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Micro Gas Blender

Introduction

Gas analyzers need to be calibrated accurately in
order to quantitatively measure the components

of interest in unknown samples. The fundamental
challenge with an analytical system designed

for trace analysis is the ability to do accurate
quantitation close to the signal to noise level of the
detector. To meet this challenge, it is essential to
calibrate the measuring device as close as possible
to the expected sample concentration. Calibrating at
ppm concentrations could bias the sample analysis
when analyzing samples at ppb levels.

It is impractical to specify accurate calibration
standards at low ppb levels. Components at trace
levels do interact with the surfaces of the gas
cylinder, hence the actual value of the standard
will vary widely from cylinder to cylinder. A better
approach is to take a ppm calibration standard
down to ppb concentrations with a diluent or zero
gas using a gas blender just upstream of the
analyzer. Generating trace level calibration gas
standards with an external blender ensures high
accuracy and may provide long term savings.
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Capillary Orifice Blender

The Trace Analytical™ MGB1000 Micro Gas Blender,
manufactured by AMETEK Process Instruments,

is a capillary orifice blender that provides higher
accuracy while consuming less zero and calibration
gas in comparison to mass flow control (MFC) type
blenders. Also, the MGB1000 does not need fre-
quent recalibration. It is a versatile blender that can
be used for calibration and certification of a variety
of gas analysis instrumentation. Figure 1 shows the
flow diagram of the blender.

The relationship between flow rate and pres-
sure drop across capillary orifices Rc and Rz
are precisely known. Electronic pressure gauges
(G1-G3) indicate the pressure drops across Rc and
Rz. The actual flow rates of zero (Fz) or diluent gas
and calibration (Fc) gas are obtained using a look-
up table, relating pressure and flow. Back pressure
regulators (BPR1 and BPR2) control the pressure
drops across Rc/Rz and therefore blend ratios. The
pressure of the blended gas stream delivered to an
analyzer is controlled by BPR2. Each back pres-
sure regulator is located on a vent line to prevent
contaminants from entering the blended flow path.
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Figure 1. Blender flow diagram.
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Long term accuracy of this blending method is
derived from the inherent repeatability (+ 0.05% full
scale) and long term stability (+ 0.1% full scale/year)
of the pressure transducers used in determining
capillary flow rates. The entire volume of the blended
gas path is less than 500 pL. Because of extremely
low internal volumes, the time required to achieve a
desired blend ratio after changing the pressures is
minimal. Small internal diameter tubing also achieves
maximum sweep rate for minimum out gassing.

The MGB1000 Micro Gas Blender is designed
to generate consistent and reliable fixed-point or

variable gas concentrations at blend ratios from
4:1 up to 4545:1. This means that a calibration
standard at 5 ppm, consisting of either a single
component or a mixture of components, diluted
into a major diluent gas, can be blended down
reliably to less than 1 ppb. The blender can

be employed for both ppm and ppb levels of

the components of interest. Figure 2 shows a
calibration curve for methane blended in nitrogen
and illustrates the capabilities of the MGB1000
blender in terms of linearity and accuracy of ppb
blends.
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Figure 2. Calibration curve for methane blended in nitrogen.
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