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THE ATF APPROACH TO POST-BLAST EXPLOSIVES 
DETECTION AND IDENTIFICATION 

Daniel D. Garner and Mary Lou Ful tz  

Bureau of Alcohol, Tobacco and Firearms 
National Laboratory Center 
Rockvllle, Maryland 20850 

E l l i o t t  B. Byall 

Bureau of Alcohol, Tobacco and Firearms 
San Francisco Laboratory Center 

Treasure I s land ,  Cal i forn ia  94130 

ABSTRACT 

The majori ty  of a l l  criminal bombings i n  t h e  United 

S ta tes  are inves t iga ted  by the  Biireau of Alcohol, Tobacco 

and Firearms. 

the  physical  evidence i n  t h e  labora tory  are both performed 

Processing the  bomb scenes and examining 

using teams of h ighly  t r a ined  s p e c i a l i s t s .  This  paper 

discusses  t h e  team approach t o  bomb scene processing. The 

ana ly t i ca l  schemes employed by labora tory  s t a f f  f o r  t he  

post-blast i d e n t i f i c a t i o n  of explosives  and bomb component 

is a l s o  described. 

INTRODUCTION 

The Bureau o f  Alcohol, Tobacco and Firearm8 (ATF) 

is a sepa ra t e  agency of t he  U.S. Department of Treasury. 

ATF has the  dual  r e s p o n s i b i l i t i e s  under Federal  l a w  of 

pro tec t ing  t h e  revenue and enforcing s p e c i f i c  cr iminal  

laws. Pro tec t ion  of t he  revenue i s  concerned with t a x  

J o u r n a l  of E n e r g e t i c  Materials vol. 4 ,  133-148 (1986) 
T h i s  p a p e r  i s  n o t  s u b j e c t  t o  U.S. copyr igh t .  
P u b l i s h e d  i n  1986 by Dowden, Brodman 6 Devine, Inc. 
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co l l ec t ion  i n  t h e  f i rearms ,  tobacco and a lcohol  areas. 

In  the  l a w  enforcement f i e l d ,  ATF has primary Federa l  

j u r i s d i c t i o n  i n  t h e  f i rearms ,  explos ives  and arson  areas. 

Spec ia l  Agents i n v e s t i g a t e  v i o l a t i o n s  of t h e  Federal  laws 

enforced by t h e  bureau. Forensic  s e r v i c e s  are provided 

t o  the  Special  Agents by approximately 40 f o r e n s i c  

examiners a t  t h r e e  f a c i l i t i e s .  Both i n  t h e  f i e l d  f o r  

scene i n v e s t i g a t i o n  and I n  t h e  labora tory  f o r  examination 

of phys ica l  evidence, ATF has adopted a team approach t o  

t h e  i n v e s t i g a t i o n  of post-blast  explos ive  inc iden t s .  

BOMB SCENE INVESTIGATION 

In  1978, ATF formed fou r  National Response Teams 

loca ted  i n  Northeast ,  South east, Midwest and Western 

regions of t h e  country.  

exper t s  can respond wi th in  24 hours t o  t h e  scene of a 

major bombing o r  arson.  Each team is  f u l l y  equipped, 

inc luding  an  i n v e s t i g a t i v e  response veh ic l e  which, when 

necessary,  is  t ranspor ted  t o  t h e  scene by C-130 Hercules 

A i r c r a f t  operated by t h e  U.S. Cost Guard. A team 

cons i s t s  of 13 members inc luding  one f o r e n s i c  chemist and 

one explosive enforcement o f f i ce .  Table 1 o u t l i n e s  t h e  

team m e m b e r s  and t h e i r  du t i e s .  

Each highly t r a i n e d  team of 
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TABLE I 

Composition of ATF National Response Team 

Member 

Team Supervisor 

Team Leader 

Pho t ogra p he r 

Evidence Technician 

Schematic Artist 

Interview Teams 

General and Immediate 
Area Search Units 

Forensic  Chemist 

Duties 

i n i t i a l  scene eva lua t ion  
coordinat ion with s ta te  
and l o c a l  o f f i c i a l s  

coordinates  personnel and 
search p a t t e r n s  

photographs scene,  
evidence 

responsible  f o r  con t ro l  
of a l l  phys ica l  evidence 

diagrams scene and p l o t s  
evidence l o c a t i o n  

in te rv iew witnesses  
and people assoc ia ted  
with t a r g e t  

e s t a b l i s h  scene 
per imeter ,  c o l l e c t  
evidence, i d e n t i f y  
area of o r i g i n  

c o l l e c t  and i d e n t i f y  
evidence f o r  
labora tory  examination 

Explosives dnf orcement eva lua te  scene,  
Off icer  recons t ruc t  events  

An i n i t i a l  eva lua t ion  of t h e  scene is made on a walk 

through by the  team leade r ,  chemist, and explosive6 technic ian .  

A genera l  approach t o  be used t o  process t h e  scene i s  

devised, and an immediate search  area es tab l i shed .  Each 

s i te  requi res  a s l i g h t l y  d i f f e r e n t  approach. 

damage t o  bui ldings may r equ i r e  using heavy equipment 

Extensive 
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t o  remove s t r u c t u r a l  pa r t s .  The presence of chemical 

hazards must be assessed.  

The chemist assists t h e  genera l  and immediate a r e a  

search teams i n  c o l l e c t i n g  and eva lua t ing  evidence. 

Actual f i e l d  tests on evidence are l imi t ed  t o  s i m p l e  

chemical tests and component i d e n t i f i c a t i o n s  t h a t  may 

provide e a r l y  i n v e s t i g a t i v e  leads.  

r e spons ib l e ' fo r  ensuring t h e  proper packaging of t h e  

evidence f o r  t r a n s m i t t a l  t o  t h e  labora tory .  A very 

chal lenging t a s k  is a c t i n g  as t echn ica l  adv i so r  f o r  

chemical and labora tory  matters a t  t h e  scene. The 

fo rens i c  chemist is c a l l e d  upon t o  i d e n t i f y  any chemical 

found a t  t h e  scene and t o  be f a m i l i a r  wi th ,  or be a b l e  t o  

determine, i ts intended commercial use.  The chemist also 

a c t s  as l i a i s o n  between t echn ica l  r ep resen ta t ives  from 

businesses and l o c a l  f o r e n s i c  labora tory  personnel.  

The chemist  is a l s o  

Other f o r e n s i c  s p e c i a l i s t s  may be c a l l e d  t o  t h e  

scene. The labora tory  has po r t ab le  laser u n i t  which can 

be taken t o  t h e  scene by t h e  f i n g e r p r i n t  examiners. 

i l l umina t ion  w i l l  cause l a t e n t  f i n g e r p r i n t s  t o  f luo resce .  

The f i n g e r p r i n t  examiners can make an i n i t i a l  eva lua t ion  

of t h e  presence of l a t e n t  p r i n t s  on pieces of evidence. 

This evidence is then t ranspor ted  t o  t h e  labora tory  f o r  

complete l a t e n t  f i n g e r p r i n t  analyses .  

Laser 
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The team remains a t  t he  scene u n t i l  a l l  t he  necessary 

evidence has been co l l ec t ed  and interviews made. Before 

re turn ing  t o  t h e  labora tory ,  t h e  chemist w i l l  inform t h e  

laboratory chief  what add i t iona l  examiners w i l l  be needed 

t o  analyze t h e  evidence, such as add i t iona l  chemists,  

document, f i n g e r p r i n t ,  and toolmarks examiners. The 

chemist personal ly  t ransmi ts  t h e  evidence t o  t h e  labora tory  

where ana lys i s  begins immediately. 

LABORATORY ANALYSIS 

In t h e  labora tory ,  t h e  approach taken i n  examining 

the  evidence is t h e  same as t h e  approach t o  the scene 

processing, namely a team approach. 

team has cons is ted  of s eve ra l  chemists,  f i n g e r p r i n t  

examiners, document examiners, and toolmark examiners. 

Spec ia l ty  areas f o r  the chemists include explos ives ,  

acce le ran ts  and trace evidence including h a i r ,  f i b e r s ,  

s o i l ,  g l a s s ,  and tape. Because of t he  l a rge  volume of 

information t h a t  is generated i n  a s h o r t  per iod of time, 

a case management system was crea ted  t o  ensure t h a t  t h e  

inves t iga to r s  were informed of a l l  labora tory  f ind ings  i n  

a t imely and organized manner. On major cases, a l l  

Information developed by t h e  labora tory  is routed through 

an examiner designated t o  coordinate  t h e  a n a l y s i s  to t h e  

inves t iga to r s .  The o v e r a l l  concept is t o  o b t a i n  as much 

information as poss ib le  from t h e  bomb evidence us ing  

On major cases, t h e  
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whatever t echn ica l  e x p e r t i s e  is necessary.  Our experience 

has been t h a t  a team of e x p e r t s  working toge ther  is t he  

the  bes t  s i t u a t i o n .  This d i f f e r s  from t h e  c l a s s i c a l  

approach of sending the  evidence t o  one examiner, and 

when he i s  through, t o  another.  

The de tona t ion  of a d e s t r u c t i v e  device w i l l  produce 

a l a r g e  quan t i ty  of fragments and d e b r i s ,  some of which 

a r e  from t h e  device itself and many more from t h e  

surrounding area .  

information as poss ib l e ,  the var ious  components of t h e  

device must be reconstructed and i d e n t i f i e d .  Of primary 

concern on a l l  bombing i n v e s t i g a t i o n s  i s  t h e  i d e n t i t y  of 

t he  explos ive  i t s e l f .  The type of e x h i b i t s  submitted t o  

the  labora tory  f o r  explosive examination are var ied  and 

complex. While i t  would be imprac t i ca l  t o  apply r i g i d  

s tandard a n a l y t i c a l  procedures t o  these  n o n s t a n d a r d  

samples ,  i t  i s  poss ib le  to sugges t  an a n a l y t i c a l  scheme 

which is app l i cab le  i n  most cases, but can be modified a s  

t he  circumstances d i c t a t e .  

Analy t ica l  Scheme 

Figure 1 shows a flowchart  f o r  t h e  examination of 

To provide a s  much i n v e s t i g a t i v e  

deb r i s  from an explosion. This scheme was developed i n  

t h e  ATF Laborator ies  over a number of years .  Other 

l a b o r a t o r i e s  performing explos ive  ana lyses  have developed 

similar schemes 192. 
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Vola t i le  organic  explos ives ,  such as  n i t rog lyce r in ,  

ethylene g lycol  d i n i t r a t e ,  TNT, RDX and PETN, can be 

co l lec ted  from debr i s  by a purge and t r a p  method. Debris 

is packaged i n  vapor t i g h t  conta iners  t o  prevent the  

loss of t h e  v o l a t i l e  explosive i n  t r ansmi t t a l  t o  t h e  

laboratory.  When a high explos ive  is suspected the  

debris  is gent ly  heated i n  the  sample conta iner  ( t o  6OOC). 

The vapor i n  the  conta iner  is trapped on a tube of 

ac t iva ted  charcoa l  t o  which a vacuum l i n e  is at tached.  

After  t rapping  the  vapor, t he  explosive compounds a r e  

e lu ted  from t h e  charcoal  wi th  dichloromethane. 

ana lys i s  of t h i s  l i q u i d  sample Ls  conducted t o  i d e n t i f y  

the  explosive compound. 

Appropriate 

Visual examination of t h e  debr i s  is a very important 

s t e p  i n  t h e  a n a l y s i s  scheme. It se rves  two purposes. 

F i r s t ,  components of t he  explos ive  device,  such as 

conta iners ,  wire, b a t t e r i e s ,  and timers are i d e n t i f i e d .  

Second, unconsumed explos ive  ma te r i a l  may be found. 

This is  most l i k e l y  t o  occur when a low explos ive  has 

been used. A d i l i g e n t  examination of t h e  debr i s  under a 

low power (5X-30X) magnif icat ion i s  time consuming but 

most worthwhile. Unconsumed explosive p a r t i c l e s  found 

can be r e a d i l y  i d e n t i f i e d ,  The morphology w i l l  a l low a 

t e n t a t i v e  i d e n t i f i c a t i o n  and d i r e c t  t h e  examiner toward 

the  appropr ia te  tests f o r  confirmational  ana lys i s .  
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The manner i n  which a par t ic le  burns i s  a worthwhile  

and s imple  tes t  f o r  many e x p l o s i v e  p a r t i c l e s .  While I t  

i s  d e s t r u c t i v e ,  t h l s  " i g n i t i o n  s u s c e p t i b l i l i t y  test" w i l l  

c l e a r l y  d i f f e r e n t i a t e  a p a r t i c l e  of b l a c k  powder from a 

s i m i l a r l y  shaped black p i ece  of sand o r  a s p h a l t .  Black 

powder burns w i t h  a "pop" and an o range  f lame,  smoke les s  

powder burns s lower  wi th  a "poof" l e a v i n g  no r e s i d u e ,  and 

o t h e r  e x p l o s i v e s  such as C - 4 ,  f l a s h  powders and ammonium 

n i t r a t e  have t h e i r  own c h a r a c t e r i s t i c  bu rn ing  p r o p e r t i e s .  

In s t rumen ta l  Ana lys i s  

A t  t h i s  p o i n t  i n  t h e  a n a l y t i c a l  scheme, e x p l o s i v e  

p a r t i c l e s  have been observed and removed from t h e  

su r round ing  d e b r i s ,  t h e  microscopic  appea rance  and 

burning characteristics have been n o t e d ,  and perhaps 

t h e  s o l i d  p a r t i c l e  has  been examined by a n  i n s t r u m e n t a l  

method such  as i n f r a r e d  spectroscopy (IR) o r  s c a n n i n g  

e l e c t r o n  microscopy coupled wi th  a n  ene rgy  d i s p e r s i v e  

X-ray a n a l y z e r  (SEM-EDX). Depending on t h e  s u s p e c t e d  

i d e n t i t y  of the p a r t i c l e ,  which i s  based on t h e  above 

tests and t h e  known f a c t s  su r round ing  t h e  e x p l o s i o n ,  t h e  

material c a n  be d i s s o l v e d  i n  a n  o r g a n i c  s o l v e n t  o r  water 

for  f u r t h e r  t e s t i n g .  I n  some cases, p resumpt ive  s p o t  

tests on a water e x t r a c t  of t h e  p a r t i c l e  may have been 

done a l o n g  w i t h  t h e  microscopic  examina t ion  p r i o r  t o  

any i n s t r u m e n t a l  a n a l y s i s .  
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The remainder of t h e  d i s c u s s i o n  of t h e  a n a l y s i s  

scheme w i l l  focus on Lnstrumental  t echn iques .  These 

techniques are used t o  lden t  F fy  unconsumed e x p l o s i v e  

m a t e r i a l ,  and a l s o  t o  i d e n t i f y  t h e  e x p l o s i v e  i n  vapor,  

o r g a n i c ,  and water  e x t r a c t s  of t h e  d e b r i s .  

Most f o r e n s i c  l a b o r a t o r i e s  have an i n f r a r e d  s p e c t r o -  

meter. It is perhaps t h e  s i m p l e s t  d i a g n o s t i c  i n s t rumen t  

a v a i l a b l e  f o r  i d e n t i f y i n g  r e l a t i v e l y  pure o r g a n i c  

p a r t i c l e s  removed from d e b r i s  o r  f o r  bulk o r g a n i c  

e x p l o s i v e s .  

I R  spectra which can  be compared w i t h  t h e  spectrum from 

a known m a t e r i a l  O K  w i t h  a l i b r a r y  of I R  s p e c t r a .  

shou ld  be noted t h a t  wh i l e  I R  is most a p p l i c a b l e  f o r  t h e  

i d e n t i f i c a t i o n  of r e l a t i v e l y  pure s u b s t a n c e s ,  i t  w i l l  

a l s o  be b e n e f i c i a l  f o r  mixtures  such  as RDX/TNT ( m i l i t a r y  

dynamite)  and suga r /po ta s s ium c h l o r a t e  ( improvised 

e x p l o s i v e s ) .  

Many i n o r g a n i c  compounds a l s o  have unique 

It 

The SEM-EDX can  a f f o r d  both a h i g h  r e s o l u t i o n  

photomicrograph and t h e  e l emen ta l  chemical composi t ion OE 

a n  unknown i n o r g a n i c  p a r t i c l e .  

i t  is b e s t  used f o r  i d e n t i f y i n g  t h e  metallic components 

of f l a s h  powders and o t h e r  e x p l o s i v e  f o r m u l a t i o n s  

u t i l i z i n g  f i n e l y  d i v i d e d  me ta l s .  

used f o r  examining t h e  s u r f a c e  f e a t u r e s  of smokeless 

powders and t h e  carbonaceous materials a s s o c i a t e d  w i t h  

dynamites . 

With e x p l o s i v e  a n a l y s i s ,  

The SEM h a s  a l s o  been 
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X-ray d i f f r a c t i o n  spectrometry w l l l  p o s i t i v e l y  

ident iEy the chemical compounds present  i n  a mater ia l .  

Any c r y s t a l l i n e  material w i l l  g ive a unique x-ray 

d i f f r a c t i o n  pa t te rn .  For example, t he  s u l f u r  and potassium 

n i t r a t e  i n  black powder can be i d e n t i f i e d  us ing  x-ray 

d i f f r a c t i o n .  

In  those cases i n  which no p a r t i c l e  can be found i n  

the  d e b r i s ,  o r  t he  d iagnos t ic  e f f e c t s  of t h e  explos ion  

ind ica t e  t h a t  a high explosive was used and a g r e a t  d e a l  

of loose deb r i s  is submitted f o r  examination, i d e n t i f i c a t i o n  

of t h e  explosive can become a formidable task .  The 

approach involves  vapor sampling (d iscussed  p rev ious ly ) ,  

e x t r a c t i o n  of t h e  debr i s  with an organic  s o l v e n t ,  and an  

e x t r a c t i o n  with water. 

o ther  than explosives  such as p l a s t i c i z e r s ,  oils, and 

pa in t .  These e x t r a c t  samples may need p re -ana lys i s  c lean-  

up so t h a t  t h e  des i red  explosive r e s idue  can be 

concentrated and the  contaminants e l iminated3.  When no 

Organic so lven t s  e x t r a c t  materials 

i n t a c t  p a r t i c l e s  are found, t h e  examiner must be aware of 

both the  o r i g i n a l  cons t i t uen t s  of t h e  explos ive  and t h e  

by-products t h a t  r e s u l t  from the  combustion of t h e  explosive.  

The n o n v o l a t i l e  cons t iuents  and combustion products  

are i s o l a t e d  with the  water o r  organic  so lven t  ex t r ac t ion .  

The usual  approach is t o  e i t h e r  r i n s e  t h e  ob jec t  wi th  

warm, d i s t i l l e d  de-ionized water, o r  cover t h e  d e b r i s  
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with water and w a r m  gen t ly ,  or cover t h e  deb r i s  with 

water and p lace  i n  a son ica t ing  bath. 

times are not necessary. The e x t r a c t  is f i l t e r e d  and 

concentrated by warming i t  under a stream of air .  

reduced volume extracts can be examined by whatever 

methods necessary t o  i d e n t i f y  the explosive.  These 

procedures would commonly s t a r t  with presumptive spot  

tests and proceed t o  o the r  instrumental  techniques such 

as ion chromatography, and, i f  s u f f i c i e n t  c r y s t a l l i n e  

res idue  is obtained,  x-ray d i f f r a c t i o n .  

Long e x t r a c t i o n  

The 

For organic  extracts of deb r i s ,  acetone is t h e  

so lven t  of choice f o r  t h e  organic  cons t i t uen t s  of 

explosives .  When HPLC-TEA ana lys i s  is used, dichloromethane 

(DCM) is used t o  extract the  debr i s .  The e x h i b i t  is 

r in sed  OK soaked i n  t h e  organic  so lvent ,  f i l t e r e d ,  and 

concentrated by evaporation. 

by thin- layer  chromatoraphy (TLC), high pressure  l i q u i d  

chromatography (tIPLC), or gas chromatography (a). 
a l l  cases, t h e  instrumental  o r  w e t  chemical method chosen 

by t h e  examiner f o r  t h e  i d e n t i f i c a t i o n  of t h e  suspected 

explos ive  w i l l  be d i c t a t e d  by t h e  circumstances of t h e  

bombing, t h e  r e s u l t s  of the  microscopic examinatidn, 

presumptive tests performed, and the  ins t rumenta l  

techniques needed t o  i d e n t l f y  the  explos ive  material. 

The most important r e s u l t  is obviously t h e  accuracy of 

The e x t r a c t  may be examined 

In 
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t he  conclusion reached, and not t h a t  a s p e c i f i e d  number 

of tests O K  a c e r t a i n  type of instrument was used. 

With t r a i n i n g  and experience the  number of tests c a r r i e d  

out can be reduced t o  a minimum. 

TEA Detector 

Following an  i n i t i a l  TLC screening  of e x t r a c t s ,  

confirmation of explos ives  t e n t a t i v e l y  i d e n t i f i e d  by TLC 

are obtained us ing  GC and HPLC. 

s e n s i t i v i t y  of t he  de t ec to r s  used is of primary importance. 

I n  t h e  recent past, t h e r e  has been an  important a d d i t i o n  

t o  the  de t ec to r s  a v a i l a b l e  t o  the  ana lys t ,  t h e  thermal 

energy analyzer  (TEAe). The TEA is  a gas phase, 

chemiluminescence device which provides exce l l en t  

s e l e c t i v i t y  and s e n s i t i v i t y  f o r  n i t ro so -  and n i t r o -  

compounds4* 5. 

The s e l e c t i v i t y  and 

I n  GC-TEA, i t  is poss ib le  t o  a l t e r  t h e  temperature  

of t h e  pyro lys i s  chamber i n  order  t o  ga in  s e l e c t i v i t y  for 

nitroso-compounds over t h e  response f o r  nitro-compounds. 

In o the r  words, i n  t he  “n i t roso  mode”, t h e  pyrolyzer  is 

held a t  550 O C .  

ni t roaromat ics  are not r ead i ly  de tec ted  us ing  a pyrolyzer  

temperature of 500 ‘C, r a t h e r ,  these  compounds r equ i r e  

temperature of 800 OC o r  g r e a t e r  fo r  molar (or  near  molar) 

response. 

LaFleur and Mi l l s4  have shown t h a t  
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Unfortunately,  when LC-TEA is performed, t h e  use oE 

pyrolysis  chamber temperatures g r e a t e r  than 550 O C  g ives  

rise t o  d u b s t a n t i a l  base l ine  noise  which severe ly  limLts 

the de t ec to r  ' 8  s e n s i t i v l y  and s e l e c t i v i t y .  Thus, LC-TEA 

is  always performed in t h e  "n i t roso  mode". While 

ni t ramines (compounds containing N-NO2 bonds) and n i t r a t e  

esters (conta in ing  the  +NO2 moiety) are amenable t o  

LC-TEA under t h e  inf luence  of the  lower pyro lys i s  

temperature,  n i t ro-aromat ics  (containing C-NO2 bonds 1 

cannot be de tec ted  wi th  adequate s e n s i t i v i t y .  

d i f fe rences  are understandable ,  s ince  t h e  C-N bond energy 

(292 KJ/mol) is s i g n i f i c a n t l y  higher  than t h e  0-N 

( 175 KJ/mol) and N-N ( 159 KJ/mol) bond energ ies  f o r  

n i t r a t e  ester and n i t ramines ,  respec t ive ly .  

These 

Several  r e p o r t s  i n  t h e  l i t e r a t u r e  suggest t h a t  

u l t r a v i o l e t  (UV) i r r a d i a t i o n  could be used t o  f a c i l i t a t e  

TEA de tec t ion  of t h e  C-nitro compounds. Thus we chose 

t o  attempt an on-line,  post-column UV i r r a d i a t i o n  i n  

order  t o  improve t h e  LC-TEA d e t e c t a b i l i t y  of n i t ro to luenes .  

One important aspec t  of t h i s  LC-Photolytically-Assisted 

TEA (LC-PAT) approach involved t h e  use of a k n i t t e d  open 

tubular  (KOT) photochemical r eac to r  design. This KOT, 

developed by Dr. Ira Krullc,  s i g n i f i c a n t l y  reduced t h e  

band broadening t h a t  occurs  whenever long lengths  of 
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tubing,  having l a rge  dead volumes, are used to cons t ruc t  

post-column reac t ion  chambers. Without t h i s  i nc lus ion  

i n  t h e  experimental  design, the  s e n s i t i v i t y  gained us ing  

PAT would be cancel led by t h e  l o s s  i n  r e so lu t ion  caused 

by band d i f fus ion .  A paper has been prepared which f u l l y  

descr ibes  the  experimental metal condi t ions  employed i n  

developing t h i s  a n a l y t i c a l  technique7. Af te r  op t imiza t ion  

of pho to ly t i c  res idence time and cool ing  bath temperature ,  

PAT allows f o r  an  improvement i n  t h e  d e t e c t a b i l i t y  of 

t r i n i t r o t o l u e n e  and d in i t ro to luene  by f a c t o r s  of 30 and 

16 respec t ive ly .  Mononitrotoluene, which is not responsive 

under conventional LC-TEA condi t ions ,  may be de tec ted  

with good s e n s i t i v i t y  using LC-PAT. The u s e  of LC-PAT 

does not  i n t e r f e r e  wi th  the  determinat ion of nitro-based 

high explosives  which exh ib i t  adequate responses under 

conventional LC-?i% condition. 

SUMMARY 

ATF uses  a team concept both i n  t he  f i e l d  f o r  bomb 

scene i n v e s t i g a t i o n  and i n  t h e  labora tory  for ana lys i s  of 

t h e  physical  evidence. Using the  flow scheme descr ibed ,  

t h e  labora tory  is ab le  t o  i d e n t i f y  t h e  explos ive  used i n  

90% of the  cases received f o r  examination. The scheme, 

developed over the  l a s t  f i f t e e n  years ,  cont inues t o  evolve 

and adapt  as new technology becomes ava i l ab le .  
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