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Ultraviolet Sterilization of Secondary Effluent
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Ultraviolet sterilization of secondary effluent from sewage treatment can eliminate the problems
which conventional chlorine sterilization cannot solve such as adverse effect of residual chlorine on
the aquatic flora and fauna, and formation of organic chlorine compounds in contact with the
organic matter remaining in the treated water. In addition, ultraviolet sterilization does not entail
any danger of overdosing since it does not add any chemicals. Its advantage includes short treating
time, simple operation, and easy maintenance. This paper reports on the ultraviolet sterilization

test for the secondary effluent.
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Photo. 1 Test unit.
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Fig. 1 Flow sheet of test unit.
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Fig. 2 Outline of test unit (open channel type).
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Table 1 Main specifications of the test unit

‘ Item Main specification
| Type Open channel (submerged rack type)
\ Ultraviolet lamp 65 W X6 lamps
Electrical consumption 675 W
Installation method Parallel in direction of water flow (2 lamps X3 racks)
Dimension of open channel | Length 3 500 mn X width 200 mm X depth 400 mn
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Table 2 Quality of secondary effluent.

Sampling time 16 : 00~17 : 00
i

phng (May 8, 1995~February 17, 1996)

Analysis item Min. ~Max. Average

Escherichia coli count/mL 250 ~ 15000 5000

Heterotrophic plate count count/mL | 6500 ~ 190000 98 000

TOC mng/L a0 ~ 20.2 —

COD ng/L 11.3~ 19.8 15.7

Turbidity degree 41~ 12.1 8.7

Ca hardness mg/L, CaCO;s 49.6 ~ 66.8 54.0

Transmissivity of UV % 2.4~ 85.9 80.8

Water temprature T 15.0~ 30.3 20.9
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Fig. 3 Change of escherichia coli with time elapsed.
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Fig. 5 Change of ultraviolet strength with time elapsed.
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Fig. 6 Change of survival rate of escherichia coli with
time elapsed.
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Fig. 7 UV irradiation rate and survival rate of escheri-
chia coli.
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Fig. 8 Change of survival rate of escherichia coli with
lamp interval.

bh b, FRHEHK220~390H OB I3EFERIL0 BEE
FTLRLTVWS, TOMOENEREIZESRIORT
ORI mW/af I FEEWEE S »TW0WE, ThoD
ZE &y, KREREGHETIIEALEEEN 1 mW/ af 2L

DIEGE, STHEIE S VO IEF IERE TEFER 1 BT,
THROLLEYBULOZBREREE L EPHEKE LV
A5

2) RABBHEOKE

RV RS & I3 B/KEE N O 23 RS R & FRUNRR] D
BTkdETdh 24, OBHEEKBEBHEFERD
BIRZ 8 7 HIC/RT,

HABEHE30 mWes/af LI ETRIBERO EERIZ
1 %BLLF & BIFEIREEICE T Wi, UL, 30
mWes/ef LIS 5 EABERIESHDEMKEL, R
BEICKBZEEBIVETLTV S, 2O EhOHEN
RBEREE 2 DI IBHEEZ30 mWes/af 2L Licd
HIEMEEFLVWEWVWR B, 272, 5 v FRIEZE65m
I L2EaiE, BHEEB20OmWes/af LETHEERIZ 1%
DUTEBHER>TWS,

3) 7 v TRIROEE

KBEBEFRICHT 25 v VRBORE4E =i
R

FRBEI00A EF TORBEHEOEFRIE 5 v 7Rk
65mm, 98mmT 1 WATEBEIFRFERMRE SN TYL B,
Zhicxt LT, BBAM220ALIEEE, KAREEMS 1

Vol. 40 No. 1 (19969

R v 7y 7 B 51




%3 & UEEERER
Table 3 Result of photoreactivation.

Weather Fine

Kind of light Sunlight Fluorescent light

Escherichia coli in raw water count/mL 2900

Treated water m/hr 25 31 25 31

£ 0 0 2 0 2

& 0.5 17 33 3 0

= 1.0 20 12 2 2

é 1.5 23 9 4 1

'—g 2.0 30 12 5 1

E 3.0 4 1 6 4
(Unit: count/mL)
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Table 4 Change of UV strength by cleaning.(Unit : mW/cr)

It Pure Alkali Acid
em

Water (1% NaOH) | (1% HCD
Before cleaning 0.65 0.63 0.70
After cleaning 0.68 0.69 0.92
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Table 5 Estimete of construction and running cost.

(Unit: YEN)

Treatment method UV sterilization

Chlorination

Raw water Escherichia coli

: 10" count/mL

E UV transmissivity : > 80 %

- Ss : {10 mg/L

b0

'g Water temperature : 10~30°C

A

Effluent Escherichia coli  : Under 3X10° count/mL

Equipment cost 490 million 80 million
Installation cost 80 million 40 million
Running cost per year 35 million 65 million
Running cost per cubic meter 0.96 1.78
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