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Zebron" ZB-SemiVolatiles

Designed For Real-World Performance

You Spoke You Tested You Approved

Real Customer Results for EPA Method 8270D on ZB-SemiVolatiles

Zebron ZB-SemiVolatiles is a very stable and durable
semi-volatile column. This has reduced TestAmerica’s
downtime and increased our productivity, enabling us
to better serve our clients’ needs. ’

David Wilkes, GC/MS Semi-Volatile Department
TestAmerica Laboratories, Inc. Buffalo
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Enviro-Inert” Technology
A New Generation In Environmental Testing

Why Is Reduced Activity Important?

Poor inertness as a result of increased column activity can lead to low acid/base sensitivity or analyte
misidentification, causing incorrect data and big headaches! ZB-SemiVolatiles is designed with
Enviro-Inert technology to ensure:

¢ Inert, rugged performance without compromising separation

¢ Improved resolution of key critical pairs like benzo[b]fluoranthene and
benzo[k]fluoranthene

* Better peak shapes and response for acids, amines, and PAHs

Potential active sites although
high purity fused silica is used

High Purity Fused Silica Surface

3 Phenomenex | WEB: www.phenomenex.com
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1 From the activation conditions and the deactivation process to ,
the polymer coating techniques, we've manufactured our new
proprietary bonding technology to deliver columns specifically
designed to be more inert, rugged, and resilient for semivolatile

methods like EPA 8270D. 5y

Jim Archer, Phenomenex GC R&D Chemist
11 years J&W, 20+ years GC experience

Enviro-Inert Technology Improves Inertness Without Changing Selectivity

Clean, highly inert surface Very low bleed 5 % phenyl-arylene stationary
due to fewer active sites phase is applied to the Enviro-Inert surface

Engineered Self

Cross-Linking™ Bonding r

Reinforces stationar

Enviro-Inert™
Technology

Reduces potential surface <

activity with proprietary phase with incorgora

of ladders into polymdr_L "
backbone

deactivation process

Enviro-Inert Deactivated Surface

Enviro-Inert Deactivated Surface

Guaranteed.

No retention time shifts when switching
from other 5% phenyl-arylene columns.

Phenomenex | WEB: www.phenomenex.com



ZB-SemiVolatiles Performance QC Test Criteria

Ve

Pyridine (PYR)
Pyridine is a very active amine, and exposes even the smallest amount of column activity. We
added pyridine to our QC test to ensure that our specially deactivated column performs at the

highest possible level, even for your most difficult basic compounds.
Peak Response Criteria
 EPA 8270D Requirement: Not Specified
* Our Requirement: = 0.6* y

Pentachlorophenol (PCP)
Pentachlorophenol peaks disappear and exhibit tailing on active columns, so it is important to
measure their relative responses and peak skews to ensure column performance.
Peak Skew Criteria
¢ EPA 8270D Requirement: < 2.0

® Our Requirement: < 2.0
Peak Response Criteria
 EPA 8270D Requirement: Not Specified
® Our Requirement: = 0.3
J

~N

Benzidine
Benzidine is another active amine that tails when column activity is present, complicating
peak quantification. We require ZB-SemiVolatiles columns to meet EPA 8270D peak skew

~N

requirements for this compound prior to shipment.
Peak Skew Criteria
® EPA Requirement: < 2.0
® Our Requirement: < 2.0 )

DDT

DDT breaks down in an active system to DDE and DDD. With our QC test, you are assurec’ .nat

your column will meet the EPA requirements upon installation.
Breakdown Ciriteria

* EPA 8270D Requirement: < 20%

* Our Requirement: < 20%

*Requirement of 0.5 for 60m x 0.25mm x 0.25pum and 10 m cuaraian™ dimensions

Phenomenex | WEB: www.phenomenex.com
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Depend on the Industry’s

Most Stringent QC Specifications

Leading Competitor Columns Put to the Test

O [/

Our QC test exposed poor performance for key compounds on competing columns. Enviro-Inert™
technology improves inertness, so you experience increased responses, lower limits of detection (LOD),
and virtually no breakdown when using a ZB-SemiVolatiles GC column.

Zebron™ ZB-SemiVolatiles
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Response Factor (RF)

ZB-SemiVolatiles
Rxi-5ms

Rxi-5Sil MS
HP-5ms Ultra Inert

DB-5ms Ultra Inert

RF is calculated by dividing
peak height of analyte by peak
height of DFTPP as internal
standard.

Conditions for all columns:
Dimensions: 30 meter x 0.25 mm x 0.25 pm
Injection: Split 100:1 @175°C, 1 L
Carrier Gas: Hydrogen @ 40 cm/sec
(constant pressure)
Oven Program: 40 °C for 2 min to 300 °C @
15 °C/min for 3.5 min
Detector: FID@325°C
Sample: Analytes are 20ppm
in Dichloromethane
1. Pyridine
2. Pentachlorophenol
3.DFTPP
4. Benzidine
5.DDT
6.DDD

Conditions were the same for all
columns tested. Comparative
separations are not representative of
all applications.



Competing Columns Fail Our Stringent QC Requirements

As part of our QC requirements, columns must meet minimum Pyridine and Pentachlorophenol responses.
Each of the four competitor columns would have been failed by our QC department and would not have

shipped to our customers.

QC Test Mix Results: Pyridine and PCP Response Levels

1.0

0.8

0.6

0.4 +

Relative Response Factor

0.2

Pyridine
Pyridine
Pyridine
Pyridine
Pyridine

Rxi®-5ms Rxi-5Sil MS HP-5ms DB-5ms Zebron
Ultra Inert Ultra Inert ZB-SemiVolatiles

Why Is Pyridine Response Important?

Pyridine is a very active amine and a good indicator for both column lifetime
and sensitivity. Columns with higher initial peak responses can be expected
to maintain performance over time. Additionally, higher responses allow you
to run at lower levels of detection, improving the sensitivity of your analysis.

ZB-SemiVolatiles

17.00 +

DB-5ms Ultra Inert
15.00 7

Rxi-58il MS

13.00 1 HP-5ms Ultra Inert

Intensity (pA)

Rxi-5ms

11.00 4

9.00 T T T T T T T
2.50 2.70 2.90 3.10 3.30 3.50 3.70 3.90 min

Phenomenex

Pyridine Response Factor:
Our Minimum Requirement = 0.6

PCP Response Factor:
Our Minimum Requirement = 0.3

Conditions were the same for all columns
tested. Comparative separations are not
representative of all applications.

WEB: www.phenomenex.com



Organochlorine Pesticides by GC/MS

Testing Pesticides or Herbicides?

Column: Zebron™ ZB-SemiVolatiles
Dimensions: 30 meter x 0.25 mm x 0.25 pm
Part Number: 7HG-G027-11
Injection: Pulsed Splitless 1 uL @ 260 °C @ 30 psi for 0.55 min
Carrier Gas: Helium @ 1.2 mL/min (constant flow)

Oven Program: 80 °C for 0.75 min to 190 °C @ 35 °C/min to 240 °C
@5 °C/min to 300 °C @ 20 °C/min for 2 min

Detector: MSD @ 320 °C; 30-450 amu
Liner: AGO0-8499 (Single Taper with Wool at Bottom)

9 Inlet Seal: AG0-8620 (Gold-Plated Easy Seal)
10
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Sample: 1. Hexachlorocyclopentadiene 11. Pentachloronitrobenzene 21. Aldrin 31. Endosulfan Il
2. Etridiazole 12. beta-BHC 22. 4,4-Dibromophenol 32. DDD
3. Chloroneb 13. Chlorothalonil 23. Heptachlor epoxide 33. Endrin aldehyde
4. Propachlor 14. delta-BHC 24. gamma-Chlordane 34. Endosulfan sulfate
5. Trifluralin 15. Metribuzin 25. alpha-Chlordane 35. DDT (Chlorophenothane)
6. alpha-BHC 16. Alachlor 26. Endosulfan Il 36. Methoxychlor
7. Hexachlorobenzene 17. Heptachlor 27. DDE 37. cis-Permethrin
8. Simazine 18. Metolachlor 28. Dieldrin 38. trans-Permethrin
9. Atrazine 19. Cyanazine 29. Endrin
10. gamma-BHC 20. Dacthal (DCPA) 30. Chlorobenzilate

Endothall Testing by EPA 548.1

Column: Zebron ZB-SemiVolatiles
Dimensions: 30 meterx0.25 mm x 0.25 ym
1 Part No.: 7HG-G027-11
Injection: Pulsed 2 uL @ 200 °C
Carrier Gas: Helium @ 1mL/min (constant flow)
Oven Program: 80 °C for 5 min to 260 °C @ 10 °C/min for 10 min
Detector: MSD @ 320 °C, 45-450 amu
Note: Pulsed splitless injection @ 30 psi for 0.55 min

Sample: 1. Acenaphthene-d10
2. Endothall (derivatized)

APP ID 22111

T T T T T T S T
12.50 13.00 13.50 14.00 14.50 15.00 15.50

3
5
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Additional Applications

135 SVOCs in Under 14 Minutes

Column: Zebron™ ZB-SemiVolatiles

Dimensions: 20 meterx0.18 mm x 0.36 um

Benzo[b] and [k] Part Number: 7FD-G027-53
vaIIey height =13.7% Injection: Split 10:1 @ 300°C, 1 uL
Carrier Gas: Helium @ 1.5 mL/min (constant flow)

Oven Program: 40 °C for 0.5 min to 260 °C @ 40 °C/min
10295 °C @ 6 °C/minto 325°C @
25 °C/min for 2 min

Detector: MSD @ 340 °C; 45-450 amu
Sample: Analytes are 25ppm in Dichloromethane
Liner: AGO0-8499 (Single Taper with Wool)
Septum: AGO0-4697 (PhenoRed™- 400)
Inlet Seal: AGO0-8620 (Easy Seals™ Inlet Base Seal)

APP ID 20572

| See the full compound list at
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ —— www.phenomenex.com/GC

8 Column: Zebron ZB-SemiVolatiles
Dimensions: 30 meter x 0.25 mm x 0.25 pm

Part Number: 7HG-G027-11

2 4 Injection: Split 10:1 @280 °C, 1 pL

3 12 Carrier Gas: Helium @ 1.4 mL/min (constant flow)

1 Oven Program: 100 °C for 0.5 min to 260 °C @ 30 °C/min
’ 1819 0295 °C @ 6°C/mint0 325°C @
14 17 25 °C/min for 2 min

13 15 Detector: MSD @ 340 °C; 45-450amu

Sample: Analytes are 25ppm in Dichloromethane
. Naphthalene
. 2-Methylnaphthalene
. 1-Methylnaphthalene
. Acenaphthylene
. Acenaphthene
Fluorene
. Phenanthrene

. Anthracene

. Fluoranthene
uu N L - — 10. Pyrene
11. Benza]anthracene
3 4 5 6 7 8 9 10 11 12 13 14 min 12. Chrysene
13. Benzo[blfluoranthene
14. Benzolk]fluoranthene
15. Benzola]pyrene
16. 3-Methylcholanthrene
5 . 17. Indenol[1,2,3-cd]pyrene
Need Resolution of Benzo[b], [jl, and [k]? 18. Dibenzla hlanthracene
19. Benzo|g,h,ilperylene

APP ID 20578

VPN U A WN

Phenomenex | WEB: www.phenomenex.com 9
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Want Even More Applications?

Column:
Dimensions:
Part Number:
Injection:
Carrier Gas:
Oven Program:

Detector:

Samples:

APP ID 20579

T T T
3.50 4.00 4.50 5.00

Fast Phenols

45

6,7

i

il

L

14

T
7.50 min

Column:
Dimensions:
Part Number:
Injection:
Carrier Gas:

Oven Program:

APP ID 20570

I

T T
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T
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T
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T
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T
4.80

T
5.00

T
5.20

T
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T T T
560 580 6.00 6.20

3
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Phenomenex

Zebron™ ZB-SemiVolatiles

30 meterx 0.25 mm x 0.25 pm
7HG-G027-11

Split 10:1 @280°C, 1 uL

Helium @ 1.4 mL/min (constant flow)

40 °C for 0.5 min to 260 °C @ 30 °C/min
10295 °C @ 6 °C/minto 325°C@
25 °C/min for 2 min

MSD @ 340 °C; 45-450 amu

Analytes are 25ppm in Dichloromethane
. Phenol

. 2-Chlorophenol

. 2-Methylphenol

. 4-Methylphenol

. 3-Methylphenol

. 2-Nitrophenol

. 2,4-Dimethylphenol

. Benzoic Acid

. 2,4-Dichlorophenol

VOO UTE WN =

10.
1.
12.

2,6-Dichlorophenol
4-Chloro-3-methylphenol
2,4,6-Trichlorophenol

Detector:

Samples:

13.
14.
15.
16.
17.
18.
19.

2,4,5-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol
2,3,4,6-Tetrachlorophenol
2-Methyl-4,6-dinitrophenol
Pentachlorophenol
Dinoseb

Zebron ZB-SemiVolatiles

20 meterx 018 mm x 0.36 pm
7FD-G027-53

Pulsed Split 10:1 @ 300 °C, 30 psi, 1 uL
Helium @ 1.5 mL/min (constant flow)

40 °C for 0.5 min to 260 °C @ 40 °C/min to 295 °C @
6 °C/min to 325 °C @ 25 °C/min for 2 min

MSD @ 340 °C; 45-450 amu

Analytes are 25ppm in Dichloromethane

OOV UTE WN =

.
12.
13.
14.
15.
16.
7.
18.
19.

WEB: www.phenomenex.com

. Phenol

. 2-Chlorophenol

. 2-Methylphenol

. 4-Methylphenol

. 3-Methylphenol

. 2-Nitrophenol

. 2,4-Dimethylphenol
. Benzoic Acid

. 2,4-Dichlorophenol
. 2,6-Dichlorophenol

4-Chloro-3-methylphenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol
2,3,4,6-Tetrachlorophenol
2-Methyl-4,6-dinitrophenol
Pentachlorophenol
Dinoseb

10



Amines
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Speed It Up With Fast GC!

Fast Amines

Phenomenex

T
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6.50

WEB: www.phenomenex.com

Column:
Dimensions:
Part Number:
Injection:
Carrier Gas:

Oven Program:

Detector:

Samples:

Column:
Dimensions:
Part Number:
Injection:
Carrier Gas:

Oven Program:

Detector:
Sample:

Zebron™ ZB-SemiVolatiles

30 meter x 0.25mm x 0.25 pm
7HG-G027-11

Split10:1 @280°C, 1 uL

Helium @ 1.4 mL/min (constant flow)

40 °C for 0.5 min to 260 °C @ 40 °C/min
10 295°C @ 6 °C/minto 325°C @
25 °C/min for 2 min

MSD @ 340 °C; 45-450 amu

Analytes are 25ppm in Dichloromethane

. N-Nitrosodimethylamine

. Pyridine

. 2-Picoline

. N-Nitrosomethylethylamine
. N-Nitrosodiethylamine
Aniline

. N-Nitrosopyrrolidine

. N-Nitrosodi-n-propylamine
. N-Nitrosomorpholine

. o-Toluidine

11. N-Nitrosopiperidine

12. a,a-Dimethylphenethylamine
13. 4-Chloroaniline

14. N-Nitrosodi-n-butylamine
15. p-Phenylenediamine

16. 2-Nitroaniline

17. 3-Nitroaniline

18. 1-Naphthylamine

19. 2-Naphthylamine

20. 4-Nitroaniline

21. Diphenylamine

22. 4-Aminobipheny!

23. Methapyrilene

24. Benzidine

25. o-Tolidine

26. p-Dimethylaminoazobenzene
27. 2-Acetylaminofluorene

28. 3,3"-Dichlorobenzene

SOPNCUTEWN

Zebron ZB-SemiVolatiles

20 meterx 0.18 mm x 0.36 pm
7FD-G027-53

Pulsed Split 10:1 @ 300 °C, 30 psi, 1 uL

Helium @ 1.5 mL/min (constant flow)

40°C for 0.5 min to 260 °C @ 40 °C/min to 295 °C @

6 °C/min to 325 °C @ 25 °C/min for 2 min

MSD @ 340 °C; 45-450 amu

. N-Nitrosodimethylamine

. Pyridine

. 2-Picoline

. N-Nitrosomethylethylamine
. N-Nitrosodiethylamine

. Aniline

. N-Nitrosopyrrolidine

. N-Nitrosodi-n-propylamine
. N-Nitrosomorpholine

10. o-Toluidine

1. N-Nitrosopiperidine

VOO WN =

12. alpha,alpha-Dimethylphenethylamine

(Phentermine)
13. 4-Chloroaniline
14. N-Nitrosodi-n-butylamine

. p-Phenylenediamine
. 2-Nitroaniline

. 3-Nitroaniline

. 1-Naphthylamine

2-Naphthylamine

. 4-Nitroaniline

. Diphenylamine

. 4-Aminobipheny!

. Methapyrilene

. Benzidine

. o-Tolidine

. p-Dimethylaminoazobenzene
. 2-Acetylaminofluorene

. 3,3-Dichlorobenzine

11
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‘Ordering Information

ZB-SemiVolatiles

We QC Test For the Compounds You Analyze

We take the guesswork out of meeting method requirements by
aggressively testing ZB-SemiVolatiles with two different test mixes.
We incorporated troublesome analytes from your samples and
compounds in the EPA 8270D tuning standard into our QC test, so
you can be sure your column is ready to meet suitability require-
ments for the method.

Meet Requirements Out-of-the-Box

Test Probe Criteria EPA Requirement Our Requirement
Pyridine

Very active amine that exposes even the
smallest amount of column activity. This
ensures that our Enviro-Inert™ deactivated
column performs at the highest possible
level for difficult basic compounds.

Pentachlorophenol

Disappears and tails on active columns; it Peak Skew <20

is important to measure relative response Peak Response Not Specified =03
and peak skew criteria.

Benzidine

Active amine that tails when column
activity is present, complicating peak
quantification.

DDT

Breaks down in an active system to DDE
and DDD. With our QC test, you are as- Breakdown <20% <20%
sured that your column will meet the EPA

requirements upon installation.

Injection

To ensure trace-level sensitivity, QC is per- 50n0 o less 0.2n
formed with a 20 ppm mix using a 100:1 Sensitivity o golumn on c-olu%m
split injection — effectively 250 times less

than the EPA maximum allowed.

Peak Response Not Specified =06

Peak Skew <20 <20

Stands Up to Tough Samples for Increased Lifetime

(11
| have found the Phenomenex ZB-
SemiVolatiles columns to be superior in
quality and durability than any other columns
we have previously used.
The columns not only last longer, but the
reproducibility of column is extraordinary.
The column holds calibrations particularly
well, even after multiple injections of samples
with far less than desirable matrices. All
of this equates to less downtime and
maintenance and more productivity for
TestAmerica.

Ryan McKernan, GC-MS Semi-Volatile Analyst
TestAmerica Laboratories, Inc. Buffalo

The opinions stated herein are solely those of the speaker
and not necessarily those of any company or organization.

Phenomenex

—Zebron” cc columns

Column Profile

POLARITY MS CERTIFIED

%) v

USP PHASE TEMP LIMITS (°C)
G27 -60 to 325/350

> B

Engineered Self Cross-linking™ (ESC)

Phase Chemistry

5 % Phenyl-Arylene

S A
Sli—®—sli—0— s
CH,  CH, CH,

95 % Dimethylpolysiloxane

Recommended Applications

e Semivolatiles (SVOCs)

e EPA Methods (525, 610, 625, 8100, 8270D)
® PAHs

¢ PBDEs

Contact Phenomenex or your local
Phenomenex distributor for additional

GC products and applications.

Ordering Information
Zebron ZB-SemiVolatiles GC Columns

ID (mm) df (um) Temp. Limits °C Part No.
15-Meter

0.25 0.25 -60 to 325/350 7EG-G027-11
0.25 0.50 -60 to 325/350 7EG-G027-17
0.18 0.18 -60 to 325/350 7FD-G027-08
0.18 0.36 -60 to 325/350 7FD-G027-53
0.25 0.25 -60 to 325/350 THG-G027-11
0.25 0.50 -60 to 325/350 7HG-G027-17
0.32 0.25 -60 to 325/350 7HM-G027-11
30-Meter with 5-Meter Guardian™ Integrated Guard

0.25 0.25 -60 to 325/350 THG-G027-11-GGA
0.25 0.50 -60 to 325/350 THG-G027-17-GGA
0.25 0.25 -60 to 325/350 7HG-G027-11-GGC
0.25 0.50 -60 to 325/350 7HG-G027-17-GGC

60-Meter
0.25 0.25 -60 to 325/350 7KG-G027-11

Note: If you need a 5 in. cage, contact Technical support via Phenomenex.com/chat or simply reach
out to your Technical consultant. Conditions may apply. Agilent 6850, some SRI and process GC
systems use only 5 in. cages.

SNINNT0D 29

SNINNT0J 39 A3LINIINN NOYE3Z |
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ZB-MultiResidue 1 & 2




Multi-Pesticide Residue
Testing by GC/MS

Zebron™ MultiResidue™

Optimized Selectivity

Two Complementary Phase Chemistries
MS Certified Bleed Levels

* High Temperature Limits (320/340 °C)

* Very Low Column Activity

Phenomenex | Email: international@phenomenex. .com | Web: www.phenomenex.com
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Multi-Pesticide Residue
Testing by GC/MS

Pesticides are widely used by farmers to control pests, weeds and molds that would oth-
erwise decrease crop production. While this has significantly increased worldwide food
productions, these same pesticides pose significant health and environmental risks.

The restrictions for specific pesticides differ from one country to the next. As world trade
increases, the potential threat to other countries’ populations increases. This is especially true
in the European Union, where produce can be transported from one country to another quite
easily.

For this reason, pesticides are the subject of increasing regulation. Since many different types

of pesticides can be used on the same food product, multiple residue screening approaches

are used to test for more than 300 compounds. Gas Chromatography (GC) is still the most

common test method for the majority of pesticide classes. While ECD or NPD may be used
for screening, MS detection must be employed to provide
positive confirmation.

Zebron™ MultiResidue™ columns are well suited for use on
all types of detectors. They provide very low bleed levels
even at elevated temperatures required to remove matrix
contamination during high temperature bake outs. When
used in conjunction with a screening method that uses

an analyte specific detector such as ECD, Zebron MR-1
and MR-2 columns can be a powerful tool in identifying
positive samples.

28



Increase Your Lab’s
Productivity

Zebron™ MultiResidue™ columns were designed to provide optimized
resolution of all classes of pesticides. This unique selectivity allows
your lab to maintain separation of critical compounds even when
analysis times are shortened by more than 40 %. The increase in lab
productivity makes sure you get results to your customers on time,
even for rush samples.

0
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i%i

80 8 80 80 80
Samples  Samples  Samples  Samples  Samples  Samples  Samples

Standard
3 Conditions

App ID: 16159

IS
o

App ID: 16160

Column: Zebron MultiResidue-1

Zebron MultiResidue-2 Carrier Gas: Helium @ 5.2 mL/min (constant flow)
Dimensions: 30 meter x 0.53 mm x 0.50 ym Oven Program: 90 °C for 0.5 min to 320 °C @ 15
30 meter x 0.58 mm x 0.50 um °C/min for 5 min
Part No.: 7HK-G016-17; 7HK-G017-17 Detector: ECD @ 350 °C

Injection: Splitless @ 250 °C, 1 uL




Same Columns
+ Optimized Conditions

= Increased Productivity

3.5 Instruments Required to Run 500 Samples Per Day

!

144 144 144 68 Samples
Samples  Samples Samples with time to
spare!
1
2 Optimized
3 Conditions

App ID: 16157

3
@
a
g
<
e
f T T T T T T 1
4 6 8 min
Column: Zebron MultiResidue-1 Injection:
Zebron MultiResidue-2 Carrier Gas:
Dimensions: 30 meter x 0.53 mm x 0.50 um Oven Program:
30 meter x 0.53 mm x 0.50 pm v 9
Part No.: 7HK-G016-17; 7HK-G017-17 Detector:

Phenomenex | Email: international@phenomenex.com | Web: www.phenomenex.com

for other analysis

These instruments available

44 % Shorter Analysis
Almost no change in resolution!

Sample for all columns on p. 8-9:

1. Tetrachloro-m-xylene (TCMX) (surr)

2. 1-Bromo-2-nitrobenzene (IS)
3. a-BHC

4. y-BHC (Lindane)

5. B-BHC

6. §-BHC

7. Heptachlor

8. Aldrin

9. Heptachlor epoxide

10. trans-Chlordane (gamma)
11. cis-Chlordane (alpha)

12. Endosulfan |

13. 4,4-DDE

14. Dieldrin

15. Endrin

16. DDD

17. Endosulfan II

18. Endrin aldehyde

19. DDT

. Endosulfan sulfate

21. Methoxychlor

22. Endrin ketone

. Decachlorobiphenyl (DCB) (surr)

Splitless @ 250 °C, 1 L
Helium @ 8 mL/min (constant flow)

110 °C for 0.5 min to 250 °C @ 30 °C/min
to 340 °C @ 20 °C/min for 2 min

ECD @ 350 °C

Tech Tip:

High flow rates reduce a
compound’s residence
time in the inlet. This
can significantly reduce
injection port breakdown
for sensitive compounds
such as Endrin & DDT.

J
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A New Generation of
Columns for Pesticide
Analysis

Optimized Selectivity

Many pesticide compounds have very similar structures or have isomers that are present in the
product. Zebron™ MultiResidue™ phases were developed to provide optimum selectivity for a
variety of pesticide compounds. Every analysis is unique, but we can help you determine the
best phase to use in order to resolve your pesticide sample.

0
=
L
o
0
-
=
=
2

Figure 1: Selectivity of DDT, DDD, and DDE isomers at 25 ng on column using MS

Sample:
1. 0,p-DDE ¢
© © cl 2
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4. 0,p-DDT o
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Zebron columns have developed a e
reputation for low column bleed and high g teo
temperature limits and Zebron MultiResidue £ o
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columns are no different. The columns are 00
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. 5
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makes both columns MS certified, allowing
for unmatched spectral integrity even for
low-level samples.




Response

Low Column Activity

Many pesticides are sensitive to system activity and readily breakdown. This can be a sig-
nificant problem when working with low level samples and sensitive detectors such as ECD.
Zebron™ MultiResidue™ columns have been completely deactivated and provide excellent

peak shape for even the most active compounds.

Figure 2: Breakdown for sensitive pesticides on Zebron MultiResidue columns 4
Universal Compatibility
Endrin DDT Zebron MultiResidue GC columns are
compatible with all systems and all
detectors. It doesn’t matter if it's an
Agilent®, Thermo® Finnigan™, Shimadzu®,
or Perkin Elmer™ or MS system
Breakdown Breakdown GC or GC/MS system,
5.3 % Degradation 2.3 9% Zebron. columns provide reliable results
Products S every time.
w,_/——é DU S L_/E
- T T T T T T T T T T T
14 16 min 12 14 16 18 min

Tunable Selectivity

Zebron MultiResidue GC columns were developed specifically for pesticide analysis. Their
unique selectivity improves the separation of all classes of pesticides, herbicides, and insecti-
cides. Since the columns are MS Certified, samples can be prescreened using analyte specific

detectors, and then confirmed using MS.

Sensitive and Stable

Figure 3: Repeatability at 5 pg on-column concentration of various pesticides using Zebron MR-1

and MR-2 columns
1800000

1600000

1400000

1600000

1400000

1200000

1200000 3
S 1000000 /‘/'\.__‘

1000000 8

'/o/‘\._. 800000

800000 e e
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Sample Number

Table 1: Relative standard deviation (RSD) for five replicate injections of pesticide at 5 pg on-column concentration

Analyte MR-1% RSD  MR-2 % RSD
—8—  Lindane (y-BHC) 2.78 3.53
—k&—  Heptachlor 2.83 3.60
—&——  Dieldrin 3.38 3.28
—%—  Endrin 4.34 4.54
—®— DDT 5.92 5.14
—>—  Methoxychlor 5.21 5.96
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Performance That Exceeds
US EPA Method 8081A
Specifications

MultiResidue

The EPA outlines strict perfor- Table 1: Five-point calibration curve at 5, 10, 25,100, and 250 ppb
mance guidelines that rnust_ Zebron™ MR-1  Zebron™ MR-2 US EPA
be met for compound linearity, Analyte % RSD* % RSD* Specifications
percent relative standard deviation g 6.75 7.91 <20
(% RSD), and breakdown of DDT y-BHC (Lindane)  5.52 5.70 <20
and endrin. Column resolution and  B-BHC 3.57 9.21 <20
performance are critical in meet- 3-BHC 5.90 7.58 <20
ing these requirements. The data ~ Heptachlor 4.21 5.37 <20
below was calculated using EPA Aldrin ) 4.4 525 <20
i ) Heptachlor epoxide 3.70 4.48 <20
Method 8081A guidelines. CrE e 368 3.61 <20
a-Chlordane 2.91 3.39 <20
Endosulfan | 2.93 3.91 <20
DDE 4.56 6.77 <20
1\ Dieldrin 3.85 4.75 <20
Endrin 417 3.84 <20
DDD 4.79 7.36 <20
| A 4 | L | o Endosulfan Il 2.63 3.53 <20
= Endrin aldehyde 4.11 4.72 <20
8 DDT 3.70 5.42 <20
g ) Endosulfan sulfate  3.31 3.20 <20
™ o, Methoxychlor 7.39 4.21 <20
¢ Endrin R*=0.9996 Endrin ketone 3.48 3.95 <20
® DDT R?®=0.9995 Average 4.28 5.21 <20
T T T T 1 *Calculated using response factors as per EPA guidelines
100 150 200 250 300
Parts Per Billion (ppb) J
~
| . W, 0, a
= Table 2: Percent breakdown of endrin & DDT as per EPA guidelines
3
Q
E Zebron MR-1 Zebron MR-2 US EPA
< v Analyte % Breakdown % Breakdown Requirements
& Endrin R2=0.9991 Endrin 5.3 7.0 <15
® DDT R?=0.9990 DDT 2.3 2.9 <15
100 150 200 250 300
Parts Per Billion (ppb) J
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Baseline Resolution of all 20 EPA 8081A’s Chlorinated
Pesticides!

The US EPA regulates the testing of 20 specific chlorinated pesticides under the official

Method 8081A. The method specifies an Electron Capture Detector (ECD), which is extremely
sensitive for chlorinated compounds. However, it does not provide any confirmatory informa-
tion about the peak.

To reduce the occurrence of misidentifications, the method requires the use of two GC
columns of dissimilar selectivity in a parallel configuration. The EPA considers an analyte’s
presence confirmed if it has a peak at the pre-determined retention time on both columns. The
unique selectivity of Zebron™ MultiResidue™ columns allows for baseline resolution (R, > 1.5) of
all compounds with two elution order changes between the columns!

App ID: 16153

Two elution order
changes between 5

the columns

o

L

10
C& US EPA 8081A)

App ID: 16154

Column:
Dimensions:

Part No.:
Injection:
Carrier Gas:
Oven Program:

Detector:

Notes: Columns connected using a 5 m Z-Guard and a Y-splitter

Zebron MultiResidue-1
Zebron MultiResidue-2

30 meter x 0.32 mm x 0.50 pm

30 meter x 0.32 mm x 0.25 pm
7HM-G016-17; 7THM-GO017-11
Splitless @ 250 °C, 1 pL

Helium @ 3.4 mL/min (constant flow)
100 °C for 0.5 min to 220 °C @

35 °C/min to 340 °C at 20 °C/min for
2 min

ECD @350 °C

Sample:

1. Tetrachloro-m-xylene (TCMX) (surr)
2. 1-Bromo-2-nitrobenzene
3. a-BHC
4. y-BHC (Lindane)

5. B-BHC
6. 3-BHC
7. Heptachlor
8. Aldrin

9. Heptachlor epoxide

10. y-Chlordane (trans)
11. oa-Chlordane (cis)
12. Endosulfan |

13. 4,4’-DDE
14. Dieldrin
15. Endrin
16. 4,4’-DDD
17. Endosulfan Il
18. Endrin aldehyde
19. 4,4-DDT
20. Endosulfan sulfate
21. Methoxychlor
22. Endrin ketone
23. Decachlorobiphenyl (DCB) (surr)

Phenomenex | Email: international@phenomenex.com | Web: www.phenomenex.com
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Confirmation of Multi-Pesticide Mixture by GC/MS

The low bleed performance of both Zebron™ MultiResidue™ MR-1 and MR-2
columns allow them to be used on GC/MS.

24 41-43 80-81 84
21 25 36,37 || 3g|||44-45 61
64-66
71-74 Ve
5 61 o0 79 Retention time data is available for
20/lys 1647 w 85 over 300 pesticides on a Zebron
B8 . .
s 35 50 MultiResidue-1 column. Please
77,78
2 52 76} 82 contact your local Phenomenex
2 27 60 representative for more details.
19 31 s50]|62| b7 86 87 S
298 Si 48
\ 58 8| 7
gl 34 51
AL Y e
i 16 18 2 e Column: Zebron MultiResidue-1
17 Dimensions: 30 meter x 0.25 mm x 0.25 ym
R Part No.: 7HG-G016-11
4 Injection: Splitless @ 260 °C, 1 pL
Carrier Gas: Helium @ 0.90 mL/min (constant
57 flow)
9495 Oven Program: 80 °C for 0.5 min to 150 °C @
10 °C/min to 240 °C @ 4 °C/min
to 320 °C @ 15 °C/min for 3 min
12 Detector: MSD @ 320 °C; 45-400 amu
96
3
105 o
89 5
67 2
\8 55 %0 <
s P - 92
10 54 ,
i i o 53 L ag| [°1] 93
AL e a
8 10 12 14 16 18 20 22 24 26 28 30 32 34 min
Sample:
1. Dichlorvos 28. Naled 56. Dichlofenthion 85. Diphenamid
2. DEET 29. Chlorpropham 57. 2,4-DB (methyl ester) 86. MGK-264 isomer
3. EPTC 30. Dicrotophos 58. Phosphamidon 87. Clofenvinfos
4. 3,5-Dichlorobenzoic acid 31. Phorate 59. Chlorpyrifos methyl 88. Crotoxyphos
(methy! ester) 32. Monocrotophos 60. Alachlor 89. Butachlor
5. Butylate 33. Pentachlorophenol (methyl 61. Bentazon (methyl ester) 90. Stirofos
6. 4-Nitrophenol (methyl ester) 62. Ronnel 91. Tokuthion
7 ?/Z:iglate 24' Zemteton 63. Prometryn 92. Napropamide
8. Mevinphos 32' Prilon ] 64. Methyl parathion 93. Fenamiphos
9. Mevinphos isomer 37' Pro urf'” 65. A_rnetryn 94. Merphos Oxide
10, Pebulate 38. Srlome onthl . 66. Simetryn 95. Oxadiazon
11. Trichlorfon 39' Tlvbexf(me yl ester) 67. Aspc?n . 96. Oxyflurgfen
12 Dicamba (methyl ester) 40' D?r ut:st 68. Metribuzin 97. Clarboxm
13, Molinate 41- S'Ime noate 69. Terbutrlyn 98. Trlr?yclazole
14. Tebuthiuron 42' leaZIr?e 70. Mallathlor.\ 99. Acnfluorfen
15. MCPP (methyl ester) 43' A:Opé}Zlne 71. Ft'enltrothlon 100. Ethion .
16. Tetraethyl pyrophosphate 44' D'raélne 72. Pichloram (methyl ester) 101. Fensulfothion
(methyl ester) - Jlazinon 73. Metolachlor 102. Carbofenotion
17. MCPA (methyl ester) 45. Dioxathion 74. Chlorpyrifos 103. Famfur
18. Demeton isomer 46. Terbuthylazine 75. DCPA 104. Norflurazon
19. Thionazin 47. Fonofosl 76. Bromacil 105. Hexazinone
20. Dichloroprop (methyl ester) 48. Pronamide 77. Fenthion 106. EPN
21. Propachlor 49. Chloramben (methyl ester) 78. Trichloronate 107. Phosmet
22, Cycloate 50. 2,4,5—TMthyI gster 79. Triadimeton 108. Leptophos
23. Ethoprop 51. PhOSpham'dO“ Isomer 80. Isopropalin 109. Azinphos-methyl
24. Trifluralin 52. Disulfoton 81. Parathion 110. Fenarimol
25. Benefin 53.  Secbumeton 82. MGK-624 111. Azinphos-ethyl
26. 2,4-D (methyl ester) 54. TgrbaCII 83. Merphos 112. Coumaphos
27. Sulfotep 55. Dinoseb (methyl ester) 84. Pendimethalin

Phenomenex | Email: international@phenomenex.com | Web: www.phenomenex.com
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(& US EPA 8082) Polychlorinated Biphenyls as Aroclors

Aroclor 1242
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Column: Zebron MultiResidue-1
Zebron MultiResidue-2

Dimensions: 30 meter x 0.32 mm x 0.50 pm
30 meter x 0.32 mm x 0.25 pm

Part No.: 7HM-G016-17; 7HM-G017-11
Injection:  Split 50:1 @ 210 °C, 1 pL
Carrier Gas: Hydrogen @ 2.3 mL/min (constant pressure)

Oven Program: 120 °C (hold 1 min) to 300 °C @ 9 °C/min (hold
10 min)

Detector: ECD @ 310 °C

Sample: 1. Tetrachloro-m-xylene (TCMX) (surr)
2. Decachlorobipheny! (DCB) (surr)

Notes: Columns connected using a 5 meter Z-Guard and a Y-splitter

How long will columns last?

The performance of a GC system will degrade over time requiring inlet
maintenance, column trimming, and ultimately the replacement of
the GC column. In order to accurately determine what your column
lifetime will be it’s better to ask yourself the question: What makes
your columns fail? Is it bleed, activity, or poor resolution?

The better the column performance for that criteria initially will
usually lead to better overall performance in the long term. Zebron
MultiResidue columns provide the lowest activity, best resolution,
and overall most stable performance of any pair of columns
designed specifically for pesticide testing.
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(& US EPA 8081 A) RCP/MCP States of
Connecticut and
Massachusetts Pesticide List

Column: Zebron MultiResidue-1
Zebron MultiResidue-2

Dimensions: 30 meter x 0.53 mm x 0.50 um
30 meter x 0.58 mm x 0.50 pm

Part No.: 7HK-G016-17; 7HK-G017-17
Injection: Splitless @ 250 °C, 2 pL
Carrier Gas: Helium @ 6.7 psi (constant pressure)

Oven Program: 130 °C for 1 min to 325 °C @ 15 °C/min
(hold 5 min)

Detector: ECD @ 380 °C

24 26

App ID: 16188

26

App ID: 16189

4 6 8 10 12 14 16 min
Sample:
1. Hexachlorocyclopentadiene 14. a-Chlordane
2. Propaclor 15. Endosulfan |
3. Tetrachloro-m-xylene 16. 4,4’-DDE 4
(TCMX) (surr) 17. Dieldrin

4. a-BHC 18. Endrin
5. Hexachlorobenzene 19. 4,4-DDD
6. v-BHC (Lindane) 20. Endosulfan II . ot ;

: This application was supplied courtesy of
7. B-BHC 21. Endrin aldehyde . pp. . PP . v
8. Alachlor 22. 4.4-DDT Keith Aloisa at Phoenix Labs. Phoenix Labs
9. 8-BHC 23. Endosulfan sulfate (www.phoenixlabs.com) is a full service envi-
1?- :ZPTEC*"N 24. Methoxychlor ronmental lab that is NELAC accredited and

. rin 25. Endrin ketone . .
12. Heptachlor epoxide 26. Decachlorobiphenyl (DCB) certified in all of New England, New York, and
13. y-Chlordane (surr) New Jersey.
“Better resolution. Higher efficiency.
Best results I've ever gotten with
any column pair.”

Do you have a noteworthy application
using Zebron GC columns that you would like published?

For consideration, please send your chromatogram and a short abstract to
skyc@Phenomenex.com or fax it to (310) 328-7768 attn: Sky Countryman.
Any type of application is welcome.

Phenomenex | Email: international@phenomenex.com | Web: www.phenomenex.com

MultiResidue

37



ﬂ, (& US EPA 81 41) Organophosphorous Pesticides
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ﬁ App ID: 16182

4 6 8 10 12 14 16 18 20 min
Column: Zebron MultiResidue-1 Sample:
Zebron MultiResidue-2 . .
Dimensions: 30 meter x 0.32 mm x 0.50 um I DICh_IONOS 26 Mal.athlop
30 meter x 0.32 mm x 0.25 ym 2. Mevinphos 27. Fenitrothion
Part No.: 7HM-G016-17; 7HM-G017-11 3. Trichlorfon 28. Chlorpyrifos
Injection: On-column @ 103 °C, 1 uL 4. TEPP (Tetraethyl 29. Fenthion
Carrier Gas: Helium @ 2.8 mL/min (constant flow) PyrophosPhate) 30. Trichloronate
Oven Program: 100 °C for 0.5 min to 180 °C @ 20 °C/min 5 Delmeto.n fsomer 31. Parathion
to 240 °C @ 6 °C/min to 320 °C @ 15 6. Thionazin 32. Merphos
°C/min for 2 min 7. Ethoprop 33. Chlorfenvinphos
Detector: FID @ 340 °C 8. Sulfotep 34. Crotoxyphos
Notes: Analytes at 2 ppm in dichloromethane. Columns 9. Naled 35. Stirofos
connected using a 5 m Z-Guard and a Y-splitter 10. Dicrotophos 36. Tokuthion
11. Phorate 37. Merphos oxide (tribufos)
12. Monocrotophos 38. Ethion
13. Demeton 39. Fensulfothion
14. Terbuphos 40. Contaminant
15. Diazinon 41. Carbofenthion
16. Dimethoate 42. Famfur
17. Fonofos 43. EPN
18. Phosphamidon isomer 44. Phosmet
19. Disulfoton 45. Leptophos
20. Dichlofenthion 46. Azinphos methyl
21. Phosphamidon 47. Azinphos ethyl
22. Chlorpyrifos methyl 48. Couphomos
23. Ronnel
24. Aspon

25. Methyl parathion
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(& US EPA 615/81 51) Chlorophenoxy Acid Herbicides
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8082 Aroclors
12 507 Nitrogen- and Phosphorus-
Containing Pesticides
8081A Chlorinated Pesticides
N
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4 6 8 10 12 14 16 min
Column: Zebron MultiResidue-1 Sample:
Zebron MultiResidue-2 1. Dalapon 12. DBOB (IS)
Dimensions: 30 meter x 0.32 mm x 0.50 ym N . . .
30 meter x 0.32 mm x 0.25 pm i j,?\llltblchrl]oroblenzom acid 13 il:llex b
Part No.: 7HM-G016-17; 7THM-G017-11 Y D'CA;OP eno . 2 4‘;'?’“ on
Injection: Splitless @ 250 °C, 1 pL . o l()su") .o - .
Carrier Gas: Helium @ 2.5 mL/min (constant flow) 6. Mléi’n; a 17' 5 IZOSZ
Oven Program: 50 °C for 1 min to 180 °C @ 35 °C/min for : C e
2 min to 205 °C @ 5 °C/min to 320 °C @ 7. MCPA 18. Bentazon
20 °C/min 8. Dichloroprop 19. Picloram
Detector: ECD @ 350 °C 9. Contaminant 20. DCPA
10. 2,4-D 21. Acifluorfen
11. Pentachlorophenol




(& US EPA 610/81 00) Polyaromatic Hydrocarbons

Inlet deactivation is criti-
cal for obtaining stable
calibration curves. Use
a liner style that has a
taper at the bottom to
help focus analytes onto
the column. Avoid liners
with glass wool because
it adds activity. Also
remember to change
your gold seal regu-
larly when working
with Agilent® 5890
or 6890 instruments.
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Column: Zebron MultiResidue-1 Sample:
Dimensions: 30 meter x 0.25 mm x 0.25 um 1. Naphthalene 16. BenzoljJfluoranthene
Part No.: 7HG-G016-11 2. 2-Methylnaphthalene 17. BenzoK]fluoranthene
Injection: Splitless @ 300 °C, 1 pL 3. Acenaphthylene 18. Benzo[a]pyrene
Carrier Gas: Helium @ 1.4 mL/min (constant flow) 4. Acenaphthene 19. 3-Methylcholanthrene
Oven Program: 70 :C for 0.5 min t°° 275 °°C @ 5. Fluorene 20. Dibenz[a,h]acridine
§5micn)/m|n 10340 °C @ 8 °C/min for 6. Phenanthrene 21. Dibenz[a,jlacridine
Detector: MSD @ 320 °C; 45-400 7. Anthracene 22. Indenol[1,2,3-cd]pyrene
8. Fluoranthene 23. Dibenz[a,h]anthracene
9. Pyrene 24. Benzolg,h,i]perylene
10. Benzo[c]fluorene 25. 7H-Dibenzo[c,g]carbazole
11. Benz[a]anthracene 26. Dibenzo[a,lpyrene
12. Cyclopentalc,d]pyrene 27. Dibenzola,e]pyrene
13. Chrysene 28. Dibenzo[a,i]pyrene
14. Methylchrysene 29. Dibenzo[a,h]pyrene
Tech Tip: 15. Benzo[b]fluoranthene



DIN Method 51527: Polychlorinated Biphenyls Separation

Resolving Critical Isomers

Polychlorinated Biphenyls (PCBs) are a class of priority environmental pollutants that have
been identified for international regulation. The similarity in structure and polarity makes the
resolution of certain isomers challenging on standard phases. German law requires separation
of specific PCB congeners under DIN Method 51527.

The unique selectivity offered by Zebron™ MulitResidue™ columns makes them a versatile solu-
tion for many applications outside of pesticide analysis. Both the MR-1 and the MR-2 columns
provide resolution of all the required PCB congeners in less than 30 minutes, allowing for
simultaneous confirmation of each sample.

21
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3
S App ID: 16177

Sample:
1. Tetrachloro-m-xylene 12. BZ#138
(TCMX) (surr) 13. BZ# 126
2. Bz# 31 14. BZ# 167
3. BZ#28 15. BZ# 156
4. BZ#52 16. BZ# 157
5. Bz#101 17. BZ# 180
8 6. BZ#77 18. BZ#170
7. BZ#123 19. BZ# 169
1 5 I 8. BZi# 118 20. BZ# 189
9. BZ#114 21. Decachlorobiphenyl
10. BZ# 153 (bCB)
11. BZ#105
4
Note: BZ = Ballschmiter
12
3 21
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I T T T T T T T 1
6 8 10 12 14 16 18 20 min

Column: Zebron MultiResidue-1
Zebron MultiResidue-2

Dimensions: 30 meter x 0.32 mm x 0.50 um
30 meter x 0.32 mm x 0.25 pm

Part No.: 7HM-G016-17; 7THM-G017-11
Injection: Splitless @ 250 °C, 1 pL
Carrier Gas: Helium @ 1.5 mL/min (constant flow)

Oven Program: 100 °C for 0.5 min to 200 °C @ 25 °C/min
to 320 °C @ 6 °C/min for 2 min

Detector: ECD @ 350 °C
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ID(mm) df(pm) Temp. Limits °C Part No.

0.18 0.18 -60 to 320/340 7FD-G016-08
0.25 0.25 -60 to 320/340 7HG-G016-11
0.32 0.25 -60 to 320/340 7HM-G016-11
0.32 0.50 -60 to 320/340 7HM-G016-17
0.53 0.50 -60 to 320/340 7HK-G016-17
ID(mm) df(pm) Temp. Limits °C Part No.

0.25 0.20 -60 to 320/340 7HG-G017-10
0.32 0.25 -60 to 320/340 7HM-G017-11
0.53 0.50 -60 to 320/340 THK-G017-17

Note: If you need a 5 in. cage, contact Technical support via Phenomenex.com/chat or simply reach out
to your Technical consultant. Conditions may apply. Agilent 6850, some SRI and process GC systems use
only 5 in. cages.

0.25mm ID
(kit consists of products below) Part No.: KG0-8237

ZB-MultiResidue-1 Column 30 meter x 0.25mm x 0.25um df 7HG-GO16-11
ZB-MultiResidue-2 Column 30 meter x 0.25mm x 0.20 ym df 7HG-G017-10
Z-Guard™ 5 meter x 0.25mm 7AG-G000-00-GZ0
Universal Capillary Column Y-connector, Fused Quartz AGO-4717
Polyimide Resin 0.5mL, rated to 350°C AGO0-5722
0.32mm ID

(kit consists of products below) Part No.: KG0-8238

ZB-MultiResidue-1 Column 30 meter x 0.32mm x 0.50 ym df 7HM-G016-17
ZB-MultiResidue-2 Column 30 meter x 0.32mm x 0.25um df 7HM-GO17-11
Z-Guard 5 meter x 0.32mm 7AM-G000-00-GZ0
Universal Capillary Column Y-connector, Fused Quartz AGO-4717
Polyimide Resin 0.5mL, rated to 350°C AGO0-5722
0.53mm ID

(kit consists of products below) Part No.: KG0-8239

ZB-MultiResidue-1 Column 30 meter x 0.53mm x 0.50 ym df 7HK-G016-17
ZB-MultiResidue-2 Column 30 meter x 0.53mm x 0.50 ym df 7HK-GO17-17
Z-Guard 5 meter x 0.53mm 7AK-G000-00-GZ0
Universal Capillary Column Y-connector, Fused Quartz AGO-4717
Polyimide Resin 0.5mL, rated to 350°C AGO0-5722

Contact Phenomenex or your local Phenomenex distributor
for additional GC products and applications.

Extend column lifetime. Add a Z-Guard™
to your next Zebron GC order.

Phenomenex
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ZB-CLPesticides "

() phenomenex’

... breaking with tradition®™



Customer Spotlight

Real-World Results with Zebron” ZB-CLPesticides

Run Faster Methods With Minimal Development Time

—

Shealy Environmental
Services, Inc.

Equivalent Elution Orders & Calibration Success

TriMatrix Laboratories, Inc.

Share With Us!

Our innovation is fueled by your feedback! We
take every opportunity to learn about your

GC challenges, how your dream column would
perform, and how best to support you.

www.phenomenex.com/WelListen

Phenomenex | WEB: www.phenomenex.com 13



ZB-CLPesticides-1 & -2 e

A Drop-In Alternative for Pesticide Testing by GC/ECD

Do More With Less
Run 7 EPA Methods On One Column SetSave On Every Column & Kit
with Everyday Low List Pricing

Get All of the Benefits with None of the Risk

Choose A Direct Replacement for Restek® Rtx®-CLPesticides Phases
Guaranteed Performance With Quality by Design

See the Zebron vs. Restek Comparison Tests
EPA 8081: Chlorinated Pesticides
EPA 8082: Polychlorinated Biphenyls (PCBs)

EPA 8151: Chlorinated Herbicides

EPA 504: EDB, DBCP, and TCP

EPA 505: Organohalide Pesticides

EPA 508: Chlorinated Pesticides, Herbicides, and Organohalides
EPA 552: Haloacetic Acids (HAAs) and Dalapon

Trust Real-World Results: Customer Spotlight

Get More Than Just A Column

Meet Your Pesticide Support Team
Access Free Resources 24/7
Keep in Calibration with Phenova® CRMs

Explore the Pesticide Column Family

- »

If Zebron columns do not provide you with equivalent
or better separations as compared to any other GC
column of the same phase and comparable dimen-
sions, return the column with comparative data within
45 days for a FULL REFUND.

Phenomenex | WEB: www.phenomenex.com 14




Do More With Less

Run 7 EPA Methods On One Column Set

Zebron™ ZB-ClLPesticides-1 and -2 allow you to run multiple methods without changing columns for faster,
easier pesticide analysis. Save time and gain flexibility — run multiple pesticide classes on one instrument,
on one column pair.

® Resolve multiple pesticide classes with enhanced, fine-tuned selectivity

® Meet dual-column requirements for 7 EPA methods by GC/ECD
8081: Chlorinated Pesticides
8082: Polychlorinated Biphenyls (PCBs)
8151: Chlorinated Herbicides
504: EDB, DBCP, and TCP
505: Organohalide Pesticides
508: Chlorinated Pesticides, Herbicides, and Organohalides
552: Haloacetic Acids (HAAs) and Dalapon

Wouldn’t You Rather Be On Vacation?

The time and money you save when you choose
ZB-CLPesticides columns allows you to invest your
resources elsewhere. Increase your lab's

productivity and take a well-deserved break!

Learn more at
www.phenomenex.com/VacationCLP

Phenomenex | WEB: www.phenomenex.com

15



All of the Benefit, None of the Risk

Direct Replacement for Restek® Rtx’*-CLPesticides Phases

You asked for optimized performance for pesticides by GC/ECD detectors, without time-consuming method
development. We've delivered a direct replacement’! ZB-CLPesticides-1 and -2 provide guaranteed drop-in
performance compared to your current Rtx-CLPesticides column set, without the hassle.

Drop-In Results: Real Customer Data, Real Performance

ZB-CLPesticides-1

ZB-ClLPesticides-2

Ready To See The Method

Comparison Tests?
Go to page 8 »

* Direct Replacement: this category indicates an alternative column which will likely give a similar selectivity.

Phenomenex | WEB: www.phenomenex.com 16



EPA 8081

Chlorinated Pesticides by GC/ECD

Drop-In Method Performance

ZB-CLPesticides columns combine Zebron™ high quality with drop-in selectivity. Achieve near-exact elution profiles
and run times, without the time-consuming method development and headaches typical of traditional selectivities!

Why pay more when you can drop in

a direct replacement for less?

Zebron

ZB-CLPesticides-1
30 m x 0.32 mm x 0.32 ym

Conditions for all columns:
Columns:

Dimensions:

Part Number:

Injection:
Carrier Gas:
Oven Program:

Detector:
Y-Connector:
Guard Column:

Liner:

Septum:

Inlet Seal:

Reference Standards:
Sample:

ZB-CLPesticides-2
30 m x 0.32 mm x 0.25 pm

As listed

As listed

7HM-G028-51 (ZB-CLPesticides-1)
7HM-G029-11 (ZB-CLPesticides-2)

Splitless (hold 0.3 min) @ 250 °C, 1 uL

Helium @ 3.9 mL/min (constant flow)

120 °C to 200 °C @ 45 °C/min to 230 °C @ 15 °C/min
to 330 °C @ 30 °C/min for 2 min
ECD@330°C

AGO0-4717 (Borosilicate Glass)
7AM-G000-00-GZ0 (5 m Z-Guard™)
AG0-8499 (Single Taper with Wool at Bottom)
AG0-4696 (PhenoRed™-400)

AG0-8620 (Gold-Plated Easy Seal™)

See page 21.

Analytes are 250 ng/mL in hexane.

See p. 9 for analytes

12 13 22
1 22 ; i ““1 151 Y 19
18
§ f 20 %
N N
~N ~N
a a
o o
£ LJ £
L
2 3 4 5 6 7 2 3 4 5 6 7 min
Restek’
Rtx®-CLPesticides Rtx-CLPesticides2
30 m x 0.32 mm x 0.32 pm 30 m x 0.32 mm x 0.25 pm
7
2 18 21
i * 1 [ s 9101210 21

17
I 1 1‘%516
19
18
4
20
2

APP ID 22633

APP ID 22634

3 4 5 6 7

Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.

Phenomenex | WEB: www.phenomenex.com
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Easily Meet EPA Specifications

The EPA outlines strict performance requirements for compound linearity, percent relative standard deviation
(% RSD), and breakdown of DDT and Endrin. The ZB-CLPesticides column pair meets these guidelines, providing
accurate data well-suited for your analysis.

Peak Area

Peak Area

Peak Area

Peak Area

ZB-CLPesticides-1

40000
30000
20000
10000

Heptachlor Epoxide R?= 0.9995
Heptachlor R?= 0.9989

0 50 100 150 200 250 300
Concentration (ng/mL)

ZB-CLPesticides-2

40000
30000
20000
10000

Heptachlor Epoxide R?= 0.9999
Heptachlor R? = 0.9993

0 50 100 150 200 250 300
Concentration (ng/mL)

ZB-CLPesticides-1
40000

30000

20000

Dieldrin R?= 0.9987
DDT R*=0.9979
Endrin R?= 0.9990

10000

0 50 100 150 200 250 300
Concentration (ng/mL)

ZB-CLPesticides-2
40000

30000

20000

Dieldrin R?= 0.9992
DDT R?=0.9976
Endrin R?= 0.9997

10000

0 50 100 150 200 250 300
Concentration (ng/mL)

Five-Point Calibration Curve at 5, 15, 25, 100, and 250 ng/mL

O 00 N O h W N -

N NN = = o 4 o a4 o a a
N = O v 0 N O U1 B W N = O

ZB-CLPesticides-1 ZB-CLPesticides-2 US EPA
Analyte % RSD* % RSD* Specifications
2,4,5,6-TCMX (Surr) 3.8 3.0 <20
a-BHC 8.3 3.8 <20
v-BHC 5.9 5.6 <20
B-BHC 6.9 6.9 <20
8-BHC 4.9 5.7 <20
Heptachlor 8.0 6.5 <20
Aldrin 4.2 2.3 <20
Heptachlor epoxide 3.8 2.3 <20
trans-Chlordane 4.1 3.8 <20
cis-Chlordane 4.0 3.3 <20
4,4'-DDE 4.8 2.9 <20
Endosulfan | 6.0 25 <20
Dieldrin 7.7 4.9 <20
Endrin 9.4 6.6 <20
4,4'-DDD 9.2 3.6 <20
Endosulfan Il 6.6 4.1 <20
4,4'-DDT 11.6 6.9 <20
Endrin aldehyde 8.3 7.3 <20
Endosulfan sulfate 8.0 7.1 <20
Methoxychlor 6.7 6.1 <20
Endrin ketone 6.5 7.2 <20
Decachlorobiphenyl (Surr) 6.7 6.6 <20
Average 6.6% 4.9% _

Phenomenex

* Calculated as response factors as per EPA guidelines

Tech Tip: Minimize Activity
Inlet deactivation is critical for obtaining stable
calibration curves. Use a well-deactivated liner

and remember to change your gold seal regularly
when working with Agilent® 5890, 6890, and 7890
instruments.

WEB: www.phenomenex.com
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EPA Method 8082

Polychlorinated Biphenyls (PCBs)

Conditions for all columns:

Columns: Aslisted
Dimensions: As listed Compare All the PCB Aroclors
Part Number: ;:mggggﬂ gg-gl':sesﬁiéges';; Download the full PCB application note and see
E - -CLPesticides- . . :
mparisons for all 7 aroclors in EPA 2 online!
Injection: Pulsed Splitless @ 30 psi (hold 20 sec) @ 250°C, 1 L comparisons for afl /- aroclors | 8082 online
Carrier Gas: Helium @ 60 cm/sec (constant flow)

Oven Program:

120 °C t0 200 °C @ 45 °C/min to 330 °C @
15 °C/min for 2 min

Need Detailed Congener Resolution?
Zebron ZB-MultiResidue™ columns provide

Detector: ECD@330°C . o 5
Y-Connector: AGO-4717 (Borosilicate Glas) enhanced separations in under 30 minutes.
Guard Column: 7AM-G000-00-GZ0 (5 m Z-Guard™)
Liner: AG0-8499 (Single Taper with Wool at Bottom) Learn more at o
Septum: AGO-4696 (PhenoRed™-400) www.phenomenex.com/PesticidesGC
Inlet Seal: AGO0-8620 (Gold-Plated Easy Seal™)
Reference Standards: See page 21.
Sample: Arocloris 1000 ng/mL and SS and IS are 100 ng/mL in hexane.
1. Tetrachloro-meta-xylene (TCMX)*
2. Decachlorobiphenyl™
* surrogate standard
**internal standard
No! With drop-in performance, making the smart choice to save with Zebron is simple.
Learn how you can do more with less on p. 5.
™
Zebron
ZB-CLPesticides-1 Aroclor 1260 ZB-CLPesticides-2 Aroclor 1260
30 m x0.32 mm x 0.32 pm 30 m x 0.32 mm x 0.25 pm
q a 1 2
N
< o
el <
N 0
N &
e a)
o =
g 5
AAMJJ L<
N
2 4 6 8 10min 2 4 6 8 10 min
Restek’
Rtx®-CLPesticides Rtx-CLPesticides2
30 m x 0.32 mm x 0.32 pm Aeetar 142D 30 m x 0.32 mm x 0.25 pm Pieeler 142D
1 2
5
3 =
o N
& a)
< &
N e -
| A —
2 4 6 8 10 min 2 4 6 8 10min

Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.

Phenomenex | WEB: www.phenomenex.com
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EPA Method 8151

Chlorinated Herbicides

Conditions for all columns:

Sample:

Analytes are 100 ng/mL in hexane.

Columns: As listed 1. Dalapon methyl ester 11. Pentachloroanisole
Dimensions: As listed 2. 3,5-Dichlorobenzoic acid methyl ester”  12. 2,4,5-TP methyl ester
Part Number: 7HM-G028-51 (ZB-CLPesticides-1) 3. 4-Nitroanisole 13. 2,4,5-T methyl ester
7HM-G029-11 (ZB-CLPesticides-2) 4. DCAAmethyl ester’ 14. Chloramben methyl ester
Injection: Splitless (hold 0.75 min) @ 250 °C, 1 ul. 5. Dicamba methyl ester 15. 2,4-DB methyl ester
Carrier Gas: Helium @ 36 cm/sec (constant flow) 6. MCPP methyl ester 16. Dinoseb methyl ester
Oven Program: 70 °C for 0.5 min to 190 °C @ 25 °C/min for 7. MCPAmethyl ester 17. Bentazon methyl ester
1 min to 300 °C @ 11 °C/min for 5 min 8. Dichlorprop, methyl ester 18. DCPA methyl ester (Chlorthal-dimethyl)
Detector: ECD @ 325°C 9. 4,4-DBOB” 19. Pichloram methyl ester
Y-Connector: AG0-4717 (Borosilicate Glass) 10. 2,4-D methyl ester 20. Acifluorfen methyl ester
Guard Coltfmn: 7AM-GOOO—QO—GZO (5m Z—Guard'“) * surrogate standard
Liner: AGO0-8499 (Single Taper with Wool at Bottom) **internal standard
Septum: AG0-4696 (PhenoRed™-400)
Inlet Seal: AGO0-8620 (Gold-Plated Easy Seal™)
Reference Standards: See page 21.

Zebron™

ZB-CLPesticides-1
30 m x0.32 mm x 0.32 pm

a. Sliced Bread
b. Rainbows and Unicorns

c. @%$#!

all of the above! Our ¢

ZB-CLPesticides-2
30 m x0.32 mm x 0.25 pm

omers said so. See more of their tl

ghts on p. 17.

g i S
20 g m
a a
2 & &
1 < <
4 6 8 10 12 14 min 2 4 6 8 10 12 14 min
Restek®
Rtx®-CLPesticides Rtx-CLPesticides2
30 m x0.32 mm x 0.32 pm 30 m x0.32 mm x 0.25 pm
11
18 19
20
o~ o
3 3
N o N
a a
a a
o o
< 15 17 <
i [ ] 10 12 1% min i & A 0 ” T4 min
Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.
Phenomenex | WEB: www.phenomenex.com 20



EPA Method 504

EDB, DBCP, and TCP

Conditions for all columns:

Columns: As listed Sample: Analytes are 250 ng/mL in hexane.
Dimensions: Aslisted 1. Bromodichloromethane
Part Number: 7HM-G028-51 (ZB-CLPesticides-1) 2. Chlorodibromomethane
7HM-G029-11 (ZB-CLPesticides-2) 3. 1,2-Dibromomethane (EDB)
Injection: Pulsed Splitless @ 25 psi (hold 0.5 min) @ 200 °C, 2 uL 4. 11,1, 2Tetrachloroethane
Carrier Gas: Helium @ 60 cm/sec (constant flow) 5. Bromoform
Oven Program: 30 °C for 2 min to 200 °C @ 30 °C/min 6. 1,2,3-Trichloropropane
Detector: ECD @ 220°C 7. 1,2-Dibromo-3-chloropropane (DBCP)
Y-Connector: AGO0-4717 (Borosilicate Glass) Reference Standards: See page 21.

Guard Column: 7AM-G000-00-GZ0 (5 m Z-Guard™)
Liner: AGO-8499 (Single Taper with Wool at Bottom)
Septum: AGO0-4696 (PhenoRed™-400)
Inlet Seal: AGO0-8620 (Gold-Plated Easy Seal™)

Trust guaranteed performance. Try ZB-CLPesticides columns and get the same results

ZebronTM you're used to, risk-free. Learn more on p. 7.
ZB-CLPesticides-1 ZB-CLPesticides-2
30 m x 0.32 mm x 0.32 pm 30 m x 0.32 mm x 0.25 pm
. 4
2
1 2 , 2
g
5 3 3 3
o~ N
3 a 3 a
6 & 6 &
< <
é é )t é é min é é “‘ é é min
Restek
Ritx®-CLPesticides Ritx-CLPesticides2
30 m x 0.32 mm x 0.32 pm 30 m x0.32 mm x 0.25 um
2 4
2 2
1
2 7 1 5 7
n el
S Q
N N
o o
3 = | =
6 < 6 <
2 3 2 5 6 min 2 é ‘ é é min

Tech Tip: Improve Signal-to-Noise

Proper column conditioning reduces unnecessary
column bleed and improves your analysis. For

. best results, be sure to condition your Zebron
Conditions for each method were the same for all columns tested. column at max isothermal temperature until a
Comparative separations are not representative of all applications. camEiE breeline s adievaal
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EPA Method 505

Organohalide Pesticides

Conditions for all columns:

Columns: As listed Sample: Analytes are 200 ng/mL in ethanol except atrazine and simazine at 4.2 pg/mL.
Dimensions: As listed 1. Hexachlorocyclopentadiene 9. Heptachlor Epoxide
Part Number: 7HM-G028-51 (ZB-CLPesticides-1) 2. Hexachlorobenzene 10. y-Chlordane
7HM-G029-11 (ZB-CLPesticides-2) 3. Simazine 11. trans-Nonachlor
Injection: Splitless (hold 0.75 min) @ 250 °C, 2 uL 4. Atrazine 12. a-Chlordane
Carrier Gas: Helium @ 40 cm/sec (constant flow) 5. y-BHC 13. Dieldrin
Oven Program: 90 °C for 1 min to 310 °C @ 10 °C/min for 5 min 6. Heptachlor 14. Endrin
Detector: ECD@325°C 7. Alachlor 15. cis-Nonachlor
Y-Connector: AGO0-4717 (Borosilicate Glass) 8. Aldrin 16. Methoxychlor
Guard Column: 7AM-G000-00-GZ0 (5 m Z-Guard™) Reference Standards: See page 21.
Liner: AGO-8499 (Single Taper with Wool at Bottom)
Septum: AGO0-4696 (PhenoRed™-400)
Inlet Seal: AGO0-8620 (Gold-Plated Easy Seal™)
™
Zebron
ZB-CLPesticides-1 ZB-CLPesticides-2
30 m x 0.32 mm x 0.32 pm 30 m x 0.32 mm x 0.25 pm
11,12 5
2
45 8 6
2 6 90, 3 18
910 f 43 15
14 14|
& N
0 o~
N 1 0
A §
i 16 E o 16 o
) t : 7 5
u L L] -
(S (-
6 8 10 12 14 16 18 20 min : : 1 " ;M © 5 B mm‘
Rtx®-CLPesticides Rtx-CLPesticides2
30 m x0.32 mm x 0.32 um 30 m x0.32 mm x 0.25 ym
11,12
5
2
8
10 13 P 7.8
9 19, s
12
1
14
~ =]
o
1 ® g 1 16 g
N ~
4 [a) 4 [a}
3 7 o 3 o
L * LU L %
L u ;J\J\_J .

S
®
3
8
2
>
S
8
E}
5

S
®
2
.
2
B
2
S
3

B

Start a cheap romance with Zebron ZB-CLPesticides columns. Their elution orders and

run times are consistent, so they show up on time for dates. And they bring flowers and
chocolates, too.

Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.
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EPA Method 508
Chlorinated Pesticides, Herbicides,

& Organohalides

Zebron™

ZB-CLPesticides-1

30 m x 0.32 mm x 0.32 um Conditions for all columns:

Columns: Aslisted
Dimensions: As listed
Part Number: 7HM-G028-51 (ZB-CLPesticides-1)
7HM-G029-11 (ZB-CLPesticides-2)
24,25 Injection:  Splitless (hold 0.75 min) @ 250 °C, 2 uL
Carrier Gas: Helium @ 26 cm/sec (constant flow)
Oven Program: 80 °C for 0.5 to 155 °C @ 19 °C/min for 1 min to
210°C @4 °C/min to 310 °C @ 25 °C/min for 10 min
Detector: ECD @ 325°C
20,21,22 26,27 Y-Connector: AG0-4717 (Borosilicate Glass)
Guard Column: 7AM-G000-00-GZ0 (5 m Z-Guard™)
Liner: AGO-8499 (Single Taper with Wool at Bottom)
Septum: AGO0-4696 (PhenoRed™-400)
Inlet Seal: AGO0-8620 (Gold-Plated Easy Seal™)
6 Reference Standards: See page 21.
2 /'i2 Sample: Analytes are various concentrations in ethyl acetate.

See p. 15 for analytes

Mo1213 1614 18

APP ID 22635

Restek That doesn‘t make any sense, but saving money does. Why pay more when you
get equivalent or better results with Zebron?

Rtx-CLPesticides
30 m x0.32 mm x 0.32 pm

25
6
19
1 21
33
2621 o
3132
) 29
34
20,22 Se
~
™
el
N
24 N
23 3738 =
17 &
e N

6 8 10 12 14 16 18 20 22 24 26 min

Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.
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[ P o
Zooiom

GC Columns

™
Zebron
0-q Peak Concentration
ZB-CLPesticides-2 No. Analyte Teghme
30 m x0.32 mm x 0.25 pm 1. Hexachlorocyclopentadiene 100
2. Etridiazole 100
3. Chloroneb 100
25 4. Propachlor 100
5. Trifluralin 100
6. Hexachlorobenzene 100
19.21 7. o-BHC 50
8. Simazine 100
9. Atrazine 100
10. Pentachloronitrobenzene ™ 50
11. y-BHC 50
12. p-BHC 50
15
o7 13. §-BHC 50
2 14. Heptachlor 50
3132 15.  Chlorothalonil 100
g 16.  Metribuzin 100
29|| ] 35 3 17.  Alachlor 100
24 N 18.  Aldrin 50
o 19. 4,4'-Dibromobiphenyl” 250
a0 &3 e 20. Metachlor 100
M 21. DCPA(dacthal) 100
22. Heptachlor epoxide (isomer B) 50
r . . : : : . " " - 23.  trans-Chlordane 100
6 8 10 12 14 16 18 20 22 24 26 min 24. Cyanazine 100
25. cis-Chlordane 100
26. Endosulfan | 50
Restek 27. 44-DDE 50
28. Dieldrin 50
o0 29. Endri 50
Rtx-CLPesticides2 % :l . - )
30 m x 0.32 mm x 0.25 ym - Chlorobenzilate 00
31. 44-DDD 50
32.  Endosulfan i 50
b 33. 44-DDT 50
34.  Endrin aldehyde 50
19,20 35.  Endosulfan sulfate 50
36.  Methoxychlor 50
37. cis-Permethrin 100
21 38.  trans-Permethrin 100
* surrogate standard
6 ** internal standard
27"8
b 33
3132
6| 29 35
oo}
™
O
N
~N
a
o
o
<
o Keep In Calibration!
; ‘ ' ' ' ' ' ' Improve your pesticide analysis and
6 8 10 12 14 16 18 20 22 24 26 min

throughput with Phenova® Certified
Reference Materials.

Learn more on page 20 *

Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.

Phenomenex | WEB: www.phenomenex.com 24



EPA Method 552

Haloacetic Acids (HAAs) and Dalapon

Conditions for all columns:
Columns:

Dimensions:

Part Number:

Injection:

Carrier Gas:

Oven Program:
Detector:
Y-Connector:

Guard Column:

Liner:

Septum:

Inlet Seal:

Reference Standards:
Sample:

Zebron™
ZB-CLPesticides-1

30 m x0.32 mm x 0.32 pm

As listed

As listed

7HM-G028-51 (ZB-CLPesticides-1)

7HM-G029-11 (ZB-CLPesticides-2)

Pulsed Splitless @ 25 psi (hold 0.75 min) @ 250 °C,
TpL

Helium @ 25 cm/sec (constant flow)

35 °C for 4 min to 250 °C @ 15 °C/min, hold 5 min
ECD@300°C

AGO0-4717 (Borosilicate Glass)
7AM-G000-00-GZ0 (5 m Z-Guard™)

AG0-8499 (Single Taper with Wool at Bottom)
AG0-4696 (PhenoRed™-400)

AG0-8620 (Gold-Plated Easy Seal™)

See page 21.

Analytes are various concentrations in ethyl acetate.

Peak Concentration
No. Analyte ng/m
1. Methyl chloroacetate 1500
2. Methyl bromoacetate 1000
3. Methyl dichloroacetate 1500
4. Dalapon methyl ester 1000
5. Methyl trichloroacetate 500
6. 1,2,3-Trichloropropane™ 4000
7. Methyl bromochloroacetate 1000
8. Methyl bromodichloroacetate 1000
9. Methyl dibromoacetate 500
10. Methyl chlorodibromoacetate 2500
11. 2,3 dibromopropionate” 2000
12.  Methyl tribromoacetate 5000
* surrogate standard

**internal standard

Good thing they do — they're supposed to! Performance is headache and hassle-free,

so you can drop-in and run with minimal method development — and pay less!

ZB-CLPesticides-2
30 m x0.32 mm x 0.25 pm

APP ID 22668
APP ID 22669

Restek®

Rtx®-CLPesticides
30 m x0.32 mm x 0.32 pm

min

Rtx-CLPesticides2
30 m x0.32 mm x 0.25 pm

APP ID 22671

12

Conditions for each method were the same for all columns tested.
Comparative separations are not representative of all applications.

Phenomenex | WEB: www.phenomenex.com
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ZB-CLPesticides-1 and -2

POLARITY*
1 2,4,5,6-TCMX (Surr) 338 3.0 <20
2 a-BHC 8.3 38 <20 (*
3 y-BHC 59 56 <20
4 B-BHC 6.9 6.9 <20

TEMP LIMITS (°C)

5 5-BHC 49 57 <20 AT
6 Heptachlor 8.0 65 <20
7 Aldrin 42 23 <20 @
8 Heptachlor epoxide 338 23 <20
9 trans-Chlordane 41 38 <20
10 cis-Chlordane 40 33 <20
1 4,4'-DDE 438 29 <20 *Similar polarity to ZB-35.
12 Endosulfan | 6.0 25 <20
13 Dieldrin 7.7 49 <20
14 Endrin 9.4 6.6 <20 .
15 4,4-DDD 92 36 <20 FORARITY
16 Endosulfan Il 6.6 41 <20
17 4,.4-DDT 116 6.9 <20 (‘
18 Endrin aldehyde 83 73 <20
19 Endosulfan sulfate 8.0 741 <20 TEMP LIMITS (°C)
20 Methoxychlor 6.7 6.1 <20 40 to 320/340
21 Endrin ketone 65 7.2 <20
22 Decachlorobiphenyl (Surr) 6.7 6.6 <20 @
Average 6.6% 49% <20

*Calculated using response factors as per EPA guidelines

**Similar polarity to ZB-MultiResidue-2

Phase Chemistry

ZB-CLPesticides GC Column Kits

Ordering Information

]
o
[x]
=]
=2
c
=
=
x

e Proprietary

(includes 1 of each below) Part No.: KG0-9285 %
Description Dimension X L =]
ZB-CLPesticides-1 30 meterx0.25mm x 0.25ym  7HG-G028-11 * Dual-Column Chlorinated Pesticide Methods =
ZB-CLPesticides-2 30 meter x 0.25mm x 0.20 ym 7HG-G029-10 o EPA Methods (8081 and 8081 extended, c
Z-Guard™ Column 5 meter x 0.25mm 7AG-G000-00-GZ0 8082, 8151,504, 505, 508, 552) %
Y-Connector Fused Quartz AGO-4717 S
Polyimide Resin 0.5mL, rated to 350°C AGO0-5722 3
0.32mm ID Kit 8
(includes 1 of each below) Part No.: KG0-9286 %
Description Dimension . =
ZB-CLsticides-1 30 meterx 0.32mm x 0.32ym  7HM-G028-51 ZB-CLPesticides GC Columns @
ZB-CLPesticides-2 30 meter x 0.32mm x 0.25um 7HM-G029-11 Ordering Information
Z-Guard Column 5 meter x 0.32mm 7AM-G000-00-GZ0 ZB-CLPesticides-1 GC Columns
Y-Connector Fused Quartz AGO-4717 ID (mm) df (um) Temp. Limits °C Part No.
Polyimide Resin 0.5mL, rated to 350 °C AG0-5722 30-Meter
Q-53 mm ID Kit 0.25 0.25 40 to 320/340 7HG-G028-11
‘[')”eizfl:ill:f cach below Part Yo KED-5290 032 032 4010 320/340 7HMI-G028-51
ZB-CLPesticides-1 30 meter x0.53mm x 0.50pm  7HK-G028-17 0.32 0.50 4010 8207340 7HN-6028-17
ZB-CLPesticides-2 30 meter x 0.53mm x 0.42um  7HK-G029-16 053 050 4010 320/340 THK-G028-17
Z-Guard Column 5 meter x 0.53mm 7AK-G000-00-GZ0 ZB-CLPesticides-2 GC Columns
Y-Connector Fused Quartz AGO-4717 ID (mm) df (um) Temp. Limits °C Part No.
Polyimide Resin 0.5mL, rated to 350 °C AG0-5722 30-Meter
0.25 0.20 40 to 320/340 7HG-G029-10
0.32 0.25 40 to 320/340 7HM-G029-11
0.32 0.50 40 to 320/340 7HM-G029-17
@ Contact Phenomenex or your local Phenomenex 0.53 0.42 40 10 320/340 7THK-G029-16
distributor for additional GC products and applications.
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Australia
t: +61(0)2-9428-6444
auinfo@phenomenex.com

Austria
t: +43(0)1-319-1301
anfrage@phenomenex.com

Belgium
t: +32(0)2 503 4015 (French)
t: +32(0)2 511 8666 (Dutch)
beinfo@phenomenex.com

Canada
t: +1(800) 543-3681
info@phenomenex.com

China
t: +86 400-606-8099
cninfo@phenomenex.com

Denmark
t: +45 4824 8048
nordicinfo@phenomenex.com

Finland
t: +358 (0)9 4789 0063
nordicinfo@phenomenex.com

France
t: +33(0)1 3009 21 10
franceinfo@phenomenex.com

Germany
t: +49 (0)6021-58830-0
anfrage@phenomenex.com

India
t: +91(0)40-3012 2400
indiainfo@phenomenex.com

Ireland
t: +353 (0)1 247 5405
eireinfo@phenomenex.com

Italy
t: +39 0516327511
italiainfo@phenomenex.com

Luxembourg

t: +31(0)30-2418700
nlinfo@phenomenex.com

www.phenomenex.com

Mexico

: 01-800-844-5226

tecnicomx@phenomenex.com

The Netherlands

: +31(0)30-2418700

nlinfo@phenomenex.com

New Zealand

1 +64 (0)9-4780951

nzinfo@phenomenex.com

Norway

: +47 810 02 005

nordicinfo@phenomenex.com

Portugal

: +351 221 450 488

ptinfo@phenomenex.com

Singapore

: +65 800-852-3944

sginfo@phenomenex.com

Spain

: +34 91-413-8613

espinfo@phenomenex.com

Sweden

: +46 (0)8 611 6950

nordicinfo@phenomenex.com

Switzerland

1 +41(0)61 692 20 20

swissinfo@phenomenex.com

Taiwan

: +886 (0) 0801-49-1246

twinfo@phenomenex.com

United Kingdom

: +44 (0)1625-501367

ukinfo@phenomenex.com

USA

: +1(310) 212-0555

info@phenomenex.com

All other countries
Corporate Office USA [@]

: +1(310) 212-0555

info@phenomenex.com

Phenomenex products are available worldwide. For the distributor in your country,
contact Phenomenex USA, International Department at international@phenomenex.com

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.
com/TermsAndConditions.

Trademarks

Engineered Self Cross-linking (ESC), Inferno, Zebron, and Z-Liner and are trademarks of Phenomenex.
Agilent and HP are registered trademarks of Agilent Technologies, Inc. Restek and Rtx are registered
trademarks of Restek Corporation. Supelco and Petrocol are registered trademarks of Sigma-Aldrich
Co. LLC.

Disclaimers

Comparative separations may not be representative of all applications. Phenomenex is not affiliated
with Agilent Technologies, Restek Corporation, or Sigma-Aldrich Co..

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2019 Phenomenex, Inc. All rights reserved.
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