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HIGHLIGHTS GRAPHICAL ABSTRACT

o An electrodialysis system was studied
for separating organic and inorganic
anions.

o The effect of organic properties on sep-
aration performance were investigated.

» Machine learning was explored to unveil
the key factors for separation behavior.

e An improved multi-membrane reactor
was studied for deep separation.

ARTICLE INFO ABSTRACT
Keywords: The extraction of organic anions from saline solution is i for enhanci effi-
Electradialysis ciencies and advancing resource recovery methodol, This study duces an efficient (ED)

Separation charscteristics
Organic anions

Machine leaming
Performance prediction

system with anion exchange membranes (AEMs) for the selective separation of organic anions from inorganic
anions in high-salt waste solutions. The effects of organic anionic species and variations in current density were
comprehensively investigated. A detailed investigation of thirteen organic anions was both experimentally

assessed and modeled to elucid: on affecting selective separation. Remarkably, it

achieved superior recovery rates for two kinds of organic anions includi i biotics and sul-

fonated with i 85 % and 90 %, respectively. The contribution of each physi-

‘hemical was machine learning techniques. It demonstrated that

molecular size and charge density are critical factors affecting organic anions separation dynamics, both of which

had an influence weight of more than 18 %. A i the of a multi reactor facili-

tated the deep ion process, achieving ion degree 20. This research not only offers fresh
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