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one tyDe 
one size 
one operatinu 

for all reDrocessed sugar 
This is the versatile Western States Continuous Centrif- 
ugal . . . the same machine is doing all these jobs: 

Upper right-single purging "C" massecuites at 
Glendale Sugar Millers in Natal, South Africa. 

Upper left-purging "By' massecuite (as well as "C" 
massecuite) at Malelane Sugar Factory in the Eastern 
Transvaal, South Africa. 

Lower-repurging "C" sugar at Gledhow Sugar 
Company in Natal, South Africa. 

The Western States staff is versatile too. .  .they 
have the ability to consider, without bias, the size and 
type centrifugal best suited for you.. . since Western 
States manufactures both batch and continuous ma- 
chines. So, whether it's cane or beet, refined or raw, 
consult: Vr. A. H. Stuhlreyer, Director of Sales. 

THE WESTERN STATES 
MACHINE COMPANY r' 9 Hamilton, Oh io  45012 U.S.A 



Elect I-abcon Pan-Aid ancl 
you will reduce stickiness and 
improve handling in all strikes. 
In C pans and crystallizers, 
more than 500 sugar factories 
around the world use Pan-Aid 
to free massecuites, improve 
boiling and to accelerate 
centrifuging up to 50% with 
cleaner mother liquor separation. 

Frequently, factories hold 

final molasses purit). I to 3 %  
lower using'Pan-:\id than the!. 
were able to do previously. 

And you'll get capable 
technical service from your 
local I-ahcon Service Engineer. 
He has b to 50 years sugar 
factory experience. He estah- 
lishes best chemical application 
in your factory. He helps 
establish most economic use 

levels. He assists in preparing 
e\.aluation reports. /He \.isits 
regularl). t o  help you maintain 
optimum performance. 

Elect I-ahcon Pan-:\id! 
Write for the new application 
folder for best results at 
lo\c.est cost. 

FABCON l NCORPORATED $2 5J'":'S"': ? ~ ! ? p . ,  %:113,1% 
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Jewels from sugar 
Sparkling sugar - jewels for the youth of our world! Their health, energy 
and vitality depend on sugar. It is priceless for them, as jewels are. 
It moves their muscles and minds as they are building their fascinating 
future. Our world's duty is to satisfy their needs, to make sugar- one of 
man's most vital staple foods - available in abundance. 

We of Stork-Werkspoor Sugar N.V. are on the spot wherever sugar is being 
produced. In fact we have been there for more than a hundred years, 
building sugar mills and all necessary equipment. We are sugar industry 
engineers; our interests and activities are centered on sugar. 
Our vitality is the same as when we started a century ago. That's what 
sugar can do. We shall be glad to show you! 

STORK-UIERKSPOOR SUGAR 
sugar industry engineers Member of VMFIStork-Werkspoor 
P.O. Box 147 Hengelo (0) - the Netherlands Cables: Stowesugar Telex: 44485 Tel.: 05400 - 54321 



A 15-ton headstock 
takes some lugging about . . . 

but by using the most modern and sophisticated machine tools ava~lable. 
this FS headstock w ~ l l  be drilled, bored and planed without having to 
be moved again until it 1s completed, ensuring a much greater accuracy 
of finish than is otherw~se poss~ble. 

This is typical of the care and skill that goes into all Fletcher and Stewart 
oroducts. 

Of course FS has been building sugar machinery for a very long time. 
Well over 130 years in fact. So they know something about I t !  Currently 
FS is building complete factories in Malaysia and the Phi l~pp~nes as well as 
unit equipment for many other sugar-producing areas. 

When you're thinking of sugar mach~nery, think of FS . . . 

.A, 
Fletcher and Stewart Limited 

A member of the Booker Group 

Derby England DE2 8AB 8 , 2 r ,  

Tel : Derby 40261 Telex: 37514 I"c O u l l r I L w U ~  
10 h i ) " l l . ,  I , , ,  

Cables: "Amarilla" Derby Telex 



Over half 
the world of sugar 
useshadbent 

centr i fugals 
Hundreds of Broadbent sugar centrifugals are operating 
in forty three of the world's sugar producing countries. 

Both batch and continuous machines are equfpped to 
meet the total process requirements of beet and cane 
sugar factories - no matter how hot or humid the 
operating conditions. And it's this combination of 
flexibility and reliability, for maximum y~eld and minimum 
maintenance. that makes for good centrifuging on a 
world-wide scale. 
Broadbent's high level of market awareness gains further 

- 
expression In the Broadbent Des~gn Serv~ce, whtch 
facll~tates the customlzlng of machlne batter~es to meet 
spec~flc slte and operattonal needs 
And Broadbent setvlce doesn t stop at the des~gn and 
installatton stage A team of fly-anywhere' servlce 
engtneers, backed by a comprehensive spare parts servlce 
mlntmlses the posstb~ltty of processmg delays 

If that sounds l~ke the sort of sugar centrifugal servlce 
you'd l~kefor your plant then make contact now for full 
detalls 



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

tops the world in the export 

COMPLETE SUGAR PLANTS 

and 

SUGAR INDUSTRY EQUIPM 

of 

ENT 

Poland has built abroad more than 40 complete beet and 

cane sugar factories - with an annual production 

capacity of more than O N E  MILLION T O N S  OF SUGAR 

-in Iran, Morocco, Greece, Spain, Pakistan, China, 

Ceylon and the USSR. 

For a COMPLETELY N E W  FACTORY 

MAJOR MODERNIZATION 

or SUGAR INDUSTRY EQUIPMENT 

contact 



RENOLD LIMITED 
serving the cane sugar industry 

CHAINS FOR 
MECHANICAL 

HANDLING 

Special~sed Renold cha~ns have been 
supplied to the cane sugar industry 

since 1920 
90 vears of precision cham 

manufacture ensure a product 
combining high strength with 

compactness, minimum weight and 
low cost for long life and trouble 

free operation. BAGASSE CHAIN 

Precision power transmission chains 
and wheels are also available for all 

applications. 

POWER 
A LARGE SET OF SPUR DRIVES TRANSMlSSlON 
TO A TANDEM GEARING 

Spur gears up to 127mm circular 
pitch, 760mm face and 4700mm 
diameter can be supplied for heavy 
tandem drives. Other gear products 
include worm, spur, helical and bevel 
gear boxes and individual gears. 

Other Renold group products: 
Precision roller chains and wheels. 
Hydraulic and mechanically operated 
variable speed systems. 
Couplings, clutches and brakes. 
Power transmission ancillaries. 



9 L General Tubing s HydraSwagedv 
Full-Finished Stainless Steel 

Sugar Tube 
For Juice Heaters Evaporators • Vacuum Pans 

DESCRIPTION OTHER ADVANTAGES OF STAINLESS STEEL SUGAR 
Welded stainless steel tubing "hydra swaged" (internal bead TUBES 
removed) manufactured from AlSl Type 304 material, 1. Improved erosion or abrasion resistance. 
annealed and passivated t o  Specification ASTM A269, cut 2. Good resistance to corrosion. 
t o  length. 3. Inherent toughness of stainless steel speeds 

TYPICAL ANALYSIS installation - longer lengths can be used - less 
1818 Austenitic Chromium Nickel AISI Type 304 - tendency to bend. 
Cr. 18%; Ni. 9.5%; C. .06%. 4. Reduction in wall thickness of approximately 2 

ADVANTAGES OF G.T. SUGAR TUBE gauges due to greater strength of stainless compared 
with brass or copper, i.e., 16 SWG brass or copper 

SMOOTH BORE - No iinternal weld bead to cause tube can be replaced by 18 SWG stainless. 
mechanical cleaning tool heads to "bounce" on weld bead. 5. Initial thermal conductivity of stainless is lower than 
Therefore no shadows on either side of weld. Easier copper or brass. However, i t  is now recognised in 
cleaning with stainless wire brushes or chemicals. the sugar industry that heat transfer in stainlea 
CONSTANT WALL THICKNESS - Weld zone is "cold steel tubes is superior when considered over a se~ice 
worked" resulting in a refined grain structure giving period. This is due to resistance to scale formation 

both internally and externally. Less scale results in 
reduced fluid f i lm turbulence, faster flow and increased 
heat transfer. 

6. Stainless, because of high strength factors, is lea 
subject to scoring, scratching, dents, !bulging or 
thinning during mechan~cal or otner methods 
of cleaning. 

7. Extended service life. Reduced ~naintenance and 
tube replacement costs. 

8. lmproved overall performance and efficiency. 

"OR BEST RESULTS 
1. When cleaning with brushes, use only stainless 

steel brushes. 

IMPROVED INSPECTION TECHNIQUES - With the 
2. Do not use hydrochloric acid for cleaning 

absence of fluctuating internal weld bead mass due to 
stainless tubes. 

"hydra swaging", the sensitivity of GT's modern eddy 3. Clean tubes regularly for maximum heat 

current electric testing equipment is set at an even higher transfer performance. 

level. This results in the most minute voids being located 4. During slack or of f  mil l  season, flush and dry vessels 

and rejected. You are therefore assured of a regular high fitted with stainless steel tubes. 

quality welded tube. 

EASIER END ROLLING - When expanding into tube 
plates, "hydra swaged" constant wall thickness and uniform 

General Tubing Pty. Ltd. 
ductility simplifies the operation, thus saving cost. No weld Head Office, Works and Warehouse: 

bead interference - less wear on expanders - up to 50% 
31 Ashmore Street. Alexandria. N.S.W.2015 Australia 

cold expansion is possible with "hydra swaged" tube. I t  Address for Correspondence: 

is unnecessary to anneal the ends of "hydra swaged" sugar P.O. Box 124, Alexandria, N.S.W. 2015 Australia 

tube before expansion as the whole length is annealed Cables: GENTUBE, SYDNEY, AUSTRALIA 
and passivated. Telex: 21610 Telephone: 51-8645 

SPEEDY DELIVERY 
Normal delivery ex G.T. Works. Sydney, Australia, is 
416 weeks - better by negotiation. 

REPEAT ORDERS 
G.T. "hydra swaged" will be available when next you 
retube - you wil l  receive the same high quality from the 
same mills. 

"hydra swaged" sugar tube through our agent: 

G e n e r a l  T u b i n g  P t y ,  L t d . ,  
G e r r a r d  P l a c e ,  G i l l i b r a n d s  E s t a t e ,  
S k e l m e r s d a l e ,  L a n c a s h i r e ,  England.  



each of these Farref 
tandems urinds over 
U,OOO shiirt 
aday! 
The production figures of the Glades and 
Bryant sugar houses in Florida prove 
the efficiency of modern Farrel grind- 
ing equipment. Each facility grinds 
over 11,000 short tons a day using 
Farrel equipment exclusively - both 
in the original installations and 
recent expansions. These 7-foot 
tandems have set production records 
and have significantly contributed to 
the growth of Florida's sugar industry. 

Both tandems incorporate many 
refinements developed by Farrel in 
recent years. Included are: hydraulic- 
ram mechanisms and ladder roller 
bearings that maintain uniform roll 
pressure and free float for the top rolls; 
automatic lubrication of roll journals; side 
and top cap designs that allow fast, vertical 
removal of all rolls, and safeguards against corrosion 

Independent alignment and speed control are assure 
by self-contained gearing for each mill with 39" x &'rolls 

dual turblnc drives 

first two reductions from the turbine are contained 
in a high-speed double-reduction gear unit. A 
second unit contains the two low-speed 
reductions. 

Put Farrel experience to work in your 
sugar factory. Whether you are planning 
a new installation, expansion or 
modernization, let Farrel grinding 
equipment be the standard against 
which you make your buying decision. 
Write for bulletin 312A today. 

Farrel Compan 

0 Division of 
USM Corporation 

Ansonia. Connecticut 06401. U. S. A. 

Plants: Ansonia and Derby, Conn.; Rochester, N.Y. 

Regional Offices: 
Farrel Mexicana. S.A., Apartado Postal 48 Bis. Mexico 1, D.F. 
Farrel Andes S.R.L., Apartado 61269. Caracas 106, Venezuela 



KASTEL is the registered trade mark of the ion exchange resins produ- 
ced by Montecatini Edison S.p.A. in a wide range covering all fields of 
application. 
The following types of exchangers are available: 

For the treatment of water, llqulds and watery 
industrial solutions: 

KASTEL C I00  weakly acidic exchanger with carboxylic active 
groups 

KASTEL C 101 weakly acidic cation exchanger with carboxylic 
active groups, and higher exchange capacity 

KASTEL C 300 strongly acidic exchanger with sulphonic active 
groups 

KASTEL C 300 P porous strongly acidic exchanger with sulphonic 
active groups 

KASTEL C 300 AGR porous highly crosslinked exchanger with sulpho- 
nic active groups 

KASTEL C300 AGWP porous highly crosslinked exchanger with sulpho- 
nic active groups 

KASTEL A 101 highly porous, weakly basic anion exchanger, mo- 
nofunctional (tertiary amine active groups) 

KASTEL A 300 strongly basic exchanger (type II) with dialkyl- 
alkanol amine active groups 

KASTEL A 300 P porous strongly basic exchanger (type 11) with 
dialkyl-alkanol amine active groups 

KASTEL A 500 strongly basic exchanger (type I) with trialkylami- 
ne active groups 

KASTEL A 500 P porous strongly basic exchanger (type I) with trial- 
kylamine active groups 

KASTEL A 510 highly absorbent resin with strongly porous matrix 
and strongly basic active groups: specially re- 
commended as scavenger 

For sugar juices treatment: 

KASTEL C 300 strongly acidic exchanger with sulphonic active 
groups 

KASTEL C300 AGR porous highly crosslinked exchanger with sulpho- 
nic active groups 

KASTEL A 105 weakly basic exchanger with tertiary amine acti. 
ve groups 

KASTEL A501 D decolourizing resin with a highly porous matrix 
and strongly basic active groups 

The Technical staff of Montecatini Edison, with their wide experience in 
both the laboratory and industrial fields, are available for consultation 
and collaboration on the various problems which may beencountered by 
end users angl engineers in the application of these products. 

For further information please apply to: MONTECATlNl EDISON S.p.A. 
Divisione Prodotti lndustria - Sezione Resine Kastel 
Piazza della Repubblica 14/16 
Telex 31415 MI - Cables: GADROlNDlKASTEL Milano (Italy) 

u or to the Distributor Joseph Well & Son Ltd. Friars House, 39-41 New Broad Street 
London EC 2 Tel. London Wall 5052 (PBX) Telex 22514 * 

a or to the Sales Agent FOSPUR Ltd. (Foseco Minsep Group). 
Taylor Woodrow Industrial Estate, Nottingham Road, Nr. Alfreton, 
Derbyshire. Tel. Leabrooks 2225-6 1 2227-8 Telex: 34357 



Sweet success 
for Brotherhood steam 

turbines 
When the big names In sugar mill plant specify 

Brotherhood turb~nes, we count ~t as success. Not that i t  
1s unfarn~llar. because we have been making turbines for 
over 60 years. but success is no less sweet. 

Throughout the sugar producing world Brotherhood 
turbines are at work. The illustration shows part of a recent 
contract for hor~zontal, multi-stage steam turbines 
developing 2,500 kW on test prior to  despatch to the 
Car~bbean. 

Brotherhood build single-stage and multi-stage 
turbines for mill, cane kn~fe and generator drives, with 
controlled or uncontrolled pass out to  process. 

Detailed brochure SMT66 tells you all about 
Brotherhood turbines. Send for your copy today. 

PETER BROTHERHOOD LIMITED n 
Peterborough. England 
Tel: 0733 71321 Telex: Brotherhd Pboro 32154 Landan Office: Dudley House.169 Piccadilly, W.1.Tel: 01-629 73561718 
MANUFACTURERS OF COMPRESSORS. STEAM TURBINES. SPECIALPURPOSE MACHINERY 
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I 
and 

it works Zilce a clock. 

1111 With its complete continuous counter current maceration 
and its almost incredible mechanical simplicity. 

drive ? 2 rollers, 1 hydraulic jack 
construction? 7 fixed circular hollow tube - 

1 rotating ring 
feeding ? by gravity 

discharge of the bagasse ? by gravity 
circulation of the juices ? by gravity 

power? about 30 HP 
wear and tear ? insignificant 
maintenance ? negligible 

ground space ? 7 6' x 26' 

For documentation on the "SATURNE write to: 

SUCATLAN ENGINEERING 
18, avenue Matignon - PARIS 8e - FRANCE 

Phone: 225.60.51 - 359.22.94 
Telex : 29.01 7 (SUCATLAN-PARIS) 
Cable address : SUCATLAN-PARIS C 



hdth the Fives LiIle Gail 

alreada 
mom than 

I 50 mills 
of this tsps 
in the world L A 

FIVES LILLE = CAIL 
7, rue Montalhret - PARIS 80 B : 265-22.01 and 742-21.19 
Cables : FIVCAIL-PARIS -Telex : FlVCAlL 65 328 
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SOMMAIRES ZUSAMMENFASSUNGEN 

Calibrage de sucre en poudre. F. H. C. KELLY et M. F. KENG. p. 323-325 
On rapporte des experiences effectuCes sur la mesure de la distribution de la grosseur des particules de sucres en poudre. On 

a trouvt qu'une methode faisant appel un Analyseur de Dimensions de Particules Hitachi employant une technique de balayage 
de la lumiere et utilisC pour balayer une dispersion de sucre en poudre dans du n-butanol, donne des resultats satisfaisants. 

Recherche des conditions nptimales de stockage B partir dYtudes sur les taux de respiration de la betterave. I re partie. J. F. T. OLDFIELD, 
J. V. D U T T ~ N  et B. J. HOUCHTON. p. 326330 

O n  a determint les pertes en sucre dans des betteraves stockees par la mesure du dioxyde de carbone produit par la respiration. 
On donne des details sur la mithode et I'appareil utilise pour mesurer les faux de respiration pendant 30 jours entre 0 et 33 C. On a 
aussi pris en consideration les effets de la temperature et de la deshydratation sur les taux de respiration. 

Purification des produits de sucrerie par le  prockdk d'exclusion d'ions. I l e  partie. D. GROSS. p. 33k334 
On donne des details sur des tests effectues au moyen d'une technique de recyclage elahorbe pour I'application dl1 traitement 

d'exclusion d'ions a du sirup de raffinerie et aux melasses. Les resultats indiquent la possibilite d'obtenir par ce moyen un degri 
eleve de purification. On considere les avantages et les inconvenients de la technique de recyclage el on discute de la possibilire d'un 
proci.de en continu. 

KorngrGssenbestimmung bei Pudersucker. F. H.  C. KELLY ulid M.  F. KFNG. S. 323-325 
Es wird uber Versuche zur Messung der Korngrossenverteilung bei Puderzncker berichtet. Bei diesen Versuchen, bei denen ein 

Korngrossenbestimmungsgerlt von Hitachi verwendet wurde, das nach dem Lichtabtastverfahren arbeitet, wurdc festgestellt, dass 
beim Abtasten einer Dispersion pulverfdrmiger Saccharose in n-Butanol zufriedenstellende Ergebnisse crhalten werden. 

Ableitung optimaler Lagemngsbedingungen aus Untersuchungen Uber die Atmungsgeschwindigkeit von Ruben. Teil I. J. F. T. OLDFIELD, 
J. V. DUTTON und B. J. HOUGHTON. S. 326-330 

Es wurde die Bestimmung der Zuckerverluste in gelagerten Ruben durch Messung des bei der Atmungentstehenden Kohlendioxids 
untersucht. Einzelheiten iiber die Methodeund diezur Messung der Atmungsgeschwindigkeit bis zu 30Tagen bei 0 bis 33 C verwendete 
Apparatur werden angegeben. Ausserdem wird der Einnuss von Temperatur und Austrocknitng auf die Atmungsgeschwindigkeit 
diskutiert. 

* * * 

Reinigung von Zuckerprodukten mit Hi l fe des lonenausschlussprozesses. Teil 11. D. GROSS. S. 33lL334 
Es werden Einzelheiten iiber Versuche mit einem fur die lonenausschlussbehandlung von Raffinadeklare und Melass eentwickelten 

Rucknahmeverfahren angegeben. Die Ergebnisse sprechen dafiir, dass es moglich ist, mi l  dieser Methode einen hohen Reinigungsgrad 
zu erzielen. Die Vor- und Nachteile des Rucknahmeverfahrens werden aufgczeigt. Ausserdem wird die Moglichkeit ciner kontinuier- 
lichen Arbeitsweise diskutiert. 

Clasificacidn de azucar en polvo. F. H. C. KELLY y M. F. KENG. Pug. 323-325 
Se hace un informe acerca de experimentos sobre medicion del repartimiento de tamaiio de particillas de azucares en polvo. 

Lor autores han demostrado que resultados satisfactorios estan dado por un metodo en quc un Analizador dc Tamatio de Particulas. 
marca Hitachi, que usa una tecnica de escudrifiacion por luz, se utiliza para examinar un dispersion en 11-butanol de azucar en polvo. 

Deduccibn de las condiciones optimales de amalcenaje de estudios de las velocidades de respiracibn de remolacha. Parte I. J. F. T. 
OLDFIELD, J. V. DUTTON y B. J. HOUGHTON. P6,s. 326-330 

Determinaci6n de perdidas de az~icar en remolacha almacenada se ha investigado por niedici6n del anhidrido carbonico que 
se produce por respiracion. Se presentan detalles del metodo y del equipo usado para mcdir las velocidades de respiracion hacta 30 
dias a C-33C. Se consideran tambien los efectos de temperatura y deshidratacion sobrc velocidades de respiracion. 

Purificacibn de produtos azucarados por el proceso de exclusibn de iones. Parte 11. D. GROSS. P1.s. 330-334 
Se presentan detalles de experimentos con un tecnica de devolucion proyectado por aplicacibn al tratamiento de licor y melaza 

de la  refineria por exclusi6n de tones. L m  resultados indican la posibilidad de obtenir de esta manera un alto grado de purification. 
Los ventajes y desventajes de la tecnica de devolucion se considera y se discute la posibilidad de un proceso continuo. 
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Notes & Comments 
World sugar supply position, 1971172 

Very good growing conditions in Europe have 
indicated a high outturn of sugar, particularly in 
Western Europe in the coming campaign. Owing to 
the operation of the lnternational Sugar Agreement 
on a calendar year basis, there is also a volume of 
sugar which must be marketed under quota before 
the end of the year. As a consequence there is an 
adequate supply of sugar assured for the remainder 
of 1971 although, considering the crop year to the 
end of August 1972, there is likely to be an overall 
shortage. As C. Czarnikow Ltd. point out1, "this 
contrast. . . makes an analysis difficult and the cstab- 
lishment of the turning point between sufficiency and 
shortage rather vague. 

"With its dependence upon weather and the inci- 
dence of disease, world production at this stage cannot 
be accurately estimated. Several generalizations can 
be made, however, and the first tentative forecasts 
for Europe are expecting an increase over the previous 
season of around one million tons. In an exercise of 
this nature it would be well to allow for the maximum 
foreseeable expansion and we feel that a rise of 1.5 
million tons over last season's output should be 
allowed for. Of the beet producers outside Europe 
the most important is the United States, where a slight 
reduction is anticipated and we therefore assume 
that an increase in world beet output of 1.5 million 
tons is likely for 1971172. The major cane sugar 
producer is, of course, Cuba where the Prime Minister 
has already stated that the last crop is unlikely to 
be exceeded next year and hopes for any increase in 
prospects are not expected until the 1973 season. 
While improvements in production levels can be 
expected in many countries throughout the world it 
is difficult to pin-point any single area where a signifi- 
cant and sizeable expansion will take place during the 
coming season and we would therefore expect total 
world output to rise by no more than three million 
tons. 

"World consumption is a factor which tends to 
grow at a fairly even rate and provided sugar is 
available, a growth of approximately 3.5% has been 
the normal pattern for many years. An increase of 
this order over Licht's 1970171 estimate of 75,505,000 

tons would indicate a level higher than 78 million 
tons during the next twelve months. 

"lt is extremely difficult to predict actual stock 
levels at a particular time. Nevertheless provided 
that from one year to the next the same criteria are 
applied when seeking the information, the relative 
movement of stocks does assume a meaningful 
pattern. In view of the acknowledged standing of the 
Licht organization and the many years during which 
these statistics have been published, it would be 
reasonable to take Licht's figure of 18,267,000 metric 
tons, raw value, as a starting point for 1971172. 

"Bearing these points in mind, we anticipate that 
the possible rise in world production is likely to be 
matched by a similar rise in world consumption, 
both totalling around 2.5-3.0 million tons. This 
would lead to a second consecutive year with a sub- 
stantial deficit between the two. During 1970171 
Licht estimates this difference at 2.76 million tons 
which during 1971172 we feel could again be around 
the same level. As with last year the deficit will be 
made up from surplus stocks but a reduction of this 
order would lead to carry-over stocks at the end of 
August 1972 of around 15.5 million tons. This of 
course would be a dangerously low level to service 
the following year's consumption of over 80 million 
tons. It is possible that before stocks decline to this 
level the free market price mechanism will intervene 
and, by rising, will curtail consumption temporarily 
until production can be enlarged to cope. It is 
probably worth remembering that the only previous 
occasion since the war when production fell short of 
consumption on this scale for two consecutive seasons 
was 1961162 and 1962163. Although the price reaction 
on that occasion was dramatic there was then no 
International Sugar Agreement controlling supplies. 
The present ISA has provided considerable stability 
to the market and any reaction to a tight supp& 
position could well be more controlled and gradual. 
As it is, there has been discussion for many months 
concerning the possibility of insufficient supplies 
during next year. It remains to be seen whether this 
anticipation of the event has occurred early enough 
for producers to make sufficient changes in their 

'Sugar Review, 1971, (1038). 147. 
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programmes to alter the expezted availability of 
sugar for next year and beyond. 

European beet sugar production estimates for 1971172 - 
F. 0. Licht K.G. recently published their first 

estimates of European sugar productionz and these 
reflect the reports of high root yields and sugar 
contents as well as the small increase in beet area. 
The total crop is estimated at 26,556,600 metric tons, 
raw value, 1.8 million tons more than in the 1970171 
campaign and a new record. Of course, since the 
estimates were made at a time when the campaigns 
were starting in many countries, they are vulnerable 
to the effects of bad weather, etc., between the 
start and the end. However, this is offset by the 
prospect of further improvements with the continu- 
ation of good growing and harvesting conditions. 

International Sugar Agreement 

As mentioned earlier1, the ISA spot price fell 
below 4 cents on the 8th S:ptember and remained 
below that level for sufficient time to prevent the 
necessity of a reallocation of export quotas because 
of a prevailing price of over 4 cents. In fact, by the 
30th September the prevailing price had fallen below 
4 cents and the provisions of Article 48(2)(g) came into 
effect. These call for a reduction of individual quotas 
in effict of the exporting members by 5% of their 
respective basic export tonnages "unless the Council 
decides otherwise". The cuts were applied on the 
1st O~tober. 

Little change from 1970171 is expected in Albania, 
Finland and the UK, while drought and a smaller 
area are expected to reduce production in Austria. 
Greece also has a smaller area and is expected to have 
a reduced sugar output. Bad conditions are expected 
to reduce production in Czechoslovakia, East 
Germany and Poland, while all other areas are indi- 
cated as expecting higher sugar crops compared with 
last campaign. Details of the estimates are as follows: 

The Executive Committee, meeting on the 5th 
October, reviewed the market situation and decided 
on the immediate distribution of 250,000 tons of the 
declared shortfalls. Peru received 5000 tons under 
the provisions of Article 47(1); having.relinquished 
her quota previously she had advised the Committee 
that she could after all accept 5000 tons of quota 
redistributions. The remaining 245,000 tons were 
redistributed under Article 47(5)(b), with 20% going 
to developing countries and 80% being shared by all 
exporting members able to accept the additional 
amounts. Thailand did not participate, of course, 
since she was due to withdraw from the Agreement 
on the 28th October. 

1971172 1970171 
m?tric tons, raw value 

West Euro~e 
. . . . . .  Belgium/Luxembourg 790,000 606,200 

.................. France 3,200,000 2,755,553 
.......... Germany, West 2,210,000 2,100,000 

................ Holland 800,000 729,626 
.................... Italy 1,260,000 1,228,000 - - 

............ Total EEC..  8,260,000 7,419,379 
Reallocations and the original and amended quotas 

are as follows: 
Original Amended 

Member quotas Redistribution quotas 
----(metric tons, raw value)- 

.................. Austria 300,000 330,979 
................ Denmark 340.000 297,777 

.................. Finland 61,000 61,067 

.................. Greece 167,000 192,208 

.................. Ireland 171.000 153.128 
............ Argentina ............ Australia 

Bolivia .............. 
Brazil .............. 
British Honduras .... 
Colombia .......... 
Congo (Brazzaville) . . 
Cuba ................ 
.Czechoslovakia ...... 

Spain .................. 
Sweden ................ 
Switzerland .............. 
Turkey .................. 

........ United Kingdom 
.............. Yugoslavia 

...... Total West Europe 

............ Denmark 
Dominican Republic . . 
Fiii ................ 

East Europe 
.................. Albania 
................. Bulgaria. 

.......... Czechoslovakia 

.......... Germany, East 
Hungary ................ 
Poland .................. 

................ Rumania 
USSR .................. 

Guatemala .......... 
Honduras ............ 
Hungary ............ 
India .............. 
Malagasy Republic . . . .  
Mauritius .......... 
Mexico ............ 
Peru ................ 
Poland .............. 
South Africa ........ 
Swaziland ............ 

...... Total East Europe 

Taiwan ............ 
Thailand ............ 
Uganda .............. 
West Indies .......... I.S.J., 1971,73,289. 

* Excluding hardship allocations of 102,000 tons and temporary 
relief of 34,508 tons. ' InternafionalSugar Rpt., 1971, 103, (26). 1. 

Total ................ 



Powdered sugar sizing 
By F. H. C. KELLY* and Miss MAK FONG KENGt 

N UMEROUS attempts have been made over the 
years to measure the particle size distribution 
of powdered sugars for the purpose of 

specifying this property either for commerc~al usage 
of icing sugar or as seed nuclei in sugar boiling pro- 
cedures. Because of the nature of the difficulties 
encountered in these experiments, results have 
generally been unsatisfactory and often of question- 
able real value. This paper reports the culmination 
of a long series of experiments in this field which is 
believed now to have achieved a useful measure of 
success. 

In 1942 a result was reported by one of us1 using a 
microscope counting-measuring technique carried 
out during the course of an intensive series of studies 
on sugar boiling and for which powdered sugar was 
being used for crystal nucleation. For that sample a 
mean average size value of 14.5 ym on a particle 
number basis and a C.V. of 0.41 was observed which 
when converted to  a weight basis gave values of 
0.41 ym for M.A. and 0.79 for C.V. The procedure 
was extraordinarily tedious and has never been 
repeated by this worker. Other studies of this problem 
have included air or liquid dispersion sedimentation 
with manual or recording balance, differential centri- 
fuging of a liquid dispersion, electrical conductivity 
differentials in liquid dispersion, differential air or 
liquid velocity separations and related techniques. 
Surface area studies have also been attempted both 
with B.E.T. and gas permeability measurements. 
No  success was achieved with the B.E.T. technique 
owing to inability to remove the last mono-layer of 
water without thermal decomposition although other 
the~mally stable powders gave satisfactory results 
with this particular equipment. Values for effective 
surface area have been obtained with air permeability 
cellsZ but equivalent mean particle size values calcu- 
lated from these data have been only of limited use. 

In all experiments employing dispersion in either 
liquid or gas phases, substantial difficulties were 
experienced with clustering of particles and it was 
recognised that until this could be effectively resolved 
a satisfactory size distribution analysis could not be 
achieved. Even sieving of particles in the range below 
100 ym is obviously difficult to perform effectively 
because of this clustering behaviour. 

A systematic study of clustering was carried out 
before the current series of tests and it is believed 
that we are now able to obtain complete dispersion 
as  and when desired. The clustering was identified 
as associated with electric charges on the surface of 
the particles which were not dispersed in atmospheres 
of high humidity. The technique adopted for the 
tests reported here has been to disperse the powde~ed 
sucrose (or other sugars as the case may be) in n- 
butanol and if necessary also with the aid of a short, 
period (10-20 sec) touch with an ultrasonic probe 
operating at about 12 kHz. The size measuring 
equipment successfully used has been a Hitachi 
Particle Size Analyser (H.P.S.A.) employing a light 
scanning technique with a beam of light scanning a 

glass cell holding a dispersion of the sucrose powder. 
The 1942 micro-counting test was carried out using 
glycerol as dispersing medium but this was not suitable 
for the c u l ~ t ~ ~ t  H.P.S.A. tests. 

It is believed, however, that, with the effective 
dispersion techniques we have developed, it should 
be possible to obtain equivalent information with a 
recording liquid phase sedimentation-balance. 

Procedural technique 
The analytical procedure for the H.P.S.A. unit 

involves suspending in a liquid the particles to be 
studied. The suspension is contained in a glass cell 
in which it is stirred just before observation in order 
to obtain initial uniform distribution. The concen- 
tration of particles is low enough for seaimentation 
to be mulually unhindered and Stokes law behaviour 
is assumed. A gradient of concentrations is immedi- 
ately developed which corresponds to differences in 
diameter 01 the particles. The actual analytical 
system involves measurement of this concentration 
gradient after the commencement of sedimentation. 
It is also a valuable feature that this analysis can be 
repeated at almost any selected time after initiation 
of the sedimentation process, provided that there is 
a concentration gradient great enough to allow the 
analytical study. 

The analysis involves photo-electric scanning of the  
suspension which must also be sufficiently dilute for 
individual particles to be able to "see" the scanning 
beam. I t  is assumed that the particle is "black" in 
colour and of a spherical shape to calculate a "Stokes 
diameter". 

Theoretical aspects of the technique are set out in 
detail in the instrument manual provided with the 
instrument3 together with interpretations of abnormal- 
ities in the shape of chart records for which causes 
have been identified during the development of the 
instruxent. The application is a development o f  
work by Rox4  on the relationship between extinction 
coefficient and particle size relationships for spherical 
materials following theoretical analyses of STRATTON 
and HOUGHTON~ and of BRILLOUIN~. 

Light from a tungsten source is developed to a 
rectangularly shaped beam and by means of cam and 
mirror control scans the cell from bottom to top 
with a beam always parallel to the meniscus and with 
the timed position a function of the square root of 
the height. A complete scan requires 7 seconds and 
is commenced after a stop watch-timed interval of 
30 sec. The information is recorded on 14 cm of 
chart of a slave micro-voltmeter. The analysis of the 
chart record is substantially facilitated by the supply 
of a suitably engraved transparent ruler to transform 
pp- -- -- ~ - - 
* Professor of Applied Chemistry, University of Singapore. 
t Post-graduate research student, University of Singapore. ' Proc. Queensland Soc. Sugar Cane Tech., 1942,32. 

I.S.J., 1957, 59, 304. 
"instruction Manual. for the Model PSA-2 Particle Size 

Analyser" (Hitach] Ltd., Tokyo, Japan). ' Nature, 1951, 168, 784; J .  Applied Chem., 1952, 2 ,  80. ' Phys. Rev 1931 38, 159. 
9. Appl. pkysic;, 1949, 20, 11 10. 
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data for preparation of a histogram. No doubt it cles. Not onlyarethefineparticlesthemselvesretained 
could be arranged for primary information to be fed on the surface of the larger crystals but in so doing 
directly into a computer through a suitable interface they inflate the sizes to  retain many crystals which 
with results printed out and suitably graphed in would otherwise pass through the mesh. This type of 
terms of actual particle size distribution. The tech- behaviour has been well recognized over the years 
nique has been well studied by the manufacturers in by workers in this field but has not been easy to 
relation to size determination as recorded by other evaluate. We believe that this technique offers a 
techniques and the effect of non-spherical shapes, means for doing this with both speed and precision. 
translucency or transparency in particles. From a Improvements can be effected in standard screening 
study of these data as well as examination of our own techniques by using such dispersants as n-butanol, 
records it is confidently believed that this technique ethylene glycol or one of the "Cellosolve" solvents 
provides the desired information as far as powdered (glycol monomethyl or -ethyl ether) but, because of 
sucrose particles are concerned. their relatively low volatility, it is necessary to wash 

Experimental observations well the screened fractions with more volatile solvents 
Although the manufacturers indicated 200 pm as before a suitable dry-weight value can be obtained. 

an upper limit for the range of size measurement, a This substantially adds to the time and effort required 
series of tests was successfully carried out on a sample for a screen analysis. 
of commercial crystal sugar, hand shaken between Two commercial samples of icing sugar purchased 
30 and 50 mesh B.S.S. screens and for which the from a supermarket but originating from different 
nominal average size would be given as 400 pm. It countries were analysed by dispersion in n-butanol 
was found that a satisfactory measurement could be but without the need for sonic assistance. One of 
obtained with this sample by mechanically dispersing these samples had had 3% of starch added during its 
in ethylene glycol using a laboratory wrist-action commercial preparation and the other is believed to 
flask shaker. Sonic treatment actually generated have been phosphate-treated. In neither case was the 
clustering in the medium and similar behaviour was effect of this treatment noticed in any way as far as 
observed when attempting ro disperse in carbon the H.P.S.A. was concerned. A commercially pre- 
tetrachloride. The H.P.S.A. chart data indicated a pared untreated powdered sample similar in every 
value of 291 pm for M.A. with a C.V. of 0.31. It other respect to the starch-treated sample was also 
was evident from the shape of the histogram that the analysed and likewise did not require sonic assistance 
crystals of the main size fraction must have had their for dispersion in n-butanol. Use of n-butanol as a 
surfaces fairly well covered with powder-sized parti- dispersing agent for powdered sucrose is also suggested 

v"' 

A,-& ---- . . -  --- -- - - 

300 

200 

1 16 50 M W 
I 

Fig. 1.  Cumulative sire analysis (nominal crystal size, p, vs. cumulative percentage by 
weight) of sieved crystal sucrose (sample dispersed in ethylene glycol for p.s.a.; M.A. - 291 p. 
C.V. = 0.31, specific surface = 133.5 cm2/g). 
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1 16 50 84 W 

% 
Fig. 2. Cumulative size analyses (particle size, p, vs. cumulative percentage by we~ght) of 
powdered sucrose samples. S-1942 micro-count sample (M.A. = 0.41 pm C.V. = 0.79); 
R-Rolling ball mill powdered crystal (M.A. = 35 pm, C.V. = 0.55); ld-lci& sugarmarket 
sample A (M.A. = 27 p, C.V. = 0.59, specific surface = 1786 cmZ/g); IH-Icing sugar market 
sample B (M.A. = 22 p, C.V. = 0.57); V-Vibrating ball mill powdered crystal (M.A. = 16 
pm, C.V. = 0.44). 

3 0 , )  . , . , . , . , . , . , . I  
in the instruction manual for the instrument. Two 
samples of pulverized powder were prepared in our 
own laboratory from standard commercial granular 
crystals by dry milling in a porcelain jar with porcelain 
balls. In one case a rolling action was employed, in 
the other case a vibrating action. With each of these 
samples it was found necessary to employ sonic 
assistance for effective dispersion. 

The results of these tests are illustrated in Figs. 
1 and 2 using linear-probability co-ordinates for plot- 

20. ting the cumulative size analysis. A straight line 
would be expected for a "normal" distribution size 
relationship. The sigmoid shape of these curves is 

0. not unusual in this type of system but it is not the 
purpose of the present paper to discuss their signifi- 
cance. Intermediate between the cumulative plot 
and the instrument chart record we prepared size 
distribution histograms which were integrated in 

30. small steps for the calculation of apparent specific 
surface. It seems evident from the results obtained 
from the sieved crystals that the H.P.S.A. result 

10. B 

M. 

provides a satisfactory size distribution analysis. 
With this instrument it is also immediately obvious 
from the shape of the chart record as to whether 

, complete and satisfactory dispersion has been ach- 
ieved. Two such chart records are provided by way 
of illustration in Fig. 3. 
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Deduction of the optimum conditions of 
storage from studies of the 
respiration rates of beet 

By J. F. T. OLDFIELD, J. V. DUlTON and B. J. HOUGHTON 
(British Sugar Corporation Ltd., Research Laboratories, Norwich) 

Paper presented to the 14th General Assembly, Commission Internationale Technique de Sucrerie, Brussels, May 1971 

PART I 

Introduction 

T HE economic importance of good beet storage 
has been reflected over the years by numerous 
investigations and publications1-a. 

Different systems of storage are employed through- 
out the beet-growing countries to suit individual 
circumstances but, whatever the system used, the 
same general principles affecting sugar loss apply. 

In Britain, most beet are stored at some period of 
the campaign in farm clamps. General advice on the 
storage of beet in such clamps has been publishedlO. 
This advice was derived in part from full-scale clamp- 
ing experiments and partly from laboratory investi- 
gations. 

Direct determination of sugar loss in full-scale 
clamping experiments is best undertaken using 
weighed netted samples of beet. To obtain an 
estimate of the sugar content and dirt tare at the t ine 
of clamping, a duplicate sample should be analysed 
for each netted sample placed in the clamp. For 
each net the difference between the calculated sugar 
entering the clamp and the measured sugar leaving 
the clamp can be calculated and, by statistical analysis 
of the individual loss estimates, it is possible to calcu- 
late the precision of the mean estimated loss. 

The precision is improved by use of more and larger 
netted samples but, in comparing two clamps, at 
least 100 nets per clamp are generally required in 
order to detect a difference of 1% in the total sugar 
loss. These field experiments are therefore expensive 
and they also suffer from disadvantages due to 
uncontrolled variables such as the weather and the 
conditioa of the beet. 

Small-scale laboratory experiments, on the.other 
hand, permit a greater degree of control over the 
variables and it is such experiments which are de- 
scribed in the present work. 

Direct measurement of sugar loss on small samples 
in the laboratory by measurement of polarization 
and weight changes is not easy, because of large 
variations in the sugar content of individual beet. 
Measurement of respired carbon dioxide does, 
however, provide an excellent means of determining 
sugar loss and, in particular, the change in rates of 
sugar loss with time and conditions. 

The basis of the method 
Respiration of stored beet results overall in a loss 

of sugar to produce carbon dioxide and water. In 
normal storage there is an adequate supply of oxygen 
so that respiration occurs aerobically and the con- 
version may be represented by the formula: 
Cl,H,zOll + 12 0% = 12 COz + 11 HtO ....( 1) 
Sucrose Oxygen Carbon dioxide Water 
342 parts of sucrose yield 528 parts of carbon dioxide, 
so that measurement of carbon dioxide provides a 
simple means of measuring loss of sucrose. 

This principle is not new and the review by VAJNA' 
refers to its use at the end of the last century; but in 
practice there are difficulties and one of the major 
obstacles that has been overcome in the present work 
was the development of a relatively simple and 
flexible system for carrying out the experiments. 

Beet preparation 
In all experiments except those in which varieties 

were compared, the diploid variety Sharpes Klein E 
was used. The beet were lifted, topped just below 
the level of the lowest leaf bud and washed carefully 
by hand to remove the adhering soil. Any remaining 
buds around the edge of the cut surface were removed 
to prevent sprouting during the experiment. lThe 
beet were allowed to drain dry, any surplus water 
being removed with absorbent paper. 

The weight, circumference at the' widest part and 
length of each beet were measured before placing in 
the respiration vessel and collection of carbon 
dioxide commenced within 3 hours of lifting the beet. 

Procedure for the respiration experiments 
Approximately 10 kg of beet was taken for each 

experiment. The beet were placed in a 30-litre 
cylindrical vessel. A base plate covered the 9-inch 

pp - - 

BARR el al.: Proc. Amer. Sac. S u w  Beef Tech., 1940, (I), 52. 
STOUT and Sui-m: ibid.. 1950. 670. 

"TOUT: ibid., 1954, 8 ,  (z), 404. 
"dem: J. Amer. Soc. Sugar Beet Tech., 1957,9,350. 
"TOUT and SPIKES: ibid.., 1957, 9, (6), 469. 
'VVUNA: "Zuckerruben Lagerung" (Verlag Dr. Albert Bartens. 

Berlin) 1962. ' idem: Zeifsch. Zuckerind., 1966, 91, 71. 
* DEVILLERS: Sucr. Franc., 1969, 110, 379. 
'J DILLEY el 81.: J. Amer. Soc. Sugar Beet Tech., 1970, 15, 671. 
Ie OLDFIELD and DUT~ON: Brit. Sugar Beef Review. 1969, 38, 
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diameter opening and was firmly held in position by 
a flange fitting made air-tight with a rubber gasket. 
Two tubes for the passage of air were inserted through 
the narrow neck of the vessel. 

For constant temperature experiments the vessel 
containing the beet was submerged in a thermostatic- 
ally controlled tank of water and for experiments 
conducted at or below O°C, ethylene glycol was added 
to the water. Temperature variations within the tank 
were not greater than f 0.25"C. 

Air was drawn through the vessel using a "Hy-flow 
Model C twin-piston pump normally at a rate of 
1000 cmP per minute, although when required the 
rate could be varied between 0 and 1500 cmg per 
minute. 

Before entry into the vessel the air was drawn 
through a flowmeter, followed by a gas washing 
bottle containing a grade 0 sinter (150-250 pm 
maximum pore size) immersed in approximately 
300 ml of 2N sodium hydroxide solution. A prelimin- 
ary experiment showed that this removed at least 
95% of the carbon dioxide from the air which was 
then passed through a further gas washing bottle 
containing approximately 0.1N sodium hydroxide 
which reduced the level of sodium hydroxide spray 
in the air flow. 

The solutions in both bottles were changed at 
frequent intervals. 

In constant temperature experiments the bottles 
were immersed in the thermostatic tank and the air 
flowing from the second bottle was passed through a 
stainless steel coil also immersed in the tank to ensure 

that the air entering the vessel was at the same 
temperature as the beet. 

The air was well dispersed throughout the vessel 
by passage through a perforated tube. 

The respired carbon dioxide contained in the air 
withdrawn from the vessel was collected by passage 
through three gas washing bottles, the first of which 
was normally fitted with a grade 2 porosity sinter 
(40-60 pm maximum pore size) and the remaining 
two with grade 0 porosity sinters. 

These bottles contained 2N or N sodium hydroxide 
solution in the ratio 2:1:1, the precise volumes used 
depending on the expected respiration rate. 

To give a visual indication that these solutions had 
effectively absorbed the carbon dioxide, the air was 
then passed through a bottle containing dilute 
barium hydroxide solution before being pumped to 
the atmosphere. 

The bottles were generally replaced daily and the 
collected carbon dioxide determined by titration with 
standard hydrochloric acid using a pH meter to 
detect the equivalence points at pH 8.30 and pH 4.20. 

Respiration pattern and reproducibility of the method 
Even at constant temperature, beet do not respire 

at constant rate. In all experiments with sound beet, 
a relatively high respiration rate was observed 
immediately after harvesting and the rate decreased 
regularly during the first days after harvestlng to 
reach a comparatively steady state of about half of 
the initial value during the second and subsequent 
weeks after harvest. The post-harvest treatment must 

Fig. I .  Variations in respiration rate with temperature and time of storage 

327 



Deduction of the optimum conditions of slorwejrom studies ofthe respiration rates of beet 

V- Respiratory rate at t ime t 

Vo-Respiratory rate at steady state valve 
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as. - 
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Fig. 2. Respiratory decay at 33'C 
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Fig. 3. Relationship between respiratory sugar loss and temperature 
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therefore be standardid 
for investigation of effects 
of other factors. 

In i t i a l  experiments 
showed appreciable vari- 
ations between the res- 
piration rates of individ- 
ual beet and to obtain 
reproducible results some 
10 to 20 beet were 
required. 

A comparison of the 
respiration rates at room 
temperature, which aver- 
aged IWC, of two 19 kg 
samples of the same 
variety of beet, harvested 
at the same time, is 
shown in Table I. The 
measured respiration 
rates differed by only 1.6 
to 2.7 mg CO, per kg 
beet per hour, showing 
that 10 kg samples can 
give adequate reproduci- 
bility for most investiga- 
tions. 

Experiments were un- 
dertaken with beet har- 
vested at different dates 
in the period October to 
January and, to assess 
whether effects of matur- 
ity of the beet would 
interfere with comparison 
of results over this period, 
a control experiment was 
run at 20°C for each 
harvesting date in the 
main series of experi- 
ments comparing effect of 
temperature on respira- 
tion rate. 

The results of these 
experiments are shown in 
Table [I. 

These results show 
satisfactory reproducibil- 
ity and that within this 
harvesting period the 
rates at 20°C do not 
appear to be greatly 
affected by the maturity 
of the beet. 

FACTORS INFLUENCING 
THE RESPIRATION RATES 

OF BEET 
Temperature 

Apart from frost dam- 
age, high storage tem- 
peratures are the main 
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cause of excessive sugar losses. The primary objective Table I. Comparison of the average mpiration rates of two 
of the present work has been to determine the effects similar samples of beet 

Respiration Rate of temperature on the respiratory rates of beet. nrg C0,lkg beetihour 
Days Days Days Days Days 

Typical results showing the variations in respiration ~~~~~~l~ 1-8 15-22 22-29 29-37 
rate with time after harvesting of beet held at six A 25.8 10.8 9.4 8.3 7.9 
different temperatures are recorded in Fig. 1. B 27.8 13.5 11.6 10.6 9.5 

It is apparent that the respiratory sugar loss 
increases rapidly with increasing temperature and 
that quantitatively, the higher respiration rate immedi- 
ately after harvesting is of far more concern at the 
higher temperatures. The initial high respiration 
rate at 33°C is shown to decay exponentially when 
the data from Fig. I are plotted logarithmically 
in Fig. 2. 

The rates of carbon dioxide production during the 
first week and during the subsequent week were 
averaged and converted to sugar losses using the 
relationship shown in equation I above. The data, 
recorded in Fig. 3, show that storage losses are mini- 
mized at temperatures below 10°C but the losses 
increase rapidly in the temperature range 10" to 33°C. 

Table 11. Comparison of respiration rates at 20°C of beet 
harvested on different dates 

Rcspiration Rate 
(nix CO,/kn beetihour) 

Hari.est Days Days Days 
date 1-8 8-15 15-22 

Zlst October 22.2 12.7 Not detmd. 
20th November 21.7 13.1 Not detmd. 
2nd December 26.0 15.5 13.2 
22nd December Not detmd. 14.6 13.0 

Table III. Comparison of respiration rates and weight losses of 
beet stored in a dry and a water-saturated atmosphere 

Relative Respiration Rate 
(Rate in wotersaturatetlair = 100) 

Storafl W e i ~ h t  Days Days Days 
Atmosphere Loss ('z) 1-8 8-12 19-22 

13.2 101 98 103 
%er- 

saturated 2.4 100 100 100 
At even higher temper- 

atures it appears that the 
cell structure of the beet 
is destroyed. In an ex- 
periment at 46"C, as 
recorded in Fig. 4, the 
evolution of carbon di- 
oxide increased enorm- 
ously over the first few 
days to reach a value 
about 8 times greater 
than the maximum 
measured at 33°C. Meas- 
urable amounts of 
ethanol were also detected 
by condensing the vapour 
leaving the respiration 
vessel. The experiment 
was stopped after 7 days 
because the beet had 
almost completely dis- 
integrated. 

Elferr of rkchyrlration 
In all of the experi- 

ments, the loss of weight 
of the beet was appreci- 
ably greater than the 
calculated sugar loss, 
showing that some de- 
hydration occurred even 
though the air was passed 
through dilute sodium 
hydroxide solution before 
entering the respiration 
vessel. 

To determine whether 
such a dehydration influ- 
enced the respiration 
rates, a modified experi- 

DAYS OF STORAGE 

Fig. 4. Rate of carbon dioxide production from beet at 46°C 
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ment was carried out in which the air was deliberately 
dried by passage through a tube of anhydrous calcium 
chloride before entering the respiration vessel. The 
respiration rate was compared at room temperature 
with that of a similar sample of beet under the normal 
conditions. The relative respiration rates and 
weight losses for the two experiments are reported 
in Table 111. 

At no stage was a significant difference in respira- 
tion rates noted although there was a 13% weight 
loss in the sample stored in dry air compared with a 
2% weight loss in the sample stored under the standard 

conditions. In addition, analysis and examination 
of the beet showed there was no difference in the 
invert levels or visible signs of deterioration. 

It is concluded that the relatively slow loss of 
moisture in the respiration experiments did not affect 
the respiration rate of the beet. More rapid dehydra- 
tion leading to wilting can give rise to increased sugar 
losses and VAJNA' has reported high sugar losses due 
to anaerobic respiration following rapid dehydration 
of the exterior cells of beet. 

( T o  he con~inuei l )  

Purification of sugar products 
by the ion exclusion process 

By D. GROSS (Tate & Lyle Ltd., Research Centre, Keston, Kent, England) 
Poper presented to the 14th Generol.Assernbly, C.I.T.S., Brussels, 1971 

PART 11 

Two columns were used. The first column was a 
small "converter" column, 45 cm long x 3 cm dia., 
containing a bed volume of 220 c f l  of "Zeo-Karb 
225.X-8" in the Na+-form. The capacity of the 
volumn was 400 meq1B.V. (bed volume). For con- 
venience of regeneration, two columns in parallel 
were found useful. Further deta~ls are given above 
under "Regeneration of resin". 

The second column, the exclusion column, 180 cm 
long x 3 cm dia., 8.04 cmQross section, had a B.V. 
of 1200 cmJ. Both columns had water jackets and 
were operated at 80°C, with the temperature thermo- 
statically controlled. Feed liquor and rinse water 
were kept at 80°C; the recycled fractions, however. 
were allowed to cool down and were not reheated 
before being fed back. A flow rate of 15 cmymin 
was chosen. Conductivity, density and refractometric 
Brix of the effluent were continuously monitored. 
The fractionation was based on these readings and 
the resulting elution curves (see Fig. 3). 

RESULTS 
Although most of the experiments were carried 

out before 1965, only few and minor improvements 
could be suggested since then. 

Affinatnarioti syrup 
The system first adopted for the purification of 

affination syrup is given in Table I .  The analyses of 
the products are shown in Table 11. 

Table I. Volume and solids balancc per cycle 
Volrr~ne Solids 

Matcrial - Density. 
CIIP B.V. "Br n " 

Affination syrup 150 0.13 50.4 93.2 lo< 
Product 135 0.1 l 47.8 78.5 84.2 
Waste 450 0.37 2.1 9.45 10.15 
Water 500 0.42 - - - 
Left in pool 

and spillage - - - 5.25 5.65 
Since the volume balance proved not quite satisfact- 

ory, a system, as set out in Table 111. was applied 
successfully. 

The reduction of ash from 4.29% to 0.05%. i.e. an 
elimination of 99%. is outstandingly good, and were 
it not for the high invert content, the final product 
could go straight into the melter. 

1st C r o p  Syrup 
The undefecated syrup was very turbid and there- 

fore not easy to purify. The system chosen was as 
given in Table IV, and the analyses are shown in 
Table V. 

A reduction of ash to below 0.2% would have been 
feasible, but would have meant restricting the volume 
of feed liquor, which was not thought advisable. 

Table 11. Analyses of products (% on solids) 
Colour 

Total Organic (Lovihond 
Material Brix S~crose In~zert sugars As11 matter I-in ccll) pH 

Affination syrup 
(Feed liquor) 50.4 84.4 4.58 88.98 4.29 6.73 900 6.22 

Product 47.8 94.56 3.64 98.20 0.05 1.75 32 7.68 
Waste 2.1 14.0 2.5 16.5 47.5 36.0 - - 
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0.-2 0.4 016 0:8 1:0 
Cycle Volume 

Fig. 3. Recycling system for affination syrup 

Table IU. Volume balance for a h t i o n  syrup-Improved Table VI. Volume balance for 2nd crop syrup 
system 

B.V. (bed volrrrrre) Material B. V. 
Feed 0,046 

Feed 0.13 Water 0.34 
Water 0.3 1 Product 0,063 
Product 0.1 5 Invert product 0.033 
Waste 0.29 Waste 0.29 
Recycled fractions 1.05 Recycled fractions 1 .O 

Table IV. Volume and solids balance per cycle Table VIC. Solids balance per cycle 
V~~lrrnre Solids Volrrrne Solids 

Marerial ---- Density, Malerial - Density, 
~ 1 1 1 ~  B.V. "Bx x cn? B.V. "Bx n % 

1st crop syrup 150 0.13 51.5 95.62 100 2nd crop syrup 55 0.046 52.0 35.5 100 
Product 160 0.135 40.4 7640 79.89 Product 75 0.062 30.0 23-66 6664 
Waste 375 0.31 3.6 13.65 14.27 Invert prodoct 40 0,033 3.5 1.42 3.99 
Water 400 0.33 - - - Waste 350 0.29 2 8  9.9 27.88 
Left in pool Left in pool 

and spillage - - - 5.57 5.84 and spillage . - - - 0.52 1.49 

2t1rl Crop Syrup Rejnerjl Cane Molasses 

The feed liquor was an undefecated syrup at 52'Bx. 
The system chosen is set out in Tables VI and VlI. 
The flow rate was increased from 15 cm3/min to 
17 cm3/min, and the cycle thereby shortened to 
100 min. Altogether, 140 cycles were run (see 
Fig. 4). 

The analyses are shown in Table VlI1. The purifi- 
cation etliciency was fairly high, but, owing to the 
relatively small feed volume, the average density of 
the product was only 30°Bx. 

This experiment was meant to be the acid test for 
the ion exclusion technique. A molasses of very 
high ash and organic matter was deliberately chosen 
to tax the system to its utmost. It was of interest to 
find out what level of purity of the end product could 
be achieved under these unfavourable conditions. No 
prior defecation was applied. 

The system designed for this purpose is given in 
Tables IX and X. The time of cycle was 93 min. 
The analyses are shown in Table XI. 

Table V. Analyses of products (% on solids) 
Cola ur 

Total Organic (Lovibond 
Material Brix Sucrose Invert sugars Ash rnafler I-in cell, pH 

1 :20 dil.) 
1st crop syrup 51.5 78.38 9.55 87.93 4.49 7.58 1340 5.75 

(41%~) 
Product 40.5 90.32 7.05 97.37 0.22 2.41 140 6.93 
Waste 3.6 13.33 37.22 50.55 23.92 25.53 - - 
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Table Vm. Analyses of products (% on solids) 
Total 

Material 
Organic 

Brix Sucrosl, Invert s u m s  Asli nratter 
2nd crop syrup 52.0 59.4 15.7 75.1 
Product 

10.57 
30.00 85.06 10.94 96.0 0.32 

14.33 

Invert product 3.5 
3.68 

3.5 84.3 86.56 
Waste 

0.7 1 
2.8 

12.73 
17.15 6.08 23.23 34.4 42.37 

Table IX. Volume balance for cane molasses 
Material 

bility of standard analytical methods to these novel 
B. v. products. 

Feed 0.038 
Water 0.29 
Product 0.038 
Invert product 0.042 
Waste 0.25 
Recycled fractions 0.92 

Table X. Solids balance per cycle 
Volume Solids 

Material - Density, 
or? B.V. "Bx g 0 ,  

Refinery 
I 0  

molasses 46 0.038 45 24.94 100 
Product 45 0.038 29 14.67 58.82 
Invert product 50 0.042 6.2 3.1 6 12.68 
Waste 300 0.25 2.1 6.7 2683 
Left in pool 

and spillage - - 0.65 1.67 

The solids balance must be considered with a 
certain degree of caution, as  it was difficult t o  attain 
anything but a rough and tentative balance. 

The high invert content of the molasses lent itself 
t o  a recovery of a substantial invert fraction. The 
relatively high organic matter content is somewhat 
puzzling and may be due in some way to  the unsuita- 

The invert fraction arises, as in the experiment with 
2nd crop syrups, from the fact that the exclusion 
resin has a certain separating effect on mixtures of 
sugars, related to  their molecular weights. This kind 
of molecular sieving is the reason for invert sugars to 
accumulate in the later fractions during the elution, 
an effect which is enhanced by recycling. A French 
patentla exists concerning the separation of sugars, 
such as sucrose. glucose and/or fructose. based on 
the K'--form of an ion exclusion resin. A US patent1' 
claims the feasibility of a separation not only of 
sucrose from invert sugars, but also the separation 
of glucose from fructose, using the Sr+-I- o r  Ba-++-form 
of a similar resin. s ~ u ~ ~ ~ ~ s ' " e s c r i b e d  basic 
laboratory experiments. using "Dowex 50W.X-4" 
resin inthe K+. Li1- or BaI-+-form, for theseparation 
of sugars, ranging from tetrasaccharides to mono- 
saccharides. 

- - 

'' RUBICON GMBH: French Patent 1 425,816. 
l7 DOW CHEMICAL CO.: US Patent j,044,905. '' Carbohydrate Res., 1968, 7,  76. 

Table XI. Analyses of products (% on solids) 

Material 
Total 

Brir 
Orpnic 

Surrosr Invert sugars Asli ~~ratt['r 
Refinery molasses 45 47.73 15.17 
Product 

62.90 
29 

16.00 
77.12 

21.10 
15.56 

Invert product 
92.68 1.59 

6.2 
5.73 

5.8 83.44 89.24 0.82 
Waste 2.1 2.85 6.66 9.51 49.05 4 1 44 9.88 

0 0.2 0.4 0.6 0.8 1.0 
Cycle Volume 

Fig. 4. Improved recycling technique for 2nd crop syrup 
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Beet Molasses 

A sample of undefecated beet molasses of a rela- 
tively high sucrose and ash content was selected for 
rhe experiment. The volume balance chosen is given 
in Table XII. A relatively low feed volume was 
suggested by the high ash content. The solids balance 
is given in Table Xlll and the analyses are shown 
in Table XLV. 

Table XII. Volume balance for beet molasses 
Material D~.nsity, ' B X  B. V. 
Feed 48.0 0.05 
Water - 0.325 
Product 37.0 0.042 
Waste 3.0 0.33 

Table XIII. Solids balance per cycle 
- SIJ/~~/.S - 

Matt,rial f o$, 

Beet molasses 35.1 100 
Product 21.2 60.39 
Waste 12.12 34.54 
~ef t - in  pool and 

spillage I .7R 5.07 

The molasses was easier to run than cane raw 
materials of similar low-grade composition. The 
absence of coarse colloidal and suspensoid organic 
impurities was helpful in maintaining the cycle 
equilibrium and a relatively clean state of the resin. 
The low feed rate helped to produce a high-sugar and 
low-ash product of interesting quality, viz. 96.5% 
total sugar and only 0.16% ash. If lower purity of 
product were acceptable, then load and productivity 
could be significantly increased. 

The ion exclusion technique is economically 
attractive because, in contrast to ion exchange pro- 
cesses, theoretically no chemical regeneration should 
be required. Ln practice, the feed liquor has to be 
pre-treated by an ordinary ion exchange resin in the 
Na+-form. so as to convert Ca++ and Mg++ ions to 
Na+ ions. The necessity for this has been particularly 
stressed by REENTS and KELLER'~. This means 
regeneration of the converter column will be required 
periodically, since some of the divalent and multi- 
valent ions that escape conversion tend to be ex- 
changed by the ion exclusion resin, thus impairing its 
performance. 

practical purposes. If, however, a recycling technique 
is devised, whereby the poorly purified or dilute 
fractions are fed back to the column in a definite 
sequence, then a high degree of purification, with 
little or tolerable dilution, may be attained. 

The obvious drawbacks of the recycling technique 
are the volumes and great number of fractions. The 
greater the number of fractions the better the puri- 
fication. On the other hand, the cycle becomes more 
sensitive to changes of conditions. and the storage of 
many individual fractions may present a great 
technical problem. The best practical solution would 
seem to be the adoption of a system that restricts the 
mumber of fractions for recycling to not more 
than six. 

Better still would be a continuous process, such as 
the one based on the Higgins Contactor, as tried 
in Australia and America. However, the degree 
of purification and productivity appeared to be not 
equal to that achieved by the fixed-bed technique. 
The process is also technically more dificult to oper- 
ate, as extremely careful control of resin movement in 
the contactor as well as of liquid flow is essential, in 
order to maintain steady-state conditions. 

 HILL?^ suggests a system whereby the influent 
requirements for overlaps and diluate occur just as 
these fractions appear in the effluent, so that they can 
be pumped straight back. This would only happen 
if the volumes of product and waste were equal 
respectively to the volumes of feed and water. This 
condition could be satisfied for 2nd crop syrups with 
some adjustment to thevolume balance, as per Table 
V1, so that feed =product = 0.10 B.V., water = 
waste = 0.29 B.V. (1 B.V. = 0.72 cycle volume.) 

Adopting a two-column scheme, indicated in Figs. 
5 and 6, in which the progress of time, or volume 
flow, is represented by movement of the line XX to 
the right, the system would operate as follows: 

After starting to feed the overlap to the top of the 
first column, one void volume must be displaced 
before the ash appears in the effluent. This is approxi- 
mately equal to 0.4 B.V. or 0.29 cycle volume. 0.21 
cycle later the effluent is acceptable as overlap so the 
total phase difference between influent and effluent 
is, fortuitously, exactly half a cycle. Overlap and 
diluate fractions from each column are thus available 
at the precise times at which they are required for 

It is not possible to achieve a complete separation feeding-to the other column. The scheme could be 
of sugar and ash in one pass through the column. operated by an automatic control system operating 
Usually, one pass will lead to a reduction of ash to the valves. 
about one-half of the original concentration and to a 
great dilution of the sugar fraction, say from 50°Bx 19 US 2,937,959.. 
to 15"Bx. This renders the process unrealistic for 20 Private commun~catlon 

Material 
Beet molasscs 
Product 
Waste 

Table XIV. Analyser: of products (% on solids) 
Total Organic 

Brix Sucrose Invert sugars Ash matter 
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lnfluen 1 Column 1 

Effluen 

lnfluen 1 Column 2 

Effluen 

Fig. 5. Schematic feed arrangement for two-column system 

Swelling and contraction of the resin may present 
a problem to  control. 

In general the ion exclusion technique is limited 
chiefly by the capacity of the resin, which is relatively 
low, one cu.ft. (28,300 cm3) being able to separate 

satisfactorily about 0.1 kg of ash and 2.4 kg of sugar. 
The maximum amount of feed is thus determined by 
the volume of resin. If the feed is increased above 
the limit, the ion exclusion mechanism breaks down, 
the separating efficiency deteriorates quickly, more 
sugar will be lost in the waste. and the degree of 
purification will be low. Improvement in capacity 
by increasing the porosity of the resin might be one 
of the answers. 

Thanks are due t o  R. W. BUTTERS and J .  E. RUD- 
LAND for valuable technical assistance. 

The ion exclusion process is based on the plienom- 
enon that certain types of ion exchange resins possess 
a significantly different absorptive capacity for 
non-ionizable compounds, such as  sugar, than for 
ionizable compounds. such as  inorganic salts. On 
elution from an ion exclusion column, ash and 
certain other impurities will emerge first, followed 
by sugar, which can be collected as  a separate fraction. 

Since no chemical reaction between resin and sugar 
o r  salts occurs, no chemical regeneration is theor- 
etically required. This makes the process economically 
attractive. 

A recycling technique has been devised and exten- 
sively tried out, which affords a high degree of puri- 
fication of sugar products of greatly varying 

'composition. ranging from affination syrup to both 
cane and beet molasses. 

Product Waste Theory and technique of semi-continuous and 
continuous systems are discussed in detail. The 

Fig. 6. Two-column system for continuous operation tabulated experimental results are critically examined. 
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Passi Mill revolutionizes cane transport with (Tate & 
Lyle) Technical Services (Ltd.). ANON. Su,qarlanrl 
(Philippines), 1970. 7, (7). 7-18.-In this illustrated 
article, with 19 photographs, a description is given 
of a new and completely up-to-date system installed 
for the loading of cane on new haulage units or road 
trailers of 12-16 ton capacity, transport of the cane 
to the mill. and unloading. 

Rat control in cane. R. D. GUEKRERO. Su,~urIur~(I, 
(Philippines), 1970, 7 ,  (7). 20, 35.-ln the Philippines 
the total tonnage of cane lost to rats every year is not 
known. However, it is considered that in some 
plantations in Negros, Tarlac and Pampanga loss may 
be as high as 40%. Studies have shown that rats prefer 
sugar cane varieties with soft rinds and high sucrose 
content. Some general recommendations are given 
for reducing the rat population. 

Effect of soil moisture stress on tasselling of sugar cane. 
K .  M .  NAII)U. Intlian Sugar, 1970,20,343-344.-Field 
and pot culture experiments were carried out with two 
varieties of sugar cane, Co 285 and Co 312. With pot 
culture soil moisture stress reduced flowering to avery 
low level. 4.4% and zero. Under normal watering 
conditions flowering was 97.1% and 52.7%, respective- 
Iv. Similar results were obtained with the field ex- 

Co 1148-a promising sugar cane variety for the eastern 
tract of Uttar Pradesh. S. S. KHANNA, B. K. MATHUK 
and A. SINGH. ltltliun Sugar, 1970,20,361-363.-The 
promising performance of this variety, now released 
as a mid-late variety for the eastern tract of Uttar 
Pradesh. is described. It should take the place of the 
present varieties grown, now showing signs of 
deterioration. Co 1148 is a cross between Co 301 and 
XP 4383. A description of  the variety and its agron- 
omic behaviour is given. 

Rat infestations at Meringa. T. D. REDHEAD. Cane 
Grolvc~rs' Quarterly Bull., 1970, 34, 40-42.-Two 
species of rat do serious damage to cane in Queens- 
land, viz. the climbing rat and the ground rat. Work 
is at present being concentrated on the climbing 
rat since less is known about it. For better control it 
is essential to acquire more knowledge about the 
rats in question. The value of "live trapping" in this 
work is explained, i.e. rats are trapped, given identity 
marks, usually ear-tags, and then released. The same 
rats may be captured again, in the same or in a 
different area. Before cane reaches about 4 feet in 
height the climbing rat breeds in grass. It should be 
attacked then. A mature female has up to four 
(average 2:) young every five weeks. A young female 
can become pregnant at 80 days of age. 

periments. x + * 
x * +  Sugar cane needs nitrogen. K. C. LEVERINGTON. 

Isotima javmsis-a potential parasite of sugar cane Cane Gr~)+~ers' Quarterly Bull., 1970, 34, 43-44.-The 
borers in India and Pakistan-a rtsumC. D, K. BUTAN,, r81e of nitrogen in the life of the cane plant is discuss- 
/,7rj;a,l s ~ , ~ ~ , . ,  1970, 20, 349-355.-The confused ed. The characteristics of the 4 kinds of nitrogen 
nomenclature that has existed regarding this insect in fertilizer available to cane growers in ~ueensland 
the past is explained. It was first recorded in Java in are discussed, i.e. urea (cover with soil as Soon as 
19 18 (on Scirpopl~agu nivc,lla). possible after application); "aqua ammonia" (good 

soil tilth desirable); ammonium nitrate (not recom- * * *  mended in very sandy soils in high rainfall areas); 
Cane breeding, a new project in Uttar Pradesh. B. ammonium sulphate (may be left on the surface but 
SINGH and B. R. RAO. lntlian Sujiar, 1970, 20, 357- is taken up more rapidly if covered with some soil). 
359.-Previously, live seedlings or "fluff" (seeds) were * x x 
obtained from Coimbatoreand tested at the Sugarcane 
Research Institute, Shahjahanpur. When BO varieties Notes on nitrogen fertilizing from the cane growing 
were produced by Pusa (Bihar) they were also intro- areas. C .  M. MCALEESE et a/. Cane Growers' 
duced. Some of these became important canes such Quarterly Bull., 1970, 34, 45-49.-Eight different 
as BO 17, B 0  32, B047  and others, Breeding was , cane growing areas in Queensland are dealt with in 
found to be possible in the humid Terai belt of eastern turn. Notable points discussed are the changes that 
Uttar Pradesh. In 1963 a cane breeding programme are taking place in the kind of nitrogen fertilizer used, 
was started at the Sugarcane Research Station, depending on price and availability. Excessive use of 
Gorakhpur. Investigations carried out so far are nitrogen in a few areas has resulted in lower sugar 
described. content and an increased tendency to lodge. 
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Sugar cane agriculture 

Leaf-scald disease in the .-ltlaryborough district. 
D. R. L. STEINDL. Cane  grower.^' Quarterly Bull., 
1970, 34, 49-50.-What is probably the first record 
of the disease in the Maryborough areas is described. 
It was on the variety Q 71, known to be very suscept- 
ible, and was restricted to one farm. This variety is 
being dropped and now represents only 4% of the 
area under cane. 

* * *  
Fibre in cane. P. G .  ATHERTON. Cane Growers' 
Quarterly Bull., 1970, 34, 57-58.-Technically fibre 
in cane is defined as the dry, water-insoluble matter 
in cane. i.e. what later becomes bagasse. The pro- 
portion of fibre varies greatly with different varieties 
of cane and with the conditions under which the cane 
is grown. The significance of fibre to the grower 
and to the cane miller is discussed in all its aspects. 
The rBle of bagasse as fuel at the cane mill and in 
industry is also discussed. 

* * * 
Fiji disease. C. G. HUGHES. Cane Gron'c,r~' Quarterlj 
Bull., 1970, 34, 59-61.-What is known of the origin 
of Fiji disease and its present distribution in the cane 
growing countries of the world is discussed. It has 
been shown in Queensland in the past that the disease 
can be controlled or eradicated. 

* * *  
Cultivation practices and productivity (at Caroni 
Limited, Trinidad) 1890-1967. D. M. HANSCHELL. 
Proc. 1st Conf. Sugar Teclt. Assoc. Trinidad and 
Tobago, 1967, 8-13.-Developments and changes in 
cane agriculture at Caroni Ltd. since 1890 are reviewed 
and an attempt made to trace the effect of the changes 
on trends in productivity. One subject mentioned 
which has received considerable attention is frog- 
hopper control. 

+ * *  
Froghopper blight of sugar cane-an insect toxemia ? 
E. A. C. HAGLEY. Proc. 1st Conf. Sugar Tech. Assoc. 
Trinidad and Tobago, 1967, 14-22.-Data obtained 
from studies of the physiological mechanisms involved 
in cane blight production by the froghopper (Aeneol- 
amia var. sacclzarina) are presented. From analysis 
of the adult salivary secretion it is suggested that the 
amino-acid and lipase components injected into the 
leaf by the insect duringfeeding may be of importance 
in blight initiation. 

* * * 
Aerial applications of chemicals for control of sugar 
cane froghopper (Homoptera: Cercopidae) infestations 
in Trinidad. D. A. Buxo and D. W. FEWKES. Proc. 
1st Sugar Tech. Assoc. Trinidad and Tobago. 1967. 
23-40.-Trials on froghopper control by aerial 
application of various insecticides are reported, and 
the economics discussed. Satisfactory results were 
achieved with "Imidan", "Malathion" and "Sevin" 
as reflected in the low incidence of blight within the 
test area. However, timing of the spraying is highly 
important, and the froghoppers should be controlled 
in the first brood in order to avoid heavy second and 

third brood infestations, which could lead to consider- 
able rises in costs. The need to allow the natural 
insect enemies of the froghopper to exert their 
influence is also stressed. 

* * *  
The use of aircraft in sugar cane areas with particular 
reference to Caroni Limited. P. C. MACINTYRE and 
W. KEIR. Proc. 1st Con/: Sugar Ti,cl~. Assoc. Trinidad 
and Tobago, 1967, 41-43.-The advantages of the 
aircraft in application of materials for control of  
weeds. insect pests (particularly froghoppers) and 
fires are discussed. 

* * * 
"Paraquat" as a post-emergence herbicide. P. D. 
MANNING. Proc. 1st Conf: Sugar Tech. Assoc. 
Trinidad and Tohago, 1967, 44-53.-"Paraquat" at 
0.5 Iblacre in 27 gal of waterlacre gave as good inter- 
row weed control as, and often better than, did 
herbicidal oil at 27 gallacre, with considerable saving 
in costs per acre. It controlled the main weeds in 
cane except some broad-leaved weeds and a sedge. 
Fimhrystylis miliacea, and nutgrass (Cyperus rotundus] 
in the early growth stages. "Paraquat" at 0.37 Ib/acre 
plus "Diuron" at 1.2 Ib/acre effectively controlled 
Fimhrystylis miliacea, a species of increasing import. 
ance, while addition of 2,4-D amine controlled thc 
resistant broad-leaved weeds as well as extending thf 
control period. Addition of "Paraquat" to "Diuron" 
"Atrazine" and a TBA/MCPA mixture. respectively 
allowed greater flexibility in the application of thesc 
residual herbicides, while 0.37 Ib "Paraquat" t 0.9 11. 
2.4-D aminelacre is recommended as a standarc 
mixture for post-emergence weed control in Trinidac 
cane. Although "Paraquat" was more phytotoxic tc 
cane than herbicidal oil. visual cane damage rapidl! 
disappeared and yields were not affected. 

* * *  
Mechanical harvesters for sugar cane. R. G. HARKNESS 
Proc. 1st Conf. Sugar Tech. Assoc. Trinidad ant 
Tobago, 1967, 59-63.-The mechanical harvestin] 
systems used in Hawaii, Louisiana, Australia an( 
Trinidad are briefly described and desiderata of : 
harvester listed. 

* * * 
The use of self-loading trailers. L. P. DONAWA. Proc 
1st Conf. Sugar Tech. Assoc. Trinitlad anti Tobago 
1967,64-65.-The method of operation of self-loadin; 
cane trailers and the types used in Trinidad by Caron 
Ltd. are described. 

* * *  
Research in sugar cane growing. F. HAWORTH. Pro( 
2nd Conf. Sugar Tech. Assoc. Trinidad and Tobago 
1968, 19-24.-On the basis of his visit to a number o 

' major sugar-producing countries on his way to th 
ISSCT Congress in 1968, the author puts forwart 
several suggestions for fields of investigation i~ 
Trinidad, covering planting material and method o 
planting, water control and drainage, cane varietie: 
fertilizer use and harvesting methods. 
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Sugar cane agricrtlfure 

Variety testing. T. P. OGIER. Proc. 2nd Conf. Sugar 
Teclr. Assoc. Trini(1ad and Tobago, 1968. 25-32.-Cane 
breeding and testing in Barbados for the West lndies 
Sugar Association countries is mentioned and the 
variety breeding and testing programme in Trinidad 
described. 

* * *  
Experimental precision. J .  M.  BRAY. Proc. 2nd Cot$ 
Sugar Tecl~. Assoc. Trini(lalat1 ant1 Tobago, 1968, 33-38. 
Although there is need for an experimental precision 
to detect increases in cane yield of the order of 5-lo%, 
the standard of field experimentation in Trinidad 
and Tobago does not allow yield increases of less 
than 20% to be detected with reasonable certainty. 
Methods used to increase the accuracy in other fields 
of agricultural research are described and suggestions 
given for changes in the methods used in cane experi- 
ments in Trinidad. 

Herbicide use in sugar cane. L. C. GORERDHAN. 
Proc. 2nd Conf. Su,qar Tech. Assoc. Trinidad ant1 
Tobago. 1968. 3944.-The major factors affecting 
the use of herbicides in cane are discussed, including 
herbicide chemical structure and source, mode of 
action, time and method of application, and the 
potential hazards of continued use of herbicides (cane 
damage and changes in weed flora). 

* * *  
Aerial control of froghopper 1967. D. A. Buxo. Proc. 
2nd Conf. Sugar Ttjch. Assoc. Triniclatl ant1 Tobago, 
1968. 45-51.-Aerial spraying of first and second 
brood froghoppers with 3 Ib "Carbaryl" (85% 
sprayable "Sevin") in 3 US gallacre plus I pint of 
96% "Malathion LVC"/acre gave good control in 
Trinidad in 1967. Of the 37.200 acres sprayed, only 
170 showed blight damage at the end of the year. 
However, it is possible that a severe outbreak of 
yellow aphid was caused by the spraying upsetting 
the host-parasite relationship. 

* * *  
Insecticides and moth borer damage. D. A. Buxo. 
Proc. 2nd Con( Sugar Tccli. A.ssoc. Trinitlacl and 
Tobago. 1968. 52-56.-Spraying fields of ratoon and 
plant cane with various chemicals to control frog- 
hoppers reduced the incidence of joint and stem 
damage by large and small moth borers, generally 
considered to be relatively minor pests in Trinidad. 
The probable mode of action of the insecticides on 
moth borers is described. 

* * * 
Recent laboratory trials with exotic parasites on 
Diatraea spp. in Trinidad. F. D. BENNETT and K. 
CARL. Proc. 211tl Con/: Sugar Tech. Assoc. Trinidad 
anrlToha,qo, 1968, 57-62.-Results of laboratory tests 
on control of small moth borers (Diarrac.~ spp.) with 
Apantelrs ,flavipe.s and with Pa1op:~nillia sp. nec. 
palpalis (Ald.) and of field tests with A.flavipes were 
sufficiently encouraging to recommend that both 
parasites be considered for release in areas where 
Diatraea spp. are major pests. 

Outbreaks and natural enemies of some minor pests of 
sugar cane in Trinidad. F. D. BENNETT. Proc. 2nd 
Con6 Sugar Tech. Assoc. Trinidad and Tobago, 1968, 
63-66.-The natural enemies of four minor pests are 
listed. The pests are: Sipha flava (yellow aphis), 
Saccharosydne saccharivora (West Indian canefly), 
Pulvinaria elongata (red-striped sugar cane scale 
insect) and Ela.stnopalpu lignosellus (jumping borer). 

Cane transport vehicle maintenance. P. D. BAYNES, 
L. G. WINTER and H. RAGHUNANAN. Proc. 2nd Conf. 
Sugar Tech. Assoc. Trinidad and Tobago, 1968, 82-86. 
The article covers servicing and factors contributing 
to the need for frequent checks on cane transport. 
Particular attention is drawn to  engine oil condition 
and consumption as well as fuel consumption. 

Maintenance programmes for mechanical field equip- 
ment. R. G. HARKNESS. Proc. 2nd Con$ Sugar Tech. 
Assoc. Trinidad and Tobago, 1968, 87-96.-Mainten- 
ance systems are discussed generally and the main- 
tenance of crawler tractors and mobile cranes using a 
high-cost system, involving the stripping of machinery 
for inspection and replacement of worn or doubtful 
parts on an annual routine basis, compared with a 
low-cost maintenance scheme based on maintenance 
history, fuel and oil consumption records and prior 
inspection of each machine. Use of the latter system 
is warranted provided there is no under-maintenance. 

The use of the computer in the sugar industry. P. A. 
ASHLEY. Proc. 2nd Con$ Sugar Tech. Assoc. Trinidad 
and Tobago, 1968, 97-104.-Information is given on 
the computerized system at  Caroni Ltd. used for 
payroll accounting, materials accounting and pay- 
ments to cane farmers. Future possible uses of the 
system are also discussed, particularly in the field of 
agricultural research. 

Fiji disease-the campaign at Bundaberg. J. ANDER- 
SON. Cane Gruwers' Quartcr/j~ Bull., 1970, 34, 61-64. 
The progress of the eradication campaign launched 
in Queensland immediately after the discovery of the 
disease in April 1969 is discussed. Later the disease 
was found to be present on 17 farms, and further 
outbreaks followed. The importance of roguing with 
this disease is emphasized. 

A new sugar experiment station-Tully. I. J. V. 
STEWART. Cane Growers' Quarterly Bull., 1970, 
34, 65.-Four sugar experiment stations have served 
the Queensland sugar industry in the past but there 
has been no experiment station in the high rainfall 
tropical areas of the north. This is now remedied 
with a new station near Tully on a 100-acre block 
where the average rainfall is about 150 in per annum 
and there are somewhat unusual varietal, agronomic 
and disease problems. 



Sugar cane agriculluri, 

Squamulata g m b s a  serious pest in sandy soils. 
J .  A. CURRIE. Cane Gro~~ers'  Quarterly Bull., 1970. 
34, 66-67.-Since 1963 a comparatively new grub 
pest (Lepidota squamulata) has damaged cane in 
various parts of Queensland, always on sandy soils. 
A description of this grub, which isvery like the grey- 
back grub, is given as well as details of its habits. 
Control measures (BHC dust at 90 and 100 Iblacre) 
are discussed. 

* * *  
The use of pre-harvest fire in sugar cane areas. R. P. 
HEALY. Producers' Rev., 1970,60, (9), 7-8.-Problems 
discussed at a Rural Fire Board Inspectors' conference 
at Brisbane are referred to. Cane burning was one 
of the topics discussed. There was little complaint 
about the normal cane or trash burning by farmers. 
Farmers along electric transmission lines are asked to 
exercise special care to avoid interruptions in elec- 
tricity supply to towns as has happened recently. 
Fires allowed to run up hills adjoining cane lands 
can lead to soil erosion and land slips. 

Leaf scald disease identified at Maryborough. C. G. 
HUGHES. Producers' Rc~view. 1970, 60, (9). 9.-An 
account is given of this bacterial disease and illustra- 
tions provided of its effect on an individual stalk 
and on a block of cane with comparisons with healthy 
cane. 

* * * 
Sugar cane ripening compounds-comparison of chemi- 
cal, biochemical and biological properties. L. G. 
NICKELL and A. MARETZKI. Ha,~,aiiaii Planters' 
Record. 1970, 58, (5), 71-79.-Ripening is con- 
sidered to be one of the most important aspects of 
sucrose production in sugar cane. A statement made 
some years ago, "To say that the phenomenon of 
cane ripening is complex would be, at best, a gross 
under-statement," still holds with great emphasis 
today, and is the basis for this report where ten 
selected chemicals, all "ripeners", are involved. 
It is now thought that with different compounds 
different modes of action in ripening may be involved 
and that further study is needed in this connexion. 

* * *  
Red stripe disease of sugar cane. N. E. V. DE RAMALLO. 
Rev. Ind. y Agric. Tuc~tmdn, 1970, 47, (I), 13-18. 
This bacterial disease (Xantliomonas rubrilineans) is 
known to have been present in Tucumin since 1895 
when it was known as "polvillo", a name possibly 
used for other diseases. Symptoms of red stripe are 
described and illustrated with photographs. The 
desirability of substituting susceptible varieties by 
resistant ones is discussed. 

* * *  
Foliar diagnosis and sugar cane fertilization. IU. 
Ambiental influences on the production and concentra- 
tion of nutrients in the leaves. F. A. FOGLIATA and 
R. A. DIP. Rev. Ind. y Agric. Tucumdn, 1970, 47, (I), 
19-34.-Studies carried out over five years and ex- 
amined statistically showed that low rainfall greatly 

affected foliar N and K. especially where no fertilizer 
was applied. Cane production was correlated with 
rainfall and with N application, the response to N 
being greater when rainfall was better. 

Selection studies at the individual stools stage with 
sugar cane. 0 .  G I M ~ N E Z  LASCANO and J. A. MARIOTTI. 
Rev. Ind. y Agric. Tucumdn, 1970, 47, (I) ,  3545.-11 
is hoped to reduce selection time with new varieties 
by the methods described. Field and laboratory 
tests relate to the number of stalks. stalk diameter. 
commercial height. average weight of stalk. Brix, 
juice purity and estimated weight per stool 

Results of fertilization and irrigation with sugar cane 
at Ingenio San Pablo, Province of TucumBn, 1963-69. 
M. REICI~ART and J. TOLL J .  RPI'. Itid. j Agric. 
Tucumdn, 1970. 47, (I),  47-55.-Optimum nitrogen 
rate was found to be 80-120 kg/ha. urea and ammon- 
ium nitro-sulphate giving better results than sodium 
nitrate and ammonium sulphate. With identical 
nitrogen application. irrigated plots yielded 13.7 tons' 
ha more cane and 1.7 tons/ha more sugar. 

The nematode Me/~i(/~gjWIe iavanica Chitwood in 
sugar cane seedlings. M .  A. COSTILLA. RCV. Ind. y 
Agric. Tucumdn, 1970, 47, (I), 77.-Yellowing of 
seedlings in greenhouses at the Tucumin Experiment 
Station has been found to be due to attack by the 
nematode named. 

* * *  
A new implement for sugar cane cultivation. F. A.  
FOGLIATA and D. M. MOR~N. RCY. liicl. j Agric. 
Tucumdn. 1970, 47, (I), 79-83.-A cultivator is 
described which uses small ploughshares and tines 
for inter-row weed control. the rows to be treated 
with herbicide. The working depth is 5-8 cm. 

RBle of ammonium chloride on sugar cane as a substitute 
for ammonium sulphate. A. SINGH and B. K. MATHUR. 
Indian Sugar, 1970, 20, 407409.-It is pointed out 
that the supply position of ammonium sulphate for 
sugar cane in lndia is less easy than in many countries 
because of the limited supplies of gypsum and 
sulphur. Trials were carried out with ammonium 
chloride as an alternative source of N for sugar cane, 
ammonium chloride being a relatively cheap by- 
product of the soda ash industry. Details of the 
trials are given. Ammonium chloride proved to be 
equally efficient as a source of N and could safely 
be used as a substitute in cane cultivation. 

Fertilizer experiments carried out in the Argentine 
Republic. F. A. FOGLIATA. La Ind. Aluc., 1970,75, 
87-95, 117-124, 181-187.-A history of fertilizer 
experiments in Argentina is presented with detailed 
reference to recent work carried out by the Tucuman 
Experiment Station. 



Quality and "physiological ripeness" of sugar beet. 
M. NITZSCHE and C. WINNER. Z ~ c k ~ r .  1970, 23, 
531-537, 572-576.-While quality of sugar beet in 
the traditional sense (percentage of sugar and non- 
sugars. etc.) may be expressed in chemical terms it is 
not possible to define very clearly what is meant by 
"physiological ripeness". Two indices, root-top 
ratio and sucrose:sodium ratio, have been used for 
describing the physiological state of the sugar beet 
in the autumn. From the observations made it is 
apparent that sugar beet may attain a fair degree of 
processing quality before full physiological ripeness 
is attained. 

* * * 
Effect of increasing the nitrogen supply to sugar beets 
grown in plant populations of different densities. 
A.  VON M ~ ~ L L E R  and C. WINNER. %~(cker, 1970, 23, 
599-602.-W~th N increased up to 160 kg/ha, sugar 
beet responded with increased yields. Above this 
level (220 kg/ha) there was little increase except in 
beet populations of low density. Fertilizing with 
more than 100 kg/ha of N had an unfavourable 
effect on beet quality. especially in plant populations 
of less than 60,000 plants per ha. With populatio~is 
of 60,000 the optimum N dressing was considered 
lo be 160 kg N/ha. The practice, common among 
sugar beet farmers. of stimulating incomplete plant 
populations by giving extra N fertilizers. turns out 
to be undesirable, having a detrimental effect on sugar 
production and reducing net profit. 

Army worm (Spotloptern e.ui,qua) on sugar beet. J. S. 
S A N I ) ~ I U  and Y. P. MAIIAN. Inrliun Sl~,qar., 1970. 20, 
283-284.-Severe attacks of the army worm on sugar 
beet in India are reported, notably at the Sugarcane 
Research Station, Jullundur Cantt. Leaves were 
eaten down to the midr~b but growing points were 
usually untouched. Spraying the crop with "Endrin" 
emulsion effectively checked the pest. This army 
worm is known to attack other economic plants, e.g. 
jute. citrus and tomatoes, and to move readily from 
one food plant to another. 

Prospect of sugar beet cultivation in Madras as a 
supplement to sugar cane. C. EKAMRARAM. Proc. 
TI~irtl Joint Conr. All Inrlia Sllgar Tecl~.. 1969, A-12.1- 
A-12.5.-It is believed that sugar beet was first 
grown in India in 1917 and again in 1959 as a winter 
crop. In Pakistan, three sugar mills are currently 
working with sugar beet'. Prospects in Madras are 
encouraging. Preliminary trials conducted at the 

Sugar Cane Research Stations in Madras indicate 
that sugar beet can be successfully grown from 
September, October or November to April-May in 
soils with good irrigation and drainage facilities and 
that well developed roots containing a high sugar 
content (16-IF;/,) could be obtained during April-May 
with a fairly good yield of 50-60 tons of sugar beet 
and 7-8 tons of sugar per hectare. 

* * * 
Influence of different seed spacing and population 
density on yield and quality with "sugar beet growing 
without singling". E. BORNSCHEUER. Zucker, 1970, 
23, 657-662.-Sugar beet growing without singling, 
or "drilling to a stand", was studied in field trials 
over a period of several years. When seed was spaced 
at 15 cm apart, final plant stands of 70,000 to 75,000 
were required to avoid losses of yield. An increasing 
population density did not cause any decline in yield 
or only slight losses. With a spacing of 12 cm or more 
than 90,000 plants per ha there was a decline in root 
yield. 

* * * 
Growth of sugar beet (cultivar Polyrave) in relation to 
petiole nitrate content. N. ALRASAL, Z. DOR, R. 
CARMELI and U. KAFKAFI. E ~ P .  Agr.. 1970, 6 ,  (2), 
151-155; through Biol. Ahs., 1970,51, 10228.-Nitrate 
content in the petiole reaches its maximum 3 months 
after emergence of the seedling. There is a linear 
correlation between the final yields and the nitrate 
content of the petiole at the maximum stage. N 
fertilizer should be given in the first 3 months of 
growth. 

* * * 
Production and multiplication of seed of sugar beet 
varieties. G .  K .  G .  CAMPBELL. Nut. Agric. Advisory 
.Y<vw'ce Quart. Rev., 1969. 86, 55-58; through Biol. 
Ahs., 1970, 51, 10228.-The history of the sugar 
beet industry is presented, with particular emphasis 
on the earlier problems of obtaining suitable seed 
material and useful polyploidy. The practicality of 
mechanical production of monogerm seed from 
~nultigerm stocks is discussed. 

X Y Y  n n n  

The outlook for sugar beet in India. R. R. PANJE. 
Indian Farming, 1969, 19, (2), 7-10; through Field 
Crop Abs., 1970, 23, 517.-Results of trials in different 
parts of India are reviewed. The highest average 
beet yields (41.5 tons/ha) were in the N.W. region, 
as against 29.4 for the S. region. Nineteen different 
varieties were tested in all. 

See I.S.J. 1971, 73, 202. 



The performance of (Mauritius) sugar factories in amylase. However, elimination of starch from 
1969. J. DUPONT DE R. DE ST. ANTOINE. Ann. Rpt. cooled clarified juice is considered technologically 
Mauritius Sugar Ind. Resc)arck Inst., 1969, 133-141. unpractical. From determination of reducing sugars 
Results from the 1969 season are summarized and in pressed juice, it is concluded that amylase does 
compared in some cases with results from previous not cause inversion. The ideal point at which to add 
seasons. The importance of maintaining high dilution amylase to thick juice was found to be the 3rd effect; 
ratios is emphasized and the significance of this addition of 10 p.p.m, caused an average 63% reduction 
factor explained. Generally, no  clarification problems in the starch content after 5 min at 85°C and 32"Bx. 
were encountered. The use of saccharate liming at  The reduction in starch was greater at lower Brix, 
a number of factories has permitted lower clarified although temperature had no  effect in the range 
juice turbidities and higher raw sugar filtrabilities. 64-84°C. Best results were obtained at a higher 
It is recommended to  use a sugar solution of low temperature and a lower Brix, so that the starch 
reducing sugar:sucrose ratio for preparation of the hydrolysis rate in tlie 3rd effect would be double 
saccharate solution, since most of the reducing sugars that in the last effect. 
are destroyed during the sucrose-lime reaction. Only * * *  
a slight excess of sucrose should be used compared 
with that theoretically required for soluble ca mono- Notes on slurry preparation and pan seeding. J. 
saccharate formation, and high temperatures should D U P ~ N T  DE R. I)E ST. A N T ~ I N E .  Ann. Rpt. Mauritius 
be in order to prevent precipitation of Sugar Ind. Resc,arcl~ Illst., 1969. 145-150.-A survey 
insoluble trisaccharate. While bagasse losses were of pan seeding methods used in ~ a u r i t i u s  showed 
low (4.02% sucrose in cane), filter cake and undeter- that f 5 factories Use slurry and 7 use icing sugar. 
mined losses were normal (0.43% and 1.060/,, Those using slurry employ Dit~nar ball mills or locally- 
pectively), with final niolasses losses being the highest. made equipment, while one uses an "Atomicer". 
T~ reduce these, the minimum theoretical or target Details are tabulated of the equipment and slurries 
purity applicable to  a particular product must be produced, showing that the imported equipment does 
known, and to  this end actual and target true purities not necessarily give better quality slurry. but some of 
of molasses monthly samples from all ~ ~ ~ ~ i t i ~ ~  tlie results obtained with the locally-made equipment 
factories are calculated and circulated. Processes were Poor. The main  difference between im- 
leading to well-exhausted molasses are described, ported and Mauritius equipment lies in the greater 
reference being made to the advantages of the Queens- proportion of volume occupied by the balls and higher 
land practice of heavier boiling with greater ex\laustion w e d  of  rotation of  the former. However. sufficient 
taking place in pans. and dropping massecuite seed of small and regular dimensions such as is 
at a higher ~ ~ i ~ .  ~h~ rnassecuite is generally cooled required for good slurries may be obtained by careful 
only to about 4 5 0 ~  and is then reheated to 55-6o0c application of  data from studies with a microscope 
to reduce the viscosity before curing. curtailing of the seed nuclei and exa~nination of size analysis 
~nassecuite retention in the crystallizer is also recom- data. The seed required for true Pan 
mended. -rhe use of enzymatic starch removal has seeding cannot be calculated, since the quantity is 
raised affined sugar filtrability. always much greater than that obtained by calcu- 

lation. so that only a trial-and-error method will 
Y Y * give the requisite figure. 

The use of bacterial amylase for reducing the starch 
content of sugar products. E. C. VIGNES. M. ABEL * Y *  

and L. LE GLEN. Ann. Rpt. Mauritius Sugar In(/. Sugar in Thailand. H. HIRSCHM~~LLER and H. J. 
Rrsearch hist., 1969, 141-145.-Trials in which DELAVIER. Zritsch. Zuckc.rind., 1970, 95, 576-579. 
bacterial amylase was added to  clarified juice and A survey is presented of the Thailand cane sugar 
evaporator thick juice are reported. Addition of  10 industry. While rapid development has taken place 
p.p.m. amylase to  mixed juice which had been boiled over the 15-year period up to  1969. when 300,000 tons 
to  solubilize the starch and then cooled to 73°C . of sugar were produced, further expansion has been 
permitted 82-92% starch removal after 15 minutes; stopped by the Government because of the inability 
75% of  the starch was removed after 15 minutes to increase exports beyond the present level. Of the 
from clarified juice cooled to  75°C when 5 p.p.m. 45 factories. only two-thirds produce white sugar, 
amylase was added, the percentage removal being while the other third produces a crude product, so- 
raised to  86% after 30 min and to 93% with 10 p.p.m. called "red sugar"; some sugar factories are at present 
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inoperative. There are also many small mills which Centrifugals design, construction and operation. M. 
turn out red sugar or syrup, part of which is processed ANAND. Sugar News (India), 1970, 2, (4), 13-17. 
to low-grade white sugar for local consumption. A general survey is presented of trends in centrifugal 
Average sugar consumption in Thailand is only about design, operation and construction, with reference to 
10 kg per caput. massecuite handling and brief mention of continuous 

* * +  machines. 
* * * Simulation study of a vacuum pan sugar crystallizer. I. 

L. B. EVANS, G. P. TREARCHIS and C. JONES. Sugar Division of Mill Technology. P. G. ATHERTON, P. N. 
.v Aicar ,  1970. 65, (lo), 19-22. 37.-AS Part of a STEWART and A. D. DOOLAN. Ann. Rpt. Bur. Sugar 
study towards improving batch pan boiling control, ~ x p t .  Sta., 1970, (70), 55-67.-Work carried out by 
a mathematical model was first developed to describe the Division of Mill Technology of the Bureau of 
the dynamics of the process and was then used as a Sugar Experiment Stations in Queensland is reported, 
basis for simulation experiments using a digital including information on new equipment installed in 
computer to evaluate control schemes. One such sugar factories and advisory and investigation work 
scheme is set out in tabular form and is based on conducted on behalf of factories. Among the more 
massecuite level. mechanical stirrer power requirement important items discussed are: fluidized bed drying 
and supersaturation as variables and the vapour tests with a laboratory model and with a pilot-scale 
condensing temperature as constant. For each step three-stage unit installed at Millaquin, in which the 
the criteria for terminating the step and proceeding three beds fluidized readily with Brand 1 sugar but 
to the next phase of the cycle and for varying syrup handled the sugar more rapidly than did the transfer 
feed, steam condensing temperature and vapour chutes which therefore became blocked. Mechanical 
condensing temperature (where required) must be feeders are considered a possible answer and are to 
defined. be incorporated. A sugar throughput of 2 tons/hr 

X X +  was achieved. Direct cane analysis has been investi- 
gated at Mossman. but snags have arisen as a result 

The "Saturne"-complete maceration cane diffuser. of the large amount of sample to be handled, so that 
ANON. S U R ~ ~  y Azucar. 1970. 65, (lo), 24-25.-Some modifications are to be made to the system, which 
performance data are given for the "Saturne" cane comprises a Rietz pre-breaker and a rotating sub- 

$!!~~~~~fm~~t~~~~~f ~ ~ $ ~ ;  ty:F(& sampling table. In tests to determine whether or not 
the c.c.s. formula used in conjunction with wet t.c.d. diffuser gave an extraction corresponding to 

juice weight on weight of the 
disintegrator analyses was valid for the Babinda 

carbonatation juice had a filtration coefficient about "giOn' good agreement was found first 

half the previous value obtained without the diffuser, expressed juice C.C.~.  and wet disintegrator C.C.S. 
during the mid-season tests. but appreciable differences 

A number teething were occurred bttween the two sets of values in late-season 
including inadequate cane preparation, irregular tests. N~ significant loss of moisture was observed 
feeding cane the  crusher, poor a Jeffco cutter-grinder provided the cutter blades 
dewatering mill performance, and frequent drops in were sharp and the machine maintained in steam pressure. resulting in falls in diffusion tempera- condition. A number of ~ ~ ~ ~ ~ l ~ ~ i ~ ~  aids were 
ture to below 55°C. The diffuser operates in parallel tested: of these, LT 25 proved to be very promising with a mill tandem, so that a switch from conventional and was better in some respects than aseparan ~p 
milling to milling-cum-diffusion and vice versa can 273" and much cheaper. ~ ~ ~ ~ h ~ ~ ,  A 130, costing 
be made in less than 1 hour. about the same as LT 25 and giving results comparable 

x I + to those obtained with "Separan AP 273", was to be 
tested in 1970. lnvestigations into the performance 

Reverse cycle to establish footing for commercial sugar. of BMA K 850 continuous centrifugals showed that 
G. F. FUNDORA. Sugar .v Aaicar, 1970. 65, (10). 28. massecuite feed into the basket was very uneven as a 
To minimize impurities inclusion in sugar crystals as result of erosion and tracking in the feeding bell. 
a result of using C-sugar as footing for commercial The unevenness had caused severe wear to portions 
sugar boilings. reverse-cycle processing is recom- of the lower edge of the gauze screen in the machines 
mended in which (i) a high-purity medium is grained at Gin Gin. BMA have designed modifications to 
and the mother liquor purity reduced by feeding low- overcome the problem of heavy massecuite feeding 
grade molasses, or (ii) a low-purity medium is grained and recommendations have been made for modifi- 
and used as footing; the latter is preferred, since (i) cations to existing machines, the performance of 
increases the risk of imperfect crystal formation and which was to be studied in 1970. Bagasse utilization 
promotes syn-crystallization. At Central Okeelanta and its prospects in Queensland have been studied. 
C-massecuite is made from A-molasses, and the C- . Sodium metasilicate has proved an effective preserva- 
sugar is remelted in clarified juice. Whilc the steam tive for clarified juice but not for unlimed juice. A 
consumption is increased because of the remelting of survey of the 1969 mill performances and cane and 
all of the C-sugar, crystal formation is improved and sugar yields in Queensland is included in the report. 
the commercial sugar ash and colour are lower than - - - - 
when C-sugar is used as footing in a 2-boiling scheme. 1 I.s.J., 1g70,72, 147; 1971,73,61. 

34 1 



Juice purification. 11. The stages of juice purification. at: least 95-97% of the sugar in the beet was to be 
H. GELEN. Seker, 1970, 19, (76), 2-11.-The indi- found in the raw juice, while 85% of the original 
vidual process stages and equipment used in juice sodium and potassium was extracted but only 10% 
purification, viz. pre- and main liming and 1st and 2nd of the original calcium and 50% of the original 
carbonatation, are described, showing how problems magnesium were present. suggesting that Ca and 
arising during the processes are overcome. Mg are in the form of compounds which are only 

* + *  slightly water-soluble; 85590% of the original amido-. 

New developments with RT continuous G ,  ammonia- and a-amino-N compounds were extracted. 

DUCHATEAU. Suer. ,970, 89, 597608.-See whereas total N extraction was of the same order as 

I.S.J., 1971. 73, 125-126. the Ca and Mg. Considerable variations were found 
in the total N contents in beet and raw juice for two * * +  campaigns, the place of origin. beet variety and 

The sugar industry in Israel. L. B E ~ u n u l ~ .  Suer. fertilizer application being the same. 
BeIge, 1971, 90, 3-11.-A survey is presented of the x * *  
Israel sugar industry, the bulk of the article being 

investigations on a thin juice softening unit. L. WIEN- devoted to beet agriculture' (See a'so l.S'"" 1970' 
~ N C E R  and N. K u ~ ~ 1 ~ r ~ o w .  Jn/lrl>,shrr. Zllckcr:for:sc/j- 72, 374.) 

* * * 1rn.g~-lnst. (Vienna), 1969170, 107-109.-Thin juice 
was analysed before and after passage tlirougli an 

Fluidized calcination of carbonatation mud on a pilot- ion excllange unit and tile P H  of tile resulting thick 
plant Scale. W. STANKIEWICZ. SUCI.. BC!ZC. 1971, juice and of thick juice from untreated thin juice 
90, 15-24.-Details are given of tests in which investieated. From the corrosion prevention view- 
carbonatation mud was subjected to calcination in point, the optimum filtration tinle tIlrougIl the resin 
an experimental fluidized bed kiln at Lodz Technical 90 m i n ,  g iv ing  a thick juice p~ of 8.6 
university in poland. Although the thermal efficiency with 9.3 where the thin juice was ~~ntreated. After 
of the kiln was low at 27.7% (compared with 25-72% 30 ~nin  the pH of the thick juice f ro~n  the treated juice 
for other fluidized bed kilns as reported in the was liiglier at 9.5 than from the untreated juice (9.0). 
literature and with 66% for a vertical kiln as used in 
the sugar industry), CaO output, at 5.3 tons/m:'/day, * * *  
was much higher than the 0.5 tons/myday achieved Charging of footing during standard crystal boiling. 
by a vertical kiln. The CO, content of the waste gas W. SZOKOL. .lahroshrr. ZLI~~~~I~~O~.SCIIL~II,~.S-IIIS~. 
varied between 20 and 60%, averaging 32.4%. depend- (Vienna), 1969170. 109-1 10.-Descriptions are given 
ing on the quantities of fluidizing air and mud feed. of the boiling procedures carried out at two Austrian 
The particles of pre-dried mud measured 0.3-0.5 mm. sugar factories where a minimum of footing is boiled 
Average power consumption was 2.48 kW during in the pan before the greater volume of syrup is 
one hour in which 1.5 kg of mud was processed. introduced. In both cases difliculties occurred, these 

* * * being more significant at one factory than at the 
other, the latter obtaining good crystal quality and 

Sugar beet storage in unilaterally controlled atmosphere. final sugar colour. 
H. SCHMIDT, H. KLAUSHOFER and L. WIENINGER. * * x 
Jahresher. Zuckerfor.scliun~s-Inst. (Vienna), 1969170, 
92-93.-Reference is made to tests, which are.being Investigations on a low-grade vacuum pan with stirrer. 
continued, on the storage of beet i n  a ~-,-~i~h W. SZOKOL. Jal~roshcr. Zucker:Jbr.scI~~~~~~~.r-lnst. 
atmosphere.  TI^^ beet (30 kg) were stored at 8°C i n  (Vienna), 1969170. 1 1  1-1 12.-Tcsts on low-grade 
sealed containers fed with CO, gas. Measurements boiling showed that the average evaporation rate for 
were made at intervals of the container atmosphere. 92-94Bx massecuite was 1.0-1.2 tons of waterlhr 

with and only 0.5-0.7 tons/hr without the mechanical 
9 * + stirrer. which in one case raised the rate from 0.5 

Non-sugar behaviour during beet processing. The to 1.4 tons/hr with a massecuite of 94"Bx. However, 
behaviour of beet non-sugars in diffusion. N. KUBAD- when throttled 2nd vapour was used the risk of 
INOW and L. WIENINGER. Jahresh~~r.Zuckei:forscl~ungs- foaming arose; this may lead to evaporation of more 
Inst. (Vienna), 1969170, 105-107.-Investigations water per unit time than the quantity of sucrose 
using a laboratory diffuser, in which distilled water crystallizable on the existing crystal surface at a 
was used as extraction liquid at  70°C, showed that corresponding syrup concentration. 
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Adsorption purification of beet sugar factory products 
by granular active carbon in a continuous stream. 
YA. 0 .  KRAVETS, A. K. KARTASH~V. Yu. D. G ~ L ~ v N -  
YAK and A. A. IVANYUK. Sakhar. Prom., 1971, 45, 
(I), 6-11.-Tests are reported in which a thick 
juice-remelt liquor mixture was passed through a 
counter-current adsorption column and decolorized 
with AG-3 granular carbon. Initial colour of the 
53-57"Bx solution varied in the range 27-1 12% and 
was reduced to 16-3IoSt, i.e. 41-73% colour removal. 
Other advantages of the treatment included higher 
purity and better molasses exhaustion as well as 
shorter boiling times. 

* * *  
pH change in sugar solutions during evaporation. 
M. A. GEISHTOVT. L. P. M A I O R ~ V A  and V. V. MAIOROV. 
Soklrar. Prom., 1971. 45, (I), 14-16.-Tests are 
reported in which sugar solution was treated in a 
single-tube evaporator provided with means for both 
natural and forced circulation. Samples taken every 
5 min during 3 0 4 0  min were cooled to 20°C and 
the pH measured. The pattern of Pall in pH as a 
function of evaporation time and temperature is 
indicated in graph form. showing that the higher the 
constant temperature the more quickly will the point 
be reached at which the fall will change from gradual 
to abrupt. A formula is given for calculation of the 
maximum retention time in the evaporator as a 
function of temperature. 

* * X  

Improving DDS diffuser operation. M. I. YANITSKII. 
Sakltar. Prom.. 1971.45, (I), 33-34.-As an alternative 
to the recommendation by the Polish licensed manu- 
facturers of the DDS diffuser to have a tank available 
to hold the juice flowing down the trough when the 
diffuser stops working for more than 10 minutes, the 
author suggests raising the height of the wall section 
carrying the 1st and 2nd sight glasses near the feed 
end and thus increasing tlie level carrying capacity 
of the idle diffuser. This would also help in restarting 
tlie diffuser, it is pointed out. 

* * *  
Sulphitation under vacuum. ANON. Sakkar. Prom., 
1971. 45, (I), 3635.-Brief mention is made of the 
sysrem at one Soviet sugar factory where the three 
sulphitation towers operate under vacuum, each 
being provided with its own small condenser. 

* * *  
Automatic unit for counting the finished product. M. 
KRETOV. S(rk1iar. Prom.. 1971, 45, (I), 35-37.-De- 
tails are given of the automatic system at a Soviet 
factory for counting up to 2500 50-kg bags of sugar 
per hour. 

* * * 
Differences in the extraction of beet from humid and 
continental regions. K. VUKOV. Zucker, 1971, 24, 
4348.-The physical properties and chemical com- . 
position of beers grown in western and north-western 
Europe are shown to be so vastly different from those 
of beets grown in central and eastern Europe as to 
create differences in diffusion. The former beets, 
grown under cold, moist conditions, are fragile but 

have a higher permeability and a lower marc and 
non-sugar content than beets grown under contin- 
ental conditions in warm summers which, in the 
second half, are characterized by drought. Cossettes 
from beets grown in the humid regions should be 
thicker, which necessitates a longer diffusion time than 
with conrinental beets, although the juice purities are 
higher than with the latter. 

* * *  
Pitting corrosion of stainless steel evaporator tubes used 
in the British Sugar Corporation Limited. M. E. 
GILES and N.  REED. Surr. BoIge, 1971, 90, 57-70. 
See I.S.J.. 1971, 73, 22. 

* * X  

Utilization of liquid and gaseous fuels in sugar factory 
lime kilns. P. DUPONT. Sucr. Belgc, 1971,90,73-78. 
The use of various oils and of butane, propane and 
natural gas as fuels for lime kilns is discussed, and 
kiln designs for operation with these fuels are exam- 
ined as well as the various methods of operation where 
the usual vertical kiln is converred. As regards the 
effects of the fuels on sugar factory processing, the 
main drawback in the use of liquid fuels is considered 
to be inflexibility in CO, production which is smaller 
than with coke, ranging from 36.1% w ~ t h  heavy oil 
to 29.9"/,1th natural gas compared with 38.2% w ~ t h  
coke, as indicated in a table of representative values. 
However, on the cost side, it is shown for a Moroccan 
sugar factory that a new oil-fired kiln would be paid 
for in 10 years and a converted kiln in 4 years. It is 
emphasized that installation of a new kiln in a sugar 
factory is never without teething troubles. 

* * * 
Enzymatic hydrolysis of pectin. 11. Hydrolysis of 
pectin in raw juice. R. BRETSCHNEIDER, J.  C O P ~ K O V ~  
and B. KALIKOVL. L i ~ t y  Cukr., 1971,87,18-21.-Tests 
with raw juice samples and a model solution were 
carried out to determine the effect of pectin hydrolysis 
on carbonatation juice. After 15 minutes' hydrolysis 
with" Sparkl-L" preparation and a pectinase prepara- 
tion, respectively, the pectin content fell to a satis- 
factory level, there was no rise in the dextran content 
and foaming during carbonatation was reduced. The 
pol and colour of the thin juice remained unchanged, 
while the physical properties of 1st carbonatation 
juice were improved. The pectinase preparation 
proved better than the "Sparkl-L". Although the 
preparations would be of benefit for low quality juice 
treatment, their high cost must be considered. 

* * *  
Practical examples of tabular calculation of optimiza- 
tion and planning. B. PAULI. Zucker, 1971,24,67-73. 
A method of calculating the economically optimum 
use of power plant is explained with the aid of two 
examples, the second of which concerns application 
of three back-pressure turbines of varying capacity in 
a sugar factory. The best possible load distribution 
on the turbines to give maximum power output at 
any given total throughput is calculated. The advan- 
tages of the method are discussed. 



Improvement in a sugar refining scheme based on 
ion exchange purification of syrups. M.  B. YARMOL- 
INsKIr et a/. Sakhar. Prom., 1971, 45, (I), 20-26. 
Details are given of a scheme, tested on  a pilot and 
factory scale, in which the syrup for refined sugar 
0-massecuite (made exclusively from white sugar 
and hence of very high purity) was treated with bone 
char and then with decolorizing resin. The result was 
a syrup colour averaging 0.19"St instead of 0.85"St 
with the conventional scheme, plus subsequent 
improvements in colour of the massecuites, run-offs 
and final sugar. It was also possible to  boil refined 
sugar 1st massecuite from syrup of much higher 
Brix (71" instead of 63"). Flow sheets and tabulated 
data are given. 

* * *  
Processing cane raw sugar at Latvian sugar factories. 
Yu. A. SEMENTSOV, I. B. KALVISH, I. Z. GERCHIKOV 
and N. G. SAL'NIKOV. Sakhar. Prom., 1971, 45, (I), 
26-29.-Reference is made to the excellent perform- 
ance of Latvian sugar factories in refining imported 
raws, and the measured adopted to reduce the 
bacterial content of raw and white sugar as well as 
process water are discussed. The counts of various 
types of micro-organisms in sugar and water during 
February-june are tabulated. 

Optimum conditions for thermal activation of bauxites 
used as colour adsorbents in the sugar industry. J .  1. 
VAVRA and L. M. PETROV. Glas. Kliern. Druskiva. 
1970, 35, 32.-Five kinds of Yugoslavian bauxite 
were tested for their optimum thermal activation 
conditions with a view to their use as adsorbents in 
the sugar industry. Granulated samples in beds of 
varying thicknesses were heated for various periods 
at  a temperature in the range 200-900°C and their 
activity then determined in terms of the extent of 
adsorption of colouring matter from model molasses 
and sugar solutions. All the samples displayed 
optimum adsorption after heating in the range 
450-500°C. Up to  this temperature a correlation 
was found between adsorption capacity and loss due 
to ignition. Red bauxite was found to have greater 
adsorptive capacity than white bauxite. 

Graphical atlas for the treatment of refinery syrups. . 
A. PASETTI. Inn. Sacc. Ital., 1970, 43, 203-208.-The 
results of a series of tests are indicated in graph form 
which demonstrate the effect on "/,ecolorization of 
variations in the amount of active carbon, time of 
contact, temperature, syrup Brix, p H  and initial 

colour, as  well as  the effect of time and initial colour 
and of p H  and purity on the increase in syrup colour, 
and the effect of Brix and temperature on syrup 
filtration rate. Other aspects of syrup decolorization 
are discussed. including the treatment of turbid 
syrups compared with clear syrups, etc. 

Combining defeco-saturation and sulphitation in purifi- 
cation of raw sugar remelts. M. I .  DAISHEV, V. T. 
SIJI and T. P. TRIFONOVA. Sakllar. Prom., 1971, 45, 
(2), 10-12.-Preliminary tests indicated that in 
simultaneous treatment of raw sugar remelt liquor 
with lime and SO,, the latter was responsible for only 
some two-thirds of the overall decolorization. In 
subsequent experiments, 55"Bx remelt liquor was 
simultaneously limed with 0 . 2 4 4 %  CaO on solids 
weight and gassed with CO, to a pre-set pH range. 
After filtration, the liquor was sulphited to pH 7.2-75. 
While the decolorizing efficiency rose slightly with 
increase in C a O  and was greater with increase in the 
pH range, best results were achieved by gassing with 
CO, to p H  8.4-8.6, filtering, and simultaneously 
treating with SO, and 0.1% C a O  on solids weight; 
the maximum decolorizing efficiency (70.1% was 
achieved where only 0.4% CaO was added in the 
preceding defeco-saturation, after which decoloriza- 
tion fell with increase in the CaO addition in defeco- 
saturation. The maximum decolorization contrasted 
with 46-54.9% where no lime was added with the 
SO,, although with increase in the quantity of lime 
added in the preceding defeco-saturation, the maxi- 
mum (65.8%) obtained with defeco-sulphitation had 
to  be compared with 54.1-64.0% using only sulphita- 
tion after defeco-saturation. 

Hong Kong refinery buying new equipment and diversify- 
ing. R. J. LEFIINGWELL. S y ~ a r  Azicar, 1971, 66, 
( 1) .  46, 50.-Following the establishment of sugar 
production facilities in other countries of the Far 
East, the markets for refined sugar from the Taikoo 
Sugar Refining Co. Ltd. of Hong Kong have been 
reduced from nearly 70,000 tons to  41.000 tonslyear, 
and it is anticipated that they will become steady 
at  about 35,000 tonslyear. New centrifugals, clari- 
fication and filtration plant, silos and pack~ng equip- 
ment are being installed on the advice of Tate & Lyle 
Technical Services Ltd., and diversification planned 
into liquid sugars, yeast, and possibly candy manu- 
facture. Advantage is being taken of the refinery's 
assets-a wharf, water reservoirs, buildings and land- 
to improve the company's position. 



The effect of temperature and concentration on pH 
measurement of beet sugar factory products. S. SUBAY- 
GIL. Seker, 1970,19, (76), 364.-Tabulated data for 
products from four Turkish sugar factories demons- 
trate the fall in the measured p H  value with rise in 
temperature over the range 20-9WC, the difference 
in measured p H  per 10°C deviation from 20°C being 
given for each product. Data for white sugar and 
molasses showed that although the general trer,d was 
for the measured p H  to fall with decrease in Brix, 
in some cases the measured pH at 40°Bx was higher 
than at  70°Bx. In all cases the measured pH fell with 
increase in molasses dilution up to 1 :4, the effects of 
temperature and dilution being additive. 

* * * 
Differentiation of hyperthermophilic Bacillus strains 
from sugar factory diffusion units by means of numerical 
taxonomy methods. F. HOLLAUS and H. KLAUSHOFER. 
Johrc.sDer. Zuckerfor.scl~ungs-ht. (Vienna), 1969170, 
85-86.-See KLAUSHOFER & HOLLAUS: I.S.J., 1971, 
73, 184. 

* * *  
Collection of hyperthermophilic bacteria a t  the Micro- 
biological Department. F. HOLLAUS and H. KLAUS- 
HOFER. Jalirc,sher. Zuckerforschungs-Inst. (Vienna), 
1969170, %-Means used to preserve more than 100 
bacterial isolates taken from Austrian sugar factory 
diffusers over the last 4 campaigns are described. 
The aim is to maintain the properties constant and at  
the same time make the samples available for rapid 
culture. 

* * * 
Determination of sucrose, invert sugar and lactic acid 
in cultures of Bacillus stearothermophilus. H. KLAUS- 
HOFER, G. POLLACH and H. H A B ~ C K .  ja/?re.~her. 
Zuckerforsclzungs-lnst. (Vienna), 1969170, 88-89.-Of 
various methods examined for determination of 
sucrose and invert sugar in B. stearotkerrnop/~ilus 
cultures, the most suitable was found to be one in- 
volving the use of Miiller's solution; for lactic acid 
determination a thin-layer chromatographic method 
was selected. 

* * * 
Biochemistry of beet invertase. R. KLEMEN and H. 
KLAUSHOFER. Jahresber. Zuckerforschungs-Inst. 
(Vienna), 1969/70,90-92.-Tests with brei from deep- 
frozen and stale beet to which water had been added 
showed that within a day considerable quantities of 
invert sugar had formed. When toluene was added, 
the quantities were smaller than with water alone or 
with "Tego" (a disinfectant). Similar tests with fresh 
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beet made available during the summer growth period 
showed that the invert sugar formation was most 
marked with the youngest beet and fell with age. 
Tests in which whole slices of beet were shaken in 
water with air feed showed that invertase formation 
was considerable. It is suggested that toluene in- 
hibits synthesis of the enzyme but does not affect the 
action of invertase already present. "Tego" evidently 
does not inhibit the synthesis. Reference is made to 
the findings of BACON et al.' concerning beet invertase 
and invertase inhibition. 

Development and checking of analytical methods. 
Determination of iron with "Ferron". W. WRUSS. 
Jahresl~er. Zuckerforschung,s-Inst. (Vienna), 1969170, 
93-95.-Full details are given of the method, briefly 
reported earlier2, for determination of iron in thin and 
thick juice and molasses. The method is claimed to 
be highly suitable for routine analysis, since it takes 
only a maximum of 15 min, is simple and has good 
reproducibility. 

* * *  
Determination of iron in sugar factory juices by means 
of atomic absorption. W. BRAUNSTEINER, G. FORSTER 
and P. HORIL. Jahresber. Zuckerfirschungs-Inst. 
(Vienna), 1969170, 95-97.-The use of atomic ab- 
sorption spectroscopy to determine iron3 was extended 
to sucrose solutions of 15, 30, 45 and 60% concen- 
tration containing 1-10 ppm of iron. The addition of 
methanol reduced the fall in extinction with increase 
in sucrose concentration which was most marked 
without methanol. Addition of 40 cm3 methanol to 
10 g of sucrose solution caused the absorption to 
remain constant (within the limits of measuring 
accuracy) at  the same iron content, irrespective of 
sugar content. The nature of the effect of the methanol 
was studied by determining the viscosities and surface 
tensions of the solutions. The viscosities were estab- 
lished according to the time taken for 10cm3 of 
solution to pass under suction into an atomizer, where- 
by the methanol was found to increase the viscosity 
slightly. Tensiometric measurements showed that 
methanol considerably reduced surface tension, so 
that under otherwise equal conditions the solutions 
were atomized more finely and a greater quantity of 
sample passed through the flame to give a greater 
absorption. 

- -  - - 
Biochem. J., 1965, 94, 175-182. 
I.S.J., 1970, 72, 314. 
ihicl., 313. 



Laboratory methods and Chemical reports 

Lactic acid determination in raw juices by means of 
thin-layer chromatography. H. POLLERES. Jahresber. 
Zuckerforschungs-Inst. (Vienna), 1969/70,97-99.-See 
PREY & POLLERES: I.S.J., 1970,72, 184. 

* * * 
Improvement of thin-layer chromatographic determin- 
ation of raffinose. W. BRAUNSTEINER. Jahresher. 
Zuckerforschungs-Inst. (Vienna), 1969/70,99-100.-Of 
various coats and solvents tested for suitability in 
thin-layer chromatographicdetermination of raffinose, 
"Kieselgel G" and 9:1 acetone:water proved the best 
despite their susceptibility to interferences and in- 
adequate reproducibility. To overcome these prob- 
lems it was found best to lay the plates for a short 
time in the open air between activation at a given 
temperature and development of the spots. Repro- 
ducibility can be improved by adding small anlounts 
of acetic or formic acid, although even with these 
measures the method still lacks the desired accuracy. 
Thymol-sulphuric acid proved successful as a spray 
reagent and there was no marked fading of the 
spots. Accuracy of beet brei raffinose determin- 
ation is still poor at 20-30% in the range 0.34.5pg. 

* * *  
Determination of the phosphorus content in sugar beet 
samples. W. BRAUNSTEINER. Jahresber. Zucker- 
forschungs-Inst. (Vienna), 1969170, 101.-The method 
described is based on colorimetric determination of 
the yellow phosphovanadomolybdic acid formed by 
reaction of phosphate ions with a reagent containing 
vanadate and molybdate ions. Beet brei samples 
were dissolved in a perchloric and nitric acid mixture 
and the solution then diluted with water and boiled 
for a brief period to hydrolyse any pyrophosphate 
Ions present. Treatment with sulphuric acid in the 
presence of selenium, as described in the literature, 
gives the same results as with the mixture used above, 
but is considerably more time-consuming. Turbid 
solutions made up of 26 g beet $ 177 cm3 water were 
easily clarified with 10% trichloroacetic acid, after 
which the phosphate ions were easily determined. 
From the results it is concluded that the greatest part 
of the phosphorus in beet is present as phosphate, the 
remainder being organically bound. 

* * *  
Spectroscopic determination of betaine in sugar factory 
products. S. PIEH. Jahresber. Zuckerforschungs-Inst. 
(Vienna), 1969170, 101-104.-Infra-red spectroscopic 
determination of betaine in beet molasses by the 
attenuated total reflection method with a Perkin- 
Elmer instrument using a germanium crystal was 
carried out in the spectrum range 1400-1320cm-'. 
The optimum sample comprised 7.2 g of molasses 
diluted with 2cm3 of water. The betaine contenis 
found by reference to a calibration curve for four 
factories had a mean varation of 1 2 % .  The method 
takes only a few minutes, and the lower determination - 
limit is about 0.25% betaine by weight. 

* * * 
Investigations on factory molasses. L. WIENINGER, W. 
SZOKOL and W. BRAUNSTEINER. Jahresber. Zucker. 

forschung!-Inst. (Vieima), 1969170, 112-1 13.-Beet 

molasses from the 1969170 campaign were analysed 
and the results compared with data from previous 
campaigns. Measurements of viscosity at 45-65'C 
showed that it fell considerably with increase in the 
degree of exhaustion, since sucrose in supersaturated 
solution raises the viscosity to a far greater extent 
than the corresponding non-sugars concentration. 

* * *  
Sulphitation of sugar factory juices. H. POLLERES. 
JaIrrr.~her. Zuckerforscltungs-Inst. (Vienna), 1969170, 
113-1 14.-Previous experiments were continued1, in 
which invert sugar was decomposed in alkalinemedium 
and sodium sulphite added at the temperature of a 
boiling water bath. A slight reduction in extinction 
of the sugar solution occurred in both visible and U.V. 

light, the reduction increasing with increase in the 
amount of sulphite added at the same colour concen- 
tration. Further tests with glucose solution, varying 
the ratio of glucose to sodium sulphite, reaction time 
and reaction temperature, revealed a maximum in the 
extinction curve in the U.V. range between 250 and 
300 nm in the presence of sulphite, but, as was found 
with sucrose solution, the value was higher than in 
the case of a purely alkaline decomposition under 
identical conditions. Considerable difference was 
found between colour formation in the presence and 
absence of sulphite ions. 

* * * 
uerermination of peptide nitrogen (reactive nitrogen) in 
beet and sugar factory juices. G. PETERSHOFER. 
Johrc~shi~r. ZuckerJor.sc.hun~s-hsf. (Vienna). 1969170, 
115.-See PREY & PETERSHOFER: I.S.J., 1970.72, 152. 

* * *  
Investigation on "Sephadex" gels. H. ANDRES. 
Jahresher. Zuckerforschun~s-Insf. (Vienna), 1969170, 
120-124.-Gel filtration on columns of "Sephadex" 
G 24, G 50 and G 75 was used to fractionate browning 
reaction colorants formed by alkaline decomposition 
of sucrose and to determine their molecular weights. 
It was found that the course of the decomposition 
under otherwise identical conditions is strongly de- 
pendent on the alkali cation. Varying concentrations 
of acid amino-acids were also added to sucrose under- 
going alkaline decomposition; the use of invert sugar 
instead of sucrose permitted an end-point of the 
browning reaction to be reached more quickly. The 
zoning in the columns was facilitated by use of a 1:l 
diluted molasses solution; this was also used, in its 
capacity as a N-containing alkaline sugar decompo- 
sition product, as a contrast to the pure alkaline 
sucrose decomposition process. The addition of in- 
creasing amounts of sodium chloride (0.5-10%) to the 
0.02M borate buffer solution used for elution enabled 
certain fractions to be isolated in very pure state, 
although distilled water used for elution had optimum 
properties for molecular weight determination of the 
molasses fractions. Tlie extinction curves for the 
fractionation were considerably different in U.V. liglit 
than in visible light. Fifteen fractions were isolated 
on "Sephadex G-25"; these had molecular weights in 
the range 50-5000. 
' I.S.J., 1970, 72, 310. 



Continuous fermentation of forage yeast in Cuban cane 
molasses. K. BERAN and 0. ALMAZ~N.  Sobre 10s 
deriva(t0.Y ck la caia de azzicar, 1968, 2, (I), 5-20. 
Experiments have been made to  determine the effects 
of a number of factors on the yield of yeast and its 
activity as measured manometrically. The rate of 
dilution affects yield with a slight increase followed 
by a sharp decrease. Yield was greater at  p H  4.5 than 
at 3.5 or 5.5. When the P,O, content of the yeast was 
greatest the yield was also highest, but the P,O, content 
was always at  least 1.7%. The effect of temperature 
was as described in the literature, i.e. above 35°C 
there was a drop in yield. 

* * *  
Study on the structure of Cuban dextran. L. C. 
BROSSARI). Sobre 10s (krivar1o.s (1' la CNZU rfc azlicar, 
1968, 2, (I), 41-47.-The structure of dextran pro- 
duced at  Central Espalia is found to include 6.1"/,f 
alpha 1 :3 bonds, 1.1% of alplia 1:4 bonds and about 
93% of alplia 1.6 bonds. It is concluded that this 
dcxtran is similar to NRRL B-512 dextra~i. 

* * *  
The use of furfuryl alcohol as a binding agent in the 
preparation of pressed boards from bagasse particles. 
I. M. A. Youxc;. Sohrr 10s t1cri1~atto.r rlc la caZu (1. 
nxic(~r.  1968, 2, (1). 48-54.-Particle board has been 
prepared from furfuryl alcohol and bagasse using 
maleic or toluene sulphonic acid as catalyst. The 
material has a superior resistance to water to that 
made from urea-formaldehyde resins at the same 
density. 

* * * 
Study on the properties of dextran. A. BELL, X. 
ALVAREZ and M. ACUILERA. Sohrt~ 10s r1~rivarlo.s (1. 
la caia rle azicar, 1968, (2), 47-55.-Details are given 
of analytical techniques employed for determining 
the characteristics of dextrans and data tabulated 
which were obtained for ten samples produced in 
Cuba. Thc characteristics included moisture, sul- 
pliated ash, reducing substa~ices, nitrogen, plios- 
pliorus, and pH. density and viscosity in 2"/,0lution. 

* * *  
Possibility of obtaining furfural from trash, pith and 
bagasse. Obtaining furfural in semi-industrial equip  
ment. A. MILOVANOV, Y. OLGULN and E. COIIONA. 
Sohrc, 10s tlcrivatlo.~ tic /(I caiicr (1. azicar, 1969, 3, 
(I), 2-10.-Laboratory yields of furfural from bagasse, 
trash and pith were 10.9"/, 11.6% and 9.7%, res- 
pectively, the furfural quality being practically the 
same in all cases. The possibility of obtaining fur- 
fural from bagasse was confirmed by pilot plant 

experiments using 6-7 atm. pressure and &SO4 as 
catalyst, the yield being 11-12% on bone-dry bagasse. 
The crude furfural condensate is acid and is rectified 
with or without prior neutralization; the slight 
differences in the characteristics of the furfural are 
tabulated. 

X  * * 
Acetylation of u-cellulose from bagasse in the presence 
of urea and ammonium sulphate. J. L o ~ o s  and Y. 
LINES. Sohre 10s rlvrivados (ICJ la caiia de azicar, 1969, 
3, (I), 34-41.-The formation of cellulose acetate 
from bagasse in the presence of ammonium sulphate 
and urea has been studied with varying proportions 
of each of the reaction components. The optimal 
variant was considered to be the reaction of 25 g of 
comminuted cellulose with 90 cm3 acetic acid, 150 
cm5 acetic anhydride, 5 g urea and 1 g (NH,),S04 a t  
reflux temperature for 25 niin from the start of heating. 
The hydrolysis is carried out a t  40°C with the addition 
of 250 cm3 acetic acid, 115 cm3 water and 15 cma 
conc. H,S04 for 150 min. The characteristics of the 
product are within the range of commercial products 
as regards yield, degree of acetylation and degree of 
po!ynierization. Comparative data are given for 
acetate obtained from wood cellulose in similar 
conditions. 

X * *  

Utilization of furfural-urea resins in the manufacture 
of bagasse boards. M. CHERKASOV and J. L o ~ o s .  
Sohre 10s dorivarlos tle la caiia rle azlicar, 1969, 3, (2), 
13-17.-Synthetic furfural-urea resin can be used as 
a binding agent in bagasse particle board manufacture, 
but it is viscous and requires a rather high consump- 
tion of solvent alcohol and of furfural; consequently 
it is prepared as a "liquid resin" which can be stabil- 
ized with triethanolamine and stored, and which can 
be used without a solvent to prepare a board of prop- 
erties similar to commercial "Miratex" board [density 
0.76 g/cm3, water absorption 27-30% after 24 h;., 
10-15"/,eformation, niodulus of rupture 130-184 
kg/cm2 (dry) and 45-70 kg/cm2 (wet)]. The resin is 
normally prepared by heating 1 mol of urea with 2 
mol of freshly distilled furfural and sullicient 3% 
aqueous NaOH to give a p H  of 7.5-8.0. After heating 
to the boil (125-127°C) for 3 hr, suficient 5% HCI 
is added to reduce the p H  to 5.5 and hea!ing continued 
for 2 hr, after which the mixture is cooled, the un- 
reacted urea filtered off and the resin precipitated by 
adding to 5-10 volumes of water. The "liquid resin" 
is prepared by adjusting the p H  with acid after only 
1 hour, and eliminating the precipitation in water. 



UNITED STATES Continuous carbonatation. F. N. DOMSA. of Bucharest. 
Rumania. 3,506,484. 23rd June 1966; 14th ~ ~ r i l  

Bagasse board. C. C. CAMPBELL, J. W. SCHICK and 1970. 1; 
J. H. STOCKINGER, of Cherry Hill, N.J., USA, assrs. The carbonatation tank comprises a series of corn- OIL ''. 3,410,813' 30th March 1966; 12th partments I-VI formed between the side walls by 
November 1968.-Pretreated whole un-depithed vertical lateral walls 1, and horizontal lateral floors 3 bagasse is combined with a thermosetting resin which are stepped. Across the full width of the walls 1 (comprising the product of reaction of a ketone having is a gap a which connects the saturation space an a-H atom, an aldehyde and a phenolic compound with an auxiliary space S,  formed by weir 4 and its in the Presence of a base), moulded and the resin foot 5. ~~i~~ enters the first compartment I by way cured. The bagasse is pretreated with a water- of pipe in the end wall fills spaces S, and $., repellent substance (a water-insoluble wax) which is and overflows into compartment II. After either a silicone oil, petroleum oil or water-insoluble 

merit 111 part of the juice overflows onwards through wax and heated at an elevated temperature below 
about 250°F for between 10 minutes and 24 hours 
to flux and distribute the substance uniformly. 

* * * 
Bagasse board. J. F. RAKSZAWSKI and H. F. SCHROE- 
DER, assrs. ESSO RESEARCH & ENGINEERING CO. 
3,493,528. 23rd October 1967; 3rd February 1970. 
Bagasse is milled to give pith-and-fines and fibre 
fractions; the former is adjusted to between 15 and 
30"/,20-25%) w/w, and at least 6% (7-15%) of a resin 
[of 10-1000 (10-600) (600-1000) cp viscosity measured 
on a 38% aqueous solution] added to the mixed 
fractions and these separated and formed into a 
laminar structured board having at  least a fibrous 
layer and a pith and fines layer, and the resin cured 
to give rigidity. The ratio of resin concentrations in 
the two fractions ranges from about 1.8 to about 3.5 
(below 2.5) (below 3.5). 

* * *  
Animal fodder. H. E. BODE, or Cleveland, Ohio, 
USA. 3,505,073. 1st March 1965; 7th April 1970. 
Molasses is diluted and fermented with suitable 
micro-organisms until > 95% of its sugars are 
converted to lactic acid and the latter neutralized with 
lime; the product is dehydrated and may then be 
blended with not more than one third of its weight 
of a dry comminuted animal feed product. Before 
dehydration the product may be treated with di- 
ammonium phosphate to precipitate the Ca as calcium 
phosphate, and to convert the fermentate to ammon- compartments IV, V and VI, overflowing up pipe 6 
ium lactate. Residual dextrose after the lactic acid and being emptied through pipe 7. The bulk of the 
fermentation may be converted to gluconic acid .juice from compartment 111 is withdrawn from the 
by glucose oxidase. bottom of compartment IV through port 7' and 

- - - - - - -  - 
Copies of Specifications of United Kingdom Patents can be obtained on application to The Patent Office, Sale Branch, 

Block C, Station Square House, St. Mary Cray, Orpington, Kent (price 25p each). United States patent specifications are 
obtainable from: The Commissioner of Patents, Washington, D.C., 20231 U.S.A. (price 50 cents each). 
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pumped to the feed pipe 9 so that the ratio of recycled Cane heaper. H. M. MARTIN and P. J. POCHE. 
juice to fresh juice is say 8:l. 3,515,256. 4th November 1968: 2nd June 1970. 

Carbon dioxide gas is admitted under the control + + *  
of valves 14 through pipes 13 to the bottom of each 
compartment through the distributors 12, reacting 
with the lime content of the juice; unreacted gas 
passes upwards to the space in each compartment 
above the liquid level and is withdrawn through vent 
pipe 17 in the lid 16. 

* * *  
Beet thinner. B. A. SHADER, of Denver, Colo., USA, 
assr. EVERSMAN MANUFACTURING CO. 3,512,587. 9th 
October 1967; 19th May 1970. 

* * +  
Bagasse press. H. F. SILVER and F. B. PRICE, of 
Denver, Colo., USA, assrs. C F & I ENGINEERS INC. 
3,513,770. 15th May 1968; 26th May 1970. 

The bagasse press is of the cone type1 in which 
rotation of cones set at an angle to eachother com- 
presses bagasse fed at the side of greatest distance be- 
tween their edges as it passes round to where the 
distance between these edges is at a minimum. The 
cones, being perforated, permit the passage of juice 
which is recovered while the compressed bagasse is 
of lower moisture con- 
tent. One cone is 
stationary while the 
other 42 pivots about 
upper and lower hinge 
pivots 44 under the 
influence of a hydraulic 
cylinder 57 carrying the 
strap 56 which is pivot- 
ally connected by links 
52, 55 to lugs 50, 
53 on the housings 
of the two cones. 

Laboratory system for automatically analysing mashed 
sugar beet samples. L. H. WESTESSON. of Arlov, 
Sweden. assr. INGENI~RSFIRMAN NILS WEIBULL A.B. 
3,517,709. 29th February 1968; 30th June 1970.-The 
laboratory system involves the movement of the 
samples along a conveyor which includes a number of 
stations where weighing and various steps in the anal- 
ysis of the samples take place. The samples are held 
in open-topped containers which are moved by 
grippers and associated arms for transverse move- 
ment off the conveyor to a stationary base and back 
again; after the sequence of analytical steps is com- 
pleted the sample container is inverted, washed out 
and carried by a return conveyor to the start position. 

* * * 
Mechxnical screw press. D. K. BREDESON, of Piqua 
Ohio, USA, assr. THE FRENCH OIL MILL MACHINERY, 
Co. 3,518,936. 9th September 1968: 7th July11970. 

The press is a two-stage unit with a first section 10 
and a second section 12. A common shaft 36 rotates 

The cylinder acts on 
piston 58, thus drawing the two housings and cones 
together on the pressure side. 

Rotation of the cones is brought about by motors 
21 acting through gearing 22, 23, 24, and the bagasse 
feed is by way of pipe 78, the dried bagasse leaving 
through chute 90. 

within both sections carrying material for pressing 
from the feed 34 to the discharge 78'. The shaft is 
provided with scroll sections 42.44,45,46,47,48,50, 
while t ~ i e  housing has internal axial ribs between 
which are apertures for expressed liquid. 

In the middle of the press is an annular housing 14 
with bearings 72, 73 supporting a choke 75 which 
has a tapered inner surface 76; a helical external 
thread on the choke is engaged by the ring gear 80 
and this is driven by gear 85 on shaft 86 through the 
linkage 89, 85 from a motor 90 which is automatically 
controlled by the unit 92 in response to the pressure 
and/or temperature sensing device 91. The operation 
of motor 90 causes the choke 75 to move axially 
along the shaft, so increasing or decreasing the aper- 
ture 78 between it and collar 61. The once-pressed 
material leaving this gap expands in the open ring 
surrounding sleeve 62 and then is picked up by the 
second worm and taken along to the second choke 
75' which is controlled similarly to the first. 

'See U.K. Patent 1,095,108; Z.S.J., 1968, 70, UO. 



Statements published under this heading are based 
on information supplied by the firm or individual 
concerned. Literature can generally bc obtained 
on request from the address given. 

Cane loader. Salopian-Kenneth Hudson Ltd., Prees, . ,@Whitchurch, Shropshire, England. 
The "Project 300" cane loader, developed from 

the Funkey-Bell machine, is mounted on a tricycle 
chassis with two independently-powered front driving 
wheels acd a rear castor wheel. The front wheels 

are individually driven by hydraulic motors, the 
speed, direction of travel and braking of each wheel 
being controlled separately by a foot pedal. With 
such manoeuvrability there is no need for a slew 
boom, and a fixed boom fitted immediately over the 
front wheels provides maximum stability and traction 
under all loading conditions. The operator's hands 
are completely free to work the boom controls, and 

the same grab forks are-able to push, pile and grab 
in one operation. The absence of a separate push 
piling manoeuvre increases the speed of operation 
and almost eliminates the rolling of stones into the 
cane during collection. The total weight of the loader 
is 5700 Ib (2600 kg), its forward speed in the field is 
6 mph (10 kph), its maximum overall width is 8k ft 
(259 cm) and its turning circle 10 ft (305 cm). Clear- 
ance height is 74 ft and it has a g i f t  (290 cm) lift 
under the grab. Capacity normally averages 25 
tons/hr but can reach 40 tons/hr. The method of 
operation of the loader is demonstrated in the two 
illustrations, and full details of the machine are 
obtainable in a brochure obtainable from the above 
address. Also available is a costing exercise in which 
the economics of installing five loaders (one per estate 
and one spare) on a group of four estates functioning 
as one unit were compared with the costs of hand 
stacking of cane. This report was compiled by a 
customer who had already installed the loader on 
some of his estates. 

Stork-Werkspoor boilers for Indonesia.-Stork-Werkspoor 
Sugar N.V., of Hengelo, Holland, have received an order for 
three Stork-Babcock "Bi-drum" boilers fired by bagasse or 
oil for supply to Tjukir, Ngadiredo and Tasikmadu sugar 

factories in Indonesia. The boilcrs for the first two factories 
will have a rated output of 20 tons of steamlhr, while that for 
Tasikmadu will have an output of 40 tonslhr. Steam pressure 
will be 20 atm (gauge) and the temperature 350'C. This order 
will bring to 10 the total of SWS boilers ordered and partly 
completed for the Indonesian sugar industry since 1969. The 
other sugar factories involved are Djatiroto, Rendeng and 
Tersana Baru (supplied with 40 tons/hr boilers, two of these 
being orders for Djatiroto), and Gempolkrep, Pandji and 
Modjopanggung (20 tons/hr). The illustration shows part 
of the new boiler installation at Djatiroto. 



ISJ Panel of Referees 

M R. OLOF WIKLUND, who has been a member 
of our Panel of Referees since its inception 
in 1955, has announced his retirement from 

the Swedish Sugar Corporation and from active 
participation in the sugar industry, including member- 
ship of the Panel. 

During the past sixteen years Mr. WIKLUND has 
given us the benefit of his experience and judgement 
in assessing the value of technical papers submitted 
for publication, and we, our readers and the authors 
are in his debt for the exercise of this expertise which 
has helped to maintain the high standard of editorial 

quality in our pages. We gratefully wish Mr. 
WIKLUND a long and happy retirement. 

We are happy to announce that Mr. THOMAS 
RODGERS, B.Sc., A.R.C.S.T., C.E., M.I.Chem.E., 
F.I.F.S.T., has kindly agreed to serve on our Panel 
of Referees. Born in Greenock in 1923, Mr. RODGERS 
was educated at Gourock and Greenock High Schools 
and later at the Royal Technical College, Glasgow 
(now the University of Strathclyde). He graduated 
with Honours in Chemical Engineering in 1943, 
obtaining the Diploma with Distinction in Chemical 
Engineering of the Royal Technical College, and 
served an abbreviated engineering apprenticeship 
with the well-known sugar machinery manufacturing 
company, Mirrlees Watson Co. Ltd., of Glasgow. 
After two years working on petroleum research he 
joined the British Sugar Corporation Ltd. at their 
Technical Headquarters in Peterborough and was for 
two years personal assistant to J. CAMPBELL MAC- 
DONALD, later the first Technical Director of the 
Corporation and one of our Referees until his death. 

After a further two years as assistant to N. M. 
ADAMS, also later Technical Director of the Corpora- 
tion, Mr. RODGERS moved in 1949 to the Bury St. 
Edmunds sugar factory where he was a Shift Super- 
intendent until 1952, and subsequently to Newark as 
a Shift Superintendent for a further year. He became 
Assistant Works Manager at lpswich factory in 1953 
and five years later became Works Manager at 
Kine's Lvnn. In 1963 he returned to the Central 
offices at peterborough as Planning and Development 
Engineer of the Corporation. In 1968 Mr. RODGERS 
succeeded Mr. ADAMS as Senior Technologist and on 
Mr. ADAMS' retirement in 1970 Mr. RODGERS became 
Production Director of the British Sugar Corporation 
Ltd. 

Mr. RODGERS joined the Institution of Chemical 
Engineers in 1943 and was elected Member in 1965. 
He is also a founder member and Fellow of the Insti- 
tute of Food Science and Technology. 

Brevities 
Hawaiian difficulties through US Mainland shike1.-Emerg- 

ency storage of strgar began in Hawaii In September with the 
continuation of strikes which had shut down the ports on 
the West Coast of the US Mainland. By the end of the month 
nearly 29,000 tons of sugar was to be stored under cover while 
another 1000 tons was to be stored outside, protected by 
plastic coverings. Storage costs are incrcascd for this sugar 
and even more for sugar put into emergency storage subse- 
quently, which may hace reacllcd 70,000 tons under roofs 
and 50,000 tons outside hy !he cntl or Cctobcr. This is the third 
blow to the Hauaiian industry as a result of the strike: the 
C & H refinery near San F.rancisco (cooperatively owned and 
suppl~ed by thc Hawaiian raw sugar producers) was closed 
for lack of sugar in early August and was only able to resumc 
limited operations in early September with law sugar trans- 
shipped by rail from Vancot~vcr. In addition, the Hawaiian 
industry is having to pay more for its fertilizers and other 
supplies because of the greatcr distances they must be shipped. 

New Greek sugar factory2.-The foundation stone of the 
fourth sugar factory in Greece has been laid by the Minister 
of Agriculture in Toxotai, near Xanthi, In Thrac~a. It w!ll 
have a production of 45,000 tons of sugar per year and will 
be supplied with beets from an area of 8000 hectares. Con- 
stroction of the factory is to be completed within 17 months 
by the Polish Foreign Trade Company CEKOP. 

* * *  
US beet sugar factory expansion3.-The Utah-Idaho Sugar 

Co. is to undertake a major extension of its Moses Lake, 
Washington, factory which will enlarge the plant capacity to 
11,500 tons of beets per day, making it the biggest beet sugar 
factory in the US. An earlier extension has raised its capacity 
to 8500 tons for the 1971172 campaign. 
- - - . - - - - - - -- - 

Wille~t & Gray, 1971, 95, 327. 
F. 0. Licht, InternationalSfizar Rpt., 1971, 103, (201, 6. 

W i l l e r r  & Gra),, 1971, 95, 249. 



The late R. R. Follet-Smith.-The late Robert Redvers 
Follett-Smith, C.B.E., who died in September, was born in 
1901 and, after graduating from the Royal College of Science 
in London in 1923, undertook a post-graduate course in sugar 
technology at the Imperial College of Tropical Agriculture in 
Trinidad, becoming assistant chemist at Usine Ste. Madeleine 
in 1925. From 1925 to 1929 he served as assistant to the 
chairman of the Froghopper Investigation Committee in 
Trinidad, and then entered Government service as chemist 
in the British Guiana Department of Agriculture where he served 
until 1937. In that year he joined Booker Bros. McConnell & 
Co. Ltd. as a consulting chemist and he was appointed a local 
director in 1946, becoming chairman of Bookers Sugar Estates 
Ltd. in 1951. In 1961 he was appointed to the London board 
of Bookers, retiring in 1967. In 1959 he was honoured with 
the C.B.E. for public service in Guyana. He was active in 
international affairs concerning the sugar industry and in 1948 
was a member of the Economic Commission to Mauritius. 
Since 1959 he was the U.K. regional vice-chairman of the 
I.S.S.C.T. and has been active in promotion of membership 
of the 14th Congress currently in progress in New Orleans. 
In addition he was a founder member of the panel of judges 
for the C. W. Murray Award. 

Sugar derivative for tooth decay reduction.-The Colonial 
Sugar Refining Co. Ltd. is to manufacture calcium sucrose 
phosphate at a new plant and to market it under the name 
"Anticay". This material, a white, neutral tasting, free-flowing 
amorphous powder, has no noticeable effect on the taste, 
texture or appearance of foods to which it is added and it has 
been approved by the National Health and Medical Research 
Council of Australia for use as a food additive. It has been 
found to strengthen teeth and to reduce caries, and applications 
for its use in foods have been filed in the UK and USA. A 
booklet describing "Anticay" is available from The Manager, 
Colonial Sugar Refining Co. Ltd., 1-7 O'Connell St., Sydney, 
N.S.W. 2000, Australia. 

* * *  
New Venezuelan sugar journal.-Aidcar y Producti~'idad is a 

new sugar periodical published by C.V.F. Centrales Azucareros 
C.A. in Venezuela, the first issue being dated September 1971. 
I t  inclodes as  principal articles the first part of a study on the 
development of sugar production in the dry savanna area of 
Ureiia, a paper (reprinted from the International Sugar Jocrrnal) 
on the effects of mechanical cane loading on factory yields, 
analysis of sugar cane productivity (reprinted from Turrialba), 
and a comparative survey of some of the principal cane diffusion 
systems. 

* * *  
Cane payment in Trinidad1.-A new formula for payment 

for cane is to be introduced in 1972 and will affect I0,OCO 
farmers. The formula has been agreed between the farmen' 
association (T.I.C.F.A.) and the Sugar Manufacturcrs' Assocl- 
ation and will be based on a percentage split in revenue, the 
farners being  aid according to the sucrose content of their 
cane. Transport costing is 10 be organized according to spcclficd 
factorv or two-factorv areas. and there is entrenched oroiision 
for periodical reviews (in contrast to the previous' formula 
which had not been changed since 1946). 

* 1 

New Thailand sugar factories.-Two:new sugar factories are 
to be in operation for the 1971172 crop in Thailand. The 
first, with a capacity of 6000 t.c.d., is the New Krung Tkai 
factory of theKwang Soon Lee Sugar Group and its equipment 
will include five 1000-kg Buckau-Wolf centrifugals. I he 
second factory, Karnchanaburi sugar factory, will crush 
4000 tons of cane per day and belongs to the Thai Roong 
Ruang Sugar Group. 

Pakistan ban cn sugar rxports3.-According to a US Dept- 
of Agriculture report, the Government of Pakistan has banned 
export of sugar during the fiscal year 1972 in an effort to counter 
the abnormal rise in prices of the past few weeks. Sugar was 
exported in 1970 and 1971 fiscal years and enquiries were made 
as to the possibility of an allotment to Pakistan under the 
US Sugar Act. Prod~~ction in I971 has been estimated at 51 1,000 
metric tons, compared with 612,000 tons in 1970; 100,000 tons 
of the 1970 sugar was exported, the last in December 1970. 
Production in 1971 should be sufficient to cover domestic 
requirements and to build up the required stocks of about 
70.000 tons. 

* * * 
British Honduras sugar production 1970/7l4.-The 1970/71 

sugar crop in British Honduras closed in July 1971 with an 
outtum of 64,851 tons of sugar produced from 632,629 tons 
of cane. The crop was not as large as that of 1969170 (66,793 
tons of sugar produced from 676,176 tons of cane), mainly 
owing to froghopper damage in all areas, but it was the second 
highest in the country's history. Of the total, 35,923 tons were 
manufactured a t  Corozal factory and 28,928 tons at Tower 
Hill. 

* * * 
Bagasse hoard factory in South Africas.-A factory costing 

5 million Rand is under construction at Amatikulu for Huletts 
Corporation and includes storage capacity for 12,000 metric 
tons of briquetted bagasse which will ensure continuity of 
production during the three months of the year when the sugar 
factory is closed. The briquettes will be made from fresh 
bagasse immediately after flash-drying with flue gases to 15% 
moisture content, thus eliminating the danger of fermentation. 
Huletts also own the Ngoye Paper Mill at Felixton, where 
bagasse is also the main raw material, and is expanding pro- 
duction from 33,000 to 65,000 metric tons per year. 

* * * 
New sugar factory for Malaysia6.-Japan's Hitachi Ship- 

building and Engineering Company announced that it has won 
a Malaysian order for a sugar factory with a crushing capacity 
of 2000 t.c.d. The plant, aor th  US $9,7C0,000, will be con- 
structed in Kangar, Perlis, by early 1973 for the Kiland Gula 
Felda Perlis. Hitachi obtained the order in an international 
tender held by the Malaysian ,firm last year. It is the loth 
plant to beexported by Hitachi ~n Asia: ~t has built 2 in Burma. 
5 in the Philippines, and 2 in South Vietnam. 

* * *  
T~inidad sugar crop, 1970/7l7.-Total sugar production in 

the 1970/71 crop in Trinidad amounted to 216.50, long tons. 
which represents a drop of 21,721 tons compared w ~ t h  1969170. 
The main reason for the disappointing output mas the unusually 
wet weather experienced during the harvesting season, which 
resulted in a very low juice quality. Cane crushed by the 
factories amounted to 2,568,940 long tons, of whlch estates 
supplied 1,571,277 tons o r  61.2O, and farmers 997,663 tons 
or 38.87,. The farmers' tonnage represents a record in the 
history of the industry and exceeds by 116,236 tons the previous 
record in 1961 of E81,427 tons. 

I * *  

Queensland bzgaare pulp studys.-Australian officials have 
visited the New York office of Grace & Company to discuss 
the establishment of a bagasse paper pulp industry in Queens- 
land. A feasibility study made by the Department of Industrial 
Development in conjunction with the Federal Dept. of Trade 
and National Development, the C.S.I.R.O., the Australian 
Sugar Producers' Association and the Bureau of Sugar Experi- 
ment Stations, has been completed at a cost of SA100,OOO. 
The study considered the making of pulp from bagasse and 
took into account the area from Bundaberg to Cairns where 
there is a concentration of sugar mills2. 

~p -- - -~ - - 

I TIIP C o n ~  Farrrrer, 1971, 21 I. 
2 Z(,itsrI~. Z~rckerin~l.., 197 1, 96, 408. ' F. 0. Licht, International Sugar Rpf., 1971,103, (21). 8. 
' The Cane Farnirr, 1971, 232. 
9. African Sugar J., 1971, 55, 369. 

Relrter's Sugar Rpt., 7th June 1971. 
, F. 0 .  Licht. International S~rpar Rot., 1971, 103, (22), 8. 

~ueens / and '~ fw~s /e t t~ r ,  2nd September 1971. 
See also I.S.J., 1971, 73,224. 



CALL THEM WHAT YOU LIKE- 1 

CROWN WHEELS OR MlLL PINIONS 

THE ESSENTIAL FEATURE IS THE LONG 

TOOTH DESIGNED TO ALLOW MAXIMUM 

ROLLER WEAR. 

WALKERS HAVE MADE SUCH PINIONS 

FOR MANY YEARS. 

THE USUAL MATERIAL IS A MEDIUM 

CARBON CAST STEEL BUT WE CAN MAK 

PINIONS TO ANY CUSTOMER'S SPECJAL 

STEEL REQUIREMENTS. 

LONG TOOTH CROWN WHEEe FlllED TO A FIVE ROLL WALKER MILL 

THE 3 ROLL MlLL PINIONS ARE NO BABIES. 18 TEETH; Tin.  C.P; &in. P.C.D. 

WALKERS LIMITED !i:EN" 
MARYBOROUGH QUEENSLAND AUSTRALIA 
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185 Bellewood Drive, Baton Rouge, Louisia~, U.S.A. 
Phone (504) 9262541 Cable "ARKEL" 

ANTED: Assistant Engineer for 4300 ton sugar W cane factory. Write M. A. Patout tk Son W., 
Rt. 1, Box 288, Jeanerette, Louisiana, U.S.A. 

BRITON, 35, B.Sc., Ph.D., D.I.C., M.I.Biol., 10 
years' research experience temperate, sub-tropical 

and tropical crops, (pathology and nematology), 
including 5 years sugarcane, seeks post, home or abroad. 
Box No. 490, The International Sugar Journal Ltd. 
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P OSITION wanted: Sugar Technologist, 32 
of Science, 10 years' crushing seasons el 

Presently holding the job of sugar technolog 
chemist and factory manager. Can join on I 

November 1971. Even lower position in a 
established organization will be preferred. 
489, The International Sugar Journal Ltd. 

w ANTED: Elba 'C' sugar cubing machine, 
immaterial. Box No. 488, The Znternatio 

Jotunal Ltd. 
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Higher Productivity 
with FONTAINE SCREENS 

FONTAINE has the screen best-suited for your 
filtration problems. FONTAINE SCREENS have 
conlcal holes or slots that prevent standstill 
by clogging. Less standstill means less 
production cost. 

FONTAINE SCREENS are available In stainless 
steel, copper, brass and chrome - plated nickel 
for batch and continuous machines of ell makes 
and sizes. 

For further details send for our free catalogue. 

When you are thinking of screens, think of Fontaine. 

FONTAINE - a great name in screens. 

LiCl Fontaine & Co. GmbH . 51 AachenIGermany . Telephone 0241/21233 . Telex 832 558 

I.S.J. BINDING CASES 

Fixed in an Instant Price: €1.25 
or U.S. $3.50 

Practical and Durable per annual binding 
(plus postage) 

Bind your loose issues of the 1.5.1. month by month as received. In this case they will open flat to any 
page. Maroon covers, gold lettering "International Sugar journal" and the year if desired. 

Please state i n  your order whether the year i s  t o  be included. 

THE INTERNATIONAL SUGAR JOURNAL, LTD. 
23a. Easton Street, High Wycombe. Bucks., England. 
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llow cla pan central supersaturation? 

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

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

DISTRIBUTORS IN U.K. OF SCHOTT INTERFERENCE FILTERS 

The Australian 
Sugar Journal 
A MONTHLY JOURNAL issued by tbe 
AUSTRALIAN SUGAR PRODUCERS 

ASSOCIATION LTD. 

Circulates throughout the sugar-producing 
districts o f  Australia. 

It has in addition cr substantial 
international srrbscription Ii.vt. 

Subscription Hates t 

Five dollars fifty cents (Australian) 
(tA5.50) per annum 

For advertising rates, write : 
C.P.O. Box 6085. Brisbnne, Qneenslnnd. 

SUGAR NEWS 
A M O N T H L Y  JOURNAL DEVOTED T O  
THE INTERESTS OF THE PHILIPPINE 

SUGAR INDUSTRY 

FEATURES 

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

Annual Subscription U.S. S1O.OO 
post free (12 monthly issues) 

Write ,for a ,fie? specimcw copy 
and .for advertising rates. 

Also Available: 
PHILIPPINE SUGAR HANDBOOK 

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

Published by: 
T H E  SUGAR NEWS PRESS, INC. 

P.O. Box 514, Manila, Philippines 
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