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Reduction of olfactory discomfort in inhabited premises from areas with mofettas through cellulosic derivative–polypropylene hollow fiber composite membranes
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Abstract: Hydrogen sulfide is present in active or extinct volcanic areas (mofettas). The habitable premises in these areas are affected by the presence of hydrogen sulfide, which, even in low concentrations, gives off a bad to unbearable smell. If the living spaces considered are closed enclosures, then a system can be designed to reduce the concentration of hydrogen sulfide. This paper presents a membrane way to reduce the hydrogen sulfide concentration to acceptable limits using a cellulosic derivative-propylene hollow fiber based composite membrane module. The cellulosic derivatives considered were carboxymethyl cellulose (NaCMC), cellulose acetate (CA), methyl 2–hydroxyethyl–cellulose (MHEC), and 2–hydroxyethyl–cellulose (HEC). In the permeation module, hydrogen sulfide is captured with a solution of cadmium that forms cadmium sulfide, usable as a luminescent substance. The composite membranes were characterized by SEM, EDAX, FTIR, FTIR 2D maps, thermal analysis (TG and DSC) and from the perspective of hydrogen sulfide air removal performance. To determine the process performances, the variables were: the nature of the cellulosic derivative–polypropylene hollow fiber composite membrane, the concentration of hydrogen sulfide in the polluted air, the flow rate of polluted air, and the pH of the cadmium nitrate solution. Pertraction efficiency was maximum for the sodium carboxymethyl-cellulose (NaCMC)-polypropylene hollow fiber membrane, a hydrogen sulfide concentration in the polluted air of 20 ppm, polluted air flow rate of 50 L/min, and a pH of 2 and 4.
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[bookmark: _Hlk172212416]Figure S1. Scanning electron microscopy for cellulose acetate–polypropylene hollow fiber membrane (P2): (a) composite membrane section; (b) membrane surface at 20,000× magnification; (c) membrane surface at 40,000× magnification; (d) membrane surface at 80,000× magnification; and (e) membrane surface at 160,000× magnification.
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[bookmark: _Hlk172212455]Figure S2. Scanning electron microscopy for methyl 2–hydroxyethyl–cellulose (MHEC)–polypropylene hollow fiber membrane (P2): (a) composite membrane section; (b) membrane surface at 20,000× magnification; (c) membrane surface at 40,000× magnification; (d) membrane surface at 80,000× magnification; and (e) membrane surface at 160,000× magnification.
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[bookmark: _Hlk172212485]Figure S3. Scanning electron microscopy for 2–hydroxyethyl–cellulose (HEC)–polypropylene hollow fiber membrane (P2): (a) composite membrane section; (b) membrane surface at 20,000× magnification; (c) membrane surface at 40,000× magnification; (d) membrane surface at 80,000× magnification; and (e) membrane surface at 160,000× magnification.
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[bookmark: _Hlk172212578]Figure S4. Fourier Transform Infra-Red (FTIR) spectra for P2 composite membrane.
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Figure S5. Fourier Transform Infra-Red (FTIR) spectra for P3 composite membrane.
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[bookmark: _Hlk172212663]Figure S6. Fourier Transform Infra-Red (FTIR) spectra for P4 composite membrane.
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[bookmark: _Hlk172212735]Figure S7. FTIR 2D maps for cellulose acetate–polypropylene hollow fiber membrane: (a) the video image; (b) 2D image at wavenumber 3386 cm−1; (c) 2D image at wavenumber 2950 cm−1; (d) 2D image at wavenumber 1639 cm−1; and (e) 2D image at wavenumber 1170 cm−1; (f) color scale.
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(f)
[bookmark: _Hlk172212775]Figure S8. FTIR 2D maps for methyl 2–hydroxyethyl–cellulose –polypropylene hollow fiber membrane: (a) the video image; (b) 2D image at wavenumber 3386 cm−1; (c) 2D image at wavenumber 2950 cm−1; (d) 2D image at wavenumber 1639 cm−1; and (e) 2D image at wavenumber 1170 cm−1; (f) color scale.
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[bookmark: _Hlk172212946]Figure S9. FTIR 2D maps for 2–hydroxyethyl–cellulose –polypropylene hollow fiber membrane: (a) the video image; (b) 2D image at wavenumber 3386 cm−1; (c) 2D image at wavenumber 2950 cm−1; (d) 2D image at wavenumber 1639 cm−1; and (e) 2D image at wavenumber 1170 cm−1; (f) color scale.
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[bookmark: _Hlk172212995]Figure S10. Detail of thermal diagrams for P1.
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[bookmark: _Hlk172213129]Figure S11. Detail of thermal diagrams for P2.
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[bookmark: _Hlk172213183]Figure S12. Detail of thermal diagrams for P3.



[image: O imagine care conține text, diagramă, linie, Interval

Descriere generată automat]
[bookmark: _Hlk172213347]Figure S13. Detail of thermal diagrams for P4.
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[bookmark: _Hlk172213842]Figure 14. Zoom-in detail for Figure 11 (see the main paper), in case of P5.
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[bookmark: _Hlk172213907]Figure 15. Detail of thermal diagrams for P5.
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