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Methods to measure stability of
dispersions

ﬁ' , Adaptive Instruments




NICOMP:
Sizing the particles by using Dynamic Light Scattering

Measuring the charge or Zeta Potential by using Electrophoretic Light
Scattering

ACCUSIZER:

Quantification of the amount of aggregates/coagulates by using
Single Particle Optical Sizing

LUMISIZER:

Structural Stability and Particle Size in Concentrated Dispersions by
Analytical Centrifugation



Nicomp- Sizing




Based on analysis of the temporal
fluctuations in scattered intensity
caused by Brownian motions or
diffusion of the particles.

Became more and more popular
to characterize sub-micron
colloidal systems, because of it's
large size range and appr.
independence from optical
properties




Dynamic Light Scattering

A laser beam is focused into a cell containing a stationary dilute suspension
of particles which scatter light in all directions. A small fraction of the
scattered light is detected at a fixed angle (typ. 909
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Dynamic Light Scattering

Two particles hit by a light
source will create an
interference patern.




Dynamic Light Scattering
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Dynamic Light Scattering




Dynamic Light Scattering
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INTENSITY-WEIGHTED GAUSSIAN SUMMARY:
Mean Diam.[nm] Coeff. of Yar'n Chi. Sq. # Decays Auto Baseline Adj.
99.092 0.073 0.625 2.505 0.081 %



Dynamic Light Scattering
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Dynamic Light Scattering
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Nicomp: Zeta Potential

E Electric Field

Velocity or mobility



ELS: How does it work?
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Most common calculation of Zeta potential

Smoluchowski Limit

z.= hm/e
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Power Spectrum
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Effects of pH: Ceramics

REL. POWER SPECTRUM
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Reference

Sample Frequency Ref. Frequency Frequency ShiftMobility Zeta Potential
13.61 Hz 0.00 Hz 13.61 Hz 2.66 M.U. 35.69 mv

Printout ID:5i3N4 in d.i. water (pH = 5-6)

pH 5.6 Zeta Potential 35.69



Effects of pH: Ceramics
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Sample Frequency Ref. Frequency Frequency ShiftMobility Zeta Potential
-9.11 Hz 0.00 Hz -9.11 Hz -1.78 M.U. -23.89 mv
Printout ID:Si3N4 in d.i. water + ammonia (pH = 8-9)

pH 8 Zeta Potential -23.9 mV



Effects of pH: Ceramics
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Zeta Potential
-32.64 mV

Sample Frequency Ref. Frequency Frequency ShiftMobility

-6.22 Hz 0.00 Hz -6.22 Hz
Printout ID:Si3N4 in d.i. water + ammonia (pH = 10)

-2.43 M.U.

Zeta Potential -32.64 mV



AccuSizer




LE+LS Sensor (AccuSizer LE400-05SE)
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LE+LS Sensor (AccuSizer LE400-05SE)
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LE+LS Sensor (AccuSizer LE400-05SE)
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Edit Sensor Table |
Volts SENSOR CALIBRATION CURVE
= = 10.000 g —_— — — —_— ~ Sensor File:
stnd Size __|Voltage H g === 3 9902909E.SNS
i 1.3350 0.0240 Senzor Para. | E / ] T —
#2 1.5880 0.0407 1.000 B LE400-0.5
#3 2.0130  0.0681 £ E==t ; Sensor S/N:
#4 49910  0.2075 B = 7 9902909
5 9.9750  0.4147 S == 1 | SensorRange:
16 20.0000  0.9386 / E Extinction Range
#7 50.4000  2.5974 Update | 0.010 = Flow Rate:
= 3 60 mlfmin.
#8 103.0000  5.1883 i - & Date of Creation:
#9 200.0000  9.7843 _ % ] o001 L I 1| iy L] L et
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LE+LS Sensor (AccuSizer LE400-05SE)
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LE+LS Sensor (AccuSizer LE400-05SE)
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i . Analysis Window

A =400 pm
B = 1000 xm
C =35 um




LE+LS Sensor (AccuSizer LE400-05SE)
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LE+LS Sensor (AccuSizer LE400-05SE)
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LE+LS Sensor (AccuSizer LE400-05SE)
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Stablility, Shelf Life, Structural
Stability and Particle Size In
Concentrated Dispersions by
Analytical Centrifugation
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