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Although there sre numerous environmesntal scurces
of lead of significamce for children (1) the major lead
hazard in mast wrban papulstions is domestic paint (2).
Conventional lead screening programs have previously
been focusssd en ths child rather than his eavironmsnt
and ao datect only thoee children who have sccumulated
a aufficisnt body burden of lesd to render ths tests
positive, Although such programs have shewn an annual
poisoning rete of 0.5% among children at riek (3) they
fail to identify those dwellings that are potemtisl
hazerds for children not yet expossd. Chemicsl anal-
ysis of paint from surfsces accessidle ta children
have shown that & wide range of lead contents may bo
present in homes of varying age wnd eocie)} status (4).
Peint sampling in this wvay has disadvanteies in that
the subssquent snalysis ia relatively time consuming
and contly and that the painted surface must be dam~
aged s0 that a representative full-thickness sample
may be obtained.

Tha portable i1eotope fluoreascdnce analyser has
long been used by geelogists for the determination
of the mineral content of orsa but has not previously
found application in this field. The apparatus is
besed on the principle of x.ray fluorescence and has
the advantages that it is portable and that it can ds
applied repeatedly to sny swrface without demage, Pre-
liminary astudies have suggestad that the device might
rind spplication in the deteraination of lead in dom-
estic peint films 1in situ. In this paper the apparatus
and its application to the analysis of peint films both
in the laboraetory and in, the domestic environmwent ars
described. )

Apparetus

The device employed was the FPortsble lasctape
Fluorescence Amalyser manufactured by Rank Precision
Instrusments Ltd., london, England. It comprises a
portable bsttery-povwersd ratemster -_duch is conn-
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of Lhe paint, ineressing weights of lead oxide
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tes ur paint filme ol leud coutent (n the renge

1-J1IN were obtained. Subtraction of the reading
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to tho load content of the base paint allowed
construction of s calibration curve for thes

rango 0-3JON, the maximws reading was obteined by
subatitution of lead foil for paint to give 100%
lead (Fig. 1). The readings obtained allowed
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Figure 1. Count rate differences for paints of
varying leed content a} leboratory prepared stan-

*dards (open circles and curve) and b) domestic paint’

filma in eitu (closed circlea).

determination of the leed content of a given film in

the range 0-5X to an accurscy batter than + 0.2%.
It waa found that foila of 0.002" thickness gave
readings” that did not differ from thoes obtaimed

from the surface of a lead drick, so that the eff-
ective thiclness for the pure elemont wae probadbly
Standerd paipt filme were obteined
yourang equal weights of the prepared paint atar

less than this.

b

dards (6.5 g.) into Petri dighes of Aniform ¢
area (G4 cm™) supported on 4 top-lodiing bal;
The paint wae allowed to cover tho whole of |
aurface euch that a reletively thick file of
dopth was obtsined. The atandards were driec
oughly ond reveighed hefore uae in order to «
the lead content per gram of dried paint fils
L]

NON-HOMOGENEITY
-

Non=homogenaity of the teat paint film =
introduce difficultiee in interpretation of 1
readings odtsined and in soma cases render it
ible to obtain & representative figure. .In s
situstiona this results .from the succaasive a
ation of filwe of different lead or metrix cc
to a given murface. In ita simplest form thi
prises s doudle layered film but in meny fiel
ations more complex films with multiple layer
encownterad. A double’layered film may prod
snomaleus results im twe ways depending on wh
layer is auparficial with regard to the analy
probe. A gurface layer of high lead content

‘ thus register a falsely high lead content for

whole film, conversely if the lead containing
is deap, the overlyiang film of lev lead conte
Ampair the efriciency of detection. The usua
situation in the field involves the sectond of
two situetions in which the deepest laysr of
has tho higheat lead content. .

In order to asseas the effect of overlyi
s series of standard paint filme was prepared
Petri dishes aa described above to contain )1
After drying each filwm was covered with sscon
filme of incressing thiclkness of tho base pei
lew lead contegt (1.0X load) such that each f
weighed 8mg/cm” vhen dry. Successive obasrva
showed o progreasive decresse in the apperent
concentration until thie spproached zere with
covaring paint Cilm of 77mg/emd pquivalent to
thinly brushed layers (Pig. 2).

FIELD TESTING

Thirty-four homes inhgbited by familieas
children in the 1.5 age group wers selected
group of familiea previcusly studied (4). 7
ection was arrenged such that there was a wi
acatter of lead concentrations in thes domeat
to which the childrem had access. JIn ¢ach h
reading waa obtained from a paintad surface
room wsually accupied by tha children, in r
thia was e window #ill or door frame, The
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Figure 2. Graph showing the decrease in count rate

difference for a paint c¢ontaining 31 g¥ lead with
successive applications of a socond paint of low lead
content (1.0 gX) in a dish of G4 cm®. The interr-
upted line indicates the value. obtained with the

1.0% lead containing paint alone,

fluoreacence analyser was standardisod in each homwe
by means of a standard paint film previously prepared
in the laboratory but in practice no appreciable
change in machine performsnce occurrod between home
visits. Savoral readings were obtained from eech
surface to onsure that local variations in paint
film thickness or lead content did not. bias the
results.. After each saries of readings a full
thickness specimen of the paint film weighing about
S0-100 mg., was obteined from the surface with the
aid of a stainlesa stoel scalpel blade, Chemical
analysis of each pasint specimen was made after wet
digestion by means of a semiautomated alkaline
dithizone methad (6) and the results compared with
the analyser readings.
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FINDINGS

In general there wis good corrslatio
the ohemical snd x«ray methads and the 1in
results are given in Figure (. which alao
part of the standard curve derived in the
Curve fitting of the dato from the domest
together with statistical analysis was un
by moans of a least squares program with
1950E computer and the derived curve toge
95% confidence limits are reproduced (Fig
is evident that the scatter of rosults wa
an apparent zero lesd content could be aob
the snalyser in a paint film with an actu
tent of 5% and that conversely a count ra
as 2.5x103 cps could be obtained with ver
concentrations. Similarly the wide separ
the 95X copfidence limits require that a
of 3.0 X107 cpa before it could de inferr
that degree of certainty that ths load co
the paint film exceeded 1X, conversely su
g;tn could equally indicate a lasd conten
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Figure 3. Best fit curve and 95% cq&uden
for domeatic paint f{lm data with leed ¢
the range 0-15X.
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In its present form il 7s ublikely thit this
type of apparatus could find spplication in lead
screcning programs since it is incapeble sof discri-
mynoting between lead contents of domestic paint
films in the 0-6% rangse. These findings sre in
marked contrast to the laboratory results for a
scrics of ntendard paintas and alwmoast certainly
result from the noo-hozogeneity and the variable
thickness of paint films encountered in the field.
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SUMMARY

The application of x-ray fluoreacance to the
determination of the lsed content of paint films was
evaluated using s portable isotope fluorescence anal-
yser. Accurate determinations were achieved in the
laboratory using prepared films in which the leod was
dispersed tlirough matrices of constant composition
in a single layer. The presence of lead could 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 psint films
correlated with chemical analyses but the confidence
limits were too widely separated to allow appli-
cation of thia technique to lead screening programs.
The field results probably reflect non-homogeneity
of domestic paint films. .
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