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REMOVAL OF NATURAL ORGANIC MATTER BY ANION EXCHANGE RESINS:
EFFECT OF RESIN CONDITIONING ON PH AND REMOVAL MECHANISMS AND EFFICIENCY

Problem Statement

Natural organic matter (NOM) .
* Qriginates from degradation and byproducts of living organisms and plants 8
 (Complex mixture (wide range of MW, hydrophobicity, functionalities) 8-
* Separation via Liquid Chromatograpy - Organic Carbon Detection (LC-OCD) into 5 fractions: ;:%
* Biopolymers (1) - Humic substances (2) - Building blocks (5) - Low MW acids (4) - Low MW neutrals (5) ) /\
High MW Low MW
Challenges 1 2 3 4 5

* (Complete removal not achieved by classical water treatment processes (eg. demineralisation via ion exchange (IEX) = remaining NOM: biopolymers & low MW neutrals)
* |ncreased risk on corrosion in steam cycle
* Formation of disinfection by-products during drinking water production
* Microbiological growth in water distribution systems
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BSA |EX - |[EX + + + H-bond - n.a.
Dextran H-bond +++ n.a. - n.a. - n.a.
MP62 MP68 MP64 MP600  MP500 ,
WA W/SBA  W/SBA  SBAtypell SBA typel Alginate IEX, H-bond - [+ |EX + |EX + H-bond, IEX +
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Resorcinol  H-bond, Tt-Tt, IEX +++ TC-TT +[++ TC-TC +++ TC-TT + +
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 Aromatic NOM: n-m interactions (all counter ion forms)
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* W/SBA resins: behaviour depends on ratio weak versus
strong basic functionalities

* Release of ions in subsequent batch experimtent

-> jonic strength 1; pH Tor 4

Conclusions

» Conditioning procedure influences equilibrium pH and ionic strength, affecting removal efficiency and mechanisms - especially in batch mode experiments
> Selection of resin and conditioning procedure enables optimal removal of targeted NOM (fraction)
» Insight in removal mechanisms helps to optimize regeneration procedures

> Future work on (NOM fractions from) real surface water to investigate the effects of this more complex water matrix on NOM removal
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