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The photocatalytic decolorization and photodegradation of wastewater contamininated with dyes such as
methyleneblue tetrahydrate(MBT), methyl orange(MO), phenol red(PR) and the mixed dyes have been studied
using a batch reactor in the presence of aerotropic and titania.

Degussa Pz titanium oxide was used as the photocatalyst and proved to be effective for the dyes—degradation
when irradiated with UV-light source emitting the wavelength of 253.7 nm in the presence of air. In addition to
removing the color from the wastewater, the photocatalytic reaction simultaneously reduced the COD and optical
density which suggests that the dissolved organic compounds have been photooxidized.

The reaction rate of disappearance of the dyes were measured as a function of the irradiation times. The
photooxidative procedure of the aquatic solution have the first order reaction-kinetics. The rate constants were
increased in the order of PR < MBT < <MO < mixing dyes, and all of these dyes have been mostly
photodegraded within 240-minutes, when the aquatic sample solution containing 05 gL™'-TiO: powder were
irradiated with the UV-light source.

Key words : Dyes, photooxidation, First order reaction kinetics, Rate constants, Photocatalyst.
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Fig. 1. Photodegradation-efficiency(%) on aquatic
methylenebluetetrahydrate solution containing
photocatalysis(TiOz2) as a function of two
emmisive wavelengths
Experiment condition : room temperature, air
sparged(30 mLmin” for 15 L-wastewater
salution), 05 gL'~Ti0, and [MBT)s 8567 mgL™.
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2. Photodegradation-efficiency(%) on aquatic MBT
solution as a function of two different
" photocatalysts
Experiment condition : room temperature, air
sparged(3.0 mLmin™' for 15 L-wastewater
solution), 05 gL™'-Ti0» and ZnO, [MBTIy;
8567 mgL ! and illuminated wavelength; 2537 nm.
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Fig. 3. Photodegradation-efficiency(%6) of aquatic MBT
solution containg TiOz as a function of four
different air flux
Experiment condition : room temperature, 05 gl
~Ti0,, [MBTl; 9325 mgL” and illuminated
wavelength; 253.7 nm.
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4. Photodegradation-efficiency(%6) of aquatic MBT

solution containing TiO: as a function of
pH-strength

Experiment condition @ room temperature, air
sparged(30 mLmin” for 15 L -wastewater
solution), 05 gL™'-TiOs, [MBTls %54 mgl”
and illuminated wavelength; 2537 nm
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Table 1. Photodegradation results of various substrates irradiated by wavelength of 253.7 nm as a function of concentration of
TiOxgL ") added in dye solution

Methyleneblue( Amax = 656 nm, initial conc. ; 84.46 mgL ™"

time 000 g 05 g 050 g 100 g
abs.  conc.  -In(A/A¢) | abs. conc. -In(A/Ao) | abs. conc. -In(A/A¢) | abs. conc. -In(A/Ao)
0 1178 8446 0 1147 8229 0 1059 7646 0 943 6767 0
30 1128 8094 0043 654 4691 0.562 4169 2991 0932 480 3448 0975
60 1061 7611 0.105 484 3473 0.863 2037 1460 1.648 163 1171 1755
120 926 6641 0.241 326 2338 1.258 0518 37 3018 0.19 135 3887
180 831 5962 0.349 291 2090 1.372 0379 272 333 0.03 0.25 5745
240 808 5797 0.377 197 1615 1.761 0084 006 4841 - - ~
300 724 5327 0.487 1.15 8.21 2.300 - - - - -
360 610 4376 0.658 0.96 6.86 2481 - - - - - -
420 622 4461 0.694 040 290 3355 - - - - - -
430 571 409 0.724 - - - - - - - - -
Phenol Red( Amax = 430 nm, initial conc. ; 10564 mgL "
‘0 569 1056 0 531 986 0 528 9%9% 0 488 9076 0
30 505 9379 0.119 461 858 0.141 440 3243 0182 414 7700 0.164
60 475 827 0.181 370 6383 0.361 320 5951 0.501 350 6303 0.332
120 402 7462 0.347 264 4905 0.699 249 4618 0.752 234 4349 0.735
180 341 6330 0522 206 3833 0.947 161 2983 1188 135 2498 1.285
240 285 5297 0.691 163 3034 1181 079 1469 1.900 070 1291 1.942
300 231 4293 0.901 127 2355 1.430 037 6.96 2658 0.28 513 2.858
360 225 4180 0.928 091 1698 1.764 012 215 378 0.06 1.08 4398
420 196 3639 1.066 067 1243 207 - - - - - ~
480 166 3082 1232 035 807 27719 - - - - - -
Methyl Orange( Amax = 464 nm, initial conc. ; 102.3 mglL h
0 692 1023 0 674 9970 0 630  96.19 0 579 8966 0
30 650 %610 0.063 568 &% 0.171 524 7143 0215 456 6749 0.239
60 625 9245 0.102 459 6783 0.384 400 5912 0.486 338 499 0.538
120 575 8M 0.185 316 4993 0.758 184 2126 1.262 101 2228 1.746
180 500 7402 0.325 167 2460 1.395 0.30 439 3075 0.36 534 2777
240 450 6662 0.430 0.50 7.40 4906 - - - - - -
300 384 5682 0.589 - - - - - - - - -
360 335 4957 0.726 - - - - - - - - -
420 300 4443 0836 - - - - - - - - -
480 258 3820 0.987 - - - - - - - - -
Mixing Sample( Amax = 436 nm, initial conc. ; 104. 17 mgL™h)

0 274 1042 0 270 1012 0 262 9.1 0 254 96.07 0
30 197 7430 0.330 170 6406 0.470 1.4 52.92 0.634 13 5225 0.632
60 173 654 0.460 096 3636 1.042 065 2456 1.402 052 2715 1.425
120 128 4857 0.761 0238 897 2428 0.07 2.44 3631 0.06 2.36 3740
180 081 3033 1.219 0.07 27 3657 - - - - - -
240 060 2260 1.701 - - - - - - - - -
300 050 1887 2.087 - - - - - - - - -
360 034 128 239 - ~ - - - - - - -
420 0.25 955 2617 'O, Time after adsorption by TiOs-particles
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Fig. 8 Methyl Orange concentration(absorbance)
profile analyzed at 464 nm on irradiation
time as a function of concentration of
substrate(MO)

Experiment condition : room temperature, air
sparged(3.0 mLmin? for 15 L-wastewater
solution), 0.5 gL'-TiO: and illuminated
wavelength; 253.7 nm.
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Fig. 9. Three dye concentration profiles measured by

Chemical Oxygen Demend for photodegradation
of wastewater containing Degussa Py titania.
Experiment condition @ room temperature, air
sparged(3.0 mLmin" for 15 L-sample solution),
05 gL '-Ti0,, [MBTl; 6770 mgL”, [MOly
7232 mgL™, [PRly; 6888 mgL ' and illuminated
wavelength; 253.7 nm.

240

~ 200
- 160 g
ol
9
120 8
b
e 2

= 40

Irradiation  Time ( min }

Fig. 10. Four 2OD(Optical Density) and ADMI

profiles measured at wavelengths(400, 460,
500, 550, 600 and 650 nm) of each
substrates for photocatalytic decolourization of
wastewater containg Degussa Pss titania.
Experiment condition : room temperature,
air sparged(30 mlmin’ for 15 L-wastewater
solution), 05 gL'-Ti0, [MBTls 67.70 mgL”,
[MOJy; 72.32 mgL”™, [PRly 6888 mgl”' and
illuminated wavelength; 253.7 nm.
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