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The resolution of the components of petroleum hydro-

carbon mixtures may be accomplished to satisfactory levels for 

identification purposes by gas chromatography. The efficiency 

of the resolution depends upon the type column used as well 

as the detector and the operating conditions. Even with 

relatively crude systems one can obtain chromatograms which 

can be recognized as unique commercial mixtures such as gasoline 

or kerosene and the like. The recognition of these chromato-

graphic patterns is basis for the first proposals to use gas 

chromatography as an analytical tool for identifying flammable 

1 . 'd . f' db . 1 ' 2 lqul s 1n lre e r1s. 

If the flammable liquids maintained their composition 

through a fire, and many times they do, the identity of these 

substances from fire debris would be a simple problem in 

qualitative analysis. However, these mixtures burn off and 

evaporate off the more volatile components and differentially 

adsorb on to the developing char and thus the compositions 

often are altered drastically from that before the fire. The 

identity of these altered compositions can be confusing even with 

a good library of chromatograms of evaporated samples because hydro-

carbon mixtures do not just evaporate or burn in the fire. There 

are differential adsorption phenomena, there are various catalytic 

surfaces which alter burning rates, there are differential burnings 

and there are substrate background patterns from wood and plastics, 

all of which alter the patterns. The identification problem then 

becomes difficult when the chromatograph is operated at very high 
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sensitivity. Furthermore, we often find that the patterns are 

poorly resolved when the hydrocarbon mixture has been burned 

off to the extent of s a y 99.99% and instrumental sensitivity 

must be increased greatly to see the patterns. Substantial 

improvement in the gas chromatographic patterns can be achieved 

by capillary column chromatography and a number of workers have 

3 4 
recommended the adoption of these systems . ' 

We strongly urge that workers in the forensic science 

field give serious consideration to the use of wide bore 

5 capillary columns which are available from Supelco. These 

wide bore columns put one in the capillary business without the 

associated problems and expense of the narrow bore capillary 

systems. 

We were introduced to these columns because of a serious 

separation problem we experienced with the four anomers of 

fructose in water solution by silylation and gas chromate-

graphic methods. While success was claimed in the literatur e 

for this system, we found the techniques to be non-reproducible. 

To improve on the resolution we tried the wide bore capillary 

system from Supe lco. This column provided excellent resolut ion 

of all four anomers. Because of the availability o f the column 

we e valuate d its use on hydrocarbon mixtures. The results were 

so good that we now use the wide-bore capillary system on a 

routine basis with arson samples. 

We will first describe our experiences with the SPB-1 

column from Supelco for the separation of hydrocarbon mixtures . 

Then we will contrast its use to packed columns and end with 
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some general comments about wide bore capillary columns. In a 

subsequent article we will give a detailed contrast of packed 

column chromatography to the wide bore capillary chromatography 

for a series of hydrocarbon mixtures used to formulate paint 

thinners . The column we have used is a 60m x 0.75mm. boro-

silicate glass with a 1.0 ~m methyl silicone layer bonded to 

the glass. Supelco calls this column the SPB-1 column and is 

designed to replace OV-101, the SE-30 or the SP-2100 packed 

5 columns. A schematic of its installation in a chromatographic 

system is shown in Figure 1. 

The capillary column comes installed in a cage with the 

ends attached to a butt connector with fused silica leads for 

connection to the injector and to the detector. Notice in 

Figure 1, the pre sence of a fine metering valve leading from 

carrier gas to the detector. This valve is required to furnish 

make-up carrier gas to the detector. The wide bore capillary 

columns can be operated with as little as 1 to 2 ml/min. carrier 

gas flow but the FID requires 25 to 35 ml/min. flow for efficient 

operation. Otherwise the wide bore capillary columns are 

operated very much like packed column systems. 

To optimize operating conditions for a Varian 3700 instru-

ment with FID we evaluated the capillary column for (1} sample 

size (2} carrier gas flow rate, (3} initial temperature and hold-

time, (4} program rate and final temperature. The conditions we · 

have selected are: Injector temperature 220°, detector temperature 

290°, column oven program, initial temperature 50°, 2 min. hold, 
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8°/min to 230° or 290° depending upon the hydrocarbon mixtures~ 

flow rates: 15 ml/min He, 15 ml/min make up He to detector, 

30 ml/min H2 and 300 ml/min air to FID. The samples were 1 ~£ . 

cs2 solution containing 2-5 ~£. of hydrocarbon mixture per ml 

of cs2 . If neat samples are used they must be 0.1 ~£ . or less. 

The recorder was a Fisher Recordall with a 0.5 sec. ful l -scale 

response and a chart speed of 0.5 inch/min. 

For comparison we also ran the same mixtures on the same 

instrument with a 2m x 1/8 11 OV-101 S.S. packed column. For the 

packed column work our standard program is: Injector temperature 

of 220°, detector temperature of 290°; column oven program of 

70°, 2 min hold, 16°/min to 230-250°; flowrates: 30 ml /min He, 

30 ml/min H2 and 300 ml/min air to FID. The chart speed was 

1. 0 inch/min. 

Shown in Figures 2-6 are the separations of gasoline, 

kerosene, Varsol, Isopar G and a synthetic mixture of straight 

chain hydrocarbons from C-5 through C-20 on the Supelco SPB-1 

wide bore capillary (60m x 0.75rnrn) compared to the separation 

on the 2m x 1/8 11 column packed with 3% OV-101 on C.W.H.P. The 

~ chromatograms are for the wide bore capillary separations a nd 

the b chromatograms are for the packed column separations. As 

can be readily seen for Figure 2 (gasoline) Figure 3 (kerosene) 

Figure 4 (Varsol) and for Figure 5 (Isopar G) the separations 

are remarkably better with the wide bore capillary system 

compared to the packed column. On an average, approximate ly 

2 to 3 times the number of peaks are seen for the capillary 

system as compared to the packed column. Inasmuch as the 
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capillary program rate and recorder chart speeds are one half 

(fortuitously) that used for the packed column the peak envelopes 

appear at about the same places on the chromatograms which makes 

sample identification simpler between the two systems. The 

conditions used are not necessarily optimal as regards resolution 

for either system but on overall factors including time they are 

quite useful for the identification of hydrocarbon mixtures. 

Figure 6 is the chromatogram for the wide bore capillary column 

separation for a mixture of the straight chain hydrocarbons of 

C-5 through C-20. 

Finally a clear advantage of the wide bore capillary over 

the packed column is seen in Figure 7 for the analysis of a 

severely evaporated gasoline (99+ %) . The packed column chroma­

t ogram shows poor re solution of the residual hydrocarbons with 

a nondescript recognition pattern while the wide bore capillary 

chromatogram shows excellent hydrocarbon r esolution and the 

peaks are readily correlated with an unevaporated gasoline. 

Given the nature of samples from fires for which accelerants 

are often severely burned off and/or evaporated such improvement 

in the recognition pattern is one of the most important reasons 

for the utilization of capillary columns particularly the wide 

bore systems with their operational advantages over narrow bore 

capillary columns. 5 ' 6 

Sample Analyses - The samples we receive from field 

investigators are treated by our gas purge and trap system to 

remove the volatile and flammable component s from the fire 

debris. 7 The charcoal traps are eluted with carbon disulfide 
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and the eluant analyzed by gas chromatography. The Varian 3700 

instrument is equipped with dual FID detectors, a 2m x 1/8" 

S.S. OV-101 column on one side and a 60m x 0.75mm capillary 

column on the other side. We first analyze all samples by the 

use of the 2m packed column. If the sample is negative or 

cleanly identifiable we use those results. If the samp le is 

not negative but cannot be identified by the chromatogram from 

the packed column we then use the wide bore capillary column. 

The advantages of this approach are that we save a great deal of 

time in adjusting the instrument sensitivity and sample size 

for a particular sample for the initial run and the reruns since 

we can recycle the packed column system 1n 15-16 mins whereas 

the wide bore system requires 28-30 mins. Once the proper sample 

size and attenuation is established for the packed column we 

can readily apply those conditions for use with the wide bore 

system. We now have established a library of commercial hydro­

carbon mixtures which are unevaporated, 50% evaporated and 95 % 

evaporated for both packed columns and wide bore capillary 

columns. By these procedures one can continue to operate with 

packed column systems while developing a library and expe rie nce 

with the wide bore capillary system a ll the while using the same 

basic techniques for both. 

General Comments about Wide Bore Capillary Systems - Having 

d e scribed some typical results with the wide bore capillary 

column compared to the results for a packed column, we need to 

consider other reasons as to why the wide bore capillary columns 

represent such an important development for gas chromatographic 
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analysis. It is obvious now that near ultimate separation of 

volatile mixtures can be achieved by techniques using narrow 

bore capillary columns. 8 One may then ask if this is true why 

should analysts convert from pack column techniques to wide 

bore capillary techniques? Why not go all the way over to 

narrow bore capillary techniques? The simple answer to the 

last question is that if one must have near the ultimate 

resolution of particular samples, the narrow bore system is 

the way one must go. It must be recognized, however, that 

the narrow bore capillary systems represent a totally different 

analytical system for those analysts trained and experienced i n 

packed column chromatography. This fact requires expensive and 

specialized adaptation of equipment, it requires special training 

to effectively operate them, it requires special injection 

techniques (sample size and sample splitters) and may have 

serious limitations for detectors (e.g. one cannot use TC 

detectors) and for doing quantitative work due to splitter 

discrimination. 6 

In contrast the wide bore capillary columns are simple to 

install in most gas chromatographic instruments. We would tout 

the following: 

1. With the capillary column mounted in a cage with 

flexible fused silica connectors the conversion is 

extremely simple, requires less than a day to install 

and test. 

2. The operation of the narrow bore capillary system is 

nearly identical to that of the packed column systems. 
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3. While sample size must be somewhat smaller for wide 

bore capillaries than for packed columns, it may be 

substantially larger (up to 15 ~g per component) than 

for narrow bore columns (up to 100 to 500 ng per 

component) to avoid column overloading. 

4. The cost of the installation is about $1,000 for 

the column, the inlet and outlet hardware and 

make-up gas system. This compares to $2,500 or 

more for a narrow bore conversion system. 

5. All standard detectors may be used. 

6. Standard flow controllers can be used and the high 

flow rates minimize dead volume effects. 

7. The analyst's past experience with reading chromato-

grams is utilized to the fullest without having to 

relearn new patterns. This fact makes the complete 

conversion to capillary systems very attractive. 

8. By using two wide bore capillary columns - one polar 

and one nonpolar - one can handle with a single 

instrument nearly all of the kinds of samples 

analyzed by forensic laboratories from arson 

samples to blood alcohol to acid and basic drug 

9 samples. 

For complete details on the installation and operation of 

the wide bore capillary columns one should contact the technical 

5 6 service group at Supelco who developed this system. ' 
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Jchn I . Thor-ntc:m~ D.C:- im.~ .:·,\nd l<evi n Guarino~ .I .P.I-·1. 

For •n s ic Sci Lnce Group, Dept . of Biomedical and 
H •. ?::dth Science)~ Uni v •rsity of C.::.li·i= o,~ni a, Berkeloy , 

l~:n vir- em rm~n t 1 l 
Ca., 94T.2C . 

The f l~mmability potential of a liquid 1s common l ~· as~e3~cd 

t..l'/ ,,.,::?fC?I~ence to its . ,: lA~h point, ;:,n d many jurisdictions o1·- -':ICJ•• n - · 
ci a s have chos~n to incorpor a te flash point c:rit ~ri ~ into sta tu-
t r~ _, concc.:r·n l.:' d '...-J ith ·f lc.;fnt,Jc:lb.l~~ liqt.tids. (]l'-i~Ji1'1 <"1 ll 't _,;: 1 ;.-, Jh pcJint 
cJ'-j .. : _,.-:i.a l•JE?n::~ found to bt:.• u~: c! ful +or those code:;; dc~alinq ;,Jith th? 
prot::?cticn o f th? public b y =~ec ifying th2 manner of tr an ~ porta­

·t ion .:md st.CJI'·ag=.• o·r ·Flammable liqu ids. Inci'- C?asinql y !, ho~ lf.::O V el~~ 

;13sh point crite ri a h a vo buen incorporated into arson-r ) J.atcd 
criminal statute - . For uxamp l ~, the California Pan~l Code S~c­

c ion d~~ling with Molotov Cocktail s states in part '' ••• For the 
:1Lu·-post~s o+ th i :;. subdivi . ion, a "fi1~ebomb" i s a br-eakab l t~ C:Oil·-

tid.n ..;l " cDnt·:d.nim.1 .:t fltHnrnabJ.e liquid lNi.th u ·f l c::Jsh po:i. nt o :· :L;:i ~;j 

dc~C.:Jl'T! ..>:5 F.:.JH .. >nhP.i t Ol'" J. u- ~ ••• " [ 1 J . 
Th 11 intRnt o-.~ thG C.:.\li·forni ~1 legisl a tur-e in ndcpting this 

code s~=tion i s obvious. Inst ~ad of listing each ~nd ~v ,ry liq­
uid vthic:h mi~.~ht I::Ju us.E~d to 1fl2ke .::1 i"lolotov Coc ktail , ~:1nd t.J-'tc:-neb y 
ri king a situation ~here an effective firebomb wa r mad e with an 
obscur p liquid not covered by the cod~ , the legi sl ~ture ~rnbr~ced 

the conc q :lt o+ f l 2\Srl point. If u 1 i quid docs not mee:t the? .t :.:lt u-.. 
tory crit~rion, it will not pose a haz a rd wi th rcsp~ct to fl2mma­
bilit ; . 

Thi s i~ a reasonable, rational app roach to the probl~m~ but 
t.hR CalifDrni n statutua i s d e fectiv e . It is def e ctive :i.n that it 
i • not _ufficicn tly Gxplicit in =pac ifying how fl Qsh point i3 to 
bo d~torm:i.n~d~ and :i.n ·: act fa il s to dofine what f lash point i~. 

Unl i ~: t? tho~ . ..! optical ;.:md physi c:al p,·-opC?l'-ti es l.-Jhi ch a r o trul '/ ·;.un ­
dc:lment~·.\1 r~wop(~l·-tii~~ s o·:: 1.\i:,tc:rir.:d. •- , ( e.g.~ mol .2c:ul,3r or- .:\ tomir.:: 
.:'l i::Jsorption, atomic emis$ ion), .:'lnd da3p it o the f a ct th , t f la3h 
point is dire ct!; rnlatad t D the boili ng p oint and inver - ely r0-
l atc.:d to ... h e? v~por- pr-e·:.: - un~: , .,: 1 ,_,h point. i ~ n :? 'v'er-t.h el•=s··~ :·H·-tn _ .. 
t ,~ <on- .L 1 '/ cL.~· ·t: i rH"! d .. 

Thr.r- r i. ~~ c':\ (J !c.! l'l '...! r- .:-\1 c:c,n ·_.: c·n~;u ... t:o th(::) dC? .. F in.ition~ but ''cJt:2 n--· 
t2 r e>.l con_~.ens~u ." i ~, , ... ,-wr~ly r:.d1.:qu.;:- b i! ·For- th e int2n f.! : c:nxl:il-lv com­
r.lon to man / +oren ic ::·:itu.:d: iorL . Th ,.J 1~bT 11 has defined .: l .:1sh 
poi n t. .:;.. s "t l"h? 1 o vu. -~ t. -.: •'fliP c: I'" .- t L.u·- ..: , c: on·- c~c: t t'?d t. o ,.,\ p ,.-e ~:;~> L.:r .. C? of 
101.3 kPa (1013 mb~r) ~t which the ~pplication of an ignition 
SDurce cau: o th~ vapor~ abov ' t he s ample? to ignit0, under the 
_-p ,~·cifi ,_· d (:ond.itioru:: of ;~es· .. : • .:Italics ad clr~d) C2J. V..H1 i?\t ::w-e 
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F\.:.ge 2 

•. :hes:P " p i2ci ·f :i.•:~d c::cmditir.:m s o-f test~" dnd 1t1hy does th~~ ?-\STI"I le.3ve 
th~ condi ~ ion ~ to th~ discretion of the analy t? Th e pres ent work 
i s an 3ttempt to tidy up this messy subj~ct. (A~ an aside for 
~~ hose-:> ~~;HJ v-Ji sh to be ,-emi nd ~d of t he p 1··e e n t 1 v p!'"Gf el~red metric 
unit de ::.>cribing p r·E'sst.we~ it :i.~ the kiloF' .:·.\s c ··\J. <kP::\). ~. C!l1.3 kF'a 
i -.;,· the s·t a ndnrd b:."'tl~om<-'!tr i c pn:?ssure~ equi vc:1l ent to 1 ".!13 mbar or 
76~J mm o ·f Hg). 

Th r · flash point v.o:duE· th ;.:~t i!..: L>:pnr·i m..,ntally der··ivf?d i:~ sub­
_j . ct to a number of factor ; . Thes e include the ~ ype and conf igu­
r a tion o f the t~sting appar~tus~ temparature control~ a mbient 
pr ussure~ the nature of the ignition source~ ~ample prep~r~tion 

a nd homogene ity, and the nature of the calibr · tion liquids used. 
It 1 · 2 inajor P''-~Jmi - E':! o·,: the pr·esent v~or·k th <.:;t it i ~ essc·mtial 
f or the forensic s cientist working on arson-relatEd cases to have 
;::. thon:Jugh knov-.d. c:~dgC? of thE? ef·f r?cts o·f thF.~ ... e ·F actor·s. 

Two t y pes of f lash point tes ting devices a re in vogue, the 
open cup and the clo=ed cup. In the open cup tE'chnique, the sam­
pl P i_; heated in a n open ccnt .::\iner to a s electi?d tE-?mpel~ att.w· ,. At 
thJt ~omper ~tur~ a test ~ lame i s introduc2d over the sampl~ ~nd 

i ~ is not e d whether ignition in the form of a flas h t akes pl ~c e . 

I f not~ th e temperatur e i s rn i s ed and the proc~ss i ~ repeated. 
In th2 clos ed c u p technique ~ the s a mple is not vent e d. Lower 
boiling componant 3 ~ a l though volatilized, are not lo~t to the 
~tmo~pher e . If t h e incr rase in temper3ture i s ~chi ev~d ~ l ow l y ~ 

the clo~ed cup technique permit s a n equi librium to b e a chi 8ved 
betwee n th~ liquid 3nd th ~ v~por s tates. 

The ,-· ead e r might net<:! th.- .t the C>d ifornia s t.c:\tute rc?·ferred 
to ~s an ~x ampl~ d oes not ~ pecify whi ch typo of device is to 
b 2 u sGd in the determination of fla h point. It may be in f er­
.rr::'d th a t th 1? i rYb.?nclc?cl method is t h e c 1 ost:cl cup method :• but "in-· 
ierre d '' i s s c a rce ly the cr ite rion to be applied to good foren s ic 
pra ctic e . CA fail ur e to spuci f y thG method i s not uni v ersall y the 
c~ ;e; as cli ~ c ussed be l ow~ the U.S. Dopart~ent of Tr a n s porttntion 
2mph~tically s p ecifi es th,t the clo~ed cup method mu~t be u : e d). 
Both the opon and t h e closed ~ up mothod3 h a vo advant0ges a nd di 3-
adv~nt ages . The advantage 3 of t h? clos ed cup s ystem a re tha t (1) 
th2y a re more applicabl~ with liquid~ of r o lativr ly low fla s h 
poin t :, :::1rH:I C2) th~y provide! ,-, mor·r! r· c~ aJ.i .- tic meas ul'"e of thr:,• -,~ J.-~m-­

f,li.".\ b :i.lity o-f <.."\ l:i.qu:i.d which i =~ con +inGd in .:\ cl c:w r0cl pii:\C:£?~ 

to:·N:)·· :• ::~ . ~:,;::tl i:.! d cont..:~inel'·. Th · Llt.t;?r· ·f e c:\"l:L.W€-? :i;:; lF~~-~., +n:!-
qu ~nt 1 y .:"nc:ount t.~r- £:!cl :i. n .::~r·· _;on Cd~ t::J . .5 t:hC:~n s i tu ..-d: ion~- wh c?r··o thP ~:te:·­

c c lerant i ~ widul y di s tributed a nd expo~cd to the ~tmo ~ph~r R . 

Th•· adv~ntage of tho ope n t t s t c r i~ thn conver s e of the ~econd 

-~ actor immediate l y above; the opan tes t provid2s 8 morn rcnli 3 tic 
mea u rc of th n flammability of a liquid which h a s been appl~ ~d as 
~n a r s on acceler ~nt. A disadvantage of thu open cup ~ystcm is 
thi:lt \.•Ji th a rni. >:tur e NgN~ gd :-i CJlin E. ' ~ lm1r·? r boiling componE~nt =:; 
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md y be \l ol·\t:. ili::cd l"l l'"i or· to th ~ a pplic:at iCJn of tht? ·fli .. rn£? .:.:m d 
thereby g i v o a n erroneously high flash point rea d i ng . 

·d,E• r:.!;m l""ican Soci c t y .. :o1·· T ·:::>sti n\j 11a t::?l~ial :.... cur·r· (~nt l ·: cJ ~ cr· i -· 
be ·~ ive di·f · ,:E) t~ent. -,~ J..::\ ~.;h point i:esti n q d t:-v i.c;es , and h "'s pu:J l i · l1ed 
m ,~t hod ~; f o1r th <~ c:c::ilibl'" i.":\ i~ :i.on i.:.m d o pt:)r ation of tJ.:~d··, of the.• :·-,~~ C::SJ. 

T he ·~:ivc~ d ·vi coc; Ar·c (:l) t.h ~? Ti:<~l opP-n cup ({~STI"I 1"1e thod Di:Si(ii); 
C2 l ::h .: Ti39 c:lo·::;nd cup \P,STt··l IV!e thocl D;.:i6) !i .;:~:) th tJ F'2nsky- i·!,1rt:ms 
c:lo .;; ..:: d cup U:)STivl 1'1othod D9 3), (4) the Cl<~vt= l.:.:.mcl Dprm cup U-iSTI 'I 
r~IC?thod D<72) r. ;::u1d (::'5) thf.' ~:.b tc.\flash closed c up U-iSTI"l l ki:hod D327Bl. 
Th ~~ r~n r·ll .. l.;.\ 1 BDok of (lt3TII ~:: t. ;·\n d ;:11r d: [ 3 J pr ov :i d f.! ·=· ~.:. c h cme.t i c: cl i -~ q r· i::>.ms 
of tho v a rious d ,v ic c ~ . 

Th ~ t wo op8 n cup dov i c:~s h ~ve been ~cl ip . ocl b y tho T ~g 

c l os d cup ~nd th e Sct ~fl~sh tcst ~rs as ~ rGsult o f ~ction t~ken 

~y tha U.S. 00p a rtmL nt of Tr a n s portation. Tho DGp~rtm ::?n t o i 
Tr~n £portat i on has rul e d [4] that the closed c u p method js the 
- o:te cl~it(;:?r·imi +o1~ c: l <:.~s~:. :i +y:ing a liqu id as b <? :i.ng ·:: 1..-:.wHni:\bl£:?. The 
Ta q closed c up d~vic:e with thu ASTM Method D56 was dG ~:ign~tGd ~n 

accGpt~ble method, with t h ~ s~t3fla~h clos ed cup d~vice with the 
A~:::n1 n e t hod D::27f:: cl c~si C.Jll at C?d .:.1 S an ~acc ep t c\b 1 f? ~d t e r·n ,:.·.\ t i 'IC [ :s J • 
The ~r 3cision of the 1·~g c:loced cup and tho Sct~f l ~sh method i n 
routinn u s e is betwuen 1 ancl 2 ° F. [6]. \De3pit ~ the f ac t. 
th zxt th e• i-'lSTtl dofine.~ t h e:· pr· c?:::; s ure ai: ~·Jhic:h flash :·loint i ~- ::.o ~.) ;:-~ 

d e t crDin e d in ~2tric un it s , fl ash p oint i s - till inva ri 3 bl y given 
in degr e~ Fahrenh ~it J. Th e? ultimate pr eci ~ion i on the ord ~r 

of ;::l .. ~; "" F , c:: o i n c: i c:l f.? n t i3 l w i i: h t h e p r· 1 ~ c i s i on o + 1·· "" c:l i n 9 t. h c 
t h c~t-mc:J rn !-? tc•i'·· . Indi -f+ F::r-r:•n ct? tc:J plroper tt:chn i qut? 01~ int~:-:pt=.•rit)llC , ~ on 
t:.hr.: p~ r-· t u·f th e: C:Hi a l yst :• h DtrJ•JV ;;?r·, could E· a::; i l y l'" t.•.·.u l t :i. n ~1 :-1 .r- r· or 
o-~ ~5 ';) o r~ rrrc, r· t~ .. 

Th•- F'H i-l::y-· f'IElrt.ens c lt"J r'?d cup d evice? i s p rincip a lJ.·/ u ;;c:d .·Dr 
v i ~cou3 , h igh molecular weight, high f l ~~h point liquid ~ ~ 

e •. :.":J ~ .l.l..l ;J l~ic < i <: i.n c;:_l oil , -:.-~nd cth c.?r· liqui d::; ~·Jhic:h ·~ 1r , unl :i.: ::uly ::CJ 
b .::! ·o>n c: oun t. r )l'" c?d :.~, s a r· s.on ~'\ c: c C? 1 c? r .::tnt. s. Th i '0~ m. •t hod, h CJWE'VC?I'" , 
t h " ,,; (:?\: hoc_; of c: hoic:f:? for liqui d s 1--.1ith a vi-:·;c:o ~5it.y gt-eatCI'" 
5 . 3 e S t at 1 0 4 ° F. 

If !: h r? rat. i .~ o f h c~ti nq is too ·f ·, _t, ··, l a q wi ll n.::>su l t.. !:Jc~­

t'.'·' .2 E"!r1 thE· t r.~mper .:·,1t.urr2 of t h e? 1 i qu i d .:1nc::l thr~ thur·mom2tC?r· · ~ r- om 

v·;hic::ll th e:• .. : c· mper .:d: ur c~ i ~: r··e a d at th (-~ time-~ o··f :i. qn i.t:i.on .. F::·m- ;llc:Jst 
t e s ting d evices , ~ rat u of 2° p , r minute ? h ou l d nCJt b e ~xc~-

edcd · ~h ~n ~pproac:h i ng thn e xpected f l a s h point. Good opera~inq 

practic~ ~ l ~o demand 3 that t h u t r sting device b e 3itu~t~d oui: of 
cll'"·,:\ + t -- that miqht. c1~c•at.n a d if+i) l~ ent:ial b ;: t.\l',t ec~ n th.'? :=.;:implc• c:up 
a r·1cJ the·:;:> 1- c ... ~;·\d i r1q thc'r··rnomr!tE: r· . 

t .h e 
u -. "' ci 
J. ~.X 

·t i em 

Th ~·~ ve l um' • o·f thn :.:~ir· pr:\cc.• ;_:,bo\tL' th·~ liquid may in·f l ,_:. en c:e 
+l.:.i :-·1·1 ~Join t , .::,nc:l . ..>o t J· .. ,c r·· r ·commendc~d '/CJlum f::? o + liquid mu:..t be 

·rOI'" r.:w··::::ci ~G c.J ~t.~nnir·, .:\ti on. I:Jhil ~~ t hi. -;~ ma y po~:e n o p.:i rt.:ic:u-
probl c:: m · f or tho~ conc~rnod ~ i th t h e tor ~ge o r t r a n s porta­

o ,: L:~r··rHJ vo lum ;~ :; of ·i: l:~unmul1 l:? J.iqu icl 3 ~ :i. t ,n ,\y po~::. ~= .:\ '::r:ver·e 
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~roblom in connection with ruspocted ar~on c~ses. ThR Sc taflash 
unit r oquir0~ only 2 ml of sampln, but the T~n clos~d cup method 
roquiros ~0 ml. In m~ny ~ctual case situations it may bo 
ir.1pr.:.ctic.:\l a:- •...?V{.. n impo~sible to o btain 2 ven 2 ml. 

Flash point determin a tions on compl ~x mixtures give ~ com­
::1o ~ .. it. \? cw <:"\ qgr-c7:: ~~ c:~te v;.:due. Corwequr:ntl y , if i'\ S e71tnp1E' ha-...; "\~ea-· 

th u ,-p cJ" t.rwough t:o?>:por: un::! .J.J the .:..ltmo:;p h EI'-c!, the li ~Jht~~r -h"·actions 
Jill b~ lost and the flash point v ~ lu ~ of t he l iquid will b e 2le­

vate c. 

Flash po i n t is a measuro of the propon ~ ity of molecules to 
go from the liquid state to the gaseous state , ~nd is therefore 
inil uLnced by a mbient pr c s=ure. In reporting flas h point, the 
ob...:orvnd v~lue s hould be corr~ct ed to standard barometric pres-
.ur ? of 760 mm of Hg ( 101.3 kPal. The correction is achieved by 
a~ding 0 . J6°F to thL observed value ~ or each mm o : Hg below 
760 , o~ . ubtracting the ~arne ~mount to the observed value for 

.:tc:: h 111m .:i bove 7 U~! mrn. 

The ignition f lame must be adjusted properly. If the flam~ 
i ~ too large, the fl a .; h point v a lues will be depr~ s ed. 

Th; i4ETI"I h a~; s;pGcifi£o?c:l p-·:-:ylen e i'\S the liquid ::or- cali-­
brating th~ Tag clo~cd cup and the Sctnflash closed cup toster ~ . 

L. <'\l"lCi:: :- t ·..z. [6J, ho\I'JBVQI'·, havG? advocated mi>:ture::, of curne ne 
~nd p~2udo-cumRne . Mixturus of t h i s sor t do not , how a signifi­
c~nt ch~ngo in flash point upon partial evaporation, ~nd altering 
t.;·,E! pr-opc11'- t ion o + i: h 12 liquid s c c::m d e liver i:\ c: :1 libr· .::~ t.icm liqL\id of 
·-1ny c~ t ~ i J~c?d ·:: 1 <-'1 !::" 1-l point between the f 1 ~sh point of cumcme 
([j~;>o F) .:md t h 2 t of p :::;eudo-cUI>lene ( 117° F>. 

As d ~velopod above, f las h point det e rmi n a tions mus : ba s uf­
f ic::i t ntlv parameterized i f they o re to be m !~n ingful. The? values 
ob:3! ~ 1--vc~d ma y bs· dependent upon the app .::u-- c.1tu .:; us.ed a nd numc l·-ous 
o t.hf:?r- c::on ic:l.· r- zd: ic:;n , C rt:·.in of th ~~~e con icL=r .:. ti o n!:,. hC:1V :0 , aJ"'-· 
gu~bly, ~minor 0 ff u c::t upon f l3 . h poi nt, u.q., a 10 mm dif-
;: , r- ~.. nc ~ J.r-, :·t trno _~phL! r-:ic: pr .. ~~:su1--·e · ~:i.ll l~ t:! !::--ult. :in only <:\ O .. b '"' F' 
cl:i.·f f ,:~l'-mlr.:;:: in ·fla s h point. Hm·evr~ r:, good ~;r- of ession .::, l pr-.::.ctic: G 
s.:uqg e :- t ·;:h.:-:, t. • .ll of l:he ;"\tt l•n<jant con ~;i der·c:\ ti ons be:·! c:ount o.n-

ncod. This i s p~rtic::ul~.rly true if i n tor-l ~boratory d~ta nro ~o 

bi"! COi'f1p r ' d . 
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The following information was submitted by Jew-ming Chao, Ph.D., 
Labor atory Director, Burlington County Public Safety, Woodlane 
Road, Mt. Holly, New Jersey, concerning the programs that were 
presented during the 37th Annual Meeting of the American Academy 
of Forensic Science s, February ll-16, 1985 at the Riveria Hotel 
in Las Vegas, Nevada: 

*Verifying Flame Retardant on Christmas Trees Involved 
in a Fatal Fire, William R. Dietz, B.S., and George F. 
Peterson, M.A., Bureau of Alcohol , Tobacco & Firearms, 
San Francisco, CA 94130. 

*The Comparison of Automotive Gasolines using Capillary 
Gas Chromatography, Dale C. Mann, Criminalist, Washington 
State Patrol Crime Laboratory, Public Safety Building, 
Seattle, WA 98104. 

*Limitations of Automotive Gasoline Comparisons in Casework, 
Dale C. Mann, Criminal i st, Washington State Patrol Crime 
Laboratory, Public Safety Bldg., Seattle, WA 98104. 

*Gunshot Residue Examination using the ND:YAG Laser, Amy 
P. Haralson, B.A., and Walton H. Haralson, Tex as Foren sic 
Services, Inc., 400 Medical Center Blvd., Suite 109, 
Webster, TX 77598. 

*Identification of Inorganic Explosives by Microscopical 
Fusion Methods, John H. Kilbourn, B.S., Alabama Dept. of 
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