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AluLab™

Transforming On-Site Metal Composition Control

Introduction

ALULAB is a mobile LIBS (Laser-Induced Breakdown
Spectroscopy) analyzer that allows to quantify
concentrations of elements that are critical for process
control of primary Aluminum (Fe, Si, Cu, Na) on the
shop floor.

QUSAL is a preparation-free sampling system developed
to work seamlessly with Alulab. It enables direct analysis
of samples without the need for surface preparation.

Sampling is performed using a dedicated re-usable
sampling lance, eliminating the need for operators
to handle liquid aluminum directly—enhancing both
safety and efficiency.

The entire process—from sampling to receiving
analytical results—can be completed in approximately
60 seconds, enabling real-time decision-making on the
shop floor.

Value In Use

Rapid Elemental Analysis

Achieve precise elemental breakdown in one minute,
eliminating delays and enhancing process efficiency.

Enhanced Process Control

Real-time data enables tighter control over critical
elements such as lIron (Fe) & Silicon (Si), ensuring
optimal alloy composition and quality.

Improved Safety

Eliminating the need to handle liquid aluminum from
the bath—minimizing operator risk and enhancing
workplace safety.

Preservation of Volatile Elements

Instant sample freezing prevents loss of volatile elements
like Sodium (Na), ensuring accurate readings.

Elimination of Segregation

Rapid solidification avoids solute element segregation,
delivering a more representative sample for analysis.
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Elements and range

Term What it means Definition Example
Calibration Total concentration range in which This range is determined, relative to “From 300 ppm to
Range the analysis is accurate and reliable. | the lowest and highest concentrations 10000 ppm ALULAB,

that can be expected in the process. Fe concentrations can be
Proper Reference sample set is selected quantified accurately.”
accordingly for calibration.
LOD (Limit of LOD is the lowest concentration of LOD=3xcblank “Above 57 ppm we can
Detection) an element that can be detected LOD is 3 standard deviations (~99% say with 99% confidence
with a 99% confidence level, but not | confidence interval) above O level, that Iron is present in the
necessarily quantified. Values below | determined on a "zero” sample that sample.”
this level are not shown as they may contains no or very low levels of this
be “false positive” result. element ; by this definition, RSD at LOD
~33%.
LOQ (Limit of Lowest concentration of an element LOQ=10xcblank “Starting from 500 ppm

Quantification

that can be quantitatively detected
with acceptable accuracy and
precision.

LOQ is 10 standard deviations above O
level , determined on a that contains no
or very low levels of this element; by this
definition, RSD at LOD =10 %.

RSD (Relative
Standard
Deviation)

The relative standard deviation of a
number of repeat measurement on
identical samples. It represents the
repeatability of an analyser system
and is a good measure for system
precision. RSD can vary across the
concentration range.

RSD=(o/p )x100%
where: o= is the standard deviation of the
measurements, p is the mean (average) of
the measurements

Fe concentrations can

be determined with a
reasonable tolerance level of
+ 20%"

Precision (95%
confidence
interval)

The precision range around the
measured value in which the actual
concentration level will be with a
95% confidence level.

95% CI =+ 2 RSD x Value

Where : RSD = Relative Standard
deviation at that concentration level,
Value = measured concentration.

“At a measured Fe
concentration of 2000 ppm,
the actual concentration
will be within + 200 ppm
(+ 2x5%w2000) with a
certainty of 95%.”

Specifications

ALULAB performance
libration ran
Element Calibration range, LOD, ppm 95% CI
ppm wt, ppm RSD**, %
+ 20%, ppm

Si 200+6000 57 650 o0 >
! N 3100 220 4
F 300+10000 53 400 o0 8
€ N 10750 800 4
C 50+1000 12 21l 20 >
! N 1530 80 3
24 8 17

Na 20+300 7
81 18 11
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