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Fluorimetry of Nitrite and Its Applications

QIAN Hong-juan, WU Ji-zong, ZHANG Li-hua, LIU Jun-ling

China Institute of Atomic Energy, P. O. Box 275(88), Beijing 102413, China

Abstract; A new fluorimetric method for determination of nitrite was studied, based on the

reaction of 5-aminofluorescein in acidic medium to form a new compound which was no fluo-

rescence and reduced to highly fluorescence in alkaline medium. Effects of metal ions impuri-

ty were discussed. The acidity and measuring time were given. The precision of this method

are 4% and 5% respectively. The recoveries are between 96% and 106 % in nuclear fuel re-

processing solution and between 96% and 103% in high-level radioactive liquid waste. The

method is applied to the determination of NO, in nuclear fuel reprocessing solution and high-

level radioactive liquid waste and nitrocompound in organic liquid waste.
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Proposed reaction for NO, analysis procedure
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Fig. 2 Excitation(a) and emission(b) spectra
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Table 1 Materials investigated for interference
(Ions) m(M" ) aa/pg m(NaNO2) et /ng o/ % (Tons) m(M" ) aa/pg m(NaNOy) nea/ng /%
Uuozt P 35 4.99 0 Sef ™ 100 10. 21 +2.1
Np(V)HP 10 4.93 —0.01 Ni?* 50 10. 59 +5.9
Th** 100 10.13 1.3 As?t 50 10. 21 +2.1
Zrtt 100 9.26 —7.4 Sbét 50 9.67 —3.3
Mof* 50 9.87 —1.3 Cd** 50 10. 60 +6.0
Nb®* 100 9.49 —5.1 Fe?! 0.8 7.72 —22.8
Y3+ 50 9.12 —8.8 K* 100 9.07 —9.3
Ru?* 100 10. 34 +3.4 Mg? " 50 9.55 —4.5
Yb? 50 9.07 —9.3 Ag’ 15 9.62 —3.8
Eu’* 100 9.89 —1.1 Crit 50 10. 31 +3.1
Sr? ™ 100 9.94 —0.6 Sn?+ 50 10. 69 +6.9

(Note) : HUO3 Np(V) 5

ng(Mass of added standard sodium nitrite of UO3" and Np(V) is 5 ng)
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Table 3 Determination results of synthetic sample

No. Mmea /NG M (meat add) / DE Y/%
1 6.19 11.1 100
2 6.24 11.4 106
3 5.74 11.0 98
4 5.82 11.1 100
5 6. 37 11.2 102
6 6.11 11.3 104
(Note) : 5 ng(Mass of added

standard sodium nitrite is 5 ng)

NaNO, 0.3 ~15 ng/mL ¢ N 4
, Y =
6.516 1x + 1.074 1(Y & p(UV)) =225 g/L.p(Np(V))=0.1 g/L,
2= r r
NaNO, ). =0.999. 10 ng p(PuCV ) =2.2 g/L, p(Zr(IN)) =0.9 g/L.
NO; 10 ’ p(Te) =0. 19 g/L, p (Mo (V1)) =0. 8 g/L.
0
1.5%. 12 ng/L. p(Rw=0.51 g/L.p(Pd)=0. 32 g/L.
3.7
. 5.0 mol/L HNO,,
1 000 o 11 ,
2, 6 NO; ,
, 3. 3 , 6 4.
NO; 6.08 ng,
0 0/ 0
4.1%, 98%~106% . A NO;
Table 4 Determination results of samples from pilot scale
2 ,
c(HNO3),/
Table 2 Composition of synthetic sample t Mmea/0g 52/ %0
(Process) (mol « L™1)
(Ions) ~ p/(g+ L") (Ions)  p/(g+ L") 20 min- 6. 54 °0.2 01
(Dissolution) 40 min 5.688 16.7 2.8
1h 4.56 22.3 1.9
16(07Rs 0.05 Sr2 40 A
1.5 h 4,05 29.3 1.6
Pu“ 0.50 Cdz\ 5.0 2 h 3.792 22.7 1.4
3 h 3.57 16.7 2.3
Nb 325 As'T 1.0 4h 3.56 8.70 0.9
Zrtt 180 Se 2.5 (Warm 6h ) 15.7 2.4
preservation) 8 h 3.63 4.61 1.5
Ru 110 Sn 4.5
Pt 1h - 4.23 3.3
Ba?* 85 Agh 4.6 (Pt catalysis)
Mo® " 165 Fe3t 200 3. 64 3. 64 2.2
(Acidity adjustment) (Before
Re 525 Rb 20 acidity
adjust-
Cs 120 Te 25 ment)
1AE
Ge 4.5
(Note): n=6
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Table 5 Recovery of NO; at pilot scale 1 mol/L R 108
o 3 10°
(Sample) Mmea/NZ M (mea-tadd) /NG Y/ %
’ b b
3.51 8.71 104 R

2 8.22 13.1 98 49 ng/L
3 5.77 10. 8 102 ‘
4 4.93 9.92 100 °

# #
5 6.12 10.9 96 4.2.2 1 2
6 1.73 9.82 102 3 , ,
7 5.41 10. 7 106
8 3.959 8.31 96 6

(Note) : 5 ng(Mass of added

standard sodium nitrite is *

-

6

Table 6 Determination results of high-level radioactive liquid waste

(Sample) s/ 0 /A Y/ (Sample) i/ 0 /A Y/
1%-1 17.7 2%-1 17.5
17-2 18.9 4.4 2%-2 17.9 1.6
17-3 19.2 27%-3 17.4
17-3 24.0 96 2%-1 22.7 103
(Note): 17-3 27-1 5 ng(Mass of added standard sodium nitrite of 1% -3 and 2% -1"is 5 ng)
6 .2 s
4.4%  1.6%; 96 %% ; NO, .
103%.,
o (1 ,
4.3 1. 00 mL 4 mol/L NaOH,1. 00 mL 6% H,O,,
, 30 min;
, (2) 1 mL 1 g/L NiCl,, ,
3 R 30 min, o
o )
1#,27 , , 0.1,0.2
\ —NO, mL 3 1% ,
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7 > 5% 96 % ~
Table 7 Determination results of organic liquid waste 103%,
(NO7)Y/  p(NO3 ) (meatadey / (3)
V/mL 0 o 2 ) (meat add) Y%
(Sample) (ng * mL™1) (ng » mL™1) R
1% 0.1 7.19 10. 6 102 96 % ~105% .
0.2 13.6 20. 6% 105
0.2 14.2 20, 62 96 .
2% 0.1 6. 64 [1] ; ,
0.1 7.24 Lyl . 2002, 18(4):
0.2 12.8 294-296.
[2] Tsikas D, Boger R H., Bode Boger S M, et al.
(Notes): 1) 3.33 ng (Mass of added nitro-

ethane is 3. 33 ng) ;
2) 6.66 ng (Mass of added nitro-
ethane is 6. 66 ng)

7 , 96 % ~
105%, 17,27 ,
5
@) 5-
° 42 ng/L;
Fe*" (80 ) EDTA ;
(2) ,
4% 96 % ~106% .
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