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Determination of Major Elements in Shale Samples by X-ray Fluorescence
Spectrometry with Fused Glass Disc Sample Preparation
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(1. Tangshan Laboratory, Hebei Geology and Mineral Exploration Bureau, Tangshan 063000, China;
2. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China)

Abstract: A method for the determination of major elements including Si, Al, Fe, Ca, K, Mg and Na in shale samples by X-ray
fluorescence spectrometry with fused glass disc sample preparation was reported in this paper. The shale, rock, sediment and soil
National Standard Reference samples were used as the calibration standards. The matrix effect was corrected with theoretical alpha
coefficient and empirical coefficient methods. The precision of the method is <1.50% RSD (n =12). The method has been applied
to the determination of these major elements in shale samples and the results are in agreement with those by chemical methods.
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Table 1 Measurement conditions of elements by XRF

2(°) 1% PHA
fngwaﬁﬁas”wm :
L g VNV gy g F T uw
Si Ka PECD2 550 F-PC 120 109.1126 111.5096 16 8 24 78
Al Ko« PECO2 55 F-PC 120 144.8840 147.4972 16 8 22 78

vy

e Ka LF200 150 Duplex
Mg Ka PXI 550 F-PC
Ca Ka LF200 150 F-PC

60 57.5276 58.4032 18 10 15 76
120 22.9754 25.2448 20 16 31 78
100 113.1486 112.1842 18 10 32 73
Na Ka PXI 55 F-PC 120 27.2486 29.3368 30 20 31 78
K Ka LiF200 550 F-PC 120 136.7086 135.6384 20 10 31 74

@ PHA Jg Bk S B4 47 28, LL 5 FELSI6, UL J LB PX1 H iR
1 5 ; Duplex J}y SBEXF - PC FIEPH I it 428

88888

1.2 #Emhile

FRIUEE 105 CHET (0. 5000 £0.0002) g TUEHE S
(4.500 £0.001) g Li,B,0, ~ LiBO, - LiF {844 (A&
H4.5:1:0.4)F 20 mL EHHR, ek it REHBEH
HAEE(95% Pt+5% Auv) HIRFHHHE N RS, A LINO,
HIFIZE 1 mL 1 20 mg/mL LiBr 9 5 1%, B E T EHR
DB L ST IR, ERE S T REFENRFHT
2 B ERME, ABFE 700 C T ARERE 3 min, 35 F
WRLWEL,REESHFHRE 1100°C, §HEE s E{R
#¥ 6 min, FHBRNBERY RS, TEAFSH, RE IR IR
B3 min, #HEBERFF3 min, BHE, BREEH
(P35 mm) HSHRE, W L4548, B T FREHN,HH,
1.3 BfERRRIE RIS

HRTEREYE GBW 03104, {H i TRERE 8D,
MOUEE A A B R YEYI B GBW 07103 ~ GBW 07114, K
RULBWIFR Y R GBW 07302 ~ GBW 07312, + 3R H#EY)
& GBW 07401 ~ GBW 07408, 3} 32 4+, XEKARRE
FLBEETREFRPELRNESERB(AE?2),
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Table 2 Concentration range for elements in calibration samples

445 wy/% Hhyr wy/%
Si0, 0.62 ~90.36 Mg0 0.12~21.80
AlL,0, 0.10 ~29.26 Na,0 0.03 ~4.81
Fe,04 0.21~18.76 K,0 0.038 ~5.20
Ca0 0.24 ~51.10
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Table 3  Detection limits of the method for elements
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Table 5 Accuracy test of the method

- Ly/(pg-g") _ Ly/(pg-g™") BE B wy/%

Mgl AEMEE Bl ARMEE Si0, ALO; Fe;03 Ca0 MgO0 K0 NayO
s %2 637 Mg 16.3 500 FHE 16.50 11.02 1115 23.32 8.78 3.72 130
Al 1.5 500 K 18.3 174 1 fpas 16.53 10.92 10.98 23.46 8.65 3.69 1.25
Fe 5.0 300 Na B3 190 Bk 26.35 6.68 4.68 20.26 10.26 4.2 2.21
Ca 21.4 480 2 gk 26.30 677 459 20.16 10.32 4.18 2.28

#4 HELARC
Table 4 Precision test of the method
FEMEE  BEEE

wy/% RSD/% wy/% RSD/%

Si0, 69.70 0.23 69.50 0.20
AlO; 14.90 0.41 14.80 0.30
Fe,0; 5.61 0.28 5.70 0.25
Ca0 0.20 0.50 0.24 0.38

@ wyl 12 MEF IR RTFBI0

w g P | MR M2 KA BRI T SE,

FEWEE (ESHEE
w/% RSD/% wy/% RSD/%
MgO 0.65 0.95 0.68 0.90
K,0 3.68 0.45 3.8 0.29
Nay0 0.21 1.50 0.19 1.45
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