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Determination of U(]V) and Hydrazine Nitrate by Volumetry

CAO Xi, WANG Nan-jie, ZHANG Tao, WANG Lin, GUO Yu-hua
Nuclear Fuel Plant of Lanzhou, Lanzhou 732850, China

Abstract: To be determined U(]V) and hydrazine nitrate in exist together, chromium(V[)and
1,10-phenanthroline is used individually as oxidation titrator and indicator for U(IV),and N-
bromineimino and methyl red is used individually as oxidation titrator and indicator for hy-
drazine nitrate, U([V) and hydrazine nitrate in the same sample is determined sequentially in
the nitric acid by adjusting concentration of nitric acid. Results show that the precision is
better than 2.0 % when the mass concentration of U(IV) is ranged over 5. 5~205 mg/mL;
and the precision is better than 2.0 % when the concentration of hydrazine nitrate is ranged
over 0.05~1.0 mol/L.
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Table 1  Composition of analogue sample

No.  p(UCN))/(mg+ mL™1) ¢(NH2>NO;3)/(mol « L™1)

1 97.0 0.1447
2 220.1 0.0522.0.144 7,
0.6553.,1.0015,
1.500 1
3 11.0, 55.0, 0.1447
110.0, 220.1
4 50.0 1.0790
1.4
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Table 2 Effect of concentration of hydrazine nitrate on determination of U( V)
No. ¢(NH;NO3)/(mol « L™1) oCUCN)) mea/ (mg « mL™1) ¢(NH2NO3) e/ (mol « L™1)
1 0.052 2 220.1 0.051 2
2 0.144 7 221.8 0.143 6
3 0.6553 220.5 0.645 8
4 1.001 5 220.8 1.046 2
5 1.500 1 219.7 1.5139
(Note) : p(U(IV))=220. 1 mg/mL,c(HNOs) =6 mol/L
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Table 3  Effect of sample system on determination of hydrazine nitrate after U( V) titration

No. e(UCIN))/(mg « mL~1) oCUCN D) mea/ (mg » mL™1) ¢(NH2NO3) mea/ (mol « L1
1 220.1 221.8 0.144 3
2 110.0 109.5 0.147 2
3 55.0 54.8 0.1456
4 11.0 10.7 0.1438

(Notes) : ¢c(NH;NO;3) =0. 144 7 mol/L, ¢(HNO;) =2 mol/L

4 Ul , NO; >=1X10""* mol/L
, NO; )
Table 4 Effect of excess chromium(V[) in sample system NO;
° 2
on determination of hydrazine nitrate 110 % mol /L, )
after UC V) titration
2.6 U(N)
No. m(KyCry07) 400/ mg ¢(NH2NO3) mea/(mol « L™1)
b
1 2.0 0.144 3
UCN),
2 3.0 0.1437
o b
. 144 4
’ -0 ’ . 1mL 1% , 1.4
(Notes) : p(U( V)) =97 mg/mL,c(NH; NO3;) =0. 144 7 6
b b o
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Table 5  Effect of NO, on the determination of hydrazine nitrate
No. V(NO3z ) aqa/mL ¢(NO3 ) mea/(mol « L™1) ¢(NH2;NO;3) e/ (mol « L™1)
1 0.05 3.14X10 4 0.107 4
2 0.10 6.28 X101 0.108 8
3 0.15 0.94X10"° 0.1033
4 0. 20 1.26 X103 0.091 4

(Notes) : ¢c(NH2NO3)=0. 108 0 mol/L,c(HNO3;)=2 mol/L
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Table 6  Effect of phosphoric acid on the determination of hydrazine nitrate and U( [V)
No. ¢(H3PO;) qa/(mol « L™1) oCUCIN)) mea/(mg » mL~1) ¢(NH2;NO3) ea/(mol « L™1)
1 0. 50 97.4 0.144 2
2 0.32 97.2 0.143 6
3 0.16 97.5 0.145 8
4 0.08 96. 2 0.145 2
5 0.02 97.7 0.1439
11~205 mg/mL ,6
1'2‘_.___.__._._.1 5. <1.3%., Ui\ s
:(1): +1.8%; 0. 05~
o6k 0.1 mol/L .6 5:<<4.5%,
§ ) S *? . +3.5%;
RS 0.1~1.0mol/L .6
0005 0 15 20 25 30 35 5:<<1.0%., ,
t/ min +1. OV .
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Fig. 3  Stabilization of hydrazine nitrate 3
and UC [V) after sampling D)
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Table 7 Measurment precision of hydrazine nitrate and U([V)
(Sample) s/ %
oCUCN D) mea/ c(NHzNO3) mea/
p(UCN )/ ¢(NH:NO;)/ g e L) ol Lt - N,
(mge+mlL™1) (mol « L)
5.55 0.0937 5.29(1%+2.8%) 0.094 1(1£0.8%) —4.7 +0.4
11. 00 0.052 2 11.20(1£1. 3%) 0.053 8(1+E4.2%) +1.8 +3.1
172.0 0.0937 170. 7¢140.7%) 0.0935(140.6%) —0.8 —0.2
205.3 0.4810 206.0(140.5%) 0.482 7(1£0.4%) +0.3 +0.4
120.0 1.0790 118.8(14+0.9%) 1.070 7(14+0.9%) —1.0 —0.8

(Note) :n=6
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