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Introduction

Accurate, low-concentration CO: detection is crucial for environmental monitoring,
particularly in oceanographic studies. Exceptional absorption of anthropogenic-derived CO,
emissions has decreased the pH of the surface oceans, known as ocean acidification (OA)

Absorbance-based pH sensing

 Principle: Change in absorption or fluorescence properties of a pH sensitive indicator
results in a change in the intensity of the light transmitted through the fiber

 Sensing element: pH sensitive indicator
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as fast responses in extreme harsh conditions.
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Sensing materials for pH sensing

Research Objectives

_ o _ _ _ _ _ o _ Mok-coated optice;l fiber Sensing pH sensing Synthesis Compatibility with Advantages
» Hybrid Distributed fiber optic pH and CO, Sensing for Monitoring and Verification of N mechanism layer method reel-to-reel coating :

Marine Carbon Dioxide Removal Applications I TR S v | | Entrapment of B |
> Quantitative characterization of carbon-related oceanographic propertie T o e Mgl (SO oo s o esching
> Distributed Chemical (pH and CO,) Sensing (DCS) using sensing layer integrated fibers A | | gel matrix
» Selection and synthesis of polymer-based sensing layers and additives for pH and “ S L L ” \ Oxidative May not be Excellent environmental stability, resistance
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Time / min (Dip coating) repeatability and fast response
Initial specifications for evanescent-wave-based distributed sensing
Distributed pH sensing Distributed CO, sensing Sensing materials for CO, sensing Synthesis of CO, sensing layer and coating
Range pH 5.00 - pH 9.00 (point) 200 — 1500 ppm (point) . l Refractive Hedroohoh . CO2 Notable 1. Polymer Preparation: Mix with curing agents at a certain
ateria ydrophobicity | Detection :
Resolution 0.01 pH (point) +/- 5 ppm (point) Index Limit Properties weight ratio.
Spatial range > 1Km 2 1km Polymer ~141  [High ]T)ztgfmine i g::i’gﬁpmble’ 2. Incorporation of Fillers: Add ten wt% of MOFs; ensure
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intensity based optic fiber sensor fiber sensor Fiber Bragg Grating (FBG) sensor Framework) porosity 3. Coating: Coat optical fiber with the mixed matrix material.
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4. Curing: Cure the coated fiber in a controlled environment.
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—— Future Work
g ﬁ == ~ » Conduct long-term testing to evaluate sensor stability in varying environmental conditions.
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| Liontretecte i it » Explore additional sensing materials compatible with reel-to-reel coating and demonstration of distributed sensing
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