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Abstract
One objective of this study is to
investigate the removal of

01 N 7 31

2-naphthalenesulfonic acid sodium (2-NSAS)
via the ozonation combined with UV
radiation. Naphthal enesulfonic
derivatives, such as 2-NSAS, have been
found in rivers and tannery effluents causing
pollution problems. 2-NSAS is thus of
concern for aquatic pollution control
especidly in the surface and waste waters.
Ozonation combined with UV radiation is
employed for the removal of 2-NSAS in the
aqueous solution (deionized water as well as
copper plating solution).

In addition, the variations of toxicity and
biodegradability =~ during ozonation  of
2-chlorophenoal, 3-chlorophenol
4-chlorophenol in neutral condition are
examined. Toxicities of pure chlorophenols
(CPs) and their ozonated solutions are
evaluated by Microtox assay and by oxygen
uptake rate (OUR) test, respectively. The
third am of the study is to establish a
catalytic ozonation continuous flow system.
A catalyst packing bed and an additional
apparatus with introduction of metal ion are
established to treat 2-chlorophenol aqueous
solution and various industrial wastewaters.
The forth objective is to study the
decomposition of 2-chlorophenol in aqueous
solution by ozone and H,0O,/O3 processes
under various solution pH values, ozone
dosages, concentrations of t-butanol and

acids

and



surfactants, gas flow rates and tirring

Speeds.
3.
Key words: Ozone, ozonation, UV radiation,
toxicity, biodegradability, catalytic ozonation,
interfacial area, mass transfer coefficient
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I Kineticsfor TOC Degradation

r total =T O3(ag) +r heterogeneous +r OH-

_d[toc]

g o T Kap [03<aq)] [roc]+ Kh‘[03<aq)] [xJ*[roc]

Ky [OH : ]0'5[03(@ [s[roc]

where
Kapp = 1.08410°  (M'min'™)
Kn=7.67 (min*Mg™L)

Kg'=2*10"° (M?min?) as25
Kinetics for TOC Degradation in Continuous

System
C, _ 1
C, 1+{Kap[O3] + Ki[X]"’[O;]+ K3 [OH 1*[O,]*}q
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I Kinetics for TOC Degradation in
Continuous System

C 1

C. " 1+{KennO + Knro [MI*][0,] + K
Where

o [OH 17[0,]"}q
K appo = 347.06 (M-1min-1)

Khpo = 1.41*108 (M-2min-1)

Kgpo = 1.0¢109 (M-2min-1)
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Figure 1. Variation of Cyoc of ozonation of
2-Naphthalenesulfonic acid sodium (2-NSAS)
in deionized water in semi-batch system. Qg
=1.78 NLPM, Cagio=44g/m°. ©  Croc.
Figure 2. Variation of Cg p of ozonation of
2-NSAS in deionized water in semi-batch
system. Qg = 1.78 NLPM, Cagio = 44 g/m”.
o CgLp, CcONc. of 2-NSASin bulk liquid.
Figure 3. Concentration variation of sulfate
of ozonation of 2-NSAS in deionized water
in semi-batch system. Qg = 1.78 NLPM,
ChrGio=44 g/m3. ©) Csof' .
Figure 4. Variation of Cyoc of ozonation of
2-NSAS with UV radiation in deionized
water in semi-batch system. Qg = 1.78
NLPM, Cagio = 40 ¢/m®. [ 1w ] = 60.35 W/m>.
o  Croc.

Figure 5. Concentration variations of Cgp
and SO,% of ozonation of 2-NSAS with UV
radiation in deionized water in semi-batch
system. Qg = 1.78 NLPM, Cagio = 40 g/m’,
[ 1w ] = 60.35 W/m?. Cewb. © SO



Figure 6. Variation of Croc/Croco Of
ozonation of 2-NSAS in electroplating

solution in semi-batch system. Qg = 1.78
NLPM. o, , O Cagio=10,20,40gm>
Figure 7. Variation of Croc/Croco Of
ozonation of 2-NSAS with UV radiation in
electroplating solution in semi-batch system.
Qc=1.78 NLPM. [ Iy ] = 60.35 W/m? o ,
, O Cacio=10, 20, 40 g/m®,
8. pH 7
2-CP 3-CP 4-CP (Az20nm)

Figure 9. Variations of ECsp, BOD/COD and
Specific OUR during ozonation of 2-CP in
pH 7 condition.

Figure 10. Results of OUR inhibition during
ozonation of 2-CPin pH 7 condition.

Figure 11. Comparison of Microtox Toxicity
Unit (TU) between unozonated CPs and
ozonated solution with highest toxicity.
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