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Relative Sensitivity Factors for Fe-based and Ni-based Alloys in Glow Discharge Mass Spectrometry

Noriko Oxamorto, Takashi Saxa and Masanao Narita

Synopsis :

Relative sensitivity factors (RSFs) in the analysis of glow discharge mass spectrometry were determined for Fe-based

and Ni-based alloys. From 12 Fe-based alloys and 15 Ni-based alloys, pin-shaped and disk-shaped samples were
prepared. RSF's of 42 elements in Fe-based alloys and 35 elements in Ni-based alloys were determined using both pin
-shaped and disk-shaped samples. The effect of the matrix on RSFs is not recognized. The values of RSFs agree quite
well with previous work. However, a systematic deviation of the values of RSFs has been recognized between pin-
shaped and disk-shaped samples. This deviation is expressed well by a linear relation. RSFs for disk-shaped samples
are obtainable from those for pin-shaped samples using the linear relation and vice versa.
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Table 1. Examined alloys. Pin-shaped samples and disk-shaped
samples were prepared from each of the alloys.

" : Concentration of Sample
atrix
matrix(%(m/m)) name number
Fe 94.4~99. 9| NBS | 1261a, 1263a, 1264a, 1265a 4
67.8~69. 6]DAIDO/} SUS 304-1~8 8
60. 8 B C S | ss345, ss346A 2
Ni 99, 3~99. 9]DAIDO| VN415~421 7
5$5.2~91. 9|DAIDO| V4751-1~2, 4755-1~2, 5722-1~2 6
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Fig. 1. Calibration line of B in Fe-based alloys for
pin-shaped samples.
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Table 2. The values of relative sensitivity factors for pin-shaped
and disk-shaped samples. The values from other literatures
are also shown.

2 —REERSIIEEC 1 5 Fesk, NiZkA&OMEERE

Matrix Fe Ni Fe'!'”  Fe??|Ni"” |Ni'?
Element PIN DISK | PIN pISK | PIN PIN PIN DISK

iR | 1.452( 1.276 | €0.923) (1.034) 1.0 1.38 0. 690
12¢c | 4,993 3.811 (3.342) (2.354) 4.0 4.59 | 2.99 | 1.9
Nl — | — | — | — } 23 35.0
6| — | — | — | — |31 50.0
2ayg | 1.362 1.122] [0.826]] [0.856] 1.5 0. 827
271 1171 1.146| 0.714| 0.768| 1.1 1.47 | 0.87 | 0.736
285i | 2.503| 1.880] — | — | 1.6 2.43 | 1.39 | 0.826
stp [ 4,170 8.019{ — | —— | 1.8 3.60 | 2.40 | 1.416
s2g | 3.044| 2773 — | — | L8 3.23 | 2229 | 1.191
11Ca| 0.604] 0.518] (0.249)| (0.285)
as7i | 0.382| 0.513| 0.302] 0.360| 0.40 | 0.43 | 0.31 | 0.281
siv | 0.472] 0.567| 0.373| 0.437| 0.50 | 0.53 0.375
sacr | 2,030 2.052| 1.737| 1.472] 2.0 2.43 | 1.78 | 1.485
SSMn | 1.292 | 1.392| 0.968| 1.128| 1.4 1.60 | 1.09 | 1.122
seFe| 1.000| 1.000| — | —— { 1.000] 1.000| 0.70 | 0.748
59Co | 0.825) 0.834] [0.689]] [0.643] 1.0 1.04 | 0.66 | 0.653
°oNi | 1.396| 1.397| 1.000| 1.000| 1.4 1.69 | 1.000] 1.000
©3Cu| 4.627| 3.988| 3.510| 2.995| , 499 | 3.28 | 3371
65Cu | 4.561| 3.890| 3.264| 2.849
coZn| 4.656| 3.540| 3.753| 2.812 9 855
esgn | —— | —— | 3.877| 2.946
6%Ga [ —— | —— | [1.637]] [1.934] 1. 549
716a| ~— | —— | [1.587] [1.882]
7%Ge | 5.620] 4.870] — | — | 49
73Ge | 5.508 | 4.945) — | —
75As | 6.620 | 4.861( 3.906| 2.427| 3.0 5.74 2.195
77Se | 4.114| 3.167| 1.850 | 1.805| 3.8
ozr| 0.529| 0.756 | 0.405| 0.465| ;50 | o7 0. 369
otZr | 0.395| 0.641] 0.397| 0.458
93N | 0.605| 0.806) 0.393| 0.460| 0.55 | 0.71 0. 436
°*No | (1.161)] (1.396)] [0.880]) (0.837Y o i | 115 | 1.08 | 0.862

tooyo | 0.945| 1.102] — | ——

1o7pe | 3.793| 3.644| 2.414| 2.550

rospg | [4.367]] [3.744]] 2.458 | 2.688

tstn | — | —— | (1.828)] (2.228)

"'"Sn| 1.996] 2.071] 1.252] 1.324] , 9.5 1. 320

1196n| 1.981( 2.044| 1.225| 1.304

'215b| 4.932 | 3.434) (2.962) (2.405) o . 6. 17 1. 766

t23gp | 4,821 3.366 | (2.996)] (2.371)

1301 | 3.874| 3.102| 3.094| 2.623| 3.0 1. 450

soral 0.523] 0.935] — | — | 0.40

raoce | {0.499] [0.952]] — | —

taipr| 0,599 1.210f — | —

taeNg | 0.599 | 0.963| — | —

1st1a| 0.800| 1.239) 0.913| 0.961| 1. 1.06 0. 935

teaw | 1,214 1.334 ] (1.223)] (1.089)] 1. 1.34 1. 052

topy | [3.241]) [3.105)] — | —

2051 | —— | —— | (4.941)] (4.574)

2o8pp | 1,881 | 1.832( 1.230§ 1.248] 2.9 2.47 1. 464

209pi | 4.386 | 3.148 | (2.639) (2.169) 4.7 3.91 2.092
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Fig. 2. Comparison of RSFs of Fe-based and Ni-
based alloys, the reference element being Ni
(Ni=1). (a) pin-shaped samples, (b) disk-
shaped samples.
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Fig. 3. Comparison of RSFs for pin-shaped samples
and disk-shaped samples. The reference are
the respective matrix elements. There exist
linear relations between RSFs for pin-
shaped and disk-shaped samples. The bro-
ken and dotted lines show the linear rela-

tions for Fe-based and Ni-based alloys,
respectively.
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Fig. 4. Comparison of analytical values of **Si for
pin-shaped and disk-shaped samples with
certified values.

[):Results for pin-shaped samples analysed using
RSFs for pin-shaped samples.

O:Results for disk-shaped samples analysed
using RSFs for disk-shaped samples.

@®:Results for disk-shaped samples analysed
using RSFs for pin-shaped samples.

X:Results for disk-shaped samples analysed
using RSFs which are calculated by eq.(2) in
the text from RSFs for pin-shaped samples.
The calculated RSFs are denoted by DISK’.
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Fig. 5. Comparison of analytical values of '**Sb for
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