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Outline

- Semivolatile organic compounds
- Volatile organic compounds

. Pesticide

. Air sampling
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Semivolatile Overview

- Method Summary:

- Semi-volatile compounds are extracted from sample matrix using
solvent (methylene chloride). The extract is concentrated and an
aliquot is typically analyzed by GC/MS.

- Compound lists include US EPA Methods 8270,
625, & 525

- Products offered:
- GC Columns (Rxi-5Sil MS)
- Reference Standards
— Inlet Supplies (liners, inlet seals, septa)
- Sample prep products (extraction disks, ASE Parts)
— Autosampler Vials & Syringes
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What Compounds are Considered
Semi-Volatiles?

. Solvent extractable (over 100 compounds)
- Wide variety of compound classes
- pH adjustment for base-neutral & acidic compounds

pH =2 pH =12
Phenols PAHs, phthalates, pesticides, Nitrosamines,
chlorinated hydrocarbons anilines
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Sample Process for Semi-Volatiles

Sample Collection

Extract Lab

No
products

Inst. Lab

Data Analysis &

» Sample Extraction » Extract Clean-up > Analysis
Products Products Products
to sell to sell to sell
Product Lines Product Lines Product Lines
Sample Prep Reference Standards GC Columns

Reference Standards
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Reference Standards
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Semivolatiles Products

« best available column

— Rxi-5Sil MS columns (best in-class for inertness, bleed, resolution of
benzo(b&k)fluoranthene, and reproducibility)

— Calibration mixes
« Mega Mixes (75 compounds in one ampoule)
« Surrogate & matrix spikes
« Custom standards
— Sky Inlet Liners
+ Single gooseneck w/ wool

— Flip Inlet Seals (more reliable seal to eliminate injection port leaks and double the
use)

— Leak detector

- other products:
— Other instrument supplies

— Vials & Syringes
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Semivolatiles Analytical Solution

« GC Column

— 30m x 0.25mm x 0.25um Rxi-5Sil MS
- Excellent choice for capacity and ruggedness
- Flow matches well with MS pumping capacity
« 5m or 10m Integra Guard columns available

. Injection port set-up
— New Sky Inlet Liners
- 4mm ID single gooseneck liner w/ wool 7
— New optimized deactivation results in more inert liner //
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RXxI-5SiIl MS
GC Column Technology

& Rxi 3-in-TTechnology

H‘lgt Inertness « Lowest Bleed - Exceptional Reproducibility

- Highest inertness

§my §] [
. Lowest bleed J[C”é.?,@ ] | &
- Exceptional reproducibility in-SSilxMS T

- Combination of features are what is important
for environmental analysis of semivolatile
organic compounds
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Rx1-5Si1l MS Column

- Low-bleed
— Very important for MS, especially ion trap
— But most vendors have low-bleed columns
« Rxiis even better
— DB-5ms, ZB-5ms, VF-5ms

Figure 1 Rxi®-55il MS columns outperform competitors, producing lower bleed at 350°C
than any other column on the market.

380°C ~ Manufacturer A
I e
1ng tridecane /
internal standard /
/
30°C f Manufacturer B
SR | s
/— Manufacturer C
_ Y nsnnu——— A
e
T T T T T T T | T T T T T T T T T | T T T T 1
10 20
Time (min)
Columns: 30m, 0.25mm I, 0.250m
Sample: 40ug/mL n-tridecane in methylene chloride
Inj.: L.0uL split (split ratio 40:1), 4mm single gooseneck splitless liner w/wool (cat.# 22406)
Inj. temp.: 250°C
Carrier gas: helium, constant flow,
Flow rate: 1.AmL/min.
Oven temp.: 135°C (hold 4 min.) to 330°C (hold 10 min.) @ 70°C/min. to 350°C (hold 10 min.) @ 70°C/min.
Det.: FID @ 330°C
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Rx1-5Si1l MS Column

Reproducibility

 Customers want the same chromatography
every time they install new column

« Critical parameters of column:

— Bleed: Signal to noise

— Film thickness: Absolute retention time

— Plates/meter: Peak sharpness

— Selectivity: Peak relative retention times

— Inertness: Peak response of active compounds

Figure 6 Rxi® columns are engineered to assure column-to-column and lot-to-lot reproducibility.

. L6-hexanediol

. 4-chlorophenol 3|4 5

. methyl nonanoate B 2 ? 7 s Column Batch #1

. 1-decylamine JL i )

. tridecane ‘

. 1-undecanaol

. acenaphthylene

. pentadecane J F | ,  Column Batch #2
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RXxi-5Sil MS Column Reproducibility

(Rxi-5Sil MS, 30m x 0.25mm, 0.25um)

~ Bleed
Mean: 1.1
Std dev: 0.38
Ind. Std: 4pA

All columns manufactured
in a years time

Partition Coeftficient (k)
Mean: 5.6

Std dev: 0.09

Ind. Std: +/- 7%
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Rxi-5Sil MS Column Reproducibility

(Rxi-5Sil MS, 30m x 0.25mm, 0.25um)

Plates per meter (c14)

Plates/meter All columns manufactured

Mean: 4321 in a years time
Std dev: 91

Ind. Std: 3900

T T 1
3800 4000 4200 4400 4600 4800 5000
Plates per meter (c14)

mntion Index 1—maphthalene mRetention Index 1-Undecanm Retentlon Indlce (RI)
7 \ N . Methylnaphthalene
Mean: 1324.7
Std dev: 0.13
1-Undecanol
Mean: 1371.0
Std dev: 0.05

Ind. Std: +/-5%

—_— = T T T T T T T T
1323.6 1324.0 1324.4 1324.8 1325.2 1325.6 1326.0 1326.4 1370.2 1370.5 1370.8 1371.1 1371.3 1371.6 1371.9
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Rx1-5Si1l MS Column

 Inertness!
— An IMPORTANT selling feature for the Rxi-5Sil MS and semivolatile analyses

- Semivolatiles includes a wide range of acids, bases,

neutrals, polar compounds
— Pyridine; 2,4-dinitrophenol; etc. /

Manufacturer C |', | Roi®-55il MS
|
e . |
Table 1 Rxi®-55il MS columns produce

" . |
high response factors for both basic and Manufacturer A | | |
acidic compounds. n \

2 4-dinitrophenaol pyridine A
(average RF) (average RF)

(A I- A Manufacturer B
RXi®-5Sil MS 0.24 0.74 A \
Manufacturer A 0.20 0.63 ISR \
Manufacturer B 0.22 0.64 L ND N _J T
Manufacturer C 0.24 0.65 m— R ———— —

Response factors are based on phenanthrene. (n=7)
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High Inertness of Rxi for Semivolatile Base and Acid
at Low Level

Figure 1 Rxi™-5ms columns provide excellent sensitivity and symmetry for difficult compounds.
pyridine

‘ 2. A-dinitrophenol

0.5ng on-column concentration! |
MN-nitrosodimethylaming
1 4-dioxane ﬂ “ I
- |
| I\,
\
LAT T
710 7.20 7.30
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Semivolatile Organics
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Rxi-5Sil MS 10ng on-column

30m x 0.25mm, 0.25um

Semivolatile Organics
Us EPA Method 8270 - EIC
Rxd®-5511 M5 |
Excell
s L. Y — 88,74,79m/z Excellent
_ m § .  A-dinftrophenocl Rl
gl 1 nﬁ]ﬂ'sa ] e ekl RF=0.245 | 2 peak Sha pe
B2 nE:an |:cat+3135]] . &
ekt o el | ﬂ f ovridi
19
st s I OT pyridine
sﬁlﬁm: arddard M fcat. & 11206 _ ~—‘-‘——L'=_..N = s 7
Inj: n%nmhmnmmmnhm), L i B 0
sy T AL 35 m
it e e & 707 M &
pulsad splthss: puka & Bp‘:lnultl min., &1 186
SmLiimn. G015 min.
Inj g 25
Carrier gas: b, ot o B i
Flowria:  Laml/mi
(2]

Oven tamg.: ﬂD’CﬂIﬂldlen]W‘ZﬂJ’E@?S Cimin
MS L @ 5 min fheld Lming

Trarefer e

tamg:  IWC
Scanrangs:  35-S50amy

Tonatione B |
Mede: scan L, I
3 ; 1,IEII5JII:'5.I?II5.IL: L.Ib: i.,l!llé,f'ilh,..‘.' A.:I.'\h.lb'. E,I‘l! FIN 70780 780 7 80 ! '-.II-A,IIIIS.IEIIS:&: U..;II: ?.:i‘f. i,lf-ll 9:61'. :
EIC
88,74 7amiz | Excellent /‘/ §iE3AL
H || peak shape /" ] - ) T T T T T T ¥ T T T T T T
[ S o] - ikdnacio, 280 290 300 310 3.20 330 340
2samiz | * 10 s
| | ! « Silarylene phase
| ‘ . o25pm film thickress
1 .
il
T i 51
m‘llr.ln I TN T T TR T Excellent
f | ‘ resolution
/ R T of BAHs
I VO Excellent
’.'"l EEERE _,.-’r
1 E
/ | & 02 / response for
"lf ! TR o . .
[ } o 2,4-dinitrophenol
RF=0.245
L L L)
R A T A W W R WS 10 a0 B0 W IS0 I L0 LR mk E Ic 1 84 /
m/z

*61{0}3 9762 2034 A"stra’la" Distributors

Importers & Manufacurers 1 2/1 3

www.chromtech.net.au

T4 EF N Pty Ltd
Website NEW : www. chromalytlc com.au E il : infi k tech.net.au Tel: 03 9762 2034 ...in AUSTRALIA




RxI-5ms and RxI-5Sil MS
columns are not the same

@ CH,

—si—o0—

@) CH,

5% 95%

Restek
Agilent

Varian
Alltech
Supelco
SGE
Phenomenex

Machery-Nagel

Rxi-5ms

(5% Diphenyl-PDMS)

Rtx-5, Rtx-5ms
HP-5, HP-5ms, DB-5,
Ultra-2

CP-Sil 8 CB

AT-5

Equity-5

BP-5

ZB-5

Optima-5

W HROM
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Rxi-5Sil MS

(Silarylene-stabilized equivalent of

5% diphenyl-PDMS)
Rxi-5Sil MS
DB-5ms

VF-5ms, CP-Sil 8 CB LB/MS
AT-5ms
MDN-12, SLB-5ms
BPX-5
ZB-5ms

Optima-5ms
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Value to the chromatographer

« The combination of column inertness, low bleed and column-
to-column reproducibility is what makes the Rxi-5Sil MS

valuable to analytical chemists
‘ Low bleed
i
Column-to-colun
reproducibility

. Ultra inert column

— Reduced tailing of active compounds

« Higher response factors
- More accurate data from better integration

« Low bleed

— Higher signal to noise
— Lower detection limits

« Column-to-column reproducibility

— Reduced down time from column exchange

importers & Manufacurers

HRO M +61(0)3 9762 2034 Australlan Dlstrlbutars 1 2
/13

ECH Pty Ltd wwwhameh etf.a

Website NEW : www.c h omalyt m.au E il : inf I t et.au Tel: 03 9762 2034 . n AUSTRALIA




Semivolatile Standards

- Analytical reference materials

- Up to 76 compound MegaMix®
— Additional compounds available
« Matrix spike solutions
- Internal standards
« Surrogate standards
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Injection Ports

. Regular maintenance
required — <— Septum
— Septum O-rin -
— O-ring Y — -
— Liner
— Inlet seal
— Column ferrule
« Why?
— Build up of nonvolatile material in Inlet Seal
liner and beginning of column (FZOIur:m .L
causes tailing of late eluting erruie
compounds (PAHs), active sites for
acids (PCP, 2,4-dinitrophenol)
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Injection Ports

oy ©
. Septum ﬂ

- 3 types
« lceBlue (250°QC)
« Thermolite (340°C)

Thermaolite® S=pta

?;Tﬁem GCs Preconditioned and ready 1o usel
fo) ) Septum Diameter 5k Si-pk. 100pk.
° BTO (400 C Thermalite Septa [usable to 340°C irlet k2mp.)
Srrm u") ppv] ma e
1 = 7135 M 7137
— Recommend Thermolite Sl e T o
Llmm (7u") 7141 7142 T3

. O-rings o imezneoton (@)
— Max. Temp: 350°C g

F; \
* Usable to 350 °C inlet temperature. — @
* Fits split (8.3 mm OD) and splitless o

(6.5 mm OD) liners,

10-pk. 25k
Description Mz temp. cat.# [= & 2
High Temperaturs O-Rings
for Agilent GCs BEC 3403 14

W HROM
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Injection Ports ——TRESTER

« Sky Inlet Liners —— RS

— Many geometry of liners
used

_ o ——

-

— Recommend single
gooseneck w/ wool

. Inert for active 2,4-diitrophenol response

com pO un d Figure 2 The state-of-the-art deactivation used for Sky™ liners with wool results in higher responses for active acid
compounds, such as 2,4-DNP.

- Wool traps ;\ Excellent ( A

Increase the response of

nonvolatile materials ~ fowsom | responsg S
Sky™ inlet liners!
Single taper / \
ng?g]sanoeoclk IJI 2,4-DNP

] 5 2 Response Factor
/ Restek 0.28
B 4 \ Agilent 0.02
\ Wool : ~ /
| 4

: NO M1
?i?\gfen:aper [\ z x:ﬂipmhene = 1Ong an eCted

\ gooseneck [ Irc Spon c & 240N
. [
with wool i1 g:lmn Rxi®-55il MS, 15 m, 0.25 mm 10, 0.25 pam (cat.# 13620);
I'. le 10 ig/mL each Z,4-dinitrophencl and acenaphthene standard
«— Gooseneck at /

in methylene chloride; Injection Inj. Vol.: 1 L splitless (hold 1 min.);

J Liner: Comparison of Sky™ Single Taper Goosenack Inlet Liner with
¥ = = e Waool (cat.# 23303.5) and Agilent Single Taper Gooseneck Inlet Liner

b Ottom 0 f 11ner with Wool (cat.# 5062-3587); Tnj. Temp.: 250 °C.
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Injection Port

« Inlet seals
Recommend Gold Flip
Seal

Double use

Gold plating is inert
for active compounds

e

Note: Do need
adaptor, 1 time
purchase

Feature
Reversible design.
Vespel® ring embeddad in bottom surface.

Vespal® ring embedded in top surface.

Lower laak rate compared to OEM metal inlat seals.

Pravents axygen from permeaating the carrier gas.

Gold or Siltek Treated soals.

— " ECKH

Ww_HRrROM

) " ¢

Figure 1 The Dual Vesp=l* Ring Inlet 5=al achisves
lzak-tight seals &ven at low torque, reducing the
chance of leak-relatad praklems.

0ol
LE-3
3 stainless steal
2 11 original aguipmant
2 ypsd ket zoal
]
& 1E-5
4
7 167
-
=
B 1 Crual Wespal® Ring Inlat Seal
-
it R
1E10
' T T T T 1T T T 1T 1T 171

Torgus iin. Ibs.]

Easy to seal

Benefit

Bllows twice as many uses as other seals,
at the same cost.

Eliminatas need for a washer.
Very little torque raquired to make seal—raduces
operator variability.

Less detector noise.

Increases column lifetime.

Reduces breakdown and adsarption of compaunds,
maximizing companant transfer to GC colurmn,
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Sample Extraction for Semi-Volatiles

Extraction Disks

- 47mm C18, C8, and DVB
— Drinking water methods

. ASE Replacement Parts . =
~  Models 200 & 300 |
— Cells, PEEK Washers, Filters, tools J
— Used with Dionex automated solvent
extractor .
- Soil extraction h..jh £

Surrogate & matrix spikes

— Added to samples prior to extraction

— Higher concentration & larger package
size for lower spike per sample cost

— QA documentation available
— On-line data pack
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Polycyclic Aromatic Hydrocarbons
(PAHS)

« Rxi-17Sil MS
— High max temp @ 360°C
— Column dimension: 30m x 0.25mm, 0.25um

- Competitor columns
— DB-EUPAH (340°C)
— Varian Select PAH (350°C)
— Column dimensions:
« Columns “down coated”
— 30m x 0.25mm, 0.15um
— 20m x 0.15mm, 0.Tum
- We are investigating thinner coating affects

alia D fbut

HROM +61(0)3 9762 2034 AUSHr:
" | 12/13

www.ch.

EC‘H

Ply
Website NEW : www.c h omalyt il : inf I tech u Tel: 03 9762 2034 . n AUSTRALIA




EU 15 + 1 PAHs using an Rxi-17sil ms (20m x 0.18mm x 0.18um
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PAHs using an Rxi-17Sil MS (30m x 0.25mm Xx 0.25um)
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General Chromatography Supplies

« Ferrules ‘
)

« Ferrule removal kit >

g 85|
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Volatile Analysis

- How laboratory is set-up

- Analysis of volatile compounds

- Rtx-VMS
— Rxi-624Sil MS

« Instrument maintenance

HROM +61(0)3 9762 2034 Australia D t but
| e ourers 12/13

www.ch.

EC‘H

Ply
Website NEW : www.c h omalyt il : inf I tech u Tel: 03 9762 2034 . n AUSTRALIA




Volatiles Overview

- Method Summary:

- Volatile compounds are extracted from sample matrix using a Purge & Trap
or headspace concentrator. Analysis is typically done by GC/MS, but GC with
selective detectors are also used.

- Compound lists to reference: US EPA Methods 8260, 624,
& 502.2

-  http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/8 series.htm

- Products offered:
- GC Columns (Rtx-VMS, Rxi-624Sil MS)
- Reference Standards
- Purge & Trap replacement parts (sparger tubes, transfer lines)
- Pre-cleaned VOA Vials for sample collection
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Volatiles Overview

Sample Collection

Inst. Lab

Sample

Products
to sell

Product Lines
GC Accessories

Preparation

Data Analysis &

Products
to sell

> Analysis Reporting
Products No
to sell products

Product Lines

GC Accessories

Product Lines
GC Columns

Reference Standards GC Accessories

Reference Standards
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Products for the Volatiles Lab:

« best available Columns:
- Rtx-VMS columns (best overall separation, fast analysis time

- Mega Mixes (fewest ampoules and lowest overall cost for
standards

— NEW Column phase: Rxi-624Sil MS

« other products:
- Purge & Trap Supplies
- VOA Vials, etc.
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Analysis for Volatiles
GC Columns

- Rtx-VMS

First choice for complex volatiles analysis
Offers most complete separation
Unique phase exclusive to Restek
Specifically designed to separate over 100 compounds
Optimized analysis time under 12 minutes
Available in 0.18, 0.25, 0.32, 0.45, & 0.53mm ID
- GC/MS Recommend 30m x 0.25mm x 1.4df
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Analysis for Volatiles
GC Columns — Rtx-VMS

- Available in 0.18, 0.25, 0.32, 0.45, & 0.53mm ID
-« GC/MS 30m x 0.25mm x 1.4df
— Selectivity not column length key factor
- 60m columns have 2x bleed (2x cost to customer)

— 0.25mm ID better with water/methanol vs. 0.18mm
« GC 75m x 0.45mm x 2.55df
60m X 0.32mm x 1.80df

- Good capacity & excellent sensitivity
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Analysis for Volatiles

Other GC Columns for Volatiles

Competitive Columns

DB-VRX, DB-624, DB-502.2, DB-VRX (Agilent/J&W)
HP-VOC

ZB-624 (Phenomenex)

SPB-624 & Vocol (Supelco)

VF-624ms & CP Select 624 CB (Varian)

« Other Restek Volatiles Columns
~ RXxi-624Sil MS
- Rtx-502.2
— Rtx-VRX
- Rtx-Volatiles

Australlan Dlstrlbutars
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Rtx*-VMS 30m x 0.25mm x 1.4df

102 compounds resolved by primary ions
Optimized for best resolution in complex matrix

: : : 7071
Sub 10 minute runtimes using 0.18mm ID columns
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RtX*-VMS

Ability to resolve ketones from acetates:
compounds that share quant m/z 43
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RtX-VMS advantages over other phases

“624 type phases”

— Resolution of 2/4-chlorotoluene

- TBA & MTBE resolution (m/z 59)

- J&W type: Benzene & 12DCA (m/z 62)

- GC: C12DCE & 22DCPropane

- Rxi-624Sil MS designed not to have these disadvantages

- “phenyl type phases”

Includes HP-VOC, Rtx-Volatiles, Rtx-502.2, VOCOL

— Poor resolution of bromomethane & chloroethane

— Water/Methanol: results in poor gas peak shape

— Plus: Generally lower bleed & withstand small leaks
“VRX type phases”

— Chlorobenzene-D5 (IS) / 1112TCA resolution

— Bleed similar to 624, VMS

— GC: Poor resolution of the trihalomethanes
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624 Phase Disadvantage

MTBE’s minor m/z 59 ion contributes to area of TBA

60m length required to resolve this pair
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Rtx-Volatiles (phenyl type phase)

All phenyl type phases have this disadvantage
VOA Methods Require 90% Resolution of the Gases

4 Bromomethane
5. Chloroethane
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VRX Phase Disadvantage

Coelution of Internal Standand (IS) and Target Compound,
where primary ion for IS is m/z 117

CHLOROBENZENE-d5
ION 117

1112TCA
lon 131
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Rtx-VMS Quantify Target Compounds in a High Concentration
Gasoline Matrix: 1ppm Non-Oxygenated Gasoline Standard
Spiked with 5ppb Oxygenates
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Rtx-VMS Critical Resolutions

Carbon _
Tetrachloride  1:1,1-Trichloroethene
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Volatiles Analysis with NEW
RXI-624Sil MS

- New Rxi-624Sil MS Gl [ o CH
— Silarylene in backbone of CH:. Mlﬂo EHy EH:,

polymer

— Selectivity similar to DB-625, VF-
624mS, /B-624 1 10ng on-column

]

 What s different? —— W

— Max. temp of 320C
— Lowest bleed column on marl

, A35pA Ryi*-6245il MS

porters
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Volatile Analysis — Rx1-624Sil MS

29

N XIc — =m/z43 Resolution of critical pairs, low
O 3om X 0.25mm, 1 .4um |'I '| —=m/z72 bleed, and high inertness make

this a great column for volatiles!

- Resolves 2-butanol & A
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Standards for Volatiles

Mixtures available for all volatile meth
- Mega Mixes (502.2, 624, & 8260 compound list
- Less expensive, fewer ampoule alternative
- Reduces cost and preparation time
- Designed for maximum stability
- Individual Components
- Excellent Selection of Oxygenates & alcohol standards
— Surrogate & Internal Standards
- QA Documentation Available on all stock produ~*-
- On-line data packs

Custom Mixtures Available

— Designed for customer specific requirements
- Hybrid quotes (Mega Mix plus lab specific compounas)
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Sample Preparation for Volatiles

Fi

Vials |
— Used for making dilutions - -
. -

— Soil analysis /

Headspace vials

>yringes I

— Used for making dilution

— Spiking standards \ .
- Standards an

— Surrogates -
c . B
— Matrix spikes a “U . ﬁ

“Order needles separately,
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Other Products for Volatiles

- Purge & Trap Supplies S
- Spargers for Tekmar systems |
- Silcosteel Transfer Lines

- Moisture Control Bypass Lines for ll |i ‘ \
Tekmar \ Y U
S’
. PID Lamps

Mod 102

« ELCD Nickel reaction tubes
& other “things” —, P —
" L —
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General Chromatography Supplies

« Ferrules ‘
)

« Ferrule removal kit >
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Products for the Volatiles Lab

Best available column:
- Rtx-VMS columns (best overall separation, fast analysis time)
- Now have direct replacement for DB-624, ZB-624 or ZB-624ms
with the Rxi-624Sil MS

- Mega Mixes (fewest ampoules and lowest overall cost for
standards

« other products:

- Purge & Trap Supplies
- VOA Vials, etc.
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Pesticide
Analysis
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Chlorinated Pesticide Overview

- Method Summary:

Pesticides are extracted from sample matrix using an appropriate
solvent. The extract is concentrated and cleaned to remove
interferences. An aliquot of the extract is typically analyzed by GC
with MS detection.

- Products offered:

GC Columns (Rxi-5Sil MS)

Reference Standards

Inlet Supplies (liners, inlet seals, septa)

Sample prep products (SPE Tubes, Adsorbents, ASE Parts)
Autosampler Vials & Syringes
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Sample Process for Pesticides

Sample Collection

Extract Lab

No
products

Inst. Lab

Data Analysis &

» Sample Extraction » Extract Clean-up > Analysis
Products Products Products
to sell to sell to sell

Product Lines
Sample prep
Reference Standards

Product Lines
Sample Prep
Reference Standards

W HROM

Website NEW : www.chromalytic.com.au E.

Product Lines

GC Columns

GC Accessories
Reference Standards

+61(0)3 9762 2034 Australian Distributors
Importers & Manufacurers

Pty Ltd www.chromtech.net.au

Reporting

No
products

1213

tech.net.au Tel: 03 9762 2034 ...in AUSTRALIA




RXxI-5SiIl MS
GC Column Technology

& Rxi 3-in-TTechnology

H‘lgt Inertness « Lowest Bleed - Exceptional Reproducibility

- Highest inertness o] [ ]
- Lowest bleed J[Q_iiw: iiHaJ lﬂ_iiHe-J
- Exceptional reproducibility Rxi-5Sil MS

- Combination of features are what is important
for environmental analysis of pesticides
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Pesticide Analysis by GC/MS

Figure 1. Total lon Chromatogram of Pesticides @ 1ppm using Rxi-5silms
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Table 1. WS Acquisition Parameters Rxi-5sil ms

Column: 30m x 0.25mm % 0.25um (cat# 13627) serial # BB06TE

Instrument: Perkin Bmer Clarus 500 GC/MS

Condifions: Oven programc 90°C (1 min.) — 310°C (5 min.) @ 10"Cfmin.
Inj: 250°C 0.5uL; 1.5 misfmin. constant flow - He; Splitiess injeclion with Uniliner
Det Interface: 300°C; Source: 280°C; SIR mode

Compound t  Quantr Qual1 Qual2 CAS# MW  funck stat end IS (0.4 -1 ppm)
methamidophos 577 1M 95| 94|10265-92-6 141 1 567 587 |MNB 0.997
dichlorvos 602 185 79  108le2-T3T )| 2| s 612 |BNB 0.9%8
bromonitrobenzene (15) 7 23] 20| 157|577-185 2| AL T3 -
mevinphos 8.26 192  127] 100[7786-347 24 4 818 8.3 [MB 0.995
acephate 8.30 136 95 094 30560-19-1 183] 5 B2 840 |BNB 0.982
o-phenylphenol 9.44 1]  163] 14190437 170] 6 93 954 |[MNB 0.997
omedhoate 10.23 156 110 1094113-026 23] 7| 1013 | 1033 |BNB 0.576
dimethoate 1.77 15| 143 9360-51-5 Fr] 8 11.67 | 11.87 |BNB 0.981
[pentachioronirobenzene (15) 1213 295 249 237[B2.688 293 9 1203 | 1223 IS =
diazinon 1245 i 304 137)333-415 34 10 1235 | 1255 |PCNB 0.994
chlorothalonil 1255 266  284] 268[18097-456 24 11 1245 | 1265 |PCNB 0.983
vinclazin 1348 285 198  22[50471-448 285 12) 1338 | 1358 [PCNB 0.928
carbaryl 1365 144 116]  115|63-25-2 237 13 135 | 1375 |PFCNB 0.996
metalaxyl 1369 206]  160]  132]57837-194 219 14] 1359 | 1379 [PCNB 0.997
dichiofiuanid 1417 123  167] 241085989 3320 15 1407 | 1427 |FCNB 0.954
malathion 1418 173 125 127[121-755 330 16| 1409 | 1429 [PCNB 0.992
thiabendazrok | 1534 2|  202]  174]148-798 204 17 1524 | 1544 |PCNB 0.958
|captan 1534 79  119]  148]133-062 209) 18] 1524 | 1544 [PCNB 0.987
l@u 15.46 2600  130]  104]133-073 205 19 1536 | 1556 |PCNB 0.954
imazali 16.10 25  175]  173]35554-440 26 2 1600 | 1620 [PCNB 0.982
}M 16.34 206]  179]  15088671-89-0 289 2| 1624 | 1644 [PCNB 0.973
endrin 16.82 25 218  Mi[72-208 378 22/ 1672 | 1692 |FCNB 0.989
fienhexamid 17.79 177 1719 97]126833-17-8 302 2 1769 | 1789 [PCNB 0.969
4.4-DOT 17.79 27| 23| 165/50-293 352 M| 17.84 | 18.14 |FCNB 0.998
proparge 18.04 113_| 150 1352312358 mﬁl 25 17.04 | 1814 |[PCNB 0,999
i 18.09 35| 215 326|115-866 326 28] 17.99 | 1819 [IS =
iprodione 18.47 34| 36|  187|36734-19.7 3290 27 1837 | 1857 [TPP 0.991
bifienthrin 18.64 18] 166]  165|82657-04-3 423 28 1854 | 1874 [TPP 0.9%8
fenpropathrin 18.82 265 208  181[39515-41-8 M3 A {872 | 1892 [TPP 0.285
chcofol 18.89 130| 251 253115322 368 30/ 1879 | 189 [TPP 0.788
permethrin | 2041 183] 165  163|52645-531 390 M| 231 | 2064 [TPP 0.938
permethrin Il 2054 183 163] 16552645531 390 3| 2031 | 2084 [TPP 0.995
deltamethrin 2287 2531 2511 181l52916-635 505/ 32 277 | 2297 [TPP 0.9985

RO M +61(0)3 9762 2034 Australian Distributors 1 2
= /13

Importers & Manufacurers

e ’-E_-bH Pty Ltd www.chromtech.net.au

Website NEW : www.chromalytic.com.au E. il : infi k tech.net.au Tel: 03 9762 2034 ...in AUSTRALIA




Acephate @ 1ng on-column

- Very sensitive to active sites in the injection port
and analytical column

Figure 3. EIC of acephate @ 1 ppm
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Injection Ports

- Activity from heated inlet systems

- Some pesticide compounds more active than others
- Endrin & DDT are 2 compounds sensitive to inlet activity

- How to prevent activity
- Sky Inlet liners
- Flip Seals
- Replacement parts
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Injection Ports

« Sky Inlet Liners

— Many geometry of liners used

— Recommend single gooseneck
w/ wool

« Inert for active compound

- Wool traps nonvolatile
materials

_ o ——

-

Figure 1 Endrin and DDT breakdown is significantly reduced with Sky™ liners, demonstrating
higher inertness.

Restek Sky™ Inlet Liner °

Single taper gooseneck | Inert Sky™ liners reduce

-

Wool

with wool analyte breakdown, giving
you more accurate results.
2 | % Breakdown
|| | endrin DOT.
Restek 4.8 13
| Agilent 165 42
I |
1 | 34 [ é Peaks
| ! . 1. DDE*
2. Endrin
3. DDD*
i 5 4. Endrin aldehyde*
Agilent | T DOT

Single taper gooseneck
with wool

6. Endrin katona*
*braakdown products

Gooseneck at
bottom of liner

K. HROM
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‘ Column Rai=-55il M5, 15 m, 0.25 mm 10, 0. 951..m (cat.#
12620); Sample endrin (50 ng./rl) and DOT (100 ng/ an in
H hesane; Injection In} Vil : IS;.LsplltI:&, {hald 0.75 miin. I
f Liner: OJmpal iwon of Sky™ Single Tapar Goosaneck Liner
with Woal (cat.# 23308.5) and Agilent Single Taper
Gooseneck Liner with Wool (cat.# 5042-3587); Inj. Temp.:

II | | 250 °C.
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Variation of Inlet Liners

- Due to activity of some of the pesticide
compounds variation from liner to liner is
Important

- The Sky Inlet Liner deactivation has the least
variation of liners in the market

Figure 4 Sky™ inlet liners from Restek consistently show less endrin breakdown than compara-
ble liners from other sources.

50,009 -
50.00%

=

S a0m

[=]

=2

9 . .

2 s00m B Restek Skyliners

=

= _ I SGE liners

2 200m

2 T Agilent |
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Injection Port

Inlet seals

— Recommend Gold Flip
Seal

— Double use

— Gold plating is inert
for active compounds

— Note: Do need
adaptor, 1 time
purchase

Feature
Reversible design.
Vespel® ring embeddad in bottom surface.

Vespal® ring embedded in top surface.

Lower laak rate compared to OEM metal inlat seals.

Pravents axygen from permeaating the carrier gas.

Gold or Siltek Treated soals.

W_HROM

——"ECH

—
L

=

Inlet seal

Benefit

Bllows twice as many uses as other seals,
at the same cost.

Eliminatas need for a washer.
Very little torque raquired to make seal—raduces
operator variability.

Less detector noise.

Increases column lifetime.

Reduces breakdown and adsarption of compaunds,
maximizing companant transfer to GC colurmn,
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Injection Port

- Replacement Injection Ports

— EZTwist Top
— Not available in Germany, Japan

 Other instrument replacement
parts offered

— Support Agilent, Shimadzu, Perkin Elmer,
Thermo
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Gooseneck Liners

For Most Inert Inlet System

1= 0

g
<=

Column sealed
to bottom of liner

@’/
=>—_
./

Drilled Uniliner

§LﬁJE

Affect of Drilled Uniliner

* Very inert sample pathway

* “Funneling” all sample to column
» Most effective inlet system

* No inlet seal exposure

DI Liners for Agilent GCs
(for 0.25/0.32/0.53mm ID Columns)

I=|:__ f" My .'
—_— : ;] e
Crilled Unilimer (hale near baothom)

m |

Drilled Uniliner [hi:'lé niear baottom) we' 'Waol
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Consumable Products for Pesticides

- Autosampler Vials E

—  Screw Cap
— Crimp Top by
— Certified Vials - New | l

« Autosampler Syringes

- SGE
— Hamilton
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Sample Extraction for Pesticides

« Extraction Disks

- 47mm C18, C8, and DVB
— Drinking water methods

. ASE Replacement Parts . =
~  Models 200 & 300 |
— Cells, PEEK Washers, Filters, tools J
— Used with Dionex automated solvent
extractor .
- Soil extraction h..jh £

. Surrogate & matrix spikes

— Added to samples prior to extraction

— Higher concentration & larger package
size for lower spike per sample cost

— QA documentation available
— On-line data pack
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Description

EPH Fractionation

EPA Methods 521 & 522
EPA Method 5481

Utra Quat SPE

EPA Method B321

(AH SPE)

COrgane Tin

Drug PrepI

Drug Prep IT
EHE

RO

SPE Products for Specific

Compounds

Applicztiors

Extraction of hexane-sitractable petroleum hpdrocarbons from soil and waste samples.
Specially trested to raduce contamirants and increass capadty. Silica packing.

Far uze in EP& Method 521: Mitrosamines in Drinking Water and EPA Method 522 for
14-Dioxane in Drinking 'Water. Activatzd charcoal packing

Extraction of erdaothall from aquecis samples. Waak anion exschange resin [BioRex 5 packing.
Far uze in HPLC analysis of paraguat/diquat, as an alernative to EPA 5452,

Far an HPLE column developed specifically for this applcation, s=e page 182,

Far uz= in HPLC analysiz of phancuy acid herbicidzs.

Highrcapacity clearrup of butyl and pheryl tin compounds from soil, water, and biota.

Mixed b=d.

Suitable for acidic, basic, and neutral drugs. Mied-moda hydrophobic and ion exchange sites
provide selective, reproduckle extraction of biological samples containing therspautic

ar illegal drugs.

Extrzction of THCA from biological samples. Copolymeric anion exchange sites provide
sakective, reproducible extraction of THCA fram urine.

Extraction of y-hydroxybutyric add from biclogical samples. Provides reproducible extraction
af GHE from uring, blood, or tissue without corwersion to GEL {p-bubyrolzctone).

Extraction of explosive compounds (similar to EP& Method 30355 and 3330 list) from water
samples.

wW_HROM
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Tube ¥olurme,
Bed Weinht

20, by
L, 2g
Eml

&mL, SCmg

&mL, SCmg
alimlL

amL, Aimg
10mL, 200myg

AmL, 20mg
10mL, 200myg

10mL, 200myg

&mL, Slmg
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Extract Clean-up for Pesticides

- Typically clean-up is ,
performed . —

— Florisil & Silica gel tubes

— CarboPrep \
« Bulk Adsorbents

— Florisil PR T,
— Activated Copper ’
— Sodium Sulfate

¥
*
<
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Reference Materials for Pesticides

. Mixtures available for all US EPA Methods

- Pesticide Mixes
- QA documentation available on all stock products
- On-line data-pack

- Individual Pesticides

- Surrogate & Internal Standards

- Custom Mixtures Available
— Designed for customer specific compound lists
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Strategy for Pesticides

Summary

Some Product considerations : -

Rxi-5Sil MS columns
« 30mx0.25mm, 0.25um
Sky Inlet Liners
« First suggestion is single gooseneck w/ wool
- Cyclo double gooseneck
— Drilled Uniliner for maximum transfer of compounds and inertness
Calibration mixes
« Multi component mixes
« Surrogate & matrix spikes
+ Custom mixes
Flip Seal (Reversible Dual Vespel Inlet Seal)
CarboPrep SPE tubes for cleaning extracts
+ Chlorinated and organophosphorus pesticides evaluated

Other instrument supplies
Sample Prep products

Vials & Syringes
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General Chromatography Supplies

« Ferrules ‘
)

« Ferrule removal kit >

g 85|

- Gasgenerators __ ‘ l Leak detector

CE

Super clean gas filters g

q_{ .-'I-f{

j
u":_pwﬁ
w0k

Scoring wafers

Impo. rfers
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AIR SAMPLING
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Air Monitoring Overview

- Method Summary:

- Volatile organic contaminants in air samples are collected in canisters or on
thermal desorption tubes. The collected volatile compounds are transferred
to a GC or GC/MS system using a sample concentrator or thermal desorption
system.

- Semi-volatile contaminants are collected on adsorbents which are extracted
using an appropriate solvent. The solvent is concentrated and an aliquot of
the extract is typically analyzed by GC with a selective detector, or by
GC/MS.

. Methods: TO-13 (SV), TO-15 & TO-17 (VOCs)

- Products offered:
- Canisters (Silcocans & TO-Cans)
- Passive sampling Kits
- Sample Timer
- Thermal Desorption Tubes
- Gas Sampling Bags
- Gas Standards
- Semi-volatile sampling products
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Sample Process for Air Analysis

Inst. Lab Field Inst. Lab
Sample Collection . Sample . Data Analysis &
. ——» Sample Collection ——» . — Analysis > .
Preparation Preparation Reporting

Products
to sell

Products Products Products No
to sell to sell to sell products

Product Lines

Product Lines Product Lines w GC Columns
Air Air Air GC Accessories
Reference Standards Reference Standards

Reference Standards
Air

Three sampling techniques supported

1. Canisters (Volatiles)

2. Thermal desorption tubes (Volatiles)
3. High volume sampling (semi-volatiles)
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Products for Air Labs

* Canisters
- Large inventory for fast Delivery
- Available Siltek coated and electro-polished
- 3 valve options
- Passive sampling Kits
- Available Siltek coated and stainless steel
- Replaceable orifices

- Ultra-Clean Resin

- Sampling Bags

- Thermal Desorption Tubes
- Gas Standards
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Sample Collection Preparation
(Canisters)

- Air canister heating jacket

— Heats canister and valve
— Mini Cans can be cleaned the same way
- Although there are better systems on
the market
— Sampling kit
« Heat with flow

« Humidification chamber

| s

— Need to use humidified nitrogen for best 1 J
cleaning results Wahyug s hls
nnian i

B e

Humidification Chamber

61(0)3 9762 2034 Australian Distributors
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Passive Sampling w/Canisters

qj\ *No sampling pump required

(" or 2" mut) Time-integrated sampling
using flow controller
vacuum *Multiple orifices for broad

range of flow rates
0.5 — 350 cc/min
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Sample Collection - Canisters

« “Gold Standard” for ambient
air sampling of VOCs

-  Whole air sampling

- Variety of sizes
- 1, 3.2,6 and 15L
- Grab & time-integrated
sampling
-  No sampling pump
- Valve options now available
- Swagelok SS4H same as Entech
- Large inventory for fast
delivery

—— J& -

HEE

¢ | SilgcoCan
Wy P 8 PO

'mporters & Man.
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Sample Collection — Canisters
Timer

- Automated valve open/close
for grab and time-integrated
sampling

- 12 timed events
- Manual operation also available

- Long battery life - months

- Recharge with USB port on PC ﬂ

- " Inlet/outlet compatible with / -
any canister and flow f f
controller \

Bt
LLLLL
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Sample Preparation - Canisters

« Canister comes into lab
under vacuum

— Nitrogen is added to pressurize

sample
— Need to measure vacuum and
pressure to determine sample
volume @

. Ashcroft Test Gauges .

v
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Analysis

design
Spectra 1ML Clinders:

Alurninum corstruction.
Size: B 24 o, 1

« GCColumns wmerrsre | 5
ghml;:?psi - &

— Rxi-Tms, 60m x 0.32mm, 3um ot iting. y s

. Standards
- TO-14, TO-15, and Ozone Precursor Standards
- DIN EN ISO 16017
- 12 month stability
- Includes Certificate of Analysis

- PI Marked Cylinders (Scotty)
- Meets EU Requirements
. 110L size \

- CGA 180
/

In nitrcegery, 104 (1bers @ 1 800ps!
1pprn cat. # 34400 jea.)

100pch cat. # 34471 jea.)
In nitresgen, 110 (iters @ LE00ps (PI-marked Cylinder)

1ppm k. # 34900-FT .

100pph cat. # 34421-PT [ea.)
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Sample Collection — Mini Canisters

« 400cc & 1000cc

- Electro-polished & Sulfinert
treated

- Both quick-connect fitting
and diaphragm valve

- Uses: indoor air, personal,
emergency response, soil
gas sampling |

- Miniature sampling kit ) W o
components now available >
— Shorter sampling inlet

— Cmallar narina
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Sample Collection Preparation
(Thermal Desorption Tubes)

Alternative technique to canisters \
SS & glass tubes compatible with Perkin \
Elmer and Markes instruments

Active (requires sampling pump) and
passive sampling modes

Written in several methods
- EPA TO-17, NIOSH 2549, ASTM D6196

- Widely accepted technique in Europe, particularly for
personal monitoring (DIN EN I1SO 16017)

Major competitors
- Perkin Elmer, Supelco, SKC

Pre-cleaned tubes available
— Pricey!!! ($585 vs $950)

Do not offer tube cleaning system —

importers & Manufacurers
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Sample Collection — TDU Tubes

- Need pumps, orifice, etc.

- We do not offer at this time

- Looking into \

Australian Distributors
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Sample Collection Preparation
(Gas Sampling Bags)

. ALTEF Gas Sampling Bags i

Replacement for Tedlar bags
- SS & polypropylene septum/valve fitting
- Inert
— Sizes from 0.5 to 100 liters

. Call 5-Bond™ Bags (New!)

Opaque for light sensitive compounds \Y fr. e
- 5-layer inert construction ‘\ i |
- Rugged, reusable 4_/.-—---”‘— ?_"__:__t ?
- Hose barb valve with separate septum port AT
— Commonly used for emission sampling & petroleum

industry
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Semivolatile Air Sampling
(XAD2 & PUFS)

- XAD2

— Precleaned material

« XAD2 - Not cleaned

— 1kg quantities -

- Polyurathane Foam (PUFs)

. Do not offer equipment fo - - |
Fe-use ! ( )
— XAD2 - Soxhlet extractor ‘J
— Tubes - heat with flow

Australian Distributors
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Other Air Sampling Products

- Large volume syringes
e Custom standards

. Carrying boxes/cases
— Use for shipping
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Competitive Positioning for Selling
Into the Air Lab

- Canisters
Large inventory for fast Delivery
Available Siltek coated and electro-polished
3 valve options

- Passive sampling Kits
Available Siltek coated and stainless steel
Replaceable orifices

- Ultra-Clean Resin

- Thermal Desorption Tubes

- Sampling Bags

Gas Standards

Diverse product line offering many options for VOC
and SVOC sampling
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