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2K ZRIRK Z il Mili - Q 4lifk RGe4lifh, i
FH% K 18 MQ - em,

L/2D SR = Sy N A B R e e S N e ) e
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AR TR IR e 4 U R H B =00, PRI IR
R R 25 mL RESMALA BN, 0 - 450
WOEZRZE 25 mL RG], JERECH] FL 0, R b i
NS TCE IR EE IR 1,

# 1 bR B OCRIRIE

Table 1  Concentrations of the elements in calibration standard
solution
o~ p/(png - mL™")

Cu Pb Zn
RIER R 1 2000 1000 200
FRUEIR 2 1000 200 40
PR 3 200 40 2000
PR il 4 40 2000 1000
PRI S 0 0 0

1.3.2 Bise o il 2k ik 4%

AL Ko FAIETEAT AT L 22 TR
A RE PRI SN, 18— P SH LA D 0 <2
BRSO B BYREATAEAE T A I, As ) Ka
(10.530 keV) JL-F-5 Pb ) Lo, 6 (10. 550 keV) 5¢
EEE, R T IO E, I HAMFE SRR As Ka 28
SEIEN Pb Loy 1 2 /%522 B LS00 £ BT A 35 i
BAR R, B A ) 35 B AAX A 1%, 122X Pb Lay,
FAAEARS BT, AR T 3 . DA ek As
Ko X Pb Lo, i, 2e4% Pb 19 LB A0 i 2k
FED 52 S L A7 ER B 0 T R, e 4
e R Ka A HBE TG o
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Fig.1 Flow diagram of sample pretreatment process
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THEMSAEZE ph i MO BT P 2 5 7% EDTA 2845,
2071k 3 AR B T8 EDTA 45441, 5[ CLJE
JRTRT R BC AL A5 3, IS IR B v Ue TR B R
RS B P A R LR E . WS R
FRIGETPA SR O 3R, 2 T A A & & s B 1o
Jrik 1577k 2 IR g B 1 400 1%, J7 ik 3 Hi
FE 1000 %50 =Bl £ Fif AL BE 7 6 2 BES R0 41 B
af TF A 58 4, A5 BT MR R A0 BES 75 21 A
Al AT RE 7, ARREASIA B EHLINRKAY 2R, 3 Bt
W2,

HIZE 2 A0, T35 1 0AS &Jm e & AR I
U, REAS OB A I 5 AR 1..00% DL B AY 0
R HYOE Tk 2, e m ik 3. Jiik 1 Uik 2
PRV BAEARZE AN, | FI7 1% 3 IR B A R b 5
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Table 2

Comparison of analytical results by three sample

pretreatment methods

FRER) B o w/%
PIVEN
% PRUEME JrEEl Jnk2 J5iES
Cu 1.05 1.05 1.16 1.02
GBW 07163 Pb 2.17 2.17 2.45 2.17
Zn 4.26 4.28 4.42 4.10
Cu 0.096 0.13 0.27 0.13
GBW 07165 Pb 5.13 4.69 5.58 4.93
Zn 13.90 13.78 14.16 13.71

2.3 JiiBERNE SRR
i BT A ST 1 )7 ¥4 GBW 07162 ~ GBW 07168
WP Cu Pb Zn JTCRE AT . X GBW 07164
5 GBW 07167 #1774l 582 BUEE 43 #T , Hodr TR
HEV AT 7S 4 A TRE Al
F3~E£55HIHET CuPb Zn =FILE s
BTt 5 0 - 2E P 3 E A ASHA R B (99% B A5 )
T YR DN s B ) R A oA 25, R 81 T 40 R Y
FRUEAE AN 3 FE (99% EARE) o HorpSEX{E 1)
NI = W g =
- s/n
K 10,0101y 99% W EAFEE LA HEER (n - 1) B
Student’s J3 4 (1) ¢ {8, s ARFREAVI H H00H0E (1] 19 b o
T2, n ARERE I IREL

Uzt().()l(n,—l)

— 906 —

KA 1, 438 T 2% B WU ) 4608 41 AR
FE 2215 3 Co 51 N5.53% , RSLK 7 ik 2
5.63% ,FIXARHEM22)E 0.21% (n=3),

263 MIETHEPHERL SR

Table 3  Accuracy and precision tests for Cu

L. = 0
R H R R/ %
£l FRUE(E A (n=6)
GBW 07162 - - 0.035
GBW 07163 - - 0.037
GBW 07164 2.80 +0.09 2.70 £0. 16 0.095
GBW 07165 0.096 £0.007 0.102 +0.016 0.010
GBW 07166 24.2£0.2 24.0£0.6 0.35
GBW 07167 0.028 £0.007 0.021 £0.016 0.0095
GBW 07168 0.138 £0.008 0.157 £0.051 0.031
TE: = " EHN 99% BEAGEE T HIAHIE B o
4 METHEBAETE SR %%
Table 4 Accuracy and precision tests for Pb
iy Pb) /%
e i Rk R/ %
&l FrifEfE M HE (n =6)
GBW 07162 0.43 £0.02 0.48 £0.05 0.028
GBW 07163 2.17£0.07 2.20 £0.09 0.056
GBW 07164 0.056 £0.005 0.088 +0.019 0.012
GBW 07165 5.13+£0.08 5.22 +£0.31 0.19
GBW 07166 0.04 £0.005 0.002 +0.001 0. 0007
GBW 07167 57.1+0.3 56.4 £0.4 0.26
GBW 07168 1.44 £0.03 1.47 £0.18 0.11

T £ HN 9% BRI T IATIERE

25 MESCEFIETL SR #E

Table 5 Accuracy and precision tests for Zn

g w(Zn) /%
ﬁgzﬁ = ( ),\ —————— i %
GUEE R (n=6)

GBW 07162 0.83 +0.04 0.85+0.12 0.074
GBW 07163 4.26 +0.15 4.23 +0.17 0.10
GBW 07164 0.143 £0.006 0.172 +£0.036 0.022
GBW 07165 13.9+0.2 14.0£0.6 0.37
GBW 07166 (0.057) 0.032 +£0.009 0.0057
GBW 07167 3.3+0.1 3.3+0.1 0.012
GBW 07168 52.7+0.3 52.2+0.4 0.21

T35 WER R AT AR ESR NS B (H ;" + " HN 99%
BRI T RAHE L .

2.4 PEJTIE A PYE R

MRIEZE 3 ~ 3RS W8, LIARHME(E A B AR A, LA
RF il BRI 5 500 ] ) ARG R Al 22 (RSD) Dy Ak
PRAEIEL, 45 21 %% o0 2 WK 5 I 00K 1) O AR it 2%
(E2) . W2 aTLAE H, BEE TR B R3S, I
i 2 2R PR AT X s o i 2 7 /) B0 A7 T A
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Bl 2 Cu.Pb Zn S GMERBEENL SR

Fig.2 Relationship between measurement concentration and precision of Cu, Pb, Zn
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Determination of Cu, Pb and Zn in Sulfide Ores by Polarized Energy
Dispersive X-ray Fluorescence Spectrometry

KUAI Li-jun, ZHAN Xiu-chun™ , FAN Xing-tao, WEN Hong-li, YUAN Ji-hai
( National Research Center for Geoanalysis, Beijing 100037, China)

Abstract; The traditional sample preparation methods are pressed powder pellets and glass melting to determine
major components for sulfide ores by X-ray Fluorescence Spectrometry. However, for high sulfur geological
samples, the preparation method of pressed powder pellet has mineralogical effects and particle size effects, and the
glass melting method has the disadvantage of being corrosive to precious metal crucibles. Development of a simple
sample preparation method for principal components analysis is essential to meet the requirements for exploration of
mineral deposits. In this paper a method is presented to determine Cu, Pb, Zn contained in sulfide ores. This
method utilizes Polarized Energy Dispersive X-ray Fluorescence Spectrometry ( PE-EDXRF) along with nitric acid
and fluoric acid digestion, and is calibrated by standard solution. The accuracy and precision of the method were
examined by analyzing reference materials GBW 07162 to GBW 07168. The test results indicate that the relative
standard deviations (RSD, n =6) of the most elemental components are less than 5% , when the concentrations of
copper, zinc and lead are more than 1% . The results are in good agreement with certified values of reference
materials. The impact of matrix effects such as particle size effect and mineral effect on analytical elements has been
eliminated by digestion sample and direct solution inlet. The problem of calibrating concentrations that were short of
standard materials has been solved with the matrix matching. The technology of PE-EDXRF provides a new means
of ore analysis in the laboratory and a new technical support for PE-EDXRF field analysis for high sulfide samples.
Key words: sulfide ores; copper; lead; zinc; Polarized Energy Dispersive X-ray Fluorescence Spectrometry ;

solution method; acid digestion
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