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Introduction

Let’s transform your ICP method from “standard” to SUPERIOR, focusing on the role 
of the nebulizer in achieving this goal.

•	 Nebulizer selection, why choosing the best model matters

•	 Optimization of nebulizer operating conditions

•	 Aerosol quality and why it matters for your results

•	 Practical tips to reduce drift and streamline your daily workflow



Glass Expansion RF coils represent 
the highest quality in design and 
manufacturing.
Our RF Coils are available in Copper, 
Silver and Gold.

Why change your RF coil?

• High Quality and consistent plating of our coils promotes an extended 
coil life.

• Each coil is supplied  on a plastic former ensuing correct dimensions and 
easier installation.

• Each coil is supplied in a special protective container to ensure correct 
dimensions are maintained, and the coil arrives corrosion free.

• Re-usable alignment tools are available to ensure correct installation 
of the coil every time. Our easy to follow, Do-It-Yourself installation 
instructions save you time.

• Correct alignment of RF coil with respect to torch body reduces devitrification on the outer tube.

Why change to a Glass Expansion RF coil? RF Coil Installation Kits

For more information: www.geicp.com/RFcoil

• Regular replacement of corroded coils reduces the load on the RF generating system, extending the lifetime of the 
RF consumables.

• Changing corroded coils increases energy transfer, resulting in a more robust plasma and generally higher analytical 
line intensities.

Glass Expansion RF Coils
For Agilent, Horiba, Perkin Elmer and Thermo
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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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Nebulizer Selection
Selecting the right nebulizer requires careful consideration of various factors:

Nebulizer Resource Guide
Issue 1

INS-0705

Scan to Download

Nebulizer Dead Volume V0 (µL) TDS (%) Particulates (µm) HF Precision Purity Material

SeaSpray™
MicroMist™
Conikal™
Slurry™
Quartz SeaSpray™

4
1
5
11
5

20
15
5
1

20

*200
*100
210
280
210

No
No
No
No
No

High
High
High
High
High

Good
Good
Good
Good

Excellent

Glass
Glass
Glass
Glass

Quartz

OpalMist™ 4 15 *200 Yes High Excellent PFA

DuraMist™ 4 30 *200 Yes High Good PEEK

VeeSpray™ 100 30 550 Yes Moderate Good Ceramic

*Particle Size Tolerance (µm): 200 = USS1, USS2, DM2, PFA2; 140 = PFA1, DM1; 100 = USS04, PFA04, DM04; 90 = UM02, UM01, UM005; 70 = PFA005, 
PFA01, PFA02

https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Products_nebs_resource_guide


Understanding Nebulizer Part Numbers

A 1 U 01 M 43

Prefix denoting the type of gas 
connector to suit ICP model 
e.g. A13 = Agilent® 

Nebulizer model type:

UM = MicroMist
UC = Conikal 
US = Slurry
UM = MicroMist
CV = Ceramic Veespray
DM = DuraMist
USS = SeaSpray
PFA = OpalMist

Argon flow in L/min 
e.g. 1 = 1 L/min

Example: MicroMist DC Nebulizer 0.4mL/min

Aspirated uptake at nominal 
argon flow, in mL/min 
e.g. 04 = 0.4mL/min



Understanding  
Nebulizer Operating Conditions
Sample delivery by self-aspiration

Sample delivery by peristaltic pump or syringe drive

MicroMist Nebulizer (P/N A13-1-UM04) operated at 1.0 L/min Argon (40 psi)

Tubing ID (mm) Uptake Reading (µL/min - DI Water) Decrease from Nominal

0.50 419

0.25 123 -71%

0.18 84 -80%

Nebulizer Model Recommended Sample Flow Range

A13-07-USS2 0.4 to 3mL/min

A13-07-DM1 0.4 to 2mL/min

A13-1-UM04 0.05 to 1mL/min

Glass Expansion nebulizers 
are designed to operate at 
40 psi (275 kPa) when set 
to their specified gas flow

https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=A13-1-UM04
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=A13-07-USS2
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=A13-07-DM1
https://www.geicp.com/cgi-bin/site/wrapper.pl?c1=Showpart&partno=A13-1-UM04


Basics of Aerosol Generation

•	 Primary Aerosol produced by Nebulizer.

•	 Tertiary Aerosol “filtered” by Spray 
Chamber, <10 µm.

•	 Smaller and more uniform droplet size 
requires less Energy from the plasma.

•	 For highest transport efficiency you want 
a higher concentration of droplets with a 
diameter <10 µm.

Quality of Aerosol ∝ Quality of Results

Neb Gas Flow Rate (L/min)

Primary Aerosol

Sample Flow Rate (mL/min)

Tertiary Aerosol

Waste



Aerosol Diagnostics
Effect of nebulizer design and sample flow rate

•	 Nebulizer gas flow constant at 0.7 L/min 
Argon

•	 V-Groove has the lowest percent of droplet 
sizes less than 10 µm

•	 Lowering sample flow rate for concentric 
design increases the percent of droplet 
sizes less than 10 µm
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Aerosol Diagnostics
Effect of nebulizer design and sample flow rate

•	 Nebulizer gas flow constant at 0.7 L/min 
Argon

•	 V-Groove has the largest average droplet 
size

•	 Lowering sample flow rate for concentric 
design decreases the average droplet size

Sauter Mean Diameter — Average Droplet Size
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Relationship of Backpressure and  
Gas Flow rate
•	 1.0 L/min Nebulizer model (A13-1-USS04)

•	 Gas flow rate varied from 0.5 to 1.0 L/min

•	 Optimum 40 PSI

Relationship of Backpressure and Gas Flow Rate
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•	 Effect of nebulizer gas flow rate –high 
efficiency concentric (ICP-MS)

•	 A13-1-USS04

•	 Nebulizer sample flow constant at 0.4 
mL/min

•	 The percent of droplet sizes less than 
10 µm increases as the nebulizer gas 
flow rate is increased.

Aerosol Diagnostics
Effect of nebulizer gas flow rate
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•	 Effect of nebulizer gas flow rate – high 
efficiency concentric (ICP-MS)

•	 A13-1-USS04

•	 Nebulizer sample flow constant at 0.4 mL/min

•	 The percent of droplet sizes less than 10 µm 
increases as the nebulizer gas flow rate is 
increased.

Aerosol Diagnostics
Effect of nebulizer gas flow rate
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Reduce Drift and Streamline Workflows
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.	Eluo Nebulizer Cleaner
Why use it?
•	 How it helps: Improved signal stability for challenging sample matrices.
•	 Reduced frequency of maintenance intervals
•	 Compact design and simple to install, bypass switch to turn on and off.
•	 Completely inert, no heating or electric power required, and non-

pressurized vessel.

Eluo Nebulizer Cleaner

Elegra



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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