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NCFS Database Time Line

IGNITABLE LIQUIDS REFERENCE COLLECTION
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NCFS Database Development

Database projects are driven by needs of the

forensic science community and conducted as
partnerships with the community.

' Community
Partnerships

.

Databases are designed to meet the daily needs of
Casework analysts performing casework. Database growth to
Focused answer new questions and meet new casework
needs is anticipated.

Combining Community Partnerships and Casework
Focus with literature and community driven
research support is a strong basis for obtaining
competitive funding.

Research
Supported

\
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Substrate Database

Ignitable Liquids Database TWG [: E X

Search Database | Classification Criteria / Definitions | Instrument Parameters | Download All

http://ilrc.ucf.edu/
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Ignitable Liquids Reference Collection Database




ILRC Database: Search Page

Ignitable Liquids Database

| Home | Search Database | Classification Criteria / Definitions | Instrument Parameters | Sample Preparation Committee Area
Search Database

SRN

Neat Liguids Only

Classification Search v
Compenent Class Select Value ¥

Degradation Type Select Value v

Extent of Degradation Select Value v

HC Range

Low == Search ¥

High <= Search v

Product Use Search ¥

Brand Mame
Iajor Peaks Search X
Predominant ion profile Search v
Keyword Advanced Keyword
Show All Records
View complete List

Clear | Search

esigned by: www.teglobal.com Copyright © 2006 University of Central Florida. All Rights Reserved.
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ILRC Database: Search Results

Ignitable Liquids Reference Collection
Total Records: 34
Certain browsers scale the image. Please click on the image to zoom in/out
SRN Brand Name HC Range Predominant Classification Major Peaks
ion profile
TIC: OC
Abundance » 3 1 gl | SR 0096
[ —— __ Brand Name BP Regular Unleaded Gasoline
=acococoe 2 4| | HCRange CEC14
z2zoO0OO0O 2: Predominant Aromatics
=Zoooooo 4 3: ion profile
1escoco0 4 Classification Gasoline
1S00000y 3 Major Peaks 1.2 4-trimethylbenzene m p-ethyltoluene
Taccooo] m.p-xylene toluene
12000007 .| Sample detail & download section
1ocoocoo i
sococooo
sCcoooo
400000
=00000
Time (s)-> .00 6.00 8.06010.0C12.0C14.0C1
T T I T 1 T T
flkanes > K6 €7 c8 5] ¢l0 ¢l1 C12 €13 |
¢ ‘ n | 3
' Abundance TIST O RN 0097
5500000 1 2 4 Brand Name BP Regular Unleaded Gasoline
[oT=T=T=t=T=t=F 1: HC Range C6-C14
ascoooo 2: Predominant Aromatics
R 3 ion profile
3 4 Classification Gasoline
As5000004
Major Peaks 1.2 4-frimethylbenzene m. p-ethyltoluene
=occoooy m,p-xylene toluene
=s6000004 .| Sample detail & download section
=2Ccooooo4 i
15000004
1cooooo
sS5000004
Time (s)-> 2.00 .50 2.6010.0c1=.0c14.0C1
T T I T 1 T
flkanes > K6 €7 c8 9 clo cl1 clz cls |
] ‘ m | 3
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ILRC Database: Sample Detail & Download

Filtered Selection 105 philips 66 Unleaded Regular Gasoline ~

Sample Reference Number 0105

Abundance §
2000000 TIC: 00000105.D
1300000 1 3
1800000 1: toluene
Pl 2: ethylbenzene

1400000 3: mp-xylene
1200000 2 4. 1,2 4-trimethylbenzene
1000000

s00000

S00000

400000

200000 ML’]

i Jeal]
-nm(!)-; 4.00 6.00 S.00 10.00 12.‘]314.'00 15](:!3 18'0020'0022[@ ZAIIDDZSIDQ ZBIDC) !

Alkanes > K6 &7 8 ©o clo cl1 cl2 ¢13 cla cis cle cl17 clgcloc2o

Major Peaks: Click on link(s) to the right to see

properties, mass spectrum, IR spectrum and additional toluene m.p-xylene 1.2,4-rimethylbenzene
data. ©thylbenzene

Date of Run 02/06/2002
Classification Gasoline
Predominant ion profile Aromatics
HC Range C6-C13
Brand Name Phillips 66 Unleaded Reqular Gasoline
Product Use Gasoline
Condition unweathered
Supplemental Info
Sample Available Yes Order Sample(s)

To downlead the datasets, MSDS, or spreadsheet of scalable TICs, click on the icons below.

Dataset Spreadsheet MSDS

Dataset
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ILRC Database: Related Samples

Ignible Liquids Databass i, ll,'VC; r :L Xf

Ignitable Liquids Database

Search
Filter by Conebion Weathered

Search
Filter by Condition| Biologic ally Degraded *
.
Samples Samples
SAN Buand Name SHN Brand Hame
00 ShelSal D41, neat figuid 0004 SheltSol D43, neat haud
2 Al g
s Camartee

2

1 nenenane

n-decane
3! neundecane

1: n=nonane
2! n-decane
3 neundecans

n
4.00 .00 8.00 10.0012.0014.00 16.00 15.00 20.00 2 00 24.00 20,00

1 o7 ek che ol che cly clechei

WL
.00 800 §.00 10.00 12001400 1800 10,00 20,00 £2 00 2400 28,00 2000

B & & & o o e bl dlscle ol dhichach E & & &
Related Samples

Biotogically Degraded Related Samples

SN Brand Name Woatharad
0Days SEN  Brond Nosne
1030 ShellSel D43 25% weathored 25%
2 e/

ShellSol DAY 0 days

2 T p—

T R ek e
50%

R R e
R

ShellScl D43, 50% weathersd

TR S

[ [ efs el eln ely els cle ol ol els el
7 Days

1036 ShellScl DAY 7 days.

3 1. ndecane
2 dmelhyidecans

1 cis 1-a8yl-8-molhyicyticheaany
2 wang 1. sy l-d-mathyicyCiohang
ke
3. nundecand
4 gecahydre-2-methyirashinalens
5. 2-mathyuncecans

3 wans cacanyOroRaCh
4. cis gecanydronachihalng
5 decanyaro-2-memyiraghinaisns

% <h ok h ok oh e

avmel & B &

ShellSal D43 75% waathwred

=

+ &UCF
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Modeling Fire Debris: Classification Models
Fire Debris 0 — 100% SUB, Validation Data

SVM\ KNN
I I N ———
QDA " Y remt e "]
= o | SuB
- e
> g I g b ) | l
::g % : ;r \ — .
! AUC 5 o] (RN Do
% g * PD MISC —GAS:
SVM: 0.9914 : ks
o QDA: 0.9759 1 X MR
S " IL SO,
 KNN: 0.9117 - 1
9 * LDA:0.8667 o |
0.0 0.2 04 0.6 0.8 1.0 —1I.5 —1I.-:: 4‘.:.5 a_lr.» n_ls 1.0 1 _Is
1 - Specificity PC1 (37%)

Sigman, M. E.; Williams, M. R., “Assessing Evidentiary Value in Fire Debris Analysis by Chemometric Approaches”, Forensic Sci.
International, (2016) 264, 113 — 121.
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Tippett Plot
Fire Debris 0 — 100% SUB, Validation Data

o
—

0.8

086
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04

02

0.0

0.0

0.2

I I
04 0.6 0.8 1.0

Percent Substrate

Log Likelihood Ratio

Hp: The sample is positive for ILR
Hp: The sample is not positive for ILR
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International Database of Ignitable Liquids

Search Database Contacts User Guide Download Administration

National Center for Forensic Science
University of Central Florida

Co-funded by the Prevention of and Flght
against Crime Programme of the European Union

http://ncfs.ucf.edu/internationaldb/
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International Database of IL
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International Database of IL: Search Page

Contacts User Guide Download Administration

Search Database

Ignitable Liquid Information Classification Information

SRN I:l Help | HC Range Help
Brand Name | Help [ Low>=

Country Select Value v Help | High <= Search v

Purchased Predominant ion |Search v Help

Product Use | Search vl Help | profile

Date . Help | Classification |Searc|-| v Help
o

Purchased i Major Peaks  [Search Peak Name v| Help

Data Source  |Select Value V| Help | cas# Search Abstract v

Data Source | | Help | TIC iImage width [500 Pixel
SREN

Country of Select Value v Help

Data Source

Region All Regions '

Keyword |

Advanced

Keyword

Show All Liguids [ ]

Designed by: w teglobal.com Copyright 2006 University of Central Florida. All Rights Reserved.
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International Database of IL: Search Results

Released Samples
Total Records: 7

SRN Brand Name HC Range Predominant Classification Major Peaks
ion profile

SRN 0032

methylcyclohexane
toluene
n-heptadecane
n-octadecane
n-nonadecane

Country MNetherlands TIC: MNL_MNFI_O001 D\ data. ms
Purchased

Brand Name Diesel, Shell
HC Range C6C23

Predominant Alkanes 3
ion profile

LA b

Classification Heavy petroleum disfillate (HPD)

Major Peaks methylcyclohexane | 0000108-87-2
n-heptadecane | D000629-78-7
n-hexadecane | 0000544-76-3
n-nonadecane | 0000628-92-5
toluene | 00001058-58-3

il

T T T T T T T T T T R e L
7 ca 9 C10 €11 c12 C1i3 Ci4 C15 Cl6 C17 C18 (19 C20 (22

Sample detail & do

SRN 0037

Country Netherlands 3
Purchased
Brand Name Gasoline, BF Ultimate 1. 2-ethoxy-2-methylpropane (ETBE)
HCRange C6C12 ] 2. 2,2 4-trimethylpentane

3. toluene

] 4. m/p-xylene

4 5. 1,2,4-trimethylbenzene

TS NL_NFI_D002. 0\ data. ms

Predominant Aromatics
ion profile

Classification Gasoline

Major Peaks 12 d-trimethylbenzene | 0000085-63-6
2,2 4-trimethylpentane | 0000540-84-1
2-ethoxy-2-methylpropane (ETBE) | 0000637-92-3
m,p-xylene | 0000108-35-3

toluene | 0000108-88-3 l h
Sample detail & download section Ll Ll.ﬂ 1V l o |
T
6 c7

T T T T T
C c8 9 C10 11 C12 €13 C14
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International Database of IL: Sample Detail &

Download

Filtered Selection |32 Diesel, Shell

Sample Reference Number

0032

TS MNL_MF_0001 2 aata. ms

it

User Guide

wll

Download Admi

methylcyclohexane
toluene
n-heptadecane
n-octadecane
n-nonadecane

0 el b

o~

5

UM‘«MJL\J J\.."‘b..- | N o] N hl

T T
(or) c8 c9 cio C11

Brand Name Ciesel. Shel
Sample Preparation Dition

Product Use Automotive Fuel
Date Purchased £/1/2015
Country Purchased Netheriands
‘Country of Data Source Netherlands.
Region Europs
Data Source Netheriands Farznsic Institutz
Data Source SRN NL_NFI_0001
Date Released 3/4/2015

T
c12

T
c13

T
C14

T T T T— T T T
C15 C16 17 €18 (€19 C20 €22

Date of Run 4172015
HCRange C8-C23
Predominant ion profile Alkanes
Classification Hezvy petrolzum distilste (HED)
Supplementz| Information
Major Peaks pethyleyelohexane 0000108-57-2
wheptadecane 0000828-76-7
whexadesane 0000544-76-3
wnenadesane 0000820025

toluene 0000108-38-3

GC-MS Dataset cdf

Sample Preparation & Instrument Parameters

[

NL_NFI_0001.CDF

[

Institute and metheod description.dec

M. Sigman NIST Trace Workshop, July 19-20, 2016
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ILRC Database

Substrate Database

Search Database Sample Preparation Instrument Parameters Download All m
T A S ‘ DR

http://ilrc.ucf.edu/substrate/
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Substrate Database
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Substrate Database: Search Page

Search Database

MRN
Material use class Search -
Material use sub-class Search -
Condition Search -
Ignitable Liquid Residue Present ¢ ...,
Product Name/Description
HC Range
Low >= Search ~
High <= Search ~
Major Peaks Search -
Predominant ion profile Search -
Material Composition Search -
Keyword Advanced Keyword exact phrase
Show All Records |
View complete List
Clear
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Substrate Database: Search Results

Total Records: 14
Certain browsers scale the image. Please click on the image to zoom infout

RN Product Name/Description HC Range Condition Material use class Major Peaks
“ MRN 0007
nhundance TS 40207TH O cdata.nts HC Range Cc7-c10
1500000 1 R
- o Material use class Flooring
1200000 Material use sub-class Carpet
1200000 1. styrene Product Name/Description Olefin Carpet
2. benzaldehyd¢
11ooo0o. Ignitable Liquid Residue Present MNone
1eco000 Condition Burned
SO DROOO
Major Peaks benzaldehyde styrene
SO O000 B
pgele s o u) 3
Predominat Profile Cycloalkanes/alkenes
SO0000
[ — Material Composition polypropylene
400000 Sample detail & download section
2O OO0
20 0000
100000 l
Time (S) 400 =00 =200 10.00 12.00 14.00 16.00 1200 20.0
" mksnessbs  c7 ce ca Ci0  ci1 ci2 i3 cia ©15 CIB ciT €
4 | m 3
MRN 0008
Abundance
HC Range C10-C18
TIC: 40307A D\ data.ms Material use class Flooring
450000 -
Material use sub-class Carpet
400000
Product Name/Description Olefin Carpet
350000
Ignitable Liquid Residue Present None
300000
Condition Unburned
250000 -
Majer Peaks Peaks not identified
200000
Predominat Profile Cycloalkanes/alkenes
150000
Material Composition polypropylene
100000
L Sample detail & downleoad section
S0000
b ey | L N
4.60 =3 .IIDEI S.lIZID \D.IDCI 12 !DD I4!EID |§.IDD IE!CIEI 20 !ECI 22 .IDEI 24.‘00 25 IDD
dianssobs 07 G G5 ci cH iz 13 Cl6 15 €95 CI7 CI8 C13 620
4 m »

N

M. Sigman NIST Trace Workshop, July 19-20, 2016 2

S uUck




Substrate Database: Sample Detail & Download

Filtered Selection 7 Olefin Carpet -

Material Reference Number 0007

Abundancg TS AOSOTH O clataaes
1S o000 o 1

1400000
1200000

1. styrene
2. benzaldehyde

1200000
1100000
1000000

100000

Time (s) 4 b0 500 =00 10.00 1200 14.00 16.00 15,00 20.00 22 00 24 00 26,00 6. 00

Alkanes »E8 €7 ce €8 Cio CH  Ci2 Ci3 Ci4 CI8 Ci6 17 Ci8 C19 C20
Major Peaks: Click on link(s) to the right to see

properties, mass spectrum, IR spectrum and benzaldehyde styrene
additional data.

Date of Run 04/09/2007
Ignitable Liquid Residue Present None
Material use class Flooring
Material use sub-class Carpet
HC Range C7-C19
Product Name/Description Olefin Carpet

100% Olefin
Sample information Manufacturer: Shaw
Color: Viking-Stingray

Condition Burned
Predominant ion profile Cycloalkanes/alkenes
Material Compositien polypropylene

To download the datasets, spreadsheet or additional sample information of scalable TICs, click on the icons below.

Dataset Spreadsheet Additional Sample Infermation

M. Sigman NIST Trace Workshop, July 19-20, 2016
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Substrate Database: Current Expansion Work

e Addition of 1350 new records
 Multiple burn methods

CHANGES

AHEAD
!

e Tabulation of frequency of
occurrence of 255 major compounds
in each ILRC and Substrates Database record

* |nvestigation of improved modeling of fire debris
using new substrate pyrolysis data

2015-DN-BX-K051 awarded by the National Institute of Justice, Office of Justice Programs, U.S. Department of Justice
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Smokeless Powders Database TWG [:E_X

| Home | Search Database Sample Preparation and Instrument Parameters

http://www.ilrc.ucf.edu/powders/
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Smokeless Powders Database
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Smokeless Powders Database: Search Page

Search Database

Powder Information || Physical Description | | Chemistry || Result Layout

SRN Help

Data Source Select Value - Help

Data Source SRN Select Value Help
Federal Bureau of Investigation

Product use National Center for Forensic Science Help

Distributor Name Netherlands Forensic Institute Help

Product Name Help

Date Obtained ﬁ Help

Lot Number Help

Date of Analysis ﬁ

Manufacturer Select Value - Help

Date Manufactured % Help

Comments

Clear Parameters
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Smokeless Powders Database: Search Page

Search Database

Shape

Perforation

Color
Luster
Marker Color

Diameter

Length/thickness

Distinguishing Features

Select Value A
[Cyes [CNo

[ teardrops

] dumb bells
] agglomerates
[ pias cut

[ striation

"l oblongs
Select Value -

Select Value -

1 Green [ Red [ Blue [T Yellow [ Purple [] Orange [ white ~ HEIP

min. max.
mm

Average +/-
mm

min. max.
mm

Average +/-
mm

mm

mm

mm

mm

Help
Help
Help

Help

Help

Help

Help

Clear Parameters

e

M. Sigman NIST Trace Workshop, July 19-20, 2016
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Smokeless Powders Database: Search Page

Main Components

Other components

[T] Nitroglycert

[C] 2 4-Dinitrotoluene

[C] Diethyl phthalate

[] Diphenylamine

[T] methyl centralite

[C] Ethyl centralite

[C] Dibutyl phthalate

[ 2-nitrodiphenylamine
[C] 4-nitrosodiphenylamine
[T Amyl phthalate

[C] 4-nitrodiphenylamine
[T Dioctyl phihalate

[C] 2-nitrosodiphenylamine

[T camphor

Help

Help

Clear Parameters

M. Sigman NIST Trace Workshop, July 19-20, 2016
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Smokeless Powders Database: Results Layout

Search Database

DisplayImage -, gc s Tic © Powder © Canister © FTIR Spectrum @ None

Image Size © 400 pixel © 600 pixel © 800 pixel © 1000 pixel

Clear Parameters @
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Smokeless Powders Database: Search Results

TOtal Hecoras. 14
SRN

0101

120000
- 1

Winchester 296

Distributor

|| SRN
Distributor
Product Name
Shape
avg. Diameter
‘ avg. Length/thickness
9 List of components

SRN

Distributor

Product Name

Shape

avg. Diameter

avg. Lengthithickness
List of components

m

M. Sigman NIST Trace Workshop, July 19-20, 2016

Product Name

o101
Winchester
296
flattened ball
0.50 mm

Nitroglycerin

Diethyl phthalate
Diphenylamine

Ethyl centralite
Dibutyl phthalate
2-nitrodiphenylamine
4-nitrodiphenylamine

Sample detail & download
section

0139
Hodgdon
HS-6
flattened ball
0.90 mm

Nitroglycerin
Diphenylamine

Ethyl centralite
Dibutyl phthalate
2-nitrodiphenylamine
4-nitrodiphenylamine

Sample detail & download
section

« &S UCE



Smokeless Powders Database: Sample Detail &

Download

|~ bunclance
=sooo0oa TIC: 2011 DTE1_NECFBD21_DILUTE_DMD.D w pe.
S Chnn g e 1. Nitroglyeerine
2. Diphenylamine
Eenread £ 3. Ethyl centralite
aonmen 4. Dituzyl phthalate
Soooaon E. 2-nitrodiphenylamine
ssoom00| — 6. 4-nitrodiphenylamine
sooogoa{
4500000 1
4000000
3500000
3000000
2500000 4
2000000
1500000
'oooaon Powder Info
3
REREEE ' I SRN 0130
s A e m e e e e Distrbutor Hodgon
Hime—= Product Name HS-6
105 a0t poga_ncfspan v National Center for
10 _W\I Data SOUrCe £ ansic Science
&l H\u\‘ Source SRN NCF521
m_f Product use Reload
- | J \\ / Date obtained 7/18/11
1 | Lot Number 041211 2218
EiE Manufacturer USA
7% Date Manufactured
&l q Date of Analysis 7/22/11
& 1 Comments
8 54
g {
§ 03
% ]
504
54
o]
il Download
i GC-MS dataset
%1
»y
4000 3500 3000 2500 2000 1500 1000 500
Warenumbers (cm-1) GC-MS_0000139.exe

FTIR dataset

ATR-FTIR_0000139.CSV

Physical Description

Shape flattened ball
Color Black
Perforation No
Distinguishing Features
Luster Dull
Marker Color

Diameter
avg. 0.9 mm
std. dev. 0.1
min. 0.06 mm
max. 11 mm
Lengthithickness
avy.
std. dev.
min.
max.

MSDS

MSDS_Hodgdon_HSE.pdf

$-6
S2ADING DATACTI.

Chemistry

List of components yiirogiycerin
Diphenylamine
Ethyl centralite
Dibutyl phihalate
2-nitrodiphenylamine
4-nifrodiphenylamine
Other components

Physical Measurements

Measurments_0000139.xlsx

M. Sigman NIST Trace Workshop, July 19-20, 2016
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Evidentiary/Investigative Value of DB Match

Density

02 03 04 05

0.0 0.1

(@)

Sensitivity

0.4

0.8 1.0

0.6

0.2

0.0

(b)
- l,' .- -
.rj - _"_
J}.. ¢!
- ] - +
: !
JI.-"' K e
if rf
— J" Fl"
i
;fl rf‘
Jf' rr
e
s
J
i/

I I
00 02 04 06 O
1 - Specificity

8 1.0

Dana-Marie K. Dennis, Mary R. Williams, Michael E. Sigman “Assessing the evidentiary value of smokeless
powder comparisons”, Forensic Sci. International (2016) Vol. 259, p179-187.
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Forensic Databases: Future Needs and Directions

<
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Trace Problems: Comparison & Classification

e Comparison Problem: Association between
two or more items

C Champod, IW Evett, G Jackson “ Establishing the most appropriate databases for addressing source level
propositions”, Science & Justice, 2004, 44, 153 — 164.

e Classification Problem: Assign an object into

one of several classes
Rarity, Variance, Feature correlation

P(Hp|E)| |P(E|Hp)| P(Hp)
P(Hp|E)| | P(EIHp)|| P(Hp) \T
A0 EH
\' Likelihood LR :]{EE:HB (Continuous Data)
\ Ratio (LR)

Zadora et al. “Statistical Analysis in Forensic Science: Evidential Value of Multivariate
Physicochemical Data”, Wiley, UK, 2014.

M. Sigman NIST Trace Workshop, July 19-20, 2016 35 g(% l |‘ :F
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Database vs Relevant Population

AR 331 ( 0.47%)
GAS 23,243 (32.96%)
ISO 219 ( 0.31%)
MISC 4,104 (5.82%)
NA 127 (0.18%)
NP 233 (0.33%)
OXY 860 (1.22%)
PD 4,386 (6.22%)
SUB 37,016 (52.49%)

+ —
AR 74 (5.67%)
GAS 111 (8.51%)
ISO 88 ( 6.74%)
MISC 203 (15.56%)
NA 58 (4.44%)
NP 55 (4.21%)
OXY 169 (12.95%)
PD 337 (25.82%)
SUB 210 (16.09%)

Carl E. Chasteen, B.S., CPM, F-ABC, Chief of Forensic Services, Bureau of Forensic Fire and Explosives Analysis,
Division of State Fire Marshal, Department of Financial Services, State of Florida

M. Sigman NIST Trace Workshop, July 19-20, 2016
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Summary

e Databases:
— 2 Ignitable Liquid, 1 Substrate, 1 Smokeless Powders

— Designed for casework and training as partnerships with
forensic community

— Research applications have been secondary to casework

e Expansion and Future Databases
— Should consider representation of relevant population
— Should account for: rarity, variance, feature correlation
— International databases

— ANSI/ISO data standards to promote sharing of data
* j.e., netCDF data files

— Additional funding/Private sector partnerships

& UCF
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