Effect of centrifugal acceleration on stability evaluation
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Duarter 0,5 % mdm, RCF =64 g, At=104s

Multisample analytical centrifugation with high resolution 100
phatometric detection (STEP-Technaology) is a useful tool for
evaluation of the long term stability of dispersions.
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Prafiles was observed, which is due to a sysltematic error. At higher Creaming velocity scales linearly with RCF up to
CCD Sensar acceleration the fastest moving particles escape detection, oil contents > 30 %. At high internal phase ratio a
Mevetheless behaviour at earth gravily can be safely deduced decelerated droplet migration was experienced,
: I;_“ bon approaching lineanty at lower which can be fitted by a power law. However,
ccelerations. : i . -
STEP-Technology - Local changes are detected during @ b when approaching the phase inversion point a
centrifugation, The distribution of transmission is recorded _ _ _ yield point was observed, Le. the emulsion is
over the whola 53|'I1I:I|ﬂ |,e.ng1_h al pradsﬁne.d time inlervals, Flﬂ'cl:l."atﬂd Slliﬂa dlﬁpﬂl‘ﬁluns ph}'ﬁ-lﬂﬂ”]" stable at normal gravity.
T 5
Relation separation velocity acceleration - sy
E w1 Maci ' Cream ||t|l.|&t'$
_ @® ST so7MNaci 1
{2) Linpas dependency o o 0bi Nad o L 3 8 e 7 R 0 g _ |
E Azcalersted 8 o ,r— - ==E= 1 VA0 KR -.F
Particin idigration | 4 - £ 100 4 -
] g g t\ | el -~
. § 0 2 -
g ® . ' : .
'E — s . - H -~ i v = 00509 x RCF
- | .|
DeecsbEl ntnd - [ | - = — . E‘ - - [
E Bariicie Bigratinon ] - " 1:_-; Ili-lﬂ weme E 3 ~ = - A
] PR
: _—® e e R G
:hl"’ﬂ!_dﬂ_’—'—r 0 B 1000 1500 2000 2500 i !_ o ¥ = 0032 x RCF
Hhﬂ.ﬁh.ﬂnm BRCFE " e [
Relative Centrifugal Force (RCF) = ] 200 a0 B00 BOD 1000 1700

RCF

Stable monodisperse silica dispersions .
1 pm S0l 5 % mim, RCF = 33 g, A1 = 50 % i Comparison of 3 cream liqueur samples.
Samples differ in initial creaming rate. The
creaming velocily scales linearly with RCF. This
— allows to calculate the physical shelf life at
Pt normal gravity.

Monodisperse silica dispersions (5 % m/m, 200 nm) were

z destabilized by adding variable amounts of NaCl,

Velocities scale almost linearly except at high accelerations if at
low degree of flocculation network breaks up = compare below.
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5w eoinm ; » Different lypes of dispersions were evaluated regarding the separation velocily as function of the cenirifugal acceleration applied,
=0 ' + For stable monodisperse silica suspensions a linear dependence was observed with increasing hindrance at higher solids
E - concentration.
t * For stable polydisperse quartz suspensions a systematic deviation to lower velocities occured, however, behaviour at earth gravity
i can be extrapolated by nonlinear approach.
o +* For the flocculated silica the velocity scales almost linearily, excepl at high acceleration if at lower degrea of flocculation the natwork
i breaaks up.
T - - - o * For oil-in-water emulsions linear behaviour changes to nonlinear when approaching the phase inversion point at higher oil content.
a e e o a0 500 + Shelf life at gravity may be experimentally determined by analytical centrifugation in hours instead of weeks or
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Monosized silica 1 pm, linear behaviour, with Mmantive frapid tastng).

increasing solids concentration hindrance increases
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