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ABSTRACT 

Arrhenius parameters of four nitro'samines and two nitrosami- 
de8 thewolysis are determined by means of DSC method according to- 
R. N.. Rogers. These results are compared with the published data 
which were derived from the application of the Soviet manometric 
method /SMM/ to the stu,dy of-thermal reactivity of explosives. 
Relationships are derived between the above.-mentioned parameters 
and the characteristics of detonation of _the substances possessing 
-CE2-N/MO/-CH 2- grouping #ithin the molecule. 

INTRODUCTION 

Unlike organic polynitro dompounds and esters of nitrous acid, 

the study bf the kinetics of N-nitroso compounds thermolysis has 

still been in statu nascendi: only a few papers have been published 

'on thermal reactivity of nitrosemines in condensed state /l-5/ , two 

of which dealing with the application of the Soviet manometric me- 

thod /SMM/ to.-the problem in question /l 31 .? 

&other proo#6*7/ 

/there has recently been 

of the SMM being an important source of reliable 

kinetic data from the realm of thennolysis of unstable and meta- 

stable compounds/. Arrhenius parameters, as far as values is.con- 

cerned, practically identical, resulting from the application of 

SMM, can be obtained from DSC measurements in dhe sense of Rogers 

methods /see, for example, refs. 8-ll/. These circumstances made as 

select the application of DSC method ‘g-ll’in order specify kinetic 

parameters of four nitrossmines and two nitroaamides thermolysis. 1 

EXPERIMBNTAL 

Kinetic thermolysis data of his/2,2,2-'trinitroethyl/-R-nitroso- 

amine /ETN/ were taken from pape r/l'. 1,4-Dinitroso-1,4-diazacyclo- 
hexane /DRSP/, 1,3,5-trinitroso-1,3,5_triazacyclohexane /NITROSOGER/, 

1,5-endomethylene-3,7-dinitroeo-1,3,5,7-tetraazacyclooctane /DNPT/ 

and mixture of 1,6- and 1,4-dinitrosotetrahydroimidaso[4,5-d]imida- 

sol-2,5(lR,3R]diones /DNSGU/ were taken for_measurements in the same 

quality as i papeJ4'. 1,4,5,8-Tetranitroso-1,4,5,8-tetraazadecaline 

/TRSAD/ was synthesized and purified in the described manner/12'. 
-"_.- 
Proceedings of ICTA 85,~Bratislava 



- 26 - 

&Edethyl-N-nitroeourea /mu/ was recryetalized before measurement 

from acetone and eubaequently from methanol. 

Measurements were carried out in Perkin-Elmer Model DSC-1D 

differential C3CaIU3ing calorimeter in the described manner /9_ll/with 

the weighed amount8 0.5 up to 1.1 mg sample. 

RESULTS AND DISCUSSION 

The result.8 obtained are shown in Table 1; the data for nitros- 

amine 3 given here were, however, obtained by another method /ace 
later/ a8 the measurement of it, due to its volatility under the 

given circumstances of the experiment, was not aucceseful. 

The obtained Arrhenius parameters E and log A for nitroaamines 

2 up to 5 are in good agreement with those resulting /for compounds 

1 and 5/ from the application of WM. The increasing steric a8 well 

a8 the negative induction effect in the reaction centre of the mole- 

cule seems to correspond the increase in E and log A values. 

There is a kinetic compensating effect between the E and log A 

values of compounds 1, 2, 4 and 5; it ie expressed by the relation- 

ship 
log A = -34.93 + 0.34.E (11 

with correlation coefficient r = 0.9144, standard error of estimate 

S = 0.39 and the average relative deviation ard = 21.58 %. There 

i::'however, not a good correlation to this relationship of the 

parameters of E-nitrosoamide 6; and there is no correlation at all 

of the parameters of the mixed F-nitrosamide 7. 

Summed mp in Table 1 are also the thermodynamic data A H+, ad, 
AG' and In & which were obtained from the Arrheniua parameters by 

current calculationa /eee the procedure, for example, in ref. 6/. 

Like in paped6', for compounds 1, 2, 4 an>5 the relation ie con- 

firmed between the equilibrium constants, , and the corresponding 

values of detonation velocities, D, in shape 

lrm D = 0.258 + O.O41*la K+ (2) 
with the r = 0.8752, Sxly = 0.106 and ard = 23.70 I. Wing eqn. (2), 

the corresponding value In I& = 34.84 was calculated from D values 

of nitrosamine 3. 
For nitrobamines with the arrangement -CH2-W/MO/-CH2- within 

the molecule /compdn. 1, 4 and 5/, there it3 a relationship /in the 

8ene.e of Polanyi-Semenov rule - see ref. 7/ between E values and 

heats of explosion, Q, in shape 
E= 140.69 + 1.07'4 (3) 

with r= 0.8793, S 
xsy 

= 1.35 and ard = 20.48 '16; the values Q, given 
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in Table 1, were obtained using semiempirical equations of Pepekin 

et a1.'15'. Ueing relation (3) and valwe Q of the compound 3, the 
corresponding value E = 144.93 kJ.mol -' was calculated. By subetitu- 

ting Q values in eqn. 3 with squares of detonation velocities D2, the 

relationship 58 obtained 

E= 141.765 +'0.082*D2 (4) 
with the r = 0.9315, Sx,F = 0.7299 and ard = 20.30 %. With the above- 

given substitution a closer correlation is thus achieved. Using eqn. 

(4) and valuea D of nitroeamine 3, value E = 142.21 kJ.mol -1 is 

obtained. The remaining presented data of the said nitroeamine were 

obtained by calculations from values E and In K+ using definition 

relationship8 for A B# and AS' to,gether with eqn. (1). 

The exietence of eqnt3* (l),(2),(3), and(4)confirms homolgeie 

E-NO bond a8 the primary fragmentation of N-nitroso compounde thermo- 

lysia, ae well a8 the identity of primary chemical proceases of 

thewolysie with the primary fragmentation of the detonation change 

of molecules in above mentioned compounds. 
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