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Some Perspective on High MLSS
Concentrations in MBRS
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Sustainable Flux
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Effect of High MLSS



Operating at Higher MLSS
Is Possible

o« Common claim or differentiator between
manufacturers is, “Our system can operate at higher
MLSS concentrations than X can.”

 Nobody is defying physics and the basic principles
outlined in this talk
e Either one of the following things Is occurring:

— The system has a higher aeration intensity (e.g. total aeration
required for membranes/total membrane area

T'he system IS at a reduced flux rate (e.g. memiorane
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Experiments to Understand
High MLSS Fouling
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Membrane Operation and
Characteristics
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Experimental Methods
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Membrane Performance
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Mixed Liquor Viscosity




Mixed Liquor Viscosity

< 10-d MCRT 0O20-d MCRT A 30-d MCRT
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Eiller's Equation




Eiler’'s Equation vs. MLSS

MLSS max =40 g/L 4—’

MLSS r’ax =509/l <<

MLSS max 760 g/l

MLSS max =80 g/l

pSS max =120 g/l
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Short-term - 20 scfm
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Short-term - 30 scfm
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Short-term - 40 scfm
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Importance of Viscosity
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Critical Flux lllustration




Mixed Liquor Viscosity

Adapted from Cui et al., 2003 Journal of Membrane Science



Membrane Permeability Recovery
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Coarse Specific Flux@20°C, LMH/bar Percent Post Experiment
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Mixed Liquor Properties

Mixed 10-d MCRT 20-d MCRT 30-d MCRT
Sample*  Liquor Units
Property
1.5x10* 2.3x10* 3.0x10* 1.5x10* 2.3x10* 3.0x10" 1.5x10* 2.3x10* 3.0x10™
t, Colloidal NTU 98 72 73 23 20 27 26 29 21
te Material 86 77 - 27 32 23 46 38 48
Total SMP 29 45 105 41 30 46 33 32 35
) SMP, mg/L 12 26 26 19 20 19 21 21 21
°  SMP, 17 19 79 22 10 27 12 11 14
SMP P/C - 1.4 0.7 3.0 1.2 0.5 1.4 0.6 0.5 0.7
Total SMP 45 53 166 45 35 48 33 35 39
. SMP, mg/L 16 27 26 20 22 19 21 22 20
" SMP, 29 26 140 25 13 29 12 13 19
SMP P/C - 1.8 1.0 5.4 1.3 0.6 1.5 0.6 0.6 1.0
Total EPS 81 87 102 115 104 114 103 103 105
t EPS, mg/g VSS 24 24 27 26 27 27 29 28 29
° EPS, 57 62 74 88 77 87 74 75 76
EPS P/C - 2.4 2.6 2.7 3.4 2.8 3.2 2.6 2.6 2.6
t, <COD mlL 73 82 75 47 50 50 37 74 63
t 101 115 113 70 62 57 71 59 92



Mixed Liquor Properties
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Long-term Experiments
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What happened?




Exposure Time to High MLSS

O Short-term Exp © Extended Short-term Exp ® No Wasting Exp

1.1
Data from 20-d and 30-d MCRTSs
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