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Introduction

Our goal is to achieve cleaner workflows and reduce the frequency of maintenance 
intervals, enabling longer, more stable ICP analyses.

•	 Guardian Autosampler Probe

•	 Automated Rinse Sequence

•	 Nebulizer Maintenance Tips

•	 Spray Chamber Maintenance Tips & Washout Efficiency

•	 Ceramic Torch Benefits

•	 Cone Material Benefits & Maintenance Tips

•	 Elegra Argon Humidifier
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Evaluation of a New High 
Performance Inert Nebulizer
Introduction
Glass Expansion has been developing innovations for the ICP 
community since the early 1980’s. Our dedication solely to the 
field of ICP spectrometry has focused all of our resources toward 
improving the quality and productivity of elemental analysis In 
this article, a new concentric nebulizer constructed of PEEK 
(PolyEtherEtherKetone) will be evaluated.
Until recently, Glass Expansion offered three inert nebulizers as 
follows:
• OpalMist: Concentric nebulizer with high purity PFA 

construction; ideal for ICP-MS
• PolyCon: Concentric nebulizer with high rigidity polyimide 

construction, ideal for high precision ICP-OES with relatively 
“clean” samples

• VeeSpray: Modified Babington type nebulizer with all ceramic 
construction, recommended for “dirty” samples (high salts and 
particulates)

The goal of the DuraMist development project was to offer HF 
users a high precision yet rugged nebulizer approaching the 
performance of the SeaSpray concentric glass nebulizer. The 
rigidness of the PEEK material allowed for the DuraMist to be 
constructed with high physical reproducibility, which should 
provide good analytical precision and nebulizer to nebulizer 
reproducibility.
The DuraMist, shown in Figure 1, consists of a PEEK body and 
insert both of which can withstand up to 5% HF. The nebulizer 
has a standard 6 mm outside diameter, which fits the standard 
cyclonic spray chambers (an adaptor is available for Scott type 
spray chambers). The DuraMist is manufactured in four different 
configurations as shown in Table 1. The DuraMist is fitted with a 
UniFit sample connector line that slides easily over the sample 
arm of the nebulizer creating an excellent seal and zero dead 
volume connection and a quick-connect EzyLok connector for 
safe, easy, and effective connection to the Argon supply line.
This report highlights experiments conducted on two different 

ICP-OES systems to compare the performance of the DuraMist to 
the SeaSpray, OpalMist, PolyCon, and a non-concentric polymer 
nebulizer, referred to as NCPN throughout the remainder of the 
discussion. Characteristics studied included sensitivity, precision, 
stability, robustness, and tolerance to high TDS (total dissolved 
solids).

Part number Argon flow rate 
(L/min)

Natural uptake rate 
(mL/min)

ARG-07-DM04 0.7 0.4

ARG-07-DM1 0.7 1.0

ARG-1-DM04 1.0 0.4

ARG-1-DM1 1.0 1.0

Figure 1: DuraMist nebulizer, UniFit sample line, ractchet EzyLok connector, and EzyLok kit.

Table 1: Configurations of DuraMist nebulizer
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A Guide to Choosing Nebulizers and 
Spray Chambers for your ICP-OES.

Glass Expansion is a world leader in 
the design, manufacture and support 
of sample introduction systems 
for ICP-OES and ICP-MS. It is 
establishing a new European office 
and distribution centre in Weilburg, 
Germany to provide technical and 
logistical support to our existing OEM, 
distributor and end-users around 
Europe. This newly created position 
is available for someone to set-up the 
new facilities, engage the team and 
then manage the new organization.
Glass Expansion provides a 
competitive remuneration package 
and a supportive team environment. 
To get involved with this dynamic, 
fast-growing, successful organization 
send your resume by email to Glyn 
Russell at: grussell@geicp.com
View the full advertisement here: 
www.geicp.com/careers
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Introduction 
There are many different nebulizers and spray chamber combinations available for your 
ICP-OES and choosing the right one can be difficult, confusing and costly if you get it 
wrong. To help de-mystify nebulizer and spray chamber selection, we have produced a 
comparison using the most common figures of merit: sensitivity, short-term precision, 
signal to root background (SRBR), price and washout for our most popular products.

Spray Chambers
There two main types of spray chambers used with ICP-OES – the cyclonic spray 
chamber and the Scott spray chamber. The cyclonic spray chamber was introduced to 
the ICP world by Glass Expansion in 1989. The Scott spray chamber dates from the 
origins of ICP in the early 1970’s. Both cyclonic and Scott spray chambers are made 
from various materials, which include borosilicate glass, quartz or a polymer such as 
PTFE, PFA or Ryton.
The material of the spray chamber is often chosen based on the tolerance to the 
sample matrix. For example, when analysing solutions containing hydrofluoric (HF) 
acid, a polymer spray chamber is recommended. If your laboratory analyse samples 
containing HF, please refer to our July 2018 Newsletter for a detailed application note 
focused on inert sample introduction systems for ICP-OES applications.1 
Cyclonic spray chambers are available in two configurations, a single-pass or double-
pass . The cyclonic spray chamber is overwhelmingly the most popular design. It is 
most often the standard option found on virtually every new ICP sold. In this article we 
highlight the design advantages and performance of two Glass Expansion cyclonic 
spray chambers, the TraceyTM and TwisterTM, in addition to a non-Glass Expansion 
Scott-style design to help guide your ICP-OES spray chamber selection process. 
A detailed evolution of Glass Expansion’s cyclonic spray chamber designs were 
summarized in a 2014 article2, and most recently the release of the Helix CT (constant 
torque) spray chamber.3 These design innovations have provided sensitivity gains, 
reduced washout times and reduced matrix effects not possible with other spray 
chambers. 
The Tracey cyclonic spray chamber is a single-pass design (50 mL volume), 
manufactured from high-quality borosilicate glass. It provides the best sensitivity and 
lowest memory effects for standard ICP analyses.
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Guardian Autosampler Probe
Key Features:

•	 Enhanced surface finish reduces residual carryover 
between samples

•	 Robust tip design helps prevent crushed or 
damaged tips from misalignment.

•	 Drip-resistance to minimize cross-contamination, 
especially with oils.

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

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

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

Guardian Probe for SPS3, SPS4, SPS6, & AIMS 



Guardian Autosampler Probe

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)

70-803-2872 Guardian Probe for Shimadzu AS-10 & AS-20 with Arm Assembly, 0.75mm  
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)

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



Rinse Protocols
•	 Start each analysis by nebulizing a mildly acidic blank and verify blank readings

•	 Ensure the rinse solution matches your sample matrix

•	 Rinse between samples

	– Can opt for “smart rinse” if software feature is available

•	 End each analysis with an automated rinse sequence

	– Nebulizing a dilute laboratory grade cleaning solution like Fluka RBS-25 for 5 mins

	– Followed by a mildly acidic blank for 5 mins

	– End with DIW for 5 mins

•	 Inspect peristaltic pump tubing - replace daily for ideal performance

•	 Clean nebulizer, spray chamber, and torch regularly (cones as needed)

•	 Check the condition of windows, seals, gaskets and replace as needed

•	 Establish cleaning and replacement intervals

Regular Maintenance



General Tips: Nebulizer Maintenance
1. Eluo Nebulizer Cleaner

Why use it?
•	 How it helps: Safe, controlled cleaning using a controlled stream of liquid
•	 Extends nebulizer life and maintains consistent performance
•	 Use mildly acidic solution or dilute RBS-25 for initial flush, can soak over 

night and back flush with DI water
•	 DI Water and methanol alone are not sufficient cleaning solutions

2. Magnifier Inspection Tool
Why use it?
•	 Nebulizer tips and sample introduction components are tiny and hard to 

inspect
•	 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

P/N 70-ELUO

Magnifier Inspection Tool 
P/N 70-803-1923

P/N 70-ELUO-OPD

https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=70-ELUO
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=70-803-1923
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=70-ELUO-OPD


General Tips: Spray Chamber Maintenance
Suggestions:

Replace UniFit drain line,
e.g. P/N UFT-16-75

Soak in 25% Fluka RBS-25

Replace Helix CT seal,
e.g. P/N 70-803-1456

•	 Do not: use HF, sonicate, nor use metal or ceramic 
brushes.

•	 Daily cleaning: Start and end analysis by nebulizing 
mildly acidic blank followed by DI water.

•	 Initial cleaning: Nebulize 2.5% Fluka RBS-25 for 15 mins 
followed by DI water.

•	 Thorough cleaning: Overnight soak in 25% Fluka 
followed by DI water rinse.

•	 Check Helix CT seal and UniFit drain line, replace as 
needed.

Important note: Our glassware nebulizers, spray chambers, 
and torches are supplied clean and ready to use. 

https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=UFT-16-75
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=70-803-1456


✓ In this example, a 61% improvement in B washout time, resulted in a much higher throughput and 
much lower potential for any carryover.

PCC™ Kit for Enhanced Washout

PCC Kit  
(KT-1212Q)

Scott Style 
Spray Chamber



Tracey™ BC Spray Chamber

Non GE DPC

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

cyclonic

Tracey BC

Washout Profiles for 1 ppm Hg:

•	 Efficient Washout: 30mL low-volume cyclonic chamber with Helix CT technology.

Tracey™ BC Spray Chamber



High Purity PCC™ Kit

KT-1116P

Element Standard Inert Kit GE PFA PCC Kit

Detection Limit (ppt) Detection Limit (ppt)

Aluminum 8.20 0.19

Boron 10.7 3.15

Calcium 14.4 4.12

Potassium 8.00 0.52

Magnesium 9.11 0.05

Sodium 30.9 0.05



Torch Selection
ICP Torch Designs:
1. Single piece quartz torch: 

General use torch: Lower initial cost structure with no removable parts

2. Semi-demountable torch: 

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)



High Purity Semi-demountable Torch

Injector Adaptor Interchangeable Injectors

Quartz

Ceramic

Sapphire

High Purity Quartz Torch Body

* Platinum injector for ultra-trace analysis of ultra-pure HF-containing, semiconductor-grade 
process chemicals, solvents, and other demanding applications where the lowest detection limits 
for Al, Si, B, Na, K etc. are necessary.



Ceramic Outer Tube

A significant improvement of the resulting 
backgrounds and, subsequently, the achievable 
detection limits can be observed for silicon.

“We are extremely pleased with the performance of the ceramic 
torches. With our instrument use and high matrix (salinity) samples, we 

were going through 3 or 4 torches a month at times for $200+ each... 
so the increased upfront cost equals a definite savings…”

- Environmental Laboratory



General Tips: ICP-MS Cones

•	 Always check gaskets or O-rings before installing cones

•	 To ensure the lowest background levels of Cu and Ni, conditioning before use is 
recommended for uniform coating that leads to improved long-term stability. 

Suggestions:

Cone Conditioning:

•	 To condition your cones, prepare the following conditioning solutions:

	– 1% nitric acid blank

	– 50ppm calcium in 1% nitric acid

•	 Install the new cones or cleaned cones into the instruments. Turn on the plasma. 

	– Aspirate the 50ppm calcium solution for 10 minutes

	– Change to 1% Nitric acid blank solution and aspirate for a further 10 
minutes



General Guidelines on Cone Material
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 for longer, more stable signals
•	 Suitable for routine aqueous samples (<5% acid, non-HF, non organic)

Platinum Cones:
•	 Most durable, longest-lasting, but highest cost
•	 Excellent chemical resistance — ideal for high-matrix, high-acid, or organic 

solvent samples
•	 Available with copper, nickel-plated, or solid nickel bases to balance heat 

transfer and resistance
•	 Larger platinum tips (10-18mm) significantly extend cone life
•	 Least efficient heat transfer → runs hotter, stays cleaner longer
•	 Can be refurbished 2-3 times and recycled for reclaim value toward future 

purchases

Scan to Download



Tools to Minimize Interuption
Elegra Argon Humidifier:

Features:
•	 No heating or electric power required

•	 Membrane humidification technology

•	 Improved signal stability for samples with high TDS

•	 Inert metal free construction

•	 Dual-Channel version (ICP-MS)

Other tips for high TDS:
•	 Increasing the auxiliary argon flow will lift the plasma higher 

off the injector, slowing salt buildup at the injector tip.

•	 Extended rinses in between each sample.

To Nebulizer
Gas Inlet

To Spectrometer 
gas port

Gas Outlet

Elegra Dual Humidifier



Improve Stability and Reduce Downtime
Internal Standard for Three Lines - Stability in 0.5% Lithium Metaborate: Without Elegra:

With Elegra:
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Without Elegra Argon Humidifier
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Want a FREE review of your Sample Introduction System?
Please contact us by email (geusa@geicp.com) to:

•	 Optimize your sample introduction system components.

•	 Identify performance enhancing accessories available for your ICP.

•	 Discuss any sample introduction challenges.

•	 Explore ways to reduce operating costs.

•	 Obtain quotes.
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