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Abstract: 14-Dioxane is an EPA priority pollutant often found in contaminated ground

waters and industrial effluents.

Conventional

water treatment techniques are limited to

decompose this compound effectively. Therefore, an advanced oxidation process system (AOP)
was used for the degradation of 1,4-dioxane. This research investigates the effect of adding
oxidants, such as ozone, air, and H2O» during the UV irradiation of 1,4-dioxane solution. In
order to analyze 1,4-dioxane, a modified 8270 method, which is an improved method of U.S
EPA 8720, was used. Degradation efficiencies of 1,4-dioxane by only UV irradiation at
various temperatures were not significant. However, The addition of oxidants and air bubbling
in the UV irradiation system for 1,4-dioxane decomposition showed the higher 1,4-dioxane
degradation rate. And, during AOP treatment the tendency of TOC changes was similar to

that of 1,4-dioxane decomposition rate.
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~
uv Lamo\ Control box
Tt S|
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Sample output 77"
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UV Reactor UV Lamp
Reactor 40 w, 80 w,
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Diameter 120 mm | Wavelength 235 nm
Line volume | 200 mL Quantity 3

Fig. 1. The design and condition of UV
photooxidation reactor.
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|

5 mL Sample

- Standard 1 uL, NaCl 0.5 g
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Extraction
[
) ¥
Organic solvent layer Water layer
<— Dehydration l
GC/MSD Exhaust

Fig. 2. Sample preparation of 1,4-dioxane.
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Table 1. GC/MS operation conditions for 1,4-dioxane
Column Ultra2(25 m x 0.2 m LD x 0.33 #n Film Thickness)
Carrier gas flow He (1 mL/min)
Injection Mode Splitless
Inject port temp. 200C
Transfer line temp 280°C
0 ! initial hold time rate final final
ven temp. temp.(C) (min) (*C/min) temp. (C) | time (min)
program
35 7 20 200 24
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Fig. 3. Degradation of 14-dioxane at only
UV irradiation.
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Fig. 4. Degradation of 1,4-dioxane at various
temp with UV irradiation.
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Fig. 5. Degradation of 1,4-dioxane at bubbling
with UV irradiation.
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Fig. 6. Degradation of 14-dioxane at Os with
UV irradiation.
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Fig. 7. Degradation of 1,4-dioxane at bubbling
and Os with UV irradiation.
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Fig. 8. Degradation of 1,4-dioxane at various
HoO2 concentrations with uv
irradiation.
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