Goal

* Pre-treatment for RO

 Removal of suspended
solids and organic matter

Specs

Inge Multibore 0.9 mm
Pore size ~20nm

Flux 60-100 LMH
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3. DOC

UF performance
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Figure by Vignesh Malaichamy — student IHE-Delft
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O~ Permeability (0.1ppm)
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Transmembrane pressure (TMP) in bar
TMP = (Pf + Pc)/2 - Pp

Pf = pressure feed top
Pc = pressure feed bottom
Pp = pressure permeate

Permeability in L/m2/h/bar

Permeability = Flux / TMP

Flux = flow per membrane surface

0.1and 0.5 mg/L Fe dosage
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3. DOC

RSF and UF performance

Natural Organic Matter (NOM)
« DOCis~10 mg/L

100% . .
90% « HS s largest fraction
) « 80% biopolymers removal in UF

80% mPOC

70% m Neutrals « Biopolymers attach to

60% W Humic Substances membrane surface

50% HOC * HS growth potential

0% Building Blocks . - \ e ’
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NOM percentages

W Acids
10%

0%
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Extra pre-treatment step required,
DAF commissioned in Jan 2024
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4. Chloride



4. Chloride

[mg/1 CI]

Chloride
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REVERSE OSMOSIS

Goal RO

« Direct mixing with current
drinking water

* Removal of OMPs and Cl

Specs

Hydraunatics ESPA4
Two stages 2:1

~3.5 m3/h production
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01-11-22 4

01-09-22 4
01-01-23 4

Influent 150-200 mg/L Cl
RO permeate <10 mg/L Cl

01-03-23

01-05-23 4

01-07-23{ @
01-09-23 4
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5. Organic Micropollutants



5. OMPs

Per- and polyfluoroalkyl substances (PFAS)
Constant values

Concentratie (ng/L)

High concentrations in PFOA equivalent (PEQ)

More PFAS in Lake Valkenburg than in current sources
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| |ng/l PEQ

2,3,3,3-T
6:2 FTS
B-PFHxS
B-PFOS
B-PFOA
EtFOSAA
L-PFHxS
L-PFOS
L-PFOA
PFBS
PFBA
PFDA
PFHpS
PFHpA
PFHxXA
PFNA
PFPeS
PFPeA
TFA (ug/L)
Total PEQ

30-3-2023

1.14
0.00
0.50
6.30
3.15
0.06
2.08
5.97
7.63
0.01
0.35
3.42
0.34
4.40
0.08
6.33
0.30
0.38
1157
44.0

25-5-2023
0.98
0.06
0.56
7.02
0.51
0.00
1.96
6.05
7.77
0.00
0.29
3.72
0.57
4.86
0.09
7.94
0.34
0.39
iESS
44.7
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PFAS removal by RO
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» 80% recovery; flux of 26.2 LMH

« Retention of all PFAS >94%, except for PFNA (59%)
* NB only one measurement!

*  99.4% retention of TFA



Conclusion produced water

Feed

lfeed

RO membrane

permeate

2feed

A 4

1

concentrate

\ 4

N 2 permeate

2

concentrate

3feed

Permeate

N 3 permeate

Concentratel

Concentrate

Salts: Na, Cl en SO4
are critical compounds

Metals: As, Ba, B, Co, Mn,

Ni, Sr critical for discharge
Organic material
OMPs

dunea &

DUIN &WATER

Permeate

Critical compounds
well removed

Meets standards, except for
Mg and Ca too low

More data needs to
be evaluated
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