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INTRODUCTION

Recirculating range hoods use activated-carbon filters to reduce cooking odours and VOCs. Nitrogen adsorption on shredded filter samples characterizes accessible surface area and pore structure, but it does not show how the
carbon 1s distributed on its supporting mat or how the complete filter performs under flow. We therefore measure the working adsorption capacity of intact filter cartridges by monitoring the outlet concentration of methyl ethyl
ketone (MEK), a model VOC, 1n real time with PTR-MS. We then compare this capacity with the pore measurements to examine how both material properties and filter architecture relate to performance.

MATERIALS & METHODS

SAMPLES: Six homogeneous reference mats and 18 industrial filters with different architectures.
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The filter 1s shredded and placed in a porosimeter, where it adsorbs N at 77 K. Its uptake at different relative
pressures produces an adsorption isotherm.

A Brunauer—Emmett—Teller (BET) fit gives the monolayer capacity used to calculate SSA. Near-saturation uptake
estimates total pore volume; a t-plot estimates micropore area and volume.

The Liquid Calibration Unit (LCU) generates MEK gas at a known inlet concentration (C. = 1000 mg/m?).
The gas passes through the filter in its original cartridge; proton-transfer-reaction mass spectrometry (PTR-MS)
continuously measures outlet MEK concentration (C_ ).
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CONCLUSIONS

 The filter material's specific surface area (SSA) alone cannot explain working capacity across filter configurations.
 PTR-MS breakthrough tests on intact filters reveal performance differences missed by pore measurements.

 Homogeneous reference mats provide an SSA—capacity benchmark; filters with different geometries can fall below it.
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