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This study evaluates the performance of the membrane distillation (MD) process using supported 

flat-sheet PVDF membranes fabricated via non-solvent induced phase separation (NIPS) with γ-

valerolactone (GVL) as a sustainable solvent. Membrane surfaces were further functionalized with 

nanostructured, chemically tailored coatings to enhance liquid repellency and separation 

performance. To improve permeate flux (by reducing thickness) while ensuring mechanical 

stability, membranes were cast onto GVS non-woven supports (Sanko). Membranes with pore sizes 

of 0.2–0.5 µm were scaled from lab-scale (6 × 12 cm) to pilot-scale (21 × 21 cm). For the 0.5 µm 

membranes (SUP-PGVL0.5), various casting gap thicknesses (150–300 µm) were tested to 

determine the optimal one. Casting conditions were optimized both under ambient and controlled 

(climatic chamber) environments. To confirm reproducibility, five SUP-PGVL0.5 membranes with 

300 µm thickness were produced using a single coagulation bath. Experimental tests were 

conducted in a Direct Contact MD (DCMD) configuration using deionized water as the feed, under 

defined operating conditions. Variations in casting thickness were found to directly affect 

membrane structure and permeate flux. The SUP-PGVL0.5_300 membrane exhibited the highest 

average permeate flux, reaching 13.5 kg/m²·h, with performance remaining stable over time. This 

membrane was thus identified as a strong candidate for scale-up. Reproducibility tests on the SUP-

PGVL0.5_300 membranes, all prepared in the same coagulation bath, demonstrated consistent flux 

values and temporal performance, confirming the reliability of the fabrication process. This 

controlled approach was specifically designed to minimize variability and yielded membranes with 

reproducible properties.  

Tests comparing coated and uncoated SUP-PGVL0.5_300 membranes showed a reduction in flux 

from 13.5 to 7.5 kg/m²·h, respectively. Nevertheless, performance reproducibility and long-term 

stability were confirmed for the coated membranes. Finally, reproducibility tests on supported 

membranes with a pore size of 0.2 µm (SUP-PGVL0.2_300) also demonstrated stable flux and 

consistent performance over time. 
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