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Ðèñ. 2. Îòíîñèòåëüíûå îòêëîíåíèÿ îò ïàñïîðòíûõ çíà÷åíèé ðåçóëüòàòîâ ÁÝ ÐÔ-îïðåäåëåíèÿ íèêåëÿ (à), æåëåçà (á), ìàðãàíöà (â)
è õðîìà (ã) â ñòàíäàðòíîì îáðàçöå ñòàëè ¹ 93 â çàâèñèìîñòè îò âûáîðà ýôôåêòèâíîé äëèíû âîëíû âîçáóæäåíèÿ ñìåøàííûì

èçëó÷åíèåì ðåíòãåíîâñêîé òðóáêè (÷èñëåííàÿ îöåíêà)

Ò à á ë è ö à  1

Ðåçóëüòàòû ðàñ÷åòà ýôôåêòèâíîé äëèíû âîëíû òîðìîçíîãî ñïåêòðà èçëó÷åíèÿ ðåíòãåíî-
âñêîé òðóáêè ïðè âîçáóæäåíèè ðåíòãåíîâñêîé ôëóîðåñöåíöèè îïðåäåëÿåìûõ ýëåìåíòîâ

ñòàíäàðòíûõ îáðàçöîâ ñòàëè *

Ýëåìåíò Ýôôåêòèâíàÿ äëèíà âîëíû, ìÅ

êëàññè÷åñêèé ïîäõîä  ïðåäëîæåííûé 
àëãîðèòì  

Âàðèàíò “À” Âàðèàíò “Á” 

  (îòíîñèòåëüíîå îòêëîíåíèå, %) 

Îáðàçåö ¹ 91 

Ni 1039 895 (–14) 905 (–13) 
Fe 1178 1027 (–13) 1035 (–12) 
Mn 1252 1103 (–12) 1112 (–11) 
Cr 1336 1190 (–11) 1203 (–10) 

Îáðàçåö ¹ 93 

Ni 1037 895 (–14) 905 (–13) 
Fe 1176 1027 (–13) 1035 (–12) 
Mn 1250 1103 (–12) 1112 (–11) 
Cr 1334 1190 (–11) 1203 (–10) 

*Ñì. ïîÿñíåíèÿ â òåêñòå.
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A NEW APPROACH TO DETERMINATION OF THE EFFICIENT

WAVELENGTH OF EXCITATION SPECTRUM UPON THE

STANDARDLESS X-RAY FLUORESCENCE ANALYSIS OF

HOMOGENEOUS MULTICOMPONENT SUBJECT

K.V. Oskolok, O.V. Monogarova

(Division of Analytical Chemistry)

The simple algorithm of calculation of an efficient wavelength of X-ray tube polychromatic
emission spectrum during excitation of X-ray fluorescence of homogeneous sample was
developed. This approach can be applied if characteristic X-ray signal of all constituent
chemical elements give rise in working wavelength range of used spectrometer. The technique
adequacy was tested during standardless X-ray fluorescence analysis of several steel samples
by fundamental parameter method.

êàæäîãî ýëåìåíòà çàâèñèò îò ïðàâèëüíîñòè îïðåäå-
ëåíèÿ âñåõ ïðèñóòñòâóþùèõ êîìïîíåíòîâ. Ïîýòîìó
íåóäà÷íûé âûáîð ÝÄÂ ëèøü äëÿ îäíîãî ýëåìåíòà
ìîæåò çàìåòíî èñêàçèòü âåñü ñîñòàâ. Íà ðèñ. 2
ïðåäñòàâëåíû ðåçóëüòàòû ÷èñëåííîé îöåíêè ïðàâèëü-
íîñòè ÁÝ ÐÔÀ ÑÎ ñòàëè ¹ 93 â çàâèñèìîñòè îò
âûáîðà çíà÷åíèÿ ÝÄÂ ñìåøàííîãî ñïåêòðà èñïóñêà-
íèÿ ÐÒ. Â ðÿäå ñëó÷àåâ ñìåùåíèå ÝÄÂ âñåãî íà
50 ìÅ ìîæåò ïðèâîäèòü ê èçìåíåíèþ ðàññ÷èòàííûõ
ñîäåðæàíèé íà 5–15%. Äîïîëíèòåëüíóþ ïîãðåøíîñòü
âíîñèò ïðèìåíåíèå óíèâåðñàëüíîãî âèðòóàëüíîãî
ñïåêòðà âîçáóæäåíèÿ, ðàññ÷èòàííîãî, íàïðèìåð, ïî

ôîðìóëå Êðàìåðñà (âàðèàíò 1), âìåñòî ðåàëüíîãî
ñïåêòðà èñïóñêàíèÿ ÐÒ èñïîëüçóåìîãî ñïåêòðîìåòðà
(âàðèàíò 2). Óêàçàííûå ñïåêòðû áûëè èñïîëüçîâàíû
äëÿ ïðîâåäåíèÿ ÁÝ ÐÔÀ ÑÎ ñòàëè. Ïðàâèëüíîñòü
ðåçóëüòàòîâ àíàëèçà ïðè âû÷èñëåíèè ÝÄÂ ñïåêòðà
èñïóñêàíèÿ êîíêðåòíîé ÐÒ ïî àëãîðèòìó, ïðåäëîæåí-
íîìó â ðàáîòå, çàìåòíî âûøå (òàáë. 2). Áîëüøîå
îòíîñèòåëüíîå îòêëîíåíèå ðàññ÷èòàííîãî ñîäåðæàíèÿ
ìàðãàíöà îò ïàñïîðòíîãî çíà÷åíèÿ îáóñëîâëåíî çà-
ìåòíûì ñïåêòðàëüíûì íàëîæåíèåì àíàëèòè÷åñêîé
ëèíèè MnKα (2102 ìÅ) è áîëåå èíòåíñèâíîé ëèíèè
CrKβ (2085 ìÅ).
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Ýëåìåíò Ñîäåðæàíèå, ìàñ.% 

(f = 3, p = 0,95) 

Îòíîñèòåëüíîå 

îòêëîíåíèå, % 

 ïàñïîðò ðàñ÷åò  
(1 âàðèàíò) 

ðàñ÷åò  
(2 âàðèàíò) 

ðàñ÷åò  
(1 âàðèàíò) 

ðàñ÷åò  
(2 âàðèàíò) 

îáðàçåö ñòàëè ¹ 91 
Ni 9,1 ± 0,1 9,9 ± 0,5 9,2 ± 0,4 +9 +1 
Mn 0,67 ± 0,02 0,53 ± 0,08 0,59 ± 0,03 –21 –12 
Cr 18,0 ± 0,2 15,8 ± 0,6 18,1 ± 0,4 –12 +0,6 

îáðàçåö ñòàëè ¹ 93 
Ni 11,1 ± 0,1 12,5 ± 0,4 11,2 ± 0,2 +13 +0,9 
Mn 0,36 ± 0,04 0,22 ± 0,06 0,27 ± 0,05  –39 –25 
Cr 14,2 ± 0,1 12,9 ± 0,4 14,3 ± 0,3 –9 +0,7 

Ò à á ë è ö à  2

Ðåçóëüòàòû áåçýòàëîííîãî ðåíòãåíîôëóîðåñöåíòíîãî àíàëèçà ñòàíäàðòíûõ îáðàçöîâ ñòàëè


