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Cane blackstrap molasses is the only and most economical 

starting material for industrial alcohol fermentation in 

Egypt.    Its analysis reveals that it is a suitable medium. 

Two large scale modern distilleries, are owned by the 

Egyptian Sugar and Distillation Company, with total plant 

capacity of 66 million litres of alcohol.    There is a sur- 

plus of pure and industrial alcohol for exportation.    Some 

technical problems encountered like scaling in the mash 

column,  flocculation of yeast,  purification of carbon 

dioxide which were solved in our distilleries,  are mentioned. 

It is planned to invest    the slops for manufacturing fodder 

yeast and to reduce its B.O.D. 
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The Startinr Materials for Alcohc .  in Efypt 

In Kpynt the  ntarchy and    cellulosae materials are not 

economically available for alcohol   fermentation.    The cane blackstrap 

molasses IE the only and moat  economical  startinr matertì which 

is produced by the K^yptian Gufar anri  Distillation Company,  in 

tniartitier, of  ^0,000 tonn/seanon (1978).    Two  distilleries and 

one chemical  factory are owned by the company,  where  several 

different processing are used  for manufacturing ethyl  alcohol,  carbon 

dioxide,  fodder yeast, vinegar,  rlv-ial   acetic acid,  acetone,  butanol, 

ethyl and butyl  acetate. 

Al60 molasses in used locally in other factories for the 

production of baker's yeast and blended feed3 for cattle and other 

farm animals,  while the remainder is exported  fresh yearly. 

Best molasses will be available in Kgypt in 2-Î years, when the new 

project of the beet sugar factory beirv put in operation, which belongs 

to the new Delta Surar Company. 

At the end of the next decade the cane and bent molasses production 

may exceed to 500,000 tons/year. 

The alcohol yield from blackstrap molasses  fermentation amounts 

to approximately Hli of the theoretical on the basis of the 

fermentable sugars which rates at about 48f> on molaases. 

The following figures, condensed from many analyses «how the 

approximate composition of the Egyptian can« blackstrap molasses 

(3»4,5^ and thot it is a suitable fermentation medium. 

a) Water(4'5) 19.0 - 22.056 

b) Sugars^'5) 

Total Sugars 50.0 - 55.0 # 

Sucrose Vi.7 - 40.2 % 

Reducing sugar 14.5 - 17.2 % 

Aldose sugar as glucose      10.5 - 13.2 % 

Non-fermentable sugar 3.5 -    5.0 '% 

Sucrose alone amounts to about 70# of the sugars and the reducing 

sugars constitute about iOt of the total sugars. 70# of these reducing 

sugars are aldoses and the rest are ketoses. 
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Papar chromaiography revealed three main constituents, sucrose, 

flucoae, fructose and two minor    onstituenta,  arabinose, meleaitoae. 

c) Aconitic acid^ 5.9 _ 6.4$ 

Aconitic acid  is the main organic r>.cid present  in the Egyptian 

blackatrap molasses and is higher than the values of aconitic acid 

reported for molasela of other countries. 

The paper chromatographic studies made for detection of other 

acida indicated the presence of citric, malic and tartaric acid 

in vary amali amounts. 

d) Nitrogenous compounds    '^' 

Total nitrogen 0.7 - 1.1 Oj* 

Inorganic nitrogen 0.06- 0.11$ 

Proteins 2.40- 4.75$ 

Analysis with ion exchange resins showed the*  about  70$ of the 

nitrogenous substances of cane molasBea   jehave like amino acids. 

In freah cane molasses amino acids constituid about 40$ of the 

nitrogenous substances.    Thia ratio drops to about 11$ on storage under 

manufacturing conditions in the op^n pool3 erposed to air.    Thia 

drop is attributed  to the cirbonyl amino reaction between the 

amino acid fraction -nd ihe monosaccharides,  thus producing brown 

matter not retained by ion exefc  nge renins, that    1 reducing the 

amino acid fraction and leaving the protein content almost constant. 

Snail amounts of amino acids were revealed by prper chromatography, 

aapartic acid, cystine,  lysine,  asparafrine, glycine,  alanine, 

valine, tyrosine,   leucine,  isoleucine,  phenylalanine. 

a)      Lipids^ f; 0.220 - 0.227$ 

f) Vitamina: The Egyptinn blacks trao molasses is found to contain 

high amounts of both pantothenate (30.9 meg/g)  and biotin 

(6O9.O meg/g).    Tt was found that  the higher the temperature of 

storage of molasses, the lower the amount of pantothenate.    On 

the other hand, an increase in the available form of biotin oontant 

had been observed during the storage period at all temper at urea of 

atorage.    ' 

g) Ash(4,5) 12.8O - 15.OOÍ 

Calcium 1.12 - I.TfiC 

Potassium 3.60 - 4.60# 

Phosphorus as P.O O.38 - 1.78# 

Iron 0.020- 0.024$ 

\ 

j. 
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Manganese 0<8oo _ ?#000< 

UtiJl£atiori_of J^Jgg^ltgiLAlcohol   in Krypt 

^0.;- of tho   straight run distillation in  pure ethyl alcohol 
and the remainder i a impure alcohol. 

The final   balano, between  pure  and denatured alcohol  is controlled 

by the market need*, where thev are distributed a*  follow«,: 

1 )      Pv?Jt. *.l.c_0.n°} J?¿° G.I. 

a)      About   1 million litre,  -re utilised by the K«rptian 

Surar and  Distillation Comnany  in the following plant«: 

Two plants   for vinerar production urinr the surface and 

aubmer^ed   fermentation processes.    80" of this vinerar is 

utilized in facial acitic acid  production. 

Two perfumeries  for eau de  colore, perfumes  and emetics. 

One esteriftcation plant  producing ethyl  acetate solvent. 

bi       About  q million litres of mire alcohol  9s0 G.I..  are 

utilized mainly for fortification of alcoholic beverages,  ether 

production,   chemical  and pharmaceutical   industries, hospitals, 
chemical   laboratories, 

2)      3lgrX*U-y_Ae?Aturgd alcoho 1   95°  and 90° fi. ì.. 

About  î Bxij ion litres of specially   denatured     .icohol  are utili.ed 

mainly for particular industries or purposes such as: 

Solvent for dyes,  thinners,  curinr of all   forms of tobacco, 

insecticide,   omicide and mot h repel ant a,   inks  and printing 

shor polishes Celiac varnishes,  spirit varnishes, furniture 

«dishes,   1 arquera for wood  and metals and  in chemical  laboratories. 

^ *       GSEEi^ejy_^njrt urjB d^fiojj^ j»o° C.I. 

About 1- million litre, are used Vfuel   for heatin, and li^htenin, 
purponer,. 

4,1       ^^VlP.aLçoholj)^0 ft#Ii# 

Whi.e it is  reported that  in Epypt alcohol  is used as motor fuel, 

it is not yet applied, although it has been found that addition« 

of absolute  alcohol   in proper proportions  (?O.W¿) to the petrol 

impaired favourable properties to the fuel, so much „o that 



«ven ncntrien with  sufficient   r„ppHB„  of native netrol   are uein, 

petrol miTnri wi U,  ah:; 1>H..! »loohoj. 

However «nail  quantité«  of ,*s„l„te „Icnhol   arP produced in another 

company  for  laboratori »»H  ami reeearch work. 

5 )       Kunsl ox l 

Thin  by-nrodurt  of   «,cohn)   dì B U I 1 at ion  ia  used mainly  in the 

«valuation  of the   fat„ in milk,   and an  * no)vent   for lacquer. 

Tt«  production ranges from  1,000 - 1'Í,000 litreo/year. 

^ )       AJAphol _f£>T export 

^     After covering the  local  need*, there in 8urpluB of pur« alcohol 

95    amounting to  10 - V) mi]lion j itrm,  availahle for ftTport  foj% 

heveroffer, or for new product utilization,  otherwise for 

exchange alcohol   from petrochemical   R.ynthesiR. 

U wan  found  out that  thin  surplus  of alcohol,  cannot be 

uaed  an ntarhnr material   for ethylene and polyethylene syntheei., 

ae  the eronomioa)   basin quantity   nhould  be ?00 -   }00 million 

litrep of alcohol   at   leant. 

1 ]       £2•;-" °V-" RlCOh?1 J!•"*«" on to produce alcohol 

in YW a larre-ncale modern dintillery eta-ted up usinp blaok.trap 

molanaen an  start in« material.    The diluted molaneee WM fed 

gradually to  the .yeaet «tarter in the fermenterà.    The fevented 

maun wan dmtilled  m continuo« «tilla to separate «rd rectify 

the alcohol.    The carbon dioxide evolved during fermentation wa. 

collected,   purified   and  liquified. 

Tn 1%7 it had been planned by the Egyptian Su*ar and Distillation 

Companv to modify the procens to produce alcohol  and fodder yeaet 

in one Binóle procesa,  by Voffelbuach. 

The diluted molannes without  treatment was clarified by 

centrifugal  clarifie•.    The yeaat was encouraged to multiply in the 

fermenten» by partial  aeration and added nutriente.    After running 

the muh into the yeaet eeparatora, the yeaet cream separated wae 

waahed and drum-dried, producir* fodder yeaet with 50# protein.    The 

clarified mash wae distilled for alcohol  production. 

\ 

^ 



Etch 100 kg monosachaccharides produce 53.5 litres of alcohol  100JÍ 

plus 7.6 kg of fodder yeast 90£ dry ma ter with 5056 prot. in. 

The nutritives used are ammonium phosphate,  super phosphate, urea. 

The duration of each fermentation cycle is  14 hours.    The annual 

production of fodder yeast,    besides the alcohol reaches 2,500 - 3,000 ton«. 

As it was found difficult to obtain fodder yeast with 50# protein 

uniese more nutrients than calculated were used,  experiments showed that 

production of fodder yeast of 40* protein was the most economical procese 

concerning nutrient consumption and other factors of costs. 

2)      Scaling in the mash columna 

Scaling is well known to persons engaged in alcohol industry using 

blackstrap molasses, thus chemistB and distillers from the past tried to 

remedy it.    These scales consisting of sulphate mainly, are hard and stick 

firmly to the plates of the mash column.    So hammering and even chiselling are 

necessary to dislodge scales leading to damages of the plates. 

Chemical descalers,  inhibitors and molasses pretreatment were applied 

to reduce or prevent the scale problem, gave the following results (Kadi .t al 
unpublished). 

»)     The effect of injecting technical chemical descalers in the 

feed mash did not give constant significant results,  and were too expensive. 

b) The closed circuit circulation of hot  10* triaodium phosphate 

+ 10* NaOH at 70 - 80 C for several hours removed the hard soales 

1 - 2 nm thick, blocking the bubble cap slots of the plates of some 

segments of the first - running column, after 3 years of continuous 
operation. 

c) The thermal and chemical clarification of Egyptian molasses. 

Mean analysis of the scales 

toss on incineration 24.5$ 
Ca0 * 30.'7* 
S°3 * 44.256 
S102 0.3* 
F<,2°3 0.2* 

From this analysis it is obvious that the hard scaling is caused due to 
oaloium sulphate salts. 

\ 

^ 
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The optimum condition for the clarification adopted and the results 

obtained on the factory nrnl» aro tabulated ar,  foil own: 

- Brix of the dilute molasres 

- Chemical   added,  needed   for the  fermentation 

and for adjusting the pH 

40 - A?0 Brix 

sulphuric acid 

superphosphate 

and ammonium sulphate 

* 4.5 
± 0«)    for 1  hour 

? hours 

+ W- 

i y' 

15- 4^ days 

± 200 days 

- pH 

- Temperature and retention time 

- Time of décantation 

- losses in the clarification 

- Percentage of calcium removed 

- Clarification efficiency tested by 

centrifugal tubes  at 3,000 r.p.m. 

- Improvement in the efficiency of fermentation 

-The frequency of scale formation in the mash column: 

a) Without preci ari fi cation 

b) With preclari fi cation 

Prom the data of the above table,  the reduction or eliminmation 

of the scalinr problem calls  for a thermal   ana chemical clarification of the 

Egyptian molasses.    Tn our factory, the preclarificati on ir.  economically 

feasible denpit .  the higher steam consumption  as the  prod ction of alcohol 

is  coupled with fodder yeast.     There is  an improvement of the yeast 

recovery and fermentation efficiency,  besides  reducing the  scaling problem 

and coRts  for cleaning and renewal of the mash columns. 

^)       speculation of yeast 

According to the Vopelbunch process the  selected  pure yeast was formerly 

propagated  once  a week  in the   laboratory- and  the plant throuph 5  stages.     The yeast 

cream separated   from the  fith  star", called  for simplicity the first feneration,  was 

used for seedinr ? fermenter«,  daily for one week.    The yeant  cream  separated 

from thesn ?  fermentera,   called   second  generation,  was  also  used as starter 

for the daily commercial   production of alcohol  and carbon dioxide;   fodder yeast 

was obtained from drying the third feneration yeast  cream. 
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The fi rat generation yeant was non-flocculent (powdery), the third 

¿inanition yaut wnB atmnr'y fl»,cu! ati nf, <h* B„r, „! «onaration yeant 

poBBeaaed character*aticn  intermediate between thene two extremes. 

Cauaim,  mpanurinp and  problem« reUt „v to  flocula--.ion are mentioned 
in many référencée.   ''* 

The problem of  flooculation  <ound a remedy by modif y in* the 

proceHH of fermentation an  fnliowa (Madi   „t al  unpubl inheri). 

a) Daily inoculation by the   1ahoratory-nrlented pure yeaot 

instead  of the  weekly  inoculation.    Thi*  leads to  a jen*  fi occulti* 

second  generation for the produotxon of  fodder yeast inatead 

of the strongly   flocculating third generation yeaot. 

b) The thermal   and cheminai  pretreatment of molasses (Hadi et al. 

unpubliBhed)  helps in reducxnp the problem to extinction. 

*]      £H«X^Von.J>j_^ durinone fermentativa 

Paper chromatographic etudiea showed that the impurità preoent in 

the carbon dioxide produced during the  fermentative production of fodder 

yant and ethyl  alcohol  by HaccharomyceB cerevi.iae were mainly acetaldelyde and 
bntyraldehyde  (;>,„).     »jm tro phenyl   hydrazine (?l/| - Wi  re^ent  is  s9n8Ìtive to 

these impurity and  they are precipixated an hydra7.oneB. 

The rate of flow of water unci  for washing and purifying carbon 

Hioxlde wan  incmanod  for both wanhern  in operation.     Th<> renultB obtained 

«howad that thn «mount of hyr^one lmp,irliief, decrcar.ed with inorean* of waehin* 
water. 

Therefore, by innreaninr the rate of wann.nP water approximately all 

the Boluble volatilo compound,,, including acetaldehyde and but.yraldeh.yde, 
were removed   from the  carbon dinXid0 FHB. 

The other impuri ti en were trapped by potanr.inm permanganate acrubber 

and activo charco,]   +,0wcrn  to obtain pure carbon dioxide *as. 

^      ^^\V^^,S92J^TÌILJIlST9^ÌPAl .ration 

It wan found that „pray - rinr water cooling i, Buitable only for famantara 

hwinp a capacity ur> to ?o m \    Por larger  fermenterà   internal coila and 

other aurface  extending media or external  heat plate exchanger* are the 
bent procedure» for rodinr. 

^ 

^> I 
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PLAHS ?m THE NEAR Pimnro 

Ty8 planned to invent the distillery slops (stallages), amount.ng 

1,500 m /day which contrin >^:der, the organic mrttcr.   1.0      1.^ total 

reducing sugar,  repreneti.ng an orranic pollution due to  its high B.O.D. 

Vogelbusch before  i960, Bookers  1975,  and the F.gvptian Sugar 

and Distillation Company,  studied the feasibility of treatment and  investment 
of this stilläge. 

The 1975 studies included 5 systems for this  investment: 

1) Evaporation to thick syrup to be used as a blend in animal feed. 

2) Evaporation to thick syrup followed by incineration for the 

production of crude potassium sulphate to be used as fertilizer. 

3) Refining the crude potassium sulphate for the production of refined 

potassium salte for chemical  indue   nss e.g.  dyeing. 

4) Using the stilläge as a medium for  fodder yeast production. 

5) The effluents  from the previously mentioned fodder yeast 

production are concentrated,  then incinerated to produce crude potassium 

salts (which are purified)  to raise the economy. 

Studies  are now concentrated on producing fodder yeast from the 

stilläge,  as it h*d been initially considered the best potential method 

for B.O.D. reduction,  besides producing 6,000 tons of fodder yeast/year. 

Comparative studies on SCP production from molasses and slops showed 

that the slops can be used for produci^ fodder yeast einer directly or as a 

diluent for molasses, aid that the best strain was Candida tropicalis, and 

that the yield obtained from the yeast    grown on the slops was 54.9# of the su*ar 
consumed (9). 

CONCLUSION 

Tn« Egyptian blackstrap molasses is the most economical starting 

material for alcohol fermentation.    The complete analysis of the 

molasses shows that it is a suitable medium for alcohol fermentation 

and the production of fodder yeast, baker's yeast, acetone and butanol. 

Gyllenberg H.C. and Pintinen P. (1973) concluded that the allocation 

of funds to the soft applications of microbiology as local fermentations 

are more promising then processes dependent on »harder» technology. 
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But acco  iing to the technical p  jblems mentioned j i the paper 

•••oft" alcohol technology cannot be real i »ed solely by obtaining 

the latest modern plant or gaining experience during the short period of 

l.i« start-up and commissioning of the imported equipments,as effective 

technology includes aleo the following. 

1)      Sufficient information and knowledge about 

- the raw materials available and the obstacles which may hinder 
resource utilization; 

- the different processes and the different factors affecting 

the fermentation and distrillation techniques; 

- the engineering of the alcohol  industry conceding materials 

of construction,  handling, manufacturing,workraanship, corrosion 
and erosion inhibitors,  etc.; 

?)      Application of thin technical information and knowledge using 

suitable materiale, machinery,  tools, personnel   in adapting the 

pror.enson that nuit the  local   conditions. 

3)      Flexibility for modification« based on applied research to overcome 

the encountered problems  that    usually arise due to change in the 

environmental   conditinnn. 
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