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1) Introauc.ion

The worldwide disoussion a' ut the alarming ecergy situation
oaugsed a re-evaluation cf the existing processes for the production of
alcohol as funl additive. ''he experiences which could bLe gained by
the ueer of athanol as fuel additive can be 213sumed to be well known.
According to the present stage of technique anhydrous ethanol is used
for thie purpose.

The p:oduction of alcohol from carbohydrates is not an invention
of our century; the processes, however, remained practically unchanged
for centuries until recently. All developments on this field referred
to the improvement of alcohol quality according to the particular requestis
of manufacturers, ac alcohol has been used mainly for beverages and in
the pharmeceutical industry.

Dnring World War iwo, the demand for anhydrous alcohol rose.

In Germeny, for exsmple, considerable quantities an fuel additive were
produced. The processes used at that time reiained virtually unchanged;
especially .he French improved the .enzene process us .d worldwide in thim
form. In this prooess, beazene is used as denydrating agent. e you will
know, alconol can bpe distilled f-om equecus golutions, only up to a
soncentration of 95,2 % by weight. At thias ccncentration, the composition
of the distilled and condensed liquid is equal to that of the vapour in
the stills.

Mis'point of inflection" can be exceeded in the distillation
YW a trick, thet means by adding a dehydrating agent. At a certain
proportion of ethanol to dehydrating agent (e.g. benzene) a mixture
results which has a lower boiling point. The water accumulates at the

top of the column, and the dehydrated alcohol at the bottom.



A by-procust, L.u. mlopn, i-.flusnce ‘L» fsasibility
enormously. Wherecs th. 3lopu {roa . "1¢. . ing. asposially in
small distillerien, have alwy . bert wed ap o valuvableo satial feed
stuff, the slops Jrcm molawaer prosessing plante usnd to be wasted,

Only large plenits used the plce-a tur the produviion of fertilisers,
oyanide salta, glusamin, ot2. In .Joan plrato, the slops wire or still
are oombusted uftyr svaporctica aud the hout hus proiuced iy used
partially to covyor the eprar; demand of the distillution and evaporasion.
Ths dispersion of the non~conucantrated slops 2u the land for best and
oans oultivaticn in preoticad in m«vy pleces. Howaver, with Atereasing
dimensions of aloolol j.advction nite, foasibiiity of these methods bas
%40 bs doubted.

Now ths trerd poes, egp~oially in diertilleries using molassee
a8 raw matarial, mors and more to tho rothod ¢f conoentrating the slope
by evaporation and #dditior o the rosuiting produot to feed stuff. To
feed the non-oonoentrntel slops {rc~ grain dintillsrien is impoesible with
the dimensions snvisngan now (2.(.0.00 0 ¢LU.LUO0 1 alochol per day), thus
requiring a storatle orodurt.

For th~ produotirn of -uhrdrouz micohol prastically the same
processees used 1o I applisd for prepuravion of raw materials, distillation
and waste water traatment as for the prodvotion of notable sloohol.

Whilst the prooeeds for potable aloohul cover roughly the input of energy,
this is not the cana for sahiydrous alochol used as fuel addiiive. The
severe standardm for environnantel protention fcroe to a uompleto diepoeal
of waste waters ani therefore to a ravision of ihs total conoept of aloohol
produotiun.

I shwtld like o expletn thic fuct in deta’l taking the preduotion

of alochol frou molresey ¢c nn n=pnpla.
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Prinoipally the nlechol produotion is subdivided in the
following steps:

1) Proparation of raw material |

)
2) Fermentation |

3) Dimtilleticy’ donydra'ion |
4)

Wamtns w t .1 treaimont

2) Preparation of Raw Knterial (Molassos)

The neceseily of moluuass preparation doponds on the quality |
of molasses. ihareazn san.iclly beot molanses is, apart from dilution,
not treated, oanm molrns:n reguirns mostly an elvtriation of the 4ludge
and its eeparation by dacantution. On tis considered plent sises a
meohanical decantation by means of oentrifuges or decanters is recommendable.
The additional specific anergy demand, compared with beet molasses, in a
well balanced enargy housdhuld nnrrespondu to that of the mechanical
equipment, i.e. centrifuges and additional pumps. The snergy demand for
the prepara:.ion unit, howaver, smo. tu to only a emal part of the total

energy demand.

3) Fermentation

As you know, h:ai is 1sleased by fermentation, and ite utilisation
is the subject of quitc secrious remenrch work. Principally the fermentation
ehould be done under vacuum conditions for this purpoes. However, the
feasibility of such a prcosuss is not given, due to the very high energy
demand for the oomrresricn of tho carbon dioxide released. The main
parameter for a pozitive onargy lLalanos will certainly be the temperature
of fermentation. ‘it ~pitinds of “he yoant wmust be oonsidered not only
in the resistanon rmainnti hish~r trar-raturem, but also in the oapacity

to do the transforratira of tha ~arbohydrates in an eoonomioal period.




For a normal fermentation; i.e. under atmospheric conditions,
the so-call.d BDK-process, a coatin ous formentation ; -ocess, has proved
excellently in large 3cals operation. Tho udvantage of this process is
the low requirements of fermentatlon space and & minimized demand for
control work and cleaning.

The eneriy demand 1s determined by the pumps for the cooling
water, supply of the sugar-ccitaining nash to the first f3-menter,
discharge of the formonted mash from the last fermenter for distillation

as well as energy consumption of the separator for yeast recovery.

4) Distillation

The separation of the alochol trom the mash as well as its
processing to anhydrous alcohol consumses the largest part of the energy
necessary for the alcohol nroduction. Of course all endeavours to reduce
the energy demand wer- concentrated on this point. The principal
consideration is that the demande on quality for power alcohol are quite
different from thone for pctauvle alcohol. In “ower alcohol production
considerably aimple~ espparatus can ‘e vsed up to the raw-gpirit stage than
for potable alcohol.

Procese~s have <o duveivpod vhich arford an economical advantage
enabled by thn snormous 3i1zes of the plants compared with production plantis
for potable spiri*. Heconetructions, of course, cannoi always be done in
a way to accomplish cptimal energv [igures, otherwise tliese reconstructions
would require gigantic investmnent cost.

The application of wulti-premsure syetems for utilization of
the waste heat frcm ont colww to neat tihe nsvt one was obvious.

Thui, ars~~ngemento could be eleborated which require only half
the quantity of sieem, compared wi.th the benzene process, that means from

about 450 kg to 250 kg per 100 1 anhydrouc alcohol.
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With this prooess, the pre~dehydration ocolurn works under
preesure. The vepo.-. < ~.pring ofl cu “he - T me m1 Mohaydraetion
oolumn are used to hoat the rameh ocolumn. The vapours utraening off on
the top of the mash oclumn arc used to boat the dehydration ocolumn. The
ohoiee of the dehydrating agent has of courne a oertain ‘nflusnoce on the

snergy oonsumption.

5) Haste Water Treatment

As already explained, the eevere regulaticuns for envirsarental
proteotion foroe to a praoctioally complete removal of the polluting
oomponente in the waste water. By this, the oonoentration of elops and
the uee of the produced slops oconoentratc as additive for fesd etuff
has gained more and more importance. However, it musi not ts forgotten
that the produotion of the ooncentrate nsnnot be dons with absenos of
an ulterior motive. The speocifioations of thie elops conosntrats whioh
is ueed as feed stuff ars such that in certain oasos they influenos
deoieively .he choice of the fermencatinon procesa; 4 any cars they
determine the kind of distillation and the typs of evaporator.

The fact that the concentration, ovan on unite laid out to an
optimum, requires a ooneiderable part of tha total snergy d~2and, has
led necesearily to developmente enabling the oombination of dietillation
and evaporation,

The cpplioatlon of mechanioal vapor ocompressors, that meuns
apparatus whioh bring the vapors reeulting from the eveporation hy compression
to the preessure neceeeary to heat the svaporator, nan ts cocnomiocal under
oertain oonditions and under separats oconeideration of the ovaporation
etation. However, with a view to thy future, suol an erronpensat cannot
be eoonomioal as eoon &s slectrioal energy has to bs sunplied from oulorific

power-etations.




6) Energy Demand

According to the antual stage of teohnique, for the production
the figures shown in Tsble 1 are representative of power aloohol from

mclasses.
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Table 1 Energy Consumption in the Production of Anhydrous

Alcohol (100 %4 spirit) from Molasses

Preparation -

comprising: molasses dilution

molasses clarification
and sludge treatment

pumps

Fermentation

pumps

yeast separator
Distillation, Rectification,
Dehydration

pumps

Waste Water Treatment
slops concentration to
65% DMS, pumps

steam for evaporation

Combined Process f.r Slops Hecovery

distillation/ alcohol concentration/

dehydration and evaporation

Energy for Mechanical
Vapor Compression
mechanical compressor

pumps

Stean

kg/hl

20

250

147

350

Electr.
Energy
kWwh/hl

2 kWn/h

0.5 kWh/h
1.0 kwh/n

3.5 kwh/h

2.0 kih/h

3.5 kWh/h

16.0 kih/h
2.0 kwh/h




1) ummary

Under the pressure of the oiury situation on the one side
and the rigorous demands of environmental oonditions on the other side,
prooesses for power aloohol production have teen developed receantly
wvhioh made the use of aloohol as fuel additive discussable. The reduotion
of the emergy demand was reached only‘by oombined processes of distillation-
dehydration and evaporation.

The development of such combined processes bLecome possible dus to
the inorease of capacities whioh were not usual huhorﬁ in the aloehol

industry.









