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AgNP-DT8 Sensor for the Detection of 
Inorganic Arsenic (III) by Surface-Enhanced 
Raman Spectroscopy

Abstarct

Statement of the Problem: Arsenic, As (III) and (V), in water is one of the most toxic agents for environment 
ecosystems and human health hazards. From those two species, As (III) has more toxicity in humans than 
As (V). Specially affected zones are India and Bangladesh where arsenic concentrations are 50μg/L while 
de World Health Organization (WHO) sets an acceptable concentration limit in drinking water of no more 
than 10μg/L. Different physical chemistry techniques are commonly used to detect arsenic in drinking 
water like liquid chromatography inductively coupled plasma mass spectroscopy, atomic absorption or 
emission spectroscopy that need laboratory analysis. The in situ application of portable Surface Enhance 
Raman Scattering (SERS) has been previously studied with good results, especially for the detection of 
As (V). Using the appropriate nano-particle sensor it can be achieved concentrate detection up to 10-9 
mol/L, aprox. 0.075μg/L. Nevertheless the most poisoning arsenic, As (III), suffers an easily oxidation to 
As (V) due to the radiation exposition during the SERS analysis. This effect has not been solved yet and, 
thus, it’s not possible to know the real As (III) concentration in drinking water. We proposed a silver nano-
particle sensor, AgNP, specially functionalized with 1,8-Octanedithiol (DT8) for a sensitive and selective 
detection of As (III) in drinking water. The affinity of As for the thiol (-SH) chemical groups is already known 
in Dimercaprol, an antidote for arsenic poisoned systems. At the same time, DT8 has been used before 
as a linked molecule from AgNP to some molecules which are not attracted on metal surface. Over this 
hypothesis, we are developing an arsenic (III) detector where the ion can be captured by adjacent thiol 
groups from the DT8 molecules linked on AgNP in order to capture the As (III) in between gaps, avoiding 
ion oxidation, Fig 1. 
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