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Investigation of dissolved organic matter in treated wastewater that affects
water reuse in destination water bodies
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In this study, the solid-phase extraction method which is suitable for
analyzing dissolved organic matter in wastewater treatment plants™ process water with the high
resolution mass spectrometer was clarified. Using this method, dissolved organic matter in the
samples from wastewater treatment plants was analyzed, and the removal rates of individual organic
matter in multiple treatment process could be roughly estimated. It became clear that even if the
overall organic matter removal rates evaluated by BOD and DOC were equivalent among several
wastewater treatment processes, the removal rates differed greatly among treatment processes when
individual organic matter was analyzed.



Dissolved Organic Matter; DOM

DOM
DOM
DOM
DOM
D
DOM
2)
DOM
DOM
DOM
3
(@)) High-Resolution Mass Spectrometer; HRMS
DOM
@) DOM DOM DOM
(©)) DOM
1 DOM
DOM
@
DOM  HRMS
DOM DOM
2)
2
DoC DOM
@) DOM
DOM
DOM DOM
(©))
4 A,B,C,D
A 2021 10
11 2
@ B
4
A0 A20
2022 1 5 10 3 C
A0 3



2022 2 10 2 D

A0 3 2022 10 2023 2
2
() Nexera
X2 Orbitarap Q Exactive HF Thermofisher Scientific
1 m/z 50-
750 Compound
Discoverer 3.2 Thermofisher Scientific DOM
(©))
) DOM 3) DOM
DOM
MS/MS
@
2 DOM
1 PPL DOC 46~61 %
2 HLB 19~21 %
Orbitrap 1
1
() DOM
DOM DOM
DOM
DOM
(©)
B 2022 1 B
4 BOD DOC
BOD 97.4 98.5 % DOC 74.1 80.5 % 2
DOC A0 90 % 4 55 61 %
2
@) DOM
LC/MS
1,417 973 1047 4
2 4 868
DOM 8
2 DOM 19 43
2 DOM
DOM 4 DOM
C7Hg03S
100
BOD DOC
DOM
100 1000 10 1000
S 90 1 ] r 900 S 91 ‘ oBOD ©DOC  @pos. oneg. [ 900
g\ 80 1 I 800 gSf r 800
~ 70 4 F 700 ~ 7 r 700
8 60 4 Leoo 86 r 600
isof L 500 25— L 500
< 40 F 400 <4 r 400
g 304 I 300 g3 t 300
2l [ = 81 H HH H mH H i ngg
0 0 0 AO A20 0
DOC 61% 55% 56% 90% 57% | \
2B BOD DOC

1) W. Brack et al. (2019) Environmental Sciences Europe, 31, 62.
2) (2020) 33(5), 79-89.



57

2023




