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Influence of “Calibration with Different Matrix Reference Material”
on the Accuracy of Determination of Oxygen by Inert Gas

Fusion-Infrared Absorptiometry

LI Ying', SANG Zhe', ZHAO Lin?, YANG Zengzhuan', ZHU Lihui', ZHANG Gongjun',
LU Huanming'
(1. Ningbo Institute of Materials Technology & Engineering, CAS, Ningbo, 315201, China; 2. NingBo College of
Health Sciences, Ningbo, 315201, China.)
Abstract: The inert gas fusion-infrared absorptiometry is an effective means of determination of
oxygen, and the test results need to be calibrated with reference material similar to the sample
composition to achieve accurate quantification. However, due to the limited types of reference
material on the market, the current "calibration with different matrix reference material” is widely
used in the determination of oxygen of various materials. In this study, oxygen in 17 kinds of steel,
metal oxides, non-metallic compounds, organic compounds and oxygen-containing salts were
tested by inert gas fusion-infrared absorptiometry. The test accuracy of oxygen were analysed and

evaluated, and the conclusion was drawn that steel and iron oxide were effective reference



material on low and high oxygen detremination respectively. It provides the experimental basis for
the application of " calibration with different matrix reference material" to the determination of
oxygen by inert gas fusion-infrared absorptiometry.

Keywords: inert gas fusion-infrared absorptiometry; oxygen; calibration with different matrix

reference material; reference material
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PRAE T R E S RO 1

JEEESFE, LA T T 5%9mm.
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F®1 REYREEEYRER

F5 up Syl LR RS ali i i ASE
1 ek 502-904 Hefk / SE[E Sy 0.0034%
2 ek 502-948 Hefk / EEpan) 0.0080%
3 GRS Nk 502-913 Hefk / EEpan) 0.0066%
4 britE Nk 502-935 Hefk / eSS 0.0027%
5 Wyt GUEER 502-963 Hufk / eSS 0.0051%

i il Swerea
6 Yy JR4TA MR / 0.69%
KIMAB
7 Ak WA >99.99% R 30.06%
8 AR MA  >99.9% (SETAN 20.11%
9 &g AN TAEM=4R MA  >99.9% RN 35.78%
10 R s MA  >99.99% RN 47.08%
11 A MAR  >99.95% ISETAN 36.81%
12 RO24 MR / F < JCRM 0.97%
|5
13 WA A RO25 MR / H 7 JCRM 0.94%
gk
14 RO26 MR / H 4 JCRM 0.71%
&Y
15 AR 502-139 MR / eSS 53.20%
16 TR MA  99.90% RN 51.42%
HHLW
17 AR —HIREHT MK / NCRM 31.34%
18 T Eh RE R WA >99.99% ISETAN 47 .48%
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M: FIUEE, mg;

m: FRFEE, mg;

C: WFEHEICREE, % WXL

+3 MHEREVMREIENKER
4R 502-904 502-948 502-913 502-935 502-963
FREEE/g 05021 0.5047  1.0062  1.0035  0.9983 09998  1.0038 ~ 0.997 1.0056 1.0058
A E/mg 00171 00172 0.0805  0.0803  0.0659 0.0660 00271 0.0269 00513 0.0513
AfE5E 87 120 706 675 520 512 182 171 402 406
4R JK4TA
FrFERE/mg 2977 6.009 11.967 24.936 50.008  100.016  199.991
AfE/mg  0.0205 0.0415 0.0826 0.1721 0.3451 0.6901 1.3799
AfE5ME 238 455 893 1847 3827 8007 16137
*4 ERSEUPEIEMNAER

e Y At
FREEE/mg  0.122 0.198 0430  0.856 1.606 3266  6.405  12.823
A& E/mg  0.0367  0.0595  0.1293 02573 04828 09818  1.9253  3.8546
AfE51HE 389 645 1354 2774 5394 11394 22694 46294
e ERigi|
FrFE&E/mg  0.156  0.186  0.393  0.831 1.630  3.173 6452  12.773
A&E/mg 00314 0.0374  0.0790 0.1671 03278  0.6381  1.2975  2.5687
AfE51E 347 420 822 1754 3574 7134 14994 29994
e FAA =K




FRFE&E/mg  0.135 0215  0.521 0.895 1.662 3234  6.666  13.060
ASE/mg  0.0483  0.0769  0.1864 03202 05947  1.1571 23851  4.6729
AfE5ME 467 679 1854 3174 6244 12694 26094 53294
2R B Y
FRFEE/mg  0.139  0.192 0416  0.807 1.659 3255 6390  12.834
A E/mg  0.0654  0.0904 0.1959 03799  0.7811  1.5325  3.0084  6.0422
A5 318 410 613 764 1264 2124 3774 4754
4R AR
FrFERE/mg  0.139  0.221 0393  0.841 1.625 3333 6489  13.034
A& E/mg 00512 0.0813  0.1447 03095 05981  1.2268  2.3884  4.7974
AfE51HE 464 733 1274 3144 6204 13394 25594 50694
£5 ESERUAVESENKER
4R RO24
FRFE fE/mg 2.987 5.999 12.047 24.968 49.956
AT E/mg 0.0290 0.0582 0.1169 0.2422 0.4846
AfE9HE 323 626 1227 2837 5777
R RO25
FRFE f/mg 2.979 6.022 11.979 24.987 50.045
AT E/mg 0.0280 0.0566 0.1126 0.2349 0.4704
AfESE 334 639 1257 2797 5907
EA s RO26
FRFE fE/mg 3.061 5.987 12.029 25.056 50.065
AT E/mg 0.0217 0.0425 0.0854 0.1779 0.3555
A5 263 497 977 2047 4127
4R 502-139
FRFERE/mg  0.152 0206 0385  0.822 1.560 3245 6405  12.802
A E/mg  0.0809  0.1096 02048 04373 0.8299  1.7263  3.4075 6.8107
A5 755 1034 1944 4254 8404 18594 38394 77194
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FrFERE/mg  0.088 0208 0395  0.836 1.581 3.194 6407  12.798
A E/mg 00452 0.1069 02031 04298  0.8129 1.6423  3.2943  6.5803
A5 450 1104 2124 4744 9294 19594 40294 73594
e A IR A
FrFERE/mg  0.112  0.251 0.415  0.801 1.573  3.191 6.385  12.783
Af&E/mg 00351 0.0787  0.1301 02510  0.4930  1.0000 2.0010  4.0060
AfE5ME 334 759 1314 2554 5094 9774 ~ 21794 40294
*7 FEHSIIENRER
e R R
FRFERE/mg  0.130 0209 0402  0.761 1.534 3279 6448  12.749
A& E/mg 00617  0.0992  0.1909 03613 07283  1.5569  3.0615  6.0532
AfE51HE 565 1004 1834 3704 7574 15194 26894 48294
e TR R
FRFEE/mg  0.134 0203 0423  0.828 1.642 3200 6391  12.850
A& E/mg  0.0379  0.0574  0.1195 02340 04640  0.9042  1.8059  3.6310
AfE51E 515 709 1504 3394 5804 11494 19694 40294
EA S HAER TR
FRFESE/mg  0.135  0.192  0.443  0.820 1.669 3242 6427  12.803
A& E/mg 00514 00731  0.1687 03122  0.6354  1.2343 24469  4.8743
A5 503 732 1724 3134 6644 12694 25494 49094
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PSRN A E TR, SXTERRINURAERE ™ A A RE2mT, DRI 75 2 S A 2, 4N
R BT RIS R A B OLH2UE ppm) o W ER A HEDI N 1g Hiik,
AT AZE 754 0.01mg~0.1mg MRS BVu . 8%, FNEESE KARHEYI AR R R EY R
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75 2 [l ) i 28 AN R R?
1 502-904 & 5 MNMAFREL A y=9149x - 64.039 0.9932
2 JK47A y=11735x - 93.598 0.9998
3 —EM 8k y =12033x - 255.01 0.9999
4 AL y=11704x - 150.43 0.9999
5 FAM =%k y = 11404x - 396.87 0.9996
6 g it s / /
7 TR y = 11404x - 396.87 0.9998
8 RO24 y =12073x - 89.884 0.9993
9 RO25 y = 12664x - 99.476 0.9990
10 RO26 y=11589x - 1.2917 0.9999
11 502-139 y = 11399x - 566.46 0.9998
12 iR y=11351x +290.9 0.9979
13 AROR — IR / /
14 HmRA / /
15 HMRER y=10967x + 481.64 0.9984
16 HER TR / /
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