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Abstract

In the present study, the feasibility of UV/H,0, systems was investigated using low and medium-pres-
sure lamps on biologically treated wastewater effluents for secondary effluent reclamation. Two types of UV
lamps were used as the light sources (a 39-W low-pressure mercury lamp and a 350W medium-pressure
mercury lamp). The resufts from these UV systems showed that the removal of organic compounds could
be achieved in the contact time of longer than 30min (i.e., low UV doses). Efficiencies of color removal and
disinfection were far better than those of organic matters measured as TOC, DOC and TCOD,,. In the low-
pressure lamp UV system, it has been found that DOC and color removals were 60.9 and 86.2% with 50
mg/L of H,0, and contact times of 30 minute, respectively. Whereas, with the medium-pressure lamp UV
system, TOC, DOC and color removal were 27.1, 5.6 and 95% with 14.3mg/L of H,0, and 14 minute of
contact times, respectively. Both systems could be applied for the reclamation of secondary effluent treat-
ed with biological treatment processes.
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Fig. 1. Schematic diagram of low pressure UV/H,O, system.
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Fig. 2. Schematic diagram of medium pressure UV/H,0, sys-
tem.

Table 1. The specificity of UV/H,0, system

Low Pressure  Medium Pressure

jags i UV System UV System
Reactor

Material Steel Steel

Volume (Liters) 6 1.66

Flow Type Up Flow Up Flow
Lamps

Company Philips Berson

Model No. G36T6L Lamp  InLine20 MW Lamp

Input Power (Watts) 39 350

Output Power (watts) 138 50*/40**

Length (mm) 842 100
Reservoir

Material Steel PVC

Volume (Liters) 60 600
System Operation

Initial H,O, Doses (ppm) 0-50 0-50

Contact Times (min) 0-30 0-14

Capacity Max. (m*/d) 1.44 4.78

*UV-C output: At the beginning of lamp life through a normal
quartz sleeve.

**UV-C output: At the end of lamp life through a normal quartz
sleeve.

TOC-VCPN Total Organic Carbon AnalyzerS A}-8-3}
o E433t. A dAd4E 045um pore size fil-
ter2 33t §F Pe-Co Method7} 2-2% HACHALS]
DR/2000 SpectrophotometerS Al-&3le] =738l o
o, dAdTe 53 F9 v (Standard plate
count method) & AHE-8}th &= HACHA}S
2100AN IS Turbidimeter2 A3}t 47 A
BE 42 Standard Methods(APHA-AWWA-WEF,
20th edition, 1998) 9] o] el shA T},
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Eof & 3}ekE1] (stoichiometric ratio) 2 Ol of] A
1.5u] 7bF z17] 2] FYstEA Mg & wsie
Az 9 DOC AAEES Yellz ot 2489 2
7] FiAslrie] FulgE 7189 492933,
1998; ¢k 2002) 2 AFHDE FAmate] tii4e]
COD_ g3} setked oz 17t He 4 7182
2 7hzele] FSlatgled, v A getgen g
stttk A A diAdse COD & 2 71e 44
Th59] Table 2¢] A|Al&Aom, &4 Al HEA7HL
62, 15% 2 3085 FHEsioh & dde @4
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T % 3mg/L A= 9A Jehda 9ot
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Table 2. Characteristics of secondary effluent in the operation
with low-pressure system

Parameters Units Values
Turbidity NTU 2.62-5.31
Color Pt-Co 29-33

Total CODer mg/L 13.3-16.0
DOC mg/L 4.44-5.09
Total SS mg/L 3034
Coliforms 100mL"! 42x10%73x10*
pH - 7.1-7.3
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Fig. 3. Removal efficiency of Color and DOC at each H,O, dosage and contact times.
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Fig. 4. Coliform reduction by the low pressure UV lamp/H,0,
system.
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Table 3. Characteristics of secondary effluent in the operation
with medium-pressure system

Parameters Units Values
Turbidity NTU 2126
Color Pt-Co 20-25

Total COD,, mglL 2526

TOC mg/L 9396
DOC mg/L 7.20-7.69
Coliforms 100mL" 52 x 10*5.4 x 10
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