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1. INTRODUCTION

It has been shown (Champion et al. 1966) that under certain conditions the
concentration C, of an element i in a sample x, can be related to a standard s,

by the relationship

(P/B)
CX = Cs'mgrs's Lol (1)

where Cx = goncentration of element in sample
CS = concentration of element in standard
(P/B)x = peak to background ratio of sample
'(P/B)S = peak to background ratic of standard
S = the ratio of sample scattering factor to the water
scattering factor
thus S = (Ks)i/(Ké)HEO . LA2)

The value S has been tabulated iIn this report to assist in the ready

application of this method.

The scattering factor functions were calculated from the relation (2) and

— = _ p2
(k). = [Fi tr (2 fi)] /Ai .l (3)
where KS = ascattering factor
F = atomic scattering power
f2 = incoherent scattering power

= atomic number
rr = recoll factor

A = atomic weight .

Values for F and f° were obtained from Lonsdale (1962) for a scattering angle
of 98° which is about the geometry of a Philips (Eindhoven) Type PW1540 X-ray

spectrometer.

2. F'ORM OF TABLES

The tables are arranged according to the Ka lines of the element to be
determined over the range of general applicability of the peak/background method.

The matrix elements are the first twenty-six elements of the periodic table.

Although the factors are quoted to three decimal places such accuracy is not

implied but is included to allew for computer round off.

The values obtained from Lonsdale (1962), were for seven specific wave-lengths,



z,

The intermediate values used in equation (3) were obtained by simple linear

interpolation of these values.

For a matrix m of n components

S }: [ci- 511 . oo (4)

The appendix gives an example of the calculation for a specific sample using

equation (4) and the table of factors.

The factors have been calculated relative to water because of the ease in

preparing aqueous standard solutions,

To obtain factors relative to a standard other than water, let

S
m

3
5

It

scattering factor of sample relative to water

scattering factor of standard relative to water
Then the scattering factor of the sample (SR) relative to the new standard is

S, = Sm/S

R s
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APPENDTX

Caleulation of the scattering factor for oyster flesh ash at 7Zn Ka line,
A= 1,437,

a

Element FEZif?En s, ontor axb
Na 0.10 1.458 0,15
Si 0.02 2.241 0,04
C1 0,15 2.439 0.37
Ca .12 2,710 0.33
K 0.08 2.550 0.20
Al 0.15 1.971 0.30
0,05 2,319 .12

0,53 0.956 0,32

1.00 3=1.83

Results obtained for organic matrices are given by Champion and Whittem

(1968) and have been confirmed by David (19869),
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