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Abstract
A highly sensitive fiber-optic salinity sensor synergistically combining long-period gratings (LPG)
and stimuli-responsive polyelectrolyte multilayers is demonstrated. The LPG coupled with LPo,10
cladding mode was coated with ionic-strength-responsive chitosan (CHI)/poly (acrylic acid)
(PAA) polyelectrolyte multilayers via the layer-by-layer (LbL) assembly technique. This LbL-
coated LPG was exposed to NaCl solutions with varying concentrations for salinity measurement.
The LPG resonance wavelength underwent a change from red shift to blue shift at the salt
concentration of 0.5 M over the 0.1-0.8 M range at pH 7.5. A significant blue shift with a sensing
response of 36 nm/M was observed from 0.5 to 0.8 M, relevant to that of seawater. This sensitivity
is one order of magnitude higher than that obtained using as fabricated LPG without the stimuli-
responsive LbL multilayers as well as documented studies. The mechanism associated with the
salinity response of the LbL multilayers is discussed.
Keywords: Fiber-optic sensors; ; ; ; , Salinity, Long period gratings, Polyelectrolytes, Layer-by-
layer assembly
1. Introduction

Real-time monitoring of salt concentration in aqueous solution is in increasing demand for a variety of
sectors ranging from life sciences, agriculture to climate and marine studies. For example, maintaining
specific salt concentrations is important for vital functions of many animals and plants, and is critical for

shellfish productivity and algal blooms [1]. Salinity measurements are also crucial in climate change

research, as they provide essential information on factors influencing global weather such as ocean
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