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ETHYL GASOLI3E

Dr. Robert A. Kehoe and h is  asso cia te s  in  the  Ke ttering Laboratory  

o f Applied Phys io lo gy, Un ive rs ity  o f Cin c in n a t i , published an a r t ic le  in  the 

March 1934 issue  o f The journal o f in d u s tr ia l Hygiene e n t i t le d  ”An Appraisal  

o f the  Lead Hazards Associated w ith the  Dis tr ib u t ion  and Use o f Gasoline 

Contain ing Te trae thyl Load". For the present purposes, the  a r t ic le  may be 

summarized as fo llow s*

Tetraor.nyi lead is  a heavy, co lo r le s s , o i l  l iq u id . I t  i s  inso lub le  

in  hot  or  n o l i  wa t e r , but may be d isso lve d in  gas o lin e . Small amounts o f 

to t r u e t n y l  lead  are used in  some automobile fu e ls ; the  amount o f te trae th y l  

le a.j :i  gaso line  is  so small th a t  the  s o lu t io n  lacks  the  to x ico lo g ica l  prope rtie s 

o f t e t r a e t h y l  le ad . The vapors r is in g  from tanks con tain ing leaded gaso line 

do not contain  appreciable  amounts o f le ad . However, th is  does not mean th a t 

no te tra e th y l  lead may be evaporated under any o f the  p ra c t ica l  conditions 

o f handling and use or s p i l la ge  o f le ad-co n tain ing gas o lin e .

A d is t in c t io n  must be  made between the actu a l hazards o f the 

manufacturing process and the  proble m atical dangers in  the  handling and 

d is tr ib u t io n  o f the fin is h e d  product — a s o -ca l le d  leaded gas o l in e . Leaded 

gaso line  i s  handled at r e fin e r ie s , bu lk  s torage  p lan ts , f i l l i n g  s ta t io n s , 

and garage s . I t  is  transporte d from the  bu lk  depot or s to rage  p lan t in  tank 

trucks  to  f i l l i n g  s ta t io n s . Large  numbers o f persons come in  co n tact w ith 

the  gaso line  in  i t s  d is t r ib u t io n . They inhale  vapors from tanks , hose line s

and surface s  on which the  gaso line  i s  s p i l le d . At loading racks , at f i l l i n g

s ta t io n s  and at other po ints wr.ero gano iins is  hand lod  re gu la r ly , the repeated

svi lift .-e of rasoli.no co n t a in in g lead say o riag an out tno accumulation o f 

sma ll a-.cunt  a of t e t r a e t h y l  le a d , by reason of th e ir  absorption in to  wooden 

p latfo rm s , or o tne r surface  m ate ria ls  such as concre te , asphalt, grave l,c in d e r,3 

or e arth . Under such conditions  some po rtion o f the te trae th y l lead i s
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evaporated s low ly and the  remainder undergoes decomposition. In  e ithe r case 

opportunity fo r  in ha la t io n  o f lead on the  p art o f persons in  the  v ic in i t y 

may he  provided, though, no doubt, most o f the accumulations are d is s ip a te d 

by fre quent hos ing, or by r a i n fa l l .

Tank-truck handlers o f such gaso line  are in  a d i ffe re n t  category 

from e ith e r f i l l i n g  s ta t io n  attendants and garage mechanics. A number o f 

tank wagon handlers were s e le cte d  fo r  study on the  bas is  o f th e i r  le ngth 

o f exposure to  leaded gaso line  on separate  occas ions * About o n e -ha lf o f the 

tank wagon handlers had beenexposed fo r  about fiv e  years or more. Mo case 

o f lead in to x ica t io n  was found among the  subje cts * Ko c l i n i c a l  evidence 

o f lead absorption or lead in to x ica t io n  were found in  any in d iv id u a l, and no 

in d ica t io n  o f lead absorption, as a consequence o f the  exposure , was de te cte d 

when the  sub je cts  were compared as to  th e i r  lead e xcre tio n  with corresponding 

groups o f unexposed persons who had been s tu d ie d . In fa c t , no combination 

o f symptoms and phys ical find ings  were sugge s tive  of lead in to x ica t io n .

Evidences o f lead abso rptio n , which are common among lead workers, were 

conspicuously absent* There is  no subs tan tiate d case o f lead in to x ica t io n 

in  the d is t r ib u t io n  and use o f such.gasoline  a fte r  years o f continuous u s e .

The a n a ly t ica l  re s u lts  o f  experimental find ings  serve  to  c la s s i fy 

tank wagon handlers as d is t in c t ly  outs ide  the  hazardous lead trade s . In  view 

of the ne gative  evidence obtained in  th is  s tudy o f persons exposed to  leaded 

gaso lin e , the re  i s  no reason to  fe a r the  e xis te nce  o f danger to  th e ir  he alth 

o f tank wagon drive rs  d is t r ib u t in g  leaded gas o l in e .

A subsequent a r t ic le  (18 Journ . In d u s tr ia l Hygiene and Toxico logy) 

published in  January, 1936, like w ise  e n t i t le d , may be ve ry b r ie fly  summarized:

Under con tro lle d  experimental co n d it io n s , no in d icat io n  o f occupational 

lead absorption was give n by f i l l i n g  s ta t io n  attendants  dispens ing gaso line  and
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leaded gas o lin e . F i l l i n g  s ta t io n  attendants  who had handled large  quan tit ie s 

o f leaded gaso line  over periods o f 3 .5  and 6 ye ars , re s p e c t iv e ly , -when abruptly 

removed from employment and s tudie d under laborato ry conditions  fo r  months, 

fa i le d  to  show any. evidence o f occupational lead abso rptio n . Like w ise , men 

studie d fo r  months be fo re  employment as garage mechanics developed no evidence 

o f occupational lead abso rptio n .

Lead exposure associate d w ith the  handling and dispens ing o f gaso line 

contain ing te t ra e th y l  lead a t f i l l i n g  s ta t io n s  i s  ne g l ig ib le .

Dr. Louis J.  Moorman, F .A .C.S ., Oklahome Ci t y , and former Dean o f 

the  Me dical School o f the Un ive rs ity  o f Oklahoma,.has w rit te n  an a r t ic le  

concerning in d u s tr ia l gas hazards a r is in g through the  consumption o f petroleum 

products . I t  may be b r ie fly  summarized as fo llo w s*

jjl

Acute po isoning may re s u lt  in  sudden and immediate asphyxia w ith 

para lys is  o f re s p ira tio n  and he art fa i lu re  and de ath. In  cases re cove ring 

from the immediate e ffe c ts  o f acute  po iso n ing, pulmonary edema may de ve lop.

Subacute po isoning may le ad to  i r r i t a t io n  o f the mucous membranes; 

such i r r i t a t i o n  be ing manifested as c o n ju n c t iv i t is , r h in i t i s , p h aryn git is ,  

la ry n g i t is  and b ro n ch i t is , ranging from a mild to  severe  form. These 

m anife s tations  may not appear u n t i l  a few hours a fte r  exposure . "When 

pneumonia o ccurs , i t  is  probably due to  exposure or to secondary or in d ire ct 

fa c to rs .

From the standpoint o f in d u s tr ia l compensation, i t  is  necessary to

* Asphyxia re s u lt in g from petroleum gases is  o f the simple  type and due to 
the e xclus io n  o f oxygen from the  re sp ira to ry  t r a c t .
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determine whether o r not genuine damage has re su lted  from the  in ha la t io n  o f 

gases from petroleum products . In  attempting to  determine the m e rits  o f any 

p a r t icu la r  cas e , i t  i s  w e ll to  he ar in  mind that p re -e x is t in g  chronic co n d it io n s , 

e s p e c ia l ly  card io -re sp ira to ry  a ffe c t io n s , may lead to  con fus io n  p a r t icu la r ly  

in  those  who are conscious ly or unconscious ly m alinge ring. He may de cline 

to  re turn to  work because o f a lle ge d headache, weakness, burning sensation 

in  his lun gs , shortness o f b re a th , p a lp ita t io n  o f the  heart and a fe e l in g 

o f oppression or pain in  his  ch e s t . Claim ant’ s po ssib le  propensity fo r 

compensation may lead to  spurious symptoms, which have no re la t io n  to  the 

alle ge d co n d it io n ; or he may e rroneously a ttr ibu te  one or more o f the  fo llo w ing 

described conditions  to  gas po iso n ing:

1 . Chronic s in u s i t is  which is  common among persons who are 

able  to  carry on th e i r  d a i ly  routine  work, might be considered

a re s u lt  o f a lle ge d gas ing and the  consequent i r r i ta t io n  o f the 

upper re sp ira to ry  t r a c t .

2 . Chronic non-tuberculous pulmonary in fe c t io n s , giv ing  

r is e  to  b ro n ch i t is , bronchial asthma, e t c , are fre que n tly present 

without m ate ria lly  a ffe c t in g  earning ca p a c i ty .

3 . Sl ig h t ly  a c t iv e , la te n t or arrested pulmonary tube rcu lo s is 

may be p re se n t, w ithout obvious ly impairing the  in div id u a l ’s capacity 

fo r work.

4 . Chronic he art le s io n s , e s p e c ia l ly  those  in vo lv ing only the 

myocardium, may be present fo r  years be fore  they are discove re d.

I t  i s  w e ll  to  bear in  mind the  fa c t  that petroleum gases (excepting 

hydrogen sulphide )  are n o n -ir r i ta t in g  or s l i g h t l y  i r r i t a t i n g  asphysiants and 

do no permanent damage to  the  re sp ira to ry  system and th a t the  patho lo gica l 

cond itions  mentioned above are common in  many in d ividua ls  who are able  to work.

I f  non-tuberculous re sp ira to ry  conditions  pre vio us ly e x is te d , in clud in g
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oor; cause o f tube rcu lo s is»

ie  to e s tab lis h  the  e xis te nce  o f chronic pulmonary tu b e rcu lo s is , 

say that the  in ha la t io n  o f petroleum gases could not operate

action from card iac weakness, a thorough in ve s t iga tio n  o f 

sonal h is to ry  may e s ta b l is h  th i s  fa c t»  "While i t  may o r may

Or. Moorman's testimony in  Alle n  v . Sh e ll  Petroleum Corp. ,  146 Kan. 

c?, 68 p a c .(2d) 651 (1937), may be b r ie fly  summarized as fo l lo w s : He s p e c ia l ize s 

:r ^ceases o f the re sp ira to ry  t ra c t  and o f the lun gs . He has seen and 

e.?.«mined many employees working in  the  petroleum in d u s try . He has never found 

v. man s u ffe r in g from pneumoconiosis ( lung d ise ase  due to  in ha la t io n  o f minute 

part ic le s )  as a re s u lt  o f in h a lin g petroleum gases or fumes*. Petroleum gases 

and fumes are not harm ful, except when one is  exposed to s u ff i c ie n t  conce ntration 

to ge t the  acute  or ane s the tic e f fe c t , i . e . ,  asphyxiation or unconsciousness.

A large  amount may cause a person to  become unconscious, and even d ie . But i f 

such person recovers consciousne ss , he w i l l  be merely groggy fo r  two or three 

hours a fte r  which he comple te ly re co ve rs . There i s  no permanent e ffe c t  from 

in ha lin g petroleum fumes. '

Be fo re  w rit in g h is  a r t ic le  fo r  Oxford Me dicine , Br.  Moorman examined 

various medical au th o rit ie s  and did no t fin d  a s in gle  one which recognized 

an occupational d ise ase  in  connection w ith  handling petroleum products .

1922, in  d is cuss in g the  ^“f  act o f gaso line  fumes, shows th a t exposure to  gaso line 

fumes may cause decreased capacity  fo r  work. He s tate s  th a t the  fo llo w ing 

symptoms, in  various combinations, may appear:

* Minute p a r t ic le s  are not found in  gases o r fumes.

M. Octavius  Spencer, in  Reprint 786, Pub lic He alth Report September

5.



 ̂ "d izz in e s s , i r r i t a t io n  o f the th ro a t , headache, ve r t ig o , drowsiness, 

lo ss  o f ap p e tite , d is ta te  fo r fo o d , co n s t ip a t io n , pain in  the  stomach, 

nausea, vo m iting, s tu p id ity  and l i s t le s s n e s s , lo s s  o f s tre n gth ,v insomnia, 

lo ss  o f w e ight, paleness or lo ss  o f co lo r , aching eye s , co n ju n c t iv i t is , 

muscular tw itch ing and impairment, and e xhaus tio n ." ( p . )

The symptoms most commonly observed were headache, smarting and burning o f the 

eyes with a g r i t t y  fe e l in g  and e xce ss ive  lachrym ation.
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