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Deminwater production

elides period 2001 - 2007

industriewater

Micro screens Microfiltration SWRO BWRO
2 units 8 units 2 units 2 units

TN ; \ Deminwater
9d¢ —
4 \ ’ <15 s/cm

A 4
A 4
A 4

40,000 s/cm







Microfiltration
8 skids : 1.170 m 2 per skid




2 units SWRO
Membrane surface : 9.320 m 2 per skid
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i. Fouling + Biofouling
ides

industriewater




Corrosion

/'

Zinc
Sacrificial
Anodes






influent

»
>

effluent

transport to DOW site

buffer

microfiltration buffer

RO step 1

buffer RO step 2

Deminwater

= 5

\ 4
\ 4

——»

<15 s/cm




WWTP Terneuzen




Environmental Impact of wwtp effluent reuse

Saving in water use:
Saving in energy:

Less CO,-emission:
Savings in opex chemicals:

Less pollution:

3 million m3/yr
5,000 MWh/yr
1,850 ton/yr
500 ton/yr
app. 1,000 p.e.

2007
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nﬂuent
750 — 3,100 m3/h

effluent

80%

—

20% addition clarifier overflowjIJ

150 — 620 m3/h

MBR J

permeate to DOW site
400 — 620 m3/h

buffer  filter RO step 1 buffer RO step 2

misofiltr on__._

J !

— euse

A 4




Chemical cleaning

Backwash

Permeate

Air lift
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Phase 1 2 3 4
Wastewater/clarifier overflow 100:0 | 67:33 | 50:50 | 23:77
MLSS concentration g/l 10.4 | 10.7 9.3 11.7
F/M ratio g BOD/g milss*d | 0.04 | 0.04 | 0.04 0.04

Gross design flux I/(m?*h) 40 40 40 40

Net design flux l/(m?*h) 32 32 32 32




mg/I

Phase

O COD ETKN ONOS3-N OP-total




45 Net flux-(/m2+*h)
0 " iy 77%
no a ddltl n  33% addition 50% addition | aqditio
40 I
35

BOW4

\[
V

MVNWAV

25

20

15

10

36 days

14 days
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SOdDP meability (I/m2*h*bar)
" 0 " .. 77%
no additio 33% addition 50% addition | 5qdition
700
600
500 '
400 Af‘ : //\vw
300 {l \_‘_ . A.‘ A Avajv\\
200 - A : Wy
Module 2 DR |
100 \
0 o o R -
23 days 38 days 36 days 14 days



filtration resistance dR20 (X10

0,9
0,8
0,7
0,6

B ]st series m 2nd series

Values below 1.0 should be considered as good filterable

38 56 75
% of effluent addition
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