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Abstract: The reaction heats released by the reaction between nitrous acid and hydrazine and
hydroxylamine were respectively investigated using micro calorimeter C80. The results show
that the reaction heat per mole of nitrous acid with hydrazine depends on their proportions.
While the concentration of nitrous acid is two times higher than that of hydrazine, the reac-
tion heat per mole of hydrazine(AE,) is 284. 4 kJ/mol. The reaction heat per mole of nitrous
acid(AE,) is 166. 7 kJ/mol when the concentration ratio of nitrous acid to hydrazine is less
than 1. Additionally, when the concentration ratio is between 1 and 2, the reaction heat per
mole of hydrazine is between AE, and AE,. The reaction heat per mole of nitrous acid
depends on nitrous acid/hydroxylamine proportions. When the concentration of nitrous acid
is more than that of hydroxylamine, the reaction heat per mole of hydroxylamine AE, is
200. 0 kJ/mol; whereas the concentration of nitrous acid is less than that of hydroxylamine,

the reaction heat per mole of nitrous acid AE; is 194. 9 kJ/mol. The temperature increment
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of feed adjustment for 1 BP in the spent fuel reprocessing process is also discussed and tested.

Key words: reaction heat; nitrous acid; hydrazine; hydroxylamine; spent fuel reprocessing
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Fig. 1 Sample vessel of calorimeter
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Table 1 Heat released when the concentration of nitrous acid is two times higher than that of hydrazine
.. c(HNOy)/ c(N:Hp/ GG S S A/ U5 0 i R 2
(mol « L™1) (mol « L™1) BB g Jeg™H i E/J
1 0.12 0.01 1. 596 6.55 1. 66
2 0.12 0.02 1. 601 9. 89 7.00
3 0.12 0. 04 1. 595 15.70 16. 26
4 0.12 0. 05 1. 606 18.79 21.32
5 0.12 0. 06 1. 605 21. 96 26. 40
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Fig. 2 Relationship of the heat released to the amount
of hydrazine when the concentration of nitrous acid is

two times higher than that of hydrazine

WE 2 Fros . e E RS (N, H) 226
PERRMK  HEMEXRR R
E = 284. 4n(N,H,) ,»* = 0. 991 (6)
HRHA 284. 4 k] /mol B Ry MV AH AR 55 4% B i =X (3)
2 o A B JEE IR I ) SR TR B AE
AE, = 284. 4 k] /mol (D
24 A R A 2 R O~ 1 A% Iy e I 4 42 S I
K DOFAT . EE M PL O~ 1 A5 i 19 i iR
TIAKE i 22 SOg o A i EVARFR 1.5 mL, R 8
J9 1.5 mol/L. i i $idg s T3 2, gk 2
B AT R S B TR i I T i TR I S 1) R /)N T
RN

# 2 WAERR M 0~ 1 f5 I Y 5 A
Table 2 Heat released when the concentration ratio of nitrous acid to hydrazine is less than 1
¢(HNOy)/ c(N2Hy)/ B i S 2 B AR/ JUF-57 ST i P 2

o (mol + L™V (mol + L™ 1) M/ g Jeg™ T E/]

6 0.12 0.12 1. 575 24. 88 30. 49

7 0. 10 0.12 1. 601 20. 68 24. 29

8 0. 06 0.12 1. 583 15. 39 15. 64

9 0. 04 0.12 1. 586 11. 68 9.79

10 0.02 0.12 1. 596 8. 69 5.07
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Fig. 3 Relationship of the heat released
to the amount of nitrous acid when
the concentration ratio of nitrous acid

to hydrazine is less than 1
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Table 3 Heat released when the concentration ratio of nitrous acid to hydrazine is between 1 and 2
¢(HNOz)/ c(NyH,)/ BE i S0 R/ JE& IR I 34

No- (mol « L™1) (mol « L™ 1) BJR /g Jeg™» AE;/ (k] « mol™ 1)
11 0.12 0.07 1. 608 22.16 254.2
12 0.12 0.08 1. 610 22.70 230.7
13 0.12 0.09 1. 605 23.12 209. 3
14 0.12 0. 10 1. 599 23. 30 189. 6
15 0.12 0.11 1. 583 23.46 172. 1

0 BE R RN AE; =E/(c(NyH,) X 1.5 mL)
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Fig.4 Relationship between proportion of AE, and

concentration ratio of nitrous acid to hydrazine
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Table 4 Heat released when the concentration ratio of nitrous acid to hydroxilamine is more than 1
.. ¢(HNO2)/ ¢(NH,OH)/ FE S I R I AR/ SN T A A
(mol « L™ 1) (mol « L™1) ER /g (JegH E/]
1 0.12 0.01 1. 600 2.77 4. 44
2 0.12 0.02 1. 593 5.31 8. 46
3 0.12 0.03 1. 602 7.18 11.51
4 0.12 0. 04 1. 609 8. 05 12. 95
5 0.12 0. 06 1. 594 11.57 18. 43
6 0.12 0.08 1. 592 16. 09 25.62
7 0.12 0. 10 1. 607 17.09 27.46
8 0.12 0.12 1.593 22.19 35. 34
or g 5 Fros i E B 1 5 (NH, OHD
3r BAMEXRRGK HEAELR RS
0p BN E = 200. 0n(NH,OH),7* = 0.991 (11)
.| JERR 200 0 K /mol Bk I 12 15 2k 2 B
= SRR (7 R 0 S BB AE,
ol AE, = 200. 0 kJ/mol (12)
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0 . . . . . AN DL O~ 1 A o 1 il B2 I A RE i 5 22 R0
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Fig.5 Relationship between reaction heat and VLI fif M 1 Bk n CHNO,) 5 R B Ak E
hydroxylamine with presence EIR 7318 6, 18 6 AR A HA X R HH
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TR
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Table 5 Heat released with presence of excessive hydroxylamine
o ¢(HNO»)/ ¢(NH:OH)/ il S S5 0 A/ SR AR
(mol « L™1) (mol « L™1) Mt /g JegH E/]
9 0.12 0.12 1.593 22.19 35.34
10 0.08 0.12 1. 601 14. 40 23.06
11 0.06 0.12 1. 596 10. 78 17.22
12 0. 04 0.12 1. 575 7.66 12. 06
13 0.02 0.12 1. 576 3.78 5.97
14 0.01 0.12 1. 570 1. 87 2.94

HEL 6 B, S0 # B E B 0 i 1R
n (HNO) 2SRRI HAANER RN -
E = 194. 9n(HNO,) ,#* = 0. 999

R IT) &

13

HARPR 194, 9 kJ/mol BP WA BR 5 2 e B I B 79
ﬁﬁ&ﬁ%d\ﬁﬁ#ﬂ’ﬂfiﬂjﬁﬁlmi AE; .

AE; = 194.9 kJ/mol (14)
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Fig. 6 Relationship between reaction heat and
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Table 6 Standard enthalpy of formationt'™

2 RE FR A B / (k) + mol™h)
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NH,OH # —114.2

N, O = 82.1
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2T A& R % A 1 R 2NO, + H,O= HNO, +
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Table 7 Composition of 1BP simulated feed

i Wix ¢/(mol « L™ 1)
N H, 0.08
NH,OH 0.08
HNO; 1.5
UV
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