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‭Abstract:‬
‭Air‬‭pollution‬‭is‬‭a‬‭significant‬‭environmental‬‭concern‬‭that‬‭directly‬‭impacts‬‭human‬‭health‬‭and‬
‭ecosystems.‬‭Volatile‬‭organic‬‭compounds‬‭(VOCs)‬‭are‬‭a‬‭major‬‭component‬‭of‬‭air‬‭pollutants‬‭and‬
‭contribute‬‭to‬‭various‬‭adverse‬‭effects,‬‭including‬‭respiratory‬‭issues,‬‭allergic‬‭reactions,‬‭and‬‭the‬
‭formation‬‭of‬‭secondary‬‭pollutants.‬‭This‬‭thesis‬‭focuses‬‭on‬‭the‬‭analysis‬‭of‬‭VOCs‬‭in‬‭air‬‭pollutants‬‭to‬
‭gain‬‭insights‬‭into‬‭their‬‭sources,‬‭distribution,‬‭and‬‭potential‬‭remediation‬‭strategies.‬‭The‬‭research‬
‭investigates‬‭the‬‭analytical‬‭techniques‬‭employed‬‭for‬‭VOC‬‭identification‬‭and‬‭quantification,‬‭explores‬
‭the‬‭impact‬‭of‬‭VOCs‬‭on‬‭air‬‭quality,‬‭and‬‭assesses‬‭the‬‭methods‬‭used‬‭for‬‭VOC‬‭source‬‭apportionment.‬
‭Furthermore,‬‭this‬‭study‬‭aims‬‭to‬‭provide‬‭a‬‭better‬‭understanding‬‭of‬‭the‬‭relationship‬‭between‬‭VOC‬
‭emissions‬‭and‬‭air‬‭pollution,‬‭facilitating‬‭the‬‭development‬‭of‬‭effective‬‭mitigation‬‭strategies‬‭and‬
‭policies.‬
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‭-‬‭Background‬‭on‬‭air‬‭pollution‬‭and‬‭its‬‭impact‬‭on‬‭human‬‭health‬‭and‬‭the‬‭environment‬
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‭pollutants‬
‭-‬‭Research‬‭objectives‬‭and‬‭outline‬‭of‬‭the‬‭thesis‬

‭Chapter‬‭2:‬‭Analytical‬‭Techniques‬‭for‬‭VOC‬‭Analysis‬
‭-‬‭Discussion‬‭on‬‭the‬‭analytical‬‭techniques‬‭used‬‭for‬‭VOC‬‭identification‬‭and‬‭quantification‬‭in‬‭air‬
‭pollutants,‬‭including‬‭gas‬‭chromatography-mass‬‭spectrometry‬‭(GC-MS),‬‭proton‬‭transfer‬
‭reaction-mass‬‭spectrometry‬‭(PTR-MS),‬‭and‬‭solid-phase‬‭microextraction‬‭(SPME)‬
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‭-‬‭Exploration‬‭of‬‭sample‬‭collection‬‭and‬‭preparation‬‭methods‬‭for‬‭VOC‬‭analysis‬‭in‬‭air‬‭pollutants‬

‭Chapter‬‭3:‬‭Impact‬‭of‬‭VOCs‬‭on‬‭Air‬‭Quality‬
‭-‬‭Examination‬‭of‬‭the‬‭effects‬‭of‬‭VOCs‬‭on‬‭air‬‭quality,‬‭including‬‭their‬‭role‬‭in‬‭the‬‭formation‬‭of‬
‭ground-level‬‭ozone,‬‭smog,‬‭and‬‭secondary‬‭aerosols‬
‭-‬‭Analysis‬‭of‬‭the‬‭health‬‭impacts‬‭associated‬‭with‬‭exposure‬‭to‬‭VOCs,‬‭such‬‭as‬‭respiratory‬‭issues,‬
‭allergies,‬‭and‬‭carcinogenic‬‭effects‬
‭-‬‭Evaluation‬‭of‬‭VOCs‬‭as‬‭indicators‬‭for‬‭source‬‭identification‬‭and‬‭quantification‬‭of‬‭air‬‭pollution‬
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‭-‬‭Overview‬‭of‬‭the‬‭methods‬‭used‬‭for‬‭VOC‬‭source‬‭apportionment,‬‭such‬‭as‬‭receptor‬‭modeling,‬‭chemical‬
‭fingerprinting,‬‭and‬‭positive‬‭matrix‬‭factorization‬‭(PMF)‬
‭-‬‭Discussion‬‭on‬‭the‬‭challenges‬‭and‬‭uncertainties‬‭in‬‭VOC‬‭source‬‭apportionment,‬‭including‬‭the‬
‭identification‬‭of‬‭specific‬‭emission‬‭sources‬‭and‬‭the‬‭influence‬‭of‬‭meteorological‬‭factors‬
‭-‬‭Exploration‬‭of‬‭the‬‭applications‬‭of‬‭VOC‬‭source‬‭apportionment‬‭in‬‭air‬‭pollution‬‭control‬‭strategies‬‭and‬
‭policies‬
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‭Chapter‬‭5:‬‭VOC‬‭Emission‬‭Sources‬‭and‬‭Profile‬
‭-‬‭Examination‬‭of‬‭the‬‭major‬‭emission‬‭sources‬‭of‬‭VOCs,‬‭including‬‭transportation,‬‭industrial‬‭processes,‬
‭and‬‭fuel‬‭combustion‬
‭-‬‭Analysis‬‭of‬‭the‬‭VOC‬‭emission‬‭profiles‬‭from‬‭different‬‭sources‬‭and‬‭their‬‭contribution‬‭to‬‭air‬‭pollution‬
‭-‬‭Evaluation‬‭of‬‭temporal‬‭and‬‭spatial‬‭variations‬‭in‬‭VOC‬‭emissions,‬‭including‬‭diurnal‬‭patterns‬‭and‬
‭urban-rural‬‭gradients‬

‭Chapter‬‭6:‬‭Health‬‭and‬‭Environmental‬‭Implications‬‭of‬‭VOCs‬
‭-‬‭Exploration‬‭of‬‭the‬‭health‬‭effects‬‭associated‬‭with‬‭exposure‬‭to‬‭specific‬‭VOCs,‬‭such‬‭as‬‭benzene,‬
‭formaldehyde,‬‭and‬‭toluene‬
‭-‬‭Analysis‬‭of‬‭the‬‭environmental‬‭impacts‬‭of‬‭VOCs,‬‭including‬‭their‬‭role‬‭in‬‭the‬‭formation‬‭of‬
‭photochemical‬‭smog,‬‭acid‬‭rain,‬‭and‬‭greenhouse‬‭gases‬
‭-‬‭Discussion‬‭on‬‭the‬‭regulations‬‭and‬‭guidelines‬‭for‬‭VOC‬‭emissions‬‭and‬‭exposure‬‭limits‬

‭Chapter‬‭7:‬‭Mitigation‬‭Strategies‬‭and‬‭Future‬‭Perspectives‬
‭-‬‭Assessment‬‭of‬‭the‬‭methods‬‭and‬‭technologies‬‭for‬‭VOC‬‭emission‬‭control,‬‭such‬‭as‬‭catalytic‬
‭converters,‬‭biofiltration,‬‭and‬‭adsorption‬‭techniques‬
‭-‬‭Evaluation‬‭of‬‭the‬‭potential‬‭for‬‭VOC‬‭reduction‬‭through‬‭improved‬‭industrial‬‭processes,‬‭alternative‬
‭fuels,‬‭and‬‭lifestyle‬‭changes‬
‭-‬‭Exploration‬‭of‬‭future‬‭research‬‭directions,‬‭including‬‭the‬‭development‬‭of‬‭advanced‬‭analytical‬
‭techniques,‬‭the‬‭assessment‬‭of‬‭emerging‬‭VOCs,‬‭and‬‭the‬‭integration‬‭of‬‭VOC‬‭monitoring‬‭in‬‭air‬‭quality‬
‭management‬‭systems‬

‭Chapter‬‭8:‬‭Conclusion‬
‭-‬‭Summary‬‭of‬‭the‬‭main‬‭findings‬‭and‬‭contributions‬‭of‬‭the‬‭thesis‬
‭-‬‭Discussion‬‭on‬‭the‬‭implications‬‭of‬‭analyzing‬‭VOCs‬‭in‬‭air‬‭pollutants‬
‭-‬‭Recommendations‬‭for‬‭further‬‭research‬‭and‬‭efforts‬‭in‬‭mitigating‬‭VOC‬‭emissions‬‭and‬‭improving‬‭air‬
‭quality‬

‭This‬‭thesis‬‭aims‬‭to‬‭contribute‬‭to‬‭the‬‭understanding‬‭and‬‭management‬‭of‬‭air‬‭pollution‬‭by‬‭analyzing‬
‭volatile‬‭organic‬‭compounds‬‭(VOCs)‬‭in‬‭air‬‭pollutants.‬‭By‬‭examining‬‭the‬‭analytical‬‭techniques‬‭for‬‭VOC‬
‭analysis,‬‭investigating‬‭the‬‭impact‬‭of‬‭VOCs‬‭on‬‭air‬‭quality,‬‭and‬‭evaluating‬‭the‬‭methods‬‭for‬‭VOC‬‭source‬
‭apportionment,‬‭this‬‭research‬‭will‬‭provide‬‭valuable‬‭insights‬‭into‬‭the‬‭sources,‬‭distribution,‬‭and‬
‭potential‬‭health‬‭and‬‭environmental‬‭implications‬‭of‬‭VOCs.‬‭The‬‭findings‬‭will‬‭contribute‬‭to‬‭the‬
‭development‬‭of‬‭effective‬‭mitigation‬‭strategies‬‭and‬‭policies,‬‭promoting‬‭improved‬‭air‬‭quality‬‭and‬
‭human‬‭well-being.‬
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