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Determination of Phosphorus in Simulated High Level Liquid Waste
by Spectrophotometry

KONG Xue-yan, XIA Feng-lin, LIU Yan, GAO Yong-ping, LI Qin
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Abstract: A method for the determination of phosphorus in simulated high level liquid waste
was established. In the presence of bismuth salt, orthophosphoric acid reacts with ammoni-
um phosphomolybdate to produce phosphomolybdenum yellow (PMol2 heteropoly acid) .
which can be reduced to phosphomolybdenum blue by the ascorbic acid. The absorbance was
measured on the spectrophotometer to obtain the phosphorus content in the sample. Experi-
ments were carried out on the absorption wavelength of phosphorous molybdenum blue, the
formation of acidity, the amount of color reagents, the stabilization time, interference ions,
regain recovery, precision, etc. The results show that in 0.8 mol/L nitric acid solution,
phosphorous molybdenum is formed completely after adding strontium nitrate, ammonium
molybdate, ascorbic acid sequentially, which can stable 40 min in room temperature, Ay, =

695 nm. Under the selected experimental conditions, the influence of interfering ions on the
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determination of 0. 2 mg/L. phosphorus can be neglected, if the masses of the interfering ions

are less than those as shown in the round brackets: Si(0.3 mg/L), Fe(4.0 mg/L),
Ni(2.9 mg/L), U (0.8 mg/L), Ce (0.8 mg/L), Mg (0.4 mg/L), Mn (1.0 mg/L),
Al(2.0 mg/L), Cu(l.6 mg/L), Nb(0.2 mg/L), Sr(0.4 mg/L). The relative standard
deviation is less than 3.0% (n=6), and the recovery of standard addition is 99.80%-

103. 34% ., which meets the requirement of analysis. The method can be used to measure the

content of phosphorus in real high level liquid waste.

Key words: simulated high level liquid waste; pectrophotometry; interfering ions; phos-

phorus content
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Table 1 Elements of simulated high level liquid waste and added compounds

¥ JLE [atg7] Fs JLH ety

1 Na NaNO; 14 Ce Ce(NOy); + 6H.0

2 Mo (NH,)§Mo; Oz » 4H,0 15 Nd Nd(NO3)3 + 5H,0

3 Cr Cr(NO3); » 9H, 0 16 Sr Sr(NO;)»

4 Al Al(NO3) ;5 « 9H, 0 17 Ni Ni(NO3)5 + 6H,0

5 Fe Fe(NO;); « 9H, O 18 Mn MnSO; + H, O

6 Ba Ba(NO3)» 19 P A T AR 7R T U

7 Mg Mg(NO;); « 6H,0 20 Pu TR AR R

8 Zr ZrO(NOy); + 2H, O 21 Am S A A 0

9 Eu EuCl; « 6H,0 22 Np ST WA s 1A VR

10 Ru RuNO(NO; )3 23 Sr-Y TS A A o0 7 T

11 Pd Pd(NO3)» + 2H,0 24 Te TS A o 1 T T

12 F NaF 25 Cs TS A o o 7 TR

13 Nb K3 NbO, 26 U AL =Bl ) BT
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Fig. 1 Phosphorus absorption curve
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Fig. 2 Absorbance of phosphorus

in different acid solutions
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Fig. 3 Absorbance of silicon

in different acid solutions
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Fig. 4 Absorbance of phosphorus

in different volumes of bismuth nitrate
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Fig.5 Absorbance of phosphorus

in different volumes of ammonium molybdate
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in different volumes of ascorbic acid-athanol
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at different stable times
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Table 3 Table of interference test

TR o/Cmg+ L™ TLH o/Cmg+L™D
Si 0.3 Cu 1.6
Ni 2.9 Nb 0.2
Mg 0.4 U 0.8
Ce 0.8 Mn 1.0
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1.200
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Fig. 8 Working curve

2.4 BUSHERTHIENIE

HEBAAZ I 1. 0 mL MEABL g L R W 6 13 » i 5
B 07 5 A R A R OB RE Ll A 2
TR P S B ARSI AR 4. ik 4 Rl
6 Y 37 ) ek 54 A X A 9 O 25 S 2. 6206 HLARE AL
T T R R PR TS A A 3R AN B o e A

FA4 B HORNR T B I E

Table 4 Content of hosphorus insimulated high level liquid waste

No. A mae (P) /g pat(P)/(mg « L1 o(P)/(mg L D PR 2/ (mg « L™ se/ %
1 0.525 10. 102 10. 102 9. 880 0. 259 2.62
2 0.527 10. 141 10. 141
3 0.523 10. 063 10. 063
4 0.510 9.807 9.807
5 0. 498 9.572 9.572
6 0. 499 9.591 9.591

T s o (P)=10. 0 mg/L
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Table 5 Recovery of standard addition

e mo (P)/ Mada (P)/ mae (P)/ Ehn
Sinea
ng ng ng i % / %
1 4.621 5. 000 9. 788 103. 34
2 4.523 5.000 9. 690 103. 34
3 4. 680 5. 000 9.670 99. 80
3 & &
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