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Trinitrotoluene or alpha TNT 1s a pale yellow crys-

tz2lline s0lid material which was discovered

century,

when it was introduceéd inte large-scale used during World

war I and became the standard explosive in the World War

IT {( Davis 1941

) .

but its explosive properties became known later,

in the ninteenth

TNT is produced by full nitration oI toluene by mix-

ture of sulphuric and nitric zcidsin z multistage prccess

in which the temperature Is gradually raised tc about 100°¢

tc produce TNT

-

Ebsorpticn of TKRT

skin, but zalso

takes rlace main

irhalaticn and ingestion

meanwnile

the urine

the excretion

' Webstery 1816 )

of

can not be ignored

its metabolite

The toxic effects of TNT are numercus which can be
summarized 25, Cyanosis anilism). Througn methaemociobinze-
miz, toxic Jjaundice, tcxic anzemia cof aplastic type, castri-

tis with

Cardiocvascular chances have been described as well by

few authors/|

dyspepsia and dermatitis

Master andé Friedran 1942:

(Tvrer and Lee 1979).

and Scbecleva 1269).
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Sub-endocardial ischemic changes which are rather
vermanent and not transient { Emara and El-Samra et al

1881).

The aim of this study is t¢ express a suitakble
screening test as an evidence of TNT exposure and alsc
a simple, easy and practical test, indicating early in-

tcxication, morecver tc evzluate the hepatotoxic effect

[41)

of TXT in the circumstances cof cur military industry.
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REVIEW OF LITERATURE

Trinitrotoluene (TNT} was discovered by Wilbrand
in 1863, but its explosive properties became known later

when detonators were adopted as means of setting high

.

explosives. It was introduced intgo large-scale use during
world War I and became the standard explosive in Worlad
War IT ( Dawvig 1941) . 2, 4, &, +txinitrotaolusre which has
the molecular formula CH3C6E2 (N02)3, is mDreparec by ni-
tration of toluene C6H5—<:H3 ; which 1is obtained by dis-

tillation of Coal tar or of crude petrcleum, and is made

synthetically from cther comtcenents cf petroleum. The
nitratiorn is usually carried cut in three stzces, the

first yielding mononi<rcioluene, the second, dinitrctclua-

4}

{
I

ene and the third TNT { Marshkazll 193

The chemical process can be summarised as follouw:

of thig preparaticn iscmers ¢ the desired product-alpha
TNT ." 2,4,€ trinitrotcluene” are formed in small guanti-
ties. Since these are less s*able to hea* and have the

1cy to form low and hence cause

exudaticn from loaded muniticns, thev are remcved to puri-
fication 1s best accomplished by the washinc of crude THNT

with 5% Scdium sulfite sclution ( Davis 1941),
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2,4,6 trinitrotoluene or alpha TNT is a pale yellow

crystalline soclid, commercial TNT is handled in blocks

from which an objectionable oily exudation arises as a

result of impurities , includéing small amounts of other

trinitrotcluene and traces of dinitrotocluene { Hunter

1975) .

hlpha TXT has a melecular weight of about 227.13,
specific gravity 1.65, melting point 8C.33, boiling
point 24ODc, Vapour pressure 0.046 rm Ec CSEOC). Acute
fatal dose is estimated toc ke 1-2 g. and TLV in air is
1.5 mo TBCDreishbach 1877

Ailpnha TNT is readily scluble in ethvl ether, ace-

tore, benzene, tcluene, chliorofors, carzcn fe+rachlioride,
ang insoluble in water,

Other iscmers o TNT, rnamelv 2,2,4 TXT = C6%2CHQfSO7f?
- “— -
2,4, 5TRXT (YY) C_H,CH,INC.}.
e 62 T3
2,3,5T,TNT (zZ) C_H,CE,{NC,!. and
+ r r 6 z 3 o 3
3,4, TINT CgHycH5 (NG,) (Devereux 1853;.
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Uses of TNT:

The wide adoption of TNT as an explosive

is indicated

by its meny synowyms, which include such names as trilit,

trinel, tritolc, triton , trolite, troliyl,

as a brusting charge in shells, bombs aré mines.

its very marked deficiency irn oxygen it is more

its main use is

Owing to

citen used

mixed with substance rich in cxvgen; amztcl and ammenal
contain ammonium nitrate, and baratol contazin barium nitrate

{Huriter 197F).

Metabolism of TNT

The main rcute of abscrrtion of TNT is thrcuch the
skin , but of course , ingestiocn of the sinstarce and ak-
soroticn thnrsuch the respliratory tract cof 3 anc fume can
nct be icrered (Hunter 1577 .

Legge (1917) satisfied hirmsel? by studies ¢f +he
Drecise occupaticr cf workers with “oxic jaundice that the

skin had been the route of absorvtion of TNT .

Moore (1918) investigated t™e problem of
ticn of TNT by experiment upcn himself

Central Library - Ain Shams University
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the Webster test of his urine was necative; this test was
discovered by Webster (1916) and later improved by Incham
(1941). The principle of this test depends on extraction
of the metabolite of TNT in the urine by ether, the in-
tensity of colour developed after additicon of alcoheolic
solution o©f potassium hydroxide, indicate gualitatively
the amount o©f the metabolite in the urine; Moore went
into an orchard attached tc a factory and rubbed into

the palms of his hancds intermittently for zbout six

hours zr amatol pellet ccntzining 20% TNT. He was care-

ful to refrairn from gcing nezsr zanyv part cof the facteory

O
I

.

where there was TNT dust or fume. After two hours a spe-
clmen cf urine was passec ari this showed z nositive

Wekster test. This reaction went on increasing until

next day when its intensity was about the sare as that

given byv the urine cf the srhcp- workers.

The tirnt rerained and cradually increzsed for a
peripd of ten days, zalthough he neigther rubbed TNT
in again nor went near any scurce cf dust or fume .
The first morning after rukking in the amatol (TNT
and ammoninm nitrate) r he waxe with all the symptoms

of a2 minor attack of TNT illness, he had marked fron-
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ta]l headache, with a feeling cf nzuseaz and intermittant

h

abdominal pain, this akated shortly, but a feelinc o
malaise and drawsirness persisted for zbcut two davs
After a fortnicht, and when his urine had become free
from TNT metabolite, he repezted the experiment with

the same result zs before.

Ab

n

orgzicn of TNT is greater in hot wheather, no:

¢}

nly bescause the worker expcses his arms and nec
creater extent, but alsc because sweat helvs to disscolve
the TNT cust or the skin sc hasting its abscropticn .

Zecause TXNT is zbsorbed thrcugh the skin, amatcl is more

of the fumes is without

cancer, but this wview is nct shared by some asuthors

1966}, but he shared cthers Irthe skin zbkscrp-
tion of TNT as a majcr route and the mycous rembra < to

2z lesser extent.
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The fate of TNT in the body has been studied but
with little result. Webster (1916) devised a test for deri-
vative ¢f TNT namely 2,6 dinitrc-4- hydroxylaminc-tecluene-
which is excreted in the urine. Webster and others have
since improved the test,makinc it sensitive tec 1 part in
10.000 ( Ingham 1941). The urirne of practically all workers
in TNT contains the substance identified by Webster, but
in some there is only a minute trace, in others an intense
reaction, and there mav be a ccnsiderable reaction where
there is no sign of INT illness or illness with only a
moderate degree of reactior ( Hunter 1972 ). " This cbser-

vaticn was not explained by the author" |

obtained, the most simple orincivle of <his test depends
cn beiling & mixture of urire ard stulphurizc acid before

product from the urine, the test ig further imprcved an

+

the chances c©f detecticn increzsed still more by using four
“imes the guantity eof urine recormended by Webster

(1941) .

It is well known +thzt the follow up of TNT after its
entery into the bcdy svstems, is so @ifficult, this is be-

cause TNT like many other tcoxic substances becomes concugated
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in the body in a reacticn which changes it and rendering it
Mcreover once TNT has passed into the body

less polisonous.
it can not be longer taken up by its well known sclvents ,
free before it can be reccognised

arnd must be firstly set
by chemical tests, so a sample of urine from A TNT worker
2p with altered TNT procuct can not be extracted
o let TNT product free and
It is easy fcr the
after a little

intTen—

lcaded

treateéd first by acid,
discovered in the extractime.

0

unless
le

be 4&i
cbserver dealing with this test to develop
arbitarory sc

1

-
"

Cy

[

anca oo

sc can
the decree

experience in using the test zn
ity which will enakie him %o judce
relative intensities in the urine ({ Ingham 1941, .

before i 20d

i}
o
)

th

0

shtained
wn (=

In the rmarnner cescribed
7 can be
cosgervation,

tensity

standara cf in
nical worx sng experimental cbse
dcubt as to the presence cf the early diagnestic symptors,
then the test shculd be made, anc if it gives =z fairly
hich result the worker should at once be taken of work in
TNT and the urinary test made if possible dzily in succee-
dirng twe cor three davs ( Incham 1941).
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The clinical manifestation cf TNT poisoning include derma-—
titis, cyanosis, gastritis, toxic Jaundice and anaemia, the
hands and sometimes the face and hair are stained crange with
TNT causinc an appearance easily distincuishakle from jaundice
{Hunter 1972). Dermatitis arises on the parts expcsed, as the
heards, forearms, lecs, wrists and ankles, 1t kecins hbetvween
the fingers and o the thenar eminence as a pink papular erup-
tion on an ervthematous backgrcund, as it spreads over the
wrist and forezrms, the papuales Decore coniluent, desquamation
is the rule, zm2 1f it is severe it mav lead tc exfcliaticn,

*he irritation 13 s0 intense tha*t remcval frem contact is

essential (Funter 1972 . These signs z2nd svrptoms arise from

Tre ornsetr I tThe symoteoms 15 Usae__v 1nsizigus, with

- be small, the course tends to be prolorged
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naemorrhacic phencmena. Cccasicnally there is an assocciated
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