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A Review on Homogeneity Testing Techniques for
Geochemical Reference Materials in China
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(National Research Center for Geoanalysis, Beijing 100037, China)

Abstract: In this paper, the current techniques used for homogeneity testing of preparation of geochemical
reference materials in China were reviewed. These techniques include the determination methods, the statistical
strategies, the expression/documentations of the qualitaiive and quantitative results, the determination of the
minimum sampling mass, etc. In addition, the difficulties and problems in homogeneity testing of geochemical
reference materials in China were discussed, according to the Chinese national technical specifications, the guides
of International Organization for Standardization (ISO) and relative rules from the International Association of
Geoanalysis (IAG).
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Table 1  The development of techniques for the homogeneity

testing of geochemical reference materials

R MR Rk flcE /T E ATt T E
DZ3-1 AkFhF Si,Fe,Ni,Os,Ru XIGMR
1978 . . XIGMR
DZ52  XRFBiF Fe,Ni NRCG
1983 GSD-1 ~ AAS  Mn,Fe,Co,Ni,Cu,Zn,Ph IGGE
IGGE (4]
GSD-8  NAA 7r, Hf Nb, Ce, Rb IGGE
ICP-AES Si, AL Mg, Ti BRIUG
GSR-1~6 . -
1986 GSS-1~8 AAS Cu,Zn,Pb e OCF (5]
GSD9~12  XRF  Fe,Rb,Sr,Y,Zr,Nd TGA
GSMS-1 )
1989 XRF  Si,Al,Ca,Ti,Fe,Sr,Zr,Ce  IMG NRCG  [6]
GSPN-1

1993 GSR9~12  XRF Fe,Rb,Sr,Y,Zr,Nd  NRCG NRCG [7]

O XIGMR—PY % B4 7 BFSE T , IGGE— i [ 3t i A2 g b Bk )
P TR 2 S 2 F 5 T, IMG—18: 49 3t J5 B 5 i, NRCG— [
ZHBEE RO, TOA— R B 52 e, BRIUG—AZ Tl
R R T Bt s AAS—I T~ W O 3 ¥, NAA—p {6 {7
#r, ICP — AES—H JE & 45 B TR S SOt %

M b TR ) R B4 50 ARG 0 S A B AR
XRF J7 %8 PL XRF Oy 3 (BR 5t 4 J8 25 FR R AR dh
— 736 —

S8 SR TE I I X — T5 9k AR B SCHK R A
g[}}—léﬁ .

XRE FF 5 4 Jo 42 20 P AG 6 ) 32 2240
HAET O WE E KOTENEH LI @ HhE
M b R 2 IR HRRR 22/ B — U R
W2 ZITORME ; @ F# i AT R R AT, TR
#15() BANNE S B BRI IR BA B eIt
%:[13, 15-16] .

XRF JE Ak SRR IR O XHREITTR
I A T 2, R AN S 5 IR U R 3 2Pk
%o SCHRL1IL]XE XRF K8 bRl i IR SR 1
PSR IR SR A, 4 2R e A £ Cu S8R
EICR BN, A K 22 90 ne/g LU
A REARAT R R I BRI 5 @ UREREROR, T
LB 7 Py 804 4 DR JBORF: U s 39 o CREAE LR
/N TTTHE) .

2 S-S AR R AGE S

PP WL , 29 50 L AG: 90 Ak 3 JTA I - )
JTRALFE TN AL 22 MG )R 25 5 AR L 0
F] - FAOC AR 22 I T AR ZE R T N AL 22
HOU A 22 A G B R e 225 A
FEAR BRI SIPEAR A o R DR R H (B A AN 2 )
PEBR2E 5 5 1k b 25 T IU AN i 2 FEAR L D AT 2%
WEATE(REAR I 2]) 5@ KRR, AT 3532 (R25)) 5
@ A, AT 20, T A A E

HAESEBRRE P HAR L S BB 2R A 22
S RZHE T PRI « o0 N AR 22 FIT
RIS 22 ; — T F RSl F AR A ¢ K g6k
FI TN 2E  BOC R 2SR A AT
Sl CRL) FEX bR g 22 (RSD) | BIAE H < 29557
L N e 0 D S 1 S o e B W R L e
THOL: —& F AL IR FE N, {5 RSD B0k, T 52
P LA i AN 24 57 (X S A M 75 32 5 o T A 22 3
JR TR B i F ) s R F
{ELE R Il LA, {5 RSD AR/, TS PR b RE 2
ST CREIN 7 208 5 BE im0 , 10 L7 06 8 5 e
AT R IHIES) o NI, Wi i T4 LL RSD ¢
A AFIRIE I ANRINE T o g R B AR A
J5 PR R e/ A R =30 r 0 7 kA 2E AR
RIGETT 5 B DI 2 9 508 25 vt O ik 7R
ZEFNRER AT BT iR 22

F2 BT 2 SR 3 TR ) S8

All rights reserved. http://www.ykcs.ac.cn



55 6 3]

FEWRLLAF  HuFOhRIED) 3 S A I T ik PP A S 3R

529 %

PRI A AR RN EG SR ek ik o

) FGE TR AR 22 PR AN 5]
TRZE RSB 3R = TGRSR H B
Y SR, o2 249 5 M A S AT 5 o o B ) R
—o REEHACIRIRUEY) T GSD -1 ~8 (34 5) 1%
R, SR FK P B v i — AN TR T AT
JEr 10 ASTREIE , G s 22t
ffme e ™ SRR B T AR SIS RN
SO ORI ST BB R BT R sE i
J5 25 AT B2 AR R R AR 2257 R0 IR 43
it NI ST 25 AN A 1 5 ol e A 4R
TN SO T S R R i e
J7 AT P BRI SE B SE B T 6. B sL A
FEF R EY ¢ K508 ) SCBE R T IG SHE R, SR A
VRS ST B () I R B R AT R S 2 B 4 5T 1)
I, 7E B B — R T RS ST BT A
SCHR16 ] NSER R A GE i B gl 17 Rk
J T E NG T LA RSD 267 1Y I & 7 vk 7%
2%, DT Fh G 000 f 6 A8 2 T BR 7 1 A8 254K 75% T LA
RSD Z&/R I HE S AR B5] BE i 25 (AN ) , 92
TSRS B E R

® 2 HURRRUE A ST FDNBG R 4 R 22k B AL
Table 2 The criterion and result expression of homogeneity

testing for geochemical reference materials
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Table 3  The effective sample weight for some element

measurements by XRF

m/mg

TiH
Na Al Si Ca Fe Sr/g Ir/g
AL A 11.9 834 17.13 3.36 1.94  0.87  0.79
MSCS-1 3 8 9 37 125 1.0 1.4
MSCS-2 3 8 9 37 125 1.1 1.5
MSCS-3 4 8 9 33 140 1.1 1.6
MSCS-4 4 8 10 34 130 1.1 1.6
MSCS-5 3 8 9 37 125 1.1 1.5
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Table 4 The elements determined in homogeneity testing for

some silicate, sediment and soil reference materials

URiR YN fol e T M ok
D73 -1,2 Si,Fe,0s,Ru 59 (3]
) Si, Al,Mg,Ti,Mn,Fe,Co,Ni,Cu,Zn,
GSD-1-8 Rb,Nb, Zr, Ce, Hf, Pb 6 [4]
GSR-1~6
GSS-1~8 Fe,Cu,Zn,Rb,Sr,Y,Zr,Nd,Ph 69 ~73 [5]
GSD-9~12
GSR-9~12 Fe,Rb,Sr,Y,Zr,Nd 70 (6]
GSR-13 ~15;
GSS-9,1a; I ) :
6D - 13; K,Ca,Ti,Fe,Ni,Cu,Zn,Y 65~69  [42]
GSD-14

® 5 REEEDURWbSEDIR SRS L £ g it
Table 5 The elements determined in homogeneity testing for

marine sediment reference materials in China

il Rl oz SE LA EL | Sk
GBW 07313%|Si Al - Ca Ti - Fe|- Sr Zr Ce 56 [6]
GBW 07315 |Si Al - Ca Ti Mn Fe| - Sr Zr - 65 [22]
GBW 07316 |Si Al - Ca Ti Mn Fe| - Sr Zr - 65 [22]
GBW 07333 |Si - - Ca Ti - Fe|Cu - Zr - 53 [43]
GBW 07334 |Si - - Ca Ti - Fe|Cu - Zr - 63 [43]
GBW 07335 |Si Al K Ca Ti - Fe|- S Zr - 51 [44]
GBW 07336 |Si Al K Ca Ti - Fe|- Sr Zr - 51 [44]
MSCS-1~5(Si Al - Ca = - Fe|- Sr Zr - 52 [25]
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