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Abstract

This study was carried out comparing with ozone oxidation and photocatalytic
degradation for removal of geosmin. In the change of pH, Ozonation, UV-Germicidal
lamp and Halogen lamp irradiation and Halogen lamp/TiO, Powder was very slowly
changing, but UV-Germicidal lamp/TiQ; Powder was rapidly changed from 7.0 to 7.7
until 300min of irradiation time, and varied a little after.

Geosmin degradation ratio was as following, UV-Germicidal lamp/TiOz Powder comne1) =
03 » UV-Germicidal lamp/TiO2 Pwaomety > UV-Germicidal lamp > Halogen lamp.

The result of investigation of gencrated by-products were 3-Heptanone, two sort of
aldchydes and three sort of alcohols by ozonation. But It was not generated by
photocatalytic degradation.
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Table 1 Chemical and physical Properties of

710> Powder

Item (Component) Standard value

Bandgab energy 32 eV
Degree of purity(TiOz) 99% minimum
Particle size 0.3+0054

Matter soluble in water 0.7% maximum

Specific gravity 39
Residue (325mesh) 0.015% maximum
Fe; O3 0.008% maximum
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Table 3 The analytical conditions of GGMSD [ 1] and Purge & Trap for VOCs

GC/MSD

- GC : Varian Star 3400CX

- MSD : Varian Saturn 2000, EI mode

Column : DB-5MS, 60mxID 0.25 mmXx0.25 /m
Oven Temp. : Hold 10min at 40C

- 1st rate 5C to 150C, 2nd rate 4C to 250°C

Purge & Trap

- Purge Time : 8 min

Tekmar LSC-3000 Purge and Trap Concentrator

- Trap : # ] (VOCARB 4000), Desorb 4min(260C), Bake 5min(260T)
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Table 4 Analyical Conditions of the GGMSD [ 1] for SOCs

GC : HP 5890 series I
- MSD : HP 5972A, EI mode

Column : Ultra-1 50m xID 0.20mm X 0.11m

- Oven Temp. : Initial Temp. 40T, Hold 10min,
- 1st rate 6°C to 1207, 2nd rate 5T to 250C
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Fig. 5 pH changes in aqueous with and without TiO, suspension by photo imadiation.
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Fig. 6. The rate of reduced geosmin concentration by pholo oxidation.
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Fig. 1 The rate of reduced geosmin concentration by photocatalytic oxidation.



Vol 16No.4 A Study on removal of Geosmin by Ozonation and Photocatalysis and Generation of by-proaucts

9|3t geosmin® 23E & Fig. 89 vludlg
th &L 2mg/LY BEE LEFERU=Z
FAAHey FarE ukgdlME TiO, 2%
200mg/Le] FEZ RE37io Hrlsted 2¥s3}
0:1[;}_

1o

8- %7} 20871R]= TiOq 200mg/L-E‘ E: |
74k FEo) Asgkge] Aslee]l 2F A
LElRt o 308 Fol= s -—]E‘l' Ats}
T QEO o Atstsol Ao H|kd Ay

& byt

4.2.4. TiOz 2% 2% geosmin Fi}e

Y TiO2o 2% geosming Abspol|A 33
Zof Asigbgo] og A7} obd B2y &
o 23t geosmin AAEZE ZANEH7] 13t
2 TiO2 200mg/Lel FEA M4
EE ZAREIEA Fukg AlZhE2 TiO; &2
3l FHFE MHSY GF/C 9=
oAog F MAHNE Purge & Trap AAF
A7F g GC/MSD[I]oi sty o
o, GF/C o4 32 TiO; £%& geosmin
o o g M S H71EAQY

12.0 v T

o n%

453
MTBE'"E tg3ld 2% - %33l GO/
MSD(I)2 &g AP geosmino] 25 2
£33 o} TiO; EHAA Y geosming &
23 FA2 dojuR] ¢ Aoz HiEY
=3

4.3. FEZvel &E Aol o)F A4
g 24
4.3.1. 2EA3] g8 PJHHAE 24}
& Alshutgo) o3t Aol M thsh
TIC(Total Ion Chromatogram)& Fig. 99l
YeRAT. 2 &L AHu-Ex OH gujz
A% HEAHA F /HA By oz {71845 )
ot ALl o8 AHE He=
Box= 3-Heptanoned thFE 2  &Ats)
FAEZ ¢elx Heptanal, 2-Dodecenal®
e 2% guB=fY a8)m 6-Hepten
-1-o0l,3-methyl, 1-Hexene-3-0l, Cyclo-
dodecanol® #Z& 3% LEFF AUMo] F
g AA JEbgS Q¥ £ dden, 33(a)
o pe mE AL BMA QM4 H}
# NaCl 2 7]7] ZolM 828 23 A

10.00}

sof

Geosmin concentration [ig/L]

0 100

—O— G-amp+TiO, 200mg/L |
—{1— Ozone

200 300 400

Elapsed time [min]

Fig. 8 The rale of reduced geosmin concentration by ozonation and photocatalyiic

oxigation.



454

Kim, Son, Yu, Kim & Kim

[Ozone 30min] 6)
Cyclod ol
1-Hexen-3-ol
}M_ 2-Dodecanal \
6-Hepten-1-ol, 3-methyl
Heptanal
3-Heptanone
T atm | s e
T [Ozone 180min] |
5” - 163 199 |
2008 " ssee T e am = e=
h [Ozone 300min] [
Ky r
r"' w - 177
WL
~T- T _:‘ 1 a ¥ T R
Fig. 9 TIC of ozonation for removal of geosmin and genelated  by-products.
oz zzdd & Fig. 1001 JEACH Futgol oF ¥

AR QAL XA 94Fo nFHE J4
4.3.2. 2o o) o3 YRR AL (@9 717 ZPeIN E2HE 249 Aoz

o) Ashrge] o3 HAE QAR F3HE 239 v 2FE ANIRE 2}
2 wezv)RE 2AYE AAZR 2AR 2 QSR o £EE Foi Z9 oilst g



Vol 16No.4 A Study on removal of Geosmin by Ozonation and Photocatalysis and Generation of by-products 455

™ [UV/TiO; 30min]

18my _

T0T 4

l‘ v T v v LI L v r T
Fig. 10 7IC of Photocataytic degradation for removal of geosmin and genetated
by-products.

< & 7 Utk olE TiO:9 EWNA HAE FAEHDAE AR 431 CO9 H02 =
T 8% - OH ZHuizel 93 geosmind H F7)8}57] wfFol] HEAZo] MAER e
T3 FTEn e o8 A R7ES0] o Al



456 Kim, Son, Yu Kim & Kim

5. d &

Rhe-ol 9§ geosmin®] AA R FAE AHEA dhst] zApg

1. Geosmin®} &7 2&& HEFAZ 759 pH ®sle WA < 2 WEE Holz
BRen, FukgrjdA FulFg glo] YhE ZAINE de SEAPZ] AJMLYAYT B
T HEAZ 480% < AY WsE HolA| F%uth. FulE FUF Bl FPoz z9M
Y ELE AL 9ol pH F7HEAE YERGITH

2. B9y FTH WE geosming AAEAHL B AMUAFYPZIT ZARE AT B
ZAL AlZbell w2} geosmin®] o 77% ZéE AALE & 7 Ao, S2APYENG 2AE A
Folle & 9.9% Ax9 24%F AATES Yl & & I

. BFuE AHEE TiO: 229 sl @& geosmin AAT HlEolME H7lFo| 0
ol A 200mg/L-4 FER M E v|HslY geosmin®| AA&EC] PEEE AL B £ 9
At

4. BEof st 2Fo] @ geosmin®] A5l HladANE W Z7) 20RAAE
TiOz 200mg/LE H7he F&Fv) w89 Asteo] =g HA Uehtoy, 308 Follt B3
of o3t Atsbent QT A Asbeo] A vk FIFE e

5. 2& Ashuk-gal F3Eo) 4kshubgo] o3 AR WA g ZAlAE 2% ek
oAM= FAHNEG] o AAE Aoz AGEHE 3-Heptanone® 2F ¢ dis|=f. zxn
GEZH 3F TY Aol F=AAA JEbdE A 5 e, PZo) "‘5}‘”-541 o}k A

AEAAELE g 5 st

References 759-761 (1996).
3. Ellis, J. and Korth, W., Removal of
1. Craig. S. L., Pirbazari, M., Dale. M. Geosmin and Methylisoborneol from
S.. Tanaka, T., and Mcguire, M. J.. Water by Adsorption on Ultrastable
Optimizing the Removal of Geosmin Zeolite-Y, Wat. Res., Vol. 27,

and 2-MIB by Powdered Activated 535-537 (1993).

Carbon, J. Am. Wat. Wks. Ass.80, 4. Derouane, E. G., Guidelines for

73-76 (1988). Mastering the Properties of
2. Tanaka, A. and Fuchigami, K.. Molecular sieve, Plenum Press, New

Biodegradation of a Musty Odor York (1990).

Compounds 2-Methyl-isoborneol and 5. De Jonge, R. J. and Van Andel, J.

Geosmin, Wat. Res., Vol. 30, G.. Biodegradation of Powdered



Activated Carbon(PAC) Loaded with
Aromatic Compounds, Wat. Res.,
Vol. 30, 875-878 (1996).

. Hussain, A. E., Ali, S. A., Joan, S,
and Wendy, S.., Advanced Technology
for Destruction of Organic Pollutants
by Photocatalysis. in Proceedings of
a Symposium on Advanced Oxidation
Processes, Toronto, Canada, June,
4-5 (1990).
Craig, S. T. and David, F. O.,
Photocatalytic Degradation of
Organic Water Contaminants
Mechanisms involvin Radical Attack,
Journal of Catalysis, Vol. 122,
178-192 (1990).

. Calvin, D. J. and Allen, J. B., Spin
Trapping and Electron Spin
Resornance of Radical Intermediates
in the Photodecomposition of Water
at TiO2 Particulate System, J. Phy.

Chem.. Vol. 83, No. 24, 3146-3152
(1979).

Ashitani, K., Hishida, Y., and
Fujiwara, K., Behavior of Musty
Odorous Compounds during the
Process of Water Treatment, Wat.

Sci. Tech., Vol. 20, 261 (1988).

Vol 16 No.4 A Study on removal of Geosmin by Ozonation and Photocatalysis and Generation of by-products

10.

11.

12.

13.

14.

457

&£35]F, Zoly, FHY, HlAT, o]gof,
FHAE o]L3 59 v|do)ER B
Ay sl B3 dF, FAFEAATA
Aredfy Al 47 (1998).

L&, Faslrs, UVE o473
2FAskAE 339 kineticol #§ A+
(1), HERF 3=, A 128, 4 2
%, 501-510 (1993).

2.

Legrini, O., Oliveros, E., and
Braun, A. M., Photochemical
Processes for Water Treatment,
Chem. Rev. Vol. 93, 671-698
(1993).

Schulz, J. P., Analysenverfahren
mit UV-photobiologische UV-Wir-

kungen, medizinische und kosme-
tische UV-Behandlung, UV-Entkei-
mung von Wasser, Luft etc.,
Technische  Akademie  Esslingen
Weiterbildun gszentrum, Lehrgang
Nr.13656/43.127, UV-Strahlung-
Erzeugung, Messung und Anwen-
dungen, 11-12. Mar. (1991).

Phlip, C. S., Assessing ozonation
research needs in water treatment,
Journal of AWWA, Vol. 82, No. 10,
78 (1990).



