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Using the Elzone © to Detect Low Numbers
of Large or Agglomerated Particles

For some materials, determination of the mean  The Elzone’s analysis method is unaffected by the
and standard deviation of the patrticle size of a sanmsample’s optical properties, shape, or density. The
ple may not be sufficient. The presence of even a Elzone can analyze organic particles, inorganic
small amount of large or agglomerated particles patrticles, or a mixture of the two. It can also ana-
can affect the product’s performance. For exam- lyze samples at very low concentrations.
ple, many problems are encountered in materials
such as abrasives, pigments, blood, inks, toners, Analysis time, including sample preparation, de-
and explosives when large or agglomerated parti- Pends on (1) the type of material being analyzed,
cles go undetected. and (2) the quantity of data required to show repre-
sentative results. The majority of the analysis time
The electrozone sensing method measures the sizasually is spent preparing the sample. Actual data
and number of particles that pass through an ori- collection takes as little as 30 seconds or as much
fice. It is one of only a few techniques that can de-as two minutes.
termine with accuracy the presence and amount of
large or agglomerated particles. Other methods in-Data can be reported in many different formats
clude microscopy and sieves, but both are very  depending on the type of information desired. The
time-consuming. The Elzone employs the electro- most popular type of report is that of a histogram
zone sensing method and can report data either ashowing the size distribution and percentages
population (comparable to data from a micro- above or below certain sizes of interest.

scope) or volume (comparable to sieve data). _ N _
To illustrate the Elzone’s capability for detecting

The Elzone measures the volume of a particle by large particles, a sample of 40 grams was meas-
suspending the particles in a conductive solution. ured from a batch of processed calcium carbonate.
Into this solution is placed a tube with an orifice. A count of all particles larger than #8n was the

An electrode inside the tube provides a current  objective. The sample was dispersed in 100 mL of
which passes through the orifice to an electrode orelectrolyte, placed into a beaker, and the analysis
the outside of the tube. A slight vacuum causes thestarted.

particles to pass through the orifice one at a time.

A particle as it passes through the orifice displacesthe total number of particles in the diluted sample
the liquid, causing the resistance between the elecvas determined and the population distribution
trodes to increase. This change of resistance is pré&2nverted to represent the number of particles
portional to the volume of liquid displaced by the larger than 4%m. This count is the number of par-
particle. The data are sent to a computer and re- ticles in the original measured portion of 40

ported as Spherical Equivalent Volume Diameter. grams. Analysis data are shown on page 2.
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With this information, a determination of the num- The example presented here is for a processed ma-
ber of large particles in any specified quantity of terial. Raw or any other form of unprocessed mate-
material can be made. rial may require a different procedure.

LOG LINEAR PLOT (ABSOLUTE) ® Sample: Run 1
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73.83 95.06 122.7 158.4
DIAM Microns
Geometric Mean Size: 65.28 um Arithmetic Mean Size: 70.54 um
Geom. Std Deviation: 1.451 um Median Size: 56.36 um
Geom. Skewness: 11.274 Mode Size: 48.93 um
Geom. Coeff Variation: 2.222 Kurtosis: 3.663

Arith Std Deviation 31.49 um

~-- Frequency Distribution Data
Total Popl: 193
Chnl  Size Counts Cuml% Chnl  Size Counts Cuml% Chnl  Size Counts Cuml% Chnl  Size Counts Cuml¥

55 44.18 0 0.00 69 63.17 3 65.0 82 88.04 0 76.7 95 122.7 9 89.9
56 45.32 13 3.37 70 64.80 3 66.6 83 90.32 0 76.7 96 1256.9 0 92.2
57 46.49 13 10.1 71 66.48 3 68.1 84 92.66 3 775 97 129.2 3 93.0
58 47.69 9 15.8 72 68.20 0 68.9 85 95.06 0 78.2 98 132.5 3 9.6
59 48.93 22 23.8 73 69.96 6 70.5 86 97.52 0 78.2 99 135.9 0 95.3
60 50.19 9 3.9 74 71.77 0 72.0 87 100.0 3 79.0 100 139.4 0 9.3
61 51.49 9 36.5 75 73.63 0 720 88 102.6 0 79.8 101 143.0 3 96.1
62 52.82 9 41.2 76 75.53 6 73.6 89 105.3 6 8l.3 102 146.7 0 9.9
63 54.19 9 459 77 77.49 0 75.1 90 108.0 0 82.9 103 150.5 0 96.9
64 55.59 0 48.2 78 79.49 0 751 91 110.8 3 837 104 154.4 3 97.7
65 57.03 13 51.6 79 81.55 0 75.1 92 113.7 3 85.2 105 158.4 0 98.4
66 58.51 9 b7.3 80 83.66 3 759 93 116.6 0 86.0 106 162.5 3 99.2
67 60.02 3 60.4 81 85.82 0 76.7 94 119.6 3 86.8 107 166.7 0 100.0
68 61.57 6 62.7
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