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Executive summary

2019

ECHA re-define Microplastic

Microplastic is a material composed of solid polymer-containing particles, to which additives or
other substances may have been added, with particle dimensions ranging from 1 nm to 5 mm
and with fiber lengths ranging from 3 nm to 15 mm and length to diameter ratio of >3

Studies conducted in the last few years have shown that microplastics are found extensively in
seafood but not only: A variety of other foods are contaminated such as drinking water, beer,
honey, table salt, soft drink etc...

Last year a study, conducted by the Medical University of Vienna, found microplastics in
human stools for the first time increasing the global concern.

Microplastics comes from multiple sources:

« Cosmetic and personal-care, such as scrubbing cream, tooth paste and exfoliates

» Synthetic fibres coming from clothing and textiles production for domestic and industrial
uses

 Food chains

« Abrasion of car tyres

 efc...

https://www.theguardian.com/environment/2018/mar/15/microplastics-found-in-more-than-90-of-bottled-water-study-says
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Executive summary

Microplastics are “small plastics” that pollute the environment. The first and widely accepted
definition of Microplastics, done according to their size, comes back to 2008 during the first
International Research Workshop on the Occurrence, Effects, and Fate of Microplastic Marine
Debris. The National Oceanic and Atmospheric Administration (NOAA) classifies
microplastics as plastic particles smaller than 5 mm.

Studies conducted in the last few years have shown that microplastics are found extensively in
seafood but not only: A variety of other foods are contaminated such as drinking water, beer,
honey, table salt, soft drink etc...

Last year a study, conducted by the Medical University of Vienna, found microplastics in
human stools for the first time increasing the global concern.

Microplastics comes from multiple sources:

« Cosmetic and personal-care, such as scrubbing cream, tooth paste and exfoliates

» Synthetic fibres coming from clothing and textiles production for domestic and industrial
uses

 Food chains

« Abrasion of car tyres

 efc...

https://www.theguardian.com/environment/2018/mar/15/microplastics-found-in-more-than-90-of-bottled-water-study-says
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Microplastics — Who are they?

A microplastic is a small piece of

Abbreviation

. . ] Polyethylene terephthalate
* Particles designed to be small (ie: PET

cosmetic microbeads)

plastic e
 How much small? op
omm to T micron
« Common microplastics PS
oA
* PE, PP, PET
. Sources o
ch
+ Primary
oy etinns
Byl

Polytetrafluoroethylene PTFE

« Secondary 2017
IUNC (International Union for Conservation of Nature)

* Forme_d from the breakdown of Synthetic clothes from washing machines (35%), tyre
larger items wear (28%), urban dust (24%)
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Why they are a concern and must be monitor

Microplastics can be a vehicle for several chemicals of concern like Bisphenol A (BPA),
Heavy metals, Phthalates and more general Persistent Organic Pollutants POPs .

BPA is one of the most
studied chemicals found in
plastic. It is usually found
in plastic packaging or
food storage containers
and can leak out into food.
Some evidence has shown
that BPA can interfere with
reproductive hormones,
especially in women (*1).

Phthalates, a type of
chemical used to make
plastic flexible, have been
shown to increase the
growth of breast cancer
cells. However, this
research was carried out in
a petri dish, so the results
can't be generalized to
humans (*2).

POPs are a class of
chemicals that remain in
the environment and have
harmful effects on the
human health such as
pesticides (DDT),
industrial chemicals such
as polychlorinated
biphenyls (PCB) etc...

A recent study examined the effects of microplastics in laboratory mice.

When fed to mice, the microplastics accumulated in the liver, kidneys and intestines, and
increased levels of oxidative stress molecules in the liver. They also increased the level of a
molecule that may be toxic to the brain (*3).

To avoid the consumption of Microplastics a test should be done to measure if there are
Microparticles present and to identify the founded Microparticles as microplastics or not.

*1 https://www.ncbi.nlm.nih.gov/pubmed/23994667
*2 https://www.ncbi.nlm.nih.gov/pubmed/22049059
*3 https://www.ncbi.nlm.nih.gov/pubmed/28436478

ThermoFisher
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Regulatory Landscape — What is happening around the world

Key Regulatory

South Korea

Region bodies Status
EC currently passing laws with guidance to ban microbeads
. Europea_m EC has committees in place to set testing standards for
European Union Commission, . . . i N

REACH industry (Registration, Evaluation, Authorisation &
restriction of Chemicals REACH) )

o MoE banned microbeads from cosmetics

Ministry of

Environment (MoE)

Has funded academic and government research labs to
better understand problem

No major announcements or regulation

United States EPA, FDA Supports and hosts working groups for industry toxicology
researchers
California Passed clean water law in 2018 which launched initiative to
California . develop microplastic testing methods
Legislature
Banned microbeads
Canada C-EPA Only major requlatory body to list FTIR as key method for

molecular identification of microplastics
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Regulatory Landscape — What is happening around the world

TECHA

EVAOPEAN CHEMICALS AGENLY

Status

Eurot ANNEX XV RESTRICTION REPORT

hemicals REACH) )

5sing laws with guidance to ban microbeads
ees in place to set testing standards for
PROPOSAL FOR A RESTRICTION ration, Evaluation, Authorisation &

icrobeads from cosmetics
So

d problem
SUBSTANCE NMAME(S): intentionally added microplastics

demic and government research labs to

IUPAC NAME(S): nfa

ncements or regulation
EC NUMBER(S): n/a

Unit ——— psts working groups for industry toxicology

CONTACT DETAILS OF THE DOSSIER SUBMITTER: ater law in 2018 which launched initiative to

C3 European Chemicals Agency (ECHA) astic testing methods
Annankatu 18, PO BOX 400, FI-00121, Helsinki, Finland

peads

latory body to list FTIR as key method for

ication of microplastics

VERSION NUMBER: 1

DATE: 11 January 2019
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What you need to know analyzing Microplastics

« Common questions
* How much (Load)?
* What type (ldentity)?

 Which dimension/shape (Sizing)?

- ldentity/dimension/Shape of
plastic is related to:

» Source

 Potential Toxicity

* Technique used to identify
material depends on:

- Particle Size

* Information Required
* |dentity
* Particle Size
« Size Distribution

* Number of particles to be
analyzed

8
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Which Tecniques are sutiable for Microplastics Analysis

Point-and-
FTIR + Small
FTIR + ATR Shoot FTIR
Spot ATR

FTIR Imaging Raman Imagin

Microscope Microscope

Microscope

Infrared and

Raman it ]
Configuration S e |
Spectroscopy FE ;
& Microscopy
Micolet iss FTIR SEN Micalet iMGg IR

Micalet iM10 WX
IR Imaging

Microspectroscopy
Spectrometer Microscope +
: Accessory +
and iD7 AT : 3 Micolet iS20 FTIR
Micolet S8 FTIR

ACcessony Spectrometer I

CxFE2 Faman

: Microscope
Microscope

Spectrometer

Measurable Particle Size

& mm v

1 mm W W
00 pm W W
100 prm W
10 pm

1 pm
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Macro Particles

Solution for

Particles in
the mm range
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Larger Samples: FTIR with Single-Bounce ATR

A — * Visible to naked eye

Device

- Manipulated with tweezers
» Microscopy not required

* FTIR + ATR frequently used in
this case

Diamond
ATR Crystal
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Scat samples obtained from
Gray Seals in Cape Cod

2. Microplastic particles obtained
during filtering / washing of
samples

3. Particles identified using FTIR
with ATR

Christine A Hudak and Lisa Sefte

Center for Coastal Studies,
Provincetown, MA, USA
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Macro Particles

Solution for

Particles in
the micron
and sub-
micron range

13

Proprietary & Confidential




Micro spectroscopy

» Particle sizes below 100 microns

require micro spectroscopy
 To visualize the sample

 To focus the spectrometer beam to
a suitably small size

Microscopy has two benefits

* The ability to measure small
particles

* The ability measure multiple
particles automatically

Both FTIR and Raman are
available in microscope
configurations

14 Proprietary & Confidential



Data Collection Options

« Single point
« Only a single point is collected
* Imaging

» Contiguous data points are
acquired to provide a chemical
map of an area

* Multiple-point

« Many discrete particles are
analyzed in sequence
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Single Point Analysis: Microbeads

 Exfoliant microbeads obtained
from person care formulation

 Beads are 100-25 microns in
size

» Using and IR microscope
equipped with an ATR objective,
the particles were identified as
polyethylene

« Simple ‘point-and-shoot’
analysis
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Application Feasibility Results

To avoid the consumption of Microplastics a methodology is developed based on 2 Techniques:
Raman-Microscopy and FTIR-Microscopy.

Analysis workflow

Step 1 Step 2

I \
) ) INTOMX *DXR2 i Raman
=Bottled Water = Microscope
»Beverages re ' «iN1OMX FTIR
=Ocean water Microscope
=Sand \ /
h® A

*H;0;

Sampling *Enzyme treatment
& Digestion s -
* Alumina filter

.« Optical identification |
:"' ) | *Silicon Filter » Chemical
« Cellulose gold- identification
Sample pre- coated filter i » Quantification
treatment . ) {(number & size)
\ J .
L 3 \, J
Analyze
www.thermofisher.com/microplastics
ThermoFisher
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Filters Tested

Goldcoated Readily available Does notlay flat Good choice forreflection Possible to see polycarbonate
Polycarbonate peaks through gold
A Can be usedwith fiter apparatus Highly reflective surface may hinder
;:;-_'.;3_-'_.'_1-';?-.;'-;‘}. ! without gaskaets contrast (particle recognition) Some broad baseline offset
o B Expensive
Sihver All metal More nigid than gold coated PC Reasonable forreflection — ome speciral artifacts from
%’;‘;&:‘:Z:{{e lessreflectiva than gold fiters themselves (highest
?,1 L Less expensivethan gold coated More of a textured surface at high with 20X but less at higher
: K 3 magnification rnagnification)
f. -'-'cf More reactive surface - reported
problems with pH of carbonated water
Readily available Dalicate = easily broken Can b usadin ransmission  Some Raman spectral
Visualimages —contrast an issue - but limited to > 1250 cmy’ confributions fromthe filters -
More rigid surface notclearly defined. Some broad features
features on surface thatmightbe Some spectral peaks and
Transmitted light possible ifintense  detected as particles some varialionin peaksover  paseling offsets
.ﬂm I'hﬂ Har.
Lazer light transmits through
Rigid Square Transrmission Silicon peaks
Goodvisible mages Heeds gasket development Some vaniation across filter
(filter background: (54+-0)) =
Fragila broad baselne offsat
Expansive Reflaction notas good as
goldbut possible
ThermoFisher
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Filtration Kit

C——=——=——1 PTFE gasket
. = Silicon Filter
Spring Clamp = Silicone gasket

Rubber Stopper

To Vacuummmp

. - ThermoFisher
19  Proprietary & Confidential SCIENTIFIC



Possible Approach =» Scan full filter

Analyzes with FTIR-Microscopy. Microplastic down to 10 micron

Example =» Micro FTIR for Microplastics analysis - MEASURE and IDENTIFY

(A)Visual image of
the filter showing
particles

(B)Spectra of one of
the particles and
the filter paper

(C)Library searching T : l
to identify the -
material of the
particles

(D)Correlation map i
to localize the :
particles with the
same chemistry

______

Polymer identified as polyethylene
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Possible Approach =» Scan full filter

Analyzes with FTIR-Microscopy. Microplastic down to 10 micron

Example = Micro FTIR for Microplastics analysis - COUNT (Quantify)

(A)Correlation maps _ i E
(B)Particle Analysis | g ‘ 2 2 oE
¥ 0 ! b 1em 1 1
(C)Number and size . ’ g R
for the different — : - |
chemistry i
(B) ot A e 65)
ToFE 7. 4| =|H 17
Y = e MN3| [iE:]
' ] (i r{ERT M| L]
- e 159m 1\ 10
i | A (1] fLE ] a7
- .- (5. FabiET] HiF ']
| HYE XiW HIH [t
.1:. E 3 2 1EM M3H [E]
I 10 1568 1Em mx (]
i B n TR 1508 1=m L]
12 nre 2% 1500 L]
& i3 e 168 L] i1
= 14 a0 1RE 1|8 ['E]
15 58 124 19839 [E]
E 1B HTE 1%EN M3IT LE]
1 =3 1ER M7 nr
E Tol image wes Mo
. T'otal rture ama ERIEE
* Polyethilene Ji ot e 15— ]

**Polystyrene
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Possible Approach =» Multiple maps in the particles region

Analyzes with Raman-Microscopy. Microplastics down to 1micron and additional information
about inorganic fillers (i.e. carbonates, Titanium dioxide etc...)

Example = Micro Raman for Microplastics analysis - SAMPLING-TREATMENT-FILTRATION

SAMPLING

Shoreline of
Pellestrina beach
(GPS: 45° 15’
58.507" N 12° 18' &
7.639" E), one of the &
two long islands
which border the
Venice Lagoon &= & .

FILTRATION

Filtration on an Aluminum
Oxide 13mm filter (Anodisc,
Whatman)

TREATMENT

Extraction performed by flotation 2
times on 250g of sediment
employing a Sodium lodide
solution (1,8 g cm®), using an air
flow (30 min) to shake sediments
and help the particles to float.
Purification performed with
Hydrogen (30%) peroxide to
eliminate organic matter

22 Proprietary & Confidential
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Possible Approach =» Multiple maps in the particles region

Analyzes with Raman-Microscopy. Microplastics down to 1micron and additional information
about inorganic fillers (i.e. carbonates, Titanium dioxide etc...)

Example =» Micro Raman for
Microplastics analysis - MEASURE- (C)==
IDENTIFY (B)

J I}

X |
(A)Video image *«,,J‘ me"’wmww«wfn }W}\g J)WJ‘?MW

of the alumina

filter showing
particles
(B)Correlation
maps
(C)Library ~  PV23 Hoechst Lasﬁr pigmet
searching to En " AN Jg ,
p i ol Fl, o i
Ident|fy the %WWM ! \M‘Wlw\‘py/*"ﬂ M‘F '\WW»{” Y \'JA
material of B D uf.;"Eu“uJM,WWMU,\_AJ
the particles —_— f—
E* Polfypropllene
: U MM‘_““‘;L_,J y jimﬁw’;_‘, a_‘
:m“‘?:“ ‘;.*-,r'ﬁ—.‘ — M‘JJ‘ ‘"ﬂ N )r m”“"”‘.j.;.‘"‘
23 Proprietary & Confidential Thermo FISher
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Best Approach & Benefit

If you need to analyze stars, are you analyzing the full sky? Or just point the star

If you need to analyze particles, are you analyzing the full filter? Or just point the particles

OUR VALUE PROPOSITION and BENEFITS:

AUTOMATIC ROUTINE = Locate, Identify, quantify, understand length/width/Aspect-
Ratio

Raman and/or FTIR = We can provide both techniques according to your needs with the
same analytical approach

FTIR down to 10 micron
RAMAN down to sub-micron

OPTIMIZE your analysis time

INCREASE your productivity and/or your publications

24
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Best Approach = Particle Wizard

Automatic routine to analyze particles on filters available for Raman and Infrared Micorscopes

Automated 4 steps process

1. Locate Jg. 8 ;
A Video Image allows to | 2

all the particles in the filter *z#%

3. Identify
The wizard collect a spectrum (IR or
Raman) for each particles and identify
the chemistry by using libraries

Collected Spectra
D# Spectrum Description Co# identified Component Name Match % Area %
[-3300.80.Y-480787 polyettene 972 1541
[ ~g88.05 Y~4511.43 poyethyene |72 [135
| x=503.89 Y4154 85 Underitied oo 040
X=118054.Y=252371 pobvetyiene 27 087
|x=1a0111v-307241 Poysyrene %2 740
286071 Yo-2920 84 poletryene 576 X
X 1755.34.Y=-2877.66 Unidertfied Joo m7

X=2550.95.Y=275.16 polyethytene 693 204
X=-3486.93.Y=-2583.15 polyethylene 451 02
10 | X=249533Y=254861 polyetene 50.1 036
1 |X=205.22Y=267332 poyethylene us5 07

© e oo e e8] =

You analysis time is
reduced from HOURS
to MINUTES

2. Extract
The wizard extract from the video image
the information of the particle sizes = A
Particle size sieve hystogram allows to
select the sizes of interest to be analyzed

| Partice sie seve: Gum):

4. Reporting

The wizard builds a |
report with the following
information for each ~~
particle: Dimension .
(width, length, aspect- |
ratio); Number of
particles; Chemistry
(identification) /. -

ookt
il WA
Al WAl ,lL

it o
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Particle Wizard Analysis = DXR2 Raman Microscope

Particle wizard step by step

1st Step Collect a Mosaic

5000

-5000

-5000 0

s000

Sample: Filtered bottled water 500 ml
Silicon filter

8 mm diameter circular area (defined
by gasket)

20X objective
Visible Image (contrast) is important
because visible image is used to

select particles and determine size

Raman is used for identification

26  Proprietary & Confidential



Initial Automatic Settings

2nd Step Automatic particle selection

85! Particle Analysis O

¥ Auto Mask Particles

—Image Processing

Fill holes whose size is:
Small Medium Large

3
i

[ Separate touching particles

[¥ Exclude partially visible particles

—Background intensity

¥ Auto detect
Image intensity histogram

=
=
o

0% 109 20% 20% 40% 509 60% FO0%: 80% 90% 10

Max ¥ of particles: Imu 3: ¥ Limit

Particle size histogram, Diameter (pm) vs Counts

300 1000 700
Mumber of particles = 101
et | [ oes |
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Adjusted Parameters

3rd Step optimization of particle selection

B Particle Analysis O

™ Auto Mask Particles
—Image Processing

Fill holes whose size is:
Small Medium Large
5|

¥ Separate touching particles
™ Exclude pariially visible particles

—Wm;mgwmm
of Particles based

Bt on Contrast

Image intensity histogram

=
&

=]

] T T T T T T T T
0% 10% 20% 20% 0% S0% B0% FO%: S0%  90% 10

Max # of particles: |1m 3: ¥ Limit

Particle size histogram, Diameter (pm) vs Counts

= Selection of
Particles based on
s Size
= [ .
200 200 400

Number of particles = 1759 Number of Particle Initiates Mapping
Proceed | Cancel |
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Analyze Particle Map

BE Particle Analysis Results = O X

Map spectra matches

# ‘ Component Name ;ﬁm ‘ Library -
. Select the right

2 2-Bromo-2-methylpropane 56.304 LEnS (Law Erforcement and Securit... . .
% 2-Bromo-2-methylpropane 56.206 LEnS (Law Erforcement and Securit... I I b ra rles
4 2-Bromo-2-methylpropane h2124 LEnS (Law Erforcement and Securit...
5 2-Bromo-2-methylpropane 57429 LEnS {Law Erforcement and Securit... . .
& 2-Bromo-2-methylpropane 57436 LEnS {Law Erforcement and Securit. .. Ded ICated I Ibra r.y
7 2-Bromo-2-methylpropane 58.060 LEnS (Law Enforcement and Securt... aval Ia b I eu po n
a8 2-Bromo-2-methylpropane h8.274 LEnS (Law Erforcement and Securit...

_ request
9 2-Bromo-2-methylpropane 57938 LEnS (Law Erforcement and Securit...
10 2-Bromo-2-methylpropane 56.4593 LEnS (Law Erforcement and Securit...
1 2-Bromo-2-methylpropane 44753 LEnS (Law Enforcement and Securt... |

Map identification results

Rank | Component Name | Area% | Count | Library
¥ i 1 ethylpropane 1080 (Law Enfor.. Setup SearCh
enit, /A0 8l 00 2 Potassium Stannate Trhydrate 20,691 330 HR Raman Inorg... reg 1ons tO aVOld
2-Bromo-2-methylpropane, match =58.20 3 Poly(Tetraflucroethylene) 17.766 ] HR Raman Paly... some Of the SI|ICOﬂ
co000 |2 Brome-2-methylpropane 1 Potassium tetrachloropalladate(]l) 6.278 140 LEnS (Law Enfor...
#0001 X.Y=3574 5 1-Bromo-Mflucromethaxylpenzene  |2.217 18 LEnS (Law Enfor.._¥ pea ks from the filter

= Extracted particle area / Image area = 1.37%  Spectrally measured particle area / Image area = 1.26%
_.,g., = 1 Z-Brom&Z—meth}'w -
3 =
<= 20000 = 1 |Potassium Stannate Trihydrate ‘

= 05 Poly(Tetrafluoroethylens) .

2 — ’ B,
3000 2500 21:1:{00 . 15001 1000 500 = 05 Potassium tetrac%cﬂbiat\e&\ -
avenumber (em-T) T I 300 2000 00 2000 7500 1000 500
) Raman shift (cm-1)

Report | Close |
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Particle Example — Particle 798 - Polyethylene

85 Particle Analysis Results - O x

Map spectra matches

# Component Name. :“‘*‘ Library -
2-Bromo-2-methyipropane 52625  |LEnS (Law Enforoement and Securt
2-Bromo-2-methyipropane 56204  |LEnS (Law Enforoement and Securt
Potassium tetrachioropaladate(l) 55047 |LEnS (Law Enforosment and Securt
Unidertiied 0000
Potassium Stannate Trinydrate 55,035 HR Raman Inorganics (=
Potassium Stannate Trhydrate 53.130 HR Raman Inorganics
2Bromo-2 56395 |LEnS(Law and Secut...
801 [2Bomo2 58434 |LEnS(law and Seaurt... .
2-Bromo-2-methyipropane 58223 |LEnS (Law Enforcement and Securt 4
803 | Potassium Stannate Trhyerate 23352 |HR Raman hoganics = E
=1
Map identification results E
Rank | Component Name Area% | Count | Library - T
=]
b0 €000 OO0 soo0 . Shoo 2 | Potassium Stannats Triyerats 20691 330 HR Raman Inorg 8
; ah 7 A7 3| Poy(Tetrfierostiyiene) 177 |53 HR Raman Paly.
Folyethylene 4 | Potassium tetrachloropaladatel) 5278 140 LEnS (Law Efor...
(MESAI 5 | 1Bromo-Mfluoromethorybenzens | 2217 48 LES (Law Erfor... >

Exracted particle area / Image area = 1.37% _ Spectraly measured particle area / lmage arsa = 1.26%

T [2-Bromo-2-methylpropans D=

1 |Potassium Stannate Trihydrate r

Absorbance

5 |Polv(Tetrztvoroethylene) ).,\,\_J_“__u.,_

Potassium tetrac]

Tt

-2z00 -2100 -z2000  -1900  -1800 1700 -16000  -1500  -1400 1300 -1200
Position {micrometers)

Raman shift (cm-1)

Report | Close |

£ OMNIC - DR aows] — = =
Bl File  Fait _ Collect  View  Poncess  Analyze  Seriec  Repon_ Athes

T Timran T nare T e merT 1 Syatam Stawa

mition (rsrometerebe—1 2258 2 pem 650 6 prh Mumbes s

a
a
k]

——

2 = e SR S
zs00 2000
Faman shift (e 1)
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Print Report — Print to PDF — Individual Spectral Results

Thermo 174 #1742 X,Y=1788,8698 Potassium Stannate Trihydrate 50.8 124 139 113
SCIENTIFIC P
Collected Spectra 174 #1743 X,Y=462,8712 Potassium Stannate Trihydrate 4152 898 47.3 24.2
#  Spectrum Position X,Y Ran Identified Component Name Match  Area Length Width 3
174 #1744 X,Y=4641,8712 Potassium Stannate Trihydrate 5193 |1207 67.7 227
1 #0001 X,Y=357,4 1 2-Bromoe-2-methylpropane 58.3 62 13.9 5! 4
2 #0002 X,Y=432,6 1 2-Bromo-2-methylpropane 56.3 62 11.1 7 174 (#1745 X,Y=6454,8713 2-Bromo-2-methylpropane 60.06 |201 201 12.8
3 #0003 X,Y=708,6 1 2-Bromo-2-methylpropane 56.21 |116 16.7 8.9 5
4 #0004 X,Y=919,10 1 2-Bromo-2-methylpropane 5212 279 25 14.2 174 (#1746 X,Y=4905,8715 Potassium Stannate Trihydrate 57.04 |70 8.3 8.3
5 #0005 X,Y=1071,6 1 2-Bromo-2-methylpropane 57.43 132 139 12 © —
6 #0006 X,Y=14233 1 |2-Bromo-2-methylpropane 5744 |15 56 35 174 #1747 X,Y=8577,8730 Unidentified 0 781 389 25.6
7 #0007 X,Y=1787.8 1 2-Bromo-2-methylpropane 58.06 116 11.8 11.8 7z _ _
8 #0008 X,Y=2493,8 1 2-Bromo-2-methylpropane 5827 371 306 155 174 #1748 X,Y=2977,8726 Potassium Stannate Trihydrate 51.72 [101 diiET a1
9 #0009 X,Y=2852 6 1 2-Bromo-2-methylpropane 5794 |132 195 86 8 . .
10 #0010 X,Y=3564,6 1 2-Bromo-2-methylpropane 56.49 147 16.7 1.2 174 #1749 X,Y=8982,8740 Potassium Stannate Trihydrate 4536 317 224 18
11 #0011 X,Y=4800,7 1 2-Bromo-2-methylpropane 4475 27N 25 13.8 2
12 #0012 X,Y=48343 1 2-Bromo-2-methylpropane 4979 |15 5.6 35 175 #1750 X,Y=9167,8733 2-Bromo-2-methylpropane 5478 |31 5.6 5.6
13 #0013 X,Y=4927 .4 2 Potassium Stannate Trihydrate 4436 503 69.5 9.2 0 . _
14 #0014 X,Y=4981,14 1 2-Bromo-2-methylpropane 5283 116 16.7 89 175 #1751 X,Y=9246,8741 Potassium Stannate Trihydrate 4635 286 223 16.4
15 #0015 X,Y=5109,28 1 2-Bromo-2-methylpropane 4857 10244 198.6 65.7 1 . -
16 #0016 X Y=88617 4 P ium tetrachloropalladate(Il) 3497 309 362 10.9 175 #1752 X,Y=3954,8780 Potassium Stannate Trihydrate 50.07 |1238 69.5 227
3 . P ¢ . ; 5
17 #0017 X,Y=1926,11 1 2-B -2-methyl| 50.88 46 83 741
T HOOTE X Y As7 TS Uritahag L Erane G 187 e 503 175 #1753 X,Y=4574,8763 2-Bromo-2-methylpropane 5393|487 2738 223
. . i ! 5
19 #0019 X,Y=74,29 1 2-B -2-methyl| 536 101 alils 115
e o e dme' A = = s e 175 #1754 X,Y=4632,8758 1-Bromo-3-(triflucromethoxy)benzene  |54.62 170 195 111
12 , : : 4
A 1. ZBramo Zmethylpropans P S 25 > 175 #1755 X Y=3931 8780 2-Brome-2-methylpropane 525 |23 378 106
, ; L ; . e
23 #0023 X,Y=6224,74 4 P im tetrachloropalladate(ll) 39.36 201 16.7 15.3 = : 5
24 #0024 X.Y=1787,74 5 [1-Bromo-3-(rifluoromethosy)benzens 14577 101 1.1 1.1 e S et Hinidertified 0 e 28 249
25 #0025 X,Y=1067,90 1 2-Bromo-2-methylpropane 48.82 271 195 17.7 = H o
26 #0026 X,Y=1502,97 2 |Potassium Stannate Trihydrate 4202 217 16.7 16.5 ;75 fElor b0 8755 ZBme 2 metyy|propane STz R 208 1
27 #0027 X,Y=5327,107 il 2-Bromo-2-methylpropane 4466 116 13.9 10.6 = = =
58 #0028 X Y=6174.114 1 2-Bromo-2-methylpropane 2997 85 111 97 ;75 #1758 X,Y=3931,8811 Potassium Stannate Trihydrate 4237 (108 139 9.9
29 #0029 X,Y=5372,135 1 2-Bromo-2-methylpropane 46.68 162 16.7 12.4 175 #1759 X.Y=4671.8809 DoEssirSt TERIEhTAr 5736 93 13.9 85
30 #0030 X,Y=1883,145 1 |2-Bromo-2-methylpropane 4895 433 25 22 b : ' SESSEIOSIE UL e : : :
31 (#0031 X.Y=5410.159 2 Potassium Stannate Trihvdrate 3593 1486 513 36.9
Spectra 1 to 1759 (47 pages)
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Identified Library Components

[-Bronfe-2-mepylpropane
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Ran Identified Component Name Component Library Name Match Area #of Colo
1 |2-Bromo-2-methylpropane LEnS (Law Enforcement and Security) Raman Li 53.83 42.31 1080 ﬂ‘”"mm
2 |Potassium Stannate Trihydrate I:rI:réaman Inorganics 49.28 2069 330 ‘
3 |Poly(Tetrafluoroethylene) HR Raman Polymer Library 4721 (17.77 |53
4 |Potassium tetrachloropalladate(ll)  LEnS (Law Enforcement and Security) RamanLi 50.08 6.28 140
5 | 1-Bromo-3-(trifluoromethoxy)benze ErEar:é (Law Enforcement and Security) Raman Li 54.15 2.22 48
ne brary
6  |Polystyrene HR Raman Polymer Library 7864 081 1
7  |Polyethylene HR Raman Polymer Library 8548 038 2
8  |n-Butyl stearate HR FT-Raman Polymer Library Addendum 1 6367 037 1
9 |N,N-Dimethyl-4,4'-azodianiline LEnS (Law Enforcement and Security) Raman Li |69.27 0.08 |1
10 |Copper(ll) phthalocyanine tIrEar% (Law Enforcement and Security) Raman Li 4232 0.08 |1
11 |Platinum(ll) acetylacetonate ErEanré (Law Enforcement and Security) Raman Li |54.59 0.03 |2
12 |5-lodo-m-xylene tIrEar:é (Law Enforcement and Security) Raman Li |30.57 0.03 |1
13 |2,5-Dihydroxy-1,4-benzenediacetic trEanré (Law Enforcement and Security) Raman Li 4057 0.03 |1
acid brary
14 |Ammonium Thiosulfate HR Raman Inorganics 39.05 001 1
15 |Titanium (V) Oxide HR Raman Inorganics 61.19 0.01 1
16 |Sodium chlorate LEnS (Law Enforcement and Security) Raman Li [30.73 0.01 |1
999 |Unidentified Brr?i;yenliﬁed 881 |95
ThermoFisher



Particle Wizard =» Bottled water - Micro FTIR

6 bottles (500ml) of still water filtered
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Particle Wizard =» Bottled water - Micro FTIR
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Particle Wizard =» Bottled water - Micro FTIR

ol Spectral Identification Report - O X
Collected Spectra Identified Library Components
D I(F:r:;cLeJSpec‘trum Posttion CD# Wentified Component Name &atcn ;I;rea I(_:rrnl)g‘m Rf:}h A || CID#% identified Component Name Component Library Name Match % Area % # of Particles Color ~
1 Polyethylene HR Hummel Polymer and Additives 799 4556 2
T = TN s - Eekion: (Pancucal poasll o an IR 15 2 |SORBITAN MONOSTEARATE Sigma Biological Sample Library 74 557 1
72 |p ey R 90 002 H) 0 3 |Cellulose { Particules 50 microns) Biblictheque Particules 668 482 13
253316850kl I/ o vdooeiache IS a0 2 212 4 Pulp extractive - westem softwood bleached kraft - ... |HR Paper Materials Library 747 446 1
A0S0 et ) 22 el e 5 | Canis Vulpes HR Hummel Polymer and Addiives 65.1 37 5
Sl [ f=A2 oA - Leloptak: el k2l B30 3 1 ] 6 |Paylium Seed HR Paper Materials Library 677 352 3
> [peEREy ] 90 002 h) B 7 Holocellulose - incense cedar HR Paper Materials Library 618 352 4
I Rt i Ldicused 0 iz ekl 2 8  |Cellophane HR Hummel Polymer and Additives 793 209 2
9| TG0 g o0 002 2 il 9 | 424 Release paperrelease side HR Paper Materials Library 591 150 2
2| 2 Haenied 1 00 UL e 10 |ISOMALTOSE APPROX 33% Sigma Biological Sample Library 616 099 2
(OB CEE S5 ] 90 002 2 2Ly . 11 | Cellulose (20u ave particle size) HR Sprouse Polymers by Transmission 79 054 2
;}521 ;\:EL;:;:WW Hovicided 1 A 2 24 - 12 | Modffied starch - quatemary ammonium hydroxyethy... | HR Paper Materials Librany 622 043 3
13 | Polyethylene, LD HR Hummel Polymer and Additives 791 022 1
14 | MONOELAIDIN Sigma Biological Sample Library 56.2 018 2
15 | COLLAGENASE TYPE VIl HIGH PURITY Sigma Biological Sample Library 59.1 012 3
16 | 6-DEOXY-D-GLUCOSE CRYSTALLINE Sigma Biological Sample Library 518 0.10 1 <]
17 | Starch - hydroxyethyl starch ether HR Paper Materials Library 785 010 1
18 |o-¥ylene HR Hummel Polymer and Additives 662 010 1
X=-5598.7=-1528 19 | Polyethylene HR Hummel Palymer and Addiives 01 009 1
20 | Palasontherium Curtum HR Hummel Polymer and Additives 518 007 i
21 | Zein. purffied HR Sprouse Polymers by Transmission 693 005 2
22 | Bthylene glycol stearate HR Hummel Polymer and Additives 740 0.05 1
23 |Clay coating - DB-Plate HR Paper Materials Library 644 0.05 1
24 | Poly(propylene:ethylene) 62% P HR Hummel Polymer and Additives 632 003 1
25 | Poly(styrene] {nom mw: 2-300,000) HR Sprouse Polymers by Transmission 663 0.02 1
PFalyethylens _//L
Cellulose ( Particules 50 microns)
X=b66,Y=-1785
g
=
# ()
Report layout:
s O Disweone .
® B Page peritem - &
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