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Dirpoee of the Praject
T™e fellowing shortcomings at the distillery plant at
oxiett~

1. The low daily capacity of the plant 6,000 - 6,500
litres of alcohol (calculated as 100X) instead of the nominal
capacity of 9,000 litree.

2, The dad quality of certain rav melasses, specially those
preduced frem the refining of raw sugars imported from Argentina
ond Drasil. The fermentation of such molasses is so dadly
perfermed that the "richesse™ of the feormented mash does not
oxcoed more than ) - 4 por cent sloohol, resulting therefore in a
lov yield of alechel and in a decrease of the plant's capacity.

3, The periedical incrustations (muds and calocium sulphate)
which Dleck up the first celumn of the distillation unit,

Todusing its flew gradually, and censequently reducing the capacity
of 1he plamt until complete shut down for eleaning.

Amvestigations apd Reeyits '

T™he techaique of the fermentation precess, as it has deen

practised sinee seventeon yoars age, presented certain snomaliess

1. Be ssration vas éarried sut 'hrtu the preparation phase
of the inooulum in spite of the vitality of sueh precedure

for the prepagation of yeast. .

T™he air eempreceer (170 -’ﬂr) and ite conmections have
boon restered and put inte eperetion simee 11 Pedbruary 19735,
during the prepagation of the yeast imeculwa.

Sanples of wsreted formented mash and undisturbed formented
@esh hove been compared in the laderatery lﬂﬂ‘ the sane ocenditions
s thess foretber fastore. In the plamt, ssrution during preparstion
of 1ho Ancculum hes sloe deem prececded with Suring s certair veriod
ond ccmparisen of the twe precedures (with and witheut ssratioen)
hes reculted ia faveur of the asretion:
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(a) An increase ty 8 per cent of the production yield

of alecohol,

(b) High count increase of yeast cellam by more than 200

per cent,

(e¢) 1Increase of the capacity of the "cuverie” (vesaels)
by 15 per cent anl consequently an increase in the dally
capacity of the plant, The data of these fYDOTriences are
detailed in this report. These experiences demonstrated
the benefit of aesration durine the Yeast reprcduction and
its effect on the yield of alcohol,

2, The water available in the plant is artesian and not
chlorinated, A sample sent to the central bacteriological
laboratory at "Homs” for analysis revealed the nollution
of this water (see annexed bulletin No, 2).

It was noted that the possibilities of supplying the plant
with potable chlorinated water for the fermentation (100 n’
daily) is not possible and thua chlorination of the available
artesian water has been done by using the calcium hypochlerite.

The use of the hypochlorite is oxpensive and not gquite
officient and specificationa on an automatic chlorination statien
have been given for possible purchase,

3o DBefore the expert's arrival, the plant used the eemmeréial
bakers yeast 30 per cent (dry matter) as a seeding fer imeculation.
Such practice is improper for the following reasenst
(a) Pellution of the dakers yoast during mamufesturing,
packing, transport from Damascue te Neme and samual
Saaipulations during seeding. Thie fast has beea sonfirned
Wy sicrescopical teete.

(v) Desides, the bakers yoast ie censitered relatively old
ond over-reached in its legaritheic phase whieh asane,
therefore, that it is unadle to sopreduce, sbundantly desreasing
its onaymatie offect. I» this case, the bakers yeast
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cannot perform the work of am active :train and consecuartly
secure a good yield of alcohe! and efficie:t capacity

(e) Alse, the use of bakers yeast as seeding is very
oxpensive, For this reason, since 7 March 1975y a strein
of pure culture as a seeding ha: been used in a form of
Yyoast creaa in the bakers yeast factory near Damascus.

During the experiments with this pure culture meeding,
esration is practiced in the propagation vats as well us the
ohlerination of the available water by hypochlorite, The
mtrient dose (ammonium di-phosphate ami sulphate) concurmed
has boen reduced te four kgs. per ton molasses instead of
oix kgs, ferwmerly,

T™he results obtained are quite sucocessful,

(1) Samacitr of the formentation vessels

The duration of the propagation has notably been
Todused. The capacity of vessels has increassed YWy
& = 50 per cont. In the main fermentors, the incresse
in the capacity is )3 per cenmt.

(1) Alechel yield and dadly cacecity of the plapt

As alreedy mentionsd, a new strein vas intreduced
on 7 Nareh 1979 and wes Teplaced by a seecni ens on
3 Nareh 1975. During this peried of tventy cenaeeutive
dayn, the strain centimed to give acoeptadle yields,
1a epite of seme 1itt1e lactobesillus streptosocci whioh
ves. left in the forwmentors frea the previeus peried,

%4 on e vlant Bv using =* geedine

The strain ves repreduced in the laderatery and thes transferred
$o 20 plant through the pure eulture vessel, (200 litres), and
PUSpagator tanks, ustil finally te the main tcnoqtm. The duration
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of the experirent was unfortunately brief (4 days) because of
re=inoculation by the 'Vogelbusch® strain before the end of
migsion. The results which were obtained seemed to Ve satisfactory,

S EXperigent with 1noculytion of the pj ing o
ANArI0LC o~ iiprrcan C8rvscea from "Vopelousan® 'Iier_:_rﬂ

From the Wogeibiich® (Vienna), three slants of fure culture
Anaerodic ctrain were received and the laboratory of the plant
wvas recently provided with an incub.tor, glase Lottles and yeast

of the plant by this strain,

The preparation tegan on 2 Aoril 1475 and the Average
results obtajined during aeven consecutive days fros 5 Aprid 1975
until 11 April 1975 are described im the report,

INTRORUCT[oN

The distillery plant at "Homs" was erected and Put into operation
in 1948 by "Skoda Greger" (Czechoslov&u). The mominal capacity of the
Plant according to the contract, is 9,000 = 90200 1itres of alcohol
(100£ base) per day (24 houre) but the actual capacity did rot exceed
64500 1litres,

The plant was not provided with an automatic or mamual veighing scale

%y volume and average fixed donsity of 1,40, Por this reason, the
Yield of alcoho) pPer cent on tota} Sugars cannet be considered
ascurate, "

T™he Specifications were €iven to the authoritios to provide
the plant with said oquipaent as well o with & pasumarcater systea
tenk gauge for the storage tanks (1,000 Sapacity eash) of rew molasses.




111 EQUIPKENT AND "MODUS OPERANDI®

As shown in Annex 1, the main equipment is composed of four

different statione:

Ao tion of the diljuted rolasses gtatio
This consists of a raw molasses tar. (20 tons capacity)
supposed to be calibrated to graduate the volumze of the consuzed

molasses. Tvo steel tanks of 6 m° each receive 2} tons of rav
molasses by gravity and 800 litres of water, After addition of
12 kg. ammonium tulphate + 12 ke, of ammonium nhosohate, tihe
sixture is heated to 90 °. The diluted mach at marly 1,20
doens.ity is then cooled through a cooler of 24 - and rediluted to
1,05 density for feeding during propagation or to 1.09 for
fermentation, The preparation of the two densities is therefore
discontinued and distributed in one single connection. To avoid
confusion during feedings, delay in work and loss capacity,
it was recozmended to separate the two different mashs, 1,05 and
| 1.09, bt thu Procedure necessitates the increase of the second
ceoler (6 ) and the modification of the aystes of the second
diluter,
3. Iasculus Preparation Staticp

As 1t is shown in annex 1y the station is composed ofs

l¢ A copper tamk of 200 litres fer the preparation of the

pure yeast culture,

2. Copper yeast reproduction tanks of 2 a’ capacity each,

Jo o0l tanks of 14 a7 sapasity sech for yeast (1mooulua)
prepagation,
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All these versely are clnaed and eupnli~d with tubirge for
aeration (perforated rings) in the bot! m as well am for tearming,
An onter chewer rirm is connected to eold water for coolirp,

On tre top there are alac connectinns with the main mazh pios amd
the exrbon Atoxydns evaluation, and the bottoms are connected togrther for
inoculn= distribution, Unfortunately the tark (209 litere) has net
been used since 17 years 2p0, during which Period the plart ured thae
commercial baters yeast instead 0l the pure veam culture strajr,

At the same time, aeration during the preparatinn of the insculum
was nol practisad at all, ™he preraration of the inoculum wa“ cone
ducted in thre Following wave 10 kes of bakera yoagt wapn orokcn un
ranually in an opened tank of 200 liters capacity and mixed with 150
liters of dijuted mash. The content of the tark 18 then transgferred te
one of tne ? copper +anks (» m1).

The copper tank is then fed with dilutni rolagmen(1,0° density)
and trarcferred aft.or 10=1? hours of yeast reproduction, to one of the
two steel tanks (12 mi),

As mentioned before, no aeration was practismed during
the preparation of the inoculum, and the water available
in the plant for molasses dilution ig artesian, not chorireted, Samnles
of this water were gen: for bacterioiorical aralysis “hich demoratrated
that such water jr pot suitable for fermentation (5ee annex 2).

The management of the plant acreed to imrort a corplete motia~n chlorie
nation station as soon as posgitle and spccifications for *uch ecuipmens
were given, 1In the meantime, to ensure the sterility of this water ard

the whole plant, caleium hypnchlorite (powder) is now commonly uged.

C. Main Yermentation

It is carried out in steel fer~rntors of 40 m3 nominal capazity eaeh
(See annex 1), Bvery unit is provided with a group of aeration perforat«d
rings in the bottom (used also for steaming), standar oveingz for mash
feedirg, carbon dioxide ®vacuation, oxt}rnal cooling shower e-g, are aiso
assured. The fermented ~a3h is then directed to the'di-tillstion un: ¢
through a tank (3 m3) and by a centrifugal pump,
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D, Distillatior Unit (Annex 3)

It conmiste o' a pre=cnlumn, a fore-runniig column rectifring
F ' ’ K

1
i
]
4

column and the comm:reial alcohol eolumn. The investipation on rormal
4

work of the unit wae satisfactory,

1. The heat evchancer (32 m?) for heating the fer~snted mah
(%°C to SSOC) can be considered noirally efficjent,
?« The averape analymes of the vinasse (=lops) by Martire

‘ method (bichromate and ferrous sulphete) shows trat the lors of

aloohcl varies betwean © = 7 liters ver certhecioliters

- e

"vinasse” ard such an amount can be considered satiefactory taking

into consideration the old age of the distillation unit (1348).

3. The undeter-ined losses dum to technical reasonn, bad con=

-

! densation, loss by depasifying etc, are insigrificant,

4. The distillation urit 1o peri~dically shut down for 2 to 4 davs
every two months of concecutive work. Thie shut down is due to a
deposit of incrustations (muds and calecium sulphate 2ard pho-phate)

i On the trays of the first and second colwrn.

Thie prodlem will be eliminated as soon as the 2 traps (in the

S s v b e s

distillery plant) are constructed. The traps consiste of stsel
column of 4 m high and 1,250 m diameter, provided in the irterior

by chicaneries and chains (see annex 4), The fermented mash, before
entrance to the pre-column, passes from the bottom of the trap through
chicaneriee (plated trays) and cnains. Meantime, stearing is also
provided in the btottom and the temperature of the fermznted mash can
reach mo to 95°c. the incrustations at thie flow rate are caught on the
trays and chaine. The effluency of thie trap has b«u proved
suwocessful,

Iv TIONS OF THE PERIINTATION

A. eration codure

After the arrivel of the expert it was agreed to sdopt the
ssration during the preparation of the Yeust inoculum, hr thie reason
the air compressor (150 - 170 m3/hr) and ite connections were restored
and seration has been in operation since 12.2.1975.




consequ~ntiy on en;vmatic effect, exXperiments were cricd ot in o tre

laboratory as w=1l as in the plant. Tn the lab alicuots of two liters
of diluted molagges (1.0%) were Placed in 2 beakers of larger capasity
the camy ouantity of armrnuim Piiosphate plys ) €r of bakers yeagt

(20 %) as inoeulun ard sulphuric acid was added and mived, The firgt
beaker was acrated while the secomt wag lcft unii sturbed, Botj were
then leflt for ten hours of 33° . 35°C. The regultg of amalynia were

as follows:

alconol “ fermentsd  count of ~11

naeh
= Aerated fermantd mich .80 £ doutle count
= Xon=serat od (nndisturbed)
fermented magh 0.52 % single count

After 20 nours 2T complete fermentation the "richegse® of aerated fermented

mash increased to 4.0% aleohol with a triple count of yeast cells whils

the amount of aleohol in the non-aerated fermented mann d4id not exceed

3.0% alcohol, 1In the plant, aeration durire preparation of the inoeulum

wae carried out for fiye consecutive days; the quantity of ntrients apd j
bakers yeast ware added as ugnal, Under the same corditisng but without [

aeration the plant worked also during five coneecurive days and the re- |
gistered and comparative data are ag follows,

aeration without serstion

= Average time for inoculuam prep. 18 hours 22 howrs |
- Quantity of treated Sclasses 1)0 tens 122.5 tene t
= Aleohol produced (1008 bass) 36,440 3,400 !
= "Richesse” of fermented mash 642 . S.¢
= Liters of alcohol (100%4) per

ten molasses o 26
= Liters of alcohel (100£) pre-

uced daily 1,290 6,20

1% is obvicus that according to theoe *Iperiante, the seratiecn
resul tod ing .
1. An increase of the yield of alcohel produced

2. Nigh count of yeoast cells cerresponding teo an officieat asymatie
offect,

3. Increase of tae capacity of the "cuverie” (vessels)’ of the plant
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B. Quality of the Water Available for Permentat:on

As it was pointed out before the bactericlogical analvei® of this
water showed that 1t 1@ not suitable for mealasses dilution, 't was mol-

luted with harmful micro-cecliform micro-organiams rendering it not

potable (See annex 2). Tt was inmisted upon to pruvide the fermanta~

tion plant with a potable chlorinated water during ‘he experimente “ut
unfortunately this was not actually possibdle.

For this reason it was necessary to use the calcium hyponchlorite
in the water feedins tank and to carry out continuour sterilisation of
the vessels of the plant with this disinfectant durine the experiments,
Neanwhile the npecifications for the proposed chlorination station was
given for poesible purchase.

C. Remults with Pure Culture Strain Combined with Aeration and Water
Shierinatien
As indicated defore, the commercial bakers yeast (27-30% dry matter)
was normally used in the plant as a seeding for the proparation of the

*Saccharomyces cerviced'; such procedure cannot be adopted for the following
reasens!
1. Pellution of this seeding (the bakers yeast) during the manufacturine
steps, packing, transport, and manual manipulations in the distillery
plant.
This faot was confirmed by the Ricrescepical testing. The commercial
bakers yeast attained its legarithaie phase and cannct, therefore, be
able te perforn the werk of an active sirsin and result in a goed
yield of alschel and sa officient capacity o: the plant,
T™he use eof the cemmercial bakers Yeast as strain is very expeneive.
e nermal consumption of bakers Yeast, weed an seeding, is about
forty sge por day (24 hours) correspending to 6000-6%00 1iters of
alechel (100 £ base) preduced. Por thie ressen it was advised te
japert & selected pure yoast etrein and fertunately three slante of pure
nl'tm was received from Vegelbusch in Vienna. Tn the mesntime, uson search:. =g
for anethor alternative, it was suggestiod 1o wee a first sereration of veas:
In the form of ailk of yeast fn- the bBakers yeast factery near Damascus whi~
. wowally srevided the cemmereial bakers yout te the distillery slent at =Zc7s,

-




correencnding +o 160 P fpy matter per li?ro) “AB recoived pt

Homs at the berinning of ¥areh la7s,

Experimarts 1n the Plan' wi‘h thijg iroculum bepan on 7 Yaprh 197 and
lanted fop ten Tensecutive dave unt1]l 17 ¥apeh 197%,

The tecknirue of the fermentating durirg thigs experiment was oone

ducted acropd.p to the Pronch procepes (Velle-!)innt) vhich consgated
of retakine ard reproducing  the fjrgt seeding (in the milk of yenst)
In two propasator vesasla (2 m3), During this eXpariment, a0 bakeprs
yeast was used, Aeration ¥&s practiced at a rate ef 25 -« 30 I r in
the first propagator vesse) ( 2 m3), and 50 - 60 mIMr 1n the second
Proparator (14 mi),

The water for dilution was Stsrilissd by manua) sddition of caleiua
Aypochlorite, a11 the vessels of the Plant wsre also officiently sterilised
Y steaming and calcum hypochlorits,

The optimum and adecquate quantities of hutrients were recaloulated
(diamonium Phosphate and ammonium sulphats), taking into censideration
Previous sxperiences and ths hecessary quantity of raos and nitregen,
based on ths cells count of ysasts,

The nutrient TUantity was fized at four kgs per ton of molasses
instead of oight kge formerly, By this new change the daily amount of
Mtrients could be reduced to 50 Per cent of the initial does. During
the SEperiment, which continued for ten days, ®icrescopical to;tl vere
Pursued, and only rare micro-organi sas of lactebacilius streptececei
wore found in the 8ain fermgntops during the lagt days of the oXporiment.
™e results obtained weps quits successf\},

Inerease of the Copacity of the "nuyverie® (vessels) ane conse-
@eamtly of the daily capacity of the Plant wee obtained. A pet ineronse
of the yield of aleshol (£ tota) Sugars) was alse registered and oen-

sideradle denefit W8 achieved. e Fegistered results oMained are
@ fellewe.

= T™he Suwreticn of work of the prepagation in the Prepagater veseel
(22 0epesity) wae 6 hours ageinet 11 hours Sverage Yfere the
WPperinemt i.0. defore sdopting the milk of Joast (of fipes Conere.
tien) woed ia tae Sbove-aeat i ened experiment .
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Thie means an incresse of %0 per cent of the capecity of this
vessel. The duration of prepagstion in the large propagator
(14 ») capacity) wes seven hours against twelve hours averars
before uee of the mentiened milk of yoast; this represents an
inoresse of forty per ceat of the capacity ef this veeeel.
= The duration of cemplete fermentation in the main fermentor
(40 =) capacity) was 24 heurs against 36 houre which mearms an
ineresse of the cepacity of nearly 13} per cent.
old \ly ¢ of th
As alresdy sentioned, the aew strain was intreduced ia the plant
since 7 Karch 1975 and has been replaced %y & eecond one an 26 Karch
1975. Duriag that peried of twently coensecutive daye, the etrain
sentinued te give acoeptadle yield in spite of rome little lacte-
becillue streptoceccivhich were ia the fermenters during the last
daye of the veriod. The average resulis of the first decade (from
9 Narch 1975 watil 19 Narch 1975, were registered as follows:

e,

= Reolasses treated (tems) M2 M.2
= Total sugars (sasharese o

inverted ) (kge) 16267) 162673
- ity of formented sash

via)(e)) 1233 10.9
= Aleche) rd-.‘ (100% vase

1 litre 90720 07?2
« Aloshel £ formented mach

(riehesse) LS. 1.3
= Yield alechel 100% por semt

total sugar (134ree) ».1n .

= Y4eld aleshel 1004 r ot

Shesretisal (1itre 8a.n

™he aversge results of alechel 7i0ld and daily capesity of the
plant for January 1979 and Pobrwaey 1979, during Wiich the cen-
Sereial Nakere yesst was weed for soedings witheut asretion
Guring prepagation and sutriaat weter sterilisation, are as
fellowss : ‘
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Jaruary 1973 Pebreary 1978

= Averare daily treated molasses

(tons) 2%.160 25.831
= Total sugars ¢ rolasses %0.82 5,82
= Daily alconol 1CC ! produced

(litres) 6411 s122
= Yield aleohol 00’ par sent

engars (litre) 50.14 51.20
= Yield aleonol 1007 per aent

thenretieal 82.00 8).80

The comparienn - f the two results indicates;

8) Tnerease of the daily capacity of the plart from 4566 11t r- of
aleohol 100 per cent to 9072 liters orrresponding t6 18 per cont
increase,

b) Increase of tne alcohel yield % sugars from %0.65 1itres 1008
to 55.77 c~rresponding ta 10 per eent increase.

6) The total reduced quantity of the bakers yeast used for daily
serding, which repreesents a daily eoonmy of 40 kgs of commereial
bakers yeast or more than 12 tons per year. This cuantity con=
tributes to c~ver the local market demamd,

4) The nutrient dose for new s¢edings has been reduced to four kgs
per ton of molassce instead of siv kgs as forverly used. Tig
reduction represents an economy of 397 on the costs of diagniwn
phosphate axd armonium sulphate (half=half) conwumed befors,

Such reduction repragents ap economy of 14-15 tons of tiese nutrients per
Arnum, Also sucrestions were mrade to determire the content of

P205 and nitrogen in the fermented mash (vin) and reduce eventually

this amounmt further. .

¢) By the new techrique an incresse im the carbon dioxyde of at least
forty per cent is axpected, corresponding to more than four tong
of liqu fied gas/24 krs instead of 2.3=3 tons produced daily pro-
vieusly &s & by-preduct of the Plant weed during the Sumer for
oarbonated beverages. Me trested molaesee during these exparinente
vas & nixture obtained from refining rew sugsrs imported froe
Presil, Argentina and Cubae,

In order to compare with the beet molassee, the plant had been
supplied during seven consecutive daye from ;2 March 1975 44
28 March 1975 by thie rew molasses and the average results of
these experiments were as followss
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= Average daily deet molasses consumption (tons) 35,357
e 301id matters (dbrix) £ molasses 70.00
= Saccharose % melassee 4.18
e Inverted sugars % molasses 1.70
e Total sugare % molasses 44.88
= Total sugars daily consumed (Vgr) 15868
= Alcoho)l yield 1007 per cent total sugars (1fres) 84,1
= Aloohol yield per cent theoretical yield 88.54
= Alechol 1007 daily produced (litres) 8583
Conclusion

™e results obtained from the beet molasses are 1ittle lower than
these obtained from the refinsd sugars molasees as indicated belows

1)

Decrease of 5 = 6 £ on the daily capacity and ¥ on tie alconol
yield. This decrease should not be attridbuted totally to the
boet molasses compared te the refined sugars molasscs. In fact,
the quantity of trie molasses,object of the experimert, was a
residual stook of nearly 300 tons in a main storage tank and which
hat beon diluted by stesning wp to 70 drix with oconssquent invert
sugar ocontent of 1.7 per cent.

Based on this observation, it was recomemded that care be taken
that the drix of trhe molasees should not de less than 78 and
direst steaming, should de controlled sericusly. If necessary,

‘indirect steaning should bde applied.

It wvas aleo recommended that fermentad molasses should not de
woed, it should de rejected.

with inoculation s seed of " 0es
Services” from the brewery of Aleppe

™e strein vas reproduced in the laborstory and then transferred
te the plant through the pure culture vessel (200 litres),

el the propegator tanks, until fimlly <o the

aain formentors. The duretion of the experiment was unfortunstely
Wrief (four days) because it was necessary to re-imgoulate the

plast Wy the Vegelbuech strain bdefore the end of the expert's missior.

IS agpears, that the resmlte whioch osuld be obiained would be
satiesfastery.
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e) SXperimient with j=ocul ation of the plant by u_-_!n_g.:_"cd'\ng
of Anaerovic =aceh»ronvees cervicea from Vog,gl_’q-:w-'f_t.h_\p_@m

Prom Vogelbusch (Vienna) thres slants of pure culture araerodic
strain were received and tie laboratory of the Plant was re-
contly provided with an incubator, slagsebrttleg and veast extrace
which rrrmitted rvcnarasion of the poedins ard inoculation of the
plant by thig strain,

The preraration began on 2 April 1975 and the avearage results obe
tained Auring geven coneecutive days from § April 197% until

11 April 197% ar+ a= follows,

The Caparitv of the Fer=. ntors

o — —

The duration of PTopasm. 10n was ai~ilar to that of the last experi-
ment with the local acrlimatiend atrain apd which had {ncreased Yy
40 = 507 compared with the technique practised before. The duration
work of the main fermentor was increased by about I,

Aleohnl Yield apd Daily Capacity nf <he Plant
Daily Production |

Date I3 fermant ed Richesne Liters of
mach digtil)ed fermented magh galoohol 1007
5.4.197% 120 7.%% 8sh8 |
€.4.191% 123 T.24 ené %
7.4.1975 119 7.4 8888
8.4.1975 107 7.4 86 .
9.4,197% 13 7.4 8441
10.4.197% 108 ' 7.5%4 7068
11.4.197% 120 7.4% 7900
Alcohol vield £ surars .

= Alochol yield 1007 per cent total sugars (11t res) 58.5
= Alookol yield 1004 per cent theoretical yield 90.69

The results obtained from Vogeldbusch's mtrain were satisfactory
in spite of YNe fact that the strain had not been scclimatised,

Final copclusion

The modifications made im the fermentation process at the die-
tillery of "Homs" (aeration, uee of sdequate strein and water sterili-
sation) mainly increased tie plant's capacity and yield, i
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Since 6§ March 1975 up till 12 April 1975 the average daily capa-
city was 6785 xgs corresponding to 8700 litres of alrohol 100%
and the alcohol yield per oant on total surare ig about 56 litres
1004 in spite of some shortcomings during this period.

The plant is thsrefore able to continue realising theae data,
After using suncessfuily the new strain of Vogelbusch, the plant will
be able to prepare periodically the inoculum and reproduce new culture
scclimatissd strains.

In spits of the fact that the treated molasans 'ne relatijively
visoous due to ths causes mentioned in chapter 5, this frct cannct
compromise the yield of the plant in large scale, provided that
molaess is stored for certain montha before use ard that the brix
(s011d mattsrs) should not be decreasad bslow 7° by exsgzerrted
steaming or water dilution.

V. ANALYTICAL COMTROL AND INSTRUMEXTATION

During the mission laboratory oontrol, sampling and analytical
methods were discussed with the Management. In addition to the normal
and olassioc tes! by ths ebulliometry apparatus for determination of
aloohol in the fsrmented mash (vin), ths Martins msthod (bichrowats
was introduced and ferrous sulphate) for alcohol determination in the
“vin® as well as in the vinasse (slops). Due to the importance of thes~

analyses, sampling of each is taken continuously durirg the 24 hours of
the day and an average of the samples are amalysed by the Fartin's
method, The density lpptﬁtus’n (aerometers, densimetsrs and dbrixometers)
were calidbrated and ocorrection of ecach imstrument, inocluding temperature
correctione, are now taken into ooneidsration. Ths becteriological lavo-
" ratory is under erection. Meantime some necessary apparatusee, such as
incubator, glassware and chemicals (melt extrect) have been provided to
assure, whenever possible ths use of the pure culture strain imported
from Viemna (Yogeltusch), to perform the experimenta:ion of the new pro-
oess; instead of the inactivs bakers yeast. ‘

L

The plant is directed by a chemiot and assisted by a second chemiet
responsidle for ths laborstory. The comtinuous fermertation amd distille~
tion is carried out in three shifts. In every shift thare is one foremen
snd five assistants distriduted betwesn the diluted rolaeses station,

- -— L ]



the foeding vata, the dcsitjen contr:1, the unjt di-*i1lation ine
gpeciion and the Purping servicas., The staff 18 now fmiliapr with the
neu tecinioue adopted .nd during experimental work of twelve hourg
rer day, the two cheniate mertioned carried out work fcr many days.

Tha density control of the vata are now registered every hrour
in a daily builet .pn,

For the trainine of the cneminte in bacteriol gical routine work,
& fellowship of two manths for the Director of tre plant, his amaistant
ar the chemist from the Central laboratory at Yoms is muggested.

For places-nt, it ig suFpestad that the bacteriological laboratory
of the distillery plant at Hawamdia (L.Yza) near Cairo be selected,
This distillery belorss to the "Societe des sucreries et de distillerie
d'Fevpte” amd it is producing daily 100,C00 litres of alcohol.

VII REQCOMYEXDATIO™'S
1. Aeration shonld defiritelvy be adopted

The existing air compreasor, arected in 1948 has a nominal
capacity of 200 m3/rour but it does not exceed 130-140 r) under a
pressure of 1.5 kegs/em2, It is built as a piuton compreseor and
provided with an air vessel for compressed air erd & closed horie
sontal vat for potacsium bermangan-te solution for air storlisation.
It has been recommended to provide the plant with & modsrn unit as
& stand-by with a nominal capacity of 300 m3 and 5 kgs/om2 fully
automatic and with an automatic switch., A new unjt has already been
ordered loocally, '

2. Provision of the plant with a ohlorinntfton mation

As already mertioned, the water available in the plant is
artesian amd not guitable for molasses dilution vithout ohlorimatjion
(see Yacteriolosical analysie, Annex 2),

Specifiostions for o complete modern awtormatio chlorinetion
station were given, It was aleo advised that the treated wates
should not contain less than five parts chlorine per million,
During the experiments which were successfully achieved, calofum
hypochlorite was used manually to treat the water, Such precefure
ie expensive and not quite sfficient,
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J. Provision for the plart ~{*h automatin veliming scals f~p
xeighins praw molarses
A mentinned bafore, the dajily rolassn congimed ir ~earsured

by volume taking into consideration a standard density of 1..10.

Such procedure can not give an accurate result on the alcorecl
yield in the plent. An automatic weighing ecale with capacity

of 5 tons/hour, covpl-te with buffer tank, two weishing tarks,
weighing mechaniem and counting deviece with rcpieter should bhe
supplird. Thesc sperificatione were siver in detail. Recidesg,

it was advised to provide the two starege tarks for molacses

(1000 tone capacity each) with a preumarcator tank gauge aystem
(model Kelving and Hupes, Znglamd). With thia apparatus the c-ne=
tent of ths two molanses storage tanvs can be calculatei in metric
tons either af-ar refilling nr e~ptring. The ranagament is cone-
vinced about th: necessity to provide the sugar factory and the
distillery plant with these sutomatic veighing scales for raw
solasses because withrut these, accurate nontrol in the two plants
ocanmt he underteken seriously., The epecification for this ecui p=
ment was given,

4. Beparation of the diluted molacses 1,05 and 1.10 deneity
After the preparation of the diluted molasses at 1.20, it is
cooled through a cooler of 24 m2, and then it goes throusrh a main

diluter for rediluting to 1,05 for feeding the propegation vate, or
1.09 = 1.10 fcr feeding the main fermentors. The preparaticn of the
two densities s thorofor'Q done discontinuously a~d in one sole
oollector feeding the proragators and ferrentors. Such procedure

is always exposed to confusion of distribution, besides the delay
which ocours when feeding the two different densi‘ies at the same time.
Jor this resson it was recommended to separate :he two different
densities 1.05 amd 1.10, by incressing the capacity of the second
ostler (6 m2), and ‘o modify the recond dilutor for better mixing.
(00 Amnex 1). ‘



Y. Increase 1n the cAracity of the two tanks f.r he zreparation

of diluted molasses 1.0 density

The raw molasses s fipst diluted te 1.20 in two ateel tanks
} mt eah, ani leated to WO by direct steaming after addition of
nutrienis (ammonium phosphates and sulphate). It was agreed to re-
Place the twu mentioned tanks by two othera of 10 a) each which
will enable better sedimentation and elimination of the suepended
matters and egludres and separation of the supernatent sash. Such
procedure will favour the fernentation and protect the distillation
unit from incrustaticn deposits,

6. Bacteriological laboratory

A new backteriological lab 1s under erection and will be suppl 1 od
With the necessary ocu.pment, glaseware and chemicals, to emable all
ba~terioclogical analyses, ceparation of pure culture slants locally
acclimatised, and the preparation of pure inoculum.

T. Construction of two steel column traps for catching incrustation

before entrance into the distillation unit

Regardin; the distillation wnit it was decided to erect two steel
coluans of 4 m height and 1.25 = in diameter, provided in the interior
by chicaneriesand chaine (ses Annex 3 and 4) on whioh incrustations and
mud could be caught before entrance in the pre-column and thus the
pPeriodical shut down of the unit can be avoided.

8. Storage of raw molasses before fermentatien

It is a well known fact that molasees should not be treated in
the distillery before being etored during certain months. The exvla-
nation of thir practice can be atiributed to certain favouradle orsanic
reactions during azing as well as to the deposit of suspended matters
Y time.

Por this reason it was advised not to use the rev solaeses, newly
produced, before storing it for at lesst three monthe, possibly sore.
To assure this practice, the calculation was mede on the total recuire-
ments of molasses from teet and refined imported raw sugars, compared
to the tetal capacity of storage tanks distributed between the three
sugar factories, the dietillery and Lattakia port, and for the tetal
consumption for alcohel production and for bakers yeast.
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= Annual production 21000 tons
= Storing capacity 19500 tonx
- Annual consumption 16000 tons

Prom thie data it was calculated that the storing capacity be
sufficient to assure aging of the molaeses for several months
before fermentation, provided that the transportation of molasces

between factorinn to the distillery is rerular.

9. Mige. yrucess by aerolic ard anaerobir ferment:tion for +he

production of alcnhol, fodder ysast and carbon dioxyde in tha
distillery at “Homs"

The management of the "Union of Pood Industrier” was emthusiastic
tc produce fodder yeast with 50 - 52 per cent proteins on dry matter
as it {8 practiced in the two distillery plants in Egypt. According
to the expectations of the "Union" there ie future for the producticn
of fodder yeast in Syria.

The policy of the Syrian government is to increase the production
of animsl proteins (chickens, cattle) and it has been effectively
extended during the last years. Por this reason, great quantities
of fodder for cattle and livestock are imported annually, in addition
to the agricultural, vegetable and animal ingredients such as cereals
(cern, darley), oil cares, ete, providad locally,

T™he mentioned "Union of food industries™ would like to introduce
s mixed fermentation process for the production of alcohol, and fodder
yoast as well as cardon dioxyde in the distilery plant at "Homs™.

T™he nev procedurs will be eetabliched in co-ordination with the
extension of the distillery plant at Home and the oreation of three
Rew bdoet sugar fantories.

Certatn information and dats about experience in the two dietillery

plante in Sgypt in which the mized process ie sdopted were requested.

It is pessidle that UNIDO will be requested to pl;mto_ technical
assistance on this metter. ’
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10, Qualitv of the treited molasrms used for fermentation

The mclasses treated in the distillery plant is provided
mainly from the refining of raw suvar i1mported from Cuba, Praril,
Argentina and Chile. Only a certain cuantily not more than twenty

per cent of beet sugar molasnegis used.

The molasses '13ed 18 the by-product of the three surar factories
in Syria where local sugar beet and importei raw sugar availadle for
the production of 150 - 160 thourari tonm of granulated white suger

per year.

The information was given that the plant suffers from time to
time from the inferior cuality of the molarses, espscially that
from the refining of raw Brazilian sugar. The fermentation was
badly performed and tre "richesse" of the final fermented mash
did not exceed more than 3} - 4 per cent alcohol "wvin" with conseguent
lower yield and lower daily output of the plant.

In order to determine the quality of the available molasses,
determination of the viscosity was introduoed and it was found
that the average rigiuuud viscosity for the Brasilian deet
molasses is about 20,000 centipoise which is relatively high, This
determination was confirmed by the presence of an abnormal content
of pectio matters (gums and dextran) of up to 4.5 per cent in raw wolasses.

The explanation for such a quality can be attributed to certain
factors occurrirgduring the production steps in the sugar factory.
These factors, well known by the management,are due possidbly to bad
defecation of juices and syrups owing to deficiency of ©0,, bad condi-
tions of cooking, to low vacuum (45 - 55 cms tl‘) in pens, and swper-
heated steamine (250°C). The modifications are mow taking place in
the sugar factory at "Homs" to avoid these gaps and improve thl' sugar
yiold as well as the gquality of the moclasses.

The results which wers obtained after modifications of t. A=
nique of fermentation, vhen using either beet or refined mizture
solasses, are quite satisfactory. It was sdvised never to ferment
molasses before a period of storage of at lsast three months, and
possibly more for the beet molasses. Such aging is neocessary .to
improve the quality of this molasses. As it is hlready mentioned
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in Chapter 7 concrrnine recomrendntione or the atora-r tanke
for molarnes, c~rpared tn the t-1al produstion a4 the c~nswntion,
there are nmufficient to en-ure the aring ard to separsts tha heet

molacees from the refined =n)asses,

The average znealvais of the beet ard refined susar molasros,

ap produced nftar ceptriupation is ar followst

Refined supar ¥nlaeces
L4 Feet supar (4)
Total solid mattera (Brix) 83y.00 84.00
Water 17.00 16,00 |
Saccharose A4 .60 52,20
Reducing msugars 6.40 0.66
Ash 10.%0 13.10
Organic matters 2.0 18.04
Purity sacharore %3.7 62,1
Purity total sugars 61.4 62.8

During the trensport,direct steaming and storage, the solid
matters of the treated molasses decrease to 78 - 80,
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