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Volatilization of Hypochlorous Acid from a Solution-Impregnated Fabric Filter in a
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The volatilization of free available chlorine (FAC) from a solution-impregnated fabric filter in a forced-air
vaporizing system was studied using sodium hypochlorite (NaOCl solutions of pH 5 to 10. In this system,
water was vaporized at the rate of 400 ml/h, Mo volatilization of chloride ions was observed when sodium
chloride solution was fed into the vaporizing apparatus. The amount of FAC volatilized increased when
NaOC1 solutions of low pHs and high FAC concentrations were fed into the apparatus. It was found that the
amount of FAC depended on the concentration of undissociated hypechlorous acid {HOCI) and the flow rate
of forced-air. When Staphvlococcns anrens cells attached to a wet cotton gauze were exposed to FAC-
cantaining air, their survival ratio gradually decreased with an increase in the exposure time, depending on
the amount of FAC volatilized. The logarithmic reduction of 3 log could be achieved by b-h exposure of
Staph. auwrens cells to air discharged from vaporization apparatus fed with NaOCl solution of approximately
10 mg FAC/L These results indicated thai HOC! is the FAC component volatilized in the forced-air
vaporizing apparatus, giving a moderate bactericidal effect against Staph. awreus on the surfaces.
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Fig. 1. Schematic diagram of the forced-air vaporizing
system fed with NaOCl solution. (A) Schematic view of the
equipment (B} Vaporizing section, Symbois  a, feed tanlk : b,
feed pump ¢, discharge pump : d, discharge tank : e ; plastic
tray for NaOCi solution © f, rotary fabric filter | g, direction
of rotation of fabric filter + h, forced-air inflow port | i, forced-
air discharge port ; J. direction of forced-air fow ; k, septum
between inflow and discharge ports.
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Fig. 2. Cg- of water in petri dish during operation of vaporizing
humidifier fed with NaCl solution of pH 8 at 23C. The
concentration of NaCl solution was 16mg/l. The vaporizing
humidifier was operated for 120 min at air flow rate of &’/
min.
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Fig. 3. Cu- of water in petri dish during operation of vaporizing
humidifier fed with NaOCl solutions of different pHs at 23T.
The FAC concentration of NaOCl solution was 10mg/{. The
vaporizing humidifier was operated for 120 min at an air-flow
rate of 5m/min. Symbols : [}, pH5: O, pH & &, pH 10,
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Fig. 4. Cq- of water in petri dish during operation of vaporizing
humidifier fed with NaOC! solutions of different FAC
concentrations. The pH of NaOC! solution was 8. The
vaporizing humidifier was operated for 120 min al an air-flow
rate of 5 m¥/min. Symbols : £1, 10mg FAC/T: O, 40mg FAC/
14, H00meg FAC/L
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Fig. 5. Effect of air-flow rate on the volatilization of FAC during
aperation of vaporizing humidifier fed with NaOCI solutions of
pH 8 at 23C. The FAC concentration of NaOCl solation was
10mg FAC/L Symbols 1 O, 5m*/min ; @, 2 m*/min,
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Fig. 6. Inactivation of Staph. @urens attached to cotton gauze
during operation of vaporizing humidifier fed with NaCl
and NaOCl solutions of pH 5 and 10 at 23C. The vaporizing
humidifier was operated for 120 min at air flow rate of 6m®
/min. Symbols @ [, NaCl (16mg/] pH 8} : O, NaQCl of pH 5
(10mg FAC/D) @, NaQCl of pH 10 {10mg FAC/D).
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