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Value Proposition

Manufacturers Supported:

Experience: * Agilent®

* 40 years manufacturing ICP components * Analytik Jena
* Horiba

Quality Control: . PerkinElmers

« Control complete manufacturing process, from raw material to . Shimadzu®

finished product.

Spectro (Ametek)
Teledyne CETAC

Thermo®

Others

« Manufactured to exacting specifications

 Guaranteed to meet or exceed OEM specifications

Glass Expansion Satisfaction Guarantee:

« We guarantee our products to meet or exceed performance
expectations.
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Support and Customer Service

* Over 40 years of expertise

NP
E<
/l\

N

Glass Expansion RF Coils
iba, P

For Agil erkin Elmer and Thermo

GeNews
N
GEZ— GLASS EXPANSION
N EWS //|R Quality By Design
Glass Expansion Newsteter | May 2015 1 I

N4
7

— GLASS EXPANSION
Quaity By Dosign

® F u I Iy eq u i p ped R& D I C P Plasma Pro Ti ps N NGttt Choosing Nebulizers and Instructions for the E:ﬂg:,:::;ﬂi::ﬁ:;gnzer
Sharpen your Skills “ Sprey Chambers for yourICP-OES. Elegra Humidifier
La bO ratO ry with Short, Practical &
_ Tips z
* Technical team SHE — assoomnn

* Application notes

* Industry News (NEW)

« Plasma Professor (NEW)
« Catalogs (NEW) 3 '

s
GEZ— GLASS EXPANSION GEZ— GLASS EXPANSION
ST ausly By Design ZINX ausly By Desian

; [ ]
ssue Sample Introduction Solutions Quallty By
* Product flyers — o | .
y i Gt . Glass Expansion ICP-MS Cone De5|gn 5

Supplies & Accessories Resource Guide

Catalogue

 Website A

 Product care advice

» Operating instructions “

Videos



https://www.geicp.com/product-flyers
https://www.geicp.com/ge-catalogue-issue-11
https://www.geicp.com/application-notes
https://www.geicp.com/glass-expansion-e-news
https://www.geicp.com/product-instructions
https://www.geicp.com/plasma-pro-tips
https://www.geicp.com/

Steps to Overcome SIS Challenges

Plasma Pro Tips
Sharpen your Skills

®

1. Improve Data Quality:

. . - - with S ractical =
« Select appropriate nebulizer, spray chamber, torch/injector, and cones N | r?p: z
. . . agn . \ \|.|r
- Tailor components to sample type for accuracy, precision & sensitivity GEE — auass pxeansion

2. Maximize Sample Throughput:
« Address carry-over and washout issues to improve efficiency

3. Enhance Performance with Accessories

« Use tools like Elegra, Eluo, Guardian In-Line Filter, and
Guardian Autosampler Probe improve stability

4. Ensure Longevity & Consistency

-
—
“am

* Implement proper care and cleaning routines
* Reduce downtime through preventive maintenance
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https://www.youtube.com/watch?v=GfbBZJcxO-w

Glass Expansion Nebulizers - Industry leaders

* Glass Expansion is the only Manufacturing Tolerance
man.Uf_aCturer that .takes thICk'W_a”ed A. Controlled overall length precision
precision-bore tubing and machines the B. Shell Diameter

outside to a uniform aerodynamic shape.
This guarantees a uniform - lowest

dead volume sample channel, assuring
tolerance to nasty samples and excellent
reproducibility.

C. Full length precision bore capillary
D. Precision formed jet nozzle
E. Depth positioning stop

* No other manufacturer can match
the precision and reproducibility of
the “VitriCone’ construction, making
it the most robust and dimensionally
reproducible concentric nebulizer
available.

 The Global Standard in Nebulizer
Innovation

D £0.005




Nebulizer Selection

Selecting the right nebulizer requires careful consideration of various factors:

Nebulizer Dead Volume V, (L) TDS (%) Particulates (m) HF Precision Material
SeaSpray™ 4 20 *200 No High Good Glass
MicroMist™ (l{C— = 1 15 *100 No High Good Glass
Conikal™ 5 5 210 No High Good Glass
Slurry™ 1 1 280 No High Good Glass
Quartz SeaSpray™ S 20 210 No High Excellent Quartz
OpalMist™ , 4 15 *200 Yes High Excellent PFA
o -
DuraMist™ 4 30 *200 Yes High Good PEEK

VeeSpray™ 100 30 550 Yes Moderate Good Ceramic

*Particle Size Tolerance (um): 200 = USS1, USS2, DM2, PFA2; 140 = PFA1, DM1; 100 = USS04, PFA04, DMO04;
90 = UM02, UMO01, UMO0OOS5; 70 = PFA005, PFAO1, PFAO2




Recommendation for frequent Nebulizer Blockages

* Identify the root cause of blockages: salts, particulates, or other contaminants
» Take preventive actions:
- Use “Plasma Pro Tips” guidelines
- Regular Maintenance
- Helpful Accessories: (1) Particulates; (2) High TDS; (3) Eluo Nebulizer Cleaner; Magnifier Inspection Tool

ICP MNebulizekMajptenance Made Easy ° ~»

Watch later Share

¥ | L]

g

Plasma Pro Tips

, D
%= | Sharpen your Skills @ —'q
- . -
with ShifPractical - 2 PN 70-ELLO
| Tips 5 - e—
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OpalMist, PalyCon, and DuraMist Nebulizers

Watch on (E8YouTube Watch on ﬂ‘u'nufuhn


https://www.geicp.com/plasma-pro-tips
https://www.youtube.com/watch?v=587QFobdQgE

Helpful Accessories to reduce Nebulizer Blockages:

Maintenance Tools: 1. Fill with solvent
1. Eluo Nebulizer Cleaning Tool -y f Ad
it?
Why use it* 2. Insert Nebulizer
» Manual cleaning risks damage to delicate nebulizer channels (= f Ll
 How it helps: Safe, controlled cleaning using a soft stream of liquid I
« Extends nebulizer life and maintains consistent performance 3. Clean Nebulizer -~
‘@& 7 —

2. Glass Expansion Magnifier Inspection Tool
Why use it?

* Nebulizer tips and sample introduction components are tiny and hard to
iInspect

» Salt deposits or physical damage may go unnoticed until performance drops
 How it helps: Provides a clear, close-up view of nebulizer or injector tips

* Quickly identify wear, blockages, or salt build-up before issues escalate




Nebulizer Resource Guide

« Select with confidence — Match the perfect nebulizer to Nt

/ | N\ Quality By Design

your specific application.
Nebulizer Resource Guide

 Maximize performance — Discover the advantages of Issue 1

each nebulizer model. Scan to Download

e Solve problems fast — Step-by-step troubleshooting [*] E-I..
when issues arise. :
e Extend lifetime — Expert maintenance tips that save Ell ]

replacement costs.

 Choose smart accessories — Know exactly when (and
why) you need them.
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https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Products_nebs_resource_guide

Samples With High TDS: Argon Humidifier

Why address high TDS issues? h
» Salt deposits form at the nebulizer and injector tip 4 -—.:,% u

—= -

— - -

» Leads to analytical drift or even plasma extinguishing

How to solve it? -
1. Elegra™ Argon Humidifier to prevent salt build-up i | i |

Adds moisture to argon gas — prevents salt build-up and reduces maintenance
* Maintains stable plasma and consistent results during high TDS analysis

* Elegra: No power, heat, or pressurization required — compact, inert, and easy to
integrate

« Superior performance: up to 60% more effective relative humidity than TG =
competing models
* Flexible configurations: single- or dual-channel versions with custom gas
fittings SeaSpray™ DuraMist™

« Complements a high-TDS sample intro setup: SeaSpray™ /DuraMist™
nebulizer, Twister™ spray chamber, and wide-bore injector




Samples With High TDS: Argon Humidifier

Performance

» Tested to deliver over 4 hours of stable internal standard signal with high-salt samples, outperforming other
humidifiers
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(In reference to the Elegra: “Talking with my operators that are here today neither of them has
changed a nebulizer since we put it on... We had been replacing nebulizers after about a week
and a half... | will be ordering 2 more.”

Contract Laboratory - USA

Elegra Application Note

s
GE = — GLASS EXPANSION
//|\\ Quality By Design

A Comparison of ICP Accessory Argon
Humidifiers

Author: Ryan Br ustin Masane 8 Randy Mercurio

Introduction



https://www.geicp.com/docs/application-notes/A-Comparison-of-ICP-Accessory-Argon-Humidifiers

Spray Chambers: Transport Efficiency, Precision, and Washout

What are the common challenges encountered when using spray chambers?

Application Transport Long washout

Suitability Efficiency Carryover

 HF  Loss of Sensitivity * Poor Precision
* Organics * Poor Precision and * Dead volume
Accuracy

 Limited volume samples « Compromised analytical results

* Inconsistent Signal Stability
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Basics of Aerosol Generation

* Primary Aerosol produced by Nebulizer. Quality of Aerosol o< Quality of Results
* Tertiary Aerosol “filtered” by Spray Chamber, — :
o <e— Tertiary Aerosol
<10 um. 183

Primary Aerosol

« Smaller and more uniform droplet size

requires less Energy from the plasma. Z > Sample Flow Rate (mL/min)
= s Y= RRAT AR -

* For highest transport efficiency you want l o —n

a higher concentration of droplets with a - ~Y A |
diameter <10 um. \%’O/

O/ «+—— Waste
= Neb Gas Flow Rate (L/min)
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Torch Selection

ICP Torch Designs:

1 |
W a — — 1.Single piece quartz torch:
General use torch: Lower initial cost structure with no removable parts

2. Semi-demountable torch:

o
£,
111N
¥
TN
x| Bl
:
|
|
|

Enables injector interchangeability without torch replacement and easier
maintenance

3.D-Torch:
Removable: injector, outer tube (optional ceramic)

4. E-Torch:
Removable: injector, torch body (optional ceramic)




|ICP-MS Cone Material Selection

Nickel Cones:

 Balanced cost & performance; standard for many applications

* Good thermal & chemical resistance; less prone to corrosion and deposition
* Runs hotter than copper, stays cleaner longer, more stable signals

« Suitable for routine aqueous samples (<5% acid, non-HF, non-organic)

Nickel-Plated Cones:

* |deal for samples with >5% acid concentration

* Nickel plating boosts chemical resistance while retaining copper’s efficient heat transfer

* Helps prevent overheating and rapid orifice degradation, preserving sensitivity and stability

Platinum Cones:

* Most durable, longest-lasting, but highest cost
» Excellent chemical resistance - ideal for high-matrix, high acid, or organic solvent samples
 Least efficient heat transfer — runs hotter, but stays cleaner longer

« Can be refurbished 2-3 times and recycled for reclaim value towards future purchases




|CP-MS Cone Resource Guide

« How to choose the right cones for your application A

V24
GE_— GLASS EXPANSION
Vi |\\ Quality By Design

« Advantages of different cone materials

» Expert tips on care and maintenance

_ Glass Expansion ICP-MS Cone Scan to Download
* Cross-referenced OEM part numbers for easy ordering Besource Buide
. . . Issue 1
* Why Glass Expansion is the trusted choice for ICP-MS
cones

N\
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https://www.geicp.com/icp-ms-cones-resource-guide

NEW Product Spotlight

» Guardian™ Autosampler Probe

* Tracey™ BC Spray Chambers
« E-Torch™

\|/
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NEW Guardian™ Autosampler Probe

Features & Benefits: - | | sl

E = — GLASS EXPANSION
//l\\ Quality By Design

* Proprietary mechanical finish to improve wetting
characteristics and prevent the beading of droplets.

Guardian Autos> apler Pro.~> -

Performance comy arisol “*h '
carbon fibre prob: for
oil applications

.

* Robust tip design prevents crushed or damaged tips
from misalignment.

e Drip-resistant to minimize cross-contamination,
especially with oils.

* Unique inbuilt particle filtering prevents blockages in
your nebulizer and capillary tubing.

e Optimized ceramic filter tip to minimize dripping and
particulate blockages.

Guardian Probe Assembly
for ASX-200, 500, 800 Series
P/N 70-803-1787

\

 Completely inert construction (Ceramic, PEEK, and
PTFE) for strong acid/solvent resistance.

e Interchangeable UniFit sample lines (3000mm in
length) to accommodate various IDs (e.g. 0.3, 0.50, 0.75
& 1.0mm)



https://www.geicp.com/shop/70-803-1787-guardian-probe-assembly-for-asx-200-500-800-series-11711#attr=
https://youtu.be/Auz3YN4kWLA?si=7hC-wMbRMabTH3Vi

NEW Guardian™ Autosampler Probe

& & # #

~ — J= gz

* Interchangeable UniFit™ sample lines IDs: 0.3, 0.50, 0.75 and 1.0mm - Easy to replace and maintain clean sample path.

Part Number Description

70-803-1803 Guardian Probe Cetac ASX-200, 500, 800, 0.75mm Probe Connecting Line (Red)
70-803-1957 Guardian Probe for SPS3, SPS4, AIMS, 0.75mm Probe Connecting Line (Red)
70-803-2097 Guardian Probe for PerkinElmer S20 Series, 0.75mm Probe Connecting Line (Red)
70-803-2851 Guardian Probe for PerkinElmer S10, 0.75mm Probe Connecting Line (Red)
70-803-2836 Guardian Probe for PerkinElmer AS93, 0.75mm Probe Connecting Line (Red)

Guardian Probe for Shimadzu AS-10 & AS-20 with Arm Assembly, 0.75mm

70-803-2872 Probe Connecting Line (Red)

70-803-2940 Guardian Probe for Cetac ASX-7400, 7600, 0.75mm Probe Connecting Line (Red)
70-803-2106 Guardian Probe for Thermo ISC-65, 0.75mm Probe Connecting Line (Red)



http://geicp.com/shop/70-803-1803-guardian-probe-for-asx-200-500-800-series-0-75mm-11725
http://geicp.com/shop/70-803-1957-guardian-probe-for-sps3-sps4-aims-0-75mm-11859
https://www.geicp.com/shop/70-803-2097-guardian-probe-for-perkinelmer-s20-series-0-75mm-11954#attr=
http://geicp.com/shop/70-803-2851-guardian-probe-for-perkinelmer-s10-0-75mm-20527
http://geicp.com/shop/70-803-2836-guardian-probe-for-perkinelmer-as93-0-75mm-20365
https://www.geicp.com/shop/70-803-2872-guardian-probe-for-shimadzu-as-10-as-20-with-arm-assembly-0-75mm-21127#attr=
https://www.geicp.com/shop/70-803-2940-guardian-probe-asx-7400-7600-series-0-75mm-23089#attr=
https://www.geicp.com/shop/70-803-2106-guardian-probe-for-thermo-isc-65-0-75-mm-11969#attr=

NEW Tracey™ BC Spray Chamber

Features & Benefits:

1. Helix CT: Reduces washout times and eliminates frequent <
replacements due to wear.

2. Excellent Precision: Short-term noise on average 0.5% or
better providing excellent repeatability and stability.

3. Cost-Effective: More affordable than traditional glass spray
chambers.

4. Efficient Washout: 30mL low-volume cyclonic chamber.

5. Wide Compatibility: Fits most common ICP-OES models. Tracey™ BC Spray Chamber

N\
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Tracey™ BC Spray Chambers - Improve Washout

Washout Profiles for 1 ppm Hg:

9.0

8.0

Tracey BC achieves
washout 64% faster
compared to non-GE
design double pass
cyclonic

7.0
6.0
5.0

4.0

Normalized Intensity (%)

3.0

20

1.0

Time (sec)

-®-Tracey BC -¥-Tracey -@-Twister -® Non GE DPC
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NEW Tracey™ BC PEEK Spray Chamber

Features & Benefits:
 HF Resistance: With resistance up to 5%

e Superior Wetting: PEEK material maintains excellent
wetting properties with routine laboratory cleaning.

e Compact Design: Lightweight and compact, eliminating the
need for additional spray chamber brackets.

 No Internal Surface Treatment: Unlike TFE or PFA, this
spray chamber requires no internal surface treatment while

maintaining excellent precision.
Tracey™ BC PEEK

Spray Chamber

N\
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Comparison of Tracey BC PEEK to the PTFE Tracey

Below are the average intensity and RSD results from 41 optimization checks using the PEEK and
PTFE spray chambers.

* The Optimization Solution contains 2 ppm Pb, As, and Mn in 1% HNO.,,.

*Comparison conducted by Specialty Chemicals Manufacturer — USA

’W y % Increase in intensity %RSD

Pb 74% 0.65
) As 90% 0.69
| Mn 68% 0.68
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NEW E-Torch™ for ICP-OES

Benefits
« Made from PEEK, PTFE & Quartz

* Interchangeable injectors (Quartz, Ceramic, Sapphire)

. . . NEW! PIN 30-808-4388
« Compatible with any ball joint spray chamber E-Torch for Thermo® PRO Duo

« Performance equivalent to the D-Torch

« Ceramic tube set available on request for HF and high TDS
applications

* User-friendly tube set and injector assembly simplifies
deposit removal during maintenance and allows oven
cleaning of carbon deposits.

NEW! PIN 30-808-4466
E-Torch Agilent 5000 Series SVDV, VDV

N\
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https://www.geicp.com/shop/30-808-4388-e-torch-for-thermo-pro-duo-6021#attr=
https://www.geicp.com/shop/30-808-4466-e-torch-for-agilent-5000-icp-oes-series-svdv-vdv-20831#attr=

Aggressive Sample Matrices: Torch Selection

Examples: Soils, wastewater, brines, high-acid digests, organics, lithium fusions

-

Challenges: l;§:—
* High salt deposits and plasma temperatures shorten quartz torch life =4l © €

* Frequent torch replacement increases cost of ownership

NEW! E-Torch for Thermo® PRO Duo

» O-ring failures or gas leaks can destabilize plasma or prevent ignition P/N 30-808-4388
Mitigation:
, Comparison of Quartz tube set to Ceramic Outer tube set
« Use a Demountable Torch — replace only the outer tube, lowering cost
_ 3 . |
of ownershlp Element % Increase in Sensitivity %RSD
: : Zn (213) A 17% 0.36
- Narrow bore quartz: 1.0mm or less: volatile organics - (213) °
_ _—————— Ni (231) A 19% 0.57
- Large bore quartz: 2.0mm or greater: High TDS
- | Mn (257) A 14% 0.52

Ceramic (alumina): HF-containing samples

Platinum/Sapphire Injectors: Inert applications
* Ferrule-based design: Secure injector seating, fewer leak points =

Upgrade: Optional ceramic outer tube — resists devitrification, lasts NEW! Ceramic Outer Tube Set
longer, and maintains plasma stability P/N 31-808-4502

Benefits: Ideal for high-TDS, salty, or organic samples; hotter, more robust
plasma improves sensitivity


https://www.geicp.com/shop/31-808-4502-ceramic-tube-set-for-thermo-pro-e-torch-duo-22704#attr=
https://www.geicp.com/shop/30-808-4388-e-torch-for-thermo-pro-duo-6021#attr=

Comparative Torch Ownership Costs

NEW! Agilent® 5000 Series E-Torch Comparative torch ownership costs versus the E-Torch

$8,000

$7,000 /

\ | $6,000 /
e _— $5,000 /
‘ J $4,000 /
$3,000 /

[ $1,000 —
1 —
>0 | | | | | |
) Initial Cost Year 1 Year 2 Year 3 Year 4 Year 5
Quartz Ceramic

Semi-Demountable

Single Piece E-Torch (Quartz) E-Torch (Ceramic)

tube set tube set




Summary

1. Improve Data Quality: JU
,V'L\\i/”‘
» Select appropriate nebulizer, spray chamber, torch/injector, and cones ~ Y ‘é gl
 Tailor components to sample type for accuracy, precision & sensitivity PR, =

2. Maximize Sample Throughput:
« Address carry-over and washout issues to improve efficiency

3. Enhance Performance with Accessories
« Use tools like Elegra, Eluo, Guardian In-Line Filter, and

« Guardian Autosampler Probe improve stability

4. Ensure Longevity & Consistency

* Implement proper care and cleaning routines . ) )

* Reduce downtime through preventive maintenance
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Want a FREE review of your Sample Introduction System?

v/ Optimize your sample introduction system components.

v ldentify other performance enhancing accessories available for your ICP.
v/ Discuss any sample introduction challenges.

v/ Explore ways to reduce operating costs.

v Obtain quotes.

Contact by email: geusa@geicp.com
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Thank You

Asia Pacific Americas Europe

6 Central Boulevard 31 Jonathan Bourne Drive, Friedenbachstrasse 9,

Port Melbourne VIC 3207 Unit 7, Pocasset, MA 02559 35781 Weilburg,

Australia USA Germany

Phone: +61 3 9320 1111 Phone: 508 563 1800 Phone: +49 6471 3778517

Email: enquiries@geicp.com Email: geusa@geicp.com Email: gegmbh@geicp.com
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