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Research focus: water safety for daily drinking purpose has been attracted great attention of the public health concern. The formation of disinfection-

by-products (DBPs) in treated water, which are carcinogens, is the biggest challenge for drinking water safety. A better understanding of DBP precursors and
formation pathways is very crucial for water treatment plants. My work is aiming to investigate and characterize the organic matter derived from various algae,
which is considered as an important precursor to disinfection-by-products when algal eutrophication occurs in fresh water. This work will give a thorough insight into

the understanding the role of algae as the precursor to DBPs for a better control of DBP formation in drinking water.

Main results:

1. Algal growth behavior: An axenic culture of a commonly found green alga 3. AOM origins as precursors to THMs and HAAs: The highest

Chlorella sp. was conducted in a photobioreactor. Its growth phases were magnitude of specific THMFP and HAAFP was yielded by I0OM, following
RIS TR A Ve TN 1) V0 ASISeTR T O SUlee by EOM and COM (Fig. 2). This is attributed to the different characteristics

in day 25 for further algogenic organic mater (AOM) characterization and DBP

_ _ _ , _ | of these AOM origins. These results also implied that AOM precursors
formation potential test due to its highest magnitudes in DOC and UV,

absorbance DBPs. preferentially produced HAAs than THMs. This tendency is mostly reverse

0.030 r 1 1.8

. = et & L S o from the chlorination trends of natural organic matter, which yielded more
~ 120 | >
el - TR | Ao {120 1" THMs than HAAs.
—_ = ' —&— Chlorophyll a ' e
¢ 0020 57 —— UV, ! 1008 {12 30 30
2 ® so0F -e—- DOC r o) — v
< = oD 1 = 2 O N TCM BN MCAA -
~ 0015} > - i 0= Jos i ZZZ) BDCM - B DCAA &
& s °° 1 - K3 e) ©125  mmm pBCM A zziTcaa 125 ©
2 o010} E E Q doe §_ BN TBM ///;/ ‘_T:
= 0 © 1 @ b7 _
= 7 =20 | 20 T
0005 ¢) 20F - __ :} - {0.3 & 00 E
0.000 t 0.0 N L L 0 J0.0 % od | = O
0 5 10 15 20 ?? = ...§..
Time (days) ’ E 10 f 10(2
Fig.1 Behavior of Chlorella growth (UV254: UV absorbance at 254 nm; 3;;_ 5 | |5 cg
ODG680: optical density at 680 nm; DOC: dissolved organic carbon) 77 — .3
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2. Characterization of AOM origins: Three origins of AOM, including e R WO . EON. W
|IOM, EOM, and COM, were characterized their chemical properties. IOM Fig.2 Formation potential of THMs and HAAs yielded by IOM, EOM and
COM (THMs: trihalomethanes; HAAs: Haloacetic acids; Chlorination
was richest content of organic nitrogen but lowest aromaticity, while these condition: pH 7; 25°C; in dark, and for 7 days)

trends was reversely obtained in EOMThe characteristics of COM was
likely similar to IOM. Conclusions: the AOM derived from Chlorella sp. has high potential

Table 1 Chemical properties of IOM, EOM. and COM to yield HAAs than THMs. Among three origins of AOM, the IOM is a highest-
yielding precursor to either THMs or HAAs. Thus, the IOM or the organic mater

Parameters IOM
DOC/DON 0 54 2 21 131 |OM: intracellular organic matter iInside algal cell plays an important role on the formation of DBPs in water

EOM: extracellular organic matter

SUVA treatment.

(L/mg-m) 0.25 0.94 0.29 COM: cellular organic matter

DOC/DON: dissolved organic carbon/ dissolved organic nitrogen National Chiao .'.mg Unirzrsity
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