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Inactivation of Bacteria in Water by Ultraviolet
Irradiation and Photocatalyst

Takumi TANAKA, Takako AIZAWA®' and Mari ASAMI*'

Abstract

Inactivation of bacteria in water by the phtocatalyvtic oxidation and repression of the
photoreactivation were studied .

By counting bacteria with Standard Plate Count (SPC) method and heterotrophic
bacteria in the river water, the mactivation and photoreactivation effects under the
condition of 2odnm-ultraviolet irradiation and that of the black Lght (peak:352nm)
irradiation was examined. The inactivation effect by 254nm—ultraviclet irradiation was
particularly remarkable than the black light irradiation, while the oxidative
degradation potential was almost equivalent, And it was proved that the
photoreactivation of bacteria could be suppressed by using the photocatalvst with
2odnm-ultraviolet irradiation. Ceneration of aldehydes was confirmed in  the
SSdnm—ultraviolet irradiation with photocatalyst of tap water, river water, and
groundwater, however, their amount were very limited in typical reaction time for

mnactivation.
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Table 1 Reactor condition 1
{Section 2.2, 2.3, 2.4 Experiment)
Water volume a0ml
Area of TiO, Catalyst A 167 ed
Basearea 167 . ded
Water thickness . 3 me
Ultraviolet (V) 15W
Wave length 254nm
Irradiation 0. 3mWe-em ™
Black light (BL) 15W
Wave length 352nm {peak)
Irradiation 1.4~1.6mWcm™

Table 2 Reactor condition 2
(Bection 2.2, 2.5 Experiment)

Water volume 100ml
Area of Ti0, Catalyst B 100cd
Base area 167 .4cd
Waler thickness 4.8~T.8ma
Ultraviolet (UV) 16W
Wave length 20dnm
Irradiation 0.4~0.5mW-em™
Black light (BL) 15W
Wave length 352nm (peal)
Irradiation 1.0~1.2mWeem™

Table3 Condition parameters
{Section 2.2 Experiment)

[UV+Tig: ] {UV] [BL+Tid:] [BL]

Treatment [Rawwater] [Til); : photocatalystd, Bl

Resction time | O, 5, 10, 15, 20, 25, 30 mn
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Tabled4 Condition parameters
{Section 2.3 Experiment)

Table8 Condition parameters
{Section 2.4 Experiment.)

Dacteria Standard plate count, Hoberolrophic bacteria

Treatment for [UV+Ti0. ] [UV]

Bacteria Standard plate count, Heterctrophic bacteria
Sumple water River water
{Nop-dilution, 10 times dibution)
Treatment LW Ta0 ] [UV] [BL+Tw0, T [BL]
§ - NV irradiation : 0, 10, 20, 30, 60, 120
Reaclion Lime L .
a0 BLirradistion : @, E5. 30, B0, 130, 180 min

inactivation
Inactivation .
tiriah Smmm, 1h
Treatoment after L . .
inactivation | ExPosed to visible light, Kept in the dark

Table5 Cultivation method
(Section 2.3 Experiment)

Time alter

inactivition | 1day, 2days

Slandard
plate count

Standard agar medivm pou plate
Cultivated at 365 1 T for 244 2 hours.

Table9 Condition parameters
(Section 2.5 Experiment)

Heterotrophic
hactoria

R2A agar medivm pour plate
Cultiveted at 28+17C foe & days,

Analysis itesm | Aldehyde (Form-, Acelo—, Propion=)

Table6 Treatment condition for

reactivation

(Section 2.4 Experiment)

Sample watar Tap water, River water, Groundwater

[UV+TiON ] [(UV] [BL4-Ti0.] [BI]

Freatment [HRaw Water]

Laght source

Fluorescenst—light
{withU'V-ray prevention [ilm) O

Renction time | &, 15, 30, &0, 90, 130 min

HInminsiion
intemsity

3,000 (Luwx)

Water volume

Al

Binsa area

56, Ted

Warer thickmness

4.5mm

Table 7 Cultivation method
{Section 2.4 Experiment)

Standard
plate count

Standard agar medinm pour plate
Cultivated at 35:k 1 C for 485 3 hours,

Heterotrophic
bacterin

R2A pper medinm pour plote
Cultivated a1 254 1 T for 5 days.
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Tablell Photoreactivation experimental result of Haterotrophic bacteria

{Unit : CFU/ml)

o 1 day after inactivation 2 days after inactivation
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