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SUMMARY 

The use of Mines Branch secondary 
standards for the determination of niobium 
and zirconium in mild steels has been 
evaluated. Their acceptance has, in turn, 
validated the preparation of synthetic 
standards from electrolytic iron and the 
alloying metal in question. 

*Senior Scientific Officer, Analytical Chemistry Subdivision, Mine rai  
Sciences Division, Mines Branch, Department of Mines and Technical 
Surveys, Ottawa, Canada. 
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INTRODUCTION 

X-ray spectroeaphy, like ernission spectrography, 'suffers 
from a lack of standards for non-routine, inVestigational analYsis: In the 
Mintirai Sciences Division this has resulted  in  the use of synthetic standards 
for the determination of minor constituents in Mild steels. Investigation' 
reports have been issued regarding the determination of 3 elemen.ts on this 
basis, specifically: Zr .  (1 ), Nb (2) and Hf (3). 

Recently, the validity of the use of synthetic standards in the 
determination of Nb and Zr has been further investigated. This report 
contains the results of this investigation. 

STANDARDS AVAILA13LE 

A nurribèrof low alloy steel standards, li.inches in diatneter, 
have been prepared  for  spectrographic use by the National Bureau of 
Standards, Washington, D.C. The concentration of Mo, Nb and Zr in them 
is shown in Table 1. It is necessary to consider the Mo in these standards, 
as it affects the determination of background counts, interferes with ZrKfl 
radiation and, in the higher concentrations, with NbKa.: 

It has been shown elsewhere (1) that for some of these standards, 
complete separation of the characteristic X-radiation of the 3 elements is 
impossible. In addition, because early groups of samples received for Nb 
and Zr determination contained much less than 0.10  per cent of these 
elements, there was an insufficient number of NBS standards in the • •"' 
appropriate  concentration  range. To meet the need an adequ.ate number of 
synthetic standards were prepared. 

SYNTHETIC STANDARDS 

The synthetic standards were prepared from electrolytic iron 
with additions of the' element in question (1, 3). The preparations  of these 
standards was tedlbus' and the grinding quite unpleasant. To reduce the 
grinding time by redu.cing the weight of the 'electrolytic iron would have 
greatly increased the weighing  or  dilution errors of the additions. 

Portions of-the samples had also to be dissolved, 'dried and 
ground for comparison with the standards. 
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SECONDARY STANDARDS 

Samples have been submitted in the form of discs apprmdmately 
2 inches in diameter. •  ,The use of such saxnples as secondary standards, 
when thçir Composition is well established, would greatly reduce the time 
required for'the atiakirsis'ni unknowns and eliminate the distasteie grinding. 
Yin r  these ref/ions, it was decided tn establish 'secondary standards. 

From the earliest grones of sarnples analyzed a nurnber were 
chosen which inrmed in appropriate concentration series'. Powders 
prepared from them were analyzed several times on different days and the 
mean value of the analyses was assigned to the corresponding discs. Then 
the dises .Ivertit counted and 'a regression equation was calculated. 

Once secondary standards were available, all 'samples were , 
analyzed by comparison with them. As new samples .presented a wider 
range of concentration, selected ones were analyzed several times and 
used as additional secondary standards. This had led to extrapolation 
beyond the 'original Standard range and concern has been felt that any error 
in the original seCondarir \rattles Coed have been cornpouncied as the newer 

• standards have' been added. 

NIOBIUM SECONDARY STANDARDS 

Recently steels were received for the determination of Nb in 
which the expected concentration was more than double that of the 
secondary standards. It was decided to use a mixture of NBS and sec.ondary 
standards for these Samples rather than prepare synthetic standards of 
corresponding concentration. This would be a simpler operation and would 
also resolve any doubts about the secondary standards. 	 ' 

Three NBS and 4 Mines Branch secondary standards were 
chosen. Because of the presence of Zr and Mo in the NBS standards the 
background  had to be determined by interpolation from counts at 4 points. 
The results, in duplicate, are shown in Figure 1 with the resultant standard 
line. The standards were all counted once and then the counts repeated. 
The variables affecting the difference in the counts between duplicates were: 
sample area exposed, sample positioning, go eomete r positioning and 
voltage fluctuation. There is, as well, greater error in estimating the 
background by interpolation than by Z counts equidistant from the peak — 
the procedure when secondary standards alone are used. 
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ZIRCONIUM SECONDARY STANDARDS 

As a further check, some Zr secondary standards were 
compared with NBS standards. Again the background was estimated by 
interpolation, but its estimation was more complex than for Nb. Four points 
were used for the secondary standards but only 3 of these could be used for 
NBS standards due to the presence of Nb. The results which are presented . 
in Figure 2 show a greater scatter t.han the Nb counts. 

The NBS standards of themselves do not give a straight line. 
This is an effect of the Nb which is present in these standards in equivalent 
or greater concentrations than Zr and has contributed to the Zr peak. 
In this instance, the secondary standards give a better line. 

CONCLUSIONS 

The use of synthetic standards for the determination of minor 
components in mild steels and the establishment of secondary standards 
based on results so obtained are justified if sufficient care is exercised in 

• preparing the synthetic standards. 
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- • TABLE 1 r. 

Concentration of Three Components in NBS Low Alloy Steels 

1 161 	0.300 	<0,0b5* 	0.011 

1162- 	-0.080 	0,063 	0.096 

1163 . 	0.120 	0.200 	0.195 

1164 	0.029 	0,010 	0,037 

1165 	0.005 	0.002* 	0.001* 

1166 	0.011 	< 0.005 	0.005 

1167 	0.021 	0.094 	0.290 

1168 	. 0.200 	<  0O05*.,.  

* values not certified 
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FIGURE I COMPARISON OF NBS AND MINES BRANCH STANDARDS FOR Nb. 
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FIGURE .2 COMPARISON OF NBS AND MINES BRANCH STANDARDS FOR Zr. 


