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Abstract

In order to treat the dyeing wastewater, the UV/TiQs/Hz0: system was investigated, and
proper pretreatment methods were examined to reduce the load on the system considering
economical and technical efficiency. The results of this study were as follows:

1. UV/TiO»H:0: system with pretreatment process was adopted, the result of Chemical
coagulation and pH control units was pH 11 — coagulation — pH 4 and the optimum
dosage of Fe(lz was 600mg/ ¢

2. Proper dosage of TiO: in the UV/TiOx/H:0: system with pretreatment process was 2g/ ¢
and H:0: was 1000mg/ £, UV contact time was 20min to get below 200mg/ £ of CODc:.
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Table 1. Characteristics of Dyeing Wastewater

(2000, 1. ~ 2)
{Unit: mg/ # except pH)
Constituents Concentration(mg/ ¢ )
pH 11~ 118(115)
CODcr 970 ~ 1022(996)
CODmx 450 ~ 4206435)
TOC 527 — B578(352.5)
BODs 150 —~ 2300190
SS 58 ~ 74(66)
NHs-N 55
NOz-N 7.2
NOs-N 34
T-Cr (.023
Cu 0.110
Zn (1.345
Pb ND
Hg ND
Cd ND
Color{Uniti PtCo Color)| 1258 ~ 1455(1352)

1) Al measured data are based on average
values
2y ND is not detectable.
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Fig. 1. Schematic diagram of the circular type photocatalytic reactor system.
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Table 2. Operation Conditions and other Specifi—
cations of the photocatalytic system

Total volume(batch volume) 518
Actual contact Volume
. 138¢
{photocatalytic volume)
UV wavelength(UV-B) 368nm{(BLB)
Volumetric flow rate 4.7 8 /min
(contact time) (17sec)
Initial TiQ; dosage 1g/ ¢
Initial H202 concentration 300mg/ £
Electric work for total system 0.64kWh




Table 3. Item and method for sample analysis
Items Analytical Method
pH/ORP | Electrode(Ag/AgCl) Method(115P0, Istek Co.)
BODs |Winkler Azide Modification Method(20, 5day)®
CODer |Colorimetric Method{UV-1201, Shimadzu Co.)”
CODw Titration Method”
TOC TOC analyzer(TOC 50004, Shimadzu Co.)
SS | Gravimetric method (¢ d47mm GF/C filter)®
NHx-N Electrod Method"”
NO»-N Colorimetric Method™
NOs-N Cadmium Reduction Method'™”
Color {V-Visble Spectrophotometer
{(UV-1201, Shimadzu Co.)'”
Heavy Induced Coupled Plasma™®
-metal {Perkin-Elmer optima 3000DV)
Alkalinity Titration Method"
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Fig. 2. Relative TOC degradation as a function of
the irradiation time. {TiO:=0.1wt%, 0=
1000ppm, Total light intensity = 2100W/m’,
3 2 /min, pH = 7, Photo- reaction column=4)
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Fig. 3. Relative TOC degradation as a function
of various pH.(FeCl;=500ppm, HoS50s=
(.1IN or 5N, NaOH=0.1N or 5N)
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Table 4. Pretreatment methods for the
photocatalytic process
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Method
pH 4
pH 7
pH 115 — pH 4
pH 115 - pH 7
pH 4 — Chemical coagulation

pH 7 — Chemical coagulation
pH 4-+Chemical coagulation—pH 115-pH 4
pH 7—Chemical coagulation—pH 115—pH 7
pH 11.5—Chemical coagulation—pH 4
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Fig. 4. The effect of pretreatment methods on
TOC degradation of dve wastewater.
(FeCls=500ppm, HzS0:=0.IN or SN, NaOH
=01IN or 5N)
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Table 5. The TOC & COD¢r removal efficiency according to TiOz dosage

TiQz dosage {g/ L) A B C D E F
05 535 43.1 a9 46 59.8 46
1 544 443 62.80 51 65.8 53
15 53.9 44 65.14 54 67.9 5
2 53.1 44 70.4 60 715 61
25 535 44 72.5 61 74.2 62
A TOC Eff.(%) after coagulation B: CODcr Eff.(%6) after coagulation
C: TOC Efi.(9) after TiO»/UV(20min) D CODer EfM.(%) after TiOy/UV(20min)

E: TOC Eff.(%) after TiOx/UV(120min}

F: CODc Eff.(%) after TiOxUV{120min)

1) TiOx/UV after chemical coagulation and pH control units
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Fig. 6. Effect of TiO: dosage on TOC(A) & COD(B) degradation according to reaction time.
(Total light intensity=2100W/nmy’. Flow rate=34/min, Photo-reaction column=4)
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Table 6. Characteristics of UV/TiOxH0: sys-
tem effluent pretreated by chemical
coagulation and pH control

Constituents Before final After final
treatment treatemt
pH 4 6.8
CODcr 590~550(560) | 185~ 175(180)
CODun 350~ 420(385) 42~40(41)
TOC 225~ 205(215) 83~80(84)
BODs 75~ 73(74) 20~24(22)
35 9.4~9.2(9.3) 56~5.4(8.5)
NHs-N 45 4.2
NO»-N 6.3 59
NO;-N 31 29
T-Cr 0.013 0.011
Cu 0.099 0.056
Zn 0.215 0.134
Pb ND ND
Hg ND ND
Cd ND ND
(Uniti gfé‘if Color)| 330 ~300340) | 42~464)

1) All measured data are based on average values
2) ND is not detectable.

#& Method 9 BP0 wle} FeCls 600mg/ ¢
& F/MAE A4S HdY FEE 29 + 9
Atk

2. FEujgo] e ASdEs FEAFE S
o utel gd#HFe] HAAFE] FdFHA2Y,
20g/ 4 o2l ASd= A FELY E7 &
3HElE Ao E ek,

3. CODcr 200mg/ & ol&tel 48 47 §4% 3
A A B2 1000mg/ ¢ ARon,
o] uf UV {2 A 20min FEHH.

tag s
L AR dydee] NMeAA 7iedHs g oy
vk, 1-2, 1996,

KOREAN J, SANITATION Vol. 15, No 4, 2000



34 A2E . HoF - SEH - H)IM - 0187 - 0182

LAY, o, &94 HHY YrEs
# FEEE eAe oA drk g 2%
of A%, =R, AT, AM2E, 200-
215, 1998
L L X Z, Zhang. M, Decolorization and
Biodegradability of dyeing wastewater treated
by a TiOs»—sensitized photo-oxidation process,
Water. Sci. Tech, 34(9), 49-55, 1996.
. Tunay. O, Kabdasli. I, Eremektar. G, Orhon.
D:Colar removal from textile wastewaters,
Wat. Sci. Tech, 34(11), 9-16, 1996.
. Ronaldo. P, Patricio. P. Z, Adalgisa. R, June.
R Electrochemically assisted photocatalytic
degradation of reactive dyes, Applied Cataly-
sis B, Environmeatal 22, 83-90, 1999,
, Chuan. Y. W, Chu. Y. L, Wei-gin. W, Tao. S
: Photochemical events during the photosensi-
tization of colloidal TiO; particles by a squa-
raine dve, J Photochemistry & Photobiology
A, Chemistry 109, 159-164, 1997
. Michael R. Prairie, Lindsey R. Evans, Bertha
M. Stange and Sheryl L. Martinez : An in—
vestigation of Ti(: photocatalysis for the
treatment of water contaminated with metals
and organic chemicals, Envirort Sci. Technol,
279, 1776-1782, 1993,

HEs A 153 4%(2000)

11.

12,

13.

14.

. Jon. P, 5, David F. O:Intergration of

Chemical and Biological Oxidation Processes
for Water. Treatment: II. Recent [lustrations
and Experiences, ]. Adv. Oxid. Technol, 2(3),
374-381, 1997.

- FALIEFABY - FEuAL 199%.
10.

APHA, AWWA and WPCF: Standard Me-
thods for the Examination of Water and
Wastewater. 18th Edition, Washinton, D.C.,
1992,

Peter. ]. J. and shinder. E. H: Long Term Bio-
degradability of Textile Chemicals, JfWPCF,
48(9), 2199, 1976.

Michael R. Prairie, Lindsey R. Evans, Bertha
M. Stange and Sheryl L. Martinez : An in-
vestigation of TiQ: photocatalysis for the
treatment of water contaminated with metals
and organic chemicals, Environ Sc. Te-
chnol., 27(9), 1776-1782, 1983.

ZYF, HEE, ol&t, WAHH, olFT:&#
2 gl UV/TIOE <] 8¢ W4 4Es
o A @ A4, FFEAY P A,
26(1), 64-70, 2000
417188 ¥
A= g o] &8 @A HEF

ZAF3ra] R, 19(3), 391-402,

UV/TiOw/H0z
Ae, e

A E,



