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XRF SPECTROSCOPY

ANALYSIS
INTRODUCTION:

% X- ray fluorescence (XRF) spectrometry is an elemental analysis technique
with broad application in science an industry.

* XRF is routinely used for the simultaneous determination of elemental
composition and film thickness.

<+ Modern XRF instruments are capable of analyzing solid, liquid, and thin-film
samples for both major and trace (ppm-level) components

* The analysis is rapid and usually sample preparation is minimal or not
required at all.




PRINCIPLE:

% XRF Is based on the principle that individual atoms, when excited by an
external energy source, emit X-ray photons of a characteristic energy or
wavelength. By counting the number of photons of each energy emitted
from a sample, the elements present may be identified and quantitated.

THEORY:

& When an electron beam of high energy strikes a material, one of the
interaction is the emission of photons which have a broad continuum of
energies. This radiation, called “braking radiation”, is the result of the
daceleration of the electrons inside the material. The bremsstrahlung

continuum is illustrated as a function of electron acceleration voltages for a

molybdenum target.

INSTRUMENTATION:
» Most of the XRF instruments in use today fall into two categories: energy

Dispersive (ED) a
» Within these two C
configurations, X-ray sources and optics, and d

> WAVELENGTH-DISPERSIVE (WD): The instrum
principle of Bragg diffraction of a collimated X-ray beam, in this case the

beam emanating from the sample. A detector is angularly scanned relative

to the analyzing crystal, registering the spectrum.

nd wavelength-dispersive (WD) spectrometers.

ategories IS 3 tremendous variety of differing
etector technologies.
ent operates based on the




ERGY DISPER 3
g SIVE (ED): The entire polychromatic spectrum from the

sample s incident upon 4 detector that is Capable of registering the energy

»ach ph at strikec i
of each photon that strikes it. The detector electronics and sttt than

ild the X-ray spe : e
bt Y spectrum as g histogram, with number of counts versus

CNeTRY.
/.]I 8
]
4
ff-'lf.!, R
III'T‘J I'
,’.'lll .f seconda
- I commato o et
|IHIII O’.O\“ 0
\ f P\ \
| \o R
] 4 I lf
A ‘ I .I k —
& 1 | ! 0 0
1‘.‘ ’ I t O )
Iy colimator '
pecimen Analyaing crvsta

\DVANTAGES OF XRF:

> XRF is a versatile, rapid technique.
% It is non destructive method of chemical analysis.

*** Applicable to a wide variety of samples from powders to liquids
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ISADVANTAGES OF XRF:
> Disadvantages include fairly high limits of detection (LODs) when compared

to other methods.
K3 Possibility of matrix effects, although these can usually be accounted for

using software-based correction procedures.
% PXRF instruments are capable of producing results comparable in many

Ways to the lab-based XRF at a fraction of the cost.



@TRENGTH & LIMITATION OF XRF:

XRF is particularly well-suited for investigations that involve:

» Bulk chemical analysis of major elements.
(Si, Ti, Fe, Mn, Ca, Na, K, P) in rock and sediment.
» Bulk chemical analysis of trace elements.
(1greater ppm: Ba, Ce, Co, Cr, Cu, Ga, La, Nb, Ni, Rb, Sc, Sr, Rh, Zr, Zn)

 GENEFITS OF XRF ANALYS|s:

& Minimal or no sample preparation.

« Non- destructive analysis.

» Na 11 to U 92 analysis, ppm to high percentage concentration range.

» No wet chemistry --- No acids, no reagents.

Rapid analysis ---- result in minutes.

For routine quality control analysis instrument can be used by anyone.

PLICATION OF XRF:
X-Ray Fluorescence used in many different disciplines.
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%+ GEOLOGY:
* Major, Precious, Trace elemental analysis.

* Characterization of Rocks, Ores, and Soils.
% ENVIROMENTAL REMEDIATION:

* Pbin paint.

* Heavy metals in soil.
% RECYCLING:

 Alloy identification.

* Waste processing.
“ MISCELLANEOUS:

* Art and archeology.

* Industrial hygiene.

* Forensics.
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.ONCLUSION:

Since, X-ray fluorescence analysis can analyze a sample non-destructively
nd quickly, it can be applied to a wide range of uses such as manufacturing and

uality control.




