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% [Determination ofi fastest method to dewater

-+ Determination ofiequation for permeate rates;durng
dewatering that addressesiscale

+ Determination of eguation for permeate rates during

<

washistep that addresses scale

Determination of minnmal membrane surface area for a
given dewaterng, Wash or cycle time

‘-:-::- Preduction Maximization for selids and sodium using an

appropriate eptimization scheme and medels fior cycle
~ time, selid and sodium production

4




Question fierthls research

% |S/it appropriate to utilize regression models fior permeate
rates at different scales?

% |S there a mechanistic appreach that better addresses
ISSuUes of scale firom a henchi(pilot) scale study tea full-
scale apparatus?
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Viass Balance for Slurry/ Helding Vessel
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Mass Balance fior Membrane liube
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Governing Equationsitor C, and V.

V is slurry tank volume, C, is the bulk phase concentration of solids,
1 is the feed rate into the UFP, C, is the bulk phase concentration
into the UFP, and Q, is the time-varying permeate rate.

Assumed density of liquid and solid remained constant during
dewatering operations, 100% solid retention, and no mass
accumulation in membrane tubes.
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Diafiltration

It hasbeen shownithat the fastest way: teirun the: UEP for
dewatering Is tokeep the volume of slurry constant
(Foust, 2005)

% This condition results ina simpler dynamic model

<

‘ But what Is an.appropriate model for Q2
% W0 approaches;- Non-mechanistic and mechanistic
~ Mechanistic Is a physicallyhased

<

Nen:-Mechanisticis a regression approach
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Permeate Rate Model
(Mechanistic Appreach)




Data from Duignan (2003) NICHOLLS
(Mechanistic Appreach)
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Cake Layer Dominates Operation

y=0.0081x+1.1329
R?=0.9347




Goodness ofifitforMechanistic Approach
(Datafrom Duignan, 2003)
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4 Viechanistic Vs, Non-mechanistic Approaches
(Data fremiDuignan;, 2003)

Mechanistic and non-mechanistic models fit well at this scale

y=-0.166Ln(X) + 1.2453
R?>=0.9173
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<« Viechanistic andiNen-mechanistic Appreach

atlargerscale
<«

Regression model is multiplied by ratio of two membrane surface areas.
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Dewatering Design Curve NICHOLLS
(Mechanistic Appreach)
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~ PDiscussion/Conclusions
.
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% Regression modelsiare inappropriate for scaling experimental

resulis firom a pilot (hench)iscale apparaius toia full-scale apparatus

A more appropriate model for permeate ratesiis t/\V'vs. V, which has
beenishown to be linear for several data sets associated with the: UEP
at Hanford

A'mass balance eguation forC, IS

[iithe albeve elhservations prove to be true, then an appropriatie model
fior dewatering times Is






