
What’s all the fuss about microconcentric nebulizers? 

The primary advantage of microconcentric nebulizers 
is that they produce a smaller-than-usual droplet size 
which is more efficiently transported to the plasma, 
and more efficiently atomized in the plasma.  The 
overall efficiency can approach 80% while common 
nebulizer/spray chamber systems rarely exceed 5%. 
The improvement is generally accomplished by  dra-
matically reducing the liquid flow rate relative to the 
carrier rate, though other factors play a role.  As a re-
sult, much less sample is consumed with sometimes 
very little loss in signal level. 

The primary disadvantage of microconcentric nebuliz-
ers is that they operate at a low liquid flow rate.  Con-
sequently, it can take quite a while for a sample to 
move at 100 uL/min through 30 cm of tubing from an 
autosampler to a plasma.  There are ways to solve this 
problem, as well. 

The photo at right graphically compares the nozzle 
dimensions of a typical TR-30-A1 nebulizer with that 
of the Meinhard High Efficiency Nebulizer (HEN).  It is 
apparent that the HEN solution capillary (through the 
center) is much smaller, and that the gas annulus is 
much smaller as well.   For a typical glass concentric 
nebulizer, the solution capillary is  200 – 300 um i.d. 
while the gas annulus has an area of 0.03 – 0.04 mm2. 
It requires about 30 psi to push argon through the an-
nulus at 1 L/min.    

Research has shown that the HEN provides the highest 
performance among microconcentric nebulizers.   The 
solution capillary is 70 – 100 um i.d. while the gas an-
nulus has an area of 0.007 – 0.01 mm2.   Depending 
on the HEN model, between 90 and 170 psi is required 
to move argon through the annulus at 1 L/min; but the 
carrier will escape at a much higher gas velocity  at the 
face of the nozzle, which leads to the smallest droplet 
size and best performance (see, e.g., Meinhard News-
letter, December 2006).  
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ICP-MS Cones – in stock! 
The highest performance ICP-MS instruments on the 
market use cones from R.A. Chilton (Chester, Chesh-
ire, UK).  Meinhard is pleased to offer Chilton cones to 
the North American market, at competitive prices, for 
all the popular ICP-MS instruments.   In addition, Chil-
ton will accept used but clean platinum cones for 
credit against the purchase of new platinum cones for 
your ICP-MS.  Contact sales@meinhard.com or 
303.277.9776 for more information. 

Examining the Nukiyama-Tanasawa Equation (below), 
one can see how decreasing the ratio of liquid flow (Ql) 
to carrier flow (Qg) will decrease the droplet size (d3,2). 
One can reduce the droplet size produced by just 
about any nebulizer simply by “starving” it for liquid, 
though a flow rate well below the natural aspiration 
rate may lead to noisy (pulsing) aerosol generation.  In 
addition, the equation shows that increasing the dif-
ference (V) between the gas velocity at the nozzle and 
the liquid velocity at the nozzle also leads to smaller 
droplet sizes.  All microconcentric nebulizers achieve 
this to some extent, though the HEN is superior.    
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What’s all the fuss about microconcentric nebulizers? 
 
Why the concern about small droplets?  The rate of 
evaporation of solvent from a droplet (think fog vs. rain) 
is a function of the surface-area-to-volume ratio, among 
other things.  Small droplets also contain less mass, are 
more readily transported in a flowing gas stream, are less 
likely to be lost through inertial impaction with abrupt 
changes in flow direction, evaporate more rapidly, and 
lead to smaller particulates.  These, in turn, are more rap-
idly and completely decomposed in the plasma, leading to 
signal levels which are not much different from those ob-
tained with conventional high-flow sample introduction 
apparatus. 

Why doesn’t everybody use microconcentrics?   Most sim-
ply, it should be intuitive that smaller solution capillaries 
are more prone to clogging by particulates;  solutions 
really must be carefully prepared, requiring extra time 
and effort.   Moreover, the liquid flow rates typically range 
from 20 uL/min to as much as 300 uL/min, which is diffi-
cult to reconcile with a sample analysis of 2 minutes or 
less as demanded by production laboratories who wish to 
process upwards of 300 samples/day.   Finally, some-
times microconcentric nebulizers seem inordinately ex-
pensive, but they don’t have to be. 

Meinhard offers HEN-90, HEN-120, HEN-150, and HEN-
170 at $455 for the borosilicate glass version, and $565 
for the quartz version for users who are concerned about 
boron leaching from the borosilicate glass and desire 
lower blank levels.  The HEN is also available in Suprasil 
high purity quartz, with impurity levels typically reduced 
by 100-fold compared to quartz – which is already much 
cleaner than glass. Standard natural aspiration (Ra) (liquid 

flow) rates are 20, 50, 100, 200, 300 uL/min at 1 L/min 
of argon carrier. 

For more than ten years, Meinhard has made the TR-30-
ARa and TR-50-ARa series offering excellent value at just 
$280.  Available flow rates are 100, 200, 300, and 500 
uL/min at 1 L/min of argon carrier.  The TR-50-A0.1 re-
quires argon at 50 psi to obtain a carrier flow of 1L/min 
and a natural aspiration rate of 100 uL/min, but only 
about 35 psi to obtain a carrier flow of 0.7 L/min and 
natural aspiration at about 70 uL/min.    

Finally, flow injection apparatus can enhance both 
throughput and washout with microconcentric nebulizers. 
Starting at just $7400, the oneFAST high-throughput 
sample introduction accessory uses a vacuum pump to 
pull a sample through a loop in a sampling valve while the 
instrument’s peristaltic pump delivers solvent to the 
nebulizer. At a software command, the sample valve in-
serts the loop into the flowing solvent stream to carry the 
sample as a plug to the nebulizer, while flushing the loop. 
After all the sample has been flushed out of the loop, the 
valve reverts to a load position, the vacuum pump is en-
ergized, and the loop is filled with the next sample – even 
before the analysis of the prior sample has completed. 
The time savings are dramatic and the vastly reduced sur-
face area wetted by the sample reduces washout time.    

Especially if your primary technique is ICP-MS, you may 
wish to consider using a microconcentric nebulizer with 
the oneFAST flow injection accessory to reduce your sam-
ple consumption and your waste production without 
compromising detection limits or sample throughput. 

The spectrometer being used currently anchors the su-
perb Prodigy ICP from Teledyne Leeman Labs.  This 
proven and reliable spectrometer combines a highly-
advanced echelle optical system with the latest in solid-
state detection.  The source and stand is an innovative 
and much improved system,  especially as compared to 
the old “Spex” stand and TJA source.  Software allows for 
rapid method development through a vast wavelength 
library, wavelength scans, real time background correc-
tion, time resolved analysis, and much more.  All ship-
ments will originate from the Teledyne Leeman Labs facil-
ity in New Hampshire where the new instrument is being 
manufactured.  Teledyne Leeman Labs and ARMI will work 
together to provide the on-site service and applications 
support for this exciting new product.  Not only is this the 
only DC Arc instrument available, it is the best system 
ever – by far. 

A newly-completed preliminary method study and system 
demonstration for lead and bismuth in pure nickel and 
nickel alloys yielded 3σ detection limits of 1 ppm for Pb 
and 0.3 ppm for Bi in pure nickel.  

This may be just the right choice for your laboratory. 
Please contact us for further information. 

A new D.C. Arc instrument can be delivered at the begin-
ning of 2009 - maybe even sooner – by Analytical Refer-
ence Materials International, the parent company of 
Meinhard Glass Products. The first system was shipped 
earlier this year and will be used for the determination of 
trace elements in plutonium.  The second system, to be 
used for the determination of trace metals in tungsten 
and molybdenum, will be shipped later this year.  

The project has been especially exciting because some 
analytical applications are still best served by this classic 
technique even though instrumentation has not been 
available for several years.  Direct analysis of solids has 
some distinct advantages: no costly, hazardous, and 
time-consuming digestion and very low detection limits.  

Solid Sample Analysis by DC Arc: 
 routine analysis of any powder, even refractories (e.g., 
SiC) 
 metals, metal oxides, carbides, sulfides,  borides, ni-
trides, graphite 
 soil samples, sludges, ashes 
 geological and environmental samples 
 organic material (plants, tissues, food, oil products) 
 nuclear applications 
 forensic microanalysis 

DC Arc Update 
 



Conference Notes 
FACCSS 2008, Reno, NV 
 
FACSS has become the premier international conference for the full range of analytical chemistry research.  In addi-
tion, this year the Society for Applied Spectroscopy, a founding member of FACSS, celebrated its 50th anniversary. 
Meinhard has been pleased to support FACSS and SAS, with contributions this year to the archeometry, 
multicollector ICP-MS, and atomic spectroscopy symposia, as well as two student poster awards. 
 
Exceptional poster presentations receiving Meinhard awards were: 
 

Josh Wiley, an undergraduate student working with Gary Hieftje at Indiana University: Comparison of 
Atmospheric-Pressure DC Plasma Sources Used in Ambient Mass Spectrometry; and 
 
Patrick Gray, a graduate student at The Ohio State University working with Susan Olesik and John Olesik: 
Precise Element Ratios from Noisy Laser Ablation ICP- MS Signals: can Collision/Reaction Cells Help? 
 

The Meinhard awards consist of a cash honorarium along with a membership in the Society for Applied Spectroscopy. 
 
Pittcon 2009, Chicago, IL  Booth 829 
 
We hope you will stop at the Meinhard booth when you go to Pittcon.  In addition to our industry-leading nebulizers, 
we will have on display the ALPXS aerosol sampling system, EasySeal spray chambers, and a surprise or two.      
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Meinhard Notes 
   
ISO 9001 Certified 
 
With the successful completion of its annual audit in September, 
Meinhard remains the only nebulizer manufacturer that is certified 
compliant with ISO 9001.   
 

Improved Web Ordering - 
Free Ground Shipping 
 
Meinhard has revamped the web site to make placing your web 
order easier, faster, and more secure.  Not only that, but we offer 
free domestic shipping via UPS ground for any web order over 
$150.  
 
Though known for its industry-standard concentric nebulizers in 
glass and quartz, Meinhard can also supply: 
 

Torches and Spray Chambers 
 
To fit all of the popular ICP-OES and ICP-MS instruments. We can 
produce custom components for your R&D projects, as well. 
 
EasySeal Spray Chambers 
 
Meinhard’s EasySeal  cyclonic spray chambers in borosilicate glass 
are available for all leading ICP-OES and ICP-MS instruments. 
These new threaded inlet systems eliminate the sometimes trou-
blesome o-rings while reducing liquid build-up around the nebu-
lizer along with washout and contamination issues.  Any 6 mm 
nebulizer can be accommodated by the adjustable, chemically 
inert  Teflon® PFA cap.  Quartz and Teflon® PFA cyclonic spray 
chambers are also available.     
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