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THE ANTIFREEZE METHANOL HAZARD*
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T e olothin of the theep still find ie c untcr srt
in the world of modern commcrcia nn►ducts. An old cheu► ical o

ell ]cr, at is, wood alr ohul, now

sulk a amooi  is wt u ng 11ra A—." . of mitt tnub,, a ea, c cR-

tent of th i danger inherent in wood alcohol when tracd industrially
is w.1l known to cl,eluiats, to physicians and to all students rtf in-
dustrial puimaiN. An uut.Lnrity arrunig thorn last, Dr. Alice Uaniil-
ton, here termed methyl alcohol ex1mvially sit Arnr.riean lxriaon, stating
wil.h regard to methsAOl lxrieoninn that, "There have hen rnurar
industrial mace in the United States than in any other ecuntry."

This old danger new menaces the general public through its
recent extonsrive use as an antifromV mixture for automobile radia-
tore. 1rn previous years urdinury dt•uatulCJ alrsirhol containing lcea

than 5 per cent, of poisonous wood alcohol was used in radiators
of automobiles to prevent freezing. This small amount of tLc credo
wood product did out tlevrlop inly a hcaltlh menace to the garabr,
worker nor to the: autan oh;list. litul diiriiig lht , past few years
the tuarkr.6 l rip of me;l.1Iunn1 lure 1,tftn ruL in i0lf, Tt in now !roar
Jnr tl e«

yntheticslly at the cost of only twenty cents a gallon. The
total output for 1980 is esi.iurxted at from atf eu to ten million gal-
lons. While its largest sale at prfamrit is reliortwf to he in the pro-
durition of formaldehyde it has also found an outlet in the prunlucts
now sold as freeze prrvvrltivea, while its concentration has bVin

raised from this furmur 5 per cent. to 76.5 per eont Ordinarily from

1 to 3 1 gallons of the antifreeze mixtnre are usrxl in the radiator,
bringing thn present average concentration to frnnr 30 to 4u leer
Cent. This is the limllurf inn rwrnmrniuuluel by the nrunufaeturursr
but many antomobilieta are using larger amounts, creating a stronger
mixture which brings the concentration to about GO per cnt. 1'hcu,
tho, tlr' radistt)r capacith of tht autol,inhilr` may van • from 10 to Lr:;

Article retraived for ltuhlinuf.ion Tanuury 10, 10M11.
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quarts, yet the recommended proportion or lwreentage of methanol
remaining constant, it naturally fullowa that the rntal Amount of
methanol to whi lr the c'onanlner is exposed is much greater in
the ease of large radiatara than in the ease of amu11 ones,

These View antifrevro mixtures have been ruudcrcd marketable
by crating for them new trade names, thus concealing the presenec
of their high content of koed alcohol, a name which, oven to the
general public, has come to have an ominous sound. Automobilieies
have been further misled by the frequent labelling of the product
as "a completely dvivaturized alcohol" or ax "84 per cent. alcohol,"
omitting the word wood (Sr by the chemical names of methyl alco-
hol or methanol. 'i'hn device (if euiniug trin1 uaratey is art old
method of ol>rc:nring the lrrewurr of wood alcohol, the knowledge
of which would impair it.a anlct, Thirty years ago the Society for
the Frovcntion of T3linilnese strongly opposed the use of the fanvitul
names of f,olvmbian Spirits and Colonial Spirits ae traihs nazes
for wood alcohol used in industry, 'J'he need for similar efforts
has reappeared.

In December, 1080, the Uaitc-d States Jlurcau of Mines issued
an Information Circular (No. 4415) pertaining to ` rTlro Effect
of Methanol Antifreeze ou lirt,lth." The inventil;ation is being
Diado by the fureau ci the request and with the assistance: of the
chemical industry interested in the man u(acd.ure and inorkvsling.. of
methanol. Thr. whole trend of hix eiranler lit to mininiire the den.
C.r Arming from the trtsa cf wood alcohol as an antifreeze agent.

From observations made to date this report concludes that, "There
is no danger of poisoning from the reasonable use of methanol
as an aetifreese for automobile radiators."

The effect of such an article is to be regretted. While it admits
that only a preliminary study has berm made, this fact will doubt -
lees be overlooked by distrilrutorz of the methanol product aycd by
the general public wli eh ordinarily locks upon govorrurrent txtblirm-
tions as authoritative and final.

The studies ap in (late, upon 'which the erurel ►isioria are drawn,
were marls uin,q (part)' six men rlcing in four plAnla t.n6ifn..l in
the manufacture of uwtltanol. The men had worked in these plants
for Iwriods raryiny, from a few months to fiftoon nnra. It is not
stated what proportion of the men bad been employed for the longer
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y ,r;.• periods of time. flid the thirty-six euE!n ahrdipd con.titut.e the en
fr ;:

H tire numbcr of ptrnona cxpoe.,l to lire cnatl:anol in them plants at
,.,,, •I: t r,^ that time? And what was the labor turnover in those plants I Had

it been afoted by any health 1njuriea which 'might be attributed
.?^;,..••<.•'• .a, , ' '•= to the exposure to methanol The examination of these on in-

.;:,;:; • S ^:
.' ,. '^

r eluded a general physical examination, with laboratory teate on the
blood"^ :.' • a ;; :. -1, 71. and urine_ The a ea particularly were examined. Atentiun

^•;,,
18 

nut made oaf any analysaa of the expired air for its tucthano]'^,,':! _^-•^i.ti

'r:''• ' 	• ":. 'l, •q Jj content. A thorough study of the: hazards of the industry requires
l 

.I,,
} ^. an investigation of these problems and all quantitative datarhould

"•' ' F:k	°^ be pr.aentod before conclusions are ul,li ,hal— ► ven is a relinti-
" nary report.

The Barran of 9firttn iti t'ni,trnuing itx inveNi.igntion, jet no

plane are nientione:d for studies OIL the rfr'NCit of merh Rnol fir,nes on
• Children., pri%mant womr:u weds oLhrr i ° who by reason of ill-

:,., 6, mesa may be particularly seturitive to toxic gases. Yet such persons
form a large prcpurtiun of tho antnmobilts riding public and would

1 1►p exposed to the hHV.nrrls of the methanol fumes. The hazards for
• " •: t;::, : • ^ ^ children .. ei ll ^ n ,y should he studied. It is Well known that th

metatxil iei rate, volume of breathing ► d the rate of circulation
' "•:r,;: • :'s. •. . in (.hilt r r1 en are proportionately greater than in the adult. 1 heee

' V "• fasts winder children mars unnne tibia than adults to any to,sia
gas or vapor. Therefore, invicetigation9 which show no nppamnt.

. • ,: •^:•.':: r injury euffored by yadult health ticorkrneu when cx 1 mrr'd to the
^,M; ' `,'; ► i 3 fuwoa of wood alcohol urr• not collcluaive for children. T.oborat ry

. 'C;',^ •, •;;' ` ^^:^;;x^'^. " studios of the effetats of uponp the mftLuuul fu mes Rhpuld be nisde► a ►
- :'^.F ^::.•r ^•We,..•• fi t' young as well as old animals belure the antif, 'ee.7y r i;xturog are (le-
..•: ; ;^  olared harmlaea.

fyYe 	• Thus far we have considered the dangers inherent in wood-
alcohol by rennin of its new use. We must not overlook the dam

.,, r;•; ^;,,, • ;S ^^ era invohrd in itsg »aixntu.. That iu—will not its ineroased use
='' :^° `• in the rarliatore of autumahilna, its wirier distribution, tand Rlr io to

i ncrease the nutnluer of cases o poisoning by attempts to convert
•••

• ;wh• into a lvrve►ru eI On this point the Bureau of Mines cira]• '' '' ` .•• : t sni leaflu in stating th ►E ^ t t all methanpl whereto, do by wood tlix-
• °' i ? tillation methods or t'nthefie methods, or whcthcr it is cru,hr, rl^

a fined or highly pnrilied, is poirlonmia when tal,e ► i iuternall. " The
t giwernrnent r(purt then rrc:nmmends that "all uuLifreem metl:a ►lul
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be brightly colored" to avoid such mimiac This roeommatudation,
however, will hardly La fullovp1 by all producers irotil legislation
requires it of them. Were methanol obtainable only in drug stores
it would 1r~ promptly included under the laws governing the sale
of all pniw,urs r especially because it has a tstu and odor somewhat
similar to grain alcohol.

There are few poisons *Lose effects are ao insidious and as difli-
eult to diagnose in their pre-aoute stage as methanol. The high
degree of toxicity of methanol appears to be depondont upon its
extremely slow destruction in and elimination from the body, cun-
tinued exposure eoneequeutly resulting io a marked cuunuhttivn
offset. Yn many fatal corm no defnite -tympioms dhcplop for front
twenty-tour ti thirty.,ix hours. '.1'he manifestations of acute poison•
ing arc chHrseterized by the combination of 8axtro ilitnntlmil sicd
visual disturbances. .Ahiucnit,al pr.i,t, nxusc.a and vomiting are
rapidly fuIlnwed by blurring of vision, partial or total blirudueas,
corns, cuonvul>tions and even death from respiratory failure. The visual
disturbance is apparently dependent upon optic nave atrophy and
consists of variability in visual acuity, concentric contraction of the
valor and form fields, pain and teadaruees of rho uyuballn, dilulocl
sluggish pupils and muscular weuknees resulting in diplopia and
ptosis. The manifestations of chronic methanol poisoning are much
more insidious and not so obvious. The gastro-hite-stival symptoms
Way

 
be so slight as to Ins taunplutMly uvorlcwckrd and the 4nnclition

may only he euafnn:tail ljy Lire oC .u'rnrnac of gradually progrtesivc
visual disturbances of the nature described above in iudividuala ax-
posed to the poison.

In epita it! tha fact that certain large producers of methanol anti-
freeze vainntxrily label their containers so as to warn against its
a+iMnsor so in portant a meuuv to pwbliu Lanitb rhoald not be loft
to the voluntary action of those who arc interested primarily in the
sale of the product. Legislatiou requiring the correct and conspiett-
ous labelling of all :nethanol containers wick tc  rd qjpu  is
an urgent necessity. Such labelling would help to mhninaizc the
danger of its being taken as a beverage. i'Lcrc would still rc

twain, howrvcr, the rlsugcr involved in inhtiling i!x valmr;i. The
Bureau of .Miues investigators do state, however, that "continued ex-
puaurt; Is, high concentration will cause arrious puisuuiiig."
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We have been aevort;ly Criticized by medico-legal authorities of
.f uropo for permitting an industry to expose the public to a prliaorr
that may injure thousands until such tirue as the slow wlwpls of
Legislation will have buen set in motion to prevent further harm.
Similar criticiSul of our American tfinde.ney to duIay governmental
control of health hazards is expressed in on edirnrial of the Jour-
nei of tke Aanarican .Wdioa1 Association concerning the new bvaarde

fiOtn toxic gases, The editor poitita out that "the American people
are beginning to be protected an eorroerne the food they take into

their stomas L They have only inadequate protaotion of the air
they tab into their lunge." J%ven where laboratory atudice havo

1cvualed these Laxardo, such knowledge is not self enforcing anti
verumont ordinances arc noescery to mot • e (writ ilr

own i oran Therefore a Iuxairnurn tmrrnissibla
concenlrialun of inclhnnnl for Ibis new imet in the radiators of auto-
cnobiioe should be established, Such Concentration lu ng tleti.rruinad
1y thorough etudifa tnsde with rrfc:rrn ee to all types of persona

likely to hi vxpr.,wd to the vapors. The general public should not
cxa,al.itute am exporimental laboratory for the toating out of a new
I txltrd for the sake of a new industry.
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