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Materials and Methods
TXRF development and application
TXRF’s early development

Since Yoneda [1-3] used total re ection technique to XRF for
the rst time in 1971, they have been able to identify uranium in
saltwater, iron in blood, and rare earth elements in hot spring water.
eoretical underpinnings and experimental settings were later
examined. Wobrauschek conducted a doctoral thesis on the issue in
Vienna, Austria [14], and he and Aiginger reported detection limits
of nanograms [1-5] [1-6]. Knoth and Schwenke discovered element
evidence at the ppb level at Geesthacht, Germany, which is close to
Hamburg [1-7] [1-8]. Following 1980, a wide range of uses encouraged
a burgeoning interest, leading to a rise in the number of instruments in
use to about 200 globally. e rst total re ection X-ray uorescence
spectrometer for commercial use was successfully created in 1981 by
the West German Rich Seifer Corporation. e TXRF instrument has
since been rapidly developed and enhanced in both development and
application. Several TXRF lectures have been held abroad since 1984
[1-9]. e Institute of High Energy Physics [1], the Institute of Modern
Physics [2], and the Chinese Academy of Atomic Energy haxg.I6dve tat ca
China in the creation of TXRF analysis equipment as well asd g stughfe stage’s t
and promotion of analysis techniques since the 1990s. ~ refction and the Eld crea

Table 1: TXRF early development goes through numerous signifcant phases.

Time Representatives Main work B AsD)
1971 | YonedaY, Horiuchi T | First proposed to apply total refection technology . . . .
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1978 |Knoth, J. and Found element traces on the ppb-level

lon X-Ray Fluorescence
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Conclusion 2. Lipschutz ME, Wolf SF, Hanchar JM, Culp FB (2003) Geochemical and
cosmochemical materials. Analytical chemistry 75:2797-2811.

With the initial use of total re ection technology for XRF in 1971, 3. Abdelgadir E (2012)
50 years have passed. In this time, TXRF has advanced quickly. e
background brought on by scattering has been eliminated using XRF,
allowing for the analysis of ultra-trace components. It addresses the
issue of multiple measurements.
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