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[M] micromeritics®

CORPORATE PROFILE

Micromeritics Instrument Corporation is the world’s leading supplier of high-performance systems
to characterize particles, powders and porous materials with a focus on physical properties,
chemical activity, and flow properties. Our technology portfolio includes: pycnometry, adsorption,
dynamic chemisorption, particle size, intrusion porosimetry, powder rheology, and activity testing
of catalysts. The company has R&D and manufacturing sites in the USA, UK, and Spain, and
direct sales and service operations throughout the Americas, Europe, and Asia. Micromeritics
systems are the instruments-of-choice in more than 10,000 laboratories of the world’s most
innovative companies and prestigious government and academic institutions. Our world-class
scientists and responsive support teams enable customer success by applying Micromeritics
technology to the most demanding applications. For more information, please visit
www.Micromeritics.com.
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[M] micromeritics®

CONTACT Us

Micromeritics Instrument Corporation
4356 Communications Drive

Norcross, GA 30093-2901 USA
Phone: 1-770-662-3636

www.Micromeritics.com

Instrument Service or Repair
Phone: 1-770-662-3666
International: Contact your local distributor or call 1-770-662-3666
Service.Helpdesk@MalvernPanalytical.com

Micromeritics Application Support
Micromeritics.Support@MalvernPanalytical,com
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EI micromeritics® Calculated Blank Counts

CALCULATED BLANK COUNTS

Assume that multiple blank data sets are available for a given chamber. Each set is required to
have a unique chamber+medium mass. When an analysis using calculated blank counts is
started, the blank data set index j is found such that ™% <m <mj1 where mis the
chamber+medium mass for the sample to be analyzed. An error is signaled if there is no such
index.

For each measurement cycle to be done the calculated blank counts is found by linearly
interpolating counts in the corresponding cycles of blank sets j and j+17 as a function of
chamber+medium mass.

m—m;

n; = ni;j + (ni,j+1 - ni,j) T—m;

Each set may have a different number of cycles, N, but an error is signaled if

N > min (]v:iaN.7'+1)

CALCULATED VOLUME CALIBRATION

A scale factor can be calculated from the geometry of the chamber.
ky = AV/Ax
=A
= md? /4
We need to divide by 10 to express the scale factor in cm 3/ mm.

ky = nd? /40
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EI micromeritics® Force Calibration

FORCE CALIBRATION

The force transducer is calibrated using a spring with known spring constant.
First, the force signal and position counts are recorded at the home position (V; at np).

Plunger positions at two different measured forces are recorded, ™ow and ™higb, The plunger is
then moved in 10 equal steps from ™ow and ™high . Position, n; and force signals V; are measured at
each step.

A least-squares straight-line fit is done through

=V, - W
Yi = kskg(n; — )

where x;is in volts, and y; is in newtons. The new force calibration slope is the slope of the line in
N/V.

PERCENT OF SAMPLE VOLUME

The fraction of the volume of the contents of the chamber that is due to the sample is

fs=‘/s/(‘/s+%)

where
Vp = volume of the chamber contents without sample
Vg = volume of the chamber contents with sample

The calibration scale factor divides out so we can write
fo= ('"'b - 'ns)/(nﬂ - '”'8)

The zero depth position, ™0, is needed since the total volume is relative to the empty chamber. The

percent of sample volume reported is 100% fs where s is calculated from the average of ™ and
Ns over the consolidation cycles.
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[M] micromeritics® Percent Porosity

PERCENT POROSITY

Porosity is determined from envelope density and entered absolute density.

P =100%(1 — pe/pa)

PLUNGER POSITION

The plunger is moved by a screw attached to a stepper motor. Distance moved in millimeters is
proportional to the number of counts from the stepper motor encoder.

r=k;n

Tm = 400counts/revolution
The lead screw is 5/16-24 UNF.

r¢ = 24revolution/in

k; = (rmr) lin/count

k, = 1/9600 in/count = 127/48000 mm/count
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EI micromeritics® Sample Envelope Density

SAMPLE ENVELOPE DENSITY

Envelope volume is the volume of an object that includes small pores and cavities. The GeoPyc
reports volume that is not accessible to the Dry Flo medium as envelope volume.

When compressed by the piston, the volume of material in the chamber is Ve = 4z where A is the
cross-sectional area of the chamber and x is the plunger position relative to the bottom of the
chamber.

Sample volume is found as the difference in volume of the sample and medium and the volume of
a blank run.

Ve = A((zp — 20) — (s — @0))
= A(zp — z5)
= Akz(ny — ns)
This voids the need to know the position of the bottom of the chamber.

In practice, a scale factor, kv, determined by volume calibration is used instead of Ak,
Ve = kv (ny — by)
Envelope density is found from the measured envelope volume and the entered sample mass.

pe =m/V,

SPECIFIC PORE VOLUME

Specific pore volume is determined from envelope density and entered absolute density.

Vo =(1/pe —1/pa)
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El micromepitics® Volume Calibration

VOLUME CALIBRATION

Measurement of a reference sample with a known properties allows kv to be determined.

If the reference volume, V,, is known the envelope volume equation can be solved for kv . The
average over the measurement cycles is used.

kv =V:/(m —7,)
This can be written in terms of the average envelope volume from the calibration run.
kv =k

k

*
where ™V is the conversion factor used in the run.

If mass, absolute density, and porosity are known, the reference volume can be calculated from
the porosity equation.

P=1-p/pa
=1-v5,
_ m

Ve =ca-m

Volume error is the difference between the average measured envelope volume and the entered
or calculated reference volume.

AV=V. -V,

ZERO DEPTH POSITION

When finding the plunger position at the bottom of the chamber, the plunger is assumed to be
extended by 1/2 in (4800 counts).

ng = n + 4800
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EI micromeritics® Compendium of Variables

COMPENDIUM OF VARIABLES

spring constant

scale factor for converting plunger position to volume
scale factor for converting plunger position in counts to millimeters
sample mass

plunger position in stepper motor counts

plunger counts at the bottom of the chamber

plunger counts without sample

plunger counts with sample

percent porosity

envelope volume

pore volume

calibration reference volume

plunger position in millimeters

plunger position at the bottom of the chamber
plunger position without sample

plunger position with sample

absolute density

envelope density
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