KU LHATE - =7
J. of KSEE Vol. 22, No. 5, pp. 887~-894. 2000.
Journal of Korean Socicty of Environmental Engincers

Y4H2IBY 5 ATA LAXH SHT olHYMo) B o

USE 3T - FYE - o|FA" - zolH™ - ZRE" - Moy

RS L2
CERSELERE ELE
“AgEARFATY
egoldietm #7334

(19994 129 8% 4. 20009 24 29Y A4)

A Study on Relation of Attached Algae and Odor's Cause in
Sedimentation Basin of Water Treatment Plant

Young-Ung Kim - Hee-Jong Son - Myung-Ho Yu * Chun-Sik Lee" -
In-Cheol Cho** - Eun-Ho Kim®*** - Nak-Chang Seung***

Pusan Water Quality Institute
“Dept. of Environ. Eng.. Chinju National University
**Kyongsang Nam-Do Provincial Government Institute of Health & Environment
***Dept. of Environ. Eng.. Dong-A University

ABSTRACT

The purposes of this study are investigation of species of attached algae and the
relation between attached algae and odor in tap water. Oscillatoria sp. and Mougeotia
sp. were colonized at sedimentation basin in water treatment plant. Resulting from
analysis. 3.7ppt of geosmin and dimethyl-disulfide with trace were detected in
sample of Oscillatoria sp. only. 22 compounds were found in each of sample that had
been incubated in room temperature for 5 days, 17 compounds were generated by
algal decay. Decayed products were sulfur compounds of 10 species such as dimethyl-
sulfide and phenol, p-cresol, indole and scatole. So. it is assumed that attached algae
which tolerant to chlorine was the origin of odor in tap water. They usually formed
big colonies. Colonies on the bottom were decayed because of anaerobic state. While
decaying they were detached from colonies and so, odorous compounds are originated
from this decayed algae.
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Table 1. Analytical conditions of the purge and trap and the GC/MSD

GC/MSD 1

GC/MSD 1

- GC : Varian Star 3400CX
- MSD : Varian Saturn 2000, EI mode
- Column :

CB-624. 60m X ID 0.25mm X 0.18um
- Oven Temp.

- Initial Temp. 40C, Hold 10min

- 1st rate 5T to 150T

- 2nd rate 4T to 250T

- GC : HP 5890 seriesll
- MSD : HP 5972A, EI mode
- Column :
Ultra-1, 50m X ID 0.20mm X 0.11ym
- Oven Temp.
- Initial Temp. 40C, Hold 10min
- 1st rate 6°C to 120TC
- 2nd rate 5T to 250T

Purge & Trap

- Tekmar LSC-3000 Purge and Trap Concentrator

-~ Purge Time : 8min

- Trap : # J (VOCARB 4000). Desorb 4min{260T). Bake 5min.(2607T)
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Fig. 1. Photography of attached algae in
sedimentation trough.

Fig. 2. Photography of Mougeotia sp.
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Fig. 3. Photography of Oscillatoria sp. and
Synedra sp.
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Fig. 4. Relation of geosmin concentration
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Table 2. Identification of compounds of by-products

No Compound Name Mass Ion MW CAS#

1* Propanoic acid. 3-(acethylthio)-2-methyl 43, 14", 102 162 33325-40-5
2* Dimethyl, sulfide 62', 63", 53 62 75-18-3
3* Carbon, disulfide 76°, 45", 62 76 75-15-0
4*  1-Propanthiol 76, 457, 59 76 107-03-9
5* Monopropyl carbonotrithioate 76°. 49", 84 162 68060~-07-1
6  Chloroform

7* Thiophen 84, 58", 39 84 110-02-1
8 Dichlorobromomethane

9* Dimethyl. disulfide 94', 45", 79 94 624-92-0
10  Chlorodibromomethane

11  Bromoform

12* Butanamide, N-(2-methoxyphenyl)-3-oxo~- 108’, 80", 64 207 92-15-9
13* Hexane, 1-chloro- 91°, 55", 69 120 544-10-5

14* Bicyclohexan, 2-ol, 2-ethenyl
15* Methylisopropyl disulphide
16* Dimethyl, trisulfide

17* Indole

18" Scatole

19* Phenol

20* p-Cresol

21  Geosmin

22* Thiophen. 2-ethyl

91’, 106" 124 None

80", 1227, 64 122 - 40136-65-0
1267, 457, 79 126 3658-80-8
117", 90", 63 117 120-72-9
130°, 131", 77 131 83-34-1

94’, 66", 39 94 108-95-2
107°, 108", 77 108 106-44-5

112’, 977.126 182 None
97’, 112", 17 112 872-55-9

* New products by septic algae, M1': Base peak. M2": 2nd peak
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Fig. 5. The calibration curve of geosmin.
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Fig. 6. The TIC of by-products by biomass
of Mougeotia sp. [(initial state (a),
septic state (b)) and of Oscillatoria
sp. (initial state (c), septic state (d))
in aqueous solution.

A Oscillatoria sp. N &9 A+ geosmin 3.7pptot
wlZe] dimethyl-disulfide’t H&=HA}. ol =
A Fui3e] Y9A23L dimethyl-disulfide2
34 =@, Zze) ANEFE 5YI LH L4

Fig. 7. The TIC of by-products by biomass
of Oscillatoria sp.linitial state (a),
septic state after 1, 3, 5 days (b, c,
d)) in aqueous solution.
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