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of the paint, increasing weights of leed oxidw
(PL,0, ) were sddod and thuroughly mixed suc§ that a
serfes uf paint Cilms ol lcod content (n the renge
1-31N wero obtained. Subtraction of the reading
due to tho load content of the base paint allowed
the constructaon of s calibration curve for the
rango 0-)0N, the maximus reading was obtained by
subatitution of lead foil for paint to give 100%
lead (Fig. 1). The readings obtesined allowed
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Figure 1. Count rate differsnces for paints of
varying lead content a} laborstory prepsred stan-
*derds (open circles and curve) and b) dYomeastic paint
filme in aitu {(closed circlea).

determination of the lead content of a» given film in
the range 0-5% to an accuracy batter than + 0.2%.

It was found that foila of 0.002" thicknesa gave
readings” that did not differ from those obtained
from the surface of a lead brick, se that the eff-
ective thiciness for the pure elemont wae prodbably
leas than this. Standard paipt filme were obtained
b jouring equel weights of the prepared paint sta?

dards (6.5 m.u into Petri dighes of Afiniform surface
aroa (G4 cw"™) supported on & top~lodding balance,
The paine was allowed to cover the whole of the dish
surface such thet a rolatively thick film of uniform
dopth was ebtained. The standards were dried thor-
oughly and rewveighed before uae in order to deteramins
the lead content psr gram of dried paint film,

L]

NON-HCMOGENEY
R A

Nonahomogensity of the test paint film msy
introduce difficulties in iaterpretetion of the
resdings odbtained and in aoma cases rander it impoea.
ible to obtain a repressntetive figure. .In most
situations this results .from the successive applic-
ation of filws of different lesd or matrix content
to a given surface. 1In its simplest form this come
prises a doudle layered film Dut in meny Cield asitu-
ations more complex filas with multiple layers are
sncownterad., A double’laysred film may produce
snomalsua results in twe ways depending on which
leyer is euparficial with regard to the analyser
probs. A surfece leyer of high lead content will
thus regiater a faleely high lead eontent for the
whole film, converasely if the lead containing layer
is desp, the overlying film of lev lead conteat may
impair the efriciency of datectien. The usual
situation in the fleld invelves the second of these,
two situations in which the despest layer of paint -
has the highest lead content. *

\

Ia order to assass the effect of overlying films
a series of standard paint filme was prepsred in
Petri dishes as deacribed above to contsin J1X lead.
After drying esach filw wss covered with secondary
filme of incressing thickness of the base paint of
lew lead contegt (1.0X lead) such that esch film
weighed 8wg/cm” when dry. Successive obssrvations
showad a progreasive desrease in the apperent leed
concentration until this spproached saero with a
covaring paint film of 77mg/em? pquivalent to 9
thinly bruahed layers (Fig. 2).

FIELD TESTING

Thirty=four homes inhabited by familiea with
children in the 1.5 age group wers selected from a
group of families previcusly studied (4). The sel-
ection was arranged sucsh that there was a vide
acatter of leed concentrations in thae domestic paint
to which the childrem had access. JIn each houss o
reading waa obtained frrom a painted surface in the
room wsually occupied by the childrea, in r 1t cases
this was a window pill or door frame., The .otope
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Figure 2. Graph showing the decrease in count rate
difference for a paint containing 31 g¥X lead with
auccesalve applications of s socond paint of low lead
content (1.0 g¥) in a dish of 64 cm®. The interr-
upted line indicates the value obtained with the

1.0% lead containing paint alone,

fluoreacence analyser was standerdisod in each home
by means of a standard paint film previously prepared
in the leboratory but in practice no appreciabls
change in machine perfarmance occurrod between home
visits. Saveral readings were gbtained (rom each
surface to onsure that local variations in psint
£film thickness or lead content did not. bias the ‘
resulta.. After sach series of readings a full
thicknesa specimen of the paint film weighing about
$S0-100 mg. was obteined from the surface with the
aid of a stainlesa atoel scalpel blade. <Chemical
anslyais of each paint specimen was made after wet
digestion by means of a semiautomated alkaline
dithizone method (6) and the resulte compared with
the analyser readings.

£-ACOUNT/ SECX 10
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FINDINGS

In general there wAs good correolation befween
the chemical and xeray methods and the individual
resulta are given in Figure 1. which also depicts
part of the astandard curve derived in the laboratory
Curve fitting of the date from the domestic painte
together with statistical analysis wes undertaken
by moans of & least squares program with an ICL
1950E computer snd the derived curve together with
95% confidence limits are reproduced {(Fig. 3). It
is evident that the scatter of results waas such that
an apparent zero lesd content could be ocbtained with
the annlyser in a psint film with an actual lead con-
tent of 5% and thet conversely a tount rate as high
as 2.5X103 eps could be obtained with very low lead
concentrations., Similarly the wide separaticn of
the 95% nown»aosos limit® require that & count rate
of 3.0 X107 cps before it could be inferrod with
that degree of certainty that the load content of
the paint film exceeded 1X, conversely such a count
rate could equally indicate a lesd content of up to
8%.
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Figure 3. Beat it curve and 95% n&Pn»Aazno limits
for domestic paint film data with leed ¢ :ents in
the range 0-15X.
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In its present form il fe ublikely thit this : o ) —
type of apparatus could find application in lead
screcning programs since it is incapeble rof discri-
mynoting between lead contents of domestic paint
films in the 0-6% range. These findings are in
marked contrast to the laboratory results for a
scrics of stendard paints and slmoat certainly
result from the noo-homogeneity and the variable
thickness of paint films encountered in the field.

PRSI

SUMMARY

The applictation of x-ray flucrescance to the
determination of the lead content of pesint films was
evaluated using s portable isotope fluorescence ansl-
yser. Accurate determinatioris were achieved in the
laboratory using prepared films in which the leosd was
dispersed thirough matrices of constant composition
in a single layer. The presence of lead ¢ould be
masked by overlying paint £ilms of low lead content
and was almgst obscured dy an overlying paint film
of 77 mg/em*, The results for domestic paint films
correlated with chemicsl analyses but the confidence
limits were too widely separated to allow applie
cation of thia technique to lead screening programs.
The field results probably reflect non-homogeneity
of domestic paint films, .
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