
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


-,,J¿- 

OíikO 
United Nations Industrial Development Organization 

WorkPhop on Fermeirtn-t \ov Alcohol  for Vn» «r 
Pu«)   and Chemical Fe«dntock In Developing Countrie« 

Vienna,  Aurtrt*, ?e -  ">0 Mflrch I979 

DiRtr. 
LIMITED 

ID/WO. P9V?1; 
6 March 1979 

MISK5K OP ALCOHOL PROM AUTOMOBILE FUELS AND PRRVEWIVE «5ASURH3» 

ty 

0.  A«  Pnppnnder** 

. ^ . "i.*'.x  u.r vie.*,  o<^ th« -»•nr«'"*;nrin+ »f turrnn     TV.*,. 

i'3.7>'-- 

X 



At this waitahop *• shall haar aa«a atoat «ha »«Mflts tat proda o U «a 

•f ohoap fonaatatioa aioshsl oaa aav« M ID alternativa to gaaaliaa. 

I M mu* thai tait aloohol ootid aaaa lifs easier for May peopl«, 

aaseoially la developiaf ooantrirs.    Aa a fael, it oaa aaks keatry paysioal 
«ark tastar «ad iaorease product it tjr. 

It Is oomaon that tot oeastquenoes of iatredaoiaf a aa« teoaaolofjr are 
aat wholly rood, and I thlak that thia oeal¿ at the aaaa vita thi« aloohc: 

if ae do not iaa»dl«t«l? start ttürína; steps to preyeat tat ill effeote that 

latrodur.iar cheap aloehol oaa ham ir districts «hará oaoh aloohel baa not 

aeon aoottt'.blt before,    Often it haa not bata pott i bit te foresee the 

Mfativt ooa«e<pi«aoes o" a nt« tochnolciy «otil a haa been uitd for aaaa 
tint and m fat scat s*p#rUnot oi' th« ¿right aad dark sides of th« 

ooia.   This van so, for txaaplo, whan th« first biooidoa «art pat on th« 
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ABSTRACT 

MSUSK OF ALCOHOL FROM AUTOMOBILE PIKL3 AND PRKVKWTTVìì MRASURRS 

by 

0.  A.   Fornander*» 

If inexpensive aloohol can be produced and become widely 

used for powering motor vehicle« it is almost  inevitable that 

problems will ariae concerning the uae of thi» aloohol for hu- 

man consumption.    That this will occur can be concluded from 

what haa happened previously in oountriee in which alcohol has 

been added to gasoline for use in care.    During and after the 

last war in Europe fermentation aloohol was added to gasoline 

in some countries.    It soon beo ame common knowledge that the 

alcohol oould be'easily separated from the gasoline; conse- 

quently despite the residual gasoline flavor in the alcohol, 

misuse beoaaie rather prevalent.    It seems quite likely that 

this will also take plaoe in the future, everywhere fermenta- 

tion aloohol is used as an alternative for gaaoline, unless 

preventive measures are taken. 

» The views and opinions expreeeed  in this  paper aro thooe of the author    and 

£LnhLneC*88ftr;ily rfl*rt  the VieW8 °f thft *««"**ri'*  of UMIDO. ThiB document has been    reproduced without  fornwil  editing. 

"  ïeTaYr^A^d"68 °f the 5tat° A1(,°ho1   ^^^ (A1*°)'  Bo« W,  3F-00101 
id.-")-QR6 
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It   , s,   therefore,   :mnort'int.   that   when w  • or..ador  the 

bonofitr;   to  bo   derived   ''rom th.«   wid arcad  production  of 

alcohol   in  ;ima] i   plir/r,,   w.    alno consider  tho   no.inibl e   proh- 

>rr,3this   -ilrohc,:   wiìì   bnnr  With   it,   -irvi    lineari   how   we   rln 

contro:   or'  minimize  tl..>  nu.;M:;e   o :'  trun   al.-oho',     '"hero   are 

wayu  by  whir:»;   mi.:.n:.- e in  ho  contro", ! "ñ  at   loarst   t,j  ::om»  de- 

e-ree.     Ono  way   evolve-;   l,;',-;:   rontnct ion.-,  an.i   tirh*   police 

rontro'..      Another  way i¡;   hy  asid , nr oora;>nll:id.--.   to   the  aleono; 

which  rr.ako   it   difficult   or   irnr,o;::a hi ie   to   ::••  consumed  by 

human boinrM.     Arr.on ' the   vanour,   t< ternati va   for   the   ì attor 

ntrato^y   thore   are  ¡¡omo  which   .aruvar t-,  o**fer  tho   hfnt 

chance   ^r  cooir.,' with  thiu   rrot/.ern. 
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market.    At first there was an overenthusiaBtic optimisa in favour of these 

compounds, but  fairly soon it was found that they also had a bad effect on 

the balance  -? the environment, and   ovadays there ar-   -aore and more people 

vho are against their indiscriminate use. 

In introducing fermentation alcohol as u cheap alternative for gasoline 

we are in a uvtter ^Gsicion when tho3j who once introduced biocides 

to the farrrerfl.     We can foresee vhat will happen if no preventive measures 

are taken,  and vc CJI i\i l-nat to some extent counteract the misuse of this 

alcohol.    Cheap industrial alcohol has long since been used for technical 

purposes, and it hr.r. n.lso been misused by man.    We therefore have experience 

both of producine technical alcohol and of attempts at preventing its misuse, 

and ve also know what an unrestricted misuse will bring with it for the 

misuser himself and for his family. 

Misuse 

Technical alcohol has been misused wherever it has been available, 

•ven when society has triad to control its sale and to make it as undrinkable 

as possible.     It r--~- *•' •'   '•'irhni'-"1   ilcho.1. 5.3 r.^at misused in countries 

where beverage alcohol is expenaiva and where home production is not 

traditional.    Some years n^n in Finland the price of vodka, which was the 

most common alcoholic beverage, was ho times higher than the price of a 

commonly available technical alcohol.    It is usually the poor, more or less 

homeless alcoholics who misuse it. 

As fas as is known, there is no literature on how this misuse varies 

in different countries, although for Scandinavia, and especially for 

Finland, there are some figures on the consumption of industrial alcohol. 

Some years ago it w:>s reported that the number of misusers in Sweden was 

about UOOO.    For Finland it has been reported that of the 3 000 000 liters 

Of technical alcohol that were produced,  50 000-200 000 liters wtre 

A. 
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consumed illegally.     This is a high proportion.    The number of misusers 

hM now gone down in both Finland and Sweden, largely ai a result of 

the improved ooononic situation of potential aúuuaers.    Another factor 

influencing raiause it that the alcohol ii now much more effectively 
it ma 

denatura«    than/10 yeare ago, which makes it difficult to consume 

The introduction of nw chemicals for denaturine technical alcohol haa 

drastically decreased the number of people arrested by the police for 

drunkenness from the consumption of technical alcohol. 

If alcohol is mixed with gasoline it is an easy task to separate them 

agftin.    Anyone can learn to do it in a minute, and, if alcohol is used 

neat^ it will be even easier to obtain and consume.    The use of technical 

»leohol as an alternative for gasoline means that it will be easily 

available in places where perhaps before it was difficult to obtain, and this 

could increase the number of misusers enormously.    And what is especially 

dangerous is that this alcohol is hard liquor.    The effect will be quite 

different if a person drinks the same amount of an arbitrarily diluted 

•leohol as h   had previously drunk I  .nebrev or wine, t i could be still 

worse if he fortifies his homebrew with the alcohol.    It is only too 

•oy to imagine what may happen when he then drives the car or bus from 

which he has taken the alcohol. 

Toxicity 

Technical alcohol produced for use in internal combustion engines 

does not have to be purified in the same way as beverage alcoholj   quite 

other criteria apply than those of taste and aroma.    It can contain all 

tjrpes of compounds that are present in the fermentation mixture as long as 

they do not damage the motor.    Some of these have a bad taste and, depending 

on the raw material used, even toxic compounds can be present in the final 

product.    How pure the alcohol is depends mainly on the efficiency of the 

distillation process. 

± 
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Tht congeners present in the distillation product are usually not 

•o poisonous in the concentrations at which they naturally occur, 

although they can be very toxic at high concentrations.    We should be 

•ware, however, that all alcoholic beverages contain     highly dangerous 

compound;».    This compound is the ethanol itself, compared to which the 

danger of the congeners is small.    The congeners consist of higher 

alcohols, esters, fatty acids, aldehydes and ketones, and consumed in 

larger amounts   they way damage the body.    Nevertheless, the main 

component, the ethanol, also has a damaging effect,  and being present 

at so much higher levels than the other components,  it will be the 

dominant toxic substance.    It can be mentioned that whisky, for example, 

contains more than 250 identified chemical compounds.   A raw distillation 

of alcohol for technical use would contain a much higher proportion of 

impurities than beverage alcohol, but the ethanol will generally still 

be the most dangerous component. 

A possible exception is when the final distillation product contains 

a high level of methanol.    This can occur if a raw material is used from 

which much methanol is produced during the fermentation or if methanol is 

present as such in the raw material.    A product containing more than 

3-10 % methanol cannot be consumed without very serious consequences. 

In most cases it will result in blindness or death. 

Acute consumption of small amounts of alcohol is not so dangerous 

u a continuous use of alcohol containing methanol.    A Swedish study has 

reported the consequences of prolonged use of technical alcohol containing 

•ethanol.    These persons had used a technical product for some weeks 

and were brought to hospital for treatment.    If they had not been treated 

for methanol intoxication their lives would have been in danger.    Methanol 

is especially harmful when a person drinks it with ethanol for a long 

period.    Ethanol prevents methanol from being eliminated and therefore 
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methanol accumulates in the body.    A« long as ethanol is present in the 

body there is no problem, but methanol oxidation «tarts as soon aa all 

the ethanol is metabolized.    Durine this oxidation a toxic compound ia 

formed that can so affect the structure of the eye that blindness results, 

or can disturb other organs and cause death. 

It is posoible that other harmful compounds than methanol can be 

accumulated when impure ethanol is consumed.   The effects would be seen 

only after long-:erm consumption, and so far ve have no experience of this. 

Prevention 

How can we set about preventing the misuse of ¿«mentation alcohol 

used as fuel in cars, busse  , tractors and motors almost everywhere and 

which is easily accessible?   To some extent this could be done by policing 

in the same way as other industrial alcohols are regulated.   A strict 

control of alcohol fuel and high fines for its consumption would have at 

least some effect.    The control should cover not only the consumption of the 

alcohol but   üso its production and  dl ateps in its r'.stribution before 

it is used as fuel.    The effectiveness of this supervision will probably 

be related to the effectiveness of other police measures in the area. 

In some places it will be good and in others it will not work.    It will 

be especially difficult to control misuse if the production and use of 

the alcohol take place in an isolated area where people are used to drinking 

home-made alcohol.    Effective restrictions cannot be assumed to be feasible 

•verywhere. 

Another way of preventing or reducing  '. misuse of technical alcohol 

is to denat -rate it with some compound that makes it difficult to drink. 

This measure has long since been used to restrict consumption of many 

kinds of industrial alcohols.    In different countries alcohol has been 

denatura*      in different ways, and more than 100 denaturing recipes are 

à n 



•vailable for different industrial purpoeei. Even known poieons have 

been used to prevent mieuee. The compounds added to the alcohol are 

usually choien accordine to the application, and it seems that no 

universal v useful dénaturant exists. 

A compound selected to make alcohol more or less undrinkable should 

have at least the following properties. It should prevent consumption 

•ven when diluted to less than one tenth of its original strength. It 

•hould not impair the technical performance of the alcohol. It should 

*e difficult to remove the compound from the alcohol and its cost should 

have a negligible effect on the price of the alcohol. 

The first requirement is the most difficult to satisfy, as yet no 

substance has been found that makes denatured alcohol completely 

undrinkable. Ut us consider the properties that potential dénaturants 

oould have. They include: 

Table 1. Ways of denaturing technical alcohol 

1. Toxic compounds 

2. Repugnant taste 

3. Pharmacological effect 

k.    Disgusting color 

Toxic substances have been used in many countries and are probably 

•till used in some places. Even cyanide has been added to industrial 

•leohol to prevent misuse, and methanol has been left in the alcohol or 

added after distillation. These products will cause death to the 

consumer and those persons who handle the alcohol have to know that. 

It is a heavy responsibility to denature alcohol with such poisons. 

Methanol may well be used as an alternative for gasoline in northern 

parts of the world where there is a shortage of carbohydrates for 

fermentation, while in warmer areas, where sucrose and starch are easier 

1—M 
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to produce, ethanol would be usual.    It it possible that in some areas 

both may be used aide by aide, and Mre it can be expected that methanol 

poisoning will occur when \ person used to driruting fuel ethanol instead 

takes fuel methanol.    Tha taste of the twe alcohols is not so different, 

especially if they are raided with eoiae flavoured diluent. 

The most commonly used compounds for denaturing alcohol are currently 

those that give it a repugnant taste.    In Scandinavia a compound with the 

trade name "Bitrex'' is used (òenzyldiethyl|(2,6-xylylcarbamoyl)methyll- 

ammoniumbentoate).    It has a very bitter taste even at high dilution. 

Some bitter taating ketones and the bitter sucrose octaacetate, quassin 

and brucine have also been used.    It ia often important that denatured 

industrial alcohol does not have a bad smell, and for this the bitter 

tasting substances are useful.    On the other hand, foul smelling compounds 

should be effective in preventing misuse if the legitimate use of the 

alcohol allows it.    Compounds to which we have an inborn aversion could 

be especially ef      ,ive for this purpose.    It may be possible that such 

compounds could be useful for denaturing fuel alcohol, although special 

refuelling arrangements may be necessary if the additive ia too effective'. 

Compounds with pharmacological effects have frequently been used 

for the deraturition of industrial alcohol.    Tnese compounds are drugs 

that disturb some pliysiologieal balance in the body, producing for example 

diarrhoea, vomiting or a unpleasant feelinp.    The first compounds used 

were such that produced diarrhoea.    Coloqynth, an extract from an Afri"«.»: 

citrus fruit, has been used.    Another drug is erotonaldehyde, which has 

a strong pharmacological effect but which can be dangerous to the consumer. 

It also has some negative technical properties.    The disadvantages of 

these types of drug in that they work not immediately, but only some time 

after conoumption.    Thero is no rarid warningj the consumer simply has to 

± 
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Itera that the product- cannot lit conttuaed.    Compounds that produce 

vomiting arc cuite effective for denaturing.   Borne alkaloids, euch as 

cratinr and (.cph.^aline hydrochloride,, havs been used,    fhey act soon after 

conauîiipticn end prr.vc.it n fuvther intake.    Those drugs can, however, be 

fairly toxic, ¿u:u the*  ars expcrmiva. 

Therj is ono eluss of drug« chat hat; r?ver been uaud ac denaturante 

but vhich theoreti ' .1;/ *, >• I    i-. yrjy effective.    They are compounds that 

token tcieth, r with >ú¿-,iaj.i ,-iv- a Hho:k effect, the same type of shock 

that Ahtabt-s giv.*s      Th* oi/Yst rould occur Immediately after the consumption 

and »'oui,.' d¿8c;.'UT"r;e a further intake.    Some compounds with this effect 

are known and irore could «¿inily be found,    AS with the other pharmacological 

drugs toxic effects could hardly b-> avoided. 

Giving tho alcohol m unappetizing colour would have Bom« effect on 

consumption.    Moreover,  i1   would identify the product as being intended 

for motors and noi. for ennsumptiun,  and   taulú help the police :ortrol ;.ti 

use. 

There eH.ete an ideal .ray jf df-.sturine alcohol,  **nely by 

addine   i «'rue to trie   Uxohoi   that  nrevents intox.cat.ion.    There would be 

little poiv   i.i  j-.ro-r.:?.-      ••   -ivr"   ' :' V--T  lrrir^d efffvit vw mieeing. 

At prisant lue': cejo MB r.vt uw\>  uit unforty¡utt«ly the^ carriol b' 

used Tor denaturine be-cvio*: o>" KV'T ppiür^ncolofical «idi rfí'ects and 

their lígh *n • :»-», 

Tm ideil   lo/eri ;",  %    t.,.fe   i*rw> vr*c. vi rj technical .iluohcl  ma not 

ytt been iouni.    Thi-  ? •• -,'ir"..,    , tc. t •»;!  -.,sere he..i »i'.>t, been felt, A gr*it 

enourh   u-> :  /V    rt f •. - •,. v r.   ,crw.¡s,     *"uv,   '..evever,  v»iie-<  it sr.^-ic   ecr'.'dn 

th#t Si-coiio]  '-'.Ix V--Í r>roiuc'3'i  -im4.  .!t>''¡ o,. ¡> icr .e tir bigper ; hen c«e- 

Wo»e. nib T-;.-«  rt. -y.rcr vi.i -i..  •;..••• 'Jwl ..ouc  in tria  tre«. 

Koet of "!«' - .j,„-.t..\c3c nia,,1. u..<i rer> ¿¿n&y.  Lh»i nexJth    ;" ¿he cniumer. 

í?or»3 of th".   ce;; MA    • -T/ .\~-V,U   e'^ct,   !r.p«»':iiilly  af,.:   s -h>-or > 

*nta\i-. b"t t'i:,'; :I'IL. t..1 Vi \r " ,nce . 6;--.::i3:   th* necativ effects o    :.l?ohol. 

1. 
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A chronic or even an »cute Intake of alcohol can have very serious 

consequences  It does not act only n the consumer hi lelf, but alio 

on hi« family and others around him. It can ipoil not only his own lift, 

but also destroy his family und harm the society in which he lives. 

It is in this light that we must examine thn possible ill effects of 

a potential dénaturant. 

Conclusions 

Alcohol has been misused ao long as man has had the skill to ferment 

alcohol, and technical alcohol has been misused ever since it became 

available. If alcohol is to he produced end used as a motor fuel 

enormous amounts of alcohol will be present around the world, and  misuse 

can be expected. 

To give an idea of how auch more alcohol will be needed as "notor 

fuel than ie at present consumid, it can be mentioned that if Finland 

were to replace 10 per cent of its pisoline with ethapil 20 times more ' 

alcohol woulo have to be produced than is made now. A complete 

substitution would need s 200 tines greater alcohol production. 

If nothinc is done to prevent  îninuse of the fuel alcohol as Boon a» 

it become« available, we ca^ expect trouble. It would be much easier 

to prevent  misuse at the beginning when the alcohol is first introduced 

than later when people have already learned that the net/ fuel is drinkable. 

My recommendation is that when we plan to producs a cheap alternative 

for gasoline we should at the seme time take cere to plan how to control 

its miaus-s. Ways of doing thie should be seriously considered and 

research organized. 
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