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UO2C>04- TRPO
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( , 102201)
H, SO~ HNOs- H, 0, , U0,C,04+ TRPO
, 0.14 mol/L H, SO, , ,
, 620 nm ,
Rm(UO2* I P) £1.4%x10° , Ry (G042 / P) £8.8%x10° Rm(G0,2 /P) <3.6x
10°(1 ) - B-
, 99.8 % 101.1 %,
0.02 mg/L , 3 %, 97 % 103 %
: U0,C,04- TRPO
: 0613. 62 DA
20 %TBPO/ U0O,C,0,4 , U0O,C,04-
TBPO [1] Rm(H2C,04/ HNO3) >3, UO2* 30 % TRPO/
H,C,04 , U0,C,04- TRPO (2l
[3] , UO2*Y G042 ,
(4ol : : H,SO,- HNO3
H>0, , ,
(5]
( ) ( ) (78
, 10 [9 12]
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[13 15]
OoP , )
1
1.1
: KzHPO, : 10.0,1CG. OU g/ mL ;20.0 mmol/ L
1.2358 ¢ (N +iz) sM0702- 4H,0 150 mL , 50 mL ,
, 100 mL. , ;14 mg/ mL
1.49g ( 1750+50) 200 mL , 150 mL
100 mL ; © 5 % NaS03 5 %WNaSO; 14 i H2S04
H, SO, 5,9 mol/L ;0.5 mmol/L : 24.6 mg (
SIGMA ), 100 mL , ;30 % (TRPO)/
(OK) TBP : 50 g/L N&CO3; 1 mol/L HNO3
3 , ; A | 2.0g9 25 mL
, 66 mL 9 mol/L H,SO4 , 100 mL ) B
( 0.06 g , , 100 mL , ) , :
U0,C,04- TRPO [3];721 :
1.2
1.2.1 30 % TRPO/OK , TBP U0O,C,04 -
TRPO 100 mL , 0.5mL 9 mol/L HzSO4,5mL 15 mol/L HNO; 0.5
mL 30 % H,0,, , ( )
2 3 1 2mL 9 mol/L HySO,4,
) 10 mL ,
1.2.2 - - ( 101 g)
25 mL , 15 mL , 1 0.3% , 1 mol/L NaOH
, 1 mol/L H;SO, 0.7 mL 5 mol/L
H, S04 1.5 mL 1.5 mL 10 mmol/L , 1.0mL 14
mg/ mL , , 2.0 mL 0.5 mmol/L , 30
min lcm , , 620 nm
1.2.3 - B-
( 5Mg) 25 mL , 0o0m 1 03 % ,
1 mol/L NaOH , 1 mol/L HzSO4 0.5 mL
5 mol/L HySO4 3 mL , 20 mL ,
15 min, , , 1.0 mL 14 mg/ mL , ,

0.25 mL 0.2 mg/ mL B , , 15 min, 300 min 1cm
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) ) 585 nm ,
2
2.1
2.1.1 10M g 25 mL R ,
500 740 nm A, 1 1 , 500 740
nm , , 820 nin -
2.1.2 10u g 25 mL ,
Bmoil . H; S04 , A, 2 2 , 0.7
1.0ml. 5 mol/L HxS0, ( H,S0, 0.14 0.20 mol/L) , ,
5 mol/L H,SO, 0.7 mL
0.7 9 Ir
0.6 0.8
0.5 "\-—-.—..2
0.4l 0.6}
: <
< 0.3 0.4F
0.2 0.2b
0.1 1 —
, 0 1 1 L 1 L 1 1
0d= o e o 0.4 0.5 0. 3(Ho.sz) )7&3_ 0.9 1.0 1.1
l/nm 2 4.
1 2 H,0,
Fig.1 Absrption curvesof phogphorus Fig.2 Reationship between added
1— (bank reagent) , amount of H,S0, and absorbance A
2—m(P) =10ug 1— (blank reagent) ,
2—m(P) =10p g, c(H,S0,) =5 mol/L
2.1.3 , ) )
) 1.0 2.0mL , 1.0
2.0 mL 10 mmol/L ;0.5 2.0 mL 14 mg/ mL 1.8 2.2 mL 0.5 mmol/L
1.5 mL , 1.5 mL 10 mmol/L 1.0
mL 14 mg/ mL 2.0 mL 0.5 mmol/L
2.1.4 104 g ,
A, 3 3 , - - 30
mn A , 30 min
2.1.5 2.0,4.0,6.0,8.0,10.0p ¢ 25
mL , “1.2.2 ,
4 4 0 0.4mg/L
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0.8 0.7r
2 0.6
0.6 l-‘_.—---'~‘\“—¢—-‘_'__§‘ 0.5F
0.41
0.4
< < o.3f
0.2} 0.2F
1 0.1F
—— ——t
0 20 40 60 0 5 0 15
t/min m(P)ug
3 4
Fa.2  Saniiity of the conwiax FHg.4 Sandard curve of phogphorus
1-— (ank resgent) ,

2—m(P) =10pg

2.2 (MDL)
3 S (MDL) 6
A =0.065, p(P) =0.04 mg/L ; s=
0.009,3s=0.027, MDL= 0.02 mg/L
2.3
25 mL 5.0ug 5 ,
, 1 Rm(C,042"/ P) >8.8%x10%
1
Table 1 Influence of impurity ionson determination of phogphorus
(impurity ions) M (P) a/M g Rm m (P) me/M g Y/ %
1.7%x10° 3.4x10? 5.1 102
uo,2* 3.4x10° 6.8 x 102 4.9 98
6.8x10° 1.4x10° 51 102
1.2x10° 2.4 x10? 5.0 100
Na* 8.8x10* 1.8x10* 5.1 102
1.8x10° 3.6 x10* 5.2 104
3.1x10° 6.2 x 107 5.0 100
NOs~ 6.2x10° 1.2x10° 5.2 104
9.3x10° 1.9x10° 5.2 104
1.4 x10* 2.8x10° 5.1 102
CO3%" 2.8x10* 5.6 x10° 5.2 104
5.7x10* 1.1x10* 6.1 122
8.8 x10° 1.8 x 102 4.9 08
4.4%10° 8.8 x 107 5.2 104
CO2" 6.2x10° 1.2x10° 0.5 10
2 8.8 x10° 1.8x103 0 0
8.8 x 10 1.8 x 10 5.1° 102
1.8x10° 3.6 x 10* 52" 104
(note) ™" 1 (obtained results ater through one time wet cinefaction)
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H2 S04 HN Oz H20, 1 , Rm(C04°" 1 P)= 3.
6x10" 5 % . 25mL ,
UO%* Na* NOs~ COs*” P (Rm) 1.4 x10°,3.6 x10*,1.9 x 10°
5.6x10°
2.4
0.10 mL 30 % TRPO/ OK(m(P) =2.285 mg) ,36.8 mg TBP( m(P) =4. 284 mg)
18.0 mg UO,C,0,- TRPO(m(P) =779.3U g) 3 100 mL , 4 1.2.1
“1.2.2 , :
2 2 . Hy SO+ HNOg H,0;,
99.8 % 101.1 %
2

Table 2 Converdon ratioes of organie phogphorus to inorganic phogphorus

(samples) m(P) ad Mg m (P) medH g YT %
0.10 mL 30 %TRPO/ OK 2.285 2.311 101.1
36.8 mg TBP 4.284 4.297 100. 3
18. 0 mg UO,C,04 TRPO 0.779 3 0.778 99.8
(note) :n=6
2.5
5 , “1.2.17 )
, “1.2.2 “1.2.3 ) 3 3 )
- - (A) - B- (B)
; 3 %
3
Table 3 Analyticd resultsof samples and comparion
m (P) medH g ! %
(samples) m(P) a/M 9
A B A B
UO,C;04 TRPO(1) 662 658 660 -0.6 -0.3
UO,C;04 TRPO(2) 750 728 746 -2.9 -0.5
18. 0 mg UO,C,04- TRPO 779 783 759 +0.5 -2.6
779 778 784 -0.1 +0.6
0.10 mL 30 %TRPO/ OK 2 285 2311 2325 +1.1 +1.8
36.8 mg TBP 4284 4 297 4 380 +0.3 +2.2
(noteg) ¢ ™" uo,2* (cadculated phosphorus content according to andys's re-
sultsof UO,2* in samples) ; A: - - (determinated results of phogphorus with
polyyirnylacohol-et hylviol et- heteropoly molybdo phosphoric blue) ; B: - B- (deter-

minated results of phogphorus with polyvirnylacohol-rodamine B- heteropoly molybdo phosphoric)
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2.6
30 % TRPO/OK,TBP  U0,;C,04- TRPO 6
m (P) mea, s, St Y 4 4 ,
3 %, 97 % 103 %
4
Table 4 Precison and recovery ratio of determination method
(sanples) m(P) ad/ My m (P) med Mg s/ mg sd % Yl %
0.10 mL 30 % TRPO/ OK 2. 285 2.311 0. 050 2 101+£2
36.8 mg TBP 4.284 4. 297 0.134 3 100+ 3
18. 0 mg UO,C;04- TRPO 0.779 0.778 0. 009 1 1001
(note) :n=6
3
(1)  H2S04+HNOs H,0 U0,C,04 TRPO
99.8 % 101.1 %
(2) - -
, 30 min, 620nm P (P) =0 0.4 mg/L
: (MDL) 0.02 mg/L ,
3 %, 97 % 103 %
(3 25mL ,Rm (G042 /1 P) £8.8%x10° Rm(C,03 /P) <3.6x10%(
1 ) : UO2* Na" ,NO;  COs*
(Rm) 1.4%x10° 3.6 x10*,1.9x10° 5.6x10°
(4) - B- , U0,C,04+ TRPO ,
30 % TRPO/OK  TBP , ,
3%
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DETERMINATION OF ORGANIC PHOSPHOUS
IN UO,C,04: TRPO COMPL EX

GUO Yi-fe, YUAN Jiarhua, L IAN GJunfu, JIAO Rong-zhou, L IU Xiu-gin

(Ingtitute of Nuclear Energy Technology , Tsnghua Univerdty,
P. O. Box 1021, Bejing 102201, China)

Abstract :Organic phogphorusin UO,C,0,- TRPO complex is converted to inorganic phogphorous
with H; SO, HNOs H20, wet cingfaction method. In 0.14 mol/L H,SO,4 solution contai ning war
ter soluble polyvinylalocohol as stabilizing agent , the highly sendtive ion-asociates are formed by
the reacetion of badc dye ethyl violet with heteropoly molybdophogphoric blue. Sectropho-
tometric method is used for determination of phogphorus with these ion-asociates. The ab-
rbance maximum is at 620 nm. Determination of phogphorusis not afected with mass ratioes
R(UO**/P) £1.4%x10° ,R(C,0,°" / P) 8.8 x10” and R(C,04°"/ P) <3.6 x 10* (one time
wet cinefaction must be corried out) . In agueousphase, phosphorus can be directly developed and
determinated. This method is contrasted with polyvinylacohol- Rodamine B-heteropoly molyb-
dophosphoric blue, analytical results are in good coincidence. Converson ratio of phogphorusis
99.8 % 101.1 %. The minimum detection limit is0.02 mg/L. The relative standard deviation
is3 %. The recovery ratio is97 % 103 %.

Key words: UO,C,04- TRPO complex; organic phogphorus; wet cinefaction method; ec

trophotometric method



