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Introduction

• Current mercury measurement and detection for water quality monitoring requires laborious 

sampling and timely analysis, e.g. tedious digestion and preparation steps prior to analysis.

• Often, the concentration reported via analysis gives low value, yet extensive resources were used.

• Thus, gold nanoparticle combined with peptide offers instantaneous mercury detection in water for 

operators via a simple “Mercury screening kit” to indicate its presence.

Figure 1: Sample of current mercury measurement in industrial wastewater 

Figure 2: Illustration on aggregation of ligands on gold 
nanoparticles to Hg2+



Methodology
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Tripeptide Selection

•

•

• 11 novel tripeptides were selected as ligands for the gold nanoparticle sensor from 169 peptides model – target purity of 95-99% using solid phase 
peptide synthesis method.

• Verification of the purity and the peptide grade (based on molecular weight) determined via HPLC & MS Spectroscopy.



Semi Quantitative Screening
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Gold nanoparticle interaction with tripeptide
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Surface chemistry optimisation & selectivity to Hg

• Target to find an optimum conditions to stabilize the 
tripeptide of choice conjugation onto the gold nanoparticle 
surface, thus enhance the sensing signal.

• Tripeptide candidates – HCD, DCH, MCH, HCM
• Mercury ion (Hg2+) fixed for all conditions at 100 ppb.

Varying peptide concentration

Varying pH 

• Degree of aggregation (selectivity) for Hg is superior compared 
to other metals

• Sensitivity of DCH/HCD-AuNPs upon addition of 7 different 
concentration of Hg2+



Validation with produced water

•

•



Conclusion & Way forward

• Mercury presence via plasmonic detection is technically proven, 
however further investigation is required.

• Moving forward, the following could be further explored: 
• Field testing and validation

• Sensor miniaturization and integration

• Selectivity studies to evaluate other heavy metals.

• Long-term stability and reusability
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