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Abstract: The exothermic reaction behavior of TBP with nitric acid and 30% TBP-70% n-
dodecane with nitric acid was studied by adiabatic accelerating calorimeter. The influence of
the diluent on the exothermic reaction was determined by the comparison and analysis of the
two series of test results. The results show that the higher the concentration of nitric acid,
the lower the onset temperature of the self-exothermic reaction of TBP or TBP-n-dodecane
and nitric acid, the higher the heat release and the pressure increase. Under adiabatic condi-
tions, the presence of diluent n-dodecane exacerbates the exothermic reaction, resulting in
lower reaction initial temperature, lower activation energy, and higher energy release.
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Fig. 1 Schematic of ARC calorimeter
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Table 1  Testing conditions of sample
FE FE it 853
5 4l TBP HNO; 30% TBP-70 % iE -+ — k%
1 0.5 mL - -
2 0.5 mL 0.5 mL(2.0 mol/L)
3 0.5 mL 0.5 mL(4.0 mol/L)
4 0.5 mL 0.5 mL(8.0 mol/L)
5 0.5 mL 0.5 mL(10.0 mol/L)
6 0.5 mL 0.5 mL(11.8 mol/L)
7 0.5 mL 0.5 mL(14.7 mol/L)
8 0.5 mL(2.0 mol/L) 0.5 mL
9 0.5 mL(4. 0 mol/L) 0.5 mlL
10 0.5 mL(8. 0 mol/L) 0.5 mL
11 0.5 mL(10. 0 mol/L) 0.5 mL
12 0.5 mL(11. 8 mol/L) 0.5 mL
13 0.5 mL(14. 7 mol/L) 0.5 mL

1.3.2 i R0rR s 2 o # #X
F) i Tk Ry A
_ do

) ad . . O —0\"
my =9, = Mk (=) (3)
CIECS
p=—"0 4)
O — 0\"
Aa;ld ) ( A82\(] )

HRLA 45 80 090 43 L 2 0 B 3
B % A IR 220 5 0 2 4 0 36 A T % i
24 TR 75 AR 7 B 0 A k.l Ar-
rhenius J7 B 2 4K £ HOXEOR XT3

E, 1
R 0 (5

Hrromy IR EE 0 B XS R A I T B %, C/min;
E, AFRWIE L fE, kI /mols R S 4K # %4, 8. 314 ]/
(mol « K) ;A HIRHTIR .5 "o MW %k n ik
BUAIERT  In k-07" 2 B4 B H 210 AR AR R

Ink=1nA—

ARG ALRE B MR RETIN T A
2 #FR5iTR

2.1 #TBP HWERERNRERS S

2l TBP (1) ARC AL n T 2. A
2 Al UL AE/N T 225 C IR RE TR N AR B A K
A FRCA B A L BEWTAE D L B S [ A TBP [ &
HAT B W IGRE P AN 2 R 2R B ORI 8 S

250

200

0/C

100

50

0 500 1000 1500 2000 2500 3000
t/min

K2 4 TBP #48 E ¥ ARC Il
Fig. 2 ARC test of thermal stability of pure TBP
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Fig.3 Temperature(a), pressure(b), and temperature rise(c) curves

of TBP with ARC test in different concentrations of nitric acid
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Table 2 Thermal decomposition characteristic data of TBP-HNO;
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1 - - — - — - - -
2 _ _ _ _ N
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Fig.4 Temperature(a), pressure(b), and temperature rise(c) curves

of TBP-n-dodecane with ARC test in different concentrations of nitric acid
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Table 3 Thermal decomposition characteristic data of TBP-n-dodecane-HNO;
K5 i 0o/ C 0:/C Alua.s/ C A/ C S/ (J - g™ ) E./(k] » mol™1) A/s™! o
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