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Ethyl fluid is liable to decompose during storege, 'end form
an’ emorphous deposit which not only lowers:. the: antideto=
nating -effect but also impairs the engine operation. = There--
‘fore, a method for testing the stability of ethyl fluld. was
tried., It was based on the determination-of-the—turbidity
nephelometrically\(using a palr of the selenium photogal- |

. .venic cells) after exposing the sample to ultra violet rays.
having a constant intensity for a definite time. The sta-
bility tester was designed and constructed by the Tokyo
Electric Co. on the basis of the above principle.

_I. INTRODUCTION

Hitherto, many.attempts were mede to measure the stability of ethyl fluid by
gravimetric or volumetric measurement of the prebipitate or the gas formed by
heat om sunlight.  Accurete results were not obtained and.the. technlque was
troublesome. In 1941, Chem Eng., Capt,, Dr. S. YAMAGUCHI end Nav. Eng. G. —
ISHIDA devised the above-mentioned method and the tester was constructed in
1943, It was then declded to adopt it as the authorized stability tester for
athyl fluid. o - S .

II. DPETAILED DESCRIPTION

) - i
A Apparatus_and Procedure

_The diagremmatic figure of the tester is shown in Figure 1(B)28. At
first the intensity of the ultraviolet rays from the mercury lamp was
adjusted by a chromium photocell through an iris, a shutter, a sample
vessel, .a shutter and a filter, The photoourrent of the chromium photo-
cell was amplified and indidated by a microammeter. .The sample vessel
was made of silica., The filter served to mateh the characteristics of .
the mercury lamp and the chromium photocell. The intensity of the mer-
cury lemp was checked by adjusting the rheostat of the electric source, .-
end when the amplified photocurrent indicated 150 microamperes, the ultra
violet rays were shut off, and 150cc of 0.1% tetraethyl lead solution in
standard gasoline were placed in the silica vessel and exposed for exactly
15 nminutes to the ultra violet rays. The turbidity formed in the sample
caused by exposure to the ultra violet rays was determined by the absorp-
tion of visible rays from the chedked standard lemp. A palr of the ——
selenium photogalvanic cells having the same characteristics were used,
one of which was directly illuminated and the other was illuminated
through the sample, The ‘difference of the two photoelestromotive forces
was determined potentiometrically using a galvanometer. The calibration
of both selenium cells was oarried out using a filter having a 10%
absorption of rays, which was inserted in place bf the sample vessel.’

The regulating dial of the potentiometer was set so that the galvanometer
indicated O when the reading dial wes at 10%. The stabilities of the
samples were compared by the numbers on the reading dial of the potentio-
meter. . - i -

B, The Various Effects on Determinaﬁion

© 1.  Relation between the amount of the precipitate and the absoip-
tion of visible ray Ihe amount of preogpitate formed by exposure
to ultra violet rays was mgasured gravimetrically after measuring
the absorption of the visible rays. The result is shown in Figure
2(B)28. The absorption of rays-is-proportional—to-the amount of-the--
precipitate within the 1imit of 10% absorption. '
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2. Effect of the temperature of the semple Figure 3(B)28 shows
‘the effect of temperature-on the rorm§§I§£ Ei.jha.tu:bidityww—amoughww
“theTerTect of "the temperature of the semple was small, it could not .
be neglected. - The data indicates that for the temperature interval

between 100C and 300C the .error caused by the temperature difference
was 10% of the determined ‘absorption velue, -~ - . . o

3. Effect of time of exposure The absorption of rays through the -
semple was limited to 10%; since this represents the meximum’ absorp-
.tion which ocan be measured. . Fifteen minutqs'pxgqsure~or"the'sample
to the ultra violet rays was found to be sufficient, since the fine)
absorption was below 10% even in the case of the most unstable
samples. As shown in Figure 4(B)28, 15 minutes exposure was suita-
ble for the formation of the turbidity, H

L. Effect of the constitution of the base asoline A gesoline
which is high in aromatics absorbs ultra vIofet rays more than a .
raraffine gasoline., A specially prepared stendard gasoline "N - i, .
was used .as the base-gasoline for these tests, The ‘properties of

"N - 1" gasoline are as follows: i )

'

< R L R S S 0.7377
A.S.T.M. Distillation Charpoteristics{f
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. . . )

Composition of Hydroearbons (%) B \
Olefin o¢.oan.-ooao.oo-ooo-n-cooooca'noc-oonoqon-ooco 0.j2
Aromatic R R S P P 1Y - 1
Naphthene ®0scsrssrtesrrescessreces R Y 42,24
Paraffine ll'.;OI.OOOl.I"l.-00!00.'..01‘00.0.0‘.." 7?.68

5.7 Effect of the chanpe of absorption dud to edditives in eth 1
fluid Ethylene dibromide, thevstabllizers and the dyestuffs in
~ethyl fluid also absorb ultra violet rays and the absorption of

visible rays changes on exposure. Though the change was small, the

greatest error of this metgod is caused by this reason.

\
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