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%1 FHERERMEBPIEBEE(%)
Table 1 Frequency of use of different techniques in RM certification( % )

RAYM YR AE NAA AAS XRF ES MS HE B% 30
IAEA 3] 46.1 37.6 6.5 4.7 3.8 3.6 (5]
i 43.1 32.4 7.4 6.1 11.7 (6]
NIST £ 73.9 10.0 3.4 7.4 0.6 48 [7]
18 77.6 5.3 6.5 1.6 0.4 7.6 (7]
R 60.8 8.4 9.0 8.9 1.9 11.6 [8]

HNIST(JR NBS) ¥ REBERIRER AT RE IAEA M ER IR T B AAS. XRF.ES.MS 4 5128 R F RUBOE#F B
X HE0OEE: R R

2.4 ATERYX RM R {EFRLHERE

HER, ALREZNT KMHSEN RM W EES T —LER RM X EE . YU
IAEA SL-3 BRI B R 00, F LR EFRTHEMN R BN R BLES MK 28 MEK 45
NMEREZH, R2HNE TR PEEBERIEN 5 M ERZENERILE,

¥ 2 ]AEA RM SL-3 BEEXRREH ITA MR
Table 2 Summary of results from five best laboratories in JAEA RM SL-3 intercomparison study

ERERD HLTREH & IAEA BETRY 5% BEHTRY g TR
162 42 26 26 -
17 29 22 10 Br
7 28 22 13 U
22 26 19 15 Tb
42 24 19 13 Na

#:1) IAEA/RL/143, July, 1987, [AEA 2{f 26 TR
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%3 FIAFYHCRM $BS4TRENIEER
Table 3 NAA results of CRMs for some elements

JTHE  NBS-1632a NBS-1633a NBS-278 IAEA SL-3 USGS BCR-1 GSD-12

Al 2.87+0.10 14.120.3 7.42%0.06 25.3+0.4 7.261£0.07 4.80+0.05
3.07 14.0x1.0 7.49%0.08 24.5+t1.2 7.21+£0.13 4.92

As 9.11+0.35 145+ 2 4.76£0.55 3.6+0.2 120+ 2
9.33x1.00 143+ 3 5.1%+1.3 3.240.2 11F

Ce 30.3+0.9 176 + 3 66.7+1.3 47.114.2 55.9+2.0 62.2+2.2
30 169+ 2 59.4+6.8 45.5+1.7 53.7:0.8 61

Co 66.910.13 45.010.8 1.50+£0.04 3.4510.04 38.7+0 5 5.6210.13
6.8 44.1t1.0 1.85+£0.13 3.84+1.17 [5.€+1.6 8.8

Cr 35.0£0.6 201%4 §.0+1.2 44,0514 11.4+£0.3 38.1%0.5
34.4+1.5 193 %6 §$.34+0.92 32.7+9.2 16.4+4.0 35

Cs 2.47+£0 05 10 22).5 5.60+0.10 1.37+0.02 1.0£0.1 8.2210.06
2.4 10.41£0.2 1.38£0.14 0.97+0.13 7.9

Eu 0.49+0.02 3.43+£0.08 787 £ 10 0.6710.02 1.89+0.05 577+ 16
0.5 3.50+0.04 764 + 56 0.66+0.02 1.96%0.05 610

Fe 1.11+0.02 9.38+0.12 14.9+0.3 1.18+£0.02 9.55%0.11 3.4810.05
1.11+0.02 9.51+0.18 14.3%£0.1 1.03+0.18 9.50+0.22 3.50

Hf 1.52+0.05 7.11+£0.21 8.36+0.16 9.00+0.3C 5.06+0.13 8.45+0.20
1.6 7.29+0.22 8.82+0.73 9.10+0.59 4.90+0.30 8.3

La 14.4+0.3 78.5+2.7 33.5%0.5 22.3+0.8 26.7+0.4 31.3%0.5
16 76.7 35.412.5 22.5+1.0 25.0+0.8 32.7

Lu ~ 198*19 1.11+0.06 793+ 30 0.3010.02 515+ 10 600 + 20
200 1.15+0.02 836 + 50 0.30+0.03 512+ 25 580

Mn 30.1+0.8 184+ 4 40116 0.441£0.02 1470 + 30 1420 = 30
28%2 190 + 10 400 + 20 0.39+0.09 1410 = 90 1400

Na 83410 1690 £ 40 3.69+0.02 6550 + 60 2.5310.04 0.31+0.02
840 + 40 1650 * 40 3.59+0.04 6610 + 400 2.4310.08 0.326

Rb 30.0+0.4 1403 13712 41.2%+2.8 49.110.6 285t3
31 134+ 4 130+ 12 38.8+1.8 47.110.6 270

Sb 0.62+0.02 6.14+0.15 1.59+0.11 0.55+0.02 700 £ 62 29.410.4
0.6 6.15 1.61+£0.13 0.56+0.11 620 + 100 5.2

Sc 6.18+0.14 39.3+0.4 5.301+0.08 4.12+0.04 33.2+0.4 5.05+0.06
6.3 38.6+t1.1 5.2410.14 3.91+0.28 32.8+1.7 5.2

Ta 4357 2.08+£0.09 1.44+0.01 0.65+0.04 799 + 35 3.29+0.06
400 1.93+0.07 1.23+0.19 0.70+0.05 790 = 90 3.2

Tb 33535 2.73+0.07 1.02+0.05 0.51+0.02 1.15+0.04 0.75+0.05
340 2.6910.07 1.14£0.10 0.49+0.05 1.05%0.09 0.82

Th 4.6610.13 24.7+0.3 13.3%£0.2 7.52+0.31 6.48 +0.08 23.5+0.5
4.5%0.1 24.4+0.3 12.410.3 7.02+0.48 6.0410.60 21.4

Yb 1.13+£0.03 7.56+0.13 4.7610.16 1.901£0.14 3.49+0.05 3.73+0.12
1.1 7.6810.09 4.54+0.86 1.89+0.12 3.39+0.08 3.7

1¥:1632a,1633a,NBS-278 43 5l 4 NBS tR¥EE 4% KK BB, USGS BCR-1 M EEHMARH X RS, IAEA SL-3 4 IAEA
REEBIKE, GSD-12 A REMERGE TREBRRUREFLE - H - BEEMNELKRE, BEREFIIOR; £P

TEMEHE 1T NALTREMEE, F 20 0EEE

4) EMTEFEAHRFHEERESTEZT M TR HERRER R B8, 1 E K iniE
RS X R 2 ERRInHERE D 15810 R, HAR B IR E T LI 2eE, 2 ISO E X 6).
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NEUTRON ACTIVATION ANALYSIS——A DEFINITIVE
METHOD FOR MULTIELEMENT CERTIFICATIONS
OF REFERENCE MATERIALS

Ni Bangfa Wang Pingsheng Tian Weizhi

(China Institute of Atomic Energy, P 0. Bor2753-30, Bedjing,102413)
ABSTRACT

The lack of definitive methods for trace element certifications is one of the major obstacles in
“the certifications of reference materials. The realization of fully parametric standardization in our
lab makes for the first time it possible to make NAA (by our procedures) a definitive method for
certifications of multielements, especially trace elements, in various RMs. As the first phase of
the project, our NAA procedures have been proven to be qualified as a definitive method for the
following 20 elements, Al, As, Ce, Co, Cr, Cs, Eu, Fe, Hf, La, Lu, Mn, Na, Rb, Sb, Sc,
Ta, Tb, Th, Yb in some typical geological and environmental reference materials.

Key words Neutron activation analysis Definitive method Reference materials
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