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102413
(CRM) , NAA CRM
NAA ‘NAA
CRM Tko-NAA NAA ‘NAA
CRM
:0657. 4 DA
“ " (Minimum Sample Sze, 1
MSS, 150 250 mg)
(Certified Reference Materials, (Random Test Por-
CRMs) , tions) ,
Utot , Ua
H US -
M SS CRM Ui = U3 + U3 (1)
, CRM ,150 Ua ,Us
250 mg “ " ( , (Us) (Utot)
) 1 t
, (1)
( ) ( .<19%,
(2) (1) ,
150 250 mg CRM (Ua) :
(US) (Utot)
CRMs , NAA CRM (3)
:2004-01-05 ; :2004-06-22

(19975078 ,19905015)

(1940, , (
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2
( 1 1
X ), Ingamells e
( " ( ) Ks
AAS ICPAES ICPMS , 68 % ,
NAA) Zeider!" 1% ,
1 Ks = RRm (2
CRMs R m
(4 (68 % )
R ( (D u3?) 59
] ] ] § ,( (1) Ut20t
CRMs R=%-% (3
, CRMs Ks NAA
100 mg (
1%) [3] NAA m. (
, CRM Ua) 8 : (4):
) My = Ms - R@) - RO) - R((P) '
CRMs RE) - R(D) - R(Q/ R(A) (4
) Ms (
1 : )
Tablel Typica slid sampling size 1 mg PoE
for some analytical methods .
m , C D
(Anaytica method) =m
(NAA) 1mg 10g
U(R(A 1 m
X (XRF) 1 100 mg (U(R(A))) 9
X (PIXE) 0.1 10 mg (U(m):
(PIGE) 0.1 10 mg Ui = U*(R(A)) + U*(m) (5)
(RBS) 0.1 10mg Ua
(SsmM9) 0.1 10 mg ’
(SSZAAS) 0.1 1mg , R( Ks)
JNAA Ks
(SSICPAES) 0.1 1mg
(SSICPM9 0-1 1mg ,Ingamells ’
(GDMS) 1 100d g " ( ) “ §
Visman 4]
(LA-ICPAES) 1 10ng
6 .(7)
(LA-ICPMS) 1 10ng Ren = A/ (N man) + B/ n, (6)
PIXE(Micro- PIXE) =0.1ng Rzg = Al (n- m'gl) + B/ n @)
XRF(Micro- SR-XRF) =0.1ng
(EMPA) = 1pg n ( 1 3 mg)
(LAMMA) =1pg ( 150 200 mg)
(sIM9) = 1pg A ( Ingamdls Ks) ;B
x ( 3
= 1fg !
(EPXMA) ., B=0):R.m

, sm Ig
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3 @BW07295  @BW0729%6 Ks
3 NAA Table3 Ksvduesfor Chinese CRMs of
31 @WO07295 and BWO07296 mg
' @BWO7295 GBWO7296 @BWO7295 GBWO7296
(1) IAEA SD-M-2/ T™M, (Bement) (Bement)
[5] : (2) GBW07295 , As 80 110 Na 5 <2
1 . (3) BWO7296 o . Ba 58 46 Sb 8 <2
, ' , Ce 36 <2 Sm 5 3
(4) IAEA 396/ S, el (5) ¥ 3 <2 s <2 3
IA EA396A/ M [6] . ( 6 ) Eu 15 16 Th 42 3
' - ' - Fe <2 5 Yb 30 9
GBW08503, :(7) GBW09101, la <2 < - 106 o
32 Lu 110 52 Mo 130 98
(1) (5) , 1 3 mg Mn <2 9
12 15 ,
(INAA) (1) , 150 mg 15
INAA Visman 4 IAEA 396/ S IAEA39A/ M Ks
’ ' © (0 300 Table4 K vauesfor INEA 396/ S
5 . ’ and IAEA 396A/ M mg
mg , a
15 396A/ S 396A/ M 396A/ S 396A/ M
MW (Element) (Element)
' As 40 30 La 120 6
X 13 2 )
4 %10/ (cm” - 9) Canberra HPGe Au 12000 170 L 280 .
(25%,2.0 keV)  Nucleus Inc. PCAII Ba 20 5 Mn 110 50
ko~ NAA Br <6 6 Na 6 2
ADV NAA[7] (1) (7) Ca 60 20 Rb 30 13
Ce 100 <25 Sb 2.5 <1
Co 11 6 < 5 4
4 cr 100 <2 sm 100 20
Cs 20 20 Ta 30 30
IAEA SO-M-2/ TM Ingamell s Eu 120 60 Th 100
Ks Visman A Fe <1 <1 Zn 6
Hf 7
B 2 GBWO7295,07296  IAEA396 0 50
Al'S,AIM Ingamell s Ks
3 4 @GBWO08503 09101 La
K 5 5 @BWwW08503 @BW09101 La INAA
S
Table5 [INAA resultsfor Lain GBBW08503
and GBBW09101
2 IAEA D-M-2/ T™M Ks A,B
Table2 Ksand A,B valuesfor IAEA SD-M-2/ TM No GBW08503 GBW09101
10°w(La) 10°Ua  10°w(La) 10°Ua
(Bement) MM Bl ey MM B 1 15.20 0.75 13.90 0.90
Br 12 Lu 390 2 14.60 0.70 13.40 0.80
Ce 70 Mn 12 3 15. 40 0.60 13.30 1.00
. <1 Na <1 4 16. 30 0.70 14.80 0.80
o 27 on 1o < o 5 16. 10 0.74 13.90 1.00
' 6 16. 60 0.70 14.10 0.90
cs <1 Sm 120 115 1.0 w(La) 15. 70 0.70 13.90 0.900
Eu 90 8 0.5 Tb 1500 s 0.905 105
Fe <1 Th 65 60 1.9 w=dwla 576% 7.55%
La 65 50 5.1 Yb 800 sa=Ua/w(la) 4.45% 6.47%
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2 5 :
(1) .
, NAA
(2 ko~
NAA :
( 61y .
CRM ( =100 mg) mg
( EID
[9])
(3 2 4 :
CRM
(100 250 mg) 5 CRM

IAEA SD-M-2/ TM Tb, Yb, Lu; IAEA

396A/ S Au,Hf Lu; IA EA 396A/ M
Au
(4) 2 4 , 5 CRM ,
5 10 5 mg
(Ks<5 mg)
(5) 4
IAEA 396A/S |AEA 396A/M
,396A/ S
396A/ M 404 m 10 m
( 10Mm 4P m)
Au,Cr ,Hf ,Th
396A/S 4 Ks 12
000,100, 750,100 mg; 396/ M
170,>2,50,4 mg
(6) 4 , IAEA 396A/M

11 (Ba,Br,Co,Cr,Fe,La,Na,Sb,S,Th
Zn) Ks 2 6 mg
11(Na) 90(Th) ,
(
PIXE) CRM ( 6 8
mm PIXE Z 11 90
2 7 mg)
(7) 2 ,Visman
, |AEA SD-M-2/ TM
(B>0)
(8 CRM 08503
( ) CRM 09101 ( )JLa ,

Ut (6 )

Ua ,
Us, La Ks La
@BW 08503 GBW 09101 Ks
54g 6.0 g,
100 250 mg
3%,
600 mg 660 mg
5
JINAA (
0.5 mg) ,
(Laser ablation)
' [10]
,NAA
[11] ,
, (0.01 100) x10°°
,NAA
,NAA
(1) S|
/ ’
, CCQM
" NAA
, CRM
2 k
NAA
NAA )
, NAA “ ”
(Back-up) k-NAA ,
NAA
(3
CRM ,
( )
, CRM NAA
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Role of Neutron Activation Analysisin Metrology

of Modern Inorganic Trace Analysis
NAA in Characterization of Sampling Behavior for Multielements

TIAN Wei-zhi , NI Bang-fa, WAN G Ring-sheng, CHEN Xi-lin, HUAN G Dong- hui ,
ZHAN G Gui-ying, ZHAN G Larrzhi , LI1U Cun-xiong, L 1U Li-kun

China Institute of Atomic Energy, P. O. Box 275(50) , Beijing 102413, China

Abstract : The necessty of the development of new generation of certified reference materials (CEMs)
and the role that NAA will play in the certification of those CRMs are discussed.

In concluson, the major role of NAA in the metrology of contemporary inorganic trace analyssis
summarized: theinternational recognition of NAA asaprimary ratio method will imply a major conrti-
bution to the improvement of CEMs; the concurrent use of ke-NAA will further strengthen the pos-
tion of relative NAA as aprimary ratio method; and NAA will play an irreplaceable role in the crea
tion of new generation of CRMs, that will eventually lead the establishment of quality control system

for microanalyss.
Key words: certified reference material (CRM) ; sampling constant ; microanalyss



