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Yao W S, Wang X Q, Xie X J. A comparison of analytical techniques and data for international geochemical mapping sam-
ples. Geological Bulletin of China, 2011,30(7):1111-1118

Abstract: The progress of chemical analysis techniques for national and international geochemical mapping samples are reviewed, fo-
cused on the mapping programs completed in the past ten years or ongoing projects such as in China, Europe, North America, Aus-
tralia and Japan. The comparison of analysis data obtained by Chinese and European laboratories are described. The study shows that
the recommendation for analyses of elements by IGCP 259 has been followed by more and more national and global geochemical
mapping practice. China now has the ability to determine 76 elements for geochemical mapping. The study demonstrates that compa-
rable analytical data of certain elements can be achieved by different high—level laboratories, such as some European and Chinese labo-
ratories. However, the obvious biases exist between two datasets for more than 10 elements. Development of standard geo—analytical
methodologies is still needed to obtain globally comparable geochemical data for international geochemical mapping programs.

Key words: international geochemical mapping; analytical method; chemical element; detection limit; data comparison
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Fig. 1 Recommended list of elements by International

Geochemical Mapping Project IGCP259
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Table 1 Unanalyzed elements in analysis elements

recommended by International Geochemical Mapping Project IGCP259
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Table 2 Detection limits of part of elements in International Geochemical Mapping

Project and the requirements of IGCP259 for detection limits

. WFEER  IGCP259 WA R B OWOH (52U B M M R R /g’
e g™ (193 K gl i FOREGS bt HA#  ACME  Genalysis
Au 0.001 0.0002 0.00005 0.0005 0.0001
Bi 0.0085 0.05-0.1 0.05 0.5 0.04 0.024 0.1 0.01
Se 0.0 0.02 0.01 0.2 0.1 0.5
Ag 0.075 0.02 0.02 0.05 0.01 0.02 10
Hg 0.085 0.01-0.05 0.002 0.0001 0.02 <10 <10 <10
cd 0.15 0.05-0.1 0.02 0.01 0.1 0.017 0.02 0.02
Sb 0.2 0.04 0.05 0.02 0.05 0.066 0.0 0.02
Mo 12 0.5 0.3 0.1 0.05 0.164 0.05 0.1
w 1.25 0.2-0.5 0.3 5 0.1 0.1 0.1
As 1.8 0.5-1.0 1 0.2 1 <1 0.2 0.5
Sn 23 12 1 2 0.1 0.468 0.1 0.1
U 2.7 0.05 0.2 0.1 0.1 0.116 0.1 0.01
Be 3.0 0.5 0.2 2 0.1 0.118 1 0.0
Pt 0.001 0.0002 0.1 1
Pd 0.015 0.0005 0.0002 0.5 1
Te 0.01-0.02 0.01 0.02 0.1 0.02 0.05
In 0.25 0.05-0.1 0.01 0.01 0.02 0.005
I 0.45 0.2:0.5 0.5 2
Tm 0.52 0.5 0.1 0.02 0.036 0.1 0.01
Tl 0.85 0.1-0.5 0.1 0.01 0.1 <0.01 10 0.02
Ho 13 1.0 0.1 0.02 0.091 0.1 0.01
Ge 15 0.5-1.0 0.1 3 0.0
Eu 2.0 0.5-1.0 0.1 0.05 0.175 0.1 0.01
Ta 2.0 1.0 0.1 0.05 0.003 0.1 0.01
Hf 3.0 12 0.2 0.2 0.141 0.02 0.05

TE# HARBUR I H BT AR i 78 5 00 B e/ ME
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Table 3 Analytical scheme for 76 elements in geochemical mapping samples designed by laboratory

of Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences

Jr5 R RS Etanghed R R

1 ICP-MS(%% B TR k) 13 Bi. Cd. Cs. Hf. In. Mo. Pb. Sc. Ta. Th. T1.

La. Y. Ce. Dy. Er. Eu. Gd. Ho. Lu. Nd. Pr.
2 ICP MSCE B FR i 1) 15
Sm. Tb. Tm. Yb

3 ICP MSCHiAR IR 49055 B A L) 6 Ir. Os. Pd. Pt. Rh. Ru. (Re)

4 ICP MSCZE A i) 1 Te

5 FU-XRF (¥ F-X 5t £k 9¢ Jea itk - SiO2+ ALOs. TFe;05. K20, Ba. Br. Cl. Co. Cr.

XA Cu. Ga. Nb. Ni, P, Rb. S. Ti. V . Zn. Zr

6 ICP-OES (% &5 7 Aot 2% R A Haiid) 7 CaO. MgO. Na;O. Be. Li. Mn. Sr

7 ESCESG1E) 3 Ag. Sn. B

8 GF-AASCH Sy T IRIBOGIE ) 1 Au

9  HG-AFSEWMIR-1 566112 2 As. Sb

10 HG-AFSEMNM R 196t 1 Se

11 HG-AFSEMNM R 196t 1 Ge

12 CV-AFS(AZEA-JR P9tk 1 Hg

13 ISE(R FIEFEIEEIIE) 1 F

14 COL(UMGIGREVE) 1 I

15 GC(RAM L) 2 C. N

16  VOL(AEE) 1 TOC
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Table 4 Analytical scheme for 67 elements in Australian national geochemical mapping program
b= I T RS FEbRAEL 2 T = B 7
Ag. As. Ba. Be. Bi. Cd\ Ce. Co. Cr. Cs, Cu.
- o " Dy. Er. Eu. Ga. Gd. Ge. Hf. Ho. La. Lu. Mo.
1 VU VA FE-ICP-MS (55 25 1 PRI 12) 43
Nb. Nd. N. Pb. Pr. Rb. Sb. Sc. Sm. Sn. Sr.
Ta. Tb. Th. U. V. W, Y. Yb\ Zn. Zr
Ag. Al. As. Au. B. Ba. Be. Bi. Ca. Cd. Ce.
Co. Cr. Cs\ Cu. Dy. Er. Eu. Fe. Ga. Gd. Ge.
o N . Hf. Hg. Ho. In. La. Lu. Mo. Nb. Nd. K. Li.
2 FKWEEE-ICP MS(E B T AT 60
Mg. Mn. Na. Re. Se. Te. Tl. Tm. N. Pb. Pr,
Rb. Sb. Sec. Sm. Sn. Sr. Ta. Tb. Th. U. V.
W. Y. Yb. Zn. Zr
3 FA-AR-ICP MS(KRG-S 3 TR B k) 3 Au. Pd. Pt
‘ Al, Ca, CIl. Cu. F. Fe. K. Mg. Mn. Na. Ni.
4 XRF (XU L5 b dont 7 =8 0 19
P. Rb. S. Si. Sr. Ti\ Zn. Zr
5 ISE(R aLPetkrsid) 1 F
Ag. Al. As. Au. Ba. Bi. Ca. Cd. Ce. Co. Cr.
Cs\ Cu. Dy. Er. Eu. Fe. Ga. Gd. Hg. La. Mo.
6  MMI-ME ICP-MS(4: 858 745) 54 Nb. Nd. K. Li. Mg. Mn. Ni. P. Pd. Pt. Te.

TI. Ti. Pb. Pr. Rb. Sb. Sc. Se. Sm. Sn. Sr.
Ta. Tb. Th. U. V. W. Y. Yb. Zn. Zr
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Fig. 2 AlogC of analytical data of some
elements analyzed by China and FOREGS laboratories
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Fig. 4 A comparison of Ag geochemical maps based on analytical data of different laboratories
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