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@)  Why conducting this research?

Interest:

- Efficient natural organic matter (NOM) removal for drinking water production
 Efficient on both hydrophobic and hydrophilic rich water sources
» Used as a front barrier treatment for NOM, or in combination with other processes
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@) Aim & Objectives

- Determine the impact of reduced regeneration frequency on the ion exchange equilibrium
and the subsequent influence on brine use, waste and water corrosivity using chloride and
bicarbonate as regenerants.
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we ) Selectivity coefficients & Model

lon exchange resins reach an equilibrium state between ions in the solution and ions on the resin.

= Selectivity coefficients describe the affinity for the resin.
= Model built in Matlab.
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Prediction of IEX equilibrium for resin initially saturated with one ion (CI-):
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Prediction of IEX equilibrium for resin saturated with more than one ion (cycle j):
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— Vary «a or a; until charge and mass balances match



@)  Determination of the selectivity coefficients

Estimated using data from IEX jar tests with water from a lowland river in the UK.

Anion Kicl KiHco3
Cl- 1 0.37 Observations:
SO.2 253 > 84  Similar Qrders of selectivity for
NO- 0.3 0.36 both resin forms

3 ' ' « Followed orders of % removal of
DOC 0.51 0.57

Orders of selectivity:

Cl-form resin: SO4% > DOC > HCO3 > NO5-
HCO;-form resin: S0O4% > DOC > Cl-= NOy
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Validation of the model

* Model compared to 15 non-regenerated IEX jar tests with water from a lowland river in the UK.

» Model uses constant K for all ions.
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caed ) \alidation of the model

* Model compared to 15 non-regenerated IEX jar tests with water from a lowland river in the UK.
* Model uses constant K for all ions.
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@)  Validation of the model — Variable K for DOC

* Model compared to 15 non-regenerated IEX jar tests with water from a lowland river in the UK.
* Model uses constant K for inorganic ions, variable K for DOC.
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Prediction of IEX equilibria without regeneration
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Model uses constant K for inorganic ions, K for DOC increases linearly.
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Observations:

« Secondary IEX occurs as resin is reused without regeneration.
* Resin saturated with NOM at cycle 1000.

« Similar results for HCO5-form resin.




‘ Performance of SIX at reduced regeneration frequency
NOM removal of scenarios studied : | 56% at cycle 1

41% at cycle 5

34% at cycle 20
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- Potential increase in corrosivity as bicarbonate-form resin is reused.

- Recovery of the adsorption capacity might be limited at reduced regeneration frequency.



Conclusions
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« Developed an IEX equilibrium prediction model that accounts for changes in the resin loading.

« Removal of DOC is complex because of favourable interactions between organic ions
themselves.

« |EXresin reuse reduces the treated water’s corrosivity and brine and waste volumes.

« Future research: Quantify the contribution of electrostatic interactions and physical adsorption
in the removal of NOM.

« Future research: Account for potential losses in adsorption capacity at reduced regeneration
frequency.
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