Q\) Uni+ 5- Arson, &plosives, Ballisties, € ImporessionS

T Arson
A. The Chemistry of Fire
. Lombustion - rapid combination of oxygen w/another
substanct , accompanied ky noticohle
heat € light _ |
2. 3 "Requirerrunts 4o [nitiode & Sustain COMLUSHON
(B A Rl must be present- ne
(®). Oxygen. must he Qu&ﬂab\e N sukPieunt quont ty
o combine w/ e [ ;
(¢) Heat must he applied 1o initiate e, ombustion &
sufficunt reot must e gererated 1o sustain e
reQCtionN .
3. combuston is o form of oxidation - reaction of o.
substoncy woxygen (Oa) Ho form new

proadlJCtS. “
(@) AN fire begins wr oxidodion A @0,
s (1) methare +oxygen = earton oioxide + woater {(_”)/;}/;“\5
Dot CHy +1 Al = 1004 | +2H20 (o)
. | . ; o2 ‘
W (2) iroNn + OXYyoun —> St Clnm(ffi)oxrdﬂ),_fngﬁ> )
s\O! f F e 4+ 3 ( )-c/?l = 4 [,;é&() 2 -"(;g,)/ii;({,i X

4. Enurgy - +he abuity or pokuntial of o syskerm or
material to do work
(A) Energy tokes man forms = heat, electricod , mechaniead,
nuclear, Light & cliemioolt _
(®) combustion conwerts chumicod unrgy to heat €
lf)thr enLrgly
(1Y The amount of heat fom a chumioal reaction
conus from e diflerencs in energy of breaking:

¥ forming chumicad bond s -

H - pnds, oW 1O . new bonds form.
Ll ok Ny 172 L3
HattH [+ 10=0 || O=c=0 # |H-0+H

requires releasy s eneAg L,
H f- LS i

enery input:
(2) excthermic reactions - more energy is released han
wos inifally neecd 1o breok ongs ¢ start 4he reaction
(0Yneat of combustion -+he exelss enerqy releaseo
(3) endofhurmic reactons, - reaction requires more enargy
o break bonds on it releasis: whun Horming new bono3



® 5 Heot
(R) ignition temperature - minimom “emgerature ot
which a fuel spontaruously ignites.
(1) once comhustion starts, encugh head- is released
to oep e reaction OQINg, like o. chain reaction. [+
will cotinut urtil either Fhe Fual or oxygen rn out-

b. Speed Rate) of Reocton of combusHoN
(A)The foster the molecolss meve, e, greader e
#of collisions between trum, €4ne Nster Hhe raaction.
®) Foctors AfPecting Rate of Comipustion
() Physical stote of fuel - Tre only state of motter
that has o rate fast encugh fo produce. a flame
is the oS stote.,
() Uquid and solid Puals how to hecorne gases
fo ourn !
(2) Fue! temperoture.
) Liquids - the temperature must he high enough
1o vaporize the fuel.
(i) e vapor (gas) mixes w/ Oz and ecombusts
(i) Hlash point - lowest temperature ot wohich o
tiquid gUQS off enough vapor 4o
support combusHon -~ Flash point 1s
always lower than ignition temperadure
a&)gasoline: £p. = ~50°F i+~ 495°F

(b) Solids - only burN wren exposed 4o head intense,
enough 1o decompose the solid info gas ,ealleol
purolysis.

@) The rote incregses when +he temperatur® s

raised fr most reactions - an 18°F (10°¢ ) increase,
intermperature will douldle or triple. the ral@

(3) Fuel- Air mMixture -~ combusHon will oecur only 4
there is the correet el 1o air oxygen) ratio
@ flammaoble range - +he ronge. of possible gasA0e

fuel conentractions in air Hhoit are capoble ok
burning
&) gasoling = 1:3-6.0% :

(d) Glowing CombusHon. - eombustion anfy on +he
surfact o a solid fual in -+ abstnee of head high
enough 1 pyrdloe. #e soliol -

&) glowing, red hot eharcoods



@ (5) Sportanecus Qmbustion. - fire caused hy o.
notural, heot- prodwelng prouss in +he presence
of enowgh air and Al ! |
8 hay; grain silos, o1l sooked rags in an improperly
vertilofed cortainar.

7. Heod Transfer
(A) Conduction - movement of heat through o solid
object inwhich elechons and atoms within
the heated chject collide w/one another €
transfer e heat enorgy -
(1) metals - contain loosely held electrons, conduct
heodt well
wood = gty held electrons, moor aonductors
oR heat, called insulodors

(2) reconstruction of a 4ire scerw |
(@) heat will he condweted Hhru heams, nauls, & 1olt+s

to plaas far from the heat soordd. Any foel
in corttact w/ these things will igniie .

(b) poper, wood,  plastic are poor conduetors .
Heat will not spread well or cause ignition -ar
$rom the initial heat soures

() Radiation. - 4ransfer ot heat errgy From o. heoded
surfacs 4o o cooler one by ele.ctromagnetic (em)
radigtions« EM radiotfioN Moues in o ight line

one surface o onothur,

Olays a key role in understanding how fire spreads

- Hrough o, strocture | _

&) Al sorfams Hok face a Hire are exposed to madiant heat
& burst info e when tre surfice reachus ignition
d}nslarqe fires, nearhy struetures s.cars eon heTignited ot o
1STaNCy . |

(C) convection - +ransfer of heat by moleasles moving

within @ liguid or Qas .

&) In o stroctural #re, hot gaseous produets of
combustion expand & mowe 4o vpper portions of the
struature, ecoming another source of heot ¢
adiating e heat~onto exposed surfhes trak

wm\q-ee\(e\eos\ng mMOre 0AseQUs products

- ) floshowsr -all esmbustible fuls sponta cusliy.

ignite, enqulfing tre entire structure in Hame .



@

0. Segrch'\ng the. Fire. Scene
I. Arson nuestigators heqin examining +He sceng as
soon as e fite has been extinuishe
(A) most arsons start w/ petrleum hased aceolerants -
material used 1o start or sustain a fire, like gasoling or
Yerosene,
(%) Loolk for contairers that held the aceelerant, ignition
devices (condles Ho-time -delay devias), & irreqilarly
shaped PotHernN on +ne Ploor or qmunol C'Prl)m oring
acceleront on +He surfoc). AlsS ool for signs
realcing ¢ enterin | Hhe Pt
(c) Interview eyewsitnesses
2. Timelines o INvestigadionN -~ Arson  investigadors do
NOT need a search warrant 4o investigate or colleot
evioltnNA (hy supreme. Ccor olieisioN)
@) Qc(jﬁ,lerorrl- residue. canN evaporote within purs
or doyd

3. Locating re Fire's Origif

(A) Focws en search for an accelerant o ignition devicd.

(® Moy finol evidunth of seporate & LNconnacted Jires
or the use of “'streanur 4o spread fire from | area.
to anoHur,

(o) sinee fires spreod ppuwoord. prohohle arigin is most
likeld closest Ho He lowust point that shows +Hhe
most intens€ chorocteristics oA burning
O\ V- shaped podhern con form along a ubrticad wall
(2) ¥ o liguid occelerart wos used | charring will he

most intense. o hottom o opiet sincx liguidls Flow
alown. |

) Aic fow corrents con direct +he mowerrunt of e Are

(€) other considarodions
) prevailing drodfts &winds
(2) secondany fires due 1o collopsing floors & roods
(3 physical arrangement of shctore
(4) stalrways & elevador sSha#s
) hous in Aoor,wall, or st
&) ePPects of Pick {Aghter surpressing dhe fire

(M ona origin is ocated, point o origin nuds to
be protected. Nothing should hée moued - Stetehes
mode £ pProtos ol . E



S
1. Searching f Accalerants
B enough liquid accelerant may remain unehangeal
as it seeped into porous sorfoas : eracks in e floor,
upholsteny, vogs, plaster, wallboards,or Corper.
(6) Foyrtoble, hydroearhon dutector or Ysnitter” - jookS
J ,’ﬁ: for traces of acclerartt cesioues.
< W sueks in aie sorroonding quustionog sampie. passedy
autro. heated elemrunt 1R combpustible vapor is
Eresmh it oxidizes & increases temperature o
lament which registers on e, detector's meter

(_}QU | ol

5. Collection € Preservation of Arson Cuicdind

() 2-3 quarts of ash € soot debris is collected fom
the, point of origin I
() contains all orous moterials & otur substances
thougnt Ho contain Rammahle residues.
(6) Pockaging & “Presaryotion |
o) immediately in aic HQt containrs so residud IS
not st 10 evoporation - clean, new Paint cons:
with friction lids ore 0fen used. or wide-mouth
glass jars w/aicHgnt 1dD.
@ Rl % -2 ful |
(2) Auids in open hottles or cans shoold ke callected @
sealed, even i they agpear empty
¢) Substrate. contrt) - uncorominated control samples
collected fom onathur area 6 e fire scerw
(D) \gniters ord Othor Euidundd
() most common igniter - a matd
() ofhur igniters
(@) hurnig% cigarette,  (d) nuchonical madeh striker
() fireqrms (e)electrical sparking oloyices
() ammantiaon () molotou cocleai
€) Also collect Hhu clothing of the Suspe cteol
Prepetrotor -



Lo
2 C. Analysis of Flammahle Residies (hydrocarkbons)
disadvantage- limit o -the vapor volme
() e HeQdSDO_Q.R Technipue. © that «an ke removeo!
(Al Heat e air-tight cortainur comtaining Hu sampk,
the volatile residuye vaporizes < is tropped in
the. container's heodspace. Thre uopor is +Hun
removed with a syringe. '
M Vapor isinjected into'a gas chromadtograph ¢
separated iMto its components , which are
shown Qs pPeaks on o chromatoqQrom -
©) tlassify comporums by comport q th
chrormadtogram w/ ores of Known accelerant . ,
(1LRA -~ The lgnitahle Liquids Referenc Collection
(?) Vopor concontrodion l[rC.UQ-P.f’dﬂ .-owerOOHq_U!dj)
A A charcoal - cooded strip is placd 10 container w/
debris . Heoted +o 1HO°F(Lore) for an hoof. i sfgni#roaﬂf
quantity of accleront yaporizes & is olosorbed hy
e strip. Strip 1s woshed w/a small ameont
carton diswlfide & +hen that solwunt is injected iro
e qas dnromortogrop -
(1) increases detection o least 100X's over headspaes
techniqud -

(3) moss spectrometty - somutinus gos chromadogqnapby isn't U
®) poss +he siparated component fom qas ahrombdographi
coluomn Hrugh A Mmass sectnomueter
(0 fragments samples nto i0N1S. Analust cortrols winich
lons will be dutected or ignered. Eliminates extranieus
peaks in e s chn:rm:fO%rQW-



