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Figure 6. Thermogram showing 
reaction of 0.101 3 gram of di­
nitrotoluene with 0.0299 gram of 
tolylenediamine in 0.0768 gram of 
methanol at 50 p,s.i.g. N2 

1. Dlnllrololuene meiling endolherm 
2. Melhonol boiling 
3. Completion of boiling ond/or Inilialion of 

reocllon 
... Iniliol condensotlon 
5. Exolherm and pressure surge due 10 de­

composilion 

dllc to an initilLi cond!'nsation of the 
tolyl('nr.diaminr. and dinitrotoluene to 
form IIIlHtahlc ('ompollnd" whieh Ruh­
Hr.qucntly deeomposc. Of C:OIII'He, boUI 
Htep:; arc decolllpo:;ition and degmdation 
of the Ri,arting nlUtcrial:;, It i:; 
Rignifiennt that the nmction occul'l'cd at 
a mucll lower tcmpemtlll'c than for 
dinitrotolucnc alone, 

Prcvious workcrs have shown that 
nitro compounds react with amincs at 
various dilutions, but the exact 
mechan iRm-i .e" oxidation, rcduction, 

f or condensation-has not becn cstab­
Iished (6). 

On thc othcl' hand, it hali been 
rcpol'tcd I.hat alkalinc substances will 
promotr. the condcm;ation of ccrtain 
nitro and aminc compounds to 0- and 
p-nitrodiphenylamines, azo- and azoxy 
compounds, and N-oxides of phenazinc 
derivatives (19). The presence of acid 
catalyst.~ such as NiCI2 and FeCI3, may 
catalyze condensation reactions (16), 

Undcr strenuous thermal conditions, 
the prescnce of even trace amounts of 
catalyzing Rllbstances may not bc 
necesl'ary to pl'omot.c thcse rcarrange­
ments alld t1ccolllpositionR. 

Thc impor\.ancc of the invcstigations 
of rcactiollH of this typc, which may 
reprcscnt lL grcat safcty hazard on thr. 
macro scalc, cannot be overemphasizcd. 
Thc prcvious rcactions also show that a 
potential ;;afcty hazard may cxist if the 
dinitrotolucne is not almost completely 
reduced, sincc thc tolylenediamine 
formed is capable of a decomposition 
reaction with the starting material 
(dinitrotolucne). 

To simulate more closely a reduction 
condition in which dinitrotoiuene iR 
only partiaJly reduccd, providing a. 
mixture of a.mine a.nd nitro compound, 

the cOllcC'nlralioll of Halley nickel was 
decren~ed fl'ol11 that u1ied in Figure 5, 
and dinitrotoilll'llc, Raney nickel, and 
methanol werc in\.J'odlleed into the 
samplc containcr, IlS beforc, but under 
250 p.lS. i.g. of hydrogell. 

In this case we would cxpect a partial 
Ilydl'Ogcnution, Illld subscquently a 
reaetion of thc rcmaining diniLrotolllellC 
with the jolylenedimnillc fOl'm!'d. 
ThiH is cOllfil'1I1ed ill Fi~urc 7. Th!' 
prc~r.llce of n,Ulr.y nic'kC'1 appears to 
have intcn;;ifipd the c1('('OIllPOHil.ioll , 
cll.using it, to hCGolnr viul('lll.. Thi:; C'ILII 
be obscl'wcI hy comparing \.hc c1c­
compositiun !'xol.hcl'lll wil,h that in 
Fip;ure G. 

The rCHIIIt...~ uf this expcrimcnt show 
that I,hr mt.io of Hll.ncy nickel to thc 
nitro COIllPOlllHI IlM well a!l contact and 
agitatiun limy hc key featurcR, Rincc 
theRc cxpcriIlH'IlI., \l'rrc (,Ilrricd Ollt, in a 
closcd IInnp;iIHI.rd ;;ysklll. This 1l1lW be 
espeeially illl POI'I:Ul I. dllrill/!: rcduetioll;; 
wherc conditiolls of SCI!;f'('gutioll may 
exist and prop('r hydl'Og!'lllttion Ilmy 
occur in only spt'c ifie 01' lo('alizcd areas. 

CONCLUSIONS 

Tlw dC'Sf' l'il)('d i.c'chlliqll(' of ;;alllplc~ 
eOlltllinc' l' Illodific:al.iom; wOllld p('rlllit. 
the illv(,:4l. iJ.,';1L1 ion of 1Ill11ly rClLc:l,ions ai, 
11igh kill Jl('/'II 1111'(':; alld IU'CSSIII'C::;, 
utilizinl!; availaiJle C'quipl11('nt with Iii tIc 
additional ('xpeIlS('. 

Thc inv('HI ip;at iOIl of SO il\(' 1'f':1('Lions 
ma.y prove !'xll'l'mcly c1ifliclIll, hy 
mcthodH ot.lim· I han ))TA. Hincr 
rclatively small IU1101lllts of sampl!'s 
arc utilizcd , I,his method proviclcH IL 

IIlllch p;rcal{'l' safdy fa('tor. This i;; 
CRIW(:illlly illlPOr\1L1l t in ('xplorinp; thl' 
t.ypel' of 1'(':\1'1 iOI1;; pr!'viollHly 1iliOWIl, 
whr.rc Ih(, ('xlc'nl or Ill'rHnnal injl1l'Y ean 
be gn'nl II 111'11 111:lC'ro ,.:unpl(,H lLrt' w;!'e!. 

Alth01I ).:h I hi" inv('~lip;a(.ion was 
ulldcrtakf'IJ pr illlurily from 0. qUl1liLlttivc 
viewpoint 1>,' a('curale l:LI.libmtion 
qunntit.adn' <I'ala ('ould he obtaincd on 
heats and viclrlf! of l'crtain reactions. 
This has be'cn demOllstmt.ed previously 
(3,12). 
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Figure 7. Thermogram showing in­
complete reduction of 0.0990 gram 
of dinitrotoluene with 0.0996 gram 
of Raney nickel in 0.0348 gram of 
methanol at 250 p.s.i.g. H2 
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