d dhartdred Keview, 

Aurmst 1977. 34. 
F. 0. Licht 1nt.bationa1 Sugar Rpt., 1977, 109, (ll), xii-xi". 
Indian SU& 1977 26, 737. 
F. 0. Licht 'lnter&tional Sugar Rpf., 1977, 109, (IS), 9. 

6 Public ~ e d g i r  18th June 1977. 
F. 0. Licht hternational Sugar Rpt 1977; 109, (17), xi-xii. 

sZeitsch. ~Aker ind 1977 102 417:) 
F. 0. Licht ~nterihtionai~ug;r Rpt., 1977, 109, (17), 10. 

'0 Zeitsch. ~Akerind.,  1977, 102, 417. 
l1 F. 0. Licht, International Sugar Rpt., 1977, 109, (lo), 11. 
lP I.S.O. Stat. Bull., 1977, 36, 22. 



Estudios de factibilidad, estudios del Feaslbiiity studies, market analyses, ex- 
mercado,expansiones defacilidadesex- pansion of existing facilities, design and 
istentes, diseno y construcciones construction of new sugar factories and 
nuevas de ingcnios y refinerias. refineries. Asconsulting engineers to the 

Como consultores en el mundo de la in- world's sugar industry, we have demon- 

dustrla azucarera, nosotros hernos de- strated proficiency in a wide range of ac- 

monstrado extensa capacidad en ac- tivities that turn raw land into cropland 

tividades que transforman tierra virgen and cropland into profit for the sugar in- 

en tierra de cuitivo y estas tierras de cul- dustry . . . all through sugar technology. 

tivo en ganancias para la industria 
azucarera. 

F. C. Schaler 6 Asso~iatet, inc. 
1020 Florida St. Baton Rouve. La. 70102 

U.S.A. (504) 343-9262 
Telex 58-6416. Cable "ARKEL" 

Over 250 projects since 1959. And the capability for the future. 
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Low and High Wltage Electric Motors. 
Immediate delivery. Detailed lnforrnatlon 

New IEC-Standard motors - and stock-lists on request. 

Largest stocks In Europe Helmke is permanently at the 
Leadng makes. Hannover Fair and at the E I.E.E. 
Gear motors (Expos~tion Internallonale de 

High voltage motors up to 
I'Equ~pernentElectr~que) ~nParls. ............ 10 000 HP 

D. C, motors - Converters 
Hoist motors m l P J  \:::::' . Generator plants 
Transformers P 0 Box 8901 26. Garvens- . 
Rebuilt machines straRe 5 D-3000 Hannover 89 
Spectal construct~ons and West Gkrmany, Phone 511; 
repairs - Eng~neerlng 8640 21. Telex 9 21521 

POSITION AVAILABLE 

Factory Engineer 
for sugar factory in Zaire. Some knowledge of French, 
Preferred age around 40 years. Send rCsumt to 
Box 502, The International Sugar Journal Ltd. 

SUDAN 
Chief Commissioning Engineer required to lead the 

work of dry run testing and commissioning of a large 
sugar factory currently being built in Sudan. 

The successful candidate will need to have extensive 
experience In sugar factory operation with particular 
emphasis in milling plant operation. 

The appointment is of 12 months duration commenc- 
ing early January, 1978. 

During the term of the contract, one U.K. leave period 
will be arranged to suit the commissioning timetabie. 

Applicants aged 40 or over will be preferred, but the 
main criteria will be previous experience in a similar 
position. 

senior overseas appointment. 
Employment conditions are commensurate with a 

Please forward written applications and details of 
previous employment to:- 

J. R. Fearn, 
Personnel and Administration Manager, 
Fletcher and Stewart Limited, 
Masson Works, 
Litchurch Lane, Derby, DE2 8AB. 

S U D A N  
Instrument Commissioning Engineer required to 

supervise and direct local labour on the installation 
and commissioning of the instrumentation of a large 
sugar factory currently being built in Sudan. 

The successful candidate will need to have consider- 
able experience in installing instrumentation equip- 
ment in a food or chemical processing industry in- 
volving mainly electro/pneumatic systems. 

A sound practical background as an instrument 
engineer and the ability to manage and control the work 
of subordinate staff is essential to  this position. 

The appointment is of 12 months duration commenc- 
ing early 1978. 

During the term of the contract, one U.K. leave will 
be arranged to suit the commissioning timetabie. 

Employment conditions are commensurate with a 
senior overseas appointment. 

Please forward written applications and details of 
previous employment to:- 

J. R. Fearn, 
Personnel and Administration Manager, 
Fletcher and Stewart Limited, 
Masson Works, 
Litchurch Lane, Derby, DE2 8AB. 

For Sale 
MILLING PLANT 

Complete Milling Plant of five36 in x72 in Fletcher mills, 
erected in 1952 and shut down at end of 1976 crop. 
Driven by 34 in x 6 in horizontal positive value steam 
engine. Cane knives, cane carrler, intercarriers, 
gearing and Munsen hydraulics. Spare rolls, bearings 
and engine spares. 
Sold "as is" at site Marromeu, Mozambique. Price 
to  be negotiated. 
For further information write: 

SENA SUGAR ESTATES L T D  
Fulham Park House, 654 Fulham Road, 

London SW6 5RW, England 



BRASIL A(UCAREIR0 
Pnblished by 

Information Division, 
I N S ~ T O  DO ACGCAR E DO KLCOOL 

(Sugar and Alcohol Institute) 
Av. Presidente Vargas 417-A-6" andar 

Caixa Postal 420 
Rio de Janeiro 

BRASIL 
Telephone: 224.8577 (Extensions 29 and 33) 

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

and industry. 

Annual Subscription: 
Brazil . . . . . . . . . . . . . . . . Cr$200.00 
Single copies . . . . . . . . . . . . Cr$20.00 
Foreign Countries . . . . . . US$ 25.00 
Airmail . . . . . . . . . . . . . . US$ 30.00 

Remittances must be made in 
the name of 

BRASIL AqUCAREIRO 

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

SUGAR INDUSTRY 

FBATuRm 

Rcsulta of remmh 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, prias. 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: 
PHIL.IPPINE 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, Philippinea . 

InDUSTRIRl 
W I l E R  

SERVICES 
THORNE INTERNATIONAL 
BOILER SERVICES LIMITED, an Engineering 
Company established in Wolverhampton in the heart 
of the Industrial Midlands of Great Britain, 
are able t o  supply Boiler Spares and carry out repair 
work at site at very competitive prices, and offer a 
prompt and efficient service. 
They have considerable experience in the practical 
technology of effective site work for overhauls, 
repairs and retubing etc., of all types of Water 
Tube and Shell steam raising boilers. 
The Company is internationally known as a 
supplier of the following, t o  a wide range of 
Industrial and Processing Industries:- 

Stoker spares including Links and Link Rods. C.I. Skids 

Sprockets, Shaft Bearings etc. 
Parts, including Main Bank 
perheater Elements and 
Elements. Soot Blowers and 

reet, Wolverharnpton. WV2 4JW. West Midlands 

1 Name Position 

Company 

Type of Boiler/Rocess plant services raquired: 

I 
I 
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Low maintenance chains 
. . 

for the sugar industry 

Builtwith traditional Ewart craftsmanship for strengthand 
dependab~l~ty. Ewart chains will be giving trouble-free per- 
formance to the Sugar Industry long after many cheaper 
chains have been replaced. The Ewart range includes: 

STEEL CHAINS: In heat treated alloy steelswith hard- 
ened prec~sion-ground ptns and bushes. This series Includes 
the EWART Carrler Outboard Roller Assembly: COBRA. 

STAINLESS STEEL CHAINS: Shell moulded Ilnksin 
sta~nless steel are offered for severe corrosive condltlons. 

MALLEABLECHAINS: Heat-treated Pearlitlcrnalleable 
with alternative metals of Increased tensile strength and 
abraslon resistance to suit speclflc environments. 

These chainsare ava~lahle wi th hardened stainless 
steel plns (and hushes). 

Write now for detailed literature to 

EWART CHAINBELT CO. LTD., 
DERBY DE3 8LX. ENGLAND 
Telephone : Derby (0332) 45451. 
Telex: 37575 Leyewt-G Derby. 
Cables: Chainbelt Derby. 

Abbe 60 
Ref ractometer-with Sugar Scale 

DIVIDED TO 0*2%, 
50-95% DIVIDED TO 0. I %, 

We are now able t o  offer this popular laboratory 
instrument with a sugar scale only, expanded t o  the 
maximum limit and sub-divided at intervals of 0.2% 
up t o  50% and thence t o  95% a t  intervals of 0.1%. 

Other features remain the same-back illumination 
for dealing with dark solutions, fixed horizontal 
prism box and totally enclosed glass arc with etched 
graduations. 

SPECIAL INSTRUMENT - STANDARD PRICE 

Send for details to Dept. I 

Bellingham + Stanley Limited 

Polyfract Works, Longfield Road, Tunbridge Wells, Kent, TN2 3EY England 
Telex: 95453 Cables: Polyfract Tunwels Telephone: 0892 36444 



SUGAR BOOKS 
Prices given below include insurance, packing and surface mail postage. They are 
approximate and subject to alteration without notice owing to fluctuations in currency 
exchange rates. Air mail postage extra will be quoted on request. Terms are strictly 
cash in advance. 

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

. . . . . . . . . . . .  CANE SUGAR HANDBOOK (10th ed.): Meade-Chen 

PHYSICS AND CHEMISTRY OF SUGAR BEET IN SUGAR MANU- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FACTURE: Vukov 

LICHT'S INTERNATIONAL SUGAR ECONOMIC YEARBOOK & 
DIRECTORY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AUSTRALIAN SUGAR YEARBOOK 1976 . . . . . . . . . . . . . . . . . . . . .  
THE SUGAR CANE (2nd ed.): Barnes . . . . . . . . . . . . . . . . . . . . . . . .  
MANUFACTURE OF SUGAR FROM SUGAR CANE: Perk ...... 
SUGAR CANE PHYSIOLOGY: Alexander . . . . . . . . . . . . . . . . . . . . .  
SUGAR BEET NUTRITION: Draycott . . . . . . . . . . . . . . . . . . . . . . . .  
HANDBOOK OF CANE SUGAR ENGINEERING: Hugot, transl. Jenkins 

BEET SUGAR TECHNOLOGY (2nd ed.): McGinnis . . . . . . . . . . . . . . .  
SYSTEM OF CANE SUGAR FACTORY CONTROL (3rd ed.): 

. . . . . . . . . . . . . . .  lnternational Society of Sugar Cane Technologists 

. . . . . . . . . . . . . . . . . . . . .  PROCEEDINGS 15th SESSION ICUMSA 

. . . . . . . . . . . . . . . . . . . . .  , I  16th ,, , , 
... ANALYTICAL METHODS USED IN SUGAR REFINING: Plews 

. . . . . . . . . . . . . . . . . . . . . . . .  SUCROSE CHEMICALS: Kollonitsch 

LABORATORY MANUAL FOR QUEENSLAND SUGAR MILLS 
(5th ed.): Bureau of Sugar Experiment Stations . . . . . . . . . . . . . . . . . .  

PESTS OF SUGAR CANE: Williams, Metcalfe, Mungomery & Mathes 

... BY-PRODUCTS OF THE CANE SUGAR INDUSTRY: Paturau 

... SUGAR CANE FACTORY ANALYTICAL CONTROL: Payne 

THE GROWING OF SUGAR CANE: Humbert . . . . . . . . . . . . . . . . . .  
THE MECHANICS OF CRUSHING SUGAR CANE: Murry and Holt 

. . . . . .  GENETICS AND BREEDING OF SUGAR CANE: Stevenson 

. . . . . .  MANUAL OF CANE GROWING: King, Mungomery and Hughes 

SUGAR CANE DISEASES OF THE WORLD (Vol. 11): 
Hughes, Abbott and Wismer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TECHNOLOGY FOR SUGAR REFINERY WORKERS (3rd ed.): Lyle 

SUGAR BOOK DEPARTMENT 

International Sugar Journal Ltd. 
23a Easton Street, High Wycombe, Bucks., England 



WET DISINTEGRATOR 

The Suma wet disintegrator can handle 5 kg 

cane samples wi th 10 kg water and disinte- 

grate in  about 5 minutes. This provides 

greater accuracy in  cane analysis than do 

most current machines which, becausa o f  

their limited capacities, necessitate sub- 

sampling. 

Maintenance of the disintegrator is minimal, 

there being only one greasing nipple. A 

safety microswitch in  the electrical circuit 

cuts off current supply in  the event o f  a 

over the lower end o f  the drive shaft and 

Dirinrecrrted cane 

blockage; when this occurs, a tool slides 

areleases the jammed cane. A further safety 

device i n  the motor  starter housing is a 

button which is depressed and turned t o  a 

locking position. The motor cannot start 

until the button is returned t o  its original 

position. 

Al l  parts o f  the Suma disintegrator which are 

in contact wi th liquor are made o f  stainless 

steel o r  highly polished aluminium. 

In tests, a disintegration value of 99.36% on 

Brix, as determined with a special silica 

prism refractometer, has been obtained. This 

same refractometer, used in conjunction wi th 

the disintegrator, wi l l  ensure determination 

of % soluble solids t o  within f 0.01. 

Write now for our literature on 
this and other Suma Products 

Printed by John Roberts & Sons, Salford. Manchestcr; and published by the Proprietors, The International Sugar Journal Ltd., at 23a Easton Street, High Wycombe, 
Bucks. Entered at the New York Post Ofice as Second-Class Matter. 

PRINTED IN GREAT BRITAIN. 
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