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Determination of C1, S, N, P, K, Cu, Zn and Br In
Biological Samples by X-ray Fluorescence Spectrometry

LIU Yu-chun, LIANG Shu-ting, XU Hou-ling, WU Yong-bin
( Anhui Research Institute of Geological Experiment, Hefei 230001, China)

Abstract: A method for the determnation of Cl1, S, N, P, K, Cu, Zn and Br in biological samples by XRF with
pressed-powder pellet sample preparation was proposed in this paper. Measurement condition and calibration
model for N, the choice of internal standard for K, Cu and Zn measurements,the eftect of measurement times on
signal intensities are studied in details. The precision and accuracy of the method can meet the requirements of
biological sample analysis. The method has been applied to the determination of these elements in practical
biological samples and the results are in agreement with those from chemical analysis method.
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Table 1 Measurement parameters for elements by XRF
20/(°) /s
K e aalk PHA  #RINZ%
weE TR OER HE
N Ka RX-45 33.92 i 60 3 70 ~340  FPC
37.2 30

O KkKa RX-45 25.505 27.6 20 10 60~350 FPC
P Ka Ge 141.128 143.3 8 4 70~300 FPC
S  Ka Ge 110.844 116.7 10 120 ~300 FPC
Cl  Ka Ge 92.959 94.2 20 10 120~300 FPC
K Ka LF200 136.52 20 100 ~300 FPC
Cu Ka LiF200 45.007 46.6 20 20 80 ~340 SC
Zn Ko LF200 41.78 42,5 10 10 80~330 SC
Br Ka LiF200 29.954 31 50 25 90-~290  SC
Rh  Kac LiF 200 18.454 8 100 ~300 SC
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WBiIEAEHE R UBRITE N F AR 4R S, Rh Table 2 Relationship between .signal intensities
Ko J%iiﬁ%Xj‘ K Ca ﬁ %EE}] _-EJZIK')FMH’E [T] and measurement times
AT Rh Ko HEMHCAAENPANE K TR h/keps
FRIKMREZ . S ARHNEMERETE : 2 3 4 ) 6
28 7L 1 2 Cl 67.22 71.67 74.26  76.28  78.20  79.95
~ IR 47.88  49.95 50.19  50.48  50.63  50.90
0.57 0.5 0.5 0.5  0.55 0.5
6001 1 ks 160.5 178.3  184.5 190.0  195.7  201.3
o @ 314.9  327.5  335.8  342.6  348.7  354.4
2100 o Cu 0.70 0.73 0.75 0.75 0.74  0.74
= Zn 4.83 4.82 4.90 4.97 4.98 4.98
200 Br 3.51 3.55  3.55  3.60  3.55  3.57
0 : . I/ keps
0. 1. O 2.0 3.0 ﬁ?
w(K) /% 7 8 9 10 11 12
N R Cl 8§1.63 83.22 84.84 86.13 87.52  88.79
| 50.97 51.13  51.21  51.43  51.62  51.69
= 0.55 0.57 0.57 0.5  0.55  0.55
0.5 206.4 211.2  215.7 219.5 223.7  227.3
359.7  365.5 370.3  375.5 379.7  384.1
o 0 | . Cu 0.76 0.76 0.73 0.74 0.73  0.75
o0 om0 Zn 500  5.01 5.01 504 4.98  5.08
2 @mEUam& _ Br 3.55 ﬁé 3.60 3:_59__ 3.60 3.58___
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Table 4 Precision and accuracy tests of the method

1

_ wy/10 °
TR - RSD/%  STD/%
C.V. X

Cl 400 +40 406. 9 0.34 0.35
S 1470 + 240 1440.2 0. 82 0.80
N 16 100 +400 15883.3 3.53 3.48
P 1360 + 60 1499.8 1.21 1.34
K 1380 +70 1384.2 1.86 1.87
Cu 4.910.3 4.9 2.79 2. 81
Zn 23 +2 24.4 1.33 1.41
Br 0.56 +0.13 0.65 15.38 17.86
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Table 5 Comparison of analytical results

A, H 51k

06GA713 06G4714 0664715 064716 06G4717

A HFE R EER AR R R R A 3R

(3227 0.0 390.6 379.0 260.4 240.0 305.1 308.0 463.3 422.0
S 9923 974.7 761.0 714.1 1043.3 1037.9 1194.0 1204.6 1147.4 1057.9
N 118 112 L09 121 0.97 LO2 L2 L3 144 1.49
P I119.61032.3 923.5 944.4 913.7 849.1 1045.3 1098.6 1236.8 1295.7

K* 105 1.04 173 179 099 L1 095 09 014 0.14
Co 3.0 29 105 10,9 3.0 2.6 17.0 18.6 14.8 16.0
Zn  13.6 12.4 16.5 159 18.2 17.6 22.1 22.9 20.1 8.3
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