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Agenda
12:00 pm – 12:45 pm: Presentation
12:45 pm – 1:00 pm: Q&A / discussion
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Topics for Discussion

• Introduction: Who is Glass Expansion?
• Fundamentals: The Role of the Sample Introduction System (SIS)
• Selection Guidelines:How to Select the Optimal SIS
• Helpful Accessories: Specialized Accessories for “Real World” Samples
• Innovation Spotlight:New Product Highlights
• Resources & Support: Where to find more information and technical help

http://www.geicp.com/
http://www.geicp.com/
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• Formed in 1983
• World leaders in sample introduction components for  

ICP-OES and ICP-MS focused on:
- Quality by design
- Value
- Analytical performance
- Better usability

• OEM to every major ICP-OES and ICP-MS manufacturer
• Approximately 100 staff
• Locations Worldwide (Australia, United States, and Germany)

Email us at: geusa@geicp.com

Glass Expansion is a unique group of enthusiastic  
people who on a daily basis, work on new frontiers of  
science and technology.

Who is Glass Expansion?

http://www.geicp.com/
http://www.geicp.com/
http://www.geicp.com/
mailto:geusa@geicp.com
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Products Offered
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• Autosampler Probes

• Pump Tubing

• Nebulizers

• Spray Chambers

• Torches

• Cones

• RF Coils

• Fittings, Connectors, & Adaptors

• Performance Enhancing Accessories

http://www.geicp.com/
http://www.geicp.com/
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Manufacturers Supported
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• Agilent 
Technologies®

• Analytik Jena

• GBC Scientific

• Hitachi

• Horiba

• Nu Instruments

• PerkinElmer®

• Shimadzu®

• SPECTRO (Ametek)

• Standard BioTools™ 
(Fluidigm)

• Teledyne CETAC

• Teledyne Leeman

• Thermo Fisher Scientific™

http://www.geicp.com/
http://www.geicp.com/
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Support and Customer Service
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• Application Notes

• E-News

• Catalogues

• Product Flyers

• Website

• Product care advice

• Operating instructions 

• Videos

• Warranty

Information for the ICP user:

http://www.geicp.com/
http://www.geicp.com/
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=News_webinars
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=News_application_notes
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=News_videos
https://www.geicp.com/site/GE_Catalogue/Catalogue_Chapters/GE_Catalogue.pdf
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The Fundamentals of 
Sample Introduction
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Why is sample introduction important?
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95% of analytical problems occur within the sample introduction configuration

The sample introduction system has 
historically been called 

“The Achilles’ heel of ICP”

http://www.geicp.com/
http://www.geicp.com/
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Common Problems for the ICP Analyst
• Clogged nebulizers and injectors

• Torch devitrification

• Destabilization of plasma

• Increased oxide formation

• Long washout times

• Carryover

• Long stabilization times
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• Signal suppression

• Signal drift

• Poor precision (RSDs)

• Carbon build-up

• Orifice occlusion (on injector, cones)

• Signal drift

• Carbon-based polyatomic interferences

The solution to each of these problems lies within the sample introduction system

http://www.geicp.com/
http://www.geicp.com/
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Importance of Optimizing Your SIS
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The default or standard configuration that your instrument ships with is often not the best for your application.

“Optimize” can mean many things, so it is important to determine the needs of your system, such as:

• Maximum sensitivity
• Improved precision
• Robustness for “high matrix” samples
• Minimal carryover
• Improved washout for high throughput
• Considerations for low sample volume (e.g., low-flow neb, low-volume spray chamber, etc.)
• Compatibility with certain acids or solvents
• The list goes on…

http://www.geicp.com/
http://www.geicp.com/
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Key Components of the Sample Introduction System

The primary purpose of the SIS is to generate a consistent aerosol containing fine droplets
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The key components of an SIS include:

• Sample probe (manual or autosampler)

• Peristaltic pump tubing

• Nebulizer

• Spray chamber

• Torch and injector

• RF coil

• Cones (ICP-MS)

http://www.geicp.com/
http://www.geicp.com/
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Basics of Aerosol Generation
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Basics of Aerosol Generation
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Nebulizer

The core function of a nebulizer is to deliver liquid samples into the plasma, where intense heat/energy— 
around 6000-10,000 K—atomizes and ionizes analytes for detection
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At the most fundamental level, effective nebulization is characterized by smaller droplet sizes and 
narrower distributions, as these factors determine how much of the sample reaches the plasma 
without overloading it— the plasma can only tolerate limited liquid loading before cooling or 
extinguishing it. 

More sample ≠ better results

http://www.geicp.com/
http://www.geicp.com/
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Components of a Modern Nebulizer
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VitriCone™ Construction
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VitriCone™ Construction

With some brands of glass concentric nebulizers, the sample channel is constructed from drawn-out capillary tubing. 
The problems with this type of construction are:

• The tube is tapered, encouraging salt deposition as the tube narrows.
• The tubing is very fragile and easily broken.
• The tubing can vibrate under the influence of the high-speed argon flow, leading to poor precision.
• It is very difficult to reproduce the same performance with different nebulizers.

All Glass Expansion concentric glass nebulizers use the unique VitriCone construction for the sample channel. With 
the VitriCone design, the sample channel is constructed from a heavy glass capillary which is machined to very high 
tolerances. The benefits of the VitriCone construction are:

• The sample channel is guaranteed uniform and thus resistant to clogging.
• The rugged precision machined capillary resists vibration and delivers the best possible precision.
• The industry's tightest tolerances ensure that each nebulizer will perform to the same high standards as the previous one.

http://www.geicp.com/
http://www.geicp.com/
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Nebulizer Selection Criteria
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Nebulizer Selection Criteria
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Nebulizer Selection
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More Information: Nebulizer Resource Guide
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Just Released!
The new Nebulizer Resource Guide covers everything you need 
to know about nebulizers, including:

• Information about design and construction

• The different nebulizers manufactured by Glass Expansion

• Selection guide

• Accessories

• Maintenance procedures

• Complete troubleshooting guide

http://www.geicp.com/
http://www.geicp.com/
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More Information: Spectroscopy Supplement
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http://www.geicp.com/
http://www.geicp.com/
https://www.geicp.com/site/images/application_notes/Spectroscopy%20September%202025_The%20Role%20of%20the%20Nebulizer%20in%20ICP-MS.pdf
https://www.geicp.com/site/images/application_notes/Spectroscopy%20September%202025_The%20Role%20of%20the%20Nebulizer%20in%20ICP-MS.pdf
https://www.geicp.com/site/images/application_notes/Spectroscopy%20September%202025_The%20Role%20of%20the%20Nebulizer%20in%20ICP-MS.pdf
https://www.geicp.com/site/images/application_notes/Spectroscopy%20September%202025_The%20Role%20of%20the%20Nebulizer%20in%20ICP-MS.pdf
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Spray Chamber

The core function of the spray chamber is to remove larger aerosol droplets produced by the nebulizer, allowing only fine 
droplets (typically <8–10 µm) to reach the plasma for efficient atomization, excitation, and ionization while also helping 
to smooth out pulsations caused by the peristaltic pump and reduce signal noise.
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The size, shape, and design of the spray chamber has a substantial effect on sensitivity, precision, washout 
times, and carryover

http://www.geicp.com/
http://www.geicp.com/
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Components of a Modern Spray Chamber
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Spray Chamber Selection Criteria
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Spray Chamber: Temperature Control
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Why does temperature matter?

One consideration is that, as the room temperature 
changes, so does that of the spray chamber, and that 
affects the transport efficiency and hence the 
sensitivity, resulting in analyte drift. 

Another concern is that specific sample matrices, 
particularly those which are very volatile, excessively 
load the plasma, resulting in instability and, in the 
worst case, extinguish the plasma.

http://www.geicp.com/
http://www.geicp.com/
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IsoMist-XR: Real World Application
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Webinar featuring a customer study is 
available for streaming

Watch here

http://www.geicp.com/
http://www.geicp.com/
http://www.youtube.com/watch?v=6wabwurpFJ0
https://www.youtube.com/watch?v=6wabwurpFJ0
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Torch
The core function of the torch is to generate and sustain a high-temperature plasma (up to 10,000 K), which desolvates, 
vaporizes, atomizes, and finally ionizes the sample. It is the energy released in the form of light (ICP-OES) or the ions 
themselves (ICP-MS) that are detected by the instrument.
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Since the torch is directly exposed to the extreme conditions of the plasma stand, the correct selection of both the 
torch and the injector is of utmost importance to both analytical precision and longevity.

http://www.geicp.com/
http://www.geicp.com/
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Understanding Torch Design: Gas Flows
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Plasma (Coolant) Gas flows through the outer channel and acts a heat barrier 
between the inner and outer tubes. It also entrains the plasma, ensuring the 
sample is introduced into the right area for optimal atomization and ionization 

Auxiliary Gas flows through the inner channel and controls the “lift” of the 
plasma off the bottom of the injector. It helps regulate the plasma temperature 
and energy distribution, as well as assisting in positioning the sample within the 
plasma to ensure optimal atomization and ionization

Carrier Gas flows through the nebulizer to the injector to both transport the sample and, at 
the tip of the injector, punch a hole through the plasma

http://www.geicp.com/
http://www.geicp.com/
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Components of a Modern Torch 
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In recent years, many analysts and manufacturers have switched to a demountable platform, such as the D-Torch™, 
owing to its versatility and cost-effectiveness 

• Replaceable quartz outer tube
• Optional ceramic outer tube

• High-purity alumina inner tube fused to base
• Allows for replacement of outer tube only

• Replaceable / interchangeable injector
• Allows for easy swapping between methods

• Multiple adapter options for use with different spray chambers

http://www.geicp.com/
http://www.geicp.com/
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Basic Guidelines for Torch Selection
Torches generally fall into one of three categories: one-piece (fixed), semi-demountable, and fully demountable
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One-Piece (Fixed) Semi-Demountable Fully-Demountable (D-Torch)

• Fully-integrated quartz body with 
injector

• Simple, low upfront cost
• Routine, low-matrix aqueous samples
• Entire torch must be replaced – cost 

can add up quickly

• Outer tube set with replaceable injector
• Injector can be replaced instead of entire 

torch if damaged/clogged
• Injector can be easily swapped for different 

methods
• Excellent option in between one-piece and 

fully-demountable

• Completely modular: separate outer tube, alumina 
inner tube, injector

• Only the quartz outer tube needs to be replaced as 
a matter of routine maintenance 

• Injector can be easily replaced or swapped for 
different methods

• Ceramic outer tube option for organics or 
high-matrix samples

• Most economical over the lifetime of the 
instrument

http://www.geicp.com/
http://www.geicp.com/
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Basic Guidelines for Injector Selection
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Narrow-Bore
0.8 – 1.5 mm

Standard-Bore
1.8 – 2.0 mm

Wide-Bore
2.0 – 2.5 mm

• Clean, low-TDS aqueous

• Organics

• Often max sensitivity for 

clean samples (higher analyte 

density) 

• Often the standard size

• General purpose

• Moderate matrices

• High-TDS 

• High particulates

• Slurries

• Max robustness

http://www.geicp.com/
http://www.geicp.com/
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Cones
The core function of the cones (sampler, skimmer, and hyper skimmer on some instruments) is to act as the critical 
interface that extracts and transmits ions between the high-temperature, atmospheric pressure plasma region into the 
high-vacuum spectrometer region.
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The most important consideration when selecting cones is to match the application and sample matrix to the appropriate 
cone material (e.g., brass, nickel, platinum, etc.)

http://www.geicp.com/
http://www.geicp.com/


www.geicp.comwww.geicp.com

Basic Guidelines on Cone Selection
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Basic Guidelines on Cone Selection
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Basic Guidelines on Cone Selection
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Basic Guidelines on Cone Selection
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Basic Guidelines on Cone Selection
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Basic Guidelines on Cone Selection
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Cone Resource Guide
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The Cone Resource Guide covers everything you need to 
know about cones, including:

• Information about design and construction

• The different cones manufactured by Glass Expansion

• Selection guide

• Accessories

• Maintenance procedures

http://www.geicp.com/
http://www.geicp.com/
https://www.geicp.com/site/GE_Catalogue/GE_ICP-MS_Cone_Resource_Guide.pdf
https://www.geicp.com/site/GE_Catalogue/GE_ICP-MS_Cone_Resource_Guide.pdf
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Accessories 
to Consider
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Elegra™ Argon Humidifier
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A carrier gas humidifier, such as the  Elegra 
Argon Humidifier from Glass  Expansion, is 
recommended for samples containing high 
amounts of total dissolved solids (TDS), as 
there is an increased likelihood of salt deposits 
forming at the tip of the nebulizer and injector 
which can result in significant analytical drift in 
or even an extinguished plasma.

http://www.geicp.com/
http://www.geicp.com/
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Guardian™ In-Line Particle Filter
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The Guardian In-Line Sample Filter installs directly onto the sample uptake or probe tubing. It  contains 
a 120 µm PEEK filter that is designed to trap any large particulates that are taken up into  the sample 
stream before they have a chance to reach and subsequently block or damage the  nebulizer. The filter is 
reusable and can be backflushed with the Eluo and appropriate adapter.

Sample tubing Filter block Ferrule Connector

http://www.geicp.com/
http://www.geicp.com/
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Nexus™ Universal Nebulizer Connection Kit
The Nexus™ Universal Connection Kit is a one-size-fits-all nebulizer connection kit which enables you to use any of Glass 
Expansion's industry- leading concentric nebulizers* with the sample introduction configuration of your choice, including 
switching valves, chromatographs (LC, HPLC, IC, etc.), and other high-performance accessories

Slide 44 of 75

• Switching Valves: Simple and reliable custom-length connections to all 

high-throughput valve or syringe-drive systems.

• Speciation Analysis: Zero-dead-volume and secure, high-pressure connection for 

hyphenated techniques, such as LC-ICP-MS, HPLC-ICP-MS, IC-ICP-MS, and 

FFF-ICP-MS.

• High-Efficiency Sample Introduction System (HE-SIS): Connect to Glass 

Expansion's HE-SIS, which provides up to 95% transport efficiency for a variety of 

applications.

• High-Precision Analysis: Create a high-pressure seal when performing 

self-aspiration for the most stable sample uptake and delivery.

http://www.geicp.com/
http://www.geicp.com/
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TruFlo™ Sample Monitor
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For precise analyses and complete diagnostic control, the TruFlo Sample Monitor actively monitors  
sample uptake rate, as well as enabling you to set optimal pump tension, allowing you to always  know the 
actual rate of sample uptake to your nebulizer. It provides continuous, real-time flow  measurement and will 
sound an alarm if the uptake rate falls outside of the pre-determined range.

http://www.geicp.com/
http://www.geicp.com/


www.geicp.comwww.geicp.com

New Product
Highlights
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“Innovation, not imitation”

http://www.geicp.com/
http://www.geicp.com/
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ProLok™ Peristaltic Pump Tubing
The New ProLok peristaltic pump tubing from Glass Expansion is designed to eliminate the problems of premature tag 
failure and tubing slippage/displacement associated with the traditional style of pump tubing. The ProLok, full-collar tabs 
result in 2x the surface bonding area.
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ProLok™ Peristaltic Pump Tubing
Traditional Pump Tubing

http://www.geicp.com/
http://www.geicp.com/
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Guardian™ Autosampler Probe
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Available for all common 
autosampler models

http://www.geicp.com/
http://www.geicp.com/
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E-Torch™ for ICP-OES
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Agilent® FDT Injectors
Glass Expansion now offers a full suit of injectors compatible with the Agilent fully-demountable torch
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Agilent® FDT Injectors: LamiFlow™
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New LamiFlow™ alumina injectors are designed to meet and exceed industry standards

http://www.geicp.com/
http://www.geicp.com/
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Tracey BC™ High-Efficiency Spray Chamber
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Tracey BC™ High-Efficiency Spray Chamber
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Tracey BC™ PEEK Spray Chamber

Slide 61 of 75

• HF Resistance: With resistance up to 5% 

• Superior Wetting: PEEK material maintains excellent 

wetting properties with routine laboratory cleaning. 

• 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. 

• Cost-Effective: More affordable compared to other HF 

spray chamber designs. 

http://www.geicp.com/
http://www.geicp.com/
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Tracey DC™ High-Efficiency Spray Chamber
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• Inert DC (“Direct Connect”) Connection: PEEK construction 

ensures durability and chemical resistance. No ball joint clamps 

that corrode over time. 

• IsoMist Compatibility: Tracey DC spray chamber is compatible 

with IsoMist MS temperature-controlled spray chambers.

• Consistent Alignment: Provides precise alignment for enhanced 

accuracy and efficiency.

• Contamination-Free: DC fitting removes the need for metal 

clamps, reducing contamination risk.

http://www.geicp.com/
http://www.geicp.com/
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Tracey DC™ PEEK Spray Chamber

• Inert DC Connection: PEEK construction ensures durability 

and chemical resistance. No ball joint clamps that corrode 

over time. 

• IsoMist Compatibility: Tracey DC spray chamber is 

compatible with IsoMist MS temperature-controlled spray 

chambers.

• Consistent Alignment: Provides precise alignment for 

enhanced accuracy and efficiency. 

• Contamination-Free: DC fitting removes the need for metal 

clamps, reducing contamination risk.

http://www.geicp.com/
http://www.geicp.com/
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IsoMist-MS™ Sensitivity Comparison

Slide 65 of 75

Standard Scott-Type

IsoMist-MS (Tracey DC)
Average increase of 15%

http://www.geicp.com/
http://www.geicp.com/
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IsoMist-MS™ Washout Performance
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Jet Vortex Interface (JVI™): Innovative Aerosol Filtration
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JVI provides precise control of the aerosol droplet size transported to the plasma, which, for high matrix 
samples, results in extended lifetimes of the torch, injector, and cones by a reduction in sample 
deposition, which also serves to prevent signal drift, in addition to reduced matrix effects in general.

Introducing the Jet Vortex Interface (JVI)

• Novel Design (Patent Pending): Highly efficient aerosol filtration.
• Easy Installation: Works with existing “Make-Up” or “Dilution/Auxillary” gas options. 
• Compatibility: Fits any GE DC spray chamber; suitable for ICP-OES and ICP-MS 

applications.

Benefits of JVI:

• Particle Size Reduction: Decreases average particle size by 3-4% for every 0.005 L/min 
flow. 

• Material: Chemically inert construction from Ceramic & PEEK. 
• Reduced Build-Up: Minimizes deposits on injector and interface cones. 
• Improved Plasma Conditions

http://www.geicp.com/
http://www.geicp.com/
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Jet Vortex Interface: Performance (ICP-MS)

Slide 68 of 75

• Reduces aerosol particle size by 3-4% per 0.05 
L/min, extending the life of the torch, injector, and 
cones (ICP-MS), while preventing sample 
deposition to minimize signal drift.

• Improves transport efficiency and signal intensity by 
adjusting the flow rate for high matrix samples.

http://www.geicp.com/
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Jet Vortex Interface: Performance (ICP-MS)
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UniFit™ Flangeless Connectors
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These UniFit-Flangeless Connectors are designed to connect the SeaSpray™, MicroMist™, 
DuraMist™, OpalMist™, Slurry™ and Conikal™ nebulizers to high throughput switch valve systems. 

Benefits of UniFit-Flangeless Connectors: 
• Completely inert (metal-free) assembly

• Secure UniFit connection to the nebulizer sample inlet.

• Ratchet style fitting to high throughput switch valve systems for 

torque-controlled seal

• Optimized length to minimize sample path and uptake time

• Internal Diameter available 0.25mm, 0.5mm & 0.75mm ID

• Industry Standard OD size 1.6mm (1/16”)
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Where to Find More Information
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Where to Find More Information
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