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1)    Introauclion 

The worldwide discussion a1 >ut the alarming e ergy situation 

oaused a re-evaluation of the existing process«!»  for the production of 

alcohol aa fuil additive.    The experiences which could be gained by 

the uè*»  of «thanol aa  fuel additive can be   lasumed to be well known. 

According to the present stage of technique anhydrous ethanol is used 

for this purpose. 

The production of alcohol from carbohydrates is not an invention 

of our century?    the  processes, however,  remained practically unchanged 

for centuneB until recently.    All developments on this field referred 

to the  improvement of alcohol quality according  to the  particular requests 

of manufacturers, ae alcohol has been used mainly for beverages and in 

the pharmaceutical industry. 

During World War Two, the demand for anhydrous  alcohol rose. 

In Garmpny,   for example, considerable quantities  ara fuel additive were 

produced.    The processes used at that timo remained virtually unchanged} 

especially  uhe French improved the   benzene process us  d worldwide in thin 

form.     In tnis prooeeo, benzene is used  is dehydrating agent.    As you will 

know,  alcohol  can be distilled f-om equecus solutions,   only up to a 

3oncentraticn  of 95,3 % by weight.     At thia concentration,  the composition 

of the  distilled and condensed liquid is oqual  to  that  of the vapour in 

the stills. 

This "point of inflection"  can be exceeded in the distillation 

by a trick,  that moans by adding a dehydrating agent.     At a certain 

proportion of ethanol to dehydrating agent  (o.g.   bsnzene) a mixture 

results which haß a lower boiling point.    The water accumulates at the 

top of the column,  and the dehydrated alcohol at   the bottom. 
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A by-àTOÛi jt t  }..¿.  «Icpn,  i.flu'inci 'An  foas lisi lit/ 

«normouoly.    Hhorerj *,h\ jlopj frito jr»l    ;ic,     Ar.¿*., aopooinlly la 

•mail distill#ri«n, sjkvu nlw:^     b«»*:  MIL ac & valuólo «almi fted 

•tuff, tho slop» ù'oa mola*«*» i pro-jassiug plant« mod to bt wastad. 

Only larga pirate* J«S¿ th« nie, 4 i^r tiu t>*»><inoJ.lon of fortiliuor«, 

oyanid« aal ta,  glu;amin, oto.    In iOiin pirado, tho alop»  ««re or itili 

are oombustsd v£t-)t «vciporeticn *ud th« hoj»t «hua producod in ua«d 

partially to oovjr tht truriç- damand of tho dlitillution an¿ t vapora ti on. 

Th« di «por» i on of tho non-oonrantr-vi.ed !»le»ps au tha land for b«ot and 

oant oultlvation i» prMtlooi1. In nuny plftce».    However, with llMrtasltif 

dimomion« of aloohol ,x«out«cti.on -inits, foaalbliity of thovt Mthodi hu 

to b'i doubt«d. 

Now th« trtnd go««.,   «dfolally in âletillorioa using molaasos 

at raw notorial, icon And mora to th« rathoa tf oono»nt,rating tha nlopo 

by evaporation and *dditlor ai' tht  rssui'.ins produot to fetd stuff.   To 

food tho non-oonointratti »lope fro- ,-?<\in dintilloriti la iaipoaalblo with 

tho dimonoiona onvisugjrt now (¿ L.(.?.Q io coü.LUO 1 aloohol par day), thua 

roquiring a atorabl« oroiu^t. 

For th* produotirn of .'uhc'dr-iu? aioohoJ. praotioally tho MM 

proooaaoa used to H applied for preparation of raw raatoriali, distillation 

and waato water traataant a« for the production of potable »i00hol. 

Whilat tho prooooda for potable aloohol oovor roughly tho input of inorgy, 

thia ia not tho rana for iihydroua aloohol und as fusi additivo.   Tho 

aovar« étendard* Por enviroiuiantctl protection fcroo to a oonploto diopoaal 

of waato wators and theraforo to * rarljioa of ihoi total conoopt of aloohol 

produotion. 

I should liko to rjrfilpin thiu f»ot ir ditali tafcing th« produotlon 

of aloohol froai molwstrj rr rn recepì«. 



Principally the alcohol production  is subdivided in th« 

following etepe: 

1) Prop&ration of raw material 

2) Fermentati01 

3) DiotiDrtioi,' dvHydrii-';ion 

4) Wa«t<i w.'t-.r treatment 

2) Preparation of Raw Knterial  (Mola««os) 

The neosBBity of molaaaso preparation dupjnds on the quality 

of molaeeea.    V.'hortai csn.vclly beat molane«« is, apart from  dilution, 

not treated, oan* noli Tain requiro» mo«tly mi elvtriation of the jludg« 

and ita eeparation by d/»owituUon.    On  the ooneidered pl»nt ale«« a 

meohanioal décantation  by mrana of centrifuge« or daoanter« ie recommendable. 

Th« additional epeci fie «nergy demand,  compared with beet molae«««, in a 

w«ll balanced enar^y household correspondu  to  that of the meohanioal 

equipment,  i.e. centrifuga and additional pumpe.    The energy demand for 

th« prepare.ion unit, however,  omou  tu to only a emal   part of th« total 

energy demand. 

3) Fermentation 

As you know,  h ¡at ia released by fermentation, and it« utiliiation 

is  th« subjeot of quito ncrious research work.    Principally the fermentation 

should be done under vacuum conditions for thlo purpoee.    However,  the 

feasibility of euch a prcoiua is not given,  due to the very high energy 

demand for the oomproeritn of  tho oarbon dioxide released.    The main 

parameter for a positive ormrgy balano« will  certainly be the temperature 

of fermentation.    ïh-j "pii-V'.cV of  .hi yoant niuat be oonsid«r«d not only 

in th« reeistanoo /\7%innt hi^h-r tri:'.ratura«,  but also in the oapaoity 

to do the transfoK-ati'-n of ttoi "arbohydrat«« in an «oonomioal period. 
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For anormal ft>rrr.entation:   i.e. under atmospheric  conditions, 

the ao-callv-d BDK-procesa,  a contin oua   fomentation i 'OCSSB,  has proved 

excellently  in large   icals operation.     Tho advantage of thiB  process is 

the low requirements of fermentation apace and a minimi aed demand for 

control work and cleaning. 

The enorgy demand is determined by the pumpa  for  the oooling 

water,   supply of the  sugar-ccntfiming mash to the first  fomenter, 

discharge of  the fermonted 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   from the mash as well as its 

processing to anhydrous alcohol consumes the largest  part of ths energy 

necessary for the alcohol production.     Of course all endeavours to reduce 

the energy deitand wer- concentrated en  thic point.    The  principal 

consideration 19 that the  demands  on quality for power alcohol are quite 

different from thone  for pctaule  aluohol.    In -ower alcohol  production 

considerably simple- ?pparatua can  bn used up  to the  raw-spirit Btage than 

for potable alcohol. 

Proceses  navi   - J';íI JLveiopjd  which afford an economical advantage 

enabled by tho onormoui 3izeu of  the plants compared with production plants 

for potable  spin*..     Reconstructions,   of course, cannot always be done in 

a way  to accomplish optimal energy figures, otherwise   these  reconstructions 

would  require gigantic investment  cost. 

The application  of multi-prefiguro sy^tens for utilization of 

the waste heat fren on? colurn to neat   the n<jrt one was  obvious. 

Thu.i, arrangements could bi elaborated which require only half 

the quantity of steam, comparad  with the benznne process,   that means from 

about 450 kg to 25O kg por  100  1   anhydrouc alcohol. 
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With this proosss,  the pre*-d«hydration aolurn works under 

pressure.    Th» \mpo-. •.  T'.-.urii^ et: e: '!-«  »•;.  ;r   ,h* \-i     ';. hydration 

ooluMn are used to heat th« naeh oolumn.    Th« vapour* btrs&aing off on 

th« top of th« maah oolumn aro used tn boat th« dehydration oolumn.    Th« 

ohoi«« of th« dehydrating agent has of oourri« a oertain Influanoe on th« 

energy consumption. 

5)    Waat« Water Treatment 

is already explained, th« a«v«r« régulations for envi rmaMn tal 

prot«otion foro« to a praotioally compact« ruraoval of th«  polluting 

oompon«nt« in th« wast« water»    By this, th« oonoentratioa of «lops and 

th« us« of th« produced slop« oono«ntrato as additive for fend «tuff 

ha« gained more and more importano«.    However, it must not b» forgotten 

that th« produotion of th« concentrât« nannot be done with abtanoe of 

an ult«rior motive.    The speoi float ions of this slops ooncantrato whloh 

is used aa feed stuff are suoh that in oertain oases they influenoe 

decisively *he oholoe of the fernen cation prooessf    i-   any c»r3 th«»y 

d«t«rmin« th« kind of distillation and th« typ« of «vaporator. 

Th« faot that th« oonoentration, own on unita laid out to an 

optimum, requires a oonsilerable part of th* total energy d"7.rvnd, has 

led neoeaaarily to development« enabling th« combination of distillation 

and evaporation. 

The application of meohanioai vapor compressors, that meuis 

apparatus whioh bring the vapors resulting froi» the evaporation by oomprassion 

to th« pressure necessary to heat the evaporator, can b» nocnor.ioal under 

oartain condition« and und«r separat* oonaidaration of the ovnporation 

station.    However, with a view to th« futur«, suoh an r-rrnncfniit oannot 

b« «oonomioal aa soon as slaotrioal energy ban to b« supplied from etilorifio 

power-stations. 
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6}   Enargy Damand 

Aocording to th« actual ataga of taohniqua, for tha production 

tha figurai ahown in Tabla 1 ara rapraaantativa of powar aloohol fron 

molaaaaa. 

I 
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Tabi« 1      Energy Consumption in the Production of Anhydrous 

Aloohol  (100 1» «Piriti from Molaaaes  

\i   Preparation 

oomprising:    molasses dilution 

molasses clarification 

and sludge treatment 

pumpa 

2. Fermentation 

pumpa 

yeast separator 

3. Diatillation, Rectification, 
Dehydration  

pumps 

4. Waste Water Treatment 

slope concentration to 

65$ DMS, pumps 

steam for evaporation 

5. Combined Procese f jr Slops Recovery 

distillation/ alcohol concentration/ 

dehydration and evaporation 

6. Energy for Mechanical 
Vapor Compression 

mechanical compressor 

pumps 

Steam 

k«/hl 

20 

250 

147 

35O 

Eleotr. 
Energy 
kWh/hl 

2 kWh/h 

O.5 kWh/h 

1.0 kWh/h 

3.5 Wh/h 

2.0 kWh/h 

3.5 kWh/h 

16.O kWh/h 

2.0 kWh/h 
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7) 

Itadtr tilt prttturt of ih« taaray il tuat loa on too «a« il At 

Mi tht riforottt dtaandt of tnvironaonttl ooaditlona on tht othtr ti&t, 

proottttt for poMtr aloohol produotion havt btta dtvtloptd rtotatly 

whioh aada tht uat of aloohol at futi additivi ditouttablt«   Tht rtduotlon 

of tht tatrgy daaaad wu rtaohtd only by ooablntd proottttt of dittillation- 

dthydratlon and tvaporttloa. 

Tht dtvtlopatat of ouoh ooablntd proottttt btooaa petti bit dut to 

tht laoroaat of oapaoltltt «hioh wart not utual hithtrto in tht aloohol 

lnduttry. 

**.í 
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