o TR CE » 524% « 1988 (Proc. of Environ. & Sani. Eng. Research, Vol.24, 1988)
Q) KB T ALUFROELE LEKLHEBETOXEOKRE

OCCURRENCE OF MUSTY ODOR COMPOUNDS IN RAW WATER
SOURCE AND THEIR REMOVAL BY WATER TREATMENT PROCESSES

B K & Eb*, ¥ B %
Keisuke FUJIWARA, Yosuke HISHIDA

ABSTRACTS ; Lake Biwa, the raw water source of the Osaka municipal water works, has
been suffered from the musty odor occurrence for the past seven years. The causative
compounds have been identified 2—methylisoborneot (2—MIB) and geosmin. The maximum
concentration of 2—MIB and geosmin detected so far at the outlet of lake Biwa was 313
ng/l and 620 ng/l respectively. The threshold odor concentration of 2—MIB and geosmin in
drinking water was determined 4 ng/l and AlOO ng/l respectively, according to the triangular
taste and odor testing methods. These compounds in raw water colud not be removed

efficiently by the conventional water treatment processes even with an addition of powdered
activated carbon. Ozonation coupled with granular activated carbon filtration could remove
them by almost 100%.
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Table 1 Taste and Odor Test of 2-MIB and Geosmin by Laboratory Panels
1. July 1986
2~MIB Number of % Panels Geosmin |Number of % Panels
Conc. Panels Able to|Able to Conc. Panels Able to{Able to
(ng/1) |[betect Odor Detect Odor|(ng/1) [Detect Odor Detect Odor
5 19 54 5 2 6
20 28 80 20 4 11
50 31 89 50 9 26
100 33 94 100 19 54
Number of Panels: 35
Water Temperature: 25.0 °C
Table 2 Taste and Odor Test of 2-MIB and Geosmin by Personnel Panels
16. Oct. 1986
2-MIB Number of % Panels Geosmin|Number of % Panels
Conc. Panels Able to|Able to Conc. Panels Able to|Able to
(ng/1) |Detect Odor Detect Odor|{(ng/1) |Detect Odor Detect Odor
5 25 34 50 11 15
20 50 68 100 26 35
50 64 86 200 44 59
100 67 30 500 62 84
Number of Panels: 74
Water Temperature: 24.8 °C
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Fig.3 Occurrence of Musty Odor at Lake Biwa
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Fig.5 2-MIB and Geosmin in Raw Water (1985)
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Fig.6 Removal of 2-MIB by PAC Adsorption
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Table 3 Removal of 2-MIB and Geosmin by Ozonation

Experiment |Dosed Dosage |2-MIB Conc. Before[Removal

Before {mg/1)| or Ozonation Rate
Geosmin|(ng/1} (%)

20.Aug.1985|sand Filt. 2 Geosmin 67 91
3.Sep.1985|Sand Filt. 2 Geosmin 86 86
7.Nov.1985|GAC Filt. 2 2-M1B 215 86
7.Rov.1985|GAC Filt. 2 Geosmin 61 100
8.Nov.1985 |sand filt. 2 2-MIB 331 85
8.Nov.1985]|sand Filt. 2 Geosmin 155 89

Table 4 Removal of 2-MIB and Geosmin by GAC Filtration
Concentration (ng/1)

Operation Months 41 | 24 16
Compounds 2-M18 JGeosmin| 2-MIB [Geosmin| Z2-MIB [Geosmin
Filter Length
0 (cm) 215 61 128 101 169 66
30 114 20 81 27 76 | 23
70 65 7 17 0 | 12 0
140 18 0 0 0 0 0
Removal Rate (%) 92 100 100 100 100 100
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