Dr. George Culingaert,
Etuyl Corporation,

1600 W. Eight Mile Road,
Perndale 20, Detroit, Mich.

Dear Cal:

I am sending you herewlth a report sent to me by Mr. VanHartesveldt

of Thompson Froducts, Incorporated. The report will be self
explanatory, I belleve, but, in intent, it represenits an attempt on

the part of Mr. VanHartesveldt and his assoclates to appralse the
practical significance of the evaporation of tetraethyl lead from
their product. The data and thelr interpretaticn shouild bLe conaidered
against the background of the work done in your Laberatory on this
problen.

I should appreclate it very much if you would look this over critically
and let me have your considered Jjudgment as to 1is valldity in relation
to the practical problem presented.

Sincerely yours,

Robert A. Kehoe, M. D.
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A.T. COLWELL, President JOHN N. COLE, Vice President C. H. VAN HARTESVYELDY, Vice President

‘Thompson Vita-Meter (rporation

23555 EUCLID AVENUE
Cleveland 17, Ohio

PLEASE DIREZCT REPLY TO
C H, VAN HARTEZSVELDT
5402 CEDAR AVERUE
CLEVELAND 3. OHIO

March 18, 1949

Robert A. Kehoe, M. D.

University of Cincinnatl

Kettering Leboratory of Applied Physiology
Eden Avenue

Cincinnati 19, Ohio

Dear Dr. Xehoe:

Encliosed are two covies of a report on reletive evaporation rates of
tetraethyl lead from gesoline and Vitol. At rates of evaporation comparable
to that expected from open contvainers and transfer from one container to
another, tetraethyl lead evaporates from Vitol between 1.1 and 2.3 times as
fast as from gesoline. This comparison was determined for the smount of
tetraethyl lead evavorated with the first 10 to 23% of gasoline evaporated.
As additional gasoline and Vitol evaporatzsd, the rate of lead evaporation
from Vitol increased to 3.5 to 5 times as fast 2s gasoline. However these
latter rates are through a range of toitel evaporation less significant
becouse attendant vaste and fire hazard bring a correction of the condition
for commercisl reasons.

I will zppreciate your sending one of ‘the copies to the proper person
at the Ethyl Leboratories because I do not consider realistic their report
showing lead evaporation from Vitol to be one hundrsd times faster than from
gasoline. Thelr revort hes been made avallable to other oll comnanies who
nove asked my viewpoint but I would prefer to have an interpretztion of =11
the data come from you. '

As we prepare for the Cincinnati effort it will be helpful to have the
area in which Vitameters and Vitol will be sold defined precisely. I would
like to call in Cincinnati at your convenience to discuss this matter along
with a general consideration of tentative schedules for subsequent expansion
of our sales area in the event that all results continue o be favorable. I
could come on Friday, March 25th and will await your advice on whether or not
this date suits you. If it does not, I will be glad to have you suggest a
tine. ]

With all best wishes, i

Cordially yours,

c"x/%%mw

~ C. H. Van Hartesveldt
CHV:sg
c¢c: A. T Colwell
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4 STULY CF TET RLLATIVE EVAPCERATION EaTES
TETRAETEYL Ifal FRGI GASCLINE ANL VITOL

&

a study of the relative evaporation rates of tetraethyl lead from gaso-
lire ana Vitol vas uncdertaken.in zn aticrpt to determine the relative amounts of
lead vapors given off during constant exposure of the solutions to the air,

t ic known that the evaporation rate of tetraethyl lead from gasoline
iz relatively low uantil approximately 1/2 of the gasoline evaporates with a grad-
uval though not sharp increazse thereafier. Tor a homogeneous single phase solution
vith sne component of relatively low vapor pressure, this would be true as the molar
concentration 5f the low vapor pressure component rust be increasec to cause an in-
creese in its relative evaporstion rate.

-

presence of two insoludle, imrisci
licalle to a two-phase solution. ¢
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sure, 1If the individual or
d vapor pressures were low, relative to the vapor pressure of tetraethyl lcad,
al evaporation rate of tetraethyl lead woulc be high regardleess of the
ohazee., If there were a suitable balance between the vapor pressures, evaporation

T the tetrazethyl lead could, quite possibly, be gradual enovgh to eliminate the
rossibility of a large concentration of tetracthyl leac¢ vapors at any point curiny
the evaporation of Vitel.
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In orcer to cdetemrine the amounts of liquic and tetraethyl lead evavorai-
¢ given time intervals anc under similar conditions, samples of Blue Sunosco
goline and Vitel with 3 cc. per gallon of tetraethyl lead vere placed in 600 ml.
akers and set side by ride in a standaré laboratory fume hood. At the time inicr-
1s incicated in the data, the volume of the solution vas reasureé and a 50 ml.
sample withcdravn for tetraethyl lead analysis. The volumes andg time intervals used
vere optional, but preliminary investigation had indicated that satisfactory curves
could be prepared,

' 411 percentzge calculationg are based on the use of 500 ml. of solution
vith 3 ce. per gallon of tetraethyl lead (i.e. "§ of solution evaporatec! ie that
per cent of total-solution which has evaporated, and "% of tetraethyl leac evaporateat
is thal per cent of the total tetraethyl lead content which has evapbrated). h
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The c¢ata for tect Walt vgs collected by evaporating in a fume hood with ,
tvo exhanst vente open. The volume of the solution at each time interval vas ob- ¢
taineé by weighing the soLutlon in the container and determining the specific
gravity of the solution with a ¥estphal talance. The tetrzethyl leac analysis
for %biu and all subsequent tests vas run in strict accorcance with A.8.T.H.
Lesignations I520-42 4.&.T.i:. ctandards, 1946. |

y

t "b" was collected in order to obtain some information
tegt and to determine the effect of some procedure vari-
usions. In orcder to more nearly simulate actual evaporat-
1¢, one of thc exhaust vents of the fume hood was closed,
air circulation and accounting for tie lower evaporation
golution was obtained by paseing the solution into a
ml. intervale, The temperature, taken at each time
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rpose of the testes usec to preparec Graph 4 vas to amplify that por-
ween the start of the cvaporation and the 2 -1/2 hour reading.
lcaa « eter"iuuuﬂons vere mace since the rate of tetraethyl lead evapo-
sneet to solution eveporation can be cetermined from the preceding

5
o
-
o3
"3
I

Blue funoco regoline used in these Teste vac obtsined from the Thorpeon
Frocuets ;;na mometer Wuboratoxy ent¢ is covered by the attached certificate of analy-
ele, The Vitol used was tlrat currently being used in the field. The Gulfpride

gasoline used in the test for Graph 4 was obtained from the Thonpson Products Iyna-
mometer laboratory znd was found to contain 2.37 ml. per gallon of tetraethyl lead.

Conclusions

a. Uncer the more rapid evaporating concditions ==

1) Gasolirne evaporztes from approximately 3.2
times as fast as Vitol in 2-1/2 hours to
approximately 1.4 times as fast in 22 hours.

2) Initielly, for every one per cent of liguid
evaporated, approximately 1.4 times as much
lead volatilizes from Vitol as from gasoline
under the same conditions.

3) lead evaporates approximately 1.1 times as
faet from Vitol as from gasoline in 2-1/2
hours anc approximetely 3.5 times as fast !
in 22 hours. !
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2. Under the clower evaporating conditions —-
1) Casoline evaporates from approximately 1.9
times as fast as Vitol in 2-1/2 hours to ap-
proximetely the same vate in 22 hours. 4
2} Initially, for every.one per cent of liguid ' ;
evaporated, approximately 2.8€ times as much i

leac volatilizes from Vitol as from gasoline. ;
2) Llead evaporztes approximately 2.3 times ac
fazt from Vitol as from zasoline in 2-1/2

=)
Youre and coprovimately 5 timeg as fast in
Z2 nours.

. C. Clark T
seistent Chief Ckemis
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Table 1

fate of Leac Tetraelfbyl Twanporation

unoco (test Yah)

v
L)

Elue Sunoco (test "phu)

Stert

2-1/2
5-1/2
22
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lost in procece
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ml, of =~ of
1, of lead tetraethyl lead tetrzethyl
lead tetrastrvl evaporated =yzporated
tol (fest ham)
Start .21é
2-1/2 040 18,
) .050 23.6
22 118 26,7
31 {test *p")
Start 262
Z-1/2 021 £.0
5-1/2 022 12.2
22 002 5.5
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16.0

D
.
un

7.2

B R ik s T b o

"o e

o G SR s e



Table 2 | or

Rate 6f Solution Tvanaralion ' b
ml. of ml. of eolu- % of eolu-
solution tion evavorated fion evavorated
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Per Cent Tetrasthyl Lead Evaporation
ve. Per Cent of Liquid Evaporation Curve
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from Vitol and Gasoline

Tetraethyl Lead Evaporation
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SUNGCO DYNAFUEL «= WINTFR GRALE

Authority
ChT: AWH
11/18/48
Specifications
Gravit& - A.P.1./60° F, » ; »  Approx. 56.0 - 63.0

Tistillation « A4.8.T.M.
10% Eveporated
50% Evaporated
90% Evaporated
Recovery
Residue

Sulphur -~ 4.5.7.M.

Gum ~ Copper Dish

Gum - A.S.T.M.

Copper Strip - A.5.T.H.

Golor

Cctane F-1

Octane F-2

Reid Vapor Pressure / 100° F.

Induction Period =

B LT TR

Effective December 1 to February 28

KE 0020639

105 - 125° F.
205 - 2359 F,
365° F. Max.
95.0% Min.
2.0% Max.
0.08% Max.

8 mgs. Max.
2.0 mgs. Max.
Pass |
Blue

84.0 - 86.0
76.5 Min.
13.5 Max.

6 hours Min.
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