





(L SPECTRO

AMETEK

Analyzers differ, as explained above. The
needs of labs performing various agronomy
analyses may also differ. Below are some
specifics of laboratory requirements for
analyses of soils, plant materials, and

fertilizers.

Soils
Laboratory analysis of soil samples demands
a number of critical analyzer characteristics.

Throughput and speed

The analyzer must be able to process very
high sample quantities. In many cases,
extremely large amounts of data must be
analyzed within tight seasonal time frames.
So soil labs demand maximum sample
throughput to improve productivity and
reduce operating costs. This puts a premium
on the highest possible speed of analysis,
sample-to-sample.

ICP-OES instruments
waste precious time performing sequential

Many conventional

measurement: taking each element in a
sample one at a time. However, advanced
ICP-OES analyzers such as SPECTRO ARCOS
deliver fully simultaneous measurements
to maximize speed of analysis. In addition,

features such as an “intelligent move”
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system cut sample-to-sample time —
without the extra cost of expensive so-

called “express” valves.

Uptime

Especially in busy seasons, soil labs demand
maximum analyzer uptime. Advanced
analyzers possess features to ensure

continuous operation with low maintenance.

Precision and sensitivity
Soil analysis labs also require superior
levels

measurement capabilities — to

of precision and accuracy that many
conventional models can’t supply. Consider
sensitivity. Advanced ORCA-based ICP-OES
models provide simultaneous spectrum
capture in a wide 130-770 nm wavelength
range, with up to 5x more sensitivity
than echelle-based systems. For some
critical elements in the VUV the sensitivity

improvement is even higher.

Alkalis

Most soil samples contain alkalis and earth
alkalis. These challenge many analyzers by
emitting elevated levels of stray light. The
result: loss of sensitivity. This makes trace
measurements difficult for echelle-based
systems. By contrast, when running soil
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samples in comparable conditions with
short integration times, an advanced ORCA-
based analyzer such as SPECRO ARCOS can
deliver higher sensitivity and up to twice the
precision of conventional models.

Sulfur
Results are even better when determining
trace these

levels of sulfur (S). Here,

advanced analyzers can  accurately
determine sulfur to parts per billion (ppb)
levels in solution, with less than 8 seconds’

integration time — and greater sensitivity!

Halogens

Advanced analyzers also provide excellent
results for the sub-ppm measurement of
halogens: especially chlorine and bromine.

Plant materials

Laboratories running plant tissue analyses
— primarily for micronutrient testing —
need analyzers with similar but not identical
capabilities to soil lab models.

Uptime, costs, speed

Naturally, plant materials testing labs also
need analyzers that offer low maintenance
and low operational cost. Advanced ICP-
OES analyzers provide both.

High-Performance A

As with soil laboratory users, plant material
analysts feel the need for speed. Fortunately,
SPECTRO ARCOS, for instance, can deliver
sample-to-sample cycles of less than 25
seconds. And again, “intelligent move”
and “intelligent rinse” systems cut sample-
to-sample time in routine cases — without
costly express valves.
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Molybdenum

To verify nutrient levels in vegetal materials,
the instrument should be able to not
only detect but quantify trace levels of
molybdenum. Advanced ICP-OES models
such as SPECTRO ARCOS possess a limit
of quantitation (LOQ) for molybdenum (Mo)
down to 2 ppb in solution.

In addition, molybdenum determination
requires a high degree of analyzer flexibility.
Users of SPECTRO ARCOS with Multi-
View capability can run routine analysis
with radial plasma observation, for speed
and higher cost efficiency, as well as
better results for alkalis such as sodium
or potassium. But when a sample requires
research-grade analyses, the user can
switch over to axial view within 90 seconds
— and get molybdenum results down to
2 ppb. Note that conventional dual-view
instruments can offer only compromised
axial performance, and are challenged to
measure molybdenum at these exceptional
LOQs.

Boron

Another key: the ability to measure boron
(B). This is especially critical in research
labs. While many analyzers have difficulties
with elements displaying emission lines
in the lower UV range (they are forced to

identify boron using a spectral line that has
aniron interference — problematic if a given
sample contains both boron and iron (Fe)),
advanced ICP-OES models have no trouble.

Alkalis

The ability to achieve linearity/accuracy
in measuring alkalis is also critical for
plant tissue testing. Users who rely on
conventional axial-view or compromised
dual-view instruments face difficulties here:
such as a need to use matrix modifiers,
overall slow analysis times, and the long-
term effects of chemical attack on torch
materials. Instruments equipped with Multi-
View have no such problems, since they
can handle alkalis using a true radial-view
system.

Chlorine

Plant tissue analyses also require ensured
measurement of chlorine (Cl). This is
critical in determining plant nutrient uptake
ICP-OES
simply can’t perform this analysis to sub-

rates. Conventional analyzers
ppm levels with any degree of success.
Fortunately, an advanced ICP-OES analyzer

can, with relative standard deviations

(RSDs) generally below 4%.
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Fertilizers
Critical
analysis of fertilizers are also demanding.

requirements for spectrometric
These include the high levels of throughput,
speed, cost efficiency, and productivity
mentioned above.

Phosphorus and potassium

There’s a vital need to measure the nutrients
phosporus (P) and potassium (K) with high
accuracy. However, neither axial nor dual-
view plasma viewing systems can do so.
radial

Accurate determination requires

plasma observation; axial systems lack
the required precision and linearity and
are prone to matrix effects, thus impairing
accuracy. Conventional dual-view systems,
with their compromised radial component,
may compensate successfully for EIE
effects, but again fall short for precision and

linearity, and thus accuracy.

advanced ORCA-based
instrument with optimized radial plasma
observation — such as SPECTRO ARCOS
with MultiView — can provide accurate

Fortunately, an

measurements for both potassium and

phosporus.

Antimony, lead, and arsenic

Trace impurities in fertilizers and by-

products demand analysis on a radial
system, to avoid problems commonly
encountered when trying to measure alkalis.
But conventional ICP-OES radial models lack
the sensitivity needed to measure heavy
metals in the relevant matrices. Excessive
stray light greatly impairs their ability to
handle antimony (Sb), lead (Pb), or arsenic
(As). An advanced analyzer with dedicated
radial plasma observation and an ORCA

optical system is required instead.
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Bromine

Bromine (Br) must also be closely analyzed,
in trace amounts, since it can adversely
affect process catalysts. However, the single-
digit ppm measurements required are not
possible on conventional echelle-based ICP-
OES devices. Similarly, it takes an advanced
ICP-OES analyzer with high sensitivity in the
VUV spectral region to measure the ultra-
low bromine concentrations encountered in
potash mines.

Chlorine

Fertilizer testing also necessitates precise
analysis of chlorine (Cl) — especially in
manufacture of fertilizer by-products,
such as high-purity phosphorus (P) for
ICP-OES

analyzers simply can't analyze sub-ppm

semiconductors. Conventional
chlorine levels with any degree of success.
An ICP-OES analyzer with advanced VUV
capability is a necessity.

Backup

A fertilizer or soil lab that uses dedicated
elemental combustion-technology analy-
zers can also maintain an advanced ICP-
OES analyzer as a reliable backup. If the
elemental analyzer should fail, the ICP-OES
instrument can produce good results on
critical elements such as nitrogen (N), sulfur

(S), and phosphorus (P).
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Calibration and standardization
Fertilizer lab analyzers should also supply
superior ease of use. For instance, during
calibration, SPECTRO ARCOS provides
simple tools to enhance accuracy. When
an aqueous calibration doesnt match the
control sample from a manufacturer’s
certified reference material, the software
offers an additional correction model. The
user can just employ this sample as a type
standard, thus easily correcting the bias —
and enhancing measurement accuracy.

The fertilizer industry as a whole is in the
process of creating accepted standards
and methods for ICP-OES analyzers. The
Association of American Plant Food Control
Officials (AAPFCO) is developing a method
for analyzing trace impurities, using an
advanced SPECTRO analyzer. And the
Association of Analytical Communities
(AOAC) committee has an experienced
SPECTRO specialist on its Methods Forum.

Conclusion

Agronomic analyses for materials such
as soils, plant tissues, and fertilizers can
present considerable challenges, even for
today’s spectrometers. Many analyzers
currently on the market may fall short of
satisfactory performance.

Fortunately, advanced ICP-OES analyzers
such as SPECTRO ARCOS provide features
including superior ORCA optics, no-
compromise plasma viewing, and full
forensic software. So all types of labs can
find required levels of performance for even
the most challenging agronomy analyses.
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