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INTRODUCTION ANALYSIS RESULTS

Copper-based catalysts play a pivotal role in CO, hydrogenation to methanol,
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Slurry stability is influenced by rheology, milling conditions, and material (PVB)
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composition, affecting particle dispersion, wettability, and film uniformity [1]

[2]. Poor formulation can cause aggregation, uneven deposition, and weak Phase 1: Slurries with Different Catalyst Concentration

adhesion, compromising durability. Optimising these factors ensures a well-
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. Identifying the best combination of organic and inorganic binders
Fig. 2: Zeta potential (left) and viscosity (right) measurements of slurries with different catalyst concentrations

The goal is to achieve zeta potential (=+15 mV) to obtain a sufficient repulsive

force between particles to avoid agglomeration and sedimentation and

optimal viscosity (5 cP = x = 30 cP) to ensure proper wettability and uniform Phase 2: Slurries with Different Combinations of Binders
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Slurries are milled for 24 hours in a ball mill to ensure uniform dispersion.
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Viscosity is measured first after milling to assess initial flow properties and
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again after zeta potential analysis once the slurry is adjusted to the optimal
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pH to ensure suitability for dip-coating.
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Zeta potential is measured using pH titration to determine the pH at which (a)

particle repulsion is maximum to ensure a well-suspended slurry,. Viscosity analysis result
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Fig. 1: Experimental matrix for the preparation of stable slurry K I ' F I N D I N G ;

15 wt.% slurry achieved optimal stability, while 30 wt.% led to excessive
thickness and poor adhesion. SLO6 performed better than SLO2, while SLO7

Phase 1: Catalyst Concentration Variation
failed to meet the zeta potential target (+15 mV). PVB-based slurries were

Different catalyst concentrations, 10, 15, 20, 25 and 30 wt.%, are tested

while keeping binder composition constant (2 wt% polyvinyl alcohol & 7 highly viscous, with excessively high zeta potential in the basic region and

wt.% colloidal alumina) and slurries are named from SLO1 to SLO5. res- only SL10 met the stability and viscosity criteria. In dip-coating performance,

pectively. The best concentration is selected based on achieving the target 5L02 and 5L06 exhibited good coating quality and adhesion.

zeta potential and viscosity range. R ES EA R c H 0 UT LO 0 K

Phase 2: Binder Optimisation Dip-coating optimisation, followed by investigation on post-treatment
Two organic binders (PVA, PVB) and three inorganic binders (colloidal alu- parameters. Further refinement of slurry stability through binder and
mina, silica, and zinc oxide) are evaluated. The effect of binder combina- dispersant optimisation. Evaluating long-term performance of coated
tions on rheology was analysed. catalysts under reaction
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