
J. ciin. Path. (1952), 5, 286.

THE EFFECT OF PHOTO-ELECTRIC CELL TEMPERA-
TURE ON FLAME PHOTOMETER DETERMINATIONS

BY

A. 0. WILSON
From the Royal Hampshire County Hospital, Winchester

(RECEIVED FOR PUBLICATION JANUARY 8, 1952)

Flame photometers are being more and more
widely used for the measurement of sodium and
potassium concentrations in blood and other
biological fluids. A number of papers have been
published describing various types of instrument
and the factors which affect their performance
(Berry, Chappell, and Barnes, 1946; Domingo and
Klyne, 1949; Hald, 1947; Hospadaruk, Franken-
berg, and Neufeld, 1951; Natelson, 1950; Proehl
and Nelson, 1950; Spencer, 1950; Weichselbaum,
1949), but few of them (Boon, 1945; Fox,
1951; Hald, 1951; Ryssing, 1951; Spencer, 1950)
mention the fact that heating the photocells
is an important factor influencing the results
obtained. It is therefore considered that attention
should be directed again to the " heating effect."
The photometer on which this effect was investi-

gated is a modification of that described-by Domingo
and Klyne (1949). A " megatron " 45 mm. selenium
cell replaces the gas-filled caesium cathode cell for
the determination of potassium, and the photocells
are incorporated in the side-arms of the chimney in
order to make the instrument more compact; in
spite of the distance of the photocells from the
burner (8 in.) they become heated and produce less
current. This is particularly important when potas-
sium determinations are being made, since the
photocell used for potassium responds less rapidly
than the cell used on the sodium side and the
duration of one potassium determination is about
three times that of a sodium estimation. Proehl
and Nelson (1950) found the determination of
potassium more difficult than that of sodium on
account of fluctuations. When the standard
solutions are put through after the unknown,
abnormally low readings are obtained for them and
the concentration of sodium or potassium is too
high. Conversely, if the unknown is put through
after the standard solutions the concentration is
found to be too low.
By fixing a thermometer to the outside of the

photocell carrier it has been possible to demonstrate
the relation between variations in the temperature

and the galvanometer readings. The following
results refer to a standard solution containing
2.5 mg. of sodium per 100 ml., but similar results
are obtained with potassium solutions. Without
heat insulation between the cell carrier and the rest
of the side-arm the galvanometer readings remain
steady for only the first few minutes after lighting,

TABLE
DIFFERENT RESULTS OBTAINED WHEN AN UNKNOWN
SOLUTION (DILUTED SERUM) IS PUT THROUGH BEFORE AND

AFTER THE APPROPRIATE STANDARD SOLUTIONS*

Concentration
Galvo. Calculated forSolution Sprayed Reading Unknown

Serum

X Serum.- diluted I1110 . ..|11-31
Standard, 2-0 mg.K .. 13-5 17-4 mg.K%
Standard, 1-5 mg.K'/ .. .. 9-2J 16-7 mg.K%,

YSerum. 107 J
X Serum.10-31

Standard, 2-0 mg.KyA .. . 12-2 ' 17 7 mg.K/
Standard, 1-5 mg.K% .. . 8-J5 16 8.mg.K%o

Y Serum .95 J

*One series of readings taken between 10 and 20 minutes after
lighting, without heat insulation. Approximately 2 minutes elapsed
between the reading marked X and Y in each group. The serum
had a potassium content of 18-0 mg.% determined chemically.

TIMlE IN MINUTES

FIG. 1.-Photocell incorporated in the side-arm without heat
insulation. For key, see next page.
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FIG. 2.-Photocell carrier partially insulated.
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FIG. 3.-Cell carrier completely insulated from side-arm.

* s--s Temperature.
x - - - x - - - x Galvanometer reading.
(Sodium chloride solution 2-5 mg. Na%.)

and then fall rapidly during the succeeding 15
minutes. Thereafter the readings continue to fall
slowly. The main temperature rise occurs during
the 15-minute period of rapid fall in reading (Fig. 1).
Partial heat insulation makes the readings much
more constant (Fig. 2), and was effected by the

introduction of a thick cardboard collar between
the side-arm and the cell carrier. Complete isolation
of the cell carrier from the side-arm and the intro-
duction of a F-inch air gap, surrounded by a thick
black cloth, gives readings (Fig. 3) which are
constant for almost 20 minutes. There follows a
period in which there is some falling-off in the
galvanometer readings, but these soon settle again.

It is appreciated that this effect has been investi-
gated on only one type of instrument and that it
may not apply to instruments of other types.

Summary
Attention is drawn to the effect produced by

heating the photocells in a flame photometer, and
to the influence on results.
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acknowledge my indebtedness to Mr. P. W. Ingram for
defraying part of the cost of the work. I also wish to
thank Mr. C. Lambert for his valuable assistance.
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