(\) Unit 5 - Arson, &xplosives, Ballistics, € Imoressions

yi ﬂrson
. Th@. themistry of Fire
- Lombustion - rapid ecombination of XYL wl another
substanes  accompaniedl by noticohle
heat € light
2 3 Requirerrunts 4o INitiate & sustain Comiustior)
(A M\ musst he presunt
/ﬁx ) Oxygen musk e augadable i subednt- quontity
1o c:mmb\njz w/ the .
(Q) Heat must he applied 1o initiate e, ombustion &
suPicunt keat must ke gernerated Ho sustain he
feqCtHioN .

3. combuston is a form of oxidodtion - reaction of o 3 ‘
substonce wy oxyagen (0 ) 4o form new)
prodJctD.

@ Al fire begins w/ oxidotion
(1 me~|h(1ne +oxqgm - @armr) ohoxnde + uuafﬁ‘r

vy @) ion 4 quan -3 rus% C:rm(:u)ox:dﬂ) ’

oy
e 30 > A leal

4. Enurqy - -the obisity or potential of . systerm or
moaocterial o do umrk
(A) Energy takes maony heat, eluctriocol, mechanicaf,
nuclear; JSight. @ Qhﬂml(‘cj .
(B Qombusﬁon conwerts chernicod gy to heat ¢
nt enrg
)gThe amourrf of he %‘Fn)m a churnioad reacton
Qorms from tre diterenws in erergy of breaking.
-‘Formfng chumicad bond's-
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(2) exm‘herrr lie reactions - more energy is released 1han
was nially needid 1o break ongs ¢ start 4he reaction
(0Yheat o combustion --he. exass enerqy released

(3 endofrarmic reactions, ~reacton requires more ene u
1o break bonds don - releasis uyun - rmrrq new onag s



B 5 Heot
@D (A) ignition femperature. - minimom temgerature. ot
which a fuel spontareously ignites.
(1) oney comhustion starts, encugh head is released)
1o kaep the reqction QoiNg, like oo chain reaction. [+
will continue, until eithur the fuel or OXYQGRN rurN OLY-

b. Speed Rate) of Reaction of combustionN
(A)he foster the molecoles move, e, greader Hae
#of collisions betwean Hrum, &-he fster Hhe reaction.
®) Foctors Apecting Rate of Comipuston
) Prysical stte of fuel - The only state of modter
\ that has o rate fask enough fo produoee. a lame
X / is the gnis stode. (F Lo )
e o) Uquid ond solid Puels hows to hecome gases
o lourn !
() Fuel temperature.
0y Liquids - the fermperature must he high enougf
1o vaporize the fuel.
(i) The yapor (4as) Mixes w/ 0z and eombusts
(i) Hlash point - lowest {femperature. o which o
619 tquid gues PP enough vopor o
! support combustion - Flash point 18
alwowys lower than ignition temperodure.
a)gasoling: $o. = -50°F  i4 = 4959F

(b) Solids - only burN when exposed 4o head intense,
¥ enough 1o decompose He solid info QOS.GOHE’OJ
pyrolysis.
@) The rate increases when +he demperadue i
raised 4br most reactions - an 18°F (oo ) increase.
in ternperature will doufle or triple. e rate

(3) Fuel- Alr Mixtoure~ combuston wil) occLr only ),
~ there is the correct foel 1o air ©Oxygen) ratio
q flammolole range - +he ronge. of possible. %C_}ps 10
2 Huel conantradions in aic ot are capoble of
— burning
&) gasoling = 13-6.0% .
(d) Glowing Combushon - aombustion anfiy on 4he.
0 surfaciol a soid Al in th abstnee of iwea-f- high
enough 4o pyroloee. e soliol

&) Glowing, red ot eharcoods



(® ~15) Sporttanecus ombustion. - Fire caused by o
é |\ j notural, heod- prodwetng procsss in the presency
— o enowgh air and fue!
&) hau, grain silos, oil seaked rags in an impnyperly
ventiladed corrtoinuor.

7. Heot Transfer .
ﬂ’)""(i@{\dycﬁom - movement of heat Hrough o. solid
éc\\’a\ object inwhich electrons and afoms within
R o the heated ohject collide w/one anotha ¢
transfer tu heat energyy -
(1) metals - contaln loosely held electnns, conduct
heod woell
wood - HghHy held electrons, poor conduetors
of head, called insulodors
(2) reconstruction of a fire scerw |
(@) heat will ke condweted 4hru heams, ouls, € olts
to plaas for from the heod scored- Any fuel
in contact w these tings will ignie.
(b) pPoper, wood, *plostic are Poor conductors .
Heat will not spread vell or cause ignition far
from the initial heotl soures
(B Rogiotion. - #ransfer ot read erergy #from o. headed
A\ sorfact 4o o cooler one by ele.ctromagnetic (em)
- /‘ radrations &M radiatioN mowes in o straight line
e one surtaed 4o onothur,
M ploys a koy role in understanding how fire spreadS
Hirough o. structure .
a)Al sorfacs ok face o fire ae exposed o radiant heat
& burst info -flame when dre surflics reactus ignition ferrpaalue
In large fires, Nearhy struotures +cars ean he'ignited at a.

—— ¢ distan. _
@\{ (@) convection.- +ransfer of heat by moleestes moi ng
within & liquid or gas .

&) In o stroctural Hfire, ot gaseous produets of
combbustion expand &€ mor 4o vpper portions of the
structur€, tecoming another source of heot ¢
adioting Hre et~ onto exposed surfias oot

vém\qze\re\eos\n MOre OAseoUs procdluet
-0} Hashowr -all esmbustible Mis-sp@nniagpaus!%
\)ﬂb 'lgni+e,enguhgtng the ertfire structure (N Hame .



o)
0. Se&rch'\r\g the. Fire. Scene
1. Arson muesﬂgaJrOr‘s begtn examinin +he scene as
\ ) soon as e fite hos been extinguishe
310 ) (AY most orsons start w/ petroleum hased aceelerants -
- material used 1o start or sustain o fire, like gasoling or
Yerosene.

() Lool for containers +hat held -the aceelerant, ignition
devices (condles Ho-Hme -dulay devias), & irreqularly
shaped pottern on the fcor or groundl C?mm oriNo)
accelerant on +re sorfac). Alse ol for signs
hrealcing € entering , -the P+

(@) Interviewd eyew i Tnesses

2. Timelines o INvestigadtioN - Arson investigadors do
NOT need a seareh warrant 4o investigate” or colleet
—_euldund Chy supreme. Ceortt doeision)
m@\( ) accelerortt residue. can evoporate within ours
400 j or dous

3. Locoting the Fire's C)rl'giﬂ
(A) Focws en search for an accelerant of ignition devics.
(® Moy finadl evidenw of separate & LNconnected fices
T or the use of Vstreorut o spread fire from | area
(Q\\? | fo anothur,

;/(c) sines Fires spreod ppwaord, probohle origin is most
likely closest o e lousest point that shows +he
most intens€ cnarocteristes ob burning
O\ V- shaped podkarn con form along a uerticad wall
(2) ¥ o liguid accelerant was used | charring will be

most infense. od bottom of ohpet sina Liguidls flow

oo . N

) Aic fow currents can direct +thy mouerunt of +he Are
(€) other considurodions

o O)wrevailing drodts & winds |
@Q& ) (@) secondary fires due fo collapsing Ploors & roods
i o |

/) (3 phusicol arrangenuent et stroctore,
— W stairways & elevotorsnafts
) rous in oo, wall, or st
6) eRPects of Plee ghter surpressing Hhe fire
(F) onee origin is located, poind oforigin rugds to
be protected. Nothing snoold he moved . Stetehes
mode £ protos ta) .



(&) ,
Y. Searching for Accelerants
A Enough liquid accelerant may remain unehanged
as it séeped into porous surfacs: aracks in He foor,
~ ) uphoalstery, v0gs, plaster, wallboards,or aorpet,
é A @ Ryrtoble hydidearhon dutector or Y snitfer’ - jooks
AT B traces of acalerartt cesidues.
St B sueks in aie sorrounding quistionogl sample. passedf
Sl owra heated elermunt TR combustible vapor is
Sl Eresw-. t oxidizes ®increasss temperature o-R
ilament which registers on e, detectar's meter

5. Collection £ Preservation of Arson Euidincy

() 2-3 quarts of ash ¢ scot ubris s collected “fom
the. point of origin .
() cortains all Porous modteriadls & otur substances
thought 4o contain Hammable residues.
(6) Packaging & Presauryation
o) immediately in air HQNt containurs so residwd is
6\0 Not last 4o evoporation - clean, rnew paint cons:
%{ with Sriction lids are O0flen used. or wide-Mmouth
glass jars w/aic-Hght 11dD.
@ Rl % -% ful ,
(2 fuids in open bottes or cans should ke callected @
sealed, even it they agpear emply
(©) Substrate. cortry - uncortominated contol samples
collected $nn ancHur area of Hy fire scany |
(M) \gniters ord Other Euidanct
() most commoen igniter - a mateh
(2) othar igniters
(@) humir% cigarette () muchanicad madeh striker
() Hreqrms (e)electrical sparking glavices
(Q) apmunitian () molatou cocictai
©) Aiso collect -y clothing of he suspe cteol
Prepetrodor- '



Lo
b C. Anolysis of Flammable 'Re‘side)S (hydrocorhons)
disac ff'{',?.f}‘a'!f'%e’;i('- ffi!!}f‘;;g‘{'{‘s fhe 1
M The HE‘OC\SOQ_C,Q Technipue. & that cars beremored
(@ Heat the aic-tight contairur containing +Hu sample,
e wvolotile restdue vaporizes ¢ is tropped in
) \\\ the. container's headspace. Tre vapor is +hun
KOV ) remoued with a syringe. |
) ® Vopor is injected into o gos chromadograph ¢
v separated into ity compdnents , which are
shown 0s Peoks on oo chromotoqQram -
©) Classify comporunts ty cormport g th
chromadogram w/ ones of Known acceterant .

CILRC - The Ignitahle Liquids Ceferenc Collection
(@ Japor oncentroadicn ire.ucd. edu -our 500 11guids)

R chareeal - coated strip is ploced in eontainer w/
’{@\ dsbris . Heated to 140°F(Lore] for anhof-. A significant
quantity of acaleront yoporizes $ is absorbed hy
the stoip. Strip is woshed w/a small ameont o
carbon diswlfiol & +hen that soluant is injected irmo
He qas chromoctogropd -
() increases datection ot [East 100X's ouer headsmce
techniqud -

(3) moss spectmmuetry - somutings chromod isn't use
i @) pass +he siparated Qompommgm%un 03 Cﬁg@ﬂ 'focpaﬁh%)u
colomn Hrougn 0 Mass pectnomu ter
M fragments samples 1nfo I0NS. Anolust contsls winich
ions will he detected or ignored. climinadrs extrarveus
peaks in -t s chnmw“o%ram.

i ¥ ’f:i;i ¥



HoThng . Glorments
1T Forensic “Thwstigotion of &xplosion SIS 1900 - (/)
A Explosiles and eExplosioNS 5% s )

I. The. Chemistny. of Fire.

. Explosions gre. similar 4o combustion, he Om‘{r
difference Is the speed (rode) of +the reqetion .
Explosions are extremel ?QOM,Umduc'\r\g lar%;a_,
amounts of gas, buildiﬁg op htgh Pressu

() etonation eccours s fast, oxygen in the
Oir connot he useol fr the reaction. 20
manu explosives must NOUL el own souree.
o oXygen; called oxidieng agets.

&) Hlack powdir - oo mixture. s,
5% potassiom nitrate CKNO3)

5% charcood, (€ ) Pl 103
10% sulfur (S)

o i
nitroglyesrio
H H
1 i '
[" = Q, - C - QJ W\J‘ 5§ . . i e H . 3
: l 1 %).ﬂﬁ{}ﬂ:ﬁf IS emeea.ed L3/

LA

NGz NO, NO3 o e moleeole
2. Types of Explosives

a. Lowd explosives
X0\ decompose o relatuely slowrates, tess thaN
o MY/ 0 an . —1Hg
1000 Mis , cadle d@jglﬁl,@rﬂli]ﬂll Qeneroste. low ¢
intensity pressure. wawe thod con disrupl the
‘ Sur'r~cmr\din§$
(2) when confirud 10 small spacs, con exploold w/

lethal foree

(3T pes
@Q\ hlaclkk powdaer -

() one of Woo most widaly used expPlosiued
(N aearssible 1o the public. &/or reloctively easy
1O Make
Giy miy of KNO3, Q8 ~see above
-L,\f\CO,I’\nQI necl: it Ju‘&# burns

-used 10 gafety fuses - pack powder infused
COrgl Hhad: uens siow enguak-la aflixo peaple. encogh
e o Lloug site, | égs )




Cﬁa%_/ (b) smokeless powolar @J
0 ther most widkly used explosives
- G mads of nitrocellulose (single -hase powolsr )
i or nitroglyurin mixed w/ nitrocellose
ey g Soube “Bose powdsr)
¢) Chiorate mixtures
@@5 (M KelOs + SL)%OL(
FQ
+ 3
+starch
+

Pl +1MQ %’ilinojfs
@J‘D\ G0s -Aic Mixtures

/1y only works wyi the Hammahle ange (}«Q
flal -~ air concerrtrations
&. qasoline 1-3-b% natural gas 52-12.9%
m@; High ExplosiVes
(1) ecompose of relotively. large rofes, greater than
. 1000 M/s | called - 0N -accompdnied by o
viount disruptive effect s an intense, high ~Speecl
pressure. shock. woave. :
(2) do not how to be comtained +o cawse. olamag
t) Primony_explosives - o thigh explosive, thot is
C}oml% oletonated hy heat, shoek, of Qr“tcﬂl_of' 109 Mnd
() “Used o cutonate. other explosives “Hhnu oo \Ooips )
choin reqction referred to s Erimars

: (h) lead azide g - @_
\! lead styphno: &@\ 2

LA diazodinitnaphuenol |
1) secondany explosiugs - a dhigh explosiut that is
@0 /,relafritmlté)iﬁsenssi%-iue 1o hend shock & Prictior ),
— rormally Burn rodher thon detonodte. in small quontities
——In open ol AN
#9% M) dynamite. - adso enawn as straigh+ dynamite. is
Y roted by the weight % of nifroglyoerin in the Staby;
R fermudor - NitroRucering pulp , NaN0s, £ (a2 Tabi/ja,.
Do e e 40 st olynoming LO% 8fr diynamite
Lt olosting pousr 1S not directly Propattionay o %% )
¥ @/ armoniom nitrate. explosiud S (NHyNO3 ) ~mix
LEoxygan-rich NHy o3 whh o Auel +o Foam o ww e S,
L stable explosiu

i

i
yat




5
@ab\} /I(f!\ wader %gl mwasimbdls ggl ~touthpaste, @
-water - resttant - qood™in wet conditioNs
= NHyNO3 ¢ Nan0s gelied w/quarc gum Emixeok
et with a combustibie matertod Jdike Alominud (ol )
Q&Uh} (i) emulsion explosives - Jnave 2 distinet phases - an
""" oil phast & o woter phass.

-a droplet o sopersatorated solution o NHYNOA,

surcouncad by o Jhydrocarbon fud,

""‘L\D"QO& emulsion is water, Lor more i'ﬁ()r“'g(_mi(‘...
nitrate. oxidizers, al, temulstying agertts, &
%\Lo\ﬁ microN-sized 0l0ss resin, or CLramic Spheres= i oo
) QM ANFO - NHyNO3 soaked in el ow
— - imxpxr)ss'a WL Porry o EJeu ot

—-e QSq%n"é%\Eg’?hdM

o ~widt applicatioN s 0 hy mjnir}g inoLu st
. =193 - NYC World Tragde Center bombin
@Lﬂb}}ﬂ TATP - triccetone triperoxide | :

“ ~homemodt explosive. used as oo improvised
explosive. by terrorist erganizations n Isceal
® other Midde EosterN covrriris
- Prepared. By reocting acetone & Hals. in the,
pressncr. of an acid eotalyst, like Heg.
~friction & impoct-insensitive # extremely
Pouerful wohun confined.

- 2005 (ondoN +ransit homboi
i mititany High Exposives
WAL )-moX - most Popudor ® pc)u,xu,pu-i » Usualdy in
—___ tha Jorm, ot apliohle plastic. , ¢~
— : . 5 oy ; h
@&Ub j‘ TNT - Hoinitrotoluene - mlll"c-qq dynamite
5 proolwcedl ® used in !or?jz.vsoafe dUEING LOULLL
B wids applicodtion in shells, bombs, grenadss,
denmolitioN explosives, & propullants .

Ly aortiaing mo nifro gﬂéeﬂ"f )
L%rar'ellj encountered in bor‘nb'lnqp iny>:

¥abb -pery |
bused or small-calibier projpuctiles €grenades.

cAnO- bysed commareiodiy ds o dﬂw‘or’laf"f'mq‘ core,
Yoy A3 N e ) . . s
T N a.der*orrmn(]] cdrd (primocord X -eonnects
ATRD ; 5
’ astrus o WXPlosiug chauges 80 ey add

by od- ong



B. Collection & Analysis of uicunce of EXPlosionS
1. Tetecting and-fecouring &vidunce of Explosives
0. oSt ohuioud characteristic -presance G{\J G cAOdIY

Ot e or{q\n o the. blast. -
Ol AN loose sotl and other odbris most immedl'ﬁblfg-
e recnoved from interior of e hole & presoruad -

(2) Porgus materiods neow +he pr.of igin o od

S SUOreLS explosive resiciL |
o £) wood, insulodion, rubher, ® otua soft materig) <
'5% = (3) NonporobS dojects, ti ke muetod, can hawe residig on
e Lnoir 5ur“PC) ]

() any roterial Bown away From the last's origin
(5) search erthire. areow ®r any 4raw of detonating,
Yeechnant SM o any othoa %ﬂ@jgﬁ Ob:;(?c’r
Q) woire, - mesh stuenND for SL@”W\
() pereonrhﬂl\ should won ouesiabs, g\%u.ois,'% shoe C,O{m.rinc?p
59,’:(\3 b. lon MQb't\Hq Spectrometer (TOS) can he used - similar
0 Yo onson machife, o datect explosiues residue |

03 preliminoxny id ot cesidues .
(bl can id plostic explosives v commenciall €

- rai o explosiues

c. Collection & tBCkoging
Y airtightt, seoled contoinurs - materials
(2) soil ® oo moteriads - rrutal paint cans

(3) no plastic togd residues can escape

C  Analysis of Euldence EBxplosives
I 13" examined microscopically e bnconsomued explosive

2. Then rinsed w/octtone . 1€ a water gel ar a low explosive.

13 suspected: rinse w/ He® _
W 3 tolor dests un BHr presenco o organke. & irorganic. explosives

- Screenir\g 3 cgn%rm(rh'or) Tests

=
@90\\, 0. color spot tests .
~ b 4nin -layer chimatoqraphy <TLe) s i
. nigh-performance 1iguid chmomatoqraphyy (HPLE )<
/7~ doqos chromotogram/moss spectrometny .
@Q e . \ndrared Ci‘fbfbholr@mﬁM = By
' £ X-roy divmraction . é(‘m |



