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Case 1: MgSO, Spa Water
Management

* No effluent draining off possible
* MgSO4 loss in spa need to be reduced

* RO not capable to achieve sufficient
concentration level

Solution

* Feed circles between ED (high concentrate
production) and RO (pure water production)
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How ions move In ED stack

(and how water accompany ions)

Konzentrat

K Cation Exchange Membrane blocks anions lets cations through
A Anion Exchange Membrane  blocks cations lets anions through
lons move through membrane — with hydrate shell

— with additional water
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Electroosmotic flow of water with
chloride and sodium ions .

membranes
(for large ions)

Standard
High
crosslinked
(acidblocker)

EOF / mol/F

Cation membrane:
contributes with
approx. 3 water/F '

\éd 3 4 5 6 7 8 9
Result: AEM (vs. CMV)

* |onic transfer coupled with water transfer.

* Maximum concentration obtainable depends on membrane (in
MgSO,-case concentrations range from 14-20%)
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Salt removal during batch desalination
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The water co-transfer reduces diluate volume
— concentration drops down faster and faster.
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Case 2: Fe/HCI Scrubber Rinse
Water Recycling

* Water reuse / disposal criteria: <1 g/ L CI-

* |[ron salts need to be removed because of
chloride criteria

Solution

* electrodialysis with multivalent ion permeation
and acidblocker anion exchange membranes

* Excess acid reconcentration with monovalent
selective membranes
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19m3/d ion depleted
Ca08glLFeCl [ " westa
Ca 0.3 g/L HCI stream

feed

www.pccell.de

solution
HCI/ FeCl,

orator

20 m*/d 45 100 calmi/d

ca 4 g/L FeCl, ca 110 g/L FeCl
13,8 kWh/t 2

ca6 g/L HCI ca 120 g/L HCI
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HCIl removal from FeCIZ/HCI mixture

Pure acid removal with monovalent selective membranes:
Conductivity in diluate and concentrate over time in
a bach run with
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Case 3. CIP Water Handling

 Concentrate volume reduction to 300 L/h for
evaporator

« Hardness in concentrate critical, CaCC)3
transfer into concentrate to be minimised

Solution
* electrodialysis with monovalent ion permeation
* Pre-concentration with RO
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CIP waste rinsing water handling

(high HCO,-containing water)

CIP
permeat
e

6000 L/h
2800 ppm salt
100 ppm CaCoO,

(ca 60% Mg)

2000 L/h
8500 ppm salt
300 ppm CaCo,

116 m2 membrane area

300 L/h
51000 ppm salt
600 ppm CaCo,

4 Stacks 9 m? each

1700 L/h Evaperator
1000 ppm salt

250 ppm CaCo,

Desal. v

solution
Distillate

4000 L/h
20 ppm salt
0 ppm CaCo,
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Example of a batch electrodialysis
desalination kinetic
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Conductivity during a batch
desalination
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Comparision of the conductivity at
inlet and outlet of the cell

ED288h, Standard Spacer

95 ED200, 20 Zellpaare

50 \ Umax = 1V/ZP
| T=21,8-27,3°C

45 — \ Durchflisse: DIL: 69,5 L/h
. KONZ: 177 L/h
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Thank you very much for your attention.
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