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Determination of Phosphorus Content in Phosphorus-containing
Feed by EDXRF Method
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Abstract: A new method for the determination of light element phosphorus in feed by energy dispersive
X-ray fluorescence ( EDXRF) analysis was proposed. An indirect measurement was applied, and the
target elemental phosphorus was converted into quinoline phosphomolybdate by a series of chemical
reactions. After washing, filtration and drying, the content of molybdenum element in the sample was
measured by EDXRF. And according to the relationship between the phosphorus element and the
molybdenum element in the chemical products, the content of phosphorus can be calculated. The
optimum determining conditions of molybdenum element were also investigated. By calculating the peak-
to-back ratio of character line of molybdenum element, the relation curve was drawn. The optimal tube
voltage of molybdenum element was 27 kV, the optimal tube current was 9 wA, and the best measuring
time was 120 s. In this experiment, the content of phosphorus in phosphorus-containing feed was
22.36% , the relative standard deviation was 0.46% , and the relative range was 0.24% . The
consequence was in accord with the result of the melting method ( X-ray fluorescence analysis). The
analytical method of combination of physics and chemistry was put forward, some problems such as low
detection efficiency and poor measurement accuracy were conquered, and the results showed that the
experiment had good accuracy, stability and repeatability. The method provided a new way for
measurement of phosphorus in feed, and showed good reference and directive significance for the
determination of other light element content by EDXRF as well.
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Tab.1 Standard sample content preparation ratio

F: RPHIR  ZRUOIE B/ BRI HOTER R

S5 PiR/g JRE/g g EABUR RSB/
1 0.15 0.15 0.3 50 31.23
2 0.18 0.12 0.3 60 37.45
3 0.21 0.09 0.3 70 43.69
4 0.24 0. 06 0.3 80 49.94
5 0.27 0.03 0.3 90 56. 18
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Fig.1 Relationship between peak-to-back ratio

of Mo element and tube voltage

1.5.2 fpfEdi

TE S5 PR WA L TR 27 KV FII 4 10 (1) 120 s 254
TLERTE 4 ~13 pA BTN, 45 R R W RS
R 9 pA W 2 Firos .

8 9 10 11 12 13
B HL/PA

K2 FHTREELSERRMNCER

Fig.2 Relationship between peak-to-back ratio

of Mo element and tube current
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Fig.3 Relationship between peak-to-back ratio

of Mo element and measurement time
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Tab.2 Experimental data and results

- LTS
1 2 3 4
Cyo/ % 47.63 47.71 47.66 47.70
Wi./8 0.1428 0.143 1 0.1430 0.143 1
Woino /8 0.003 844  0.003 805 0.003 847 0.003 849
Wi /g 1.1152 1.117 4 1.1195 1.1210
Wpin /8 0.01429  0.01434  0.01423  0.01438
Cpoyy /% 22.33 22.41 22.23 22. 47
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Tab.3 Measured results of validated samples of

mass fraction of Mo %
o GGETE R
1 2 3 4
1 34.18 40. 10 46. 39 53.03
2 34.41 39.83 46. 58 53.06
3 34.38 40.73 47.00 53.12
4 34.15 39.93 46. 81 53. 11
5 33.57 39.11 46.22 52.21
6 33.56 39.73 46. 47 53.61
7 33.68 40. 24 46.12 53.13
8 33.49 39.98 46. 18 53.00
9 33.98 39.35 46. 14 52.93
10 33.16 40. 04 46. 49 52.38
KAl 34. 41 40.73 47.00 53.61
/M 33.15 39.11 46.12 52.21
SE 45 33. 86 39.90 46. 44 52.96
T 1R A 24 0.42 0.45 0.30 0.39
AF X o v AR 22 1.24 1.13 0.65 0.74
HYE 33.54 40. 07 46.27 53. 04
A X 1R 22 0.95 0.42 0.37 0.15
GEROR &= 3.72 4.06 1.89 2. 64
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Tab.4 Results of repetitive test of mass fraction
of phosphorus %
AR A
(CE=
1 22.33 22.35 22.37 22.36 22.35 0.077
22.38 22.39 22.39 22.39 22.39 0. 024
22.26 22.24 22,20 22.23 22.23 0.113
22.40 22.40  22.39 22.43 22.41 0. 081
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