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Fig.1 Mass spectrum of DOM in Ara River water



ok [EICAL % 21 %

145 (2016) 5

3.0
BRTROIESE
25 « CHO
» CHON
20 s o CHOS
. x CHONP
15 - © ° o CHONS

1.0 A

0.5 A A

H/C(%ﬁ%dﬁk?&%{&ﬁ?%&td)tt)
° [ ]
o
AN o
N
[}

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2

0/C (BAFDEEMERIEHEDL)

Fig.2 van Krevelen diagram of putative molecular formulae in

DOM collected from Ara River water

HlzoT, BAEHRET —WHEHL Cwiwnin) 2 &
Thbo B TAPLHETLE, INLDOHTOF5
WBEEE T VF LR YL AR VB ZFDORBED
HETHY, B PGIEIRAEEWTHHo720 TLH
O [53T] OmHBIREE B 5iEdT 5 &, D
TAIEAKDFEE 2 ED LI IZZT DL T LT
LONESTLNNVTRL—ATHIENTE, il
L ~Xv D DOM OEJREDIEIR 121D Z & AR STz,

3.3 EELKEERICATTORE

T T v F O = AN EKFE T HEKETIE, wE,
LC-DAD (Diode Array Detector) % w725 KKE
DEMIPAIT b TWw A, 2003 4F LI, KuyE o
Y'— 27 LC-DAD 2 X o THEfE L TR S 72720,
A7 RTFORFEENPRD S 720 WEREICIE
Orbitrap #! & = 47 #7 51 & Nuclear Magnetic Reso-
nance (NMR) Spectrometry 28F > & i1, g o E
{LTRED S A U A R AR 22 EH5FE S -2, K
BHOERLy Iy 7e Ny T8 YRR A7 O
FREF 2 S/ F6 L LT, {LElloFEigE o
HEBIIAE#HTH L,

FTMS 12 & % DOM #LE O W HALIZ & o T, FH
KD DOM 3 F 74 77 ) — %S L CBITE, 2w
REDKE B 2 A IR L, 2 OJEK OFEE % Huil
\ZHED B T ENREIC R B EIFE SN D, F 72, AL
HIZBWTYH, KEEEZF|ZEI TR Z5F LN
WTHET 5 2 LT, 25 DOFREFROFEE RIS
o bz L) B ED 5 2 L b REIC AR 513
TTHEY, KEROKEEHR LB 25 W &
LT, FTMS O HIZEH L72Wie 2 5% b H L
TWEZW,

2 £ XM

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

A. Matilainen, E. T. Gjessing, T. Lahtinen, L. Hed, A. Bhatnagar
and M. Sillanpda: An overview of the methods used in the
characterisation of natural organic matter (NOM) in relation
to drinking water treatment, Chemosphere, Vol. 83, pp. 1431 -
1442 (2011)

1. Michael-Kordatou, C. Michael, X. Duan, X. He, D.D.
Dionysiou, M. A. Mills and D. Fatta-Kassinos : Dissolved efflu-
ent organic matter : Characteristics and potential implications
in wastewater treatment and reuse applications, Water Re-
search, Vol. 77, pp. 213-248 (2015)

S. Velten, D.R. U. Knappe, J. Traber, H. P. Kaiser, U. von
Gunten, M. Boller and S. Meylan : Characterization of natural
organic matter adsorption in granular activated carbon
adsorbers, Water Research, Vol. 45, pp. 3951-3959 (2011)

A. Imai, T. Fukushima, K. Matsushige and Y.H. Kim:
Fractionation and characterization of dissolved organic matter
in a shallow eutrophic lake, its inflowing rivers, and other or-
ganic matter sources, Water Research, Vol. 35, pp. 4019-4028
(2001)

A. Imai, K. Matsushige and T. Nagai : Trihalomethane forma-
tion of dissolved organic matter in a shallow eutrophic lake,
Water Research, Vol. 37, pp. 4284-4294 (2003)

K. Kimura, H. Yamamura and Y. Watanabe : Irreversible foul-
ing in MF/UF membranes caused by natural organic matters
(NOMs) isolated from different origins, Separation Science
and Technology, Vol. 41, pp. 1331-1344 (2006)

J. L. Weishaar, G. R. Aiken, B. A. Bergamaschi, M. S. Fram, R.
Fujii and K. Mopper : Evaluation of specific ultraviolet absorb-
ance as an indicator of the chemical composition and reactivity
of dissolved organic carbon, Environmental Science & Tech-
nology, Vol. 37, pp. 4702-4708 (2003)

Y. Shutova, A. Baker, J. Bridgeman and R. K. Henderson :
Spectroscopic characterisation of dissolved organic matter
changes in drinking water treatment: From PARAFAC
analysis to online monitoring wavelengths, Water Research,
Vol. 54, pp. 159-169 (2014)

D. van der Kooij : Assimilable organic carbon as an indicator of
bacterial regrowth, Journal American Water Works Associa-
tion, Vol. 84, pp.57-65 (1992)

FPRMCSE, RHARE, JEM K OREABH, ERIE, SR
2SR TARK O IR 7~ 2 Y OV OYEERE
fili, PR 27 4R EAGETTFE R Fe 43 aidi4E, pp. 634-635 (2015)

H. Zhang, Y. Zhang, Q. Shi, S. Ren, J. Yu, F. Ji, W. Luo and M.
Yang: Characterization of low molecular weight dissolved
organic natural organic matter along the treatment trait of a
waterworks using Fourier transform ion cyclotron resonance
mass spectrometry, Water Research, Vol. 46, pp. 5197 -5204
(2012)

L. Y. Tseng, M. Gonsior, P. Schmitt-Kopplin, W. J. Cooper, P.
Pitt and D. Rosso : Molecular characteristics and differences of
effluent organic matter from parallel activated sludge and
integrated fixed-film activated sludge (IFAS) processes, En-
vironmental Science & Technology, Vol. 47, pp. 10277-10284
(2013)

E. E. Lavonen, M. Gonsior, L. ]J. Tranvik, P. Schmitt- Kopplin
and S. J. Kohler : Selective chlorination of natural organic mat-
ter : Identification of previously unknown disinfection byprod-
ucts, Environmental Science & Technology, Vol. 47, pp. 2264 -
2271 (2013)



T L~V CTOEGAREY (DOM) &LV 723872 70 B

14)

15)

16)

17)

AEMA T, BAEE, SRV, hEEE KK & LH
6%, MINE—, B8RE—, A RABEEEG
(PTPWs) ORE#EHEEHEOMET © A+ =aF ) 4 FRESE
EHIE LT, 549 B HAKBE i ds, p.8 (2015)

M. Urai, I. Kasuga, F. Kurisu and H. Furumai: Molecular
characterization of dissolved organic matter in various urban
water resources using Orbitrap Fourler transform mass
spectrometry, Water Science & Technology : Water Supply,
Vol. 14, pp. 547-553 (2014)

P. Phungsai, F. Kurisu, I. Kasuga and H. Furumai: Charac-
terization of low molecular weight dissolved organic matter
(NOM) in drinking water treatment process using Orbitrap
mass spectrometry, Proceedings of the 6™ IWA Specialist
Conference on Natural Organic Matter, p. 21 (2015)

W OR, e ZE R AR BEHE, dOREAE
PAGEICFIH S5 FRFFAAKF AR @ Orbitrap BV & 5547
At 72 Er I, TRF A4 (G), Vol 70, pp. II-185-

18)

19)

20)

1II-192 (2014)

I. Kasuga, M. Urai, F. Kurisu and H. Furumai : Molecular char-
acterization of dissolved organic matter along river flow by
using Orbitrap mass spectrometry, Proceedings of the 5" TWA
Specialist Conference on Natural Organic Matter, p. 10 (2013)
FHABE WA - W DR BB E % R 2 72 D# 72
AR ARBEE G BIE 2 > & — - E 7 R R
BEBEAR T — 2 2 a vy 7 KIBFRIROKEEH — KGR
LS BoF MM —— (http: //www.recwet. t.u-tokyo.ac.jp/
symposium/ materials/20150310/kasuga.pdf) (2015)

J.A. van Leerdam, J. Vervoort, G. Stroomberg and P. de
Voogt : Identification of unknown microcontaminants in Dutch
river water by liquid chromatography-high resolution mass
spectrometry and nuclear magnetic resonance spectrosco-
py, Environmental Science & Technology, Vol. 48, pp. 12791 -
12799 (2014)



