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I 
I. nmt.ODUC':ION 

Sugar production was established in Angola in 1908 near the village 

Bau Jesus. Today, there are four sugar factories in the country, of 

which two are near Luanda and two near Benguela, in the South. 

'Ole factories are the folloving: 

- "Herois De Caxito", 60 km north of Luanda, established in 1933, 

naninal capacity: 18CO TCD; 

- "Amizade Angola-Cuba'', 40 km north-eaet of Luanda, established i:i 1908, 

nocinal capacity: 700 TCD (since three years not operational); 

- "Pril:terio de ~aio", located between Lobito and Benguela. established 

in 1926, nominal c~pacity: 2500 TCD, with a distillery producing 

s.100.000 1 alcohol per year; 

- ''Quatro de ~evereiro'', SO km south-east of Benguela, established in 

1914, nominal capacity: 1200 TCD. 

The production capacity of the sugar industry has increased consi­

derably during their history. From 1967 to 1973, from 60.000 t to 

80.000 t/year, whilst the peak production period ~as in 1977 totalling 

83.000 t. 

Tite sugar consUl!lption in Angola has increased even more rapidly 

than the production, from about 24.000 t in 1959 to 110.000 t in 1980. 

In 1980/81, the sugar production ~·ras approximately 26.non tonnes, 

which represented about 25 per cent of the conE•u.r:::tion, or about 30 per 

cent of the production of 1977. The decrease of the sugar production 

in the factories in the North was 90 per c~~t, in the Southabout 30 per cent. 

T~ overcome the loss in sugar production, the Govertlll'ent of An~ola 

estabished a programme to rehabilitate and develop the sugar industry. 

It is an emergency programme given priority a~ainst other similar 

programmes. 

Accord!ng to this programme, the sugar production should be increased 

a~ quickly as possible within the next years compared to the production 

in 1974. In ir.iplementing this programme, the ~inistry of Zner~y has 

signed a contract in 1"79 with the Belgian C0tapany SOPEX *.ich ~hould 
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elaborate a projf!Ct where all aspects concerning sugar product~~n had 

to be examined and proposals for each factory should be made regardin~ 

the rehabilitation and development of the sugar industry. 

Within a co-operation programme with Cuba until 1979, Cuban tech­

nicians have assisted the Angolan sugar industry. In 1980, Tate and 

Lyle of U.K. was contacted to present a study about rehabilitation of 

the Angolan sugar industry. 

In 1983, the Government of Ango~a agreed that following a co­

operation programme with Cuba, Cuban technician would assist the sugar 

production in Angola for now and in the future, to rehabilitate the 

sugar production. 

The objective of the visit of the UNIDO expert was to revise and 

comment on the studies made by SOPEX and Tate and Lyle, make assessment 

of the existing sugar production facilities and to make recommendations 

in connexion with the rehabilitation and development of the Angolan sugar 

industry. 

II. CONCUJSION 

II.l. Conclusion of the SOPEX studv 

According to the rehabilitation programme of SOPEX, the production 

of 67.000 t of sugar per year would be reached within five years. 

It is rec011111ended to close down the Amizade Angola Cuba factory and 

=ehabilitate only the remaining three factories. They conclude that a 

total investment o~ 680 million Kv .. (approxil!iately 2lmillicn US$) vould be 

necessary for the rehabilitation. 

A~cording to the SOPEX study, 369mjllion Kv vould be necessary to be invested 

in repairing and renewing the industrial equipment, and about 270million 

Kw to change the cane transportation system in two factories. 
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Additionally, the following is recommended: 

to implement study programmes for the ~ersonnel: 

to engage skilled technician from foreign countries: 

to motivate the workers; and 

to reorganize the spare-part handling. 

After the rehabili.tation programne, a "development programr:e" should 

be executed to achi>!ve self-sufficiency in sugar. The production should 

increase to 116.000 t per year. To reach this target, SOP1:'...X recommended 

to inplant two additional sur,ar mills, each processing 4.000 TCD. The 

investment required for one complex is estimated at about 5.COO!!tillion KW. 

(US$155,000.000).There are several places which have ieen suggested for 

the installation of the "new mills". 

For the utilization of the by-products, SOPE.~ recommenced to list 

bagasse excl~sively for energy production (steam) and molasses as raw 

material for alcohol production. The alcohol production should be annexed 

to the sugar mills. 

II.2 Conclusion of the Tate and Lvle Studv 

The study is based on visits in 1980 and 1981 in connexion with 

the rehabilitation of the existing sugar aills but not giving any 

suggestions for the develoj:llllent of the sugar industry in Angola. 

They concluded.that after a revision progmamme of six years, 

Angola would be able to produce 76.000 t of sugar in three factories. 

For the revision programme, they estimate an aJ:lount of 5~ million Kv in ro­
reign ~'.!??'ency (US$9.000,000) is required. The fourth one, Amizade An«ola 

Cuba, should be convereted into a distillery. The alcohol should be 

produced dire~tly from cane and for the molasses ~ro~ Caxito should be 

used for chemical industry and liquor production. In the a~ricultural 

field, Tate and Lyle recommended replanting the fields, renewing so~e 

cane varieties and repairing several parts of the irrigation and 

~rainage system and to substitute the railway transportation by 3 road 

transportation system. 
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In the industry they reconanended to start a renair orogramme. 

For the rehabilitation Tate and Lyle offers specialists to undertak~ 

the work. There is no estimation on the total investment. 

II. Conclusion of the Assessment of the Factories 

In the last tvo years much of the work suggested in the studies 

has slready been concluded. Se•reral areas or cane have been renlanted. 

the irrigation system in some 'l?"eas has been imnroved and the cane trans­

portation system vas completely renewed in tvo factories. F'or repai~ 

vorks and maintenance. skilled vorl\.ers have been en«u:ed. Therefore. the 

factories are nov in a better condition than at the time vhen the studies 

vere made. !ot so much eouinment vas renlaced by nev ones as recommended 

in some parts or the s~udies as it did not aopear to be necessary. 

Many of them can still be repaired (steam boilers) a..~d do not need to 

be replaced. Others only need to be ad.justed (evaporation) to runction 

satisfactorily in the future. The main cause for the actual lov oro­

duction and the low yields is a. "human" factor. There are not enowi;h 

skilled vorkers and technicians in the factories, the oresent vorkers 

are not motive.ted enough to give better results. Some incitements for 

the worker as some drinks or perhaps ~ radio or ~ bicycle would motivate 

the neople for better results in their vork. There is a lack or quali­

fied technicians. 

There are some An~olan technicians vho studied su~ar technoloiry 

in foreign countries, but most or them are nov employed in administratio~ 

in other fields. On the other hand. the mana~ement of the sugar factories 

is extremely overvorked because they have to race each "case" themselves 

and find a solu~ion. 

Anotner reason for the lO"J sugar nroduction is the decrease in cane 

production which is caused by irri,ation problems. availability or rerti­

lizers an~ field renovation. In the su~ar ~rocess, the nrinciple 

problems are: 
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- insut!icient c~emical control vhich cause losses in sugar. lov 

quality of sugar and hi~h consumtltion of chemical ~roduct.ion: 

- !.nsufficient maintenance control due to several breakdowns, there 

is a lot of producticn time lost ror re"D&irs, vhich causes losses 

in sua;ar: 

- not eouilibrated enerFY balance, there is not one factory vith a ~ood 

energy and equilibrated balance. the steam consum~ion for sugar 

boilin~ is too high: 

- lack of S'D&re ua.rts and imoorted chemical nroducts, there is & large stock 

of sev~ral parts. but those vhich are actually needed are· not available. 

To overcCJ111e these problems, the follm .. •ing is recommended: 

- ~ore chemical control of the~ocess, implantation of processes and 

technolog~es which are easy to handle and to control; 

- to establish a oai.atenance control programme; 

- to recalculate the energy consumption of each factory and elaborate 

a new energy balance: to reform the evaporators ( to try to k~ep the 

fuel oil consumption at practically zero); 

- to oake the purchase of chemical and foreign equipment less bureaucratic. 

Regarding the personnel problem, it is recot!lllended to under!~ke a 

··motivation'' prograr.une and a training prop:ramme. The training programme 

should not be a theoretical one, hut a practical one in which the workers 

should be trained by skilled people to ~andle at least one machine and do one 

process step properly. 

I II. DEVELO~·'E~'T OF THE St:GAR ~:!)T"STP.Y 

It can be assumed that actually there is a demand of about 120. con 
t of sugar which is expected to increase within the next ten years to at 

least 140.C100 t. 

At the ''1° de ~.aio" factory, there is insufficient land, at the 

'4 de F evere1ro", there are problems regarding the water supply. The 

only facto~y which has no limitation in terms of cane cultivation is 

Caxita. 

Based on these agricultural considerations, the t'u·ture SU$1'&r 

production could be: 
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after rehabilitation after expansion 

at 1° ~io 35 , 000 t 35 , 000 t 

at 4 de Fevereiro 15,000 t 40.000 t 

at Hereois de CAXITC 25,000 t 50.000 t 

75.000 t 125.000 t 

To rehabilitate ~~.ese nroduction filfUl"eS, the following invest­

ments are necessary in the "4 de Fevereiro" mill: consturciton or 

a dike and iiliprovement or the irrigation systems, increase or the 

e'l&poration and the crystalization station in the factory. some process 

changes. reconstruction of the mill. In the "Herois de Caxito" mill: 

increase the area of plantation. The ccdlplete reconstruction or the 

dike in "4 de Fevereiro" is not considered economical; there ar~ two 

possibilities: the one is that Caxito production vill be increas~ to 

about 75.000 t s~r/year, the other is that the alcohol factory -

"Amizade Angola Cuba" the nroduction of sugar would be 9tarted again. 

In this case, a nev area about 10 km down the River Kvarza. must be 

cultivated vith cane. 

From the economic point of vi~1, it seems more advisable to in­

crease the production in Caxito fro~ 25.000 t to 75.000 t as it is 

considerably cheaper than to increase to so.oon t and to establish 

an additional "new" 25. OC'O t sugar production unit. 

In the development of the sugar industry, the demand of molasses 

for yeast and alcohol production should also !Je included. For y-east 

production about 6.000 t molasses will b~ reauired and for alcohol 

production in the Bom Jesus factory, about 8.000 t. The total demand 

in the North will be about 14.000 t/year vhat corresponds to about 

50.000 t of sugar production tons ner year. 

IV. ASSES9.1Em' A."-;D Cm.t.MENTS 

IV.l Herois De Caxito 

- The sugar mill ''Herois di:'! Caxito" produced during the period 197C to 

1974 an average of about 27.000 t of sugar per year. This ~roducrion 

dropped dovn to the lowest level of about 1.000 t, in 1980. However, 

it is now improving. In 1982, already 3.400 t of sugar were produced 

and in 1983, 6.000 t of sugar are expected to bP. produced. 
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Summaty of the studies 

In 1979, SOPEX stated in their study that after 44 days of exami-

nation, the factory reached the following results: 

- The milling capactty reached only 733 TCD instead of the 1600 TCD installed: 

The yield was 7,4 per cent (instead of 8,~ per cent as in former years); 

The fuel oil consumption ~'C!s 62,9 kg/TC. 

~o rehabilitate the Caxito Sugar ~ill, SOPEX recamnended a complete 

maintenance and repair prograJIE\e for the factory equipment. Aft:.= re­

?airs, the fa~tory should be able to process 1.600 TCD. The only 

bottle-neck P.xpected in the equipl!lent is the dryer for sugar. 

Tiley also recanmended to install a new vater treatment and to im­

orove the boilers and the evaporation unit. 

They observed that the main reason for the low sugar production and 

low yield was in the lack of skilled workers and the lack of knwoledge 

of the staff in sugar production. Therefore, they recommended that 

technicians should be contracted to assist the production of sugar and 

the repairs of the equipment as well as to motivate the workers to in­

crease their performance. 

Tate and Lyle stated the following: 

From the 3200 ha of the avaikble area, 2700 ha are planted •.rith cane. 

o~~ to several problems for some years, there was no replantation and no 

proper care of the property was taken, whic~ resulted in having to replant 

and renew the area. In the factory, the eauipment is able to process 7 5 

TCD, but general maintenance and reapir needs to be done of the following 

equipment. 

The steam boiler needs serious repair and the workers need to be trained; 

The evaporators have to be repaired and workers trained to handle the 

equipt:1ent properly; 

Th~ crystalization system should be changed using ~hree mass cookin~ 

instead of ~wo mass cooking: 

The process control must be ilnproved to decrease the losses durin~ 

the process 

The maintenance system ~ust be improved. 
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b) Comments and recOllU!!endations 

In the past twO years sane work have already been done as recommended 

in both studies, At the cane fields some 1400 ha have already been re­

plarted wit~ cane, the irrigation system in many parts was maintained 

anc some fields were prepared for ~echanical harvesting. The old 

transport system by rail was substituted by a modern and ~ore efficient 

road syste!ll. A programme to motivate the workers 7.lS started in order 

to increase the results in cane cutting. The cane cutting machines are 

going through a complete ~.aintenance programme and due to the availability 

of spare parts, it is expected that at least three or four machines will 

be in working condition for the present harvest. In the factory there 

is also a maintenance programme going on since two yP.ars. A ~ew un­

loadine svstems (C~!ECO 45°) was also installed. 

Th~s rehabilitation programme started two years ago and already 

shoved results in the last operational period where 3400: t sugar 

were produced in comparison to slightly over 1000 t in 1981. 

~rowever, t~e yield was still very low (5 ,9 per cent). The effective 

days of production were less than 50 per cent and the milling reached 

only SO per cent of their designed capacity (37 t per hour). TI\e mair.. 

reason for the low production and low yield are the following: 

- quantity of cane: 

- ~uality of cane (low sugar and high fibre content, old cane): 

- losses at the cane millin~. inefficient cane ~reparation, regula-

tions of the mills (velocity, condition of rolls "bagaceira•· and the 

hydraulic system, re~ulation of the inhibition water, losses d~e to 

leakage): 

- losses due to invertation: 

- losses due to leakaFe of pipes and valves. 

To avoid these process losses, a strict control is necessary. It 

is also necessary to sho\I the workers and exp la in to tr.ei:i how to handle 

equimnent (or orocess steps) ~:v~erly and efficie~tly. 
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With more efficient process control the yield shou!d improve by 

about 10 per cent, the consumption of lime and sulphur should de­

crease by 50 per cent from the actual figure (normal lime consumvtion 

is 1.5 to 2.0 kg/TC). 

The cane preparation with two knives see!i!s to he fit for a capa­

city of about 1600 ICD, but the efficiency of the preparation should 

be checked. In the future, a COU!plete reconstruction of the cane 

preparation, including a desintegrator should be considered. The cane 

mill was repaired last year. New rolls and oev knives as well as other 

rarts were installed. Tile regulation of th~ turbines was not checked 

because of lack of spare parts. 

A better performance of the mill is expected, h~~ever, this year 

compared to previous years. The capacity of the installed euqipmP.n! 

for liming, sulfication and clarification is to handle about 80 TCE. 

There is applied heat combined liming and sulf itation, where at first 

the juice is 11mened and then sulfitated. There are some ptoblems 

in the re~ation of the lime and the sulfur addition quantities 

because the control of the pH with paper is not efficient. A pH-meter 

should be installed immediately tc guarantee the exact pH-measurement. 

TI!.e importance of the pH for 1:1Jlling and decantation should also be ~x­

plained to the workers to avoid losses through invertation and to have 

a good decantation. 

To avoid incurstation at the juice ~eater, cleaning during :~eration 

should be carried out. TI\e filter seems to be in a good condition. 

There are five evaporation steps (one five-stage evaporator). 

Originally, it was an evaporation system with one or two pre-evaporation 

and a 3 or 4-stage evaporation unit where the "sangria" from the pre­

evaporators was used to the vacuum pans and the juice heater. 

The analyses show• that the concentration of juice ~ras often very 

l.ow (about 30°B instead of li0°B), which •..1ds probably caused hv bad 

handling of t=:e evaporation system. Using the original sys ten wi t:h 

''P!'.E" the capacity of the evaporation would increase to 16<'0 :'CD and the 

stea~ balance of the system of preheating-evaporation-crystalization 

would improve considerably. The installation of the preheater for juice 
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before entering the evaporation vould increase the ~va:ooration 

capacity eve~ ~ore. A detailed stuey should be done 

on this I:'tat ter. 

In the past operational period, there have been some problems 

with the vacuum pans because syrun with low concentration was used. 

The cocking systeci was also changed several times which confused 

the workers, and had no results. 

Ir. 1983, the original "classic'' three-product system will be 

used and better results are expected. 

TI-e capacity of the installed centrifuges is big enough to pro­

cess aJl sugar extracted by the mills. There are sOl!!e (~ROADBEN'l') 

which ~re in a had technical condition and consequently need to be 

replaced. 

There are two boilers lnstalled whose capacity is not kncn.m, pre­

sumably bet~een SO and 80 t/hour. In the studies the bad condition of 

the boilers is mentioned as they are now going through a repair programme 

and therefore hetcer pedormance =an be expected. 

The main ?roble~s of the hailers and the stearu balance are: 

a) the bagasse is too dt1.mp. This is bP.cause energy 3nd boiler surface 

are used to drv the hagasse instead of burning thern. 

For exafl'lt'le: 100 kg ba~asse 

Case l so per cent water sn \r.z water to evanorate 

SC per CP.nt fibre so kg for enerizy ratio is 1 1 

Case 2 60 per cent water 

40 fibre ration is 1. 5 : 1 per cent 

In case 2, fifty per cent more t,•ater has to evaporate per fihre uni~. 

~)steam losses due to stop and hreakdo~s: 

c)hi~her specific consumption of steam in the turbines due to lower 

capacity: 

d)evaporation - vaccine pan problem (already mentioned): 

e)uncontrolled juice dilution by leaking of tubes, filters and other parts: 

t)rroblems in water prehea~in~ and condensate. 
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Actually 60 kg of fuel oil/TC is needed for burning in addition 

to bagasse. After revising the actual specific energy consumption and 

elaborating a new balance, the fuel oil consU!!!tltion should be practically 

zero. 

Both studies also !I!ention that problems are caused by lack of 

skilled workers and r.heir motivation. Sane skilled workers for mainte­

nance have already beer. engaged and are doing the job pcoperly. A 

stron.~ management has also be£n established for the rehabilitation 

programme. However, a sug2r chemist and/or technologist are still 

missing and so are supervisors in charge of electricity, mil!ing, 

sugar ho•1se and steam boiler. 

According to the nanag'!'!lllent, a Cuba ~o-o~eratio~ contract was 

signeJ and .a specialist lrill arrive duri~g the cru~hin~ ~eriod to 

~!sist the ractory. 

Regarding the motivation for the 1983 operation period, a orogramme 

has already been started, it will guarantee the <:vl":Jl~· of fcod for the 

workers (those who really work) and premi.J111s such ~s radi~R will also 

be given for extraordinai:• results. 

IV.2 Amizade rnidade Angola Cuba 

The factory in BOii! Jesus has not been produ~i~ sugar for three 

years now. The last production was 350 t sugar in 1979/80. 

The mill which r;..,nsists of one two-roller crusher and four three­

roller tandem naeds to be completely reconstructed. 

The equipment used on liming an~ decantation is scar~ iron. 

Evaporation and vacuum pans could probably he rest0red :ocally. 

Centrif~ges lack mauy spare parts a~d are of different origin (English 

and French) and it would be probahly cheaper to purchase a ;1ew riachine 

than to repair it. 

The boiler station would ree~ overhauling, although it is ::ill 

tn working condition. As there is now uater treatment, the tubes of 

the boiler became Jented and many of them are leaki~g. 
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The cane fields have not been taken care of for nore than three 

years and were also not looked after before that. Xany other plants 

are growing already in the cane fields, complete replantation ~ust be 

considered. Also the irrigation system (by aspergation) needs to be 

looked at as many parts (pipes, pumps and springler) are missing, and 

the factories as well, where parts such as motors are also missing. 

~e electrical distribution should also be renewed. 

As it is known, a factory not b1!ing in operation, also deteriorates 

although the reir.aining staff and workers are doing their best to keep 

it up. 

a) SUl!ll!\8.rv of th~ studies: 

Due to the bad condition of th1! unit, SOPEX recommended to close 

down the unit and Tate and ~yle suggested to use it for alcohol productton. 

b) Comments and recOl!ID1endations 

In fact there are 1300 ha for cane plantation which would yield 

about 80.000 t to 90.000 t of cane fro~ which 8000 to 9000 t of sugar 

can be derived. 

To rehabilitate the sugar production, high investments would be 

necessary and the factory still would remain inefficient and therefore, 

not able to compete with others. It is therefore advisable to consider, 

from the economic point of viev, that available cane an,;,! molasses should 

be utilized for alcohol production as recomnendec by Tate and Lyle. 

Should the demand of sugar increase in the distant future, 50C0 ha 

of land about 5 - 10 km up the Kwanza river, can be used for cane olanta­

tion. The total area of 6300 ha of cane would yield a~out 48.000 t of 

sugar and about 7 mil lit of alcohol (96°r.t), if ?reduction of ~oth can 

be simultaneously done. All e~uipment purchased from the first sta~e of 

the project (alcohol production), would also be used for the second stage 

of the sguar and alcohol rroductior.. The transfo!"l!lation of the existing 

mill into a distillery should be based on the followin~ ~arcreters: 
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Production figures 
• cane: 80.000 - 100.000 t produce 4.8 million lt. &1.cohol 

molasses: 6.00C - 8.000 t oroduce 1.6 million-1t- &1.cohol 
6. 4 Million lt. &1.cohol 9 jo GL 

* the yield for alcohol is calculated ah1ays for the lm.rer ~uantities 

of cane and molasses. 

6.4 million lt alc.:ihol 96° GL eorresucnds to a.tout 13 :nillion lt alcohol 
0 45 GL. 

Process fisrures 

- continuous alcohol production 200 days/year (days of operation '!)eriod 

should be fixed in accordance vith the agronomy project to guarantee 

cane of good quality all over the operation period). 
0 

- daily production 32.000 lt alcohol 96 GL. 

- daily rav r:iaterial cot"sumption: 400 - 600 TC 

30 - 40 t of molasses 

- steam production fro~ average 500 TCD ~12,5 t steam per hour). 

The process should guarantee that bagasse will be the only product 

used for stean productio1• ! 

- alcohol qualities: the alcohol qualities should meet the requirements 

of European standards (French, German, Austrian), as much as '!)OSsible 

first grade alcohol should be produced. 

- liquor; the liquors will ~e produced by mixing alcohol, water, su~ar 

and arOl!latic components together; it is important to guarantee the 

supply of the aromatic ~omponents. 

!g_uipment 

Agriculture: a lot of l!'.achinery and equipment e:xis't w"hich are 

out of use due ~o lack of spare ,arts and no maintenance. Recuperation 

should be tried as cuch as possible from this equipt'lent before buying 

new ones. 

Industry: for cane preparation, milling, juice preparation and 

steam production, the equipment should be recuperated, so far 2s 

possible. !;ew equipment is necessary for fermentation, distillation 

and llqour production; equipment for co2 and yeast recuperation should 

be taken into consideration. 
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It should be noted that the investment estimation from Tate and 

Lyle with 7,9 million E for the industrial part of the project seems 

to be extremely high (half of the investment is considered for si.r!i­

lar projects in Brazil). 

A re-evaluation of the oroposal, respectively the elaboration 

of a new detailed project should be considered. 

IV. 3 Primeiro de :!aio 

The sugar :nill ''Primeiro de ~aio" is the biggest sugar ;>reducer 

in Ar.gala. The highest sugar production vas 33.000 t in l~n. 

5250 ha helong to the plant and actually about 4750 ha are cultivated 

with cane There are no possibilities for extension. 

The equi:mient of the factory is in fairly ~ood condition an~ 

under ~ood maintenance. 

There i~ also a distillery ~rfth nominal caoacitv of 12.000 lt 

alcohol ~er day, it is ~rocessin~ the molasses from this factorv and 

from the "4 de fevereiro" !!!ill. It is the only exist!nv distillery 

in the countrv. 

a) SUM?:arv of the studies 

SOPEX stated that the sugar mill is capa~le of ?rocessin~ ~.2nn 

TCD. They recommended followir~ chanr.es, respectively the i~rlantaticn 

of new equipment: 

- subs ti !:ution of the knives in the cane ?reparation '.:-y ne~.r cnes: 

- reconstruction and modernization of one tr.ill and elimination cf 

the other; 

installation of a preheater for the evaporation: 

- installat~on of two new boilers. 

For the distillery they proposed to install a ne~· c!istill"'"i0n 

unit, because of the bad technical condition of tre old equi?~ent ~~ich 

does not produce alcohol that meets the standards of European ffr~:­

~rade soirit. 

They estir.ia.ted the costs of reparation invester.mt on lZ~·. s··.r, ,()Or, 

Kwanzas and t~e substitution of obsolete equipc:ent on 294 ,('r,r .Cr." i'.i.·anzas. 
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For technical assistance they offer services for 25.0CO.COO 

Kwanzas. The rehabilitation of the ~estillery is estimated to be 

about 45. OOC. 000 Kwanzas. t~ith the above eentioned investment, the 

factory will be able to process 2.200 TCD. 

In the agrjcultural secticn SOPEX is suggesting a sophisticated 

drainage system to recuperate a small area where actually there are 

some drainage problems (because there are no ~~ssibilities to extend 

the cultivations). 

Tate and Lvle states that with appropriate aericultural methods 

397.000 t cane could be ~roduced from the existing plantations. This 

air.aunt of cane could ~·ield 39. 700 t of sugar. Tate and Lyle is con­

vinced this procuction fi~ure could be reached within five to six years. 

For the agricultural department they offer their technical 

assistance. 

At the factory they recomnend the installation of new knives for 

the cane ~reparation, and to consider the use of only one of the tvo 

mills. Concerning the clarification and filtration section acd the 

evaporation there are no recOt!ll!!endations. For the crystalisation it is 

recOllU!lend~d to use the 3 nass boiling system, instead of the actually 

used 2- boiling system. 

The steam generation should Le reformec, because the boilers are 

already used up. The generation of electric ener~ is sufficient; 

there is one 2.000 kW turbine-generator and 2 x 450 kl> hydroelectric 

genera tors. 

The installation of the workshops are considered good, it is only 

recommended to train more people in diagnostic and c;aintainir.~ technics. 

As there are ?robleris to co-ordinate all the activities of an 

industrial sugar proudction, it was recommended to nominate people with 

experience {expatriates) as factory mar.ager, chief-engineer and sugar 

technologist. 
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b) ~nt• and recmaendations 
Aa &I.ready stated in the studies there are 4750 ha available ror 

cane plantation. Extention of the area is not possible. The maximal 

average production should be estimated on about 350.000 t of cane, 

due to the climatic conditions (35.000 t of sugar) and not 397.000 t 

u mentioned by Tate and Lyle. 

Even an improved irrigation and drain&tJe system vill not yield 

100 t cane/ha, b~ause of the soil and the already mentioned climatic 

conditions. 

During the visit it vas observed that the cane vas flourishing 

because of lack of fertilizers in the first growing stages. This 

vill resul.t in a high content or fibres and & lov content of sugar 

this year. 

In general the nlantations are in good conditions and mechanically 

vell maintained. The vhole cane is cut by hand and trans-ported ~ 

tinuously to the factory. There is no storage facility tor cane in 

the factory. 

The factory is in a good technical condition. To proceH the 

350.000 t_ of cane, the equiiment should have a canacity to proc~ss 

80 to 100 t of cane per hour (considering 2000 t of cane ~r day). 

The situ&tion of the equipment is the following: 

at the cane preparation station the knives have been changed by 

a kind of fixed hammers, that do not cut the cane but Sllash it. 

This means that some parts of the cane are ground into a very 

fine mash and some other -oarts are very inconsistent. These non­

homogenous cane nreparations makes the adjustin~ of the mills diffi­

cult and because of the resultin~ bagasse also the re'!'llation or 

the boilers. It can be assumed that better results vill be obtained 

by traditional adjustment. 

one of the tvo mills should be able to proce11 100 TC II art~r an 

appropriated regulation and ~djustment. A profound study on this 

subject should be considered. 
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in the clarification station, liming and sulfitation tanks 

decanter and filter are big enough !or the 100 'l'CB Cbp&city. 

the tvo eT&porators (4 stages each) are al.so big enough to 

process 100 !CH consideration shoul.d be giTen only to install 

a pre-eT&porator tor "sangria" vhich shoul.d heat juice heater 

and pans. 

crystal.isation: the equipment is big enough. 

steam production: both studies are dn.ling vith the ~ul.iar 

steam situation; this year the Tompson boiler (30 t/b) vi.l.l be 

ready for operation and a second nev 30 t/h-boiler is al.:-eady 

foreseen. With an ilmroved energy balance (appropriatly adjusted 

mills. sangria at the enporators) th\! production of 60 t steam 

for 100 t proces•ed cane is sufficient. An.yvay, one boiler shoul4 

be proTided in case or emll!rgency. 

electric energy there is installed a 2000 kW - BBC - generator, 

and tour 450 kW hydrogenator, vhich are eno~h to suppl.y the 

factory, the b·rigat ion pumps and the offices vi th electric energy. 

The workshop is veil e~uipped tor maintenance vork and for the 

production or some spare parts. It has been noted that some roreign 

workers have been contracted and it is recommended to request them 

to train "on spot" local workers to increase the number of vell skilled 

workers. Further it is recommended to imnrove the planning of mainte­

nance to keep the duration or repair or brealtdovns durin,; the harvest 

as lov as possible (i.e. to eliminate breakdovns as far as '!)Ossible). 

There is a very big spare part sto~e. But it vas noted that just 

~he sparepart vbich is needed at a certain time is not available, 

vbile other parts are stored for ll&DY years. This system is blocking 

(binding) a. large amount of money vhich could be used meanwhile for 

other purposes. It is recommended to facilitate the importation of 

apare parts (and also other products ae chemicals} to enable the factory 

to purchase important parts and products vithin a short time. However. 

the equiJlllcnt is in good-enough working condition to ~reduce su~ar in 
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re~ar quality vith regular yield. This aim vas not reached durin.« 

the last operating period (1982/83} vb.en 235.058 TC vith 10.9° Pol 

vere processed and only 15. 417 t of s~r and only 6. 012 to of 

molasses produced. This corresponds to a yield of 6,56 per cent. 

The lowest in the history of the factory. 

There are several ~lanations for this low process result: 

- seYeral breakdowns in the steam supply: 

- break~s due to mechanical problems: 

- lacking in process control (as high/lov p.H). 

The breakdown supports chemical destruction of saccharose due 
to invertation and fermentation. 

!onlllUly the inTerted sugar a~ars in the molasses. As the quanti­

ty of produced molasses vas also lov it is assumed that the main.Teason 
for the losses are: 

- lov responsibility of the vorkers for the production; 

- insufficient knowledge on hand.ling the machinery and the equipnent 

(or disinterest or lov motivation to handle the machinery in an 

appropriated vay - just let the things run). 

It 111U:5t be assumed that quantities of sugar just disappeared, to 

the channel through leaking valves and pipes, or not appropriately closed 

valves, etc. It is practically impossible to "loose" such big quantities 

of sugar (tvo years ago the yield vas still nearly 9 per cent and 1974 ~ore 
than 9.5 per cent). 

It is supposed that vith better mothation and stimulation the 

results vould be better. Anyway the ''echnology applied is traditional 
and should be improved (step by step} : 

- better cane preparation and mill adjustment shou!O: ,-eault in decrease 

sugar losses in bagasse in about 30 to 40 per cent; 

better control of pH value in decantation should decrease losses in 
'ugar invertation; 

- also it should be considered to apply a technology vhich is easy to 

band.le and to understand for the worker. 
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'l'heretore, it is rec~ended only to illplant a proeese. vbich is 

easy to understand and to handle, but also to install an efficient 

cont?"olling system (organ), say contract an experienced s~ tech­

nologist and shirt technicians to implement and control s~le but 

efficient sugar production. 

Motivation and stimulation tor the workers also have to be pro­

Vided to conTi.nee them that vith good results their work vill be 

gratified. 

c) Distillery 

The distillery is Joined to the sugar factory and has a capacity 

or 12.000 l alcohol 95°GL per day. 

Six tanks are installed to pre-pare the molasses, tvo vessels tor 

pre-fermentation and six tor main fermentation. The distillation 

unit is of copper and more then twenty years old. Scae leakin~ parts 

have already been replaced. There are two centrifuges for molasses 

clarification but not one for yeast separation. 

The equipaent generally is in good working condition. As copper 

is "consumed" by the corrosive alcoholic mash, some parts or the dis­

tillation unit have to be replaced vith time but not the complete 

unit as SOPEX recOJ111ended. 

There is a steam boiler installed which only serves for the dis­

tillery. The capacity is not known, but it seems to be Slll&ll, because 

during sterilisation ot the molasses, the distillation or alcohol must 

be interrupted. 

Due to these stoppagesthe distillery produces only 8000 l per day. 

On the other han~. these interruptions also decrease the yield because 

of losses during starting and stopping of the production and also de­

creases the quality of the alcohol. Therefore, it vas recommended 

during the visit to use tor the fermentation molasses which is only 

diluted and treated V:th acid and sulfate. 
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This recoimendation had the e!"t"ect that the production rapidly in­

creased. some 50 per cent to nearly 12.0001. The reason tor the 

increase is more time tor disti.llation and a better performance ot 

the fermentation. 

The addition of acid and mineral salt to the molasses preparation 

also has been changed in the following vay: 

OLD 

270 kg H2so4 

150 kg (1'114) 2 S04 

NEW 

150 kg H2so4 (pH control 4.0 - 4.5) 

50 kg (NH4) 2 S04 

10 kg Super phos~bate 

+ 10 kg Super phosphate in each pre-fermentation 

The change in the molasses preparation was not only recc:aaended 

because of the lov production (in comparison to the nominal capacity) 

but also because ot the lov yield. The average consumption is about 

7 - 8 kg molasses per liter alcohol. while vith !OOd process control 

and appropriated fermentation technology about 4 kg molasses are consU11ed 

per liter alcohol. 

It is assumed that great importance is not given to the alcohol pro­

duction because the sugar production has priority. 

Anyway, it should be noted vhen the units "4 de fevereiro" and 

"l 0 de maio" vill run at full capacity, the molasses production vill be 

about 17.COO t ~er year. 

Considerinp: the actual yield, this co?'?'esponds to about 2.1 million 

liters alcohol per yer~ (or 10.000 l/day during 210 days continuous 

running), but considering normal average yield of' 4 kg/l alcohol it would 

correspond to a production ot about 4.0 million liters alcohol. 

As the yield is very lov it also should be considered it there are 

not very high "undetermined" losses. A better cont:-ol is recOllllended. 

Furthermore, it is recommended to change the actual fermentation 

system (without yeast reciJ"Culation) to a system vith yeast recirculation. 
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There is no alcohol technologists in the factory, and therefore, 

it is recommended. to arrange a fellovship f~r the actual chief of 

the distillery for about 2 or 3 months vhere he eould be trained. in 

the practice on alcohol production. 

IV .4 "Quatro de P'evereiro" 

'r'his sugar mill is situated at about 60 km. south of Benguela. 

The total area available for cane plantation is e.lJout 3200 ha. But 

there are actually only 2500 ha cultivated. (vhich are even decreasing) 

because or lack of vater for irrigation. 

The sugar production in the years 1970 - 1974 vas about 16.ooo 

t per year, in 1979 it was 7000 t/year and in 1982 about 5000 t. 

As long as vat~r supply is not improved., there is no chance to 

increase the sugar production considerably. 

a) SUlllll&ry of the studies 

SOPEX in_ their study dealt vith rehabilitation of the pla.nt to pro­

duce 14. 000 t of sugar from 150. 000 t of cane. To l·e&ch this aim 

SOP!X rec011111ends to change the cane transportation system (road instead 

of train) and to improve the irrigation and drainage. 

Regarding the factory they stated. that the equipment is in good 

condition and capable to process 1170 TCD. To reach the production 

figure of 14.000 t of sugar, SOPEX recommended to revise the ~ane 

preparation, the steam production and the electric ~enerator; to recon­

struct the evaporation system and the vacuum pumps because of their 

bad performance. 

In the process control they recOllllllend better connexion between 

laboratory and factory and better control in the vater treatment. 

Finally, they offer to increase in a second step vith their tech­

nical assistance the milling capacity to 1500 TCD what corre•ponds to 

a prod~ction or 20.000 t sugar per year. 

Tate and Lrlc study concluded also that the de~rease in water supply 

for irrigation caused the decrease of sugar production. 
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About the factory, their caments are the following: 

- on chemical control: there are t1me "inconsistencia" vbich should 

be investigated due to Pol Q. Brix of the cane in connexion to the re­

sult ofractory; anyhow the chemical control seeu to be good. 

- on cane "patio", CAMECO systes seems to be e:t'ficient and to handle 

at minilllua 40 TCH; 

- on cane preparation: as the milling extraction is 91 per cent, the 

preparation seems to be e:t'ficient, maximum ca-pacity is 45 TCH. 

- on mills'. in fairly good condition: 

- on clarification: no comments because no operation: 

- on evaporation: heating surface su:t'ficient to handle juice from 

50 TCH (up to 65° Brix) is under condition that the tubes is cleared vacuum 

is sutt'icient and operation is approl'?'iated. 

- crystalisation-centritugation: the ap~lied system ( 3 mass) is due 

to the good Q all right; 

- steam supply and steam distribution: tvo 18 c/h boilers sufficient 

tor 45 TCH, bt<t maintenance necessary and spare -parts. etc.; 

- electric energy generator: it is su~posed that the factory needs 

about 600 - 800 kW, for houses and lights the demand is 440 kW during 

the day and 560 kW during the night. 

Aa the total installation is only 1600 kWH (1000 kWHlsteam generator 

aad 600 tWH diesel generator), it is recommended to increase the ~ 

generator capacity to 1600 kWH, because an additional installation or 

a 5 HP 110tor could '!Ctually cause a breakdovn or the complete 

electric energy distribution system. 

- 11&intenance is cocsidered good, but often lacking some specific 

spare parts. 

b) C01111ents and rec0111J1endation1 

Both studies agreed that the equiJJBent of the factory has the 

capacity to process llOO - 1200 TCD. 
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The cane preparation according to the comments ot the techni~&l. 

st&tt is satishctory. ~e mills sff!Bs to be in good condition and 

easily ca.pable to mill 60 to 70 TCD. As in the last yeal'S. the 

result• ot the bagasse an&l.ysis were good (Pol 2.5 - 3.0 per cent, 

water 50 per cent) appropriate regulation and handling can be 

admitted. 

Actually one or the boilers (there are tvo vith capacity of 

18 t/h each) is being reconstructed. Because of the lack of bricks 

the reconstruction cannot be finished, the other one is in repairs. 

At least one should be sllbstituted by a nev one as soon as possible. 

!q_uiJlll~Dt for pre-heating, sulfitation, li.aing and decantation 

is sufficient tor the 50 TCD e&)l&City. Improvement in operation 

could be reached by instal.ling a pH-meter. 

The evaporation (4 stages) has sufficient hes.ting surface to 

process the juice from. 1500 TCD. There a.re nroblems reported vith 

the vacuum. due to the hi~h temper&ture of the vater. vhich is used 

in the condensation system that is a.ctually installed for the eli­

mination ot the condensates from the several stages. due to the not very 

"eaay to handle" system. The evaporators need a.:rter the next harvest 

a complete overhaul: the heatin~ system has to be replaced (the 

acquisition of a. nev evaporator should be considered). The pans are 

in FOOd condition. ~here is only the problem to maintain the vacuum 

of the pans because of the "var111" coolinQ; va.ter for the condensation 

system. a.nd probably a.lso to a deficiency on the vscuum pumns 

(capacity for 50 to 60 t fillin~, not for 70 t as sometimes la.oded). 

The centrifuges seem to be in good condition, but a complete 

.. intenance should be taken into consideration (under supervision of 

the maintenance engireer trom BROADBENT). 

The 1ugar dryer operates vithout any problems. 

In the studies, mentioned vas made of a lov production of electric 

energy. One 500 ~Wh generator hu already been ordered. As the factory 

vas not operating, comments on the performance of the equipaent could 

not be ginn. 
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The operating period 1982/83 vas the worst in the hi.story or 

the factory. ~om 105.000 TCD. 5230 t sugar and 4938 t ~olasse~ 

were produced. This represents a yield or onl.y 5 ner cent on nro­

cessed cane. 

The! bad results have several reazsons: 

- because or delays with the new cane transport system, there was 

no harvest in 1981 and as a result. the cane cut tor 1982 vas 

troll 1981 and more than 24 months old. 

vhic~ is damaging pumps and other equillllent i&lld increasing the 

interruptions and losses due to invertation, infection and direct 

losses. 

- because ot the dam~e of one filter, the sludge of one cla.rifyer vas 

drained instead or being filtered. 

- there vere s.i!veral other breakdown vhich re:Julted in leas of Pol, 

u break in th~ bagtisse transportation, loss of vacuUlll in evapora­

tinn arid in vacu\Dll pans. 

- problema vith eltr-tricity supply - centrifuges stops, etc. 

- and others. 

Anyway ·the staff is avar1! or these ?roblems and is doing its 

beat to overcome them. 

There is a good equipment workshop for maintenance and spare parts 

production but due to the lack or enough skilied workers and technicians, 

not all the necessary vork can be executed in quality ud quu.tity. 

The process -:ontrol is good but sometimes exists the problem 

to prevail the recommendations in the reality or the raetory. The 

laboratory is ,.·ell equipped but needs to substitute so,1e equipment 

is IUrN.dy vorn out (pH-met: er. ".>&lance) • 

There exht good literature on sugar production and &lso records 

on tl.le prod·,ction or the t>a!lt yff.rs. The chaical ct,,ntrol is carried 

out very carefully. Onl~ some err?rs have been made on the calculation 

or the factory yiell'.\ becau"e or d.itterent 11o<iit'ication1 on the method 

in the past. 
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Th.. n.ter trea'tme11t ror the t'f:eei 11&ter or the boiler i5 similar 

to tht· other factories 70rking vith cationic and anionic ion-exchanger. 

Sometimes proolems occur due to the lack of chemicals. The operators 

k:nov hov to handl.e the eouipment a~priat~ly. 

Rec~endation 

The main problem of the "4 de reverdro 11 mill b lack of w&.ter. 

There is not enough vater for appropriate irrigation of the fields 

an~ not even for the factory. 

Therefore, construction o! a dike is absolutely necessary to 

enable the "4 de fevereiro" also in the future to produce sugar. As 

the cane plantation is divided by a riv~· which is nonu.l.ly dry during 

the harvest. a bridge should be constructed as soon as possible to 

guarantee cane transport also vhen the river is fioving. 

For the factory it is recommended to substitute. in the next one 

or tvo years. the alreaeyused-up equilJllent (as mill filter. evaporator) 

to elaborate a preventive maintenance p~ograaaae ar.d a progr4m111.e for re­

pair and substitution of equipnent. 

Spare:parts should be purchased only according to this programme to 

avoid that unnecessary parts (as valves) &re stocked and tc gu&r&ntee 

that sufficient necessary spare parts are always available. A simpli­

ticrtion or the actual "high bureaucratic" "Durchasing system vould help 

the f~ctory a lot to ~aintain a stock of dapre parts and chemicals at 

lover costs. 

To improve the actual process i~ is recommended to plan: 

- a cane washing system vith water recirculation: 

- water ~ecirculation and water cooling for the tallin~ water 

- energy balance (providing syst•s to econosiae steam, e.g. "SAKGRIA"): and 

- material balance an~ more process control to decrease in~ermediate 

losses and the quantity of molasses. 
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V. ADn - Visit to the Yeast Factory in Luanda 

The main purpose or the visit vas to obtain intormatfon about 

the actual. yeast production and the molasses consua¢ion in the factory 

and the t'llture devel.o~ent ot production and t'uture demand on molasses. 

Actual production: 

Molasses consumption: 

1.100 t yeast/year 
• l.100 t /year 

There is a project to expmid the production in the next three 

years to about 4080 t yeast per year. The 110lasses consuapt ion rlll 

be about 6000 t. 

Remark: 6000 t ot molasses correspond to a sugar production of 20.000 

to 25.000 t. Thia quantity Caxito pl&u to produce in about 4 years and 

to send it to the alcohol factory in :ear, Jesus. 

Based on the "actual" yield the •olasses consumption would be nearly 

aooo t for the dedred 4080 t of yeast. 'l'heretore, it should be 

eazmined: 

- vhy is the actual production yidd so lov, and vhat can be done to 

improve it. 

- vhat molasses quality is desired tor the future yeast production. 

:R&sed on a detailed exaairiation ot' the molasses situation, 

both pr0Jer.t1 (alcohol and yeast) should be co-ordinated. 

COB1ents on the yeast facto~ 

The yeast factory is the .only one in ~gola. Some equilJlent is 

alra.dy' more than 50 years in use b11t gives a good :i:apression in ,;eneral. 

The centrit'Uges are very old but vill be replaced even this year. 

There are problems in the bread SUl'J>lY in .At.igola, sometimes due to 

lack of Ybeat tlour and sometillH b~ause ot lack ot' yea1t. The techni­

cians ot' the factory mentioned, that there are a 'tot ot problems vith 

electric energy and vater supply vhich ll&kes it difficult to increase 

th~ actual production. On the otheP hand, amplification i1 projected • 

• This con.1umption vas "theoretical" but it vas admitted that normally 
some 50 per cent or even more are coLsumed (last year 2000 t). 
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It was &lso ob.erred that there are soae misunderstandings 

about the connaption figures (as tor instance the quantity of air}. 

Maybe the risit vas too short to clear all. questions. The t'olloving 

are st ill tt.D&Zlsvered: 

- vhy is the yield so lov ( oa.l.7 losses by lacking se~tor} 

- it there are alre&dy t>robl8l9 vith water and electricity supply. 

vb&t aeasures are proTided tor the expansion. 

- experience shows that reconstruction takes about 3 years. What 

meuures are taken to guarantee in the aeantiae the supply vith 

yeast at least tor the Luanda area ( 3 t I day at maxi.llua peak} • 

VI. SUllW'Y 

Actually Angola is producing 25.000 t sugar. The :!emand is more 

than 100.000 t. The capacity ot the mills is to produce 15.000 t sugar. 

To rehabilitate the production it is recommended: 

a) in the agriculture field: 

- retol"lll ot the plantations 

- improvements in the irrigstion and drainage system 

- :illplementation of new varieties 

- proper application of herbizides and fertilizers. 

b} in the factories: 

- maintenance and substitution ot some equi~enmt 

- better and more efficient process control 

- implementation of "easy to handle" technologies 

- elaboration of energy balances and implementation of energy 

etticien~ processes 

- illplementation of nractical training programme 

All implementations of nev equipaent or nev proceasP.s must be b&Yed 

on economical concerns. More irlportance should be given to the utiliu.­

tion of the by product molasses; molasses is an important rav 11&teri&l 

for the yeast and alcohol industry and the available quantities should 

be b&lanced as source for the tvo products. 

-:--· 
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P'or the dnelopaent ot the sugar production it is recc• ended 

to tee~ producing sugar only in three ractories, but to increase 

produciton considerably in the Caxito-tactor:r. As the demand on 

sugar is graving vith the population. it !.s estimated to be in 

ten ~ars about llt0.000 t. To reach this ~uctian al.ready at the 

rehabilitation phase. 'the future developaent ot the sugar industry 

should be projected. 

• 
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