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Abstract

In this study, Box-Behnken response surface methodology was employed as the optimization tool to
determine the desired settings for three parameters that were investigated - Cr concentration, plating
potential, and plating temperature. The response variables were viscosity, conductivity, plating efficiency,
and Knoop hardness (HK). A two-electrode cell composed of a Ni-plated brass cathode and SS304 anode
with a DC power supply was used to deposit chromium from the prepared electrolytes. As a result, the
analysis showed that the plating system can reach 20-40% plating efficiency, and Cr deposits with 300-1000
HK value. The optimized setting was determined to be at 132 g/L Cr concentration, 1.45 V plating potential,
and 40 oC temperature, and has a predicted viscosity value of 28.3 mPa-s, conductivity reading of 13.9
mS/cm, 30% plating efficiency, and 966 HK value.

Introduction

The need to develop a new chromium plating system that is safer, cleaner, utilizes Cr(lll) salt and non-
aqueous system emerges. In this context, non-aqueous electrolytes such as ionic liquids demonstrated a
promising alternative to this concern. lonic liquids, particularly deep eutectic solvents, are simply ionic
materials that are liquid at room temperature and known to have ionic character, non-volatile, wide
electrochemical window, and are more environmentally accepted than traditional aqueous plating baths.

Objective

This study presents preliminary results in developing a sustainable trivalent
chromium plating system. Chromium plating from deep eutectic solvent-based
electrolytes had already showed promising potentials as supported from the
collected data from published papers. This study takes a step to optimize a process
recipe for a target application.
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Plating efficiency (PE) was found to be affected by all
investigated factors. The trends observed (Fig 1c) were
that increasing Cr concentration and decreasing plating
temperature promotes better efficiency. The presence of
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