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MISUSE OF ALCOHOL FROM AUTOMOBILE FUELS AND PREVENTIVE MEASURES*
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At this workshop we shall hear mueh abeut the Benefits the preductien
of cheap formemtation aloeshel oan have as an altermative te gusoline,
I am sure that this aloehol ceuld make life easier for meay people,
ospecially in developing oountriea, As & fuel, 1t can make heavy physical
work easier and imorease productiv ty,

It is common that the conmequences ef imtredwoing a mew tsohaology are
mot wholly good. snd I thimk that thim ocould de the case with thie alcohe!
4f we do not immedintaly start turing steps to prevent the i1l effeots that
introdurcing cheap aloohol oan have ir dimtriots where such alochol has not
boen access’ble before, Oftem it hasm not been possible tc foreree the
megaiive consequences o“ a new tnchrolcgy wntil it has been umed for mome
tine and we get mome experience or the orighi and dark sides of the
coin, This wan mo, for examplc, when the first bioccides wers put on the
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ABSTRACT

MISUSE OF ALCOHOL FROM AUTOMOBILE FULLS ANT PREVENTIVE MRASURES

by

0. A. Forsander*®*

If inexpensive aloohol can he produced and becomes widely
used for powering motor vehioles it is almost inevitable that
problems will arise oonoerning the use of this alcohol for hu~
man oonsumption. That this will ocour can be concluded from
what has happened previously in oountries in which alochol has
been added to gasoline for use in cars. During and after the
last war in Burope fermentation alcohol was added to gasoline
in some countries, I{ soon beoame common knowlaedge that the
aloohol 'oould be’ sasily separated from the gasoline; conse-
quently despite the residual gasoline flavor in the alcohol,
misuse beoame rather prevalant. It seems quite likely that
this will also take place in the future, everywhere fermenta- ‘
tion aloohol is used as an alternative for gasoline, unless '
preventive msasures are taken.

* The views and npinions expressed in thia paper arn those of the author and
do not necessarily reflect the views of the secretariat of UNIDO. This document
has been reproduced without formal editing.

** Remearsh Laboratori f the State Alc ) 3F
Haaaran Laborato ies o e State Alcohol Monopoly (Alko), Box 350, SF-00101
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It .3, therofore, imnortant that when we corncider the
benefits to be derived from the wid arread prodaction of
aleohol in small plan's, we alsoe consider the neisiblo nrob-
iemg this 4leokel wiil hring with 1Y, and 1isruss how we ran
rontrol or minimize the micane o tnic aloohol.  There are
ways by which mioice cun be controiled at least 4. come de -
e, One way nvolves 1ol rastrietions ana Lkt rolice
controi. Another wiy 1s by addings compounds to tre 1leoho!
which make 1t a3 ©rult or tmnocsiblie to be ronoumed by
human beinga.  Amont the various dternatives “er the Tatser
stratesy there are some whick anpenr tn offer the best

chanee for coping with this rrob em,
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market. At first there vas an overenthusiastic 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 owadays there ar: -ore and more people
vho are against their indiscriminate use.
In introducing fermcntation alcohol as ¢ sheap alternative for gasoline
we are in a Y.iter posivicon Jhen thos: who once introduced biocides
to the farmers. Ve can foresece what will happen if no previntive measures
are teken, and we con ot l-zat to some extent counteract the misuse of this
- alcohol. Cheap industriel alconol has long since been used for technical
purposes, end it hns rlso becen misused by man. We therefore have experience
both of producing technical alcohol and of attempts at preventing its misuse,
and ve also know what en unrestricted misuse will bring with it for the

misuser himself and for his family.

Hiluse

Technical alcohol has been misused wherever it has been available,
even vhen society has {risd to control its sale and to make it as undrinkable
as possidle, It ro~~- "¢ +achni~=? ale~hn) i m~st misused in countries
vhere beverage alcohol is expensivz and where home production is not
traditional. Some years aze in Finland the price of vodka, which was the
most common alcoholic beverage, was 40 times higher than the price of a
eoxzmonly available technical alcohol. It is usually the poor, more or less
honeless alcoholics who misuse it,

As fas as is known, there is no literature on how this misuge varies
in different countries, although for Scandinavia, and especially for
Finland, there are some figures on the consunption of industrial aleohol.
8Some ycars apfo it wrs reported that the number of misusers in Sweden was

ebout 4000. TFor Finland it has becn reported that of the 3 000 000 liters

of technical olcohol that were produced, 50 CO0-200 000 liters were
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coneuwmed illegally. This is a high proportion. The number of misusers
has nov gon; down in both Finland and Sweden, largely as a result of

the improved cconomic situstion of potentisl miuusers. Another factor
influencing misuse is that the aleohol is now much more effectively
denatured thuix;l'o';elrl ego, vhich makes it difficult to consume

The introduction of new chemicals for denaturing technical alcohol has
drastically decreased tne 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
again. Anyone can learn to do it in a minute, and, if alcohol is used
neat, it vill be even easier to obtain and consume. The use of technical
alcohol as an alternative for gasoline means that it will be easily
available in places vhere perhaps before it was aifficult to obtain, and this
could increase the number of misussrs enormously. And vhat is especially
dangerous is that this alcohol is hara liquor. The effect will be quite
different if a person drinks the same amount of an arbitrarily diluted
aleohol ae L. had previously drunk | sebrev or vine, ¢+ J4 could be still
vorse if he fortifies his homebrew with the alcohol. It is only too
saey to imgihe Vhat may happen when he then drives the car or bus from

vhich he has taken the alcohol.

feit

Technical alcolol produced for use in internal combustion enginee
does not have to be purified in the same vay as beverage alcoholy quite
other criteria apply than those of taste and aroma. It can contain all
types 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 rav material used, even toxic compounda can be present in the final
product. How pure ths alcohol is depends mainly on the efficiency of the
distillation process.




The congeners present in the distillation product are usually not
80 poisonous in the concentrations at which they natural’y occur,
although the, can be very toxic at h:gh concentrations. We should be
svare, hovever, that all alcoholic beverages contein 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 mey damage the body. Nevertheless, the main
component, the ethanol, also has a damaging effect, and being present
at 80 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 comppnent.

A possible exception is when the final distillation product contains
6 high level of methanol. This can occur if a rav material is used from
vhich much methanol is produced during the fermentation or if methanol is
present as such in the rav material. A product containing more than
5-10 % methanol cannot be consumed without very serious consequences.
In most cases it vill result in blindness or death.

Acute consumption of small amounts of alcohol is not so dangerous
as & continuous use of alcohol containing methanol. A SBwedish study has
reported the consequences of prolonged use of technical alcohol containing
methanol, These persons had used a technical product for some weeks
and vere 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 ethenol for a long

period. Ethanol prevents methanol from being eliminated and therefore
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methanol accumulates in the body. As long as ethanol is present in the
body there is no problem, but methanol uxidation starts as soon as all
the ethanol is metabolized. During this oxidation a toxie compound is
formed that can so affect the structure of the eye that blindness results,
or can disturb other organc and cause death.

It is pussible that other harmful compounds than methanol can be
sccumulated vhen impure ethanol is consumed. The effects would be seen

only after long-:erm consumption, and 80 far ve have no experience of this.

Prevention

Hov can we set about preventing the misuss of rermentation alcohol
wed as fuel in cars, busgs , tractors and motors almost everyvhere and
vhich is easily accessible? To some extent this could be done by policing
in the seme vay as other industrial alcohols sre regulated. A striet
control of alcohol fuel and high fines for its consumption would have at
least some effect. The control should cover rot only the comunption of the
alcohol but 1lso its production and 1 steps in its ¢ stribution before
it is used as fuel. The effectiveness of this supervision will probably
bs related to the effectiveness of other police measures in the ares.

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

be especially difficult to control misuse if the product ion and use of

the alcohol take place in an imolated area where people are used to drinking
home-made ucoﬁol. Effective restrictions cannot be assumed to be feasidble
everyvhere.

Another way of preventing or reducing . misuse of technical alcohol
is to denaf _rave it with some compound that makes it difficult te drink.
This measure has long since been used to restrict consumption of many
kinds of industrial alcohols. In different countries alcohol has been

denatured in different ways, and more than 100 denaturing recipes are
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available for different industrial purposes. Even known poisons have
been used to prevent misuse. The compounds added to the alcohol are
usually chosen according to the application, and it seems that no
universal v useful denaturant exists.

A compound eelected to make alcohol more or less undrinkable should

have at least the following properties. It should prevent consumption

‘even vhen diluted to less than one tenth of its original strength. It

should not impair the technical performance of the alecohol. It should
Yo difficult to remove the compound from the alcohol and its coet should
have a negligible effect on the price of the alcohol.

The firet requirement is the most difficult to satinfy, as yet no
substance has been found that makes denatured alcohol completely

undrinkable. Let us consider the properties that potential denaturante
oould have. They include:

Table 1. Ways of denaturing technicel alcohol
1. Toxic compounds

2. Repugnant taste

3. Pharmacological effect

k. Disgueting color

Toxic subetances have been used in many countries and are probably
still used in some places. Even cyanide has been added to industrial
alcohol to prevent misuse, and methanol has been left in the alcohol or
odded after distillation. These products will cause death to the
consuner and those persons vho handle the alcohol have to know that.

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

Methanol may well be used as an alternative for gasoline in northern
parte of the world vhere there is s shortage of carbohydrates for

fermentation, while in varmer areas, vhere sucrose and starch are easier
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to produce, ethanol would be usual. It is possible that in some areas
both may be nsed side by side, and Fare it can bde expe~ted that methanol
poisoning vwill occur when a person used to drinking fuel ethanol instead
takes fuel methanol. The taste of the twc alcohols is not so different,
especially if they are mixed with soue 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 (oenzyldiethyll(2,6-xylylcarbamoyl)methyl]-
ammoniumbenzoate). It has s very bitter taste even at high dilution.

Some bitter tnating ketones and the bitter sucrose octaacetate, quassin
and dbrucine 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 ve have an inborn aversion could

be especially ef .ive for this purpose. It may be possible that such
compounds cculd be useful for denaturing fuel alcohol, although special
refuelling arrangements may be necessary if the additive ie too effective’

Compounds with pharmacological effects have frequently been used
for the deraturntion ¢l indus.rial alcohol. Tnese compounds are Arugs
that disturb some pluysiological balance in the body, producing for example
diarrhoea, vomiting or a unpleasant feeling. The first compounds used
vere such that produced diarrhoea. Cologynth, an extract from an Afriss-
citrus fruit, has been used. Another drug is crotonaldehyde, vhich has
& 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 is that they work not immediately, but only some time

after consumption. Therc is no rarid varning; the consumer simply has to
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lerra that the “roduct cannot bs consumed. Compounds that produce
vomiting arc cuite effuctive for denaturing. Some alkaloids, such as
eratine and ceplineline hydrochloride. havs been used. They act soon after
eonsumpticn end nrcveat o fuvther Intake. Thoee drugs can, however, be
fairly toxic, anu they ur: expenuiva,

Thera is o:o cluss ol dsugs that hav rover been used g denaturants .
but vhich theorcid~ iy 1 v 2 Ly vr1y e.'fective. They are compounds that
teken tojethor with sloshivl ive @ shosk effect, the same type of shock
that Antcbrs gi:s  Thr of/¢at +ould occur {mmediately after the consumption
and woul! discour~ge a fusther intaka. Some compounds with this effect
are knovn snd rore could uanily be found. As with the other pharmacological
drugs toxic nffacts could hardly ba aveided.

Giving tio wlcohol un unappetizing cclour would have come affect on
consumption. ‘oreover, I{ wonrld ldentiry the nrodust ac teing intended
for motors and uol Inr crnsumption, snd vould halp the police sortrol s
use,

Therc e-iete an idea’ way of de-aturing aleshol, namely hy
edding 1 drug te tue wleohos *tha* nrevencs intor.cation, “here would be
lttle polvv i 2ororins e aleghe” 17 tua depirad effact worr missing.

At prosent cueh oo pds ere wnowi, wt valirtunetaly they cernobl be
used ror deanturing becnise 0 G e prerieacnlogical alde cfiezts and
their a1igh o1 0,

Tav 1derl atevi . Yo tie lenpuaruc. 5 of Lerhnical alzohel. 1ns not
¥zo been founa. Phis ToocartLc L(citsn Jhare hes aot teen “elt a grant
riouth aecl Tor ot e eraon oy, Yuw, Lewover, wiaen (b seeag cestain
thet e.coiel 110 Vo srouucad ane reed o, o oace.m tap DigMes Lhen eve-
belomz. ruah rsce recorcer will A i Ly uoue on i eren

homt of Cle vuiineactt wert g cen damgye. Lhe nealts U che conaumer,

omy of the can dave  veee e o e"fuct, npecially arier e chron s

intece. brL o tain aae e Y Let nce- &7.1nyt the negative effects o Lloohol,




- 10 =

A chronic or even an scute intake of alcohol can hnve very perious
consequences It does aot mact only 1 the consumar hi self, but also

on his family and others around him. It can spoil not only his own life,
but also destroy his family wnd narm the society irn which he lives.

It is in this light that we must examine the possibdle il) effects of

& potential denaturant.

Conclusions

Alcohol has been misused as long as man has had the skill to ferment
alcohol, and technical alcohol has been misused ever since it becane
available. If slcohol is to he produced cnd used as & motor fuel
enormous amounts of alcchol will be presment around the vorld, and - misuse
can be expected.

To give an idea of how :uch more alecohol will be necded as motor
fuel than is at present consumtd, it can be mentionsd that if Finland
vere to repince 1) per cent of its p=soline with ethapnl 20 times more
aleohol woula have to be nroduced than is =made now. A complete
substitution would need s 200 %imes greater alcohol production.

If nothing is done toc prevent mimuse of the fuel alcohol as soon as
it becomes available, we ca~ expect trouble. It would be much easier
to prevent = misuse at the heginning when the alcohol is first introduced
than later when people have already learned that the nev fuel is drinkabin.

My recomendatinn is thai when we plan to produce a cheap alternative
for gasoline we should at the seme time take cere to plan how to control

its misus2, Ways of doing thic should ve seriously considered and

research organized.

== - e -




. S






