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Determination of Sulphur and Fluorine in Geological Samples by
X-ray Fluorescence Spectrometry
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(1. Henan Nuclear Industry Radioactive Nuclide Test Centre , Zhengzhou, Henan 450044 ,China;
2. Henan Province Nuclear Geology s Zhengzhou, Henan 450044 , China)

Abstracts The rapid determination method of sulphur and fluorine in geological samples by X-ray
fluorescence spectrometry with pressed powder preparation was studied. The particle size of the sample
was optimized by the sieving experiment, and the effect of the sample particle size on the determination
results was discussed. The results show that verified by actual samples and standard substances, the
measured results were consistent with the chemical values and the standard values, and the relative
standard deviation (RSD) was less than 2%, when the sample size was 85um. The method has the
advantages of high accuracy, good detection limit, wide test range, simple and rapid, etc. , which can
ensure the accuracy of sample analysis results and realize the rapid determination of S and F in geological
samples.
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1.1 HFigHERRXF

PW4400 B KA HA X 5L 5 66 1AX (Fif 22
PANalytical) ; SL201 2 B 3h B #E HL (L ¥ B& 71D ;
JY502T BF RV (W) s THRAE B,

EZR% GBW RIIRAEY BT ALER 294 5
HEX,
1.2 HaH&E

HERFREL 4. 00 g 22 105 CHETFMIRE 5 CRiAR <
85 pm) A BE BN, MK R 2 4% SR 8 i,
7€ 30 MPa JE R 12 30 s, KRBT R (0=
32 mm) , 45 A T 1R AR FERR I
1.3 H&RUE
1.3.1 J5E &

ST ICER B E AL 1,

x1 WEEH
Table 1 Measurement conditions
. . HEA HL R HL W B PHD
b3 TG i /um E~3UE kv /mA /(=) pm =
S Ka Gell 550 Flow 30 120 110.745 0 27 78
F Ka PX1 550 Flow 30 120 43.225 8 24 76
Co Ka LiF200 150 Flow 60 60 52.787 0 41 67
Mo Ka LiF200 150 Scint 60 60 20.283 0 25 78
Zr Ka LiF200 150 Scint 60 60 71.650 2 20 75
Si Ka PE002 550 Flow 30 120 109.092 8 24 78
Al Ka PE002 550 Flow 30 120 144.780 2 22 78
Fe Ka LiF200 150 Flow 60 60 57.504 8 35 68
Mg Ka PX1 550 Flow 30 120 22.955 4 24 76
Ca Ka LiF200 150 Flow 30 120 113.068 6 32 73
K Ka LiF200 150 Flow 30 120 136. 666 2 30 74
Na Ka PX1 550 Flow 30 120 27.725 8 21 80
1.3.2 ek

VRS TR0 B AE i AR A S L R S BA
BEHAEWUELEBRYN GBW RFI K H K —%in e
W 5% » 15 SRR B ) 28 07 T D A R HERE . B LAY
FRUELE 2.
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2.1 BERENZH

SRR — 2 (ERE f HI/Y 170341, 43 53t 125,
105.,97.,85 F1 74 ARAESR . 0 F HBEIE MG W2
S SRR R X R G5 S RO O S S %
(SJF 42 B BRBE 447 500 S T 2 B b M 10 %
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Table 2 Content range of elements

Moy SERWE/ (g gD | AR SHRME/ %
S 20~24 900 SiO, 0. 87~90. 36
F 140~99 100 Al Os 0.68~23.45
Co 0.55~97 TFe; O3 0.21~55. 58
Mo 0.15~15 100 MgO 0.16~21.8
Zr 3.0~556. 9 CaO 0.026~51.1

K:O 0.038~7. 48
Na, O 0.03~7.16

®3 F—HRFRAMETHSHERITELR

Table 3 Analysis results comparison of the same

sample with different size /(ng-g™)
. *j'iﬁ/;;m
TR 125 105 97 85 74 Laas

S 4609.7 4879.6 4905.5 5068.8 6 022.8 5 057.3
F 6 406.8 6 521.7 6408 6 357.6 6 283.8 6 363.9
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MR A A R 360 [ R 9 7= A7l A fE (DZ/
T0130—2006) " kL BE B3R , b 5 A% b BB ol 5 A okE
BERLE A : DAE 97 pm PUF 52) 1 15 (97 pm) AL
F 95%., TiSLH=rE A K, —REH S HAE
& 05 A B AN I TAE &, B SR R 4
REMEREM TR BOE TS .

DFREL 100 g B 5 A, 43 5 & TEH k4, 4
B 2.3.4.5.6 min, 2 i 5 F 454 85. 9%,
94.9%.96.7%.98.5%.98. 1%, SiBIFREE R —&
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Figure 1 Effect of weight on sample size.
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Table 4 The interference spectral lines of elements

ST T H STk 26/ FTHER THE 26/
S Ka 110. 743 6 Co.Mo Ka.Lal 110. 647 9,111. 737 8
F Ka 43.225 8 Zr Lol 42.999 2
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Table 5 Detection limits of the method

SHTIEHR FERHR /(ug e gD
S 15. 06
F 18.93

R6 FEHRBEE
Table 6 Precision tests of the method
TR ARMEE/ (g gD WEEHE/ (ug g7 RSD/Y%
S 370+160 378. 4 1.5
F 406+44 410. 57 1.6

2.5 AEMEBESIE
B3 AN RS 1] I3 54 A v ) oA o ) R 430
W 5 WLITEFEULR D, BIEW & 45 R 548
HEENT S RE,
F7 BREURBSTER
Table 7 Analytical results of reference materials(n=>5)
/(pg-g")
. GSS-3 GSD-2a GSR-7
o R PIE RRWEE PEE REE PHE

S 120 £20 123.5 76 £14 78.3 110 £50 118.4
F 246 = 40 247.91 300 &= 1001 237.9 480 =70 471.1

SR BN, IE D E 4 R TEAR IR 22 AR
F 98 Bl P YA BE G
2.6 HERAWMER

BEDLIEH 3 A HIBRAE AL AT 1 AL E AR HEY)
Bt rmliE S M F LR &/, HF5LREMAE
(LR RGN 26 KL K = B8 J1 EXT B 45 2R
H S BB AT A ESE R, F RRE TIEFER
Rk BT S 45 3R R EAEL AT LB, 5 R IL K 8.
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Table 8 Analytical results comparison of elements in

actual sample and reference material /(pg - g7')

_ GSR-7
TE FY: ORI RS2 RBERS3 M
A P:1E 0. 65 0. 85 0.59 118.92

S 110 £50
2EMH  0.644 0.847  0.594 112.507

1181.8 1879.4 1642.0 474.8
F ZM%{E 480 £70
fb2{H  1201.3 1880.9 1643.5 487.4
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