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Table 1  Results of recovery test(n =5)

sample added N,0,/g found N,0,/g N, O, recovery/% added N,05/g found N,05/g N, O5 recovery/ %
1 0.8214 0.8201 99.84 9.7429 9.9092 101.71
2 1.2686 1.2554 98.96 9.2146 9.4377 102.42
3 1.5087 1.5215 100. 85 8.3336 8.2421 98.90
4 4.8697 4.8688 99.98 6.5749 6.5799 100.08
5 8.2324 8.2310 99.98 5.7684 5.7655 99.95
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Table 2 Effects of different oxidants on

the analyzed concentration of N,O, %o
No. KMnO, Ce(S0,),
) 2.0442 0.9755
2b 2.0386 0.9727
3b 2.0249 0.9741
4" 2.0463 0.9738
5 25.7656 23.5437
6 18.9642 17.3828
7 10.5762 9.0187

Note: 1) The determination results of nitric acid(98.2% ).
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Table 3 Effects of ampoule ball and pipette sampling

on the analytical results

sampling method

N, O,
No. ampoule ball
and N,O05/%

pipette

(parallel sample) (parallel sample)

1 N,O0, 3.36 3.74 3.01 2.87
N, O 30.54 29.70 34.48 34.59
2 N,0, 3.45 3.48 2.78 2.72
N, O, 26.03 26.15 32.94 32.46
3 N, 0, 3.93" 3.87" 3.04 2.98
N, O 32.36*  32.98*  46.57 46.53

Note: * ) represents saturated N, O solution at 20 C.
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Table 4 Effects of different solvents on

the analyzed concentration of N,O;

No. NaOH pure water
1 30. 60 25.01 24.03 24.03
2 16.08 19.27 14.47 14.26
3 30.04 29.88 24.01 24.21
4 29.13 38.82 20.87 20.98

3.2 AWEEMBEES NMR EHESEZNERILE

FE G BAZ R ILIR B I S o o X [a] — 4 it 23
Jol {52 PR 35 R SE 5 NMR 35 AH 25 45 3 B, 45 2R
W 6, Hrpxh T N, 0, & & 1y % 1 FH I 2 23 A , 45
RN TR — B fE; AT N, Oy 5 i /BT 45 1) 5
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Table 5 NMR data for samples

chemical shift integral ratio of

No. spectra
acetonitrile sample acetonitrile and sample
1 '"H NMR 2.4214 14.0482 30.000 : 8.303
"N NMR  186.425 287.895 10.000 : 14.252
2 '"H NMR 2.2907 13.7650 30.000 : 11.238
N NMR 182.897 290.330 10.000 : 17.162

x6 WESBREMERNISWER
Table 6 Determination results by combination of

the titration and NMR spectra

N, 05/ %
No. N,0,/% :
titration NMR spectra
1 4.1887 33.9404 33.4072
2 2.7563 27.7642 28.0351
4 & it

£ N,0,-N,05-HNO, & F (19 70, i 5 15 A
FE 5 NMR 25 Gk 70 AT W) B0 o T % RORS 1 2
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Two Methods for Analyzing N,O, and N,O; in Anhydrous HNO,

ZHANG Jing, WANG Li, SU Min, ZHANG Xiang-wen, MI Zhen-tao
(Key Laboratory for Green Chemical Technology of the Ministry of Education,

School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: The concentrations of tetroxide dinitrogen (N, O, ) and pentoxide dinitrogen(N,O;) and nitric acid in N,0,-N,0,-HNO,

system are measured by the chemical titration and the nuclear magnetic resonance spectra (NMR ) combining titration, respectively.

And its results from two methods were compared. The effects of the oxidants,the solvents and the sampling methods on the concen-

trations of N,0,,N, O, analyzed by the chemical titration were also investigated. The results indicate that both the NMR combining

titration and titration are in agreement and accurate for the analysis of N,0,-N,O0-HNO, system. N,O, concentrations analyzed by

using cerium sulfate as oxidant are more accurate than that of potassium hypermanganate as oxidant. The results of sampling by using

ampoule ball are better than that of sampling by using pipette. Comparing with the aqueous solutions of sodium hydroxide as solvent

to analyze N, O concentration, distilled water used as solvent gives the higher accuracy and the better repeatability.

Key words: analytical chemitry; pentoxide dinitrogen(N,O, ) ; tetroxide dinitrogen(N,O, ); chemical titration; nuclear magnetic

resonance spectra



