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Abstract

This study reports quantity and composition of infectious waste, waste collection and
waste management using an incinerator. Also including in this report is the measurement and
dispersion prediction of significant air pollutants emitted from the incinerator such as CO, NO_,
and PM,, and the indoor air quality analysis. The analysis of indoor air quality consists of the
measurement of VOCs and bacteria in the Fort Sappasitthiprasong hospital, Ubonratchathani, and
the development of lab scale air treatment unit. From the study, the infectious waste of the Fort
Sappasitthiprasong hospital is roughly 50-75 kg/day, which comes mainly from patient wards.
The major waste compositions are general infectious waste and rubber. Results of air pollutant
measurements suggest that the quantity of waste burnt in each cycle essentially affects CO and
PM,, emissions. For 100 kg burnt waste cycle, the 1-hr average and 1-hr maximum CO
concentrations are 3-170 pm and 100-6,400 ppm, respectively. Some of the 1-hr average CO
concentrations excess a standard (125 ppm). The 1-hr average and 1-hr maximum PM,
concentrations are 295-830 ppm and 740-3,000 ppm, respectively. There are a number of these
concentrations which are relatively higher than a standard (200 ppm). Once the quantity of burnt
waste was changed to 50 kg per cycle, the 1-hr average and 1-hr maximum CO concentrations
significantly decrease, ranging from 3-80 ppm and 20-1,500 ppm, respectively. However,
changing the waste quantity for each cycle has inconsiderable effect on NO,_ concentrations. The
1-hr average NO_ concentrations for 50 and 100 kg burnt waste range from 2-90 ppm, which do
not excess the standard (250 ppm). Results from the AERMOD modeling indicate that the
average and maximum concentrations of the three pollutants in the ambient do not exceed the
standards. The maximum of 1-hr average CO concentrations is 232 ug/m3 (< 40,000 ug/m3).

The maximum of 24-hr average PM,, concentration is approximately 50 },tg/m3, occurring in
January. The maximum of 1-yr average NO_ concentration is 0.12 ug/m3, occurring in March.
The area having the most impact of air pollutant dispersion is the patient ward three. Results
from indoor air quality analysis show that dichloromethane is the predominantly air pollutant in
every sampling point. Their concentrations at some sampling points exceed the German guideline
2 mg/rn3). Whereas, bacteria concentrations do not exceed the HAIAQQ standard (1,000
CFU/m’ (8 hr average)) in all sampling point. This indoor air quality can potentially be alleviated
by using the lab scale air treatment unit developed in this study. The treatment process in this unit

uses Photocatalytic oxidation. Results from the experiments to treat synthetic air pollution



indicate that the unit yields approximately above 90% of treatment efficiency within short period
of time (less than 20 minutes). Therefore, this unit has high potential performance to be used as

air treatment system, in which larger scale unit should be further developed.

Keyword: Infectious Waste, Infectious Waste Incinerator, Air Pollutant Dispersion, AERMOD

Mathematical Modeling, Photocatalytic Oxidation Process
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