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ABSTRACT

This study examined the disinfection in combined sewer overflows (CSOs) by pulsed ultraviolet (PUV). The reflectors
(stainless steel. mirror, aluminium foil, aluminium (1050), aluminium (6061), aluminium (5052), and aluminium mirror) of
PUV irradiation was performed in a 90 L stainless reactor at a constant temperature of 20°C and an applied power of 4000
W. The reflection efficiency of reflectors were showed 1.00 (aluminium mirror) ~ 1.48 (aluminium foil) does. The case of a
rough surface analysis using SEM showed high reflectance, was the case of a smooth surface and a low reflectivity. Pseudo
first-order rate constant calculated results, has a higher reflectivity values were more than twice as high compared to the
low reflectivity. Affected Total coliforms disinfection time, depending on the type of reflector is considered.
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Fig. 1. Schematic diagram for PUV reflection test.
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Fig. 2. Reflection efficiency of UVC with stainless steel. mirror,
aluminium foil, aluminium (1050), aluminium (6061), aluminium
(5052), and aluminium mirror.
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Fig. 3. Removal rate of total coliforms by PUV depending on the distance, power, SS conc., and irradiation time.
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Table 1. UVC dose of reflectors

Aluminium Aluminium Mirror Aluminium Aluminium Stainless Aluminium
mirror (6061) (1050) (5052) steel foil
1.00 1.01 1.03 1.13 1.15 1.16 1.48

Aluminium Mirror Aluminium (6061)

Mirror Aluminium (1050)

Aluminium (5052) Stainless steel

Aluminium foil(Au 1000)

Fig. 4. SEM images of reflectors (stainless steel. mirror, aluminium foil, aluminium (1050), aluminium (6061), aluminium (5052), and

aluminium mirror)

Hje] UVCE wRrfsle] tid vkl & 7P =2 Wb
w88 By

HIALSo] Adoldh 1S 45H7] 918 SEMS ©]83}
of Z} WAl S A Btttk E423 Fig. 4
oM EHe kel o] FiHem W RiES Kol
aluminium mirror, aluminium(6061), mirrore] 73-%- 3
=30] Aa1, HRF AFS BHlon, JuFor =&
HEALE-S B2l aluminium(1050), aluminium(5052), stainless
steel 2 aluminium foil(Alu 1000)2] 3¢ EHe] ==
o] AU, A3 XWS TAT & UM F, SEM #
A B8l TS W 540] UVC YRS AAs)
= A T Rl Ae &I 5 sl

o & rr

3.3. HEALA[O] 2 CHEMR AfHE

Fig. 55 ZF ¥RARAol] e ot AFEES Hla
old], 71& A7l 9 aluminium foil®] 7% ThE
HAzo] FYS A 50 cmZHA] 100% AASE A
Tefsio] W Aol et WMo The el

HwE 9fafl PUV HEZZRE] o) A& 55 cm= ‘n‘Z]
slxich. A@23 uve vREEe] 7P =8k Aluminium
foil 2 Alu 100091419] gt APEE-2 81.0%(SD 4.6)
9} 80.4%(SD 2.3)& 7F¥ =4 UEREOH, UVC ¥}
£o] 7P 2 aluminium mirrors 62.5%(SD  1.8)1
A 7P g AAES B 3R, U sRrAIES] A

il

k)
pal

o mlo r—[o W

% removal

Alumini jnium  Mior  Alumini inium Stainless Aluminium Alu 1000
mimor - (6061) (1050)  (5052)  steel  foil
Coated materilas

Fig. 5. Removal rate of total coliforms by with coated materials
(irradiation time : 10 sec, SS conc. : 20 mg/L, power : 4000 W,
distance : 55 cm).
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Table 2. Pseudo first-order rate constant for the PUV degradation of Total coliforms (In(E/E) = -kt, sec™!)

Aluminium mirror Aluminium (6061) Mirror Aluminium (1050)
4.70 x 1072 334 x 1072 2.93 x 1072 2.65 x 107

Aluminium (5052) Stainless steel Aluminium foil Alu 1000
2.63 x 107 2.55 %107 2.11x 107 2.18 x 107
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