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PRODUCTS FOR THE 1 

CHAINS FOR 
MECHANICAL 

CARRIER CHAIN 

Specialised Renold chains have been 
supplied to the cane sugar industry since 
1920. Over 90 years of precision chain 
manufacture ensure a product combining 
high strength with compactness, minimum 
weight and low cost for long life and 
trouble-free operation. 
Precision roller chains and wheels for power 
transmission are also available for all 
applications. 

-- 

RENOLD LIMITED 
SALES DIVISION 
MANCHESTER 

Other Renold products include:. 
Hydraulic, electrical and mechanically 
operated variable speed systems. 
Couplings, clutches and brakes. 
Power transmission ancillaries. 

sugar industry I 
CASTINGS Et FORGINGS 

Holcroft Cast~ngs and Forgings, a Renold subs~d~ary 
company, suppl~es steel, iron and bronze 
castings and steel forgings. 

The photograph shows at 139 tonne headstock 
casting for a 12 roll tandem 
employing 90 inch 

POWER TRANSMISSION 
GEARING 

One of three 800hp triple reduction, double helical 
gear units supplied to the Philippines. Spur gears up to 127mm 
circular pitch, 760mm face width and 4700mm diameter 
can be supplied for heavy tandem drives. 

Other aear ~roducts 
include worm'and bevel 
gear units and individual 



BMA Sugar Beet Extraction 
Plants 11 -- -- - - -- m 

-- -- - -- 

* simple operation by reasonable automation 

>(e reliable design 

>(c low raw juice draught * small sugar losses 

>(C minimum heat requirements * easy adaption to different beet grades and throughputs 

Braunschweigische Maschinenbauanstalt 
D-3300 Braunschwe~g Federal Republ~c of Germany 
Telephone (05 31) 8 04-1 Telex 9 52 456 a bema d 
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s uc roma t@~ 
This name stands for an automatic sugar 

polarimeter which has proven its superior 
performance in many sugar factories 
throughout the world : 

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

DR. WOLFGANG KERNCHEN OPTIK-ELEKTRONIK-AUTOMATION 
P.O. Box 129, D-3016 Seelze 2 (Federal Republic of Germany) 
Phone: Hannover 40 19 61 Telex: 9 21 550 



We were the pioneers in the developlnent of special 
metals for Sugar Mill Rollers and our research and 
experience during the last 60 years enables us to 
put forward, with complete confidence, rollers to 
meet all the exacting conditions of modern sugar 
cane grinding. 

The ideal Sugar Mill Roller Shell is  one which, as it 
wears, will Dresent to  the canes an ooen as well as a - ,~ - . . .. -- - 
hard granuiar surface so that the roller shell will 
not only bite the canes. but will have great durability. AHFm CRAIG & CO.LTD 
a n l  will not polish. Shells made of our "Grano" metal 
have these characteristics and have proved this in Caledonia Engineering Works. Paisley PA3 2NA SCOTLAND. 
the various cane sugar producing countries. Telephone: 041-889 2191 Telex:  778051. 

The shafts are of forged steel to suit requirements ,,,,,, ,,,,,, 
and the Shells are securely fitted to the shafts. 778 Salisbury House. London Wall EC2M 5QQ Tel: 01-628 3964. 





Approxunatay 250 miles north west of Nairobi supm and lnatallatbn of the factory, and dm 
lies the omrations centreof the MumksSuaar for the prowrem@~l af treetom, eqwment 

,Company - widely acknowledged as o&of 
the most succ858M agroindustrial develop- 
ments of recent years. Following successful 
trials and feasibility studlea Booker McConneli 
was asked by the Government of Kenya to 
estobltsh a sugar scheme in the densely 
populated Western Rovin~e. The initial 
devdopment included the estabbhrnent of a 

and vehicles required for the ag-dculturel 
development 
Responsibility for the original studies, sub 
sequent development of ongoing operations 
and also for the ovemll wpewkien of the 
current expanelon programme lies with 
Booker Agriculture International, an associete 
cornom of Racher and Stewart. Both 

sugar hctory with a crushing capeclty of corn'panbsare proud of their Involvement with 
80tons of cane ~erhour~to ~~ndlecanefram a this hiahlv successful ~roiect and are olead 
small nucleus estate and 4000 small farmers, to coritir;ue thedr assb&tlon with its future 
and was completed in Juty 1973 on schedule dsvslopment. 
and within the original budget. Since then the 
factory has comfortably crxcsedd its pmduc- 
tian targets and after the exp9mlon in 1976 to 
125 tch the wrnpany hes embarked on an 
-nbitious plan to extend factory capacity to 

X1 tch. This will enable the Mumb Sugar 
ornpany to prosass cam from 27.W 
dependent growers spread over an area with 

a radius of 2l kilometem and will giva a total 
ar~rual produatmn capacity of lBO,aX) tons 

f white sugar. 
r with the original factory and the first stage 
ctension, this latest phase of expamion is 

I 
sing undertaken by RetcherandStawartwho I 

Fletcher and Stewart Limited 
DERBY DE2 8AB ENGLAND 

r*En 



NO CANE TESTING 
LABORATORY IS 

@ . . 

COMPLETE WITHOUT 
ONE OR BOTH OF THESE 

1 JEFFCO Cutter'Grinder / Ths  IS used to reduLe cane samples r i t o  a flne condltlon to 
I facll~tate determ~naton of f b r e  content etc The ground cane 

IS retalned n a recelvlng bin whlch is sealed to mlnlmlse wtnd- 
I age and resultant molsture loss The julce IS evenly spread 

throuqhout the Droduct 

Above left M o d ~ l  2GSB w l l  g r~nd  prepared cane or that whch  
has come from a pre-breaker It W I I  also fake full stalks In- 
clud~ng the tops and roots The openlng through wh~ch  the 
cane IS fed IS 6 d ~ a  (152 mm) Power by 10 h p motor 

Above centre Model 265 B M IS ~den t~ca l  to the Model 2658 
except that ~t has two smaller tnlet funnels and will only han- 
dle stalks Inlet dtameter 2% (63 mm) It 1s fast ~n operation 
It has a water Inlet on top so that the machlne can be flushed 
out at the end of tests wh~le sttll runnlng Thts shows machtne 
w ~ t h  recelvlng btn 

Above rrght lllustrat~on of Internal cutttng arrangement The 
cutters whlch are mounted on a vertlcal sp~ndle perform a 
sclssors actton wtth the four blocks In the head of the ma- 
chine Screen plates wlth holes of varlous slzes are available 
DIMENSIONS Cutter grlnder (Packed 29 x 51 x 53 ) = 

45 5 c It (1 285 m ) Welght l lOOlb  (499 kg ) 

MACHINES 
The JEFFCO 
model 291 
Wet Disintegrator 
The Jeffco Wet D~s~ntegrator 
Model 291 (at left) converts a 
measured quantlty of cane and 
water to a well-n~gh ltqu~d con- 
d ~ t ~ o n  It operates w ~ t h  a 3 h p 
motor has a 9 l~ t re  capaclty bowl 
whlch has a water jacket to enable 
temperature control Bowl t~ l ts  for 
easy emptylng It has a tlmer w h ~ c h  
cuts the mach~ne off automat~cally 
at preselected tlme 

DIMENSIONS. 
We1 D8~11~I~gr2:or 

Packed 23 r 3 R  r 73 - 
3 7 C l t  ( l 0 4 7 m )  
Wnlghl 728 Ib t 3 JO  ry 8 

Approved by Leading Sugar Cane Research Centres. 
r---------------------------------------- 
I JEFFRESS BROS. LTD 351 MELTON  ROAD.^ 
I NORTHGATE EAST. BRISBANE QLD 4013. AUSTRALIA I 

Please forward full d e t a ~ l s  o n  ~ e i  Disintegrator I 
. . . . . . . . . . . . . . . . . .  N a m e  Cutter  ' G r ~ n d e r  I 

I 
Address . . . . . . . .  I . . . . . . .  

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pos tcode  

L------------------------------------.----l 
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When you compare quality, 
dependability and service, 

Daido comes out first. 
In the sugar business, you can't afford excellence. Today, Daido offers a 
shutdowns due to equipment failure. And comprehensive line-of specialized and 
that's one reason why more and more mill general purpose sugar mill chains, all built 
operators are specifying Daido chains. For to work harder and last longer. So, if you're 
almost 70 years, Daido has been producing in the market for replacement chains or 
chains noted for quality and reliability, building a new mill, look first to Daido.. . for 
advanced design and technological quality, dependability and service. 

For further information, write to: 

DAlDO 
KOGYO CO. LTD. 

OSAKA OFFICE: 5, Sueyoshibashi-dori 3-chome, Minami-ku, Osaka, Japan Phone: (06) 251-2026 
Cable Add.: DIDDAIDOCHAIN OSAKA Telex: 05223935 DIDOSA J 

HEAD OFFICE & PLANT: 1-197, Kumasaka-cho, Kaga, Ishllrawa Pref., Japan Phone: (07617) 2-1234 Telex: 05126601 DIDKAG I 
TOKYO OFFICE: 5-15, Higashi Kanda 2-chome, Chiyoda-ku, Tokyo, Japan Phone: (03) 862-0421 



Continuous Cent rif ugals 
from Salzgitter 

High through-put capacity 
for massecuite from beet 
and cane 

Best technological results 
even with problematic massecuite 

Flexible mode of operation I 
thanks to variable speed of 
the basket 

Well-proved in practice 
at home and abroad for 
several decades 

Salzgitter Maschinen und Anlagen AG 
Postfach 51 16 40 . D-3320 Salzgitter 51 . Telefon (5341) 3 02-1 . Telex 9 54 445 . Fed. Rep. of Germany 



IN TODAY'S WORLD ... 

o SUGAR FACTORIES. 
0 GLASS FACTORIES. 
0 CHEMICAL AND 

PETROCHEMICAL PLANTS. 

REFERENCES COUNT ! 

L SQUARE FRERE -0RBAN ,7 
1040 BRUSSELS - BELGIUM 

B = B ~ ;  @ g i ne er i n g PHONE : 02, 230.01.25 
TELEX: 22.328 ABRENG 



It's simple! No complicated techniques or laboratory 
facilities needed. Easy, step-by-step instructions 
included. 
It's fast! Takes only minutes to set up the test. Incu- 
bation at room temperature for 24 hours gives you the 
results. 
It's accurate! Visual comparison of unprotected "con- 
trol" sample and Sanitrol-R protected sample shows 
(1) the amount of contamination in your juice, and (2) 
how Sanitrol-R eliminates it. 
It's the first step to sharply increased profit! Mi- 
croorganisms decrease sugar yields. Sanitrol-R pre- 
vents inversion and cuts sugar losses. This free test 
kit shows you how. 

me. 

- m 

- 

-0 CHEMICAL CORPORATION 
HODAG INTERNATIONAL I 
7247 North Central Pa* Ave., Skokie, IL 60076 U.S.A. 
Telex: 72-441 7. 

I 712- I 



Just another way of making profit on cane: selling refreshing juice 
from a road-side stall. 
Your ideas will be on a bigger scale and you may be considering 
to build a complete factory to produce centrifugal sugar. 
Your capital investment will be higher, of course, but so will be 
the returns. 
For optimum economics in sugar milling many people have approached 
Stork-Werkspoor Sugar. 
Why not join the large company of our satisfied customers! 

sugar industry engineers 

STORK-UIERKSPOOR SUGAR 
HENGELO (OV.) THE NETHERLANDS P.O.BOX 147 MEMBER OF THE VMF GROUP A 



You have undoubtedly 
recognized 
the original outline 
of our FCB patended, 
self-setting cane mill. 
But are you aware 
of its main advantages ? 

Easy setting 
of mill ratio 
Constant mill ratio 
Increased capacity 
Higher extract~on 
etc. 

n 
over 200 units 

If you want to know 
more about it, ask 
for the corresponding 
brochure. I in operation 

in more than 
20 countries 

FIVES-CAIL BABCOCK - -- - - - - - - - 

7, rue Montalivet, 75383 PARIS CEDEX 08 - FRANCE 93 (1) 742.21.19 Telex FlVCAlL 65032, Cables. FIVCAIL-PARIS 



BROTHERHOOD 
steam turbines for 
VALLE DE JIBOA 
sugar mill plant 
EL SALVADOR 

PETER 6ROTHERHOOD.LIMITED 
Peterborough PE4 GAB, England. Tel: 0733 71 321 Telex: 321 54 Brhood G 
London O f f ~ c e :  Abbott House. 1 2  Hanover Street. London. W l  R 9WB. Telephone 0 1 4 3 7  6106/7/8 

MANUFACTURERS OF STEAM TURBINES COMPRESSORS SPECIAL PURPOSE MACHINERY 



FACTORY 
EGLINTON WORKS 
COOK STREET 
GLASGOW G5 BJW 
Telegrams: "ENGINE GLASGOW 
Telephone: 041-429 5441 
Telex No. 77-137 

1979 
PROGRESS 

THROUGH 
EXPERIENCE 

A. & W. SMITH & CO. LTD. 
THE MIRRLEES WATSON CO. LTD. 
No 1 COSMOS HOUSE 
BROMLEY COMMON 
FIROMLEY BR2 9NA 
GREAT BRITAIN 

COMPANIES IN THE T N E  & LYLE GROUP ;[$#I Telegrams: TECSERVE . -LEY 
Telephom: 01-464 6556 

Eng!neertng ~nslneering Telex NO. 896368 



Plantation R o a d b u ~ l d ~ n g  

I.S.I. B I N D I N G  C A S E S  

Fixed in an Instant Price: U.S. $6.00 
per annual binding 

Practical and Durable (plus postace) 

Bind your loose issues of the I.S.J. month by month as received. In this maroon covered use they wlll open 
flat to any page. 

THE INTERNATIONAL SUGAR JOURNAL, LTD. 
=a, Easton Street, High Wycornbe. Bucks., England. 



sugar-centrifugal screens 

I 

perfection In prec~sion 

all over the world continuous sugar-centrifugals of all types are equipped with 
Veco pure nickel chromeplated perforated sheets 

f?q I 

- '1 
material nickel; also obtainable with chromium plating 
(900 DPN). 
mirror smooth face 
conical perforation, which means that Veco-segments 
feature a high discharge efficiency. 
dimensions in accordance with specifications of 
centrifugal manufacturers. 

veco zeefplatenfabriek b.v. eerbeek-holland - phone 08338-91 0 0  . telex 4541 5 



Editor and Managec 
D. LEIGHTON, B.Sc., F.R.I.C. 

Assistant Editor: 
M. G. COPE, M.I.L. 

Panel of Referees 

A. CARRUTHERS 
Consultant and former Director of Research, 
British Sugar Corporation Ltd. 

K. DOUWES DEKKER 
Consultant and former Director, Sugar Milling 
Research Institute, South Africa. 

H. EVANS 
Director, Booker Agriculture International Ltd. 

M. MATlC 
Director, Sugar Milling Research Institute, 
South Africa. 

T. RODGERS 
Assistant Chief Executive, British Sugar 
Corporation Ltd. 

S. STACHENKO 
Vice-President, Redpath Industries Ltd. 

Annual Subscription: 
830.00 post free 

Single Copies: 
03.00 post f r w  

Airmail charges 
quoted on request to 

The International Sugar Journal Ltd., 
23A Easton Street, High Wycornbe. 

Bucks.. England HP11 1 NX 



Published by 

The International Sugar Journal Ltd. 
23A Easton Street, 

High Wycombe, Bucks., 
England HP11 1 NX. 

Telephone: 0494-29408 Cable: Sugaphilos, High Wycombe 
Telex: 21 792 REF 869 

above office or to the appropriate representative: 

Australia: J .  J.  Hindmarsh, 
24-26 Kent Street, Sydney 2000. 
Tel.: 241-2471. Cable: Hindmarshad. 

Brazil: Telepress Veiculos de Media Publicitiiria S/C Ltda., 
Rua Capanema 271, 
Brooklin Paulista, 
SBo Paulo, SP, 
Brazil 04558. 
TeL: 241 -1 549. 

France: MaG-Watt International. 
4 rue de Castigl~one, 75001 Paris. 
Tel.: 260-88-78. 

Holland: G. Arnold Teesing B.V.. 
Hobbemastraat 26, Amsterdam 1007, Holland. 
Tel.: 020-768666/768667. Telex: 131 33. 

Japan: Douglas Kenrick (Far East) Ltd., 
Kowa Daisan Building, 11-45 1-chome Akasaka. Minato-ku, Tokyo. 
Tel.: (582) 0951 -5. Cable: Kenrick Tokyo. 

U.S.A.-Florida and Latin America except Brazil: 
Mr. Mario A. Mascar6, 
7321 S.W. 82nd Street, Miami, FL, U.S.A. 33143. 
TeL: (305) 667-1 724. 

U.S.A.-Mid- West states: 
The Farley Company, 
Su~ te  2700, 35 East Wacker Drive, Chicago, IL 60601. 
Tel.: (31 2) 346-3074. TWX: 910/221-2697. 

U.S.A.-New England and mid-Atlantic states: 
The Farley Company, 
Suite 1732. 60 East 42nd Street, New York, NY 1001 7. 
TeL: (21 2) 867-3343. 

U.S.A.-Southern states, except Florida: 
Herbert Martin Company, 
2325 Old Rocky Ridge Road, Birmingham, AL 35216. 
TeL: (205) 822-7371. 

U.S.A.- Western States, incl. Hawaii: 
Roy McDonald Associates Inc., 
Suite 265, Baybridge Office Plaza, 5801 Christie Avenue, Emeryville, 
CA 94608. 
Tel.: (41 5) 653-21 22. 



NOTES AND I ~OMMtWlS I 
International Sugar Agreement 

The second part of the fifth session of the Inter- 
national Sugar Council was held in London on Decem- 
ber 13 and 14,1978. The session was presided over by 
Mr. S. El Bous of Egypt, the Chairman for 1978, and was 
attended by the representatives of 31 exporting and 15 
importing members. 

The Council received applications for accession from 
Austria and Colombia. I t  defined conditions for Aust- 
ria's accession and requested i ts lnformal Working 
Group on Accessions to consider and propose con- 
ditions for Colombia's accession in 1979. 

The Council noted thatten exporting and six importing 
members have not as yet completed their constitutional 
procedures and, under article 73, paragraph 2, extended 
the time limit for the deposit of these instruments to 
June 30,1979. 

Under article 6 of the Agreement, the Council agreed 
to a change of status of Yugoslavia in 1979 from an 
importing to an exporting member with a maximum 
export entitlement to  the free market of 70,000 tonnes. 

The Council extended to April 1,1979, the relief under 
article 69 of members from their obligations under article 
51 and the relevant rules under that article, and decided 
that if the requirements for a full implementation of that 
article by all members are not met by then, the relief 
will be further extended to July 1, 1979; and agreed to 
review at its next session the levels of the contribution 
to the Fund under article 51; paragraph 1. The Council 
also noted in  this connexion that once article 51 is  fully 
implemented, the Executive Committee will consider the 
question of borrowing bridging finance for payment of 
loans in respect of special stocks. 

The Council agreed that prices in the Agreement 
should remain unchanged. 

The Council agreed on measures concerning the 
relief from quota obligations to be granted to the Domini- 
can Republic in 1979 in the light of the exceptional 
circumstances facing that country. [It has been re- 
ported'that the Dominican Republic has been awarded 
an initial quota increase for 1979 of 55,000 tonnes.] 

The Council also received an interim report under 
article 57, paragraph 7, on imports by members from 
non-members so far in 1978 and, in this connexion, 
expressed its satisfaction at the measures taken by the 
US Administration to limit US imports from non- 
members. 

The Council unanimously elected Mr. H. Tabio York, 
of Cuba, as its Chairman, and Mrs. Colbjornsen, of 
Norway, as its Vice-Chairman, for 1979. I t  also approved 
the composition of the Executive Committee and i ts 
other Committees for that year. 

World sugar production, 1978179 
F. 0. Licht GmbH have recently issued their second 

estimate of world sugar production for the crop year 
1978/792 and this is reproduced elsewhere in this issue. 
A s  a consequence of the good weather in the later 
months of 1978, the beet sugar crops of Europe have 
been improved markedly since their first estimate and 
the higher figures have been the major influence in the 
higher world total, accounting for some 700,000 tonnes 
of the overall 1,100,000 tonnes increase to 92,160,000 
tonnes, only 1.5% less than the record output of 1977178. 

Other important influences have been the higher 
expectations from the Cuban crop, and Licht acknow- 
ledge that their figure of 7.1 million tonnes may be on 
the conservative side. Major increases are also expected 
in India and Indonesia, while storm damage in the 
Philippines is the cause of the drop in the estimate for 
1978179 production in  that country. 

While other observers and officials in the countries 
concerned have indicated higher outturns than Licht's 
figures for China, Cuba, Dominican Republic, India, 
Mexico and the USSR, and adjustments may need to 
be made as the crop year proceeds, Licht prefer to be 
more cautious until more reliable and accurate guidance 
is available. 

World sugar prices 
Depressed conditions in the London market led to 

little difference between the LDP at the beginning and 
the end of December 1978. Currency fluctuations were 
the principal reason for an early rise from £99 per ton 
to £105 on December 5, but the price fell again to £99, 
rose tof103 on December 12 and then subsided slowly 
during the rest of the month, reaching £94 on December 
29. 

Though both sections of the market are suffering 
from oversupply, this is  most apparent in the white 
sugar sector so that the premium of the LDP(W) over 
the raw sugar price remained at only £142 for most of 
the month, and for two short periods white sugar was 
actually cheaper than raws. 

US sugar legislation 
On December 4, President Carter signed a Proclam- 

ation adjusting the annual quota limitation to 6.9 million 
short tones, raw value. Imports for the 24-month period 
from January 1, 1978 to December 31, 1979 were also 
limited by the Proclamation to 150,544 tons from 
countries not signatory to the International Sugar Agree- 
ment; since more than this amount was imported during 
1978, such imports will be prevented in 1979. However, 
i t  is understood that, if a supplying country becomes 
a member of the Agreement, its sugar will no longer 
count against the total, which may leave room for 
additional nonmember imports. A t  the same time, im- 
ports from Taiwan for 1978 and 1979 combined were 
limited to 210,987 tons, which leaves possible imports 
from Taiwan in 1979 of about 150,000 tons. 

A Proclamation had also been expected at the begin- 
ning of December which would set a new import fee on 
imported sugar (that for 1978 has been 2.71 cents per 
pound for raw sugar). A n  inter-agency group had been 
set up to examine the various possibilities but was 
apparently unable to decide by the due date whether 
there should be a quarterly fee based on the prior 
month's price, with or without possible adjustment in 

- 
C. Czarnikow Ltd., Sugar Review, 1978, (1418), 241. 

a International Sugar Rpt., 1978, 110, (35), 1-7. 



Notes and comments hope that current prices will discourage further ex- 
pansion in some parts of the world". 

the quarter if the price exceeded or moved below certain 
bracket figures; a quarterly fee based on the past quar- 
ter's price, with or without possible adjustment; a 
monthly fee based on spot price; or a "trigger mechan- 
ism" based on a 10-15 day moving average. No decision 
was announced until December 29 when Mr. Carter 
issued a Proclamation that the import fee would be 
raised, with effect from January 1, 1979, to 3.35 centsllb 
for raw sugar and 3.87 centsllbfor refined sugar imports. 
A t  the time of writing no details are available as to the 
method by which this new fee has been computed. 

Wor ld sugar balance 1978179 

On November 30, F. 0. Licht GmbH published their 
3rd estimate of the world sugar balance for 1977178 and 
the same figures were incorporated in their first estimate 
for the current crop year, published on December 15l. 
The figures are reproduced below and, as usual, cor- 
respond to the crop years September-August for each 
column. 

1978/79 1977178 1976177 - tonnes, raw value - 
Initial stocks ...... 30,619,000 25,442,000 20,758,W0 
Production ...... 91,858,000 92,280,000 88,426,000 
Imports ............ 25,472,000 27,291,000 27,490,WO --- 

147,949,000 145,013,000 136,674,000 
Consumption ... 89,967,000 86,565,000 83,167,000 
Exports ..... ... .. . . 25,961,000 27,829.000 28,065,000 --- 
Final stocks ...... 32,021,000 30,619,000 25,442,000 

C. Czarnikow Ltd.= comment: "The initial assessment 
of the world market supply and demand situation pub- 
lished by F. 0. Licht gives no reason to be complacent 
about the outlook for our commodity. Though the quota 
provisions of the ISA have led to production being 
curtailed in some important exporting countries, final 
stocks as at the end of August 1979 have been forecast 
by Licht to  amount to  32.0 million tonnes, raw value, 
which is not only an increase in the course of the year in 
absolute terms but, at 35.6% of the year's consumption, 
even indicates an expansion from the previous year's 
level in the ratio of stocks to consumption. 

"As the year progresses i t  will, of course, be necess- 
ary to make adjustments to all the 1978179 figures from 
time to  time, and probably also to some of the 1977178 
statistics, but the conclusion is inescapable that, 
without some large and unexpected demand developing, 
or a major crop failure occurring, conditions of heavy 
surplus will continue to prevail throughout the year. 

"The segregation of Special Stocks, as provided for 
under the lnternational Sugar Agreement, may help 
reduce the tonnage for sale, but in the prevailing con- 
ditions this can only help partly to ameliorate the situ- 
ation. The ISA's quota restrictions will also limit the 
quantity of sugar which members will be able to export 
but there still remains a large amount of sugar produced 
by non-members. 

"Though Licht's figures cover only the period to the 
end of next August, the lnternational Sugar Agreement 
works on a calendar year and, for the purpose of an 
evaluation of prospects for 1979, i t  is necessary to look 
at the year as a whole. Stocks of 32.0 million tonnes 
at the beginning of September do not encourage optim- 
ism but much will depend on weather conditions, par- 
ticularly in Europe, while i t  might not be too much to 
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Tanzania sugar expansion programmes 

Internal consumption of sugar in Tanzania is currently 
running at 120,000 tonnes per annum, of which 115,000 
tonnes are produced domestically and the balance im- 
ported. A study by Tate & Lyle Technical Services Ltd. 
and Booker Agriculture lnternational indicates that 
requirements will reach 190,000 tonnes by 1990 and, to 
meet this increase, the following programme has been 
suggested at a cost of approximately $369,000,000: (I)  
expansion of the Kilombero mill (phases 1 and 2) to 
increase production from 76,000 to 128,000 tonnes; 
(2) allocation of supplementary land to  the Tanganyika 
Planting Co. Ltd. in Moshi so that its factory can work 
at full capacity (80,000 tonneslyear); (3) expansion of 
Mtibwa sugar estate to increase annual production to 
57,000 tonnes; and (4) development of the Kagera and 
Ruipa projects and development of phase 2 of the 
lnkongo project, which should produce 75,000 tonnes 
per year (Kagera and Ruipa) and 82,000 tonnes per year 
(Inkongo). The Kagera project requires an investment 
of $74,000,000 for its realization; this includes the erec- 
tion of a sugar factory and the clearing of 12,000 hectares 
for cane cultivation. The Abu Dhabi Fund for Arab 
Development has taken part in this investment by 
granting a loan of $74,000,000 which will be used mainly 
for the purchase of machinery and construction of the 
factory. Kagera's production capacity will be 56,000 
tonnes per year. A t  the same time that i t  is dealing with 
production problems, Tanzania will have to solve the 
problems of sugar transportation which are, in great 
part, responsible for the shortages suffered in some 
areas. 

US sugar crop prospects4 
The beet processing campaign has been in full swing 

since October, while the cane sugar crops began in 
mid-November in Florida and Texas. The Florida crop 
was on schedule while that in Texas was about three 
weeks late, but this resulted in a better sugar content. 
The Texas sugar cooperative does not plan to store 
1978179 sugar under the Commodity Credit Corporation 
Price Support Loan programme, but Florida sugar pro- 
ducers, who expect a crop of 9,700,000 short tons of 
cane yielding about 940,000 tons of raw sugar (against 
894,000tons in 1977/78), will be using the loan programme 
now that storage problems have been solved. 

According to agricultural economists of the USDA, 
the 1978179 beet sugar crop is  expected to reach 3.3 
million short tons, raw value, up from 3.1 million tons in 
1977178 but 800,000 tons less than the record 1976177 
crop. The beet area i s  up more than 4% from 1977178 
whereas the cane area will total 753,000 acres in 1978179, 
down slightly from the previous season" Cane sugar 
production may match the 2,680,000 tons of 1977178, 
while corn sweeteners are expected to rise to 3.65 million 
tons in calendar year 1978 compared with 3.4 million 
tons in  1977. Sugar deliveries in 1979 are expected to 
total about 10.9 million tons, including imports of around 
5 million tons. 

lnternational Sugar Rpt., 1978, 110, (36), 1. 
Sugar Review, 1978, (1419), 245-246. 
F. 0 . Licht, International Sugar Rpt., 1978,110, (29). 20-21. ' ibid. (33), 15-17. 
~udl ic  Ledger, November 18, 1978. 



Mexico sugar industry recovery Notes and comments 

F. 0. Licht GmbH have recently published information 
on the Mexican sugar industry1 which demonstrates the 
recovery taking place from the major decline experienced 
in  the mid-1970's. Tabulated below are details of 
Mexico's sugar balance for the past two crop years and 
an estimate for the current crop year November 19781 
October 1979. 

1978179 1977178 1976177 
tonnes, raw value------ 

Initial stocks ...... 594,000 340,000 300,000 
Production ...... 3,200,000 3,049,000 2,670,000 - - -  

3,794,000 3,389,000 2,970,000 
Consumption ... 2,950,000 2,785,000 2,630,000 
Exports ............ 110,000 10,000 0 - - -  
Final stocks ...... 734,000 594,000 340,WO 

The 1977178 crop of 3,049,000 tonnes, raw value, was 
a marked improvement over the previous season, when 
production had slumped to 2,670,000 tonnes and exports 
were nil. Some sources even suggested that the country 
had to import sugar to cover domestic requirements but 
this was denied officially and no confirmation has been 
given by purported suppliers. 

Different causes blamed for lower production in the 
mid-1970's have included lack of efficient mill manage- 
ment and factory equipment, and poor cane quality. 
A major problem, however, was stagnation of cane 
production as a result of controlled prices of sugar for 
domestic consumpiion and little rise in prices for cane 
growers. Cane fields were abandoned and no adequate 
action was taken to restore these as late as 1976. Be- 
cause of prolonged price controls in the home market 
and an inefficient agricultural structure in  general, 
producers have also refused to invest and many have 
been saved from bankruptcy only by Government loans 
or take-overs. 

The main problem of the Mexican sugar industry 
would appear to be structural: in the pattern of land- 
holding, and in poor operating conditions. In 1976, of 
a total of 109,848 registered growers, many held less 
than 2 hectares and only 606 farmed more than 50 ha. 
In terms of machinery and industrial capacity, the 
picture is  even bleaker; i t  was recently reported that the 
industry, which provides jobs for more than 280.000 
people, has lessthan 4000tractors and just 30 harvesters. 

Owing to lack of cane, mills worked below capacity- 
only 65% in 1976, and during recent years replanting and 
expansion of cane fields has been deterred, basically 
because of the lack of profitability in cane production. 
With the severe curtailment of sugar exports during the 
period and the resulting lack of foreign exchange, prices 
paid to mills were below world prices, and low price 
levels were received by cane growers from the mills. 

In October 1975, however, a Presidential proclamation 
changed the mechanism for determining the price paid 
for cane to a basis calculated on sucrose content and, 
at the same time, tied cane prices to support levels for 
grains and oil seeds. A s  a consequence, Mexico ex- 
perienced a significant increase in cane planting during 
the spring of 1976. Since new cane usually requires 18 
months before i t  reaches maturity in Mexico, the first 
harvest season to benefit from the new plantings was 
that of 1977178. The total harvested area was 432,000 ha, 
4% above that of 1976177, and an estimated 10% increase 
in cane yield per hectare produced 32.4 million tonnes 
of cane compared with only 28.4 million tonnes in 1976177. 
The average sucrose is also believed to have been 

higher, because of the new planting, and the timely 
delivery of harvested fields to the factory contributed 
to a higher extraction, the net result being a 14.2% rise 
i n  sugar production. 

Because of the greater availabilities, Mexico again 
had sugar for export in 1977178, the first time for four 
years, and i t  is  expected that Mexico will meet its 1978 
ISA  quota of 70,000 tonnes. Despite a projected record 
level of domestic consumption, the 1979 export quota 
under the ISA is  also expected to be met. Raw sugar 
production is  expected to be 4.95% higher, mainly 
because of an anticipated increase in the cane area to 
465,000 ha, 8% above 1977178. 

Domestic consumption of sugar continues to grow 
at an annual rate of 5-7%, compared with a population 
growth rate of 3.5%, owing to growing disposable in- 
come. Deliveries in calendar year 1977 fell to 2,457,059 
tonnes, tel quel, from 2,475,555 tonnes in 1976; this was 
largely due to a distortion arising from the dual pricing 
system in Mexico. Quantities of sugar allocated for 
domestic consumption were illegally transferred to 
industrial firms at prices above the official domestic 
retail price but below that set for industrial firms, so 
that both parties made illegal profits. Those transac- 
tions resulted in shortages of sugar in supermarkets 
which were exacerbated by hoarding of supplies, and 
the true demand and stock position was thus distorted. 

The sharp rise in domestic consumption per caput is  
due to the heavy subsidy of the retail price and, while 
the Administration aims for its eventual elimination, i t  is 
impossible to cut off the subsidy without other serious 
problems and i t  will be continued for a time. Some 
analysts consider that, if the policy of subsidization is 
not phased out, the country may have to import sugar 
again by 1980. However, the Government is  making 
substantial efforts to stimulate the industry, and Mario 
Trujillo Garcia, the newly-appointed head of the National 
Sugar Commission, has announced a speed-up in  the 
mill repair programme, for which only 300 million pesos 
had been spent out of an allocated 1143 million pesos 
intended to ensure that all mills would be fully operative 
at the start of the 1978179 season. 

Officials are optimistic that production will increase 
to 3.2 million tonnes in  1978179 and will reach 3.9 million 
tonnes by 1982. In April and May 1978 four new sugar 
factories with an annual production capacity of 90,000 
tonnes of sugar each came on stream. These factories 
are located in the cane growing areas of Quintana Roo, 
in Tres Valles (Veracruz), Huixtla (Chiapas) and in 
JuchitAn (Oaxaca). This raises the total number of 
factories to 71, of which 43 are state-owned and the 
remainder owned privately. A new project is  planned 
for the Valle Escondido, near Altamerando (Queretaro), 
involving an investment of some U.S. $8 million. The 
factory is expected to come on stream in 1980181. 

More cautious observers have noted, however, that 
the recent detection of cane smut in Belize represents a 
serious threat to the sugar industry of Mexico. Al- 
though Mexico is currently free of the disease, smut 
spores can easily be spread by the wind from infected 
areas in Belize to cane fields in Quintana Roo, where i t  is  
estimated that about 85% of the crop is  planted with a 
highly susceptible variety. The President of the National 
Union of Small Cane Producers has estimated that as 
much as 70% of Mexico'scane could beaffected by smut. 

~ 
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Interaction of metal ions with sucrose- 

By LAURENCE 

(Dept. of Chemistry and Biochemistry, Jame 

THIS review aims at those areas of interest to the sugar 
chemist where metal ion interaction with sucrose has in 
the past years been shown to have industrial application. 

The information published to  date on  complexes 
involving alkali metals and alkaline-earth metals with 
carbohydrates has in most cases been vague and 
difficult to interpret, largely because (a) these metal 
ions in aqueous solution do not readily form stable 
complexes, and (b) the study of such weak interactions 
is  beset with many analytical difficulties. It should be 
noted that complex formation in solution is  relatively 
easy t o  detect but, as yet, no stability constants have 
been determinedls2. 

Work published before 1904 on such complexes was 
reviewed by E. 0. von Lippman3. Vogel & Georg4 
compiled a comprehensive table of such complexes 
prepared up to 1930, and Rendlemanl reviewed the field 
t o  1965. It is  important t o  note that many of the chemical 
formulae suggested by earlier workers were based on 
assumptions and insufficient evidence. This tendency 
unfortunately still exists in the literature even today. 

A s  early as 1807, Sir William Ramsay6 described an 
experiment in which he produced grey crystals from the 
interaction of calcium and strontium with sucrose but  
gave no analytical data. This experiment was not 
followed up until 1920, when W. D. Heldermane set out 
to provide proof of the existence of carbohydrate-salt 
adducts from solubility determinations of a three-com- 
ponent system (salt, water and either sucrose or D- 
glucose). However, I. M. Kolthoff7 has pointed out that 
a faulty experimental procedure led Helderman to an 
erroneous conclusion. This publication nevertheless 
was the catalyst t o  other investigations into such 
systems. S. Matsuurass9, G. Teggelo and 0. Wiklundll 
furnished proof of the existence of 2 D-glucose,NaCI, 
H,O, 2 sucrose,3Nal,3H,O and sucrose,Nal,2H20 using 
a similar system to Helderman's. They were successful 
also i n  demonstrating that complex formation influences 
the solubility of both the carbohydrate and the salt. 

Further evidence has been proposed for the existence 
of sucrose complexes. (a) Calcium carbonate is  not 
precipitated when carbon dioxide is  passed through an 
aqueous solution of sucrose and calcium hydroxide 12. 

(b) When aqueous solutions of sucrose, calcium 
hydroxide and sodium aluminate are mixed, a water- 
soluble complex containing sucrose, aluminium and 
calcium is  formedls. (c) Phase studies l4 of the ternary 
systems sucrose-water-barium hydroxide and sucrose- 
water-strontium hydroxide have shown the existence of 
complexes: sucrose,BaO, sucrose,3BaO, sucrose,SrO, 
and sucrose,2SrO. ( d )  Sodium carbonate-sucrose 
complex has been shown16 to  exist but no complex with 
potassium carbonate has been reported1. 

The isolation of crystals having a constant compo- 
sition constitutes good evidence of adduct formation1. 
Sucrose,Nal,2H20 crystals, several centimetres long 
and of constant composition, have been isolated1% If  
adduct formation had not taken place, sucrose and 
sodium iodide would have precipitated separately. 
K. B. Domovs & E. H. Freund17 have observed that 
sucrose and many other carbohydrates are highly 
soluble i n  absolute methanol containing sufficient 
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calcium chloride. Such a solubility effect suggests the 
formation of carbohydrate-calcium chloride complexes. 
Table I lists some of the complexes of sucrose with 
metal ions that have been isolated. 

Table I. Sucrose adducts of alkali metal salts and alkaline- 
earth metal salts1 

Molar ratio, Solvation Solvent Refer- 
Salt (Ligand:Salt) (Molecules/ Mediuma ences 

cation) 
Barium bromide 2:l - H,O lEb 
Barium chloride 2:l - H,O 186 
Barium iodide 2:l - H,O 186 
Barium thiocyanate 1 :1 2 H,O H,O 166 
Calcium bromide 1 :1 3 H20 H,O 18b 
Calcium iodide 1:l 3 H,O H,O 18b 
Lithium bromide 1:l 2 H,O H,O 186 
Lithium chloride 1:l 2 H,O H,O 186 
Lithium iodide 1:l 2 H,O H,O 1Eb 
Potassium acetate 2:1 - NMP-EtOH- 19 

Et,O 
Potassium acetate 1 :2 - 
Potassium iodide 1 :1 2 H,O 
Potassium thiocyanate 1 :I H,O 
Sodium acetate 1 :1 - 
Sodium bromide 1 :1 2 H,O 
Sodium carbonate 1 :1 None 
Sodium chloride 1 :1 2 H,O 
Sodium chloride 1 :1 None 
Sodium iodide 1 :1 2 H,O 
Sodium iodide 2:3 H,O 
Sodium propionate 2:1 - 

Et,O 
Sodium thiosulphate 1 :I H20 H,O 16b 
Strontium chloride 1 :1 3 H,O H,O 18b 
Strontium bromide 1:l 3 H,O H,O 186 
a NMP = N-methyl-2-pyrrolidinone 

EtOH = ethanol 
Et,O = diethyl ether 

b Gauthier gave no analytical data. Therefore results not 
corroborated by other workers should be viewed cautiously 

Information on the stoichiometry of carbohydrate-salt 
interactions is  based largely upon the composition of 
the complex isolated1. 1:1 and 2:1 complexes are the 
most frequently reported combinations; however, other 
ratios are possible (for other carbohydrates, see the 
work o f  Rendleman'), although adducts prepared in 
aqueous media have not exceeded 2:1. 

Formation of carbohydrate-salt adducts has the same 
requirements as thosefor  chelation between a metal ion  
and a multidonor molecule1. Proper orientation of a 

. - -- 
I Rendleman: Advances i n  Carbohydrate Chemistry, 1966, $3,209. 
a Angyal: "Carbohydrates in Solution", Advances in Chemistry 

Series 117(American Chemical Society), 1973, p. 106. 
"Die Chemie der Zuckerarten" (Friedrich Vieweg und Sohn, 

Braunschweig), 1904. 
"Tabellen der Zucker und ihrer Derivate" (Julius Springer, 

Berlin), 1931. 
Nicholson's Journal, 1807, 18, 9. 
Arch. Suikerind. Ned. Indie, 1920, 28, 1701, 2305. ' ibid., 1923, 3f, 261-269; 799-802. 
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lo Slaerke, 1962, 14, 269. 
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group of two or more hydroxyl groups, or a combination 
of a carbonyl group with one or more hydroxyl groups is  
n e c e s ~ a r y ~ P " ~ ~ - ~ ~ .  No evidence has yet been proposed 
to  implicate the oxygen atom of an ether linkage (or of 
the glycosidic hemiacetal linkage) as an electron donor 
serving to bind a cation. Talalaeva and co-workersP2 
have shown however that bonding of an alkali metal 
cation to an alkoxy group is possible and may contribute 
weakly to chelate stability. 

Carbohydrates with many donor groups are able to 
form polycation adducts with more than one metal 
cation attached to a single donor molecule1.. I t  should 
be noted that failure to isolate a particular adduct does 
not necessarily preclude its existence, for preparative 
conditions often dictate the stability, solubility, and ease 
of crystallization or precipitation of an adduct. 

Numerous physical methods such as ~olubility'~, 
optical r o t a t i ~ n ~ ' . ~ ~ - ~ ~ ,  ~ o n d u c t i v i t y ~ ~ . ~ ~  and v i s c o ~ i t y ~ ~ . ~ ~  
determination, e l e c t r o p h o r e s i ~ ~ ~ ~ ~ ~ ,  p o t e n t i ~ m e t r y ~ ~ ~ ~ ~ ,  
infrared a n a l y s i ~ ~ ~ - ~ ~  and most importantly nuclear 
magnetic resonance s p e c t r o s ~ o p y % ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~  have 
provided evidence for the existence of sugar-metal 
complexes in solution. The sum total of such evidence 
leaves no doubt that at least some metal cations form 
complexes with some sugars and polyols in solution. 

Nomenclature in this area has not been well defined, 
mainly owing to inaccurate knowledge pertaining to 
structure. The terms most commonly found in the 
literature for inorganic complexes of carbohydrates are 
"saccharates" or "sucrates"; however the preferred 
nomenclature is  that of SoubeiranEZ, in which the 
name of the metal salt and of the sugar are combined, 
for example sucrose sodium bromide dihydrate 
(C12H2POIl,NaBr,2HZO). 

This latter compound is the only sucrose complex to 
date which has been studied by X-ray crystallo- 
 graph^^^.^^. The structure suggests that each sodium 
ion is close to one bromine only and also in contact 
with two water molecules and three hydroxyls. Six-fold 
coordination around sodium indicated almost regular 
octahedral symmetry. Six-fold coordination was also 
shown by the bromine ion but with a much less regular 
arrangement. Only two intermolecular bonds were 
indicated between the OH groups themselves; the 
remainder are linked via the bromine and sodium ions 
and the two water molecules. 

From an industrial and technical standpoint, the most 
important compounds of sucrose are the complexes 
formed by the combination of sucrose with various 
metallic bases (Table 11). A large number of compounds 
of sucrose with other metals have also been prepared, 
such as saccharates of iron", aluminium", molybden- 
urnee, chromium70, manganese7', nickel7=, copper73, 
leadT4 and mercury7=. Some of these, such as iron, are 
used medicinally. 

Table II. Sucrose complexes with alkaline-earth 
hydroxides1 

Molar ratio, Solvent 
Hydroxide (Ligand:Cation) Medium References 

Ba 1 :1 H,O-EtOH 65 
1 :1 Hz0 14 
3:l Hz0 14 

Ca 1:l 65 
1 :1 O H  65 
1 :2 H,O-EtOH 65.66 
1 :3 Hz0 65 

Sr 1 :1 Hz0 14,65 
1 :2 HtO 14,65 

Summary 
A review is presented of the literature on complexes 

formed between sucrose and the hydroxides and salts 
of alkali and alkaline earth elements. 

Interaction of metal ions with sucrose--a review 

L'interaction d'ions de mbtaux avec le  saccharose 
-une revue 

On passe en revue la litterature concernant les com- 
plexes form& entre le saccharose et les hydroxydes et 
les sels des Qlements alcalins et alcalino-terreux. 
Wechselwirkung v o n  Metallionen und  Sukrose- 
eine Uebersicht 

Es wird eine Literaturubersicht uber die von Sukrose 
mit Alkali-Salzen und Hydroxiden und Erdalkali-Ele- 
menten gebildeten Komplexe gegeben. 
Interacci6n d e  iones d e  metales con sacarosa-un 
examen 

Se presenta una revista de la literatura sobre com- 
puestos complejos formado entre sacarosa y 10s 
hydr6xidos y sales de 10s elementos alcalinos y de 
tierras alcalinas. 
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Growing sugar cane on calcareous soils 

Introduction 
DURING the course of advisory work on the cultivation 
of sugar cane under difficult soil conditions, the writer 
has frequently found i t  necessary, in the absence of 
relevant information in the literature, to carry out ad hoc 
investigations with the object of solving the most im- 
portant factors involved. The present paper describes 
studies made with the object of improving the growth 
07 sugar cane on calcareous soils. 

Very little information on this subject was available 
for sugar cane, although several papers have been 
published on "lime-induced chlorosis" in cane grown 
on calcareous soils and on "ratoon chlorosis", both of 
which are due to poor mobility of iron in the tissues. 

Methods and procedures 
The problems involved were studied using diverse 

approaches, particularly the following: 
1. the practical method of comparing the growth of 

different varieties to identify those which performed 
best under calcareous conditions; 

2. to determine the main nutritional abnormalities of 
sugar cane growing on highly calcareous soils; 

3. to attempt to determine the mechanism of the pro- 
cesses leading to poor mobility of iron in the tissues; 

4. to devise methods of combating the main limiting 
factors to growth and thus obtain satisfactory eco- 
nomical yields of cane and sugar. 
A summary of the results obtained from these studies 

is presented under the above headings. 
1. Testing the relative adaptability of different varieties to 

acutely calcareous conditions 

Several tonnes of Barbados limestone (coarse ground 
coral limestone) were placed in "plots" (contained by 
wooden boards 15 inches wide) on the concrete floor of 
the dismantled Ogle sugar factory in Guyana. The 
calcareous beds were thus15 inches deep and the plots 
were planted with the best planting material available 
from 102 sugar cane varieties in the form of single-eye 
setts replicated twenty times. Germination overall was 
86% and assessments of adaptability were based on 
the growth made over a period of 2-3 months after 
planting. They were given a N-P-K mixture at rates 
normally used commercially in Guyana at the time (4 cwt 
sulphate of ammonia; I cwt triple superphosphate; 
1.5 cwt muriate of potash). Differences in the growth 
of different varieties were not spectacular but B49119, 
D 141146, D 158141, UCW 54/65 and HJ 5741 were selected 
for their somewhat better performance. Most of the 
102 varieties used were Barbados or Demerara seed- 
lings, but some Hawaiian, Coimbatore, Brazilian, Aust- 
ralian (CSR varieties), Louisiana and Florida (Canal 
Point) varieties were also included in the tests. 

2. The main nutritional abnormalities of sugar cane on a 
pure calcareous medium 

In spite of the normal fertilizer application made, 
tillering was very poor and the leaves were pale at 3 
months. A foliar analysis of the leaves showed very low 
nitrogen and critically low phosphorus levels, a slight 
potassium deficiency, with adequate or more than 
adequate levels of calcium and magnesium. The level 
of iron (as Fe) in the leaf tissue varied from 50 to 100 
ppm, but manganese, copper and zinc were low at 5-9 
ppm, 2-3 ppm and 68 ppm, respectively. 
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Although there was no intervein chlorosis, positive 
responses were obtained to  leaf painting with iron and 
to a lesser extent with manganese; there were no re- 
sponses to painting the leaf with copper or zinc, in the 
coral limestone cultures. 

Subsequent pot cultures also in coral limestone 
indicated that normal single applications of nitrogen 
and of phosphate were inadequate to promote growth 
and, in particular, the cane plants apparently had great 
difficulty in absorbing phosphorus from highly cal- 
careous soil. 

Moreover, the application of massive dosages of 
soluble phosphate fertilizer to sugar cane growing in 
pure coral limestone resulted in a marked increase in 
the intervein chlorosis known as lime-induced chlorosis. 
3. Attempts to determine the mechanism of lime-induced 

chlorosis 
I t  was considered that two approaches to this subject 

would be investigated: 
(a) the redox potential of the root surface, and 
(6) the introduction of mineral elements into the sugar 

cane stalk tissues while by-passing the root system. 

In certain crops, of which some cultivars are very 
susceptible to lime-induced chlorosis whilst other are 
resistant, e.g. soybean, i t  has been established that in 
the susceptible cultivars the reduction potential at the 
root surface is  very weak and the roots are therefore 
unable to reduce the oxidized (insoluble) ferric iron 
present in the calcareous soils to soluble ferrous iron, 
and therefore no, or very little, uptake occurs. In the 
resistant cultivars the roots have a very high reduction 
potential so that ferric iron in  contact with the root 
surface is readily reduced and the ferrous iron then 
taken up by the plant. 

Trials with sugar cane root systems developed in pure 
ground coral limestone showed that all had ample redox 
potential (as shown by the reduction of potassium 
ferricyanide) and that penetration of ferrous iron into 
the plant was not a limiting factor. Sectioning of the 
stalk and microchemical examination of the vessels and 
tracheids in the stalk, and particularly in the nodal 
tissues, showed that iron was being precipitated in the 
conducting tissues, mostly as ferric phosphate. In 
serious cases of lime-induced chlorosis, insoluble iron 
was present in the conducting tissues of the stalk to  
within a few centimetres of the apical meristem and in 
the veinous system of the leaf sheath and leaf lamina. 
The problem was thus one of immobility within the plant 
and failure to deliver adequate amounts of iron for the 
synthesis of chlorophyll in the chloroplasts. 

I t  was decided that the uptake of mineral elements 
would need to be made by introducing such elements 
by means other than through the rooting medium. 

To achieve this use was made of the technique for the 
preservation of arrows in the sugar cane breeding 
programme, first discovered in Hawaii some half-a- 
century ago. 

In the intact sugar cane stalk oxidizing enzymes and 
their substrates are kept apart from each other, either in 
different cells or in different locations of the same cells. 
- - - - - - -- - - - - - - - 

* Consultant and formerly Director, Booker Agriculture Inter- 
nat~onal Limited. Present address: 20 Garth Road, Seven- 
oaks, Kent, England. 



When the stalk is  cut, the enzymes and their substrates 
become mixed and the sap is  drawn up into the con- 

Growing sugar cane on calcareous soils 

ducting system under tension, and the oxidation of the 
substrate(s) by the enzymes results in blockage of the These cuttings germinated and the growth made 

conducting elements with yellowish-brown to dark 
0" the reserve of phosphorus within the cutting was 

brown plugs which prevent water uptake. 
well correlated with the amount of available phosphorus 
introduced (see Figs. 1-4). However, there was no 

A s  a result, a sugar cane quickly loses turgidity when tillering when O.l% H,P~, was used, but some single- 
cut and placed in water, but the plugging reaction is  
prevented by reducing agents, of which sulphur dioxide ~ ~ e n c ~ ~ ~ ~ ~  ;i ~ ~ ~ ~ ~ ~ ~ ~ p ~ ~ ~ ~ f i ~ ~ ~ O ~ ~ ~ ~  
in solution (i.e. sulphurous acid) was found by the allowed good tillering to occur (Fig, 2). 
Hawaiians t o  be effective. Laterthe H,SO, solution was 
stabilized by the addition of about 100 p p h  of the anti- 
oxidant, phosphoric acid (H,%PO,). 

This technique was used by the writer to introduce 
any desired chemical into the sugar cane stalk. 

The element under trial, e.g. iron as 0.25% FeSO,, or 
0.25'::, iron citrate or tartrate; manganese, zinc and 
copper as sulphates at a concentration of 0 0576, 0.01'), 
and 0.0050/, respectively; urea at 1%; and increasing 
rates of phosphoric acid up to I%, was added to a 
0.02% SO, solution containing 100 ppm of phosphoric 
acid. 

Stalks of some 6-7 months bearing healthy green 
leaves were supported in stands with the cut end in the 
solution to be tested and left for the whole day. Uptake 
per stalk varied from so.me 300 to 400 cm3 according 
to the suitabilitv of the climatic conditions for r a ~ i d  
water uptake (i.e. evaporative Capacity of the air).  he Fig. 2. Shootsfrorn cuttings as in Fig. 1, but fed with I",, phos- 
treated stalks were then split and the location of the phorlc acid 

introduced chemicals followed bv microchemical 
methods. 

Iron introduced i n  this manner reached the apical 
growing point very quickly, as evidenced by i ts combin- 
ation with catechol tannins to give dark-coloured, almost 
blackgrowing tips. However, i t  was nottranslocated into 
leaves subsequently produced, which still showed in- 
tervein chlorosis, which could be corrected by leaf 
painting if carried out early enough. Manganese was 
similarly relatively immobile, but zinc was much more 
mobile. 

Fig. 

s 

3. Shoots from cuttlngs as in Fig. 2, but also fed N 

,ome cuttings injected with phosphoric acid 

and K 

were 

Fig. 1. Shoots from s~ngle-eye cuttings made from stalks which 
had been fed with 300-400 cm%f 0.1",, phosphoric ac~d.  Note 

absence of tillers 

In  the main the method was used, however, for in- 
creasing the reserves of phosphate in particular but also 
of nitrogen i n  the stalk and to use such enriched stalks 
for cuttings t o  be planted in pure coral limestone. 
Originally 0.1% phosphoric acid was used but it was 
found possible t o  introduce as much as 300 cm3 of a 
1% phosphoric acid solution into a single leafy sugar 
cane shoot and a few days later t o  divide th is  into single- 
eye cuttings which were planted in pure limestone. 

given N and K applied to the calcareous medium and the 
leaves sprayed later with 1% phosphoric acid-such 
plants tillered well. Various supplementary treatments, 
such as the incorporation of green legumes with the 
limestone, did not result in improved growth (Fig. 4). 

By placing clear polyethylene bags over the cane 
plants grown i n  coral limestone i t  was shown that 
applying nitrogen fertilizers t o  the soil at a depth of 6 
inches resulted i n  a severe loss of nitrogen as ammonia. 
In fact, the air in the clear polyethylene bag was so high 
in ammonia gas escaping from the applied fertilizer that 
it was asphyxiating t o  breathe. 

39 



Grow ng sugar cane on calcareous soils 

Fig. 4. Compar~son of growth with and without legumes. Fore- 
ground-with legumes on left, wlthout legumes on right. No 

beneficial effect of legume addition was observed 

These and other trials carried out using Barbados 
coral limestone as a medium showed that the main 
problems involved in growing sugar cane on calcareous 
soils are t he  following: 

(a) The difficulty of uptake of phosphorus from these 
soils and the danger of bringing about severe lime- 
induced chlorosis if phosphate and iron u ~ t a k o  are 
occurring through the roots at the same time. The 
presence of bicarbonate ions (which results in a 
higher pH of the vascular sap) and the combination 
of iron and phosphorus in the conducting elements 
in the tissues result i n  iron precipitation within the 
vessels. The balance of phosphorus to iron i s  
significant-soils very poor in phosphorus, although 
highly calcareous, may not show any lime-induced 
chlorosis although they may have a generally 
diffuse pale colour which may be corrected with 
iron sprays. If, however, phosphorus has already 
been introduced into the planting material, or if 
subsequent enrichment with phosphate i s  made by 
leaf sprays, no lime-induced chlorosis occurs. 

(b) The severe losses of nitrogen which occur when 
nitrogenous fertilizers are applied to calcareous 
soils. Even when the applications are made below 
the surface and covered, the losses remain very 
high by volatilization as ammonia. 

4. Methods of combating the factors inimical to the 
growth of sugar cane on calcareous soils 

I t  will be readily apparent that the experimental tech- 
niques used in the elucidation of the problems associ- 
ated with calcareous soils are not directly applicable to 
large-scale sugar cane culture. Of the alternative 
methods available for the introduction of substantial 
reserves of phosphorus and nitrogen into the planting 
material; by far the best method is  by spraying the 
growing seed cane as it stands in the field with a liquid 
spray containing 1% to 2% phosphoric acid (H,PO,) 
and 5% urea, preferably applied by aircraft. I t  i s  imma- 

terial that some scorching of the leaves may result from 
this treatment-the obiective is  t o  aet these nutrient 
elements into the plant: A few days iater the cane may 
be cut at the soil surface and placed in a cane planting 
furrow without removal of the leaves, chopped into 
suitable length cuttings i n  si tu (i.e. 4-5 bud cuttings), 
and covered. 

Germination is  generally enhanced by this treatment 
and the phosphate and nitrogen which have remained in 
the leaves provide a good source of subsequent sup- 
plies of these nutrients which are t o  some degree 
protected from interaction with the soil, which, if 
calcareous, results in phosphate fixation and nitrogen 
volatilization. 

It is  not possible to introduce enough nutrients t o  
produce large crops of sugar cane by this means alone 
and subsequent applications must be made either by 
soil applications or by foliage sprays. Sugar cane can 
be sprayed with urea at concentrations of from 5% t o  
10%. although 10% solutions may cause a temporary 
(reversible) damage. It is also possible to introduce 
any micronutrient into the urea spray. I t  is convenient 
t o  apply the nutrients by directed spray applications 
(using, for example, a 4- to 6-row weed control sprayer); 
for cane which has covered over, i t  would be more 
convenient to apply solid fertilizer by aircraft, e.g. urea, 
ammonium phosphate or muriate of potash i n  the 
pelletized form, or granulated triple superphosphate. 

I t  i s  to be noted that the preliminary investigations 
reported here used coarsely-ground Barbados coral 
limestone as the substrate. Later, the writer had occa- 
sion to use these techniques on cane grown on oolit ic 
limestone. Oolitic limestone differs from coral lime- 
stone in that i t  consists of limestone dissolved by sea 
water and reprecipitated when, because of temperature 
changes, the sea water becomes super-saturated. This 
process is  much like the purification of chemicals by 
recrystallization. 

Fig. 5. Cutt~ngs from cane, aerially sprayed with 1-2%, phos- 
phoric ac~d, growing on oolitic limestone and showing severe 
zinc deficiency symptoms. These symptoms do not occur 
when 0.1", zinc sulphate has been added to the phosphoric 

acid used in aerial spraying 
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Johns-Manville offers seven Celite filter aids 
for one good reason: 99.9% pure sugar. 
For over half a century, Celite diatomite 
filtration of beet and cane sugar liquors 
has helped produce the brilliantly 
clear liquor needed for topquality white 
sugar. With maximum flow rates over 
long filter cycles, Celite filtration can also 
bring about significant economies in 
cloth, labor, steam, power, and sulfur, 
while effecting an increased yield from 
the pans. And regardless of filter design, 
the inert Celite filter cake separates 
quickly and completely from the filter 
elements, so the filter will be ready 
for the next cycle. 

Celite filter aids are available in a 
variety of diatomite grades ranging in 
pore size from very fine to large pores. 
Whichever grades you choose, you 
can rely on the same consistent quality, 
supplied promptly to meet your needs. 

In addition to Celite diatomite filter aids, 
Johns-Manville also produces other 
process aids for the sugar industry 
such as fiber filter aids. All backed by 
over 50 years of filtration technology, and 
the largest field force of filtration 
specialists in the industry. 

For more information on how 
Johns-Manville can help clear up your 
filtration problems, contact Johns-Manvill~ 
Europe, 9/11 rue du Colonel-de- 
Rochebrune, 92505 Rueil-Malmaison, 
France, Tel. 749.13.33. Telex: Jmanvil 
Rueil 600089. 



Seed cane sprayed with phosphoric acid (at 1-2% 
concentration), with or without urea, germinated ex- 
tremely well on oolitic limestone soils, but within two 
months the cane was showing severe symptoms of zinc 
deficiency (Fig. 5). Zinc deficiency symptoms in cane 
grown from cuttings differ from the rapid acute symp- 
toms developed in sugar cane seedlings (as pictured 
by Martin & Evans1) and are quite similar to zinc defici- 
ency in maize-i.e. a broad white or pale chlorotic area 
at the base of the leaf becoming triangular in shape as 
the leaf margin develops a green colour (Fig. 6). 

Fig. 6. Symptoms of zinc deficiency produced by the author in 
nutrient culture 

Without corrective treatment the zinc deficiency 
symptoms would severely stunt the growth of the stool, 
but the condition, when present, can be completely 
corrected by spraying with 0.1% zinc sulphate. 

Because of the much greater mobility of zinc in the 
tissues, however, the condition can be prevented by 
adding 0.1% zinc sulphate to the phosphoric acid spray 
applied to the seed cane, and this is the method that is  
recommended for oolitic limestone soils since preven- 
tion is much better (and cheaper) than cure. The zinc 
sulphate (and also manganese or copper sulphate if 
required) remains completely soluble in the 1% or 2% 
phosphoric acid. 

Using the methods described above, good crops of 
sugar cane (up to 100 tonnes per hectare) have been 
produced on soils containing 60-70% of calcium car- 
bonate. Calcareous soils stimulate the production of 
massive fibrous rootlets and once the cane has covered 
over, the surface soil is  well exploited by ramifying 
fibrous rootlets, greatly facilitating uptake of aerial 
applications of fertilizer. 

Summary 
The main factors inhibiting the growth of sugar cane 

on calcareous soils are described and the results of 
some practical investigations to improve growth on such 
soils are summarized. Coral limestone differs from 
oolitic limestone in that the latter is extremely low in 
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zinc, whereas coral limestone, being derived from the 
remains of living organisms, has adequate amounts. 
The main recommendations are that the seed cane, 
whilst still standing in the field, is  sprayed with phos- 
phoric acid at a concentration of 1-2% in order to intro- 
duce the maximum amount of phosphate reserves into 
it. For cane to be planted in oolitic limestone soils 0.1% 
zinc sulphate is  added to the phosphoric acid. The 
levels of potassium and nitrogen in the stalk tissues 
may also be increased by partly replacing phosphoric 
acid with potassium hydrogen phosphate and the 
addition of urea to give a concentration of 5-10%. When 
the treated cane is planted the leaves are not removed 
but are left in the planting furrow after chopping the 
whole cane into the optimum sized cuttings (4 to 5 
buds). Early growth is rapid but additional dressings 
of fertilizer are essential to maintain growth. Some 
fairly serious losses of nitrogen occur when soil applica- 
tions are made, and under very calcareous conditions 
directed spray applications using herbicide type appli- 
cators may be used, or, after the canopy is complete, 
aerial applications of pelletized fertilizer are very efficient, 
since a large proportion is intercepted by the leaves, 
whilst such fertilizer as reaches the soil surface comes 
into contact with the mat of fibrous rootlets in the 
superficial soil layers, which is a characteristic of root 
development on calcareous soils. 

La culture de la canne sucre sur terrains calcaires 
Les principaux facteurs qui freinent la croissance de 

la canne 8 sucre sur sols calcaires sont decrits et les 
resultats de certaines recherches pratiques pour 
ameliorer la croissance sur de tels sols sont r6sum6es. 
Le calcaire corallien differe du calcaire oolithique en ce 
que ce dernier renferme extrgmement peu de zinc, 
tandis que le calcaire corallien, qui provient des restes 
d'organismes vivants, en contient de quantites appre- 
ciabies. La recommandation principale est d'asperger 
les boutures sur champ avec de I'acide phosphorique & 
une concentration de 1-2% afin d'y introduire le maxi- 
mum de reserves en phosphate. Pour la canne & planter 
sur sols calcaires ooiithiques on ajoute 0,1% de sulfate 
de zinc & I'acide phosphorique. Les taux de potasse 
et d'azote dans les tissus des tiges peuvent Bgalement 
&re augment& en rempla~ant partiellement I'acide 
phosphorique par du phosphate acide de potassium et 
par addition d'uree pour obtenir une concentration de 
5-10%. Lors de la plantation de la canne les feuilles ne 
sont pas enlevees, mais elles sont laissees dans le 
sillon de plantation apres avoir decoupe la canne entiere 
en sections de longueur optimale (4 & 5 noeuds). La 
croissance au depart est rapide mais des doses supple- 
mentaires d'engrais sont necessaires pour maintenir la 
croissance. Si les applications se font sur le sol, il 
peut se produire des pertes relativement importantes 
en azote; si le sol est tres calcaire on peut appliquer la 
fumure par pulverisation en jet dirig6 en utilisant des 
machines & pulveriser du type employe pour les herbi- 
cides ou bien, une fois la couverture foliaire d6veloppbe, 
des applications aeriennes d'engrais pelletis&; celles-ci 
sont tres efficaces, une grande partie Btant interceptee 
par les feuilles alors que, si I'engrais touche le sol, il 
entre en contact avec le tapis de radicelles fibreuses 
des couches superficielles du sol, ce qui est caracter- 
istique pour le dbveloppement radiculaire sur sols 
calcaires. 

losugar cane diseases of the world", Vol. II. Ed. Hughes, 
Abbott and Wismer (Elsevier, Amsterdam). 1964, p. 229. 
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Growing sugar cane on calcareous soils kommt, das eine charakteristische Wurzelentwicklung 
auf Kalkboden ist. 

Cultivaci6n de caiia de azlcar en suelos calcireos 
Anbau von Zuckerrohr auf kalkhaltigen Boden Los factores principales que impiden el desarrollo de 

Beschrieben werden die wichtigsten Faktoren, die das caiia de azlScar en suelos calcdreos se describen y las 
Wachstum von Zuckerrohr auf kalkhaltigen Boden resultas de algunas investigaciones pricticas para 
behindern. Die Ergebnisse von praktischen Versuchen mejorar desarrolio en tal suelo se resumen. Caiiza 
das Wachstum auf solchen Boden zu verbessern, coralina es diferente de caliza oolitica que tiene un 
werden zusammengefasst. Korallenkalkstein unter- 
scheidet sich von ooiithischem Kalkstein durch den 
extrem niedrigen Zinkgehalt des letzteren, wahrend 
Korallenkalkstein, entstanden aus den Oberresten leb- 
ender Organismen, einen ausreichenden Gehalt hat. 
Die wichtigste Anforderung ist, dass das Pflanz-Rohr, 
wenn es noch im Feld steht, mit 1-2Xiger Phosphor- 
saure bespruht wird, um die Phosphatreserven zu 
maximieren. Bei Rohr, das in oolithischen Kaikstein 
gepflanzt werden soll, wird der Phosphorsaure 0,1% 
Zinksulfat hinzugefugt. Der Gehalt an Kalium und 
Stickstoff in den Stengelblattern kann auch durch 
teilweises Ersetzen der Phosphorsaure durch Kalium- 
hydrogenphosphat und Zugabe von Harnstoff in einer 
Konzentration von 510% erhdht werden. Beim Pflanzen 
des behandelten Rohrs werden die Blatter nicht entfernt, 
sondern in der Pflanzfurche gelassen, nachdem das 
ganze Rohr in optimal grossestucke geschnitten worden 
ist (4 bis 5 Knoten). Das erste Wachstum ist sehr 
schneli, aber zur Unterstutzung des Wachstums ist 
weitere Dungung wichtig. Ziemlich starke Stickstoff- 
verluste treten bei Bodendungung auf, und bei sehr 
kalkreichen Boden sollte die Dungung durch gezieltes 
Spruhen erfoigen, wobei man Herbizid-Gerate einsetzt, 
oder, bei volligem Kronenschluss, aus der Luft mit 
pelletisiertem Dunger, was sehr wirkungsvoil ist, da ein 
grosser Teil des Dungers an den Blattern hangen bleibt, 
wahrend derTeil, derden Boden erreicht, in derobersten 
Bodenschicht mit dem Faserwurzelnetz in Kontakt 

contenido muy bajo de cinc, mientras que calizacoralina, 
derivado de 10s restos de organismos viviendos, tiene 
cantidades adecuadas. Las recomendaciones princi- 
pales son que la caiia semiilera, antes de la corta, es 
tratado con un aspersi6n de acido fosf6rico en una 
concentracidn de 1-2% para introducir la cantidad 
mexima de reserva fosfetica en sus tejidos. Para caiia 
que se planteard en caliza oolitica, se atiade 0,1% de 
sulfato de cinc al dcido fosf6rico. Los niveles de potasio 
y de nitr6geno en 10s tejidos del tallo pueden crecerse 
por sustituci6n parcial del dcido fosfdrico por fosfdto 
potisico hidrogenico y adici6n de urea para obtener 
una concentraci6n de 510%. Cuando la catia tratada 
es planteado las hojas no se separan per0 se dejan en 
el surco despues de cortar la catia entera en trozos de 
tamatio 6ptimo (4 o 5 brotes). Desarrollo inicial es 
repido per0 se necesitan abonos adicionales de fertil- 
izantes para mantener crecimiento. Perdidas bastante 
serias de nitr6geno ocurren cuando se aplica al suelo 
y, en condiciones muy calcdreas, es posibie usar aplic- 
aciones de aspersiones dirigidas con equipos del tip0 
usado para herbicidas o, despues de cumplimiento del 
dosel, aplicaciones por avi6n de fertilizante en forma 
de bolitas son muy eficaz por que una mayor proporci6n 
son interceptado por la hojas, mientras que el fertiliz- 
ante que llega al sobreficie del suelo se pone en con- 
tacto con la estera de raicitas fibrosas en capas super- 
ficiales del suelo que es unacaracteristica del desarrollo 
de raices en suelos calcdreos. 

Newark replacement and expansion 
project 

By F. ROBSON and M. FLACK 
Paper presented to the British Sugar Corporation Ltd. 24th Technical Conference, 1978 

PART I 

NEWARK sugar factory-"Kelham" to its founders- 
first commenced operations in 1921. Those of the orig- 
inal operators able to return afew years ago would have 
found little overall change in the factory. Indeed, in 
some areas, items of original plant were still operating. 
Capacity was some 1500-1800 tonnes of beet per day 
and one of the few diffusion batteries still in existence 
was used for extraction of sugar from the beet. I t  was, 
therefore, necessary to replace the bulk of the existing 
plant. A t  the same time i t  was decided to expand the 
production capacity, whilst bringing the factory up to 
modern standards. 

Several concepts influenced the design of the new 
factory and the planning of the programme: the necess- 
ity to operate the factory each campaign; the undesir- 
ability of commissioning a completely new plant in one 
operation; space in which to expand was limited, since 
the factory is  on a raised area surrounded by floodlands 
on which i t  is  not permitted or is  impracticable to build; 
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for environmental and planning reasons the old factory 
main building or its facade at least was to be main- 
tained; and the food or sugar end of the factory would 
be separated from the raw material or beet end, by 
housing in different buildings. 

An  example of the application of these concepts was 
that towers were used for diffusion because they could 
be erected outside the buildings thereby saving radical 
alterationsto the old factory building which would house 
the new beet end, and also they took up much less floor 
space which was at a premium. 

The original phasing of the programme, taking into 
account all the above factors, i s  described later in this 
paper. The project, in effect, involved the construction, 
during these phases, of a completely new factory as 
opposed to the extension of an existing unit. This was 
a much more difficult and complicated operation than 
construction on a green-field site. The need to operate 
each campaign led to many temporary works to  allow 
each year's production to take place. A t  the same time 
all existing operations, services, and the like had to be 
maintained throughout the duration of the whole project. 



Such a major task involved the cooperation of all Newark replacement and expansion project 
departments of the Corporation. A l l  drawing and design 
work, together with original plant sizing and specifica- 
tion, was carried out by the Central Design Office team of Same. Liaison with existing factory staff, who were 
in conjunction with other technical departments. A also heavily involved with the reconstruction as well as 
main contractor (John Laing Construction) was ap- factory operation, was essential. 
pointed for all civil and building work with nominated The original "Kelham" factory has been mentioned. 
sub-contractors for steelwork (Boulton & Paul) and Of this little remains except memories. Of the 1973 
sheeting and roofing of buildings (Robertson & Briggs factory only the sugar warehouse, packeting plant and 
Amasco). The main contractor for all electrical works a few ancillaries are left. However, the new factory 
was Elequip. could not have been built without the efforts of all those 

Corporation workshops supplied plant wherever who built and operated the old one. 
possible, particularly vacuum pans, juice heaters, beet An  extract from "History of the Home Grown Sugar 
elevators, stone and weed catchers, granulators and Industry", an official report published by His Majesty's 
coolers, pulp coolers and part of the pulp dryers,sugar Stationery Office in 1931, i s  of interest at this point: 
dissolvers, G.P. filters, various tanks and vessels, and "The Kelham factory was not ready for operation until 
complete control panel and instrument racks for the 1921. The total cost, owing to inflation in the prices of 
whole project. materials and labour, was £500,000 instead of the pros- 

Many other contractors and suppliers, too numerous pectus estimate of fl00,OOO". The new factory experi- 
to name, were also involved. enced similar problems. History repeats itself. . . . 

A reconstruction team was appointed at the factory PROGRAMME PHASING 
to operate under the Works Manager, consisting of: 
the Reconstruction Manager, a Superintendent, basic- Preliminary works 
ally responsible for the co-ordination and overseeing of These included a new beet intake road, weighbridges, 
all civil and building works, a Mechanical Engineer, an tarehouse and beet sampling probes, sufficient plant 
Electrical Engineer, an Instrumentation and Control being installed to operate until the final phase when the 
Engineer, and an Accountant. This team was respons- rest of the plant for full capacity wc;uld be installed. 

ible for contractor liaison and supervision, checking of 1974. Phasel: Demolition of old pulp dryers. Erection 
plant specifications, ordering, delivering and installation of buildings and plant for steam and power generation. 
of all plant on site and assistance with commissioning Installation of electrical distribution equipment. Erection 
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of lime kiln, slaker house and ancillary plant. Erection 
of pulp dryer building and chimney with one pulp dryer 
(the second dryer to be installed during Phase 4). 
Installation of pulp bagging, conveying and loading 
equipment. Erection of pulp warehouse, subsidiary 
buildings for factory vehicles and locomotive, and 
storage and repair, joiners' shop, etc. 

These buildings were erected in areas originally used 
for coal and limestone storage, ash ponds, and a small 

pumping, conveying, washing and slicing plant, 50% of 
beet unloading and beet silo storage, transport water 
mud thickener, oxidation ditch and effluent ponds, and 
the second pulp dryer. 

1977178. Campaign to operate with part of beet unload- 
ing and silos, one tower diffuser, to slice 350014000 
tonnes per day up to the full diffuser capacity. 

1978. Phase 5: Final completion of all plant, including 
thick juice storage. 

1978179. Campaign to operate at full slice. 

Fig.  2. Layout of new factory. 

pulp warehouse which could be released for work to 
continue. 

1974175. The campaign to operate with the old plant, 
together with temporary arrangements for feeding stone 
and coke to the lime kiln, coal to the boilers and similar 
operations. 

1975. Phase 2: Following the campaign, demolition 
of the old boiler house, power house, lime kiln. Buildings 
and plant for the whole of the evaporators, heaters, 
sugar end, sugar conveying in the areas cleared by this 
demolition. Demolition of molasses tanks, to allow 
construction of sugar silos. Erection of new molasses 
tank. 

1975176: Campaign to operate with new plant as in  
Phase 1, commissioned together with remaining old 
plant. 

1976. Phase 3: Immediately following campaign, 
demolition of the sugar end,evaporator and filtration 
area and juice clarifier in old factory. Erection of suffi- 
cient filtration plant to operate factory with existing 
diffusion battery and carbonatation plant. Erection of 
new juice clarifier. Erection of tower diffusers. 

1976177. Campaign to operate as above together with 
commissioning of Phase 2 plant plus part of the beet 
end filtration plant and juice clarifier. 

1977. Phase 4: Immediately following campaign, 
demolition of the rest of the old factory plant, beet 
flumes, beet pumping, stone and trash catching, etc. 
Erection of the remainder of the beet end plant, bee. 

Throughout these phases the necessary work on 
roads, drainage, water supply, electrical and instrument- 
ation work was to be carried out; all services would be 
kept in operation. 

IMPLEMENTATION 
The "off-season" programme each year was to a 

very tight schedule with little or no slack time. There 
were delays, however, owing to the "three-day week", 
consequent shortages of steel and other materials, 
industrial disputes by contractors' labour, and many 
late deliveries of plant. 

A t  an early stage of the project maximum capacity 
was increased from some 5000 tonnes per day to 7000 
tonnes per day. This involved rapid recalculations and 
drawings of evaporator and sugar end plant to enlarge 
or add to them to increase sugar end capacity. 

I t  was necessary to operate during 1974175 without 
pulp drying and bagging equipment. A l l  the pressed 
pulp was sent to other factories for drying. 

The commissioning of Phase 1 plant in the 1975176 
campaign was carried out very successfully and was 
relatively trouble-free. 

During 1976 i t  was decided that the Common Market, 
financial and various other considerations necessitated 
the compression of Phase5 into the same year as Phase 
4. Following this, when i t  became obvious that the beet 
crop of 1976 would be disappointingly poor, the decision 
was taken to cancel operations for the 1976177 campaign 
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F&r beet receptionuse theTham Automaticm 
digital pokheter/sacchaimeter. 

Proven and popular with sugar factories across the world, the Thorn 
NPL type 243 can handle up to 100 samples per hour. For batch or process 
use. Other features include: 
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and computer analysis. 
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prevent failures in sample 
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so that the Phase 4 demolition could take place earlier 
and the combined Phase 4 and 5 work be accelerated. 

Newark replacement and expansion project 

Rapid re-scheduling of works took place and with 
valiant effort and co-operation between all factory staff 
and contractors the bulk of the programme was com- 
pleted. However, owing to some late deliveries and to 
industrial relations problems with the labour force of 
the site contractors and suppliers, some items had to 
be deferred for completion in 1978. Priority was given 
to implementation of slicing, which commenced in late 
October 1977. 

Since i t  was necessary to commission much more 
plant in one year than originally anticipated, a com- 
missioning controller was appointed to check the final 
completion of plant installation and supervise the pre- 
liminary dry and wet pre-testing of all plant prior to 
steam trials. This proved a very successful exercise 
without which commissioning would have been almost 
impossible. A l l  areas were checked as they became 
available with the exception of those where late plant 
deliveries or electrical supplies made this impossible. 

In addition, to assist with this and with campaign 
commissioning, the bulk of the graduate trainees in 
the Corporation were concentrated at Newark. These 
were split into groups covering various areas of the 
factory and proved invaluable in starting-up of plant 
and operator training. 

Pre-commissioning and testing of sugar-end plant 
and evaporators was carried out very successfully. The 
plant was ready and reasonable time was available. 

The beet end and yard proved more difficult. 
The re-scheduled programme for the final years 

allowed no slack time at all. Inclement weather during 
the winter of 1976177 severely delayed the civil works. 
Rains were such that at one period the whole factory 
was surrounded by water. 

This hold-up in civil works was complicated by the 
reaction of contractors' employees to the Government 
Pay Policy, which led to what may be described as 
"unenthusiastic working to rule". The access of plant 
and other contractors and ourselves was delayed. 
Deliveries of electrical and control plant were pro- 
tracted. The electrical work is of necessity compressed 
into the final programme stages. When the plant and 

buildings were available and the electrical items de- 
livered, there were difficulties with the electrical con- 
tractors' employees over pay. 

Despite all this, basic water tests and some pre- 
commissioning were carried out on diffusion plant, 
carbonatation and parts of the beet end filtration areas. 
The campaign commenced with work still going on in 
beet unloading and fluming areas, completion of the 
beet end filtration plant, the beet end building walls and 
floors and in parts of the pulp bagging and bag conveying 
plant which had been extended. 

PLANT DESCRIPTION 
Beet reception 

Incoming lorries are weighed on two Mangood 
Limited 15 m x 3 m 50-tonne load-cell weighbridges. 
Documents are taken by conveyor from vehicle cab to 
weighman. The "out" weighbridges are exactly the 
same as the "in" units. 

Each vehicle load is  sampled by a Cocksedge auto- 
matic beet probe with shakerlsplitter. Full buckets are 
conveyed to a three-stream tarehouse with eight sample 
washers and three of the latest Cocksedge beet saws. 
Samples passed through an automatic digestion and 
filtration unit to an automatic saccharimeter by Thorne 
Automation Limited. 

A l l  lorries are unloaded dry by using tipping bays and 
hydraulic lorry tipplers. The latter, designed by Gough 
Econ Ltd., raise a gross load of 50 tonnes to a 55' angle. 
Turn-round was generally under 3 minutes. The beet 
from the above lorries is  conveyed by plate feeder and 
belt conveyor to two belt trippers with luffing and 
slewing conveyors, each automatically filling two beet 
silos, of 19,000 tonnes total capacity. A small wet silo is  
available for emergency diversion of beet after the 
beet pump. 

Beef fluming 
Al l  beet is flumed by remote control from the beet end 

control room using air-operated onloff valves and fixed 
angle water nozzles fed from pipes running along the 
base of each flume. Each gun is  individually operated 
from a push button in the beet end control room. Tele- 
vision cameras span the flumes, the viewing screen 

Fig. 3. Plan of beet end 



Newark replacement and expansion project 

-- 

Fig. 4. Schematic flow sheet-yard and beet end 

being on the flume control panel. 5000 gal.min-' of Sand and pulp are removed from raw juice from each 
water is supplied at 70 p.s.i. to all nozzles. A beet pump mingler before i t  enters the raw juice tank from where 
rated at 6500 gal.min-I elevates beet and water to an i t  is pumped, through heaters, to 1st carbonatation. 
overhead metal trough where stones and trash are Heating is  by pan vapours, general hot water and evap- 
removed. Stone traps are of the continuous discharge orator vapours. 
type. Weedcatchers are of the belt-and-rake type. A 
grid water separator precedes the Cocksedge beet Table I. Heater design calculations 

washer which also has sand and stone pockets. Water Heater VapourGradeof Outlet inlet 
is added via stone pockets. Clean beet and water are duty used vapour temp. temp. H.T.C. 

separated using a vibrating screen after which the beet ~ [ ~ ~ ~ ~ ~ ~ n " ; l : ~ e " ,  ::: 44 ::;,": i;:::: 
flow is  separated into two elevators before the roots 2nd Cart,onatation 82.00 475.61 
are conveyed to a 250-tonne capacity hopper above the Raw Juice B ......... 4.03 4 85.00 65.00 649.31 
slicers. Dirty water, sand and tails are pumped via Dissolver ............ 0.81 2 95.00 90.00 192.13 

tails separator drags to two Dorr mud thickeners of ~ ~ 4 , " f ~ 2 p , ~ : : : : : :  A:;: : :!:: 
120ft and 200ft diameter. 

-- Thin Juice 1 ...... 3.85 3 105.00 87.00 234.78 
Thin Juice 2 ...... 2.20 2 115.00 105.00 182.18 

Beef end Thin Juice3 ...... 1.79 1 123.00 115.00 171.27 

Beet are sliced by two streams of three horizo.nzl ~ontinuous carbonatation is standard as at other 
disc-type slicers manufactured by Dreibholz Floering ~~~~~~h sugar corporation factories, ~f~~~ a fixed lime 
Ltd. Each machine is rated at 3000 tonnes.day-I and is addition juice is gassed by controlling the venting of 
driven by variable speed D.C. motor. Manuallautomatic co2 supplied by three ~ ~ l l ~ ~ - ~ ~ ~ t ~  compressors, two 
control is  available. of 3000ft3.min-' and one of 5000fts.min-1 capacity. 

Cossettes are fed to  two BMA counter-current coss- Carbonatated juice is continuously recirculated whilst 
ette minglers via belt conveyors, on which they are excess overflows to a 32ft diameter Dorr Oliver A2TV 
weighed by lnflo belt weighers type RF4A. juice clarifier. The decanted juice goes on to standard 

Scalded cassettes are pumped into the bottom of 2nd carbonatation followed by filtration through G.P. 

two 3500 tonnes,day-I 5.8 diameter BMA tower diff- filters, eleven of which are available. Cleaning is auto- 
users. Cossette pumps are of BMA manufacture. matic on a timed cycle. 

Circulation juice overflowing from the mingler i s  Clarifier mud is  run by gravity using "Magflo" meters 
pumped via defoaming tanks to vertical tubular vapour and control valves into a receiving tank. This supplies 
heaters and back to minglers to maintain the diffusion mud to five Stockdale rotary vacuum filters, having a 
temperatures at 70°C. total of 250 m2 filtering surface. Each filter has a rotary 
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brush cleaning facility. Vacuum is  produced by a Roots Newark replacement and expansion project 
compressor. 

Decalcification 
Filtered 2nd carbonatation juice i s  passed through 

two of three 9 f t  diameter columns containing ion ex- 
change resins. These resins remove calcium and, 
when saturated, are re-generated using salt solution. 
The process of regeneration is  automatically controlled. 

Decalcified thin juice is  treated with SO2 which i s  
provided either from a bulk liquid supply or by burning 
solid sulphur. The juice thus treated is  passed to two 
evaporator streams. 

Pulp drying 
The spent cossettes from the tower diffuser are con- 

veyed past an overband magnet into a battery of seven 
Stord Bartz type RS64S presses, the final three having 
variable speed D.C. motors controlled by the load in 
the feed system. Press water i s  returned to diffusion 
with pan condenser water used as make-up. 

Pressed pulp is  fed to two 3.25 m pulp dryers via a 
Schnitzel storage bunker which has an export facility. 
The dryers are oil-fired and use Hamworthy Sulzer 
burning equipment. Each dryer is  capable of handling 
pulp from a daily slice of just over 3000 tonnes. Molasses 
is added to pressed pulp in proportion to its weight 
measured while i t  passes over a Simon belt weigher. 
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Evaporators 
There are two parallel evaporator streams of four 

stages, each vessel of 1360 m2 heating surface. The 
200 mZ concentrator is  common to both streams. 

Thin juice entering the first bodies i s  first heated in 
a three stage A.P.V. plate heater using 3rd, 2nd and 1st 
vapours. The level in each evaporator is  controlled by 
Fischer "Leveltrol" devices. High level in any of the 
four evaporators opens the export valve and passes juice 
downstream. The rate of feed into both streams is set 
by an operator from the Central Control room using 
"Magflo" meters except when an override situation 
arises. Thick juice flow from concentrator is  also select- 
ed by operator. Flow is  automatically reduced when the 
filtered standard liquor tank is  full. A l l  vapours are 
used for heating juices. 2nd and 3rd vapours are norm- 
ally used on the pan floor with emergency 1st vapour 
available. 

Thick juice can be extracted from the concentrator 
and passed to a flash evaporator and conditioning sys- 
tem for treatment before storage. Brix, pH and temper- 
ature must be all as required before discharge will take 
place. Conditioned thick juice i s  stored in two tanks, 
40 m diameter by 19 m high, each holding 27,000 tonnes 
of juice. This juice can be processed afterthe campaign 

BALANCE 
Y I P O U Z  l O  I L N S  I BEET 
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Fig. 5. Evaporator design calculations 
Dried molasses pulp is passed through Corporation- or brought back during campaign in the event of an 

designed and manufactured pulp coolers before being extended beet end stoppage, in which case the sugar 
weighed and packed on six Simon weighers and valve end can be kept at full capacity. 
packets. Simon continuous checkweighers followed by Melting and filtration 
a Howe Richardson reject conveyor are installed in two Thick juice from the concentrator is  used to melt 2nd 
bag conveyor streams. Two outloading points with product sugar. To this is also added white remelt and 
luffing and tracking conveyors are installed. A further wash syrup. Heat is  supplied by circulating melt liquor 
one is  to be installed for the 1978179 campaign. through a vapour heater. A Brix control is  used to add 

Lime kiln water when density is  too high. 
A 230 m8 Cocksedge lime kiln was installed in  1974. Standard liquor is  passed to a battery of five Schenk 

This is to be extended this year to give 255 mS. "Mag/ filters. Each filter i s  pre-coated with filter aid before 
chrome" bricksare used in the burning zone. Limestone use and the whole cycle of cleaning and pre-coating is  
and coke are weighed by Darenth weighers and added automatic. A clean filter i s  left on standby with filtered 
automatically using a gamma-source level indicator to juice returning to the unfiltered juicetank until required 
initiate and stop loading. Millcof-lime from the slaker is  on stream. Dosing of unfiltered liquor with filter aid is  
produced automatically and de-sanded before being carried out on a timed basis. 
pumped to the 1st carbonatation head tank. (To be continued) 
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Salinity effect o n  growth and photosynthetic pro- 
duct iv i ty  i n  sugar cane variety Co 740. G. V. Joshi 
and G. R. Naik, lndian Sugar, 1977, 27, 329432.-The 
response of Co740 cane to salinity was studied by 
growing 3-bud setts in Hoagland's medium in glass 
bottles; after 2 months, the salt concentrations were 
gradually raised, and after 3 months the leaves were 
analysed tor total chlorophyll, total photosynthetic area, 
proline and total protein, all of which tended to fall with 
increase in salt concentration. There was a difference 
between the effects of NaCl and Na,SO, whereby at 
0,05M NaCl the values of the four parameters were 
greater than in the control, after which they fell, while 
0.05M sulphate had no such stimulating effect, indicating 
that sulphates are more injurious to cane than are 
chlorides. Salt also reduced K uptake. Cane yield fell 
by 50% even at as low a conductivity as 3 mmho.cm-I. 
Because of excessive irrigation in Maharashtra, more 
cane areas are exhibiting salinity, so that the develop- 
ment of salt-tolerant varieties is important. 

Scheme for  development o f  sugar cane i n  Mahar- 
ashtra. S. B. Chougule. Maharashtra Sugar, 1977, 3, 
(2), 2548.-A programme is set out for use in raising 
cane yield in the state. I t  includes soil surveys to 
establish cropping patterns, soil testing to determine 
fertilizer requirements, land preparation, irrigation, seed 
cane production and plant protection. 

S tudy  o f  mixed cropping o f  lady's finger and soya- 
bean i n  sugar cane adsali (Maharashtra). J. D 
Chougule and K. U. Sanghavi. Proc. 6th Joint Conv. 
lndian Sugar Tech. Assocs., 1977, Ag. 19-Ag. 25.-Inter- 
cropping trials were conducted in July-planted (adsali) 
cane. Both lady's finger (sweet potato) and soyabean 
affected cane growth parameters and final yield but 
not germination, while the net profit was greater from 
intercrop plus cane than from cane alone, lady's finger 
+ cane proving the more profitable combination. 

Effect o f  methods o f  planting and intercropping 
sequences o n  cane y ie ld  and juice qual i ty i n  central 
U.P. K. S. Rathi, R. A. Singh and V. P. Singh. Proc. 
6th Joint Conv. lndian Sugar Tech. Assocs., 1977, Ag. 27- 
Ag. 34.-The effects of four methods of planting and of 
intercropping on autumn-planted cane yield and juice 
quality were determined, but the economics were not 
investigated. A l l  intercrops reduced cane yield, but 
some systems increased juice quality. Those tested 
were cane + mustard and cane + potato + late-sown 
wheat (the wheat being planted after lifting of the po- 
tatoes). Maximum cane yield was obtained with an 
inter-row spacing of 60 cm, while a 30-cm spacing after 
a skip of 150 cm gave poorest yield. (The other planting 
methods were an inter-row distance of 90 cm and a 
30-cm spacing after a 90-cm skip.) 

Evaluation o f  results o f  investigations o f  cane 
qual i ty i n  sugar factories of  Uttar Pradesh during 
1975-76 and 1976-77 seasons. A. P. Gupta and S. V. 
Singh. Proc. 6th Joint Conv. lndian Sugar Tech. Assocs., 
1977, Ag. 47-Ag. 60.-Processing data from eight sugar 
factories which are typical, as regards climatic and soil 
conditions of the area, of those throughout Uttar Pradesh 
are analysed as a means of establishing reasons for 
poor performances. I t  is  concluded that efficiency can 
be increased by paying more attention to the problems 
of cane varietal distribution, ratoon crop supplies, 
harvesting on the basis of cane maturity, climatic factors 
and post-harvest deterioration of cane. 

Response o f  sugar cane t o  phosphorus and  potash 
application i n  laterite soi ls o f  Bidar (Karnataka). 
E. Sharanappa, J. T. Ramachandra and B. S. Nada- 
goudar. Proc. 6th Joint Conv. lndian Sugar Tech. Assocs., 
1977, Ag. 107-Ag. 110.-The response of lC225, an 
early cane variety, to applications of P,O, and K,O was 
determined. (The same quantity of N was applied in 
all cases.) A t  the rate of 100 and 200 kg.ha-', both 
nutrients increased cane yield and improved juice quality, 
but P,O, had a greater effect on yield than did K,O, 
while the order was reversed with regard to the effect 
on juice quality. 

Chemical ripener studies-big m i l l  tests (BMT) at  
sugar factories i n  Tami l  Nadu. K. C. Rao and S. 
Asokan. Proc. 6th Joint Conv. lndian Sugar Tech. 
Assocs., 1977, Ag. 133-Ag. 151.-Cane was sprayed with 
"Polaris" at 2 kg.acre-' or with sodium metasilicate at 
1.6 kg.acre-I in three factory areas 6-8 weeks before 
harvest. Cane sugar recovery was increased by up to 
16.2% by treatment with "Polaris" compared with un- 
treated controls, while sodium metasilicate gave up to 
15,596 increase,in both cases response depending on 
cane variety. Sodium metasilicate costs less than 
"Polaris" and so gave a higher profit margin on the extra 
sugar. 

Biochemical responses o f  sugar cane t o  some 
chemical ripener treatments. A. S. Chacravarti, 
A. K. Thakur and A. K. Sarkar. Proc. 6th Joint Conv. 
lndian Sugar Tech. Assocs., 1977, Ag. 167-Ag. 174. 
Studies were made of the effects of six chemical ripeners 
on the invertase and diastase activities in cane and on 
the contents of alcohol-soluble matter, reducing sugars, 
sucrose, total sugars, starch, hemicellulose, cellulose, 
lignin, alcohol-soluble and -insoluble N and total N. 
The percentage increases and decreases are tabulated 
alongside values for the untreated control. Three 
ripeners, "Planofix", "Cycocel" and cycloleucine, gave 
significant increases in  sugar recovery compared with 
the control, but only "Cycocel" caused increases and 
decreases in the above-mentioned cane components 
where required, although cycloleucine (which satisfied 
eight of the twelve criteria) gave a slightly greater in- 
crease in sugar content than did "Cycocel"; "Planofix" 
satisfied ten of the criteria, while "Hostacycline" and 
"Polaris" satisfied eight and "Regim 8" only seven 
criteria. 

Result o f  oriented management o f  sugar cane 
development. G. K. Zende. Maharashtra Sugar, 1978, 
3, (3), 2532.-The need for results of cane research to 
be readily disseminated so that they can be adopted by 
farmers is stressed, and some important findingswhich 



In sugar plant construction, 
Hitachi Zosen is all the company 
you need. 

You want a large-capacity, highly 
automated integrated sugar plant. 
Hitachi Zosen will deliver it. Com~lete. 

Our team is your team 

For each project, we form a project 
management team of experts in 
sugar plant construction. This teary 
is your team. To see that your 
objectives are met completely. 

The team brings Hitachi Zosen's 
entire engineering and construction 
capabilities to your project: 
feasibility studies, basic design, 
procurement, fabrication, construc- 
tion, and guidance for start-up, 
operation and maintenance. For all 
types of sugar plants - cane raw 
sugar, cane plantation white and 
refined sugar, beet sugar, glucose 
factories and sugar refineries. 

Advanced processes and equip- 
ment, high-capacity fabrication 

Your project will benefit not only 
from installation of the latest, most 
advanced processes and equipment, 
but from Hitachi Zosen's high-capaci- 
ty fabrication capabilities as well. 

Sophisticated processes and 
equipment mean higher product 
yield, greater production efficiency 
and minimum operating costs. 
Hitachi Zosen plants provide them. 
With De Smet diffusers, automatic 
centrifuges, automatic vacuum 
pans, combustion control bagasse 
boilers and other equipment. We 
also supply by-product processing 
plants such as bagasse pulp & paper 
plants, alcohol and other plants. 

Other factors vital to project 
success are quick delivery and 
maximum equipment service life. 
We give you both. Our high- 
capacity fabrication facilities allow 
us to deliver all equipment in the 

shortest time, built to the h~ghest 
technical levels. As has been 
demonstrated consistently with on- 
time completion of many 4,000 
metric ton/day class cane sugar 
plants in Southeast Asia. 

Hitachi Zosen's total sugar plant 
project capabilities can build just 
the plant you want, when you want 
it. No matter how big the plan. 
Contact us or our overseas agent, 
Hitachi Zosen International, for all 
the details. 
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Sugar cane producers around the 
world are harvesting greater profits with 
ETHREL" Plant Growth Regulator. 
That's because ETHREL Plant Growth 
Regulator increases the sugar content 
of the cane by up to 15%. 

But ETHREL Plant Growth Regula- 
tor does a lot more. 
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improved milling operations. More sugar 
can be obtained earlier in the harvest 
campaign, and staggered applications 
can reduce mill load during qwmal peak 
periods. - 

ETHREL also extends&ptimum 



have a considerable economic potential but which have 
yetto be accepted on a large scale in lndiaare examined 
as well as major problems which require investigation. 

Sugar cane agronomy 

Proper placement of fertilizer. R. P. Humbert. World 
Farming, 1977, 19, (12), 10, 18, 48.-Studies with radio- 
active phosphate fertilizers in  the 1950's showed that the 
most effective use was made of the fertilizers when they 
were placed with the seed cane at planting, so that all 
roots passed through the fertilizer as the system ex- 
tended into larger volumes of soil; with this method, all 
of the shoots became radioactive from the "P as OP- 
posed to only one-third with subsurface placement near 
the cane stool. Shoots exhibited no radioactivity for 
several weeks (or unti\ the roots had grown sufficiently 
to reach the fertilizer) when the phosphate was placed 
in the centre of the inter-row. The results of omitting P 
from the fertilizer programme where a highly-leached 
and highly-weathered soil i n  Malaysia contained little 
available phosphorus are shown in a photograph; the 
poor germination and early stooling with 160 kg N and 
200 kg K per ha are in marked contrast to the results 
obtained by applying only 80 kg P per ha. While N and 
K can be placed with the seed cane at planting in most 
soils, in relatively dry soils there may be slight "salt" 
toxicity from the fertilizer as the new roots grow into the 
band of concentrated fertilizer, although in normal 
moisture regimes this effect is short-lived and root 
extension becomes normal once the root has passed 
through the fertilizer band. Split applications of N and 
K are recommended in sandy soils and where high 
rainfall causes leaching losses. Plastic-coated, Slow- 
release "Osmocote" fertilizers are showing excellent 
promise as starter fertilizers. The quantities of N, P 
and K to apply in plant cane crops are briefly discussed. 
K deficiency is marked by a restriction in the amount or 
green leaf area, which reduces photosynthesis and 
hence cane and sugar production. A colour photo- 
graph depicts severe K deficiency symptoms on young 
cane in Indonesia. In ratoon crops, considerable yield 
differences result from variation in fertilizer placement, 
which should be 10-15 cm below the surface on both 
sides of the cane stool, and as near to the stool as 
possible; fehilizer placed on the surface is  vulnerable 
to soil erosion and losses by volatilization. Phosphorus 
is fixed in most soils and so is not available to the 
ratoon until i t  is ploughed into the root zone. K fertiliz- 
ers move slowly, so that surface placement results in 
delayed usage. N from various sources is  usually 
converted to nitrate N which moves with the soil moist- 
ure; hence, if the soil is  dry at the time of application, 
as much as 20% of the applied N may be lost by volatil- 
ization, and up to 50% in alkaline soils. Normally the 
tillage and fertilizer application are carried out 1-2 
weeks after harvest when the ratoon is small. Photo- 
graphs show clearly the results of surface and sub- 
surface placement of N-P-K, viz. yields of 75 and 100 
tonnes.ha-I, respectively. 

Sprinkler irrigation in Africa. R. P. Humbert. World. 
Farming, 1977, 19, (12), 34-35, 47.-Information, accom- 
panied by colour photographs, is given on the sprinkler 
irrigation systems used by Big Bend and Tambankulu 
estates in Swaziland. The benefits of the systems 
include increased cane and sugar yields and reduced 
production costs and labour requirements. Cane yields 
of 150-180 tonnes.ha-I are common with early-harvested 

cane, while at Tambankulu as much as 235 tonnes of 
cane per ha has been produced at an age of 13 months. 

Weed control in Mauritius. Anon. Ann. Rpt. Mauritius 
Sugar Ind. Research Insf., 1976, 51-56.-In tests to eval- 
uate new herbicides, "Avirosan", "Buban 37" and 
"Enide 50" did not give satisfactory weed control but 
did not affect cane growth or germination. "Dosanex", 
"Malerbane C" and "Frenock" were even less effective 
than the first three herbicides, while "Malerbane C" at 
rates higher than 3 kg a.i. per ha severely affected cane 
growth and germination, as did "Oryzalin" which, 
however, did give satisfactory weed control. "San 
9789 H" and "Spike" were also satisfactory but not as 
effective as "Oryzalin" which had about the same 
effectiveness as DCMU. In small plot trials of 13 pre- 
emergence herbicides, two of the most effective were 
"Spike" at 3.23 and 4.30.kg.ha-I and "Erbotan" at 2.15 
and 3.23 kg.ha-l, but both severely checked cane growth, 
except the latter herbicide at its lower dosage rate. The 
other herbicides still gave very good results. Good 
control of Cynodon dactylon (Bermuda grass) was 
obtained with two applications of "Roundup" (on 
January 20 and June 1) at 2kg.W1, giving a total kill 
of 95%; doubling the dosage rate gave a total kill of 99%. 
Addition of 1 kg.ha-I ammonium sulphate to 2 kg.ha-1 
"Roundup" did not enhance the action of the herbicide, 
whereas 4 kg.ha-' added to "Roundup" in a single 
application on June 1 gave 95% weed control. "Round- 
up" + DCMU gave a quick burn of the foliage of the 
grass, but almost complete regrowth occurred 5 weeks 
after spraying. Two applications of TCA + "Dalapon" 
at 25 + 10 kg.ha-l gave only 73% complete kill. Two 
trials were carried out on control of Digitaria horizontalis 
with pre- and post-emergence herbicides. Al l  the pre- 
emergence treatments ("Sencor" ,"Velpar" and DCMU) 
gave satisfactory control for 4 months. "Sencor" and 
DCMU used singly or together were equally good in 
plant cane, while "Velpar" was suitable in ratoon cane, 
with or without DCMU. Some of the post-emergence 
herbicides caused scorching of cane leaves. By far the 
best results was given by "Asulox" (88% kill 3 months 
after spraying) at 3 kg.ha-I; the next best control (52% 
kill) was given by "Ansar 529" at 3 kg.ha-I which also, 
however, caused fairly severe scorching of cane leaves. 
The phytotoxic action of "Asulox" is  slow and is not 
apparent until 4-5 weeks after application. Experiments 
t o  determine the effect of "Velpar", alone or mixed with 
a surfactant or DCMU, on cane yield showed that i t  
significantly reduced yield in one trial when used at 
2 kg.ha-l, causing severe chlorosis within a few weeks 
of spraying. In the other trials, it caused slight chlorosis 
and leaf tip scorching when applied at rates greater 
than 0.5 kg.ha-l, whether alone or in mixtures. Good 
weed control without any adverse effect on cane yield 
was obtained with "Velpar" -t DCMU at 0.5 + 2.0 
kg.ha-l; addition of surfactant did not enhance the action 
of "Velpar". The advantages of minimum tillage practice 
(MTP), whereby cane stools are destroyed by spraying 
with herbicide instead of being uprooted, are listed. In 
trials on slopes where uprooting of stools necessitates 
use of manual labour, spraying with "Roundup" at 
9.5 litres.ha-I favoured growth of shoots on new stools 
at one location but showed no marked difference in  this 
respect by comparison with conventional uprooting. 



I CANE PESTS 
AND DISEASES I 

Losses from infestation o f  the scale insect Melan- 
aspisglomerata Green on  C o  62175. A. V. Rao and M. S. 
Murty. Proc. 6th Joint Conv. Indian Sugar Tech. Assocs., 
1977, Ag. 93-Ag. 95.-Investigations showed that M. 
glomerata reduced cane weight, sucrose content and 
juice purity perceptibly when the cane carried more than 
1 g of incrustation, whereas at less than 1 g the reduc- 
tions were insignificant. 

Studies o n  the comparative virulence o f  samples 
o f  red ro t  fungus ( l ight race) collected f rom Co419 
and C o  997. M. N. Sarma and M. A. Rao. Proc. 6th Joint 
Conv. Indian Sugar Tech. Assocs., 1977, Ag. 97-Ag. 101. 
In recent years crops of Co 997 and Co 419 cane have 
been found to be severely infected with red rot in certain 
areas of Andhra Pradesh. The existence of biotypes 
has been shown by the fact that in some cases diseased 
cane of one of the varieties mentioned has surrounded 
disease-free cane of another variety; however, isolates 
taken from the two varieties in different locations did 
notdifferappreciably in certain morphological character- 
istics. Pathogenicity tests with 14 isolates taken from 
Co 419 and Co 997 showed that reactions of particular 
canevarietiesdiffered according to isolate, indicating a 
specificity between variety and isolate. Under these 
circumstances, i t  i s  regarded as desirable to use a 
mixture of light race isolates of the fungus in varietal 
screening. 

H o w  cooperative sugar factories f ight pests and 
diseases of sugar cane. V. V. Tembheker and D. K. 
Patel. Sugar News (India), 1977, 9, (6/7), 1623.-The 
activities of cooperative sugar factories in cane pest 
and disease control are described, details being given of 
successful campaigns against the top borer (Scirpophaga 
nivella), stem borer (Proceras indicus), scale insect 
(Melanaspis glomerata), smut (Ustilago scitaminea) and 
grassy shoot (eradicated in the Bardoli factory district, 
chiefly by aerial spraying to control the main vector, 
Pyrilla perpusilla). 

Aerial spraying problems connected w i th  tox i -  
cological and environmental pollution. K. K. Nirula. 
Sugar News (India), 1977, 9, (6/7), 28a-28b.-Trials to 
determine the toxicological effects of pesticides sprayed 
from the air are briefly reported. While the crops sprayed 
were cotton, in two trials the pesticide applied was 
"Quinalphos" which has also proved effective against 
the cane leafhopper. The trials showed that at 400- 
500cma.acre-I "Quinalphos" did not prove toxic to 
humans or animals. 

Prospects o f  chemical control o f  the top  borer 
(Tryporyza nivella). J. S. Sandhu and M. S. Duhra. 
Sugar News (India), 1977, 9, (6171, 30-35.-After trials 
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had shown that "Carbofuran" at 1 kg.ha-I was effective 
in controlling T. nivella and increasing cane yield by 
475% compared with the untreated control, i t  was 
applied to CoJ 64 cane in five factory areas, as a result 
of which the cane escaped attack by the borer. "Phor- 
ate" at 3 kg.hsl also proved highly effective against the 
pest and is recommended. Tests in which "Carbofuran" 
was applied at dosage rates below 1 kg.ha-I together 
with "Phorate" at 3 kg.ha-I gave inconclusive results, 
since the borer incidence was too low, even in the un- 
treated control. 

Integrated control o f  the  sugar cane sta lk  borer 
Chilo auricilius Ddgn. 0. P. Singh. Sugar News (India), 
1977, 9, (6/7), 3643.-The literature on C. auricilius and 
its control is  reviewed, and the use of an integrated 
control programme advocated, in which chemical con- 
trol with "Ekadrin" i s  carried out in July-October, bio- 
logical control with Sturmiopsis inferens in November- 
February and a chemically sterilized male technique in 
February-July. 

Bionomics and control o f  white grub i n  India. G. K. 
Veeresh. Sugar News (India), 1977, 9, (6/7), 44-56.-A 
review is  given of the literature on distribution, life 
history and methods of control of white grubs, with 
brief mention of host plants, pattern of attack and 
nature of damage. 

Sugar cane scale insects and their control. B. H. K. 
Rao. Sugar News (India), 1977, 9, (6/7), 57-71 .-Melanas- 
pisglomerata is  a major pest in India, although the author 
states that little research has been done on its ecology 
and possible control. Details are given of the incidence 
of the pest in India, its description and symptoms 
of attack, biology and seasonal behaviour, factors 
favouring its incidence and losses caused by it, while 
methods of control discussed include preventive agri- 
cultural measures, chemical and biological control. 

lntegrated control of sugar cane pests and diseases. 
P. N. Avasthy. Sugar News (India), 1977, 9, (6/7), 72-73. 
lntegrated systems (combining agronomic practices 
with biological and chemical control) are tabulated for 
various pests and diseases prominent in India. 

Research o n  sugar cane pests i n  Maharashtra. D. S. 
Ajri. Sugar News (India), 1977, 9, (6/7), 75-77.-The pests 
discussed include the early shoot borer Chilo infus- 
catellus, the leafhopper Pyrilla perpusilla, the scale 
insect Melanaspis glomerata and the white grub Holo- 
trichia serrata. Control measures are described for each 
pest. 

Economics o f  insecticidal control o f  the sugar cane 
scale insect and  mealy bugs i n  Gujarat. A. H. 
Shah, N. V. Vaghela, A. J. Patel and J. P. Bhatt. Sugar 
News (India), 1977, 9, (6/7), 78-80.-Trials over a 3-year 
period on control of Melanaspis glomerata and Sacchar- 
icoccus sacchari showed that "Methidathion" was the 
most effective of four insecticides in terms of reduction 
of incidence of both pests and increase in  cane yield 
by comparison with the untreated control. However, 
the cost of the chemical was not known, so that "Phos- 
phamidon", the next most effective pesticide, is  recom- 
mended as the best economically. 



I CANE lREEDlNG 1 
AND VARIETIES 

Performance of Phil 65 and Phil 66 clonal selections 
in Luzon. E. V. Vergara, S. M. Villasanta and A. M. 
Galvez. Proc. 24th Ann. Conv. Philippines Sugar Tech., 
1976,137-140.-Four hybrids from the Phil 65 series and 
four from the Phil 66 series were subjected to field trials 
in four areas of Luzon. Based on the results, Phil 6512, 
Phil 6520, Phil 6522, Phil 6612 and Phil 6614 are recom- 
mended for station release, all giving cane and sugar 
yields comparable to those of the standard recom- 
mended varieties for the areas, while Phil 6512 has a 
significantly higher sugar content. 

Basic sugar cane breeding in subtropical Louisiana. 
P. H. Dunckelman and S. Nagatomi. Sugar Bull., 1977, 
55, (23), 13-18.-Progress in the basic breeding pro- 
gramme at the US Sugarcane Field Laboratory, Houma, 
in 1976 is reported. By manipulation of basic and estab- 
lished breeding stocks under natural and artificial 
environments (using outdoor racks, a photo-period 
house and a breeding greenhouse), i t  was possible to 
make crosses that would otherwise have been im- 
possible. From 143 parent canes of widely differing 
genetic constitution which were made available, 73 
biparental crosses were made with air-layered (live- 
rooted) flowering stalks; only nine were unsuccessful, 
while the remaining 64 resulted in production of more 
than 100,000 viable true seeds, representing most of the 
lines considered necessary for upgrading of the varieties 
suitable for a subtropical environment. The number of 
crosses and estimated number of viable seeds for each 
of 29 new breeding lines are tabulated. 

Sugar cane variety trials in Texas 197677 harvest 
season. S. A. Reeves. Tech. Rpf. Texas Agric. Expt. 
Sfa., 1977, (77-I), 57 pp.-Forty-seven tables are given 
of data obtained from 11 replicated cane varietal trials 
conducted during 197677 at 10 different locations in the 
Lower Rio Grande Valley of Texas, USA. Results 
indicated that N:Co 310 continues to be the outstanding 
variety, giving excellent yields of high-quality cane with 
optimum sugar yields when harvested after November. 
The next best variety, CP65-357, matures earlier than 
N:Co310, but also gives excellent cane and sugar 
yields. CP 61-37 matures after CP65-357 but before 
N:Co 310and also provides substantial yields. CP 57-614 
6nd CP 56-59 gave disappointing performances despite 
promising results in earlier trials, the former variety 
maturing very early but not providing adequate yield, 
while the latter provides good yields of plant cane but 
not of ratoons. Of new varieties tested in 1976-77, the 
most promising early-maturing cane was L 61-49, which 
is  notable for high sugar yields in  October harvests; the 
yields are not as high as those of N:Co 310 but generally 
exceed those of L 62-96. CP 66-315 is a promising variety 
for high late-season sugar yields and is comparable to 
N:Co 310 in this respect. 

Substrates for the pricking out of sugar cane seed- 
lings. R. Cesnik, F. F. S. Oliveira and M. C. S. Mogueira. 
Brasil Aquc., 1977,90,227-232 (Portuguese).-The Planal- 
sucar cane breeding programme involves germination 
of some 800,000 seedlings a year and requires some 200 
tonnes of potting compound. Trials were made using 
a total of 91 combinations of different proportions of 
six ingredients: a latosol soil, filter cake which had been 
weathered for six months, stable manure, dried and 
milled bark of Dimorphandra mollis from which the 
tannin had been extracted, exhausted coffee grounds 
from which soluble coffee had been extracted and the 
grounds weathered for three years, and washed sand. 
The heights of the seedlings after 30 and 60 days for 
each combination are tabulated, and show that best 
results were obtained where the mixture included the 
stable manure, whereas inclusion of filter cake was to 
be avoided. The other constituents contributed to  
seedling development but in a less marked fashion. 

The genetic improvement of sugar cane. Pro- 
gramme of work in the Tucuman Agricultural ex- 
periment Station. Current situation and prospects. 
J. Mariotti, C. Levi, J. Scandaliaris, P. C. Mendoza and 
C. G. Arevalo. 601. Estac. Exp. Agric. Tucumbn, 1977, 
(125), 13 pp. (Spanish).-The history of the development 
of sugar cane varieties in Argentina (the Tuc. and NA 
series, and the Fam. seriesfrom 1960) is briefly described, 
with the problems facing cane breeders at present, 
among these being the need to find a replacement for 
the declining N A  56079 which is the dominant variety in 
present use. New varieties are needed with iesistance 
to red stripe, mosaic, smut, red rot, etc. The genetic 
base of the breeding programme is to be widened by 
importation of varieties from other countries and in- 
tensified studies made on the control of flowering by 
regulation of light and temperature in order to obtain 
suitable crosses. With the aid of Dr. R. D. Breaux of 
Houma, LA, USA, methods are being developed for 
early recognition of valuable potential in the seedlings. 
A study is being made of the behaviour of cane varieties, 
both local and imported, as well as of their phytosanitary 
characteristics in field and laboratory. A series of 
stations is being set up for growing of seed cane and 
multiplication of newly-released varieties. 

ERiciency of visual evaluation in the clonal select- 
ion of sugar cane (Saccharum spp.). J. A. Mariott 
0. Gimenez L., P. C. Mendoza, J. M. Osa and E. S. 
Oyarzabal. Rev. Ind. Agric. Tucumbn, 1978,53, (2), 33-48 
(Spanish).-The effectiveness of visual selection in cane 
has been examined and i t  has been shown that space 
and time effects are important. Repeatability of the 
visual score for "agronomic type" appears to be moder- 
ate to moderately high, depending on selector. There 
were differences among selectors as to criteria used 
and selection efficiency. I t  is important to make visual 
scores as objective and repeatable as possible, and a 
new scale from 0 to 9 i s  proposed, based on experience 
in Argentina. The weights to be given the various com- 
ponents in the scale are discussed. 

Breeding for Fiji resistance. Anon. Cane Growers' 
Quarferly Bull., 1977, 41, 52.-Information is  given on 
the cane breeding programme in southern Queensland 
aimed at producing varieties resistant to Fiji disease, 
which has spread rapidly in the area in question, par- 
ticularly in the Bundaberg district. 
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I CANE SUGAR 1 
MANUFACTURE 

The use o f  stainless steel i n  sugar processing 
plants. E. Hale. Sugary Azdcar, 1977, 72, (If), 47-51. 
See I.S.J., 1978, 80, 21. 

New concept i n  cane preparation. L. B. Rodrigu'z, 
E. G. Garcia and A. C. Alba. Sugar y Azdcar, 1977, 72, 
( l l ) ,  55-59.-Information is  given on the expansion 
programme at the authors' Philippine sugar factory 
which was in two phases: (1) basically, addition of a 
fourth mill to one of the two tandems to increase its 
throughputto3000t.c.d., and (2) replacement of a2-roller 
unit with a 3-roller crusher in the same tandem, installa- 
tion of new 1st and 2nd mills, and replacement of the 
shredder with a "Unigrator"', thereby raising the tandem 
throughput by a further 3000 t.c.d. A description is  
given of the "Unigrator", and comparison is  made 
between weekly average hourly throughputs with the 
shredder in 1974175 and with the "Unigrator" in 1975176, 
showing an increase which in many instances was well 
above 25%. Moreover, the "Unigrator" gave a much 
higher Index of Displaceability and prepared cane 
dansity (kg.m-8). The question of uniformity in determin- 
ing cane preparation is discussed. Despite the ad- 
vantages of the "Unigrator", extraction was not in- 
creased because of the need to reduce maceration by 
30% in order to permit the evaporators to handle the 
extra juice resulting from the increased crushing rate. 
For the 1976177 season, restoration of the normal macer- 
ation levels was planned, and an increase in extraction 
predicted at a target grinding rate of 8000 t.c.d. 

Maintenance o f  a centrifugal. A. C. Chatterjee. 
Maharashtra Sugar, 1977, 3, (I), 113-118.-The author 
outlines the design and operation of batch and continu- 
ous centrifugals and gives advice on their daily, weekly 
and off-season maintenance. 

Occurrence of dextran i n  sugar cane. S. E. Ferrari 
and A. A. Rodella. Brasil A~uc., 1977, 90,303-306 (Portu- 
guese).-A study has been made of the occurrence of 
dextran at five sugar factories and at the Araras, Sao 
Paulo, experiment station of Planalsucar. Dextran was 
only found under abnormal conditions when several 
days had elapsed between burning of caneand crushing, 
while elongated crystals due to the presence of dextran 
were observed in only one factory. 

The  resazurine test for the determination o f  micro- 
biological conditions i n  a mi l l ing tandem. M. T. 
Herndndez, N. Quintero, N. Herrera and A. Shevchenko. 
Cenfro Azdcar, 1976, 3, (1-3), 55-69 (Spanish).-The 
resazurine test is  one in which thetime for loss of colour 
of the dye by the reducing action of micro-organisms is  
a measure of the activity of the latter. I t  was applied to 
crusher and mixed juices under various conditions in- 

cluding without addition of a germicidal agent, shock 
addition of formalin at 2 hr and 4 hr intervals, addition 
of antiformin at 4 hr intervals, and heating to 70°C. I t  
was concluded from the results that the test is  an 
adequate index of hygienic conditions in  a mill, and that 
the efficiency of a microbiological control agent can be 
estimated from the difference in colour destruction time 
between crusher and mixed juices. 

Influence o f  various col loidal components o f  cane 
juice o n  the clarification process. M. Darias P. and 
J. Martin B. Cenfro Azdcar, 1976,3, (Id), 71-83 (Spanish). 
The effects of peptone, pectin, pure dextran and com- 
mercial dextran and mixtures of peptone with the dex- 
trans on clarification were determined by measurements 
of sedimentation rates, mud volume, viscosity, colour, 
etc. The "threshold of sedimentation" or concentra- 
tion of colloid at which clarification began to be harmed 
was measured in each case and was, respectively, 
0.4%. 0.1 %, 0.4%, 0.2%, 0.4-0.6% and 0.2-04%. 

A glimpse into the  Colombian sugar industry. C. 
Alincastre. Sugarland (Philippines), 1977, 14, (4), 18.-A 
brief survey is presented of cane agriculture in the 
Cauca Valley of Colombia (where cane is planted and/or 
harvested at any time of the year and where sufficient 
cane i s  grown to supply most of the export sugar) and 
a list is  given of the 19 factories in operation in 1964 
when the author was associated with one of the com- 
panies. 

"Maxochlor" (a viscosity reducer). R. Sivaraman 
and S. C. Ray. Maharashtra Sugar, 1978, 3, (4), 39-42. 
"Maxochlor" (75% calcium hypochlorite) has been 
found to have advantages over sodium hydrosulphite 
("Blankit") in reducing massecuite viscosity in boiling, 
and these are listed. Addition of 2-24 litres of "Maxo- 
chlor" per 25-30 tonnes of C-massecuite gave optimum 
results when 500 cm3 was added during graining and the 
remainder introduced 4 hour before dropping. In A- 
massecuite boiling, the first dose should be added once 
seed is  grained, and the second just before dropping. 
Treatment increased massecuite purity and reduced 
Brix by comparison with untreated controls. 

Production o f  by-product power i n  the  sugar in- 
dustry t o  augment rural electrification. P. J. M. 
Rao. Proc. 6th Joint Conv. Indian Sugar Tech. Assocs., 
1977, E.l-E.20.-Power production in India is  surveyed 
and the question of supply of surplus sugar factory 
power to the public grid discussed, with references 
made to the adoption of such a scheme in Australia, 
Hawaii and Mauritius and descriptions of the systems 
and equipment used by certain Indian sugar factories. 

A new design for a vapour l ine juice heater. M. 
Singh, V. V. Subbarao and S. J. Lagare. Proc. 6th Joint 
Conv. Indian Sugar Tech. Assocs., 1977, E.21-E.31.-De- 
tails are given of a tubular juice heater installed in the 
vapour line and receiving bled vapour from the 1st and 
2nd effects of a quadruple-effect evaporator. Results of 
tests showed that the required 15-20°C temperature rise 
from 27-28°C was obtained in 14 passes, the overall heat 
transfer coefficient being estimated at 300 B.Th,U.ft-?. 
hrrl."F-I at a juice velocity of 6ft.sec-l. Further passes 
up to a total of 32 failed to effect any further increase in  
temperature. 

Ducasse: I.S.J., 1975, 77, 140-142. 
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Design features of continuous centrifugals. S. 
Pichaimuthu. Proc. 6th Joint Conv. Indian Sugar Tech. 
Assocs., 1977, E.33-E.36.-The salient design features of 
horizontal- and vertical-shaft continuous centrifugals 
are explained and their operational behaviour briefly 
discussed. In  order to increase the time allowed for 
massecuite purging, the author suggests that the lower 
half of conical baskets should be parabolic. 

Further trials of stationary knives for improving 
cane preparation. H. N. Gupta. Proc. 6th Joint Conv. 
lndian Sugar Tech. Assocs., 1977, E.37-E.41.-After prom- 
ising results had been obtained in  trials with reversed 
knives and stationary knives installed in the hood of the 
setl,further tests were carried out to determine the effect 
on cane preparation of one and, subsequently, two sets 
of stationary knives in the hood of a knife set. Results 
showed that one stationary knife set increased the 
Preparation Index from 54% to 62.5%, while a second 
set raised i t  to 689%. No mill roller bearings had to be 
replaced, whereas previous to the use of the stationary 
knives23 bearings had had to be replaced every season. 
Use of a third set of stationary knives had no substantial 
effect on preparation because of too high a clearance 
between them and the cane, while the spacing between 
the knife sets may also have been a contributory cause. 
Use of stationary knives caused practically no increase 
in  motor load. 

Use of magnetic separators in the sugar industry. 
D. B. Chinchwade. Proc. 6th Joint Conv. lndian Sugar 
Tech. Assocs., 1977, E.43-E.48.-The use of magnetic 
separators to remove tramp iron from sugar is  briefly 
discussed. Investigations showed that bagged sugar 
after magnetic separator treatment still contained 
2.9 mg.kg-I of iron, indicating the need for a more 
emcient separator and use of clean equipment. I t  is 
also suggested that the drum type should be comple- 
mented with another type. 

An attempt at drying of bagasse. R. T. Khurd. Proc. 
6th Joinf Conv. Indian Sugar Tech. Assocs., 1977, E.49- 
E.51.-The moisture content of bagasse from a return 
carrier was reduced by 2.55% by blowing i t  out with a 
fan to which hot air was fed from the air heater of a 
boiler. The amount of bagasse thus treated was 8% of 
the total at the factory in question, and the method could 
only be tested for the last 10 days of the season. Further 
investigations are considered necessary. 

Case study of frequent breakages of intermediate 
carrier head shafts. V. M. Murugkar and J. Lakshmin- 
arayan. Proc. 6th Joint Conv. lndian Sugar Tech. Assocs., 
1977, E.53-E.60.-The authors examine possible causes 
of shear stress failure at the clutch end of intermediate 
carrier shafts at their sugar factory. 

Low bearing oil pressure alarm in steam and diesel 
engines and automatic stopping device at low 
bearing oil pressure of diesel engines. M. K. Biswas 
and M. Sing h. Proc. 6th Joint Conv. lndian Sugar Tech. 
Assocs., 1977, E.61-E.66.-A brief description with 
diagrams is  given of an alarm and automatic stopping 
system for steam and diesel engines which is  actuated 
when the bearing oil pressure is  excessively low. The 
device has operated successfully at the authors' sugar 
factory. 

Cane sugar manufacture 

Reclamation of mill turbine rotor shrouding and 
blades. B. P. Bargaje. Proc. 6th Joinf Conv. lndian 
Sugar Tech. Assocs., 1977, E.67-E.72.-Failure of a rot0 r 
bearing in a Gutehoffnungshiitte (GHH) cane mill 
turbine led to damage to the blades and shrouding. 
Because of difficulties in obtaining replacement parts, 
repairs were carried out by welding. Details are given 
of the repair work and of the economics, showing con- 
siderable savings on the cost of new imported parts. 

Relevance of boiler feed water treatment in the 
sugar industry. K. S. Ramamani. Proc. 6th Joint Conv. 
lndian Sugar Tech. Assocs., 1977, E.73-E.80.-A repre- 
sentative of a chemicals firm describes the boiler feed- 
water treatment service and chemicals his company 
provides, and describes six case histories from sugar 
factories to show the benefits obtained by treatment. 

The sulphi-carbonatation process. R. S. Dubey. 
Proc. 6th Joint Conv. lndian Sugar Tech. Assocs., 1977, 
M.1-M.4.-The sulphi-carbonatation process developed 
and patented by the author2 is outlined and results 
obtained with the system at Purwodadi factory in Indon- 
esia are briefly reported. Benefits of the scheme include 
a 50-60% lower lime consumption than in conventional 
double carbonatation, increase in non-sugar removal by 
comparison with double carbonatation, leading to im- 
provement in juice, syrup and sugar colour, reduction 
in fuel consumption through improved evaporator 
operation, and the chance to increase factory through- 
put. Clarification gave a 1st carbonatation juice filtra- 
bility comparable to that in the normal process. 

Filtrability and filtration of first carbonatation cane 
juice. Development of a new design of chemical 
reactor and a new low pressure filtration system. 
S. P. Mishra. Proc. 6th Joint Conv. lndian Sugar Tech. 
Assocs., 1977, M.33-M.56.-Details are given of a liming 
and gassing tank used for preliming and defeco-satura- 
tion at two factories. The vertical tank has a central CO, 
pipe to which the gas is fed from a lateral branch pipe; 
the gas passes down the pipe to a star-shaped distri- 
butor, the arms of which carry rows of slots on the under- 
side. The bottom section of the CO, pipe and the dis- 
tributor are surrounded by afrustro-conical baffle which 
forms a chimney; gassed juice, being of lower density 
than the juice outside the "chimney", flows up and 
replaces the heavier, ungassed juice, creating high 
circulation rates. Above the chimney is  a rotary vane 
distributor to which is  fed both raw juice and milk-of- 
lime. The new tank was used in conjunction with a 
low-pressure filtration system, in which juice was fed 
to plate-and-frame filters by gravity from an overhead 
tank. Benefits of the new system included greater 
utilization of available capacity, reduction in filter cake 
losses, production of higher quality sugar and savings 
in the form of reduced filter cloth consumption and 
decreased plate and frame damage by comparison with 
the earlier system. 

Garg et a/.: 1 . 5  J., 1978, 80, 245. 
Dubey 6. Mavi: ibid., 1957, 59, 49. 



I BEET SUGAR 
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Incondensable gases i n  the sugar factory. I. G. 
Mantovani. Ind. Sacc. ltal., 1977,70,143-144. ll. S. Basso. 
ibid., 145-147. 111. S. Sacchi. ibid., 148. IV. F. Zama. 
ibid., 148-149. V. L. Gulminelli. ibid., 149 (Italian). 

I. In the first of a series of lectures given at a special 
conferenceonthe subject of incondensables, the author 
first shows how incondensables in vapour transferred 
from one evaporator effect to another considerably 
reduce its film heat transfer coefficient. Moreover, they 
can contribute to corrosion, particularly through the 
action of ammonia, which is  present in considerable 
quantities when the juice has been subjected to ex- 
cessive carbonatation (which also leads to high CO, 
contents in the incondensables as well as oxygen, 
nitrogen and a small amount of carbon monoxide). In- 
condensables act in two ways: they form a layer on the 
heating surface and thus prevent access of further 
vapour, although this effect is  largely balanced by in- 
creasing the diffusion coefficients of vapour and gas; 
and, more seriously, incondensables reduce the partial 
pressure of the vapour and hence the temperature at 
which it condenses; this temperature difference can 
represent a considerable proportion of the temperature 
difference between the heating vapour and juice. Means 
of measuring and eliminating incondensables described 
in the literature are discussed. 

II. Four theoretical schemes for withdrawal of in- 
condensables from a quintuple-effect evaporator are 
examined for a factory having a daily beet slice of 3000 
tonnes and where the quantity of juice and steam fed to 
the evaporator, the juice Brix and the quantity of vapour 
bled from the first four effectsto the corresponding juice 
heaters are constant. The schemes, which are illustrated 
by flow diagrams, are: (1) where the incondensables 
from both evaporator and juice heaters are vented to 
the atmosphere or pass to the condenser; (2) where the 
evaporator incondensables in each effect are trans- 
ferred to the juice space of the same effect, while the 
juice heater incondensables are treated as in (I); (3) 
where the evaporator incondensables are transferred to 
the vapour space of the next effect, while the juice heater 
incondensables are treated as in (1); and (4) where the 
evaporator incondensables are treated as in (2) while 
the juice heater incondensables are transferred to the 
vapour system of the next effect. I t  is shown that there 
is no advantage, as regards vapour recovery, in trans- 
ferring the incondensables from one effect to the next, 
so that i t  is recommended to vent to  the atmosphere or 
transfer to the condenser at suitable pressure (the lower 
the pressure, the easier i t  is  to avoid excessive build-up 
of gases in the final effect vapour and hence in the bleed 
to the vacuum pans). 

Ill. A brief description is  given of the incondensables 
withdrawal system of a juice heater and evaporator 
manufactured by Fives-Cail Babcock and installed at 
the author's sugarfactory. Some of the incondensables 

are withdrawn from the calandria near the boitom tube 
plate, and the rest from near the top tube plate. This 
mixture of vapour and incondensables, plus that from 
the upper part of the juice space, is passed through a 
collector to the preceding thin juice heater. The vapour- 
incondensables mixture from this heater is  passed via 
a collector to two raw juice heaters, from which the 
Incondensables are transferred to  the condenser for 
venting to the atmosphere. 

IV. The question of withdrawing as much of the in 
condensables as possible from heaters and evaporators 
with minimum vapour loss is  briefly discussed. While i t  
is  admitted that i t  is  impossible to prevent loss of some 
vapour, the author suggests a valve, the opening of 
which is  time-controlled so as to minimize heat loss. 
While he considers the scheme described in Ill as 
logical and efficient with regard to heat economy, he 
wonders whether there is a certain reduction in the heat 
transfer coefficient of the evaporator. The question of 
the system for trapping the incondensables is  also 
discussed, and the opinion expressed that the form and 
layout of the vessels will affect the efficiency, a vertical 
vessel having a large height:diameter ratio being better 
than a horizontal vessel or a vacuum pan calandria of 
high width:depth ratio. 

V. A t  Cecina factory, the evaporator effects are in 
coupled pairs, and vapour fed towards the top of the 
space in one vessel passes down against a rising juice 
stream and then passes to the other effect, which i t  
enters at a point below the upper tube plate. The result 
is  a higher vapour circulation rate than in conventional 
evaporators, leading to a high heat transfer coefficient 
and less risk of accumulation of incondensable gases. 

Effect o f  juice treatment w i t h  l ime  before 2nd 
carbonatation o n  raw juice purification results. 
A. P. Lapin, K. P. Zakharov and V. Z. Semenenko. 
Sakhar. Prom., 1978, (2), 27-34 (Russian).-In laboratory 
and factory experiments, treatment of juice with lime 
(06% CaO on weight of beet or 2030% of the total 
amount of lime used in purification) for 5-6 minutes prior 
to 2nd carbonatation improved juice quality (by compari- 
son with conventional processing) in terms of reduction 
in lime salts, colloids, reducing matter and thick juice 
colour in evaporation. The amount of lime added before 
2nd carbonatation should be kept at the lower limit of 
the range mentioned above when raw juice has a high 
amide and reducing matter content and the lime salts 
content in purified juice is high. 

Development o f  dryer/coolers for  whi te  sugar. A. F. 
Zaborsin, V. I. Kruglovenko, Ya. Ya. Lazhe and L. A. 
Orlov. Sakhar. Prom., 1978, (2). 34-37 (Russian).-In- 
vestigations of three Soviet types of white sugar cooler/ 
dryer are reported, viz. a single-chamber fluidized bed 
unit, a fluidized bed unit with vibratory means, and a 
twin-chamber dryerlclassifier having a continuous 
tumbler as well as many features of a fluidized bed 
dryer. The general performances of all three are dis- 
cussed, and their advantages and disadvantages indi- 
cated. While they are better than the conventional drum 
dryer, they still do not cool the sugar sufficiently, i.e. to 
25-22"C, except when the ambient temperature is  very 
low. However, fluidized bed drying and cooling is  re- 
garded asthe most promising method, particularly where 
vibratory means are provided as in one Soviet factory. 



A n  outl ine o f  expansion plans i n  the wor ld  sugar 
industry. II. H. Ahlfeld. 99 pp; 20.5~29.4 cm. 
F. 0. Licht GmbH, P.O. Box 1220, D-2418 Ratze- 
burg, Germany.) 1978. 

The changed circumstances of world sugar markets 
and prices have provoked a re-examination by F. 0. 
Licht of their survey of expansion plans made three 
years ago. The results of this new survey are recorded, 
country-by-country, giving the official policies of the 
Governments and authorities concerned. In summary, 
nearly all the expansion plans initiated during the pre- 
1976 sugar shortage are being continued, although some 
may experience considerable delays. Depressed world 
market prices will probably lead to lower utilization of 
installed capacity, and projects on which construction 
has not started, or which are still i n  the planning stage, 
are being postponed in many countries. Because of 
the world-wide surplus, new projects which were not 
already on the drawing board in 1975are being consider- 
ed only in exceptional cases. 

Annual report 1976. 115 pp; 1 6 . 6 ~  22.3 cm. (Estaci6n 
Experimental Agricola de Tucumdn, San Miguel 
de Tucumdn, Argentina.) 1977. 

This booklet, Miscellaneous Publication No. 62 of the 
Station, is a record of activities both social and technical. 
I t  includes a brief account of the work of the various 
departments, much of i t  being concerned with sugar 
cane, although the station carries out research on 
several other crops. The activities of the sub-stations, 
meteorological information and publications are also 
recorded. 

Zuckerwirtschaftliches Taschenbuch (Sugar eco- 
nomic pocket book) 1978179. K. Dankowski, R. 
Barth and G. Bruhns. 265 pp; 10x15 cm. (Verlag 
Dr. Albert Bartens, Liickhoffstr. 16, D-1000 Berlin 
38, Germany.) 1978. Price: DM 28.-. 

The 25th edition of this pocket book is a worthy suc- 
cessor to the collection of datafirst compiled by the sugar 
statisticians Dr. Albert Bartens and Dr. Hans Mosolff. 
Only the first section contains tables of statistics (world, 
European and West German) covering many aspects of 
sugar production, consumption and trading. Headings 
are in English, French and German. The second section 
gives (in German) an outline of the International Sugar 
Agreement and provides information on the various 
sugar markets, contracts and price formulae, while EEC 
sugar regulations are set out in some detail, being 
summarized also in English and French. The third 
section gives addresses of international and EEC sugar 
and associated organizations, followed by addresses of 
organizations and sugar companies and factories in 
each of the EEC member-countries. The West German 
sugar industry is treated in somewhat greater detail in 

a separate sub-section. In addition to the 69 tables of 
statistics, the book contains 6 graphs and 3 maps. I t  is 
a handy volume for those readers interested in the EEC 
sugar industries-it fits easily into a pocket, not being 
at all bulky, and the layout and printing lend themselves 
well to the purpose of providing easily accessible in- 
formation. A n  English-French-German glossary of EEC 
trade terms is included. 

Sugar cane production i n  South Africa. 44 pp; 
22x28 cm. (The Experiment Station of the South 
African Sugar Association, P.O. Mount Edge- 
combe, South Africa 4300.) 1977. 

This is  Bulletin No. 1 (revised) of the SASA Experi- 
ment Station. I t  outlines cane cultivation in South 
Africa under a large number of headings, each aspect 
therefore being dealt with at most in only a few pages, 
but adequately so. The sections are: location, topo- 
graphy and climate; farm planning; programme plan- 
ning; soils; nutrition; varieties; production of seed cane; 
drainage; land preparation; planting; irrigation; weeds; 
pests; diseases; harvesting; ratoon management; 
yields; payment; services available to cane growers; 
and structure of the South African sugar industry. A 
list is  given of extension officers, and a short bibli- 
ography of recommended Experiment Station publica- 
tions is appended. Subject headings within each 
section are clearly shown in a tinted left-hand margin, 
and the material is  accompanied by many illustrations. 
The printing is very good, and there can be no doubt 
that the work is invaluable to those readers interested in 
the South African cane industry. 

Hedging raw cane sugar o n  the futures market. 
E. P. Roy, K. Wegenhoft and L. Carville. 76 pp; 
21.5~28 cm. (Department of Agricultural Eco- 
nomics and Agribusiness, Louisiana State Uni- 
versity, Baton Rouge. L A  70803. USA.) 1977. 

This report deals with hedging of raw sugar in terms 
of the producers of sugar cane and the operators of 
raw sugar factories. The basics of hedging are dis- 
cussed, including the subject of "basis" (the difference 
between cash and futures prices). Costs of producing 
sugar cane and raw sugar are estimated so as to arrive 
at possible target prices for hedging purposes. Exam- 
ples of hedging for the producers of sugar cane and of 
raw sugar are presented and these results compared 
with unhedged positions. Several other factors related 
to hedging of raw sugar are examined and an extensive 
bibliography is included. 

F. 0. Licht's international sugar economic yearbook 
and directory 1978. 485 + 56 pp; 22x30 cm. 
(F. 0. Licht GmbH, P.O. Box 1220, D-2418 Ratze- 
burg, Germany.) 1978. Price: DM 85.-. 

The latest edition of this well-known.directory is  
packed with useful information on the world beet and 
cane sugar industries, all but a small part of i t  given in 
both English and German; the small part that is only in 
German concerns West German organizations. In the 
first main section, details are given of international sugar 
organizations, laws, the International Sugar Agreement 
and the Hong Kong Commodity Exchange. The second 
and third main sections carry information on organiza- 
tions and .sugar companies in all the beet- and cane- 
growing countries of the world; by far the most import- 
ant material in this section are the names and addresses 
(where i t  has been possible to give them) of factories 
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plus details of processing capacities and, i n  some 
instances, actual processing data for a number of years. 
Three articles appear in the next section: on world sugar 
prices (by G. B. Hagelberg), on plant protection for 
sugar beet (by W. R. Schaufele) and on the development 
of the US sugar policy (by T. C. Earley). A review is  
then presented of sugar machinery manufacturers by 
H. J. Delavier, after which there is  a Buyers' Guide of 
companies manufacturing beet agricultural machinery 
plus a summary of beet agricultural practices for which 
the various implements are used (prepared by H. Schaf- 
mayer). A similar Buyers' Guide is given for cane 
agricultural machinery manufacturers, with information 
presented by B. J. Cochran and M. Giamalva. Reports 
from various companies involved in sugar machinery 
manufacture are presented, followed by a corresponding 
Buyers' Guide. A 56-page supplement containing world 
sugar statistics is to be found in a pocket at the back 
of the book. The directory is clearly printed and the 
information generally well laid out. The work still 
represents very good value for money, and readers 
looking for a guide to the world sugar industry could not 
find i t  in a better form. 

Tiitigkeitsbericht (Report on activities) 1977/78. 34 pp; 
17x24 cm. (Zuckerforschungsinstitut, Zauner- 
gasse 13,A-1030 Vienna, Austria.) 1978. 

Up to 1975156, the Austrian Sugar Research lnstitute 
published annual reports which contained considerable 
numbers of papers based on work conducted at the 
Institute. It was then decided, however, to  publish more 
concise reports outlining the investigations carried out 
in each of the three main departments (agriculture, 
technology and medicine). The nature of the experi- 
ments, the names of the investigators and the results 
obtained are given. Lists are given of articles published 
and papers presented by lnstitute workers during 
1977178, and details are given of lnstitute staff. 

Annual review 1977-78. 19 pp; 21 x 26 cm. (Sugar Re- 
search Limited, Mackay, Queensland, Australia.) 
1978. 

The latest report from the Sugar Research lnstitute 
(set up in 1949 by 26 Queensland sugar factories) sum- 
marizes research carried out by the Systems Research, 
Engineering and Chemistry & Chemical Engineering 
sections on various aspects of cane sugar factory 
operations, and provides details of articles and papers 
prepared by lnstitute personnel as well as a list of 
lnstitute staff and changes. 

Experiment Stat ion annual report 1977-78. 86 pp; 
21 x 30 cm. (Experiment Station of the South 
African Sugar Association, Mount Edgecombe, 
Natal, South Africa.) 1978. 

The main experiment station at Mount Edgecombe was 
established in  1925 and comprises some 70 hectares; i t  
serves as the headquarters for all research, advisory, 
extension and training services as well as an extensive 
sugar cane breeding programme. While laboratory 
investigations are undertaken only at the main station, 
varietal selection and agronomic studies can be carried 
out under a wider range of soil and climatic conditions 
at four field stations and two smaller environment sites, 
providing a total of 500 ha, of which 175 ha are under 
irrigation. In addition, 950 ha of land in the area of La 

Mercy airport have been leased from the State for use i n  
development of mechanization and conservation studies. 
The latest report carries details of research carried out 
i n  1977-78 and includes a section describing the work 
of the Extension Division in the form of individual 
summaries for different cane-growing areas. The other 
divisions are represented by reports on mechanization, 
agronomy, soil and fertilizers, land and water manage- 
ment, plant breeding, pathology, etc. The report is well 
printed with numerous illustrations and gives a broad 
insight into the working of one of the world's leading 
cane research organizations. 

T h e  industrial ut i l izat ion o f  sugar and  m i l l  by- 
products (a literature survey). M. J. Kort. 
195 pp; 21 x29 cm. (Sugar Milling Research 
Institute, University of Natal, King George V Ave., 
Durban 4001, South Africa.) 1978. 

This,the 16th report in the series, gives a survey of the 
literature on by-products from sugar manufacture 
(factory and distillery waste water, filter cake, wax, 
molasses, bagasse and various chemicals from cane 
by-products), livestock feeding on sugar factory waste 
products as well as sucro-chemicals and spent bone 
char, industrial uses of refined sugar (both food and 
non-food uses are covered), recent developments in 
sucro-chemistry, nutrition and toxicology, and other 
sweeteners (natural and synthetic). A total of 1776 
references are given, each section being followed by its 
appropriate references. Of these, 401 are concerned 
with by-products utilization and 213 with their use as 
animal fodder. There are 229 references to the industrial 
uses of refined sugar, but no new major discovery has 
been made, while no new directions of research have 
appeared in sucro-chemistry, for which 245 references 
are given. Nutrition and toxicology are represented by 
252 references, while 436 references are given to the 
section on other sweeteners, for which an alphabetical 
index is also provided. I t  will come as no surprise to 
the reader that greatest attention in this field has been 
focused on dextrose and high fructose corn syrup 
manufacture. The survey is an excellent work for which 
the author is to be congratulated. 

Sugar year book 1977. 378 pp; lOx l4cm.  (Inter- 
national Sugar Organization, 28 Haymarket, 
London, England SWlY 4SP.) 1978. Price:f5.00. 

The 31st issue of this book contains statistics for 124 
countries plus French Overseas Territories and the 
EEC. The statistics relate to centrifugal sugar only and 
are submitted by member-countries of the International 
Sugar Agreement under the rules of the Agreement and, 
in the case of nonmembers, are supplied by the govern- 
ments of the countries or are extracted from statistical 
publications or estimated. Except where otherwise 
stated, the tables are on a calendar year basis and all 
figures are expressed in tonnes. The values are given, 
wherever possible, in terms of 96" pol raw sugar, al- 
though, where the information is available, trade figures 
are broken down into raw and refined (or plantation 
white or factory white) sugar as well as the raw sugar 
equivalent totals. Where the quality of the sugar cannot 
be determined, the term "tel quel" is  used. The data 
refer to production, imports, exports and consumption, 
the usual range of years being 1971-77. World tables 
are also given, and include the London Daily Price for 
raw sugar as well as refined sugar retail prices in certain 
countries. The clear type and good layout of the tables 
makes for very easy reference. 
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Direct gas chromatographic analysis of  molasses 
and fermented mash. E. Rosado and H. Batiz. J. 
Agric. (Univ. Puerto Rico), 1976,60, (4), 585-591 ; through 
S.I.A., 1978, 40, Abs. 78-101.-A Hewlett-Packard 5750 
gas chromatograph, which had a glass pre-column and 
a stainless steel column both containing 5% "Carbowax 
20M" and 60180 mesh "Chromosorb W", was modified 
by fitting an external dismountable injection trap. The 
column was tested for the direct analysis of fermented 
mash, as produced in rum manufacture, from Puerto 
Rican cane molasses. 34 peaks were detected, of which 
14 were identified as: acetaldehyde; acetal; ethyl, 
methyl, isoamyl and furfuryl acetates; ethyl, n-propyl, 
isobutyl, butyl, isoamyl, amyl and furfuryl alcohols; and 
furfuraldehyde. 

T h e  reactivi ty o f  glucose and  fructose i n  the car- 
bonylamino reaction i n  technical sugar juices. €. 
Reinefeld, K. M. Bliesener and M. Kunz. Zuckerind., 
1978, 103, 20-28 (German).-Investigations are reported 
into the change in the relative concentrations of dextrose 
and levulose in model solutions simulating factory 
products from thin juice to molasses. In buffered weakly 
acid, neutral or weakly basic aqueous solutions exposed 
to a temperature of 100°C levulose was degraded more 
rapidly than was dextrose. Lysine added as example of 
a basic amino-acid reacted more strongly with the 
hexosesthan did acid glutamic acid (which showed only 
weak reaction) or neutral leucine (which reacted more 
strongly than did glutamic acid). Again, the levulose 
concentration fell more rapidly than did that of dextrose, 
and sugar degradation was on a considerable scale, 
although the amino-acids did not markedly accelerate 
the fall in monosaccharide concentration. On the other 
hand, in solutions of high sucrose concentration, lysine 
affected the dextrose concentration more than the levu- 
lose; in all cases, levulose was, however, more sensitive 
than flextrose in alkaline solution of varying concen- 
tration.' In thin and thick juice, carbonyl compounds are 
first formed from the hexoses; some then react with 
the amino-acids present to form melanoidins, while the 
others are rearranged to their corresponding acids. 
While in weakly alkaline aqueous solution the reactions 
were not governed by the base used (lysine or dilute 
NaOH), in non-aqueous solutions the above-mentioned 
products were not formed from the invert sugars in the 
presence of lysine. In highly concentrated solutions 
containing little water (e.g. run-offs) there is  a condens- 
ation reaction between the monosaccharidesand amino- 
acids (without formation of intermediate products), and 
hexose-amino acids are formed by Amadori or Heyns 
rearrangements, dextrose conversion being more rapid 
than that of levulose. In glycerine solution, the concen- 
tration of the carbonyl and amino components was 
equimolar, in contrast to the more rapid fall in concen- 
tration of total hexose than of the amino-acid in dilute 

aqueous solutions. Hexose conversion in aqueous 
solution in the presence of lysine was found to be of a 
complex nature and followed no simple rate law. Two 
schemes of hexose reaction paths are described. 

Influence o f  technical dextran o n  sugar crystal 
growth habit. L. Carrazana, A. P. Koziavkin and C. 
PQrez. Centro Azdcar, 1976, 3, (1-3), 41-53 (Spanish). 
The effects of dextran on sugar solution viscosity and 
refractive index were studied and also its effects on 
sugar crystals growing in a mother liquor. The refractive 
index was altered so as to indicate a Brix higher by 0.1 
for 0.5% dextran, 0.2 for 1.0% and 0.3 for 2.0%. Vis- 
cosity was increased markedly by the dextran but Cuban 
native dextran did not affect the axis ratios as has been 
reported for other dextrans. 

Tables of  the degree o f  supersaturation as a func- 
t ion o f  temperature, d ry  substance and puri ty o f  
the charge i n  a pan. L. Carrazana R. Centro Azdcar, 
1976,3, ( Id) ,  85-88 (Spanish).-The tables are presented 
with an indication of their use in deciding the proper 
seeding point, corresponding to a required super- 
saturation, from conditions in a pan. 

First expressed juice i n  the evaluation o f  sugar 
cane. V. H. Chiappino. La lnd. Azuc., 1978, 84, 366-368 
(Spanish).-The author considers the use of first ex- 
pressed juice purity, multiplied by the Java ratio, to 
be the best method of determining sugar cane quality 
by reason of the simplicity of the method and its pre- 
cision, which is limited only by the accuracy of the 
analytical determinations and weighings made. 

Occurrence o f  D-mannitol i n  sugar beet. J. Cap- 
lovic and F. Rendos. Listy Cukr., 1978, 94, 9-11 (Czech). 
While D-mannitoi occurs widely in plants, and has 
been found in sugar cane, particularly after deterioration 
caused by frost, i t  had not been found in beet until i t  
was detected as an impurity in L-arabinose extracted 
from dried beet pulp by a method developed by the 
Sugar Research Institute in Bratislava, Czechoslovakia. 
The pulp was from beet which had undergone marked 
deterioration, and i t  was concluded that the mannitol 
was already present in the beet before processing. 
Details are given of isolation of D-mannitol by fractional 
crystallization and of its hexaacetate preparation. 

The  pressure o f  vapour above aqueous sucrose 
solutions. V. I. Tuzhilkin and I. N. Kaganov. Sakhar. 
Prom., 1978, (2), 5254 (Russian).-The thermodynamics 
of massecuite boiling are discussed, particularly the 
pressure of the saturated vapour formed. Values of 
this pressure for sucrose solutions of various concen- 
trations as well as saturated solution and pure water 
were calculated by a series of equations from ebullio- 
metric measurements of solution temperature and 
curves plotted of vapour pressure vs. temperature. 

AH 
From the equation In p = - - + const, where p is  

RT 
pressure, AH is the change in heat content (enthalpy) 
accompanying the change from liquid to vapour, R is  
the universal gas constant and T is absolutetemperature, 
linearity was established for the relationship In p vs. 
(I/T) x lo3, the straight lines for the solutions being 
parallel and having an angle of slope representing the 
heat content. However, calculation of AH from the 



Laboratory studies 

equation AH = - ('log 4'576, where A H  has a value 
A (I!T) lo3 

characterized by the angle of slope of the curves, 
revealed a discrepancy between the heat content for 
sucrose solution and for water which was due to the 
differential of heat of dilution or heat of solution of 
amorphous sucrose, i.e. with no allowance made for 
the energy necessary for destruction of the crystal 
lattice. However, heats of dilution can be represented 
as a function of concentration: - 5 . 6  x lo3  N2, where 
N i s  the molar concentration of sucrose. 

Adaptat ion o f  the  Kroonen & Vader technique for 
the analysis o f  mult i-component minerals i n  pro- 
ducts derived f rom cane. G. NlZfiez T. and C. Diaz 
de A. Revista Icidca, 1976, 10, (3), 36-44 (Spanish).-The 
title technique1 using an emission spectrograph has 
been applied to measurement of ash constituents in  
cane molasses and yeasts. I t  is very simple and no 
serious difficulties have been encountered. 

Growth o f  single sucrose crystals f rom seed 
formed f rom fragments o f  prefixed orientation. G. 
Mantovani, C. A. Accorsi and G. Vaccari. lnd. Sacc. 
Ital., 1977, 70, 137-142 (Italian).-Crystal fragments of 
required crystallographic orientation were obtained by 
cutting crystals with a strand of synthetic fibre kept 
moist with distilled water. The fragments were then 
used as seed for growing single sucrose crystals in 
pure solution under controlled conditions, with or 
without addition of raffinose, dextran C and KCI, re- 
spectively. The effects of the impurities on crystal habit 
were thus determined. Photomicrographs demonstrate 
the effects. The action of rafflnose confirmed earlier 
findingszS3, viz. that growth of face IlO(extremity +b) is  
inhibited; the morphology of the crystal growth is a 
result of introduction of a raffinose molecule at the end 
where the crystal structure is best suited to receive it. 
A s  previously found, the intrusion of the raffinose mole- 
cule may be temporary; subsequent desorption of the 
same molecule may then take place, leading to retard- 
ation of sucrose crystal growth. This hypothesis i s  i n  
accord with the findings of VanHook & Beali4. The ex- 
periment did little to explain the mechanism of the 
action exercised by dextran (elongation of the c axis), 
although i t  is suggested that i t  affects the mobility of 
the sucrose molecule; this may require the presence 
of yet another impurity having a synergistic effect5. 
Contrary to expectation, KC1 did not have the dramatic 
effect on the d face that other authors have found. 

Preparation and gas chromatography o f  h igh ly  
volat i le trifluoracetylated carbohydrates using N- 
methylhexafluorodiacetamide. J. E. Sullivan and 
L. R. Schewe. J. Chromatogr. Sci., 1977,15. (6), 196197; 
through Anal. Abs., 1978,34, Abs. 2F13.-Mono- to tetra- 
saccharides are trifluoroacetylated by this reagent to 
produce derivatives suitable for gas-liquid chromato- 
graphy. A glass column (6 f t  x 3.9 mm) filled with 10% 
of OV-17 on "Chromosorb W HP" (80 to 100 mesh) is 
preferred; N is used as carrier gas (60cm3.min-I), with 
flame ionization detection. By temperature programm- 
ing (75" to 225°C at 10" per min), 13 compounds can be 
determined in 15 min. The procedure is  applicable to 
the analysis of sugar syrups, processed foods and 
agricultural products. 

Rapid gas chromatographic determination o f  suc- 
rose as i t s  tr imethylsi lyl  ether o n  a n  open-tubular 
column. D. Nurok and T. J. Reardon. Carbohydr. Res., 
1977, 56, (I), 165-167; through Anal. Abs., 1978, 34, Abs. 
2Fl4.-Trimethylsilyl derivatives were prepared by 
treating 11 mg of an aqueous sucrose solution, contain- 
ing trehalose as internal standard, with a 4:l mixture 
of trimethylsilylimidazole and pyridine in a 1-cm3 "Reacti- 
Vial" with a PTFE-faced liner. After 10 min (but within 
approx. 48 hr), the derivatives were analysed on a stain- 
less steel column (40 m x 0.5 mm) coated with OV-17 
and operated at 255% with H as carrier gas and a flame 
ionization detector. The gas-liquid chromatographic 
analysis took approx. 1 min. The coefficient of variation 
was <0.1% for 50% aqueous solution containing equi- 
molar amounts of the two sugars (9 determinations on 
each of 5 preparations), but was slightly higher for 
impure solution, e.g. molasses. 

A new formula for  C-massecuite curing efficiency. 
N. V. Soundrarajan, M. K. Thippeswamy and N. Krish- 
namurthy. Proc. 6th Joint Conv. Indian Sugar Tech. 
Assocs., 1977, C.1-C.6.-A formula i s  derived for calcu- 
lation of low-grade massecuite curing efficiency, ex- 
pressed as quantity of non-sugars in C-sugar % C- 
massecuite Brix. The curing efficiency i s  given by 
(Pm - Pe) (1 - Ps) x 100 

(Ps - Peb 
, where Pm isC-massecuite 

purity, Ps is  C-sugar purity and Pe is  final molasses 
purity. Use of the formula i s  illustrated and i ts advant- 
ages indicated. 

A scheme for  quanti tat ive est imation o f  moisture, 
inorganic ions and  to ta l  organic non-sugars i n  cane 
juice products. T. K. K. Menon and V. C. Nair. Proc. 
6th Joint Conv. Indian Sugar Tech. Assocs., 1977, C.7- 
C.15.-The Dean &Stark distillation method was applied 
to moisture determination in molasses and massecuite 
and values were then compared with results obtained 
using the Karl Fischer method, showing close agree- 
ment. For reasons of simplicity and time consumption, 
the Dean &Stark method is preferred for routineanalysis. 
An  ion exchange method described in the literature was 
applied to  inorganic anion and cation determination, 
while sucrose and reducing sugars were determined by 
the Lane & Eynon method; the total organic non-sugars 
were then established by subtraction. Comparison is  
made between the results of the ion exchange method 
and of the conventional ashing method.  advantages 
of the former method are discussed. 

Colorimetric method o f  determination o f  sulphur 
d iox ide i n  sulphite and  sugar. M. Prasad, J. K. 
Srivastava and S. K. Upadhyay. Proc. 6th Joint Conv. 
lndian Sugar Tech. Assocs., 1977, C.17-C.27.-SO, was 
determined in white sugar on the basis of the colour 
change i t  caused in hydroquinone, which was maximum 
at 350 nm. The 5% hydroquinone solution used was 
acidified with 1M HCI (3 cm3 acid to 2 cm3 hydroquinone) 
and made up with distilled water in a 50-cm8 flask. A 
calibration graph was obtained by observing the inten- 
sity of the colour change (from slight pink to yellowish) 
when known volumes of sulphite were added. The 
method gave values down to 2.3 ppm. Comparison is 
made with iodometric values and with known quantities 
of SO,. 

I Kroonen & Vader: "Line interference in emission spectro- 
graphic analysis" (Elsevier, Amsterdam). 1963. 

Mantovani et a/.: I.S.J., 1968, 70, 121. 
Schneider: ibid., 1974. 76. 153. ' ibid., 1977, 79, 114. 
Kelly & Mak: ibid., 264. 



Observations o n  the  distr ibut ion o f  vinasse o r  
dist i l lery l iquor i n  the  State o f  SZo Paulo. F. Brieger. 
Brasil A~uc.,  1977, 90,307-314 (Portuguese).-The history 
of the recognition of the nutritional value of vinasse, its 
composition and factors affecting this, and the literature 
on its use as fertilizer in Brazil are surveyed, as are its 
effects on the soil and methods of its distribution. The 
economics of the Santal system for carriage in a 15-ma 
road tanker, from which the vinasse i s  sprayed onto the 
soil at a rate of 35 m3.ha-' over 180 days (7714 ha), are 
calculated; with an expected increase in cane yield of 
20% above the standard ratoon crop of 54 tonnes.ha-I, 
a net return of 9,479,125.58 cruzeiros i s  expected for an 
outlay of 3,241,974.41 cruzeiros. The return will vary 
with the variety, and the higher K content in the juice 
will be more melassigenic than that from cane grown in 
untreated soil. The figures presented, however, indicate 
that the practice warrants trials in various parts of 
Brazil. 

Food waste fermentation. L. E. Slater. Food Eng. Int., 
1976, 1, (lo), 27-37; through S.I.A., 1978, 40, Abs. 78-52. 
Advantages of producing single cell protein by ferment- 
ation of food wastes are summarized. Processes o f  
this type developed by four firms using different sub- 
strates are described; they include the production of 
glutamic acid and bacterial biomass from beet molasses 
by Orsan S.A. Production of lysine is also planned. 

Importance of cane tops as a source o f  forage. F. 
Geoffroy and M. Vivier. Nouvelles Agron. Antilles et 
Guyane, 1975,1, (I), 46-55; through S.I.A., 1978, 40, 78-77. 
The nutritive value of cane tops from the three main 
varieties in Guadeloupe and Martinique and the quan- 
tities available were investigated. The dry solids content 
was high (3035x1, and increased by 5% on burning. 
Thecrude protein content was very low (<5%),and de- 
creased on burning. The in  vitro digestibility was on 
average 60%, but varied with the length of the growth 
period, area, and whether the cane was burnt or not. 

Effect o f  varioussteps o f  puri f icat ion o n  ash content 
and  ash consti tut ion o f  cellulose. II. Cellulose 
prepared f rom sugar cane bagasse. S. Shahine, S. 
el-Shorbani and M. el-Sadani. J. Appl. Chem. Biotechnol., 
1977, 27, (I t) ,  608610; through S.I.A., 1978, 40, Abs. 
78-79.-Depithed Egyptian bagasse was subjected to  
two purification schemes, one involving pre-hydrolysis 
with H,SO,, alkaline pulping and either double bleaching 
with hypochlorite or hypochlorite-chlorite bleaching, 
and the other involving prehydrolysis with water, nitric 
acid pulping and hypochlorite-chlorite bleaching. After 
each purification step, samples were analysed for total 
ash, SiO,, Ca, Fe and Mn; values are tabulated. The 
first scheme decreased the ash content to  a greater 
extent, and gave a pulp which contained 95.8% a-cellu- 
lose and had a 90% degree of whiteness. 

Opt imum d rum volumes i n  pu lp  dry ing a n d  the  
resultant d rum feed temperature. H. Huber. Zucker- 
ind., 1978, 103, 36-40 (German).-Lower Saxony (where 
the greatest concentration of West German sugar 
factories is to be found) has brought in a regulation to  
minimize atmospheric pollution whereby the tempera- 
ture at the entrance to  a pulp drum dryer must not ex- 
ceed 725°C. The author shows, by means of calculations, 
that the specific heat consumption in a pulp dryer rises 
considerably when the drum charge falls below 70% of 
the nominal value. From a relationship established 
between inlet and outlet temperature as a function of 
drum charge, i t  is shown in graph form that an inlet 
temperature of 725°C corresponds to a drum charge 
which i s  only 56% of the rated. I t  is calculated that, for 
a factory of 6000 tonnes.day-' beet slice, the amount of 
water to  be evaporated from the pulp at a lower inlet 
temperature of 725" as opposed to about 820°C for 70% 
charge would be such as to  require double the normal 
drum volume as well as increasing the fuel consumption. 
However, addition of boiler flue gas to  the dryer furnace 
gas is calculated to effect a saving in fuel which in- 
creases with fall in dryer charge (to 16.81% at 60% 
charge compared with 10.02% at 100% charge); the 
corresponding "cost efficiency" i s  shown to  be 94.50% 
at 60% compared with 9020% at 100% charge. A t  an 
optimum relationship between boiler performance and 
pulp drying efficiency i t  i s  shown that a relationship 
also exists between steam and drying economy, and 
from this an optimum drum volumetric capacity i s  cal- 
culated as function of the inlet temperature, whereby 
fuel consumption i s  reduced and water evaporation 
increased. 

Analysis o f  op t imum f lows for  max imum pro- 
duct ion i n  a p lant  f o r  continuous production of 
biomass. P. Hernindez S., P. Garcia G., I. Vega R. 
and N. Reitor A. Centro Azcicar, 1976, ( Id),  15-25 (Span- 
ish).-A linear programming method has been applied 
to  maximizing production of yeast by cultivation on a 
molasses wort in a continuous operation and the stages 
(primary separation and evaporation) which govern the 
overall process identified. 

Submerged culture propagation o f  mushroom 
(Volvariella volvacea) mycel ium us ing dist i l lery slops 
and  blackstrap molasses. J. T. Aguinaldo. Sugar 
News (Philippines), 1977, 53, 270-274.-Details are given 
of an experiment on propagation of V. volvacea mycelium 
(rich in protein and vitamin B and therefore suitable for 
use as animal fodder or, if purified, for human consump- 
tion) on vinasse made up to  a required Brix by addition 
of cane molasses. Maximum yield was 0.559 g mycelium 
per g total fermentable substance in a 9"Bx mixture 
(22.80 g per litre of slops) to  which urea, KH,PO, and 
MgHPO, were added before inoculation with the culture. 

A n  overview o f  by-products ut i l izat ion i n  t h e  cane 
sugar industry. J. M. Paturau. Maharashtra Sugar, 
1978,3, (4), C16.-The potential of bagasse and molasses 
as raw material for by-products of varying types i s  
discussed, and an indication given of manufacturing 
costs of the individual products, which are classified 
according to simplicity of processing. Factors which 
need to  be considered in deciding on one or other use 
of bagasse and molasses are examined, including the 
minimum quantities of raw material required. 

59 



PATENTS 

UNITED STATES 

Cane harvester topper. D. J. Brassette and R. A. 
Duncan, assrs. Thomson International Company, of 
Thibodaux, LA, USA. 3,934,391. 25th July 1974; 27th 
January 1976. 

Method for automatic sugar syrup production. 
D. R. White, of Western Springs, IL, USA. 3,939,005. 
5th July 1974; 17th February 1976.-See US Patent 
3,901,724l. 

Preparing levulose (from dextrose). D. J. Lartigue 
and H. H. Weetall, assrs. Corning Glass Works, of 
Corning, NY, USA. 3,939,041. 31st May 1974; 17th 
February 1976.-Levuiose is prepared from an aqueous 
dextrose solution by reacting i t  under incubation con- 
ditions with cross-linked bacterial cells of aSfreptomyces 
micro-organism which have isomerase activity, these 
cells being the product of reaction of a suspension of 
individual cells with an aqueous solution containing 
4-20 mg of tetrazotized benzidine per g of cells. 

Production o f  ci tr ic ac id  b y  submerged fermenta- 

to form complexes with one-third to two-thirds of the 
total complexable substances and assimilable heavy 
metals present. A second quantity of ferrocyanide ions 
is  added after sterilization of the medium (half before 
inoculation and half afterwards), sufficient to form 
complexes with the remaining complexable substances 
and heavy metals but not enough to block the respiration 
of the micro-organism, i.e. sufficient to give a level of 
at least 0.4gllitre during fermentation. Total ferro- 
cyanide usage is0.05-4 g/litre. The medium is  inoculated 
with Aspergillus niger to produce citric acid during its 
growth in the medium. 

L iqu id animal fodder supplement. J. F. Wilson and 
R. S. Parish, assrs. Phillips Petroleum Company, of 
Bartlesville, OK, USA. 3,940,494. 29th July 1974; 24th 
February 1976.-The supplement consists of 24.2-35.0% 
wlw urea, 26.6-38.6:h w/w of molasses solids, 8,615.8% 
w/w of ammonium phosphate and 25427.9% water, the 
supplement having a crystallization temperature below 
36°F and a viscosity sufficiently low that i t  may be 
pumped at temperatures below 36°F. 

Sucrose hydroxyalky l  ethers. D. Maassen, R. Nast, 
H. Bormann, H. Piechota and K. J. Kraft, assrs. Bayer 
AG, of Leverkusen, Germany. 3,941,769. 9th August 
1973; 2nd March 1976.-100 parts of sucrose is  alkoxy- 
alkylated with 800-2000 parts of ethylene oxide, propylene 
oxide or l,2-butylene oxide (or a mixture of these) at 
85130°C and at a pressure of 1.3-5.0 atmospheres, in 
the presence of 2-5 parts of water, 3-15 (2-20) parts of 
a low mol.wt. (60-250) (water-soluble) higher alcohol, 
monoamine or polyamine having a m.p. below 10O9C, 
40-150 parts of an aromatic hydrocarbon solvent (ben- 
zene, toluene, ethyl benzene, xylene or chlorobenzene) 
and 1-5 parts of an alkali metal hydroxide (2-3 parts of 
KOH), the mixture being made up initially at 20-1003C. 

tion. H. Hustede and H. Rudy, assrs. Joh. A. Benckiser Cane hawester bi l let elevator. D. J. Quick, of Bunda- 
GmbH, of Ludwigshafen, Germany. (A) 3~940,315- 2nd berg, Queensland, Australia, assr. Massey-Ferguson 
November 1971; 24th February 1976. (8) 3,941,656. 2nd Services N.V. 3,942,307. 16th October 1974; 9th March 
November 1971; 2nd March 1976. 1976. 

(A) Spores of a citric acid-producing micro-organism 
(Aspergillus niger, A. wentii or Penicillium citrinum) are 
treated in a carbohydrate-containing (molasses) growth 
medium free of unbound cyanide ions by adding CO.25- 
l.Bg/litre (0.75-1 g/litre)] ferro- or ferricyanide ions 
(0.53 g/iitre of potassium ferrocyanide) during the 
physiologically intensive development period which 
occurs during the transition period between the spore- 
swelling stage and the spore germination stage (7-10 
hours after inoculation) (when the pH falls by 0.5-1 unit) 
and forming mycelial pellets from them. The pellets 
formed are characterized by a pH development curve 
essentially free of a lag period. Citric acid is  produced 
by introducing a   el let into a carbohvdrate-containina 

Cane planter. P. Populin, L. Populin and G. Scalia, of 
Home Hill, Australia. 3,943,862. 4th October 1974; 
16th March 1976. 

Cane harvester. D. A. Scott and J. C. Hudson, assrs. 
F. W. McConnel Ltd. 3,945,177. 24th July 1974; 23rd 
March 1976. 

Field operated cane cleaner. L. G. Fowler, of Belie 
Glade, FL, USA, assr. Sugar Cane Growers Cooperative 
of Florida. 3,946,875. 26th August 1974; 30th March 
1976. 

medium (moi~sses) and carrying out sibmerged aerobic Cane planter. C. V. Allain, of Franklin, LA, USA. fermentation. A pH drop of at least 1.5 (at least 2) units 3,946,899. 7th February 1975; 30th March 1976. 
occurs in 24 hours after inoculation. The concentration 
of ferro- or ferricyanide ions is  maintained at a minimum 
of about 0.2 g/litre during the fermentation.  ti^^ Cane harvesters. D. J. Quick, of ~ u n d a b e r ~ ,  ~ u e e n s -  

does not exceed 0.4 vol/vol of medium per minute. land, Australia, assr. Massey-Ferguson Services N.V. 
(A) 3,950,924. 4th October 1974; 20th Aprii 1976. (6) 

(6) To a carbohydrate-containing (beet or cane mol- 3,952,482. 4th October 1974; 27th April 1976. 
asses) medium, not later than its sterilization, is  added 
sufficient ferrocyanide ions (as potassium ferrocyanide) I.s.J., 1978, 80.316. 
-- - 

Copies of specifications of 'United Kingdom patents can be obtalned on application to The Patent Office Sale Branch, Block C; 
Station Square House, St. Mary Cray, Orpington, Kent, England (price 95p each). United States patent specifications are obtain- 
able from: The Commissioner of Patents, Washington. D.C.. USA !X1231 (price 50 cents each). 
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Clarifier. M. Bosnjak, of Englewood, CO, USA. 
3,951,818. 9th December 1974; 20th April 1976. 

The clarifier 10 comprises a rectangular tank 12 with 
an upper separation portion 14, a pyramidal sump portion 
18 and a weir or overflow portion 16 on two opposite 
sides of the tank. Within portion 14 are a series of 
separation elements 20 constructed of linked segments 
22, each supported by horizontal rods running from one 
side of the tank to the other, as do the elements. The 
bottom of the element is  closed so that the interior of 
the elements is separated from the bulk of the space 
within separation portion 14 apart from a series of 
perforations just under the apex of the angle of the 
deflector part of the segments. 

A t  the top of each segment is  a plate 24 running 
across the width of the clarifier and having a notch in 
each closed by plate25, so forming achannel connecting 
with the interior of the separation elements and, through 
slots 26 in the tank walls, to overflow portion 16. An  inlet 
for muddy juice 30 is connected to a distribution pipe 32 
through whichthe juice flow sinto tank12. Solid particles 
are directed by the deflector plates on segments 22 into 
the vertical channels between elements 20 and they 
sink into the sump 18 from which they are removed as 
a mud through the bottom valve. Clear juice passes 
through the perforations in segments 22 and rises with- 
in the elements 20, passing eventually through slots 26 
into overflow portion 16 and so through pipe 28 to pro- 
cess. The clarifier requires only a short retention time 
since i t  provides a high separation surface:volume ratio 
and steady laminar flow. I t  is  also simple and cheap to 
construct and easy to clean. 

Continuous centrifugal. H. Schaper, of Braunschweig, 
Germany, assr. Braunschweigische Maschinenbauan- 
stalt. 3,955,754. 16th October 1974; 11th May 1976.-The 
conical basket of the continuous centrifugal is provided 
with two screens, the inner having larger perforations 
than the outer and the conical angle being different if 
required. Larger crystals are trapped by the inner screen 
and pass radially to  i ts periphery where they are dis- 
charged. Smaller crystals pass with molasses to the 
second screen where they are separated and also pass 

radially to  the periphery for discharge and mixing with 
the larger crystals, while molasses passes outwards 
through the second screen to a collecting chamber. 
Separation of the crystals in two layers, under conditions 
appropriate to each, increases the capacity of the 
machine. 

Continuous centrifugal. A. Mercier, of La Madeleine, 
France, assr. Fives-Cail Babcock. 3,956,135. 2nd 
October 1974; 11th May 1976. 

The generally conventional cone-type continuous 
centrifugal is provided with a closure plate 20 mounted 
on a sleeve 21 which surrounds the bearing 22 of the 
centrifugal, a bushing 24 of PTFE or similar material 
being interposed. The plate 20 carries a frustroconical 
periphery 19 which is parallel to the screen 12 and rests 
on the layer of sugar partly by its own weight and partly 
by the suction effect of the centrifugal removal of air 
from the lower part of the basket. The sleeve may 
rotate with shaft 2!? by friction between the cone section 
19 and the sugar or i t  may be keyed to the shaft. Masse- 
cuite is delivered by feed pipe 40 for distribution to the 
bottom of the basket 10, while water is supplied by pipe 
36 to the chamber 30 between sleeve 21 and bearing 22 
to  maintain a liquid seal around pipe 40 and so prevent 
air entering the bottom portion of the basket. 

The cone section 19 carries two further telescoped 
cone sections 44, 46 which are spaced slightly apart to 
form a channel 58 by means of which wash water from 
pipe 53 entering chamber 57 is carried to chamber 60 
and passes through the perforations in a screen plate 
62 onto the sugar layer in a narrow band which is un- 
affected by air currents and so purges the sugar more 
efficiently since it does not bounce off the sugar and is  
not carried upwards to be discharged over the basket 
rim with the crystals. 



World sugar production 1978179' 
............ 1978/79 1977178 1976/77 USA-Hawaii* 952. 000 - tonnes, raw value- Mainland ......... 1,460. 000 

853.000 791.000 732.000 - BEET SUGAR 
Belgium/Luxembourg .. 
Denmark .................. 
France ..................... 
Germany. West ......... 
Holland ..................... 
Ireland ..................... 
Italy ........................ 
UK ........................... 

....... 
446. 000 566;000 4 1 5 ; ~  Tolal N . d C . America 16.753. 000 

4.002. 000 4.268. 000 2.974. 000 - 
2.951.000 3.076.000 2.735.000 Argentina .................. 1.370.000 

..................... i n99 nnn 905 000 945.000 Bolivia 270.000 ................ ........................ 210, 000 182. 000 189;000 Brazil 7, 600.000 .................. 1,630. 000 1,355. 000 1,747, 000 Colombia* 1,100, 000 
.................. 1.141.000 1.033.000 755.000 Ecuador 320.000 

.... Guyana* .................. 379, 000 
12,255, 000 12,176, 000 10,492, 000 Paraguay .................. 77, 000 - - -  Peru* ........................ 820, 000 

Total EEC ............... 
Surinam ..................... 
Uruguay ..................... 
Venezuela ............... 

Austria ..................... 
Finland ..................... 
Greece ..................... 
Spain ........................ 

..................... Sweden 
Switzerland ............... 
Turkey ..................... 
Yugoslavia ............... 

Total S . America ...... 
Angola ..................... 
Cameroun ............... 
Chad ........................ 
Congo ..................... 
Egypt ..................... 
Ethiopia ..................... 
Ghana ..................... 
Ivory Coast ............... 
Kenya ..................... 

... Total West Europe 

..................... Albania 
Bulaaria .................. 
Czechoslovakia ......... 

......... Germany. East ~ i b e r i a  ..................... 10;000 
Madagascar ............... 115. 000 
Madeira ..................... 1. 000 
Malawi ..................... 136. 000 
Mali ........................ 16. 000 
Mauritius .................. 695.000 
Morocco .................. 40.000 
Mozambique ............... 150. 000 
Nigeria ..................... 34. 000 
Reunion .................. 257.000 

Hungary ..................... 
........................ Poland 

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

...... Total East Europe 

Total Europe ............ 
Rhodesia .................. 
Senegal ..................... 
Somalia ..................... 
South Africa ............ 
Sudan ........................ 
Swaziland .................. 
Tanzania ..................... 
Uganda ..................... 
Upper Volta ............... 
Zaire ........................ 

..................... Zambia 

............ Afghanistan 
Algeria ..................... 
Azores ..................... 
Canada .................. 
Chile ........................ 
China ........................ 
Iran ........................... 
Iraq ........................... 
Israel ..................... 
Japan ..................... 
Lebanon .................. 
Morocco .................. 
Pakistan ..................... 
Syria ........................ 
Tunisia ..................... 
Uruguay ..................... 
USA ........................... 

Total Africa ............... 

Bangladesh ............ 
Burma ..................... 
China* ..................... 
India ........................... 
Indonesia .................. 
Iran ........................... 
Iraq ........................... 
Japan ..................... 
Malaysia .................. 
Nepal ........................ 
Pakistan ..................... 
Philippines .................. 
Sri Lanka .................. 

Total Other Continent: 

Total Beet Sugar ...... 
CANE SUGAR 
Spain ........................ 

............ Total Europe 

Taiwan ..................... 848;000 
Thailand ..................... 2.140. 000 
Vietnam .................. 25. 000 - 

Total Asia ............ 17,595, 000 

Barbados .................. 
Belize ........................ 
Costa Rica ............... 
Cuba ........................ 
Dominican Republic ... 
Guadeioupe ............... .................. Guatemala 
Haiti ........................ 
Honduras .................. 
Jamaica .................. 
Martinique .................. 
Mexico ........................ 
Nicaragua .................. 
Panama ..................... 
Puerto Rico ............... 
St . Kitts ..................... 
El Salvador ............... 
Trinidad ..................... 

Australia .................. 3.000. OM) 
Fiji ........................... 343. 000 

Total Oceania ......... 3.343. 000 
. 

Total Cane Sugar ...... 56,133, 000 
Total Beet Sugar ...... 36,027, 000 . 
Total World Sugar ...... 92,160, 000 

- 

* 1979.1978. 1977 calendar years . 
F . 0 . Licht. lnternationalSugar Rpt., 



l ran sugar industry structure1.-According to a USDA 
report there are 33 beet sugar factories in Iran, of which 5 are 
owned by the Central Government, 3 by Provincial Governments, 
4 are under Army supervision, and the remaining 21 are pri- 
vately owned. The rated capacities total about 800,000 tonnes 
per year. Two additional factories are under construction. 
The two cane sugar factories run by the Government have a 
rated sugar production ca~aci tv  of 350.000 tonnes Der vear. 
The beetsugar factories are curiently facing a crisis of supply, 
however, with some operating for as little as 50 days. Conse- 
quently lran has stopped production of raw sugar and all is 
now as white sugar. lran uses about 100,000 tonnes of sugar 
per month, about half as cube sugar and half as granulated 
white sugar. The USDA, on the basis of the estimates below, 
believes that in 1978179 lran will import more sugar than is  
produced. The figures refer to the national crop year, March 21 
to March PO. . . 

1976177 1977178 1978179 -- hectares - 
Beet area planted ...... 200,000 165,000 153,000 
Cane area planted ...... 8,800 11,000 15,000 --- tonnes, raw value -- 
Initial stock ............... 577.000 312.000 230.000 
Production: Beet sugar 613;003 534;003 493;030 

Cane %gar 74.030 99.033 140,030 
Imports ..................... 258.030 495.000 718,000 

1,522,000 1,440,000 1,588.000 
Domestic consumption 1,200,000 1,200,000 1,200,000 
Exports ..................... 10,000 10,000 10,000 ---- ---- 
Final stocks ............... 312,030 230,000 378,000 

Sou thdown Sugars Inc. closure.-Southdown Sugars Inc. 
of Louisiana, formerly owner of four raw sugar factories and a 
sugar refinery, has decided to cease operation of ail its pro- 
duction units, as well as its subsidiary, Cane Tech Sugar 
Consultantst, with effect from December 31, 1978. 

U S  1977 sugar crop loan period extension.-Most of the 
outstanding 1977-crop loans which, under the sugar price 
support regulations, mature 11 months after the loans were 
made, were due to mature between November 30, 1978 and 
March 31, 1979. Owing to the lack of market opportunities 
within this period, processors with sugar under loan to the 
Commodity Credit Corooration indicated that thev would not 
be able to-redeem and market the sugar. A s  a cdnsequence. 
the US Department o l  Agriculture announced on November 24 
that the maturity period would be extended to September 33. 
At the time of the announcementthesugar under loan amounted 
to about 350,000 short tons of cane sugar and 128,000 tons of 
beet sugar. 

Zambia sugar export plans frustrated3.-The Zambian 
Government has postponed plans to export sugar, owing to a 
shortage of sugar in the country caused by high rainfall and 
delays in the 1978179 cane harvest. Instead, the Zambian Sugar 
Company is to develop a stockpile to prevent further shortages 
from recurring. I t  is also to expand production and, to this end, 
has signed an agreement with the West German Government 
for a loan to finance its new production plans. The EEC Com- 
mission has meanwhile recommended that the Zambian re- 
questto join the Sugar Protocol of the LomO Convention should 
be rejected, partly based on its doubt whether Zambia can 
maintain an annual 13,000 tonnes of sugar exports to the EEC 
and also on the observation that Zambia has an export quota 
of 70,000 tonnes a year for the free market under the Inter- 
national Sugar Agreement. 

Spanish sugar factory closures4.-After closure of the 
Adra cane sugar factory in Almeria, the cane sugar industry 
of Spain is reduced to six factories having a total capacity 
of 3450 t.c.d., the smallest in Almufi6car, Granada, having a 
crushing capacity of 250 t a d .  and the largest, in Torredel Mar, 
a capacity of 1300 t.c.d. The sugar factories at Malaga and 
Salobreiia process 1000 tonnes of beet per day but also crush 
1300 and 1000 tonnes of cane per day, respectively. With the 
closure of the 850 tonneslday Burgos beet sugar factory in 
the northern Spain Province of the same name, by Sociedad 
Industrial Castellana (part of the Ebro Group), the beet sugar 
sector in Spain is  reduced to 33 sugar factories having a daily 
slice in 1977178 of about 78,000 tonnes. 

Bangladesh sugar industry modernization6.-The In- 
dustry Ministry in Bangladesh has prepared a Tk270 million 
Plan to develop and modernize the suaar industrv in the next 
two years. It is proposed to set up a sugar iefinery, tne 
Thak~rgaon and Deshoandu sugar mills are to be balanced 
and modernized, and mills at Raishahl and other places are to 
be expanded. Among other projects, a second distillery with 
a capacity of 1,000,000 gallons per year is planned. With Aust- 
ralian assistance, model farms are to be established in North 
Bengal, cultivating high-yielding varieties. Renwick & Co.. an 
enaineerina workdhoounder the Food and Suoar Mills corbor- 
at&, will ie modernized to produce spare parts for the s igar  
industry, so cuttlng down on imports, The sugar Industry has 
currently a rated capacity of 179,000 tonnes of sugar a year and 
170,118 tonnes, tel quel, were produced in the July 19771June 
1978 season against 138,707 tonnes in 1976177. The cane area 
was expanded from 357,000 acres in 1976177 to 379,000 acres in 
1977178 and cane production rose from 6,401,000 to 6,590,000 
tonnes. 

Queensland cane transoort b v  rails.-A SA 4 million rail 
system is to be bullt In ~ o r i h  ~ u & n s l a n d  to haul sugar cane 
to lnvicta Mill at Glru, south of Townsvllie. Financed by cane 
grower levv, its 46-km track will re~ lace  a road transport svstem 
h k i n g  themi  I with Clare and the Millaroo and ~ a l b e g  areas. 
lnvicta Mill will provide the rolling stock and ma.ntain the I~ne. 

N e w  lndonesian sugar factory7.-A new sugar factory is 
to be built in the Sambas regency of West Kalimantan and is 
expected to be in operation by the middle of 1979. I t  will be 
located in Sekura village, on a 5 ha site in a 600 ha cane plant- 
ation. Estimated daily production capacity is about 200 tons 
of sugar. Construction will be undertaken by PT Boma Stork 
of Pasuruan, under the supervision of the lndonesian Ministry 
of Agriculture. A l l  the required finance will come from Presi- 
dential aid. 

Yeast plants i n  Cubas.-A French-designed plant to pro- 
duce animal fodder yeast has come on stream at a sugar factory 
in Ciegode Avila. The plant, the first of ten in a programme of the 
sugar ministry, cost 10 million pesos (US $13.5 million) and 
has a design capacity of 40 tonnes per day. Four more such 
plants were due to come on stream in 1978. The aim of the 
programme, devised in conjunction with the lnstituto Cubano 
de lnvestigacibn de Derivados de la Cana de Azhcar (ICIDCA), 
is to convert the sugar industry's by-products into protein 
foodstuff for the rapidly expanding livestock sector. 

Japan refining capacitya.-According to reports from Japan 
it is  generally believed that the sugar refining industry is  
20% in excess of the refining capacity needed for domestic 
consumption. The Refiners' Association has therefore sug- 
aested that member refineries establish a fund bv imoosina a 1530 yen per ton levy on raw sugar melted which wiil be paid to 
those who scrap their refineries; thls has not been agreed by 
all members, however, several preferring free competit i~n'~. 

F. 0. Licht, lnternational Sugar Rpt., 1978, 110, (341, 19-20. 
z 1,s. J.. 1978. 80. 94. 
8 F. 0.' ~ i c h t ,  lkernational Sugar Rpt., 1978, 110 (31)' 26. ' Zucherind., 1978, 103, 988. 
5 F. 0. Licht. lnternational Suoar Rot.. 1978. 110. (33). 20. 
8 ~ueensland Newsletter, 15 th -~ovh iber  1978. ' ' 

'' 

F. 0. Licht, lnternational Sugar Rpt., 1978, 110, (32), PO. 
%Latin America Econ. Rpt.,; through Westway Newsletter, 1978, 

1601. 12. 
* F. b. ' i i&t, lnternational Sugar Rpt., 1978,110, (32), 20. 
lo ibid., (331, 19. 



BREVITIES 

Nicaragua sugar production 1977/7S1.-Sugar production 
in Nicaraaua in the 1977178 campaisn amounted to 212,143 
tonnes, white value, of which 115;000 tonnes is for domestic 
consumption. 1978179 production is estimated at some 215,000 
tonnes. 

Poland sugar industry expansiona.-In an attempt to 
enlarge and modernize its sugar industry, the Polish authorities 
have allocated 2200 million zloty for investment and 180 million 
zloty for modernization. Construction of new beet sugar 
factories i s  continuing and in 1979 a new factory is expected to 
go into production in the Rzeszow Province with, in two years' 
time, two more in Ciechanow and Glinojeck Provinces. Add- 
itional factories are planned for the 1980's. The beet purchasing 
points are also being enlarged or new ones built. 

S to rm damageto Phil ippinessugar crop3.-The Philippine 
Sugar Commission has stated that, owing to damage caused 
by storms in the sugar-growing areas of the country, the 
estimated 1978179 sugar production was reduced from 2.34 to 
2.1 million tonnes, tel quei, a reduction of 10%. 

Whi te  sugar s i l o  for Egypt4.-An ABR Engineering storage 
silo for white sugar, with a capacity of 65,000 tonnes, is  t o  be 
built at the Kafr el Cheikh sugar factory in Egypt. This new 
factory, with an annual production capacity of 100,000 tonnes, 
ordered from Fives-Cail Babcock, has selected the ABR 
Engineering silo to store its white sugar production because 
of its ability to provide the most suitable storage conditions, 
with a waterproof steel shell, insulation, and heating and 
ventilation by a closed-circuit air conditioning system. A l l  
sugar handling operations, including complete stock removal, 
will be fully automatic. Despite its very advanced technical 
features, operating costs of the silo, both in terms of power 
consumption and labour, are very low. 

Cane smut in St. Kitts5.-Cane smut disease, which is now 
rampant among cane planted in St. Kitts, could wipe out 70% 
of the island's sugar crop by 1980, according to an agronomist 
of the Government National Agricultural Corporation. 

Thai land sugar situation6.-With expansion of the industry, 
Thailand has increased exports from less than 100,000 tonnes 
as recently as 1970 to 1.7 million tonnes in 1977. Under the 
lnternational Sugar Agreement, Thailand's 1978 export quota 
was set at 1,020,000 tonnes; however, no significant sugar sur- 
plus problems are anticipated because drought conditions 
reduced the size of the 1977178 crop and rawsuaar output was 
cut by 15-20°., from the 1976 77 level of 2.3 mil l lo i  tonnes, whlle 
domestlc requlrements are 550,000600,000 tonnes. In addltton. 
Thalland IS to bu~ ld  up stocks of 81.500 tonnes under the Agree- 
ment in 1978 and 1979 and a further 40,750 tonnes in 1980. 

Baaasse board o lant  closure i n  Sou th  Africa7.-The 
~ ~ l G . i i G G ~ p ~ i  board factory, which traded under the 
name Hulsakane Ltd. and which was placed "in mothballs" in  
1975. has now been sold to another company. The plant was 
established .n 1972 at a cost of R5,OM),000 and located next to 
Hulett's Amatikuiu sugar factory, for the manufacture of particle 
board from bagasse. I t  was the worlo's largest bagasse board 
plant b ~ t ,  owing to a decline in demand. H ~ l e t t s  stopped board 
production in February 1975 and veneering and other operat ons 
later tnat year. A n  investigation was held recently into the 
possibilitybf restarting production, but particle board demand 
is still low and it was decided not t o  reopen the plant. Hulett's 
will continue to retain the fibre preparation plant at Amatikulu. 
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Venezuela sugar importsa.-Venezuela is  designated an 
exporting member of the lnternational Sugar Agreement al- 
though it is as ong ago as 1973 since any sizeable shipments 
were made from that country. Factories are understood to be 
operating at less than 50% of capacity, partly owing to lack 
of cane supplies, which reflects competition from other crops 
and an inadequate supply of labour. In the circumstances 
i t  has become increasingly necessary for recourse to be made 
to imports. Under a trade agreement signed in 1977, i t  was 
agreed that the Dominican Republic would deliver 110,000 
tonnes of sugar to Venezuela each year for three years at a 
price which would be related to the internal price in Venezuela. 
A t  that time i t  was mentioned that the net return t o  the Domin- 
ican Republic would work out at between 9.80 and 10.00 cents 
per pound. The agreement gave to the Dominican Republic 
the option of meeting up to 50% of any additional requirements 
by Venezuela in excess of the 100,000 tonnes. I t  has been 
reported that supplies for a 12-month period in 1978179 had 
been raised to 300.000 tonnes, of which 40,000 tonnes were for 
the last quarter of 1978 and 260,000 tonnes in 1979. I t  is not 
clear whether this will cover ail of Venezuela's requirements in 
1979; in 1978, in addition t o  the supplies from the Dominican 
Republic, Venezuela also purchased sugar from Brazil. 

N e w  cane rust  disease i n  Puerto Rico9.-According to 
the US Department of Agriculture, a rust fungus disease new 
to US sugar cane fields has been found in Puerto Rico. The 
USDA Animal and Plant Health lnsoection Service officials 
expect to use existing emergency reguiations to prevent spread 
of the disease to the Continental US and Hawaii. 

Colombia sugar expansionlo.-Consumption of centrifugal 
suaar in Colombia increased from 771.461 tonnes in 1975156 
to-844,247 tonnes in 1976177 and 911,225 tonnes in 1977178, 
representing, in relative terms, increases of 793% and 9437; 
per annum, respectively. A parallel increase has also been 
observed in the consumption of non-centrifugal sugar(panela). 
The Government's long-term sugar poiicy is to encourage 
production to meet increasing domestic demand and slso to 
return to the country's former role as a regular exporter of sugar 
to earn foreign exchange. Production of panela is  also receiv- 
ing support for expansion in order t o  avoid reallocation of 
cane for panela production. Should production of centrifugal 
sugar prove insufficient to meet requirements, imports will 
again be permitted, as in 1977178 when Colombia imported 
99.767 tonnes of sugar from Argentina, Cuba, Ecuador, the 
EEC and Peru. 

PERSONAL NOTES 

Dr. D o n  J. Heinz has been elected Vice President and Dir- 
ector of the Experiment Station of the Hawaiian Sugar Planters' 
Association. He is  a native of Idaho, attended utih State Uni- 
versity, where he received degrees of Bachelor of Science 
and Master of Science, and was granted the Doctor of Phil- 
osophy degree by Michigan State University in 1961. Dr. Heinz 
joined the staff of the HSPA Experiment Station as an Associate 
Plant Breeder in 1961. He was appointed Head of the Depart- 
ment of Genetics and Pathology in 1966 and was appointed 
Assistant Director of the Experiment Station in 1977. He 
succeeds Robert L. Cushing, who retired as HSPA Experi- 
ment Station Director on December 31, 1978. Dr. Cushing will 
continue t o  serve the Association part-time as Vice President- 
Administration and Secretary. 

A s  a consequence of the closing down of Southdown Sugars 
Inc. and their subsidiarv. Cane Tech Suaar Consultants. 
Dr. J. C. P. ~hen. formei ly  Technical ~irecto; of the company. 
and a principal of the Cane Tech Crm, 's entering private con- 
sultancy on an individual basis. His wide experience in raw 
sugar manufacture, refining and by-products utilization wil l  
be available to clients on a full-time or part-time engagement. 
His address is 417 Westview Drive, Houma, L A  70360, USA. 

- -- - - - -- 

I F. 0. Licht, International Sugar Rpt., 1978, 110. (311, 25. 
W o r l d  Suoar J.. 1978. 1. (5). 26. 
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10000 HP 
D C motors - Converters 
Ho~st motors 
Generator plants 
Transformers PO Box 8901 26 Garvens . 
Rebu~lt mach~nes strane 5 D 3000 Hannover 89 
Speclal constructions and West Germany Phone 5111 . 
repalrs - Englneer~ng 8640 21 Telex 9 21521 . 

I.S.J. BOUND VOLUMES 
for 1977 are available at a prlce of 534.00. Volumesfor 
1970-76 and certain previous years are alsoavailableat 
a price of 529.00, wh~ch  ~nciudes 2nd class surface 
postage. 
7 st class surface orairmailposta~e costs willbe charged 

extra i f  they are required. 

I FOR SALE 
I turbine generators 
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Suma 9,r~.&& -, 
CANE AND BAGASSE ANALYSIS 

Our  R O L E X  laboratory three-roller mill Is pro- 
vided wi th  5 in. x 5 in. rollers of  Meehanlte cast 
iron, while the spur gears and casting which carries 
the adjustable top roller are of  steel. This top 
roller is fitted wi th  a compression spring while 
scrapers are provided for both bottom rollers. 
Oil i te bearings are fitted, and the juice tray and 
scrapers are removable for cleaning. The Illustration 

shows a R O L E X  mill belt-driven by a 3 h.p. 
electric motor. 

The CUTEX laboratory cane shred- 
der has been redesigned as illustrated, 
with a direct-coupled totally enclosed 
1.5 kW motor and integral starter 
unit. The cutter cylinder, cut from a 
solid piece of steel, has hardened 
teeth and is provided with ball 
bearings. The cane is  held against the 
cutter and is shredded, the disinte- 
grated sample failing into the con- 
tainer below. 

Our  hot water digester for deter- 
mination o f  the sucrose lost in 
bagasse, electrically heated, for 
500 grm. samples. Other types for 

500 and 1000 grm. samples include 
fordirect heatingor steam heating. 

Our  hlgh-speed mixer for analysis 
of fibre in  bagasse has knives of 

improved design wi th  t w o  speeds 
of 7000 and 14,000 r.p.m. and a 

special feeder-type l id t o  prevent 

spillage. Its metal goblet is of 
2000 ml. capacity. It is provided 
with a motor designed t o  take 

only single-phase A.C. 
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Trapiches Zani,ni, el dulce Sabor del 1 suceso 
La tecnologia 

Farrel incorporada a 
10s equipos Zanini 
estA presente en los 
rnayores centrales 
azucareros del 
rnundo. Los 
trapiches Zanini - 
Farrel ya 

nostraron su eficiencia y rentabilidad en el Brasil, 
Argentina, M6xic0, Estados Unidos, Venezuela, 
,Re~Oblica Dorninicana, Colombia v otros mises. 

regiones del rnundo. 

a Gran resistencia, 
rninirno desgaste. 

Su central a z  
carer0 rnerece los 
trapiches cuyos 
desernpeiios ya 
fueron probad& y 
mrnprobados en 
las m& diferentes 

, Verifique y verh que detrh del 
su-&so de los rnayores central& azucireros 
del rnundo, esth siern~re la tecnoloaia de Farrel. 

Fabricados con la kn ica  rn& avanhda v un Y la calidad de ~anini. 
., 

' profundo estudio del proyecto, 
3 los trapiches Zanini - Farrel 

pasan siernpre por un riguroso 
control de la calidad, lo que 
garantiza la gran eficiencia que 
los centrales azucareros 
modemos requieren. 

CARACTERiSTlCAS 
DE LOS TRAPICHES ZANINI: equipamentos pes 
a Mayor capacidad de 
rnolienda. a Gran facilidad de ~ P c 6 I a l . 1 3 9 - 1 4 1 6 0  SsV&nho-SP-@&I I 

T M c m :  (0166) 42.2255 
operacidn. TW0166.315-ZANIER O(lcku C . n W  Avenida Paulse, 4 8 l -  1 8  andar 
a Extraordinaria rapidez y 01310 ~ P ~ ~ O - S P -  Brasil 

facilidad de rnantenirniento. T*o: (01 1)2X5.5122 
T&x011.22901 ZANIER-011.21550 ZANIER 
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