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Table 6

Chilorine demands of organic compounds in the DOM fractions for OW.
Parameters Control HiN HoA HiA Bas HoN Trs
Total chiorine demand (mg/L) 1.57 1.16 1.32 1.32 294 1.34 1.84
Chlorine consumption by anumonium ions (mg/L) 0.03 0.25 0.17 0.52 0.89 0.02 0.08
Chlorine consumption by organics (mg/L) 1.54 0.91 1.15 0.80 2,05 1.32 1.76

Table 7

Observed odor strengths compared to the estimated odor strength from trichloramine concentration in the DOM fractions for OW.
Parameters Control HiN HoA HiA Bas‘ HoN Trs
Observed odor strength (Observed TON) 25 71 20 56 56 24 35
Odor strength contributed from trichloramine 20 16 11 10 n/d 11 19

for 91% decomposition of aromatic content. Similar results were
reported by Chany et al 2002; and Chiang et al (2002} Thus,
decreases in €hlorinous odor for ozonated sample were presumably
explained by oxidation of aromatic compounds. This was supported
by the previous study that presented the greatest odor strength
from chlorination of aromatic amino acids (e.g., phenylalanine and
tyrosine) among amino acids (Hisamoto ¢t al, 2018). Moreover,
ozonation reduced chlorine demand (¥able ©). For bulk water
samples, the chiorine demand of OW lower by 22% than that of
RSFW2 (Taisie: 2). Chlorine demands for HiA and Trs fractions after
ozonation were reduced by 41 and 12%, respectively. Chlorine de-
mand of HoA fraction decreased by 10%. The chlorine demands for
other fractions compared to OW changed only slightly (less than
10%).

Tabie presents the comparison between observed odor
strengths and the estimated odor strength from trichloramine
concentration. Although trichloramine was a minor odor contrib-
utor for RSFW?2, the estimated odor strength from trichloramine
was 80% of observed odor strength for the OW. This indicated that
trichloramine was a minor odor compound in chlorinated water
treated by conventional treatment, but it could be the dominant
odor compound when organic precursors of chlorinous odor were
ozonated.

To control chlorinous odor in water after ozonation, the removal
of hydrophilie compounds (i.e., HiA and HiN fractions) is necessary.
Furthermore, effects of trichloramine after ozonation may not be
negligible, Thus, it was suggested that ozonated water should be
treated by a series process of activated carbon (i.e., GAC or BAC)
with an ion-exchange prior to chlorination in order to minimize the
odor precursors and trichloramine precursor (NHs™).

o
¢L

4. Conclusions
The results of this study are summarized as follows:

For water after RSF, the Bas or HiB fraction was the major DOM
fractions responsible for chlorinous odor when DOC concen-
trations of fractions were normalized to 1 mgC/L. When mass
percentages of organic compounds were considered, the
greatest contributor to chlorinous odor was Bas (HiB) fractions.
Although a series of coagulation/flocculation, sedimentation
and RSF was used as pre-treatment prior to chlorination, sea-
sonal changes in organic contents of DOM caused the different
organic precursor responsible for chlorinous odor. Apart from
Bas (HiB) fractions exhibited the highest odor strength for both
seasons, the second odor predominants were found in HiA and
HoA fractions for autumn and spring, respectively.

Under the same unit of DOC, ozonation increased odor strength
in hydrophilic fractions (except HiB), while decreases in odor

strength were observed in HoA and Bas fractions. Overall,
ozonation decreased odor strength in bulk samples (i.e., ozo-
nated water) by more than 50%, when compared with water
after RSF. Two majorities of odor organic precursors for ozo-
nated water were in HiA and HiN fractions.

Upon comparing odor strengths that were generated from
organic fractions and trichloramine in water after RSF, most of
chlorinous odor was contributed by organic compounds. When
water is ozonated, the contribution of odor strength from tri-
chloramine should not be negligible because it potentially
+ covered 80% of bulk odor strength.
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Do not drink. Do not use?
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Do not drink. Do not use?
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YEedn, |
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WELDIZ, A7V FBLST =V H
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3. HEER

3.1 AX)XDOHGEKEEREEICEHT 5%
HORE4E 7

B AR TR IZRT, 1TEA
EDFH#E (Standard) 1ERKMNE A B A KIE
4 (European Union Drinking Water
Directive, ELFTDWD) 12X A8l T, D
% LIIWHOOHEREZ TICRE I N T W
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- Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human
Standard . -, e
3ot consumption (European Drinking Water Directive)
- EUMMBE$TRT#H A, FEOZERIZE b8 7230 FH B e 2k fia b+ 25,
- The Water Industry Act 1991 (the Act)
Legislation AL & 585, REFHAEOEE L DWIOHRR & 2.
b  The Water Act 2003
Chief Inspector® A » & {E6r. DWIHERR 2 Ji k. 7 » TiRincMl§ 58 E,
Reculations + The Water Supply (Water Quality) Regulations 2000 (SI 2000/3184)
gﬁﬁﬂ - The Water Supply Regulations 2010 (S.I. 2010/991).
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LR DA EDFENATIE RV D F D,
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AR EH B R EESEE O X 9 lEaE A
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IKTEE BN~ O T RIE A3 3 5 58 I
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WMEM 1kE2mE HEHR
BB KIg®E KEE®E Mandatory 2638 B Mandatory 103 H 5’%”’ (!—ﬁﬂ}ﬁ'l
: s Bk 1A KIGH Indicator 113 (MR
European Drinking | The Water Supply | European Drinking | The Water Supply | The Water Supply
Water Directive Regulations 2000 (as | Water Directive Regulations 2000 (as | Regulations 2000 (as
98/83/EC amended) : amended) : amended) :
ERYERAL Regulations 4 (1) Regulations 4 (1) |Regulations 4 (1)
&4 (2); &4 (2) (2);
Regulation 13 (1) Regulation 13 (1)
FERAE MM L T2 E S BEEH LKL tEd 00, Mk ki
— I A AL, KFEOKE, MKROKEDRE, RETTLADENE L, | - HEAEAED
MG U TUTWih b oths % B, ZE%Q.’(:EIJH#)
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BWAWE (RR - SOCIERS] | - DNDWE TR R |
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P AF) ZNHEFH OERREE VA
FiR &P ERT 5 ICIRBIEE
HA2ET0.2-05 mg/L & § B DA —HKRY,

HEHL,
AL % o
1) T8k - WEIZIEHP ] BWA : Boil
before Use for drinking and food

RERRE T RA S, Mk

preparation.
2) T8 - FAMICIIEHAAT ] DND :
Do not use for Drinking or Cooking.
3) MHkA - 3 - S IR
DNU : Do not use for Drinking,
Cooking or Washing. ( b 4 L E¥
D HEF )
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