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Figure 2. Thermogram of 0.1 
gram of H20 at 50 p.s.i.g. of N2 

l. H20 boiling point (145· C.) 
2. Peak of H20 boiling. All H20 hot 

been vaporized at thl. point 

(Fip;III'(' 3). TJw t.lll'nllop;mlll of wllt~)r 
alonc Hhowrd 11. c1can cndothcl'm with 110 

Ridn band, whnl'r.lLH t.he endothcrm in 
FigUl'c 3, IJ, hlLli 1\ Hidc blind. The 
pl'cllcncc of this Midc band hi probably 
duc to the ini til1.tion of hydrop;en evolu
tion which may be only Hl ip;htly cndo
thermic at the beginning of the reaction. 
The evolution of hydrogen, after 
initiation, is exothermic. This inter
pretation of the thermogram is in ac
cordance with the results obtained by 
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Figure 3. Thermograms of Raney 
nickel and water 

A. 0.32 gram In air 01 olmo.pherlc pressure 
8. 0.17 gram 01 SO p.s.l.g. N2 

1. X 0.5 mv. 
2. Boiling endotherm 
3. Ignition exolherm 
4. X 2.0 mv. 
S. High exotherm due 10 presence of air 
6. Secondary oxidation effects 
7. H20 boiling polnl 
8. Peak of H20 boiling 
9. Slarl of H, evolution 

10. Exolherm due 10 H, evolution 
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previolls ill vcstil-(lLtorH lI~in/!; llIetlloclH 
oUlel' than DTA (1/, 17). 

Fip;ure a, ", is a l,hl' I'llIOP;I'IUlI of a 
t<imi lllr HlIllIpll' rlill ill all lIil' atllloHplwl't'. 
The pl'eMl1Il(:e of nil' ('ILIIHCd t.ll(' elLlldYHt to 
ip;ni to Hpon t.anl'o\l~I'y nftl'l' waWI' had 
heen lost, ilK ('vid(, lH:ecI hy t,he 1111'1(0 

exothel'lll. I )I'Y HLUlI'y nickrl when I'X

POf,CO to uil' iH knlJwll 10 hp p.Vl'opllori(' 
(8). 

Dinitrotolucne. 'I'llI' I hl'l'llHLi HI a
bility of dillill'uloluelu' (HO% 2,4 and 
20% 2,G i"olll('l's) II'UK illvcHtiJ,(nlccI 
because t.1I(· inlH'l'('lIl, stnhi lity of th is 
compound i ~ impol'ltLnt. in itself and 
may add alloll,,'1' hllzal'd 10 t.he reduc
tion reaction . 

The thcnI10~l'lLnl of Figlll'r 4, A shows 
that dinitroloitl('nc did not dccomposc 
bclow 3000 C, 11.1. 100 p.H.i.l(. bllt began 
to decomposc vio lent.ly Hlil(htly above 
3000 C. To dell'l'lIlinc the Ill'eRHlITe 
sensitivi ty of this I:ompollnd, I,he Pl'<'
ViOIlH I'lln Wll~ f'('pl'tltl'd at I 000 p.H.i.~. 
Alo!;lLin, a I'caet.ion did not. O(:C'lII' hl'low 
3000 C. (see Ji'ip;lIl'() <I, IJ ). lIow(wf'l', III , 
3200 C., viol(·nl. dl'(:olltpoHit.ioll (1('

cIIlTed, llK ('vidl'lw('d hy hoth I iiI' 
in~tn.nt.fll1roIi K ('xol h('1'1I1 IIlId pl'('~SIII'(' 
sUI'/!;e. Tht'K(' I hr.l'lllO~l·amH I<how thal, :L 
hil(her P"CSSIII'(' did nol, appreciably 
alTect thc telllpeml.lII·c at which thc 
reaction was init.iaLed and therefore had 
no effect on t;hr. decomposition tempel'll
turc. 

Reduction of Dinitrotoluene. Oi-
nitrotoillene and Hane~' nickel were 
mixed and load('d inlo t.he Rample 
container, to delpl'llIinc if I'rduetions 
could bc ohsl'I'vl'd usi n),!; I hr. prel<<' nt. 
techniquc. 

The therllto~1'U1ll ill Fil-(lIl'e 5, al. 400 
p.s.i.g. of lIit.l'OP;I1Jl, shows that hydro
genation bc~un 11.1. approxillllLtely 850 C. 
accompanied by It lurJ,(e cxotherm dlle 
to the hrnt of }'('ILI:t.ion. No abnormal 
elTects SllI'h ILS Il HhlLrp ('xothel'll1 01' 

prCfl,~ lIl'(1 1;111'1(' W('I'( ' obs(·l'v('(1. Highcl' 
Jll'eH~UrrH lip 10 I fiOO p.!'I.i./!:. of ni LroJ,(en 
and hydroJ,(I'1I 11' ('1'(' ut.ililr.l'd. The hiJ,(hcr' 
pressures did flO\' appClLl' to alTect t.he 
smooth hyurogcfllLt,ion, ex(;<'pt pof'sibly 
to provide amon' qllunt.itative yield. 

The products from the 1'1111 shown ill 
Figure 5 wcre analyzed by ~IlS liquid 
chromatogmphy. The rCHu lts of thi8 
analysis confirmcd thc interpretation of 
the thermoJ,(l'llm in t.hat mostly tolylene 
diaminc WIlH prl's<'nl., "howing that the 
yield was Iwari)' quantitative. 

Dinitrotoluene and Tolylene-
diamine. '1'11 (' p()~"ibility of the reac
tion of dillil i'o lolllcne with tolylenc
diaminc (HO t}; 2,4 and 20% 2,6 
isomers) waH l'xplorrd. I'l'rvious DTA 
thermOf,"'aIllH of toly lencdiamine re
vealed no dccolllpol'lition at pressures lip 
to 1500 p.s.i.g. 

TolylenediL\lll ine and dillitrotoillene 
were dissolvcd in methanolund mixcd in 
order to eirClIll1vent ltny pOHl:!ible phase 
separation effccts l1.ud were run under 
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Figure 4. Thermograms of dinitro
toluene 

A. 0.160·3 gram 01 100 p.s.l.g. N2 
B. 0.1709 gram at 1000 p .•. l.g. N2 
1, 4. Dlnltrotoluene mel ling 
2, S. Initiation of reaction 

3. Slorl of decompo.ltlon 
6. High exolherm due 10 vlolenl decom· 

position 

50 p.Il.i.g. of nitrolo!;cn. The thermogram 
of this sam pic (FiJ,(\II'c 6) shows that a 
large exotherm with two distinct peaks 
was produced, which indicates that a 
relativcly nonviolent, two-step de
composition had occurred. 

The endotherm obHerved is probably 
methanol boiling and/or the initial 
rcaction rcquired to produce the thermal 
decompo!lition. The exotherm bcgun at 
2000 C. and Ilhowcd cessation at 2550 C., 
followed by a second exothCl'm which 
was complete at 2700 C. This may be 
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Figure 5. Thermogram of reduction of 
0.7530 gram of dinitrotoluene with 
0.2333 gram of Raney nickel and 
water at 400 p.s.i.g. N2 

1. Start of dinitrotoluene melting 
2. Peak meiling endolherm 
3. Hydrogenollon slarllng 
4. Peak exalherm 
S. H20 boiling (244· C., b.p. of H20 01 510 

p.I.l.g.) 
6. Peak of H20 boiling 
7. Probable tolylenedlamlne subllmallon 


