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Abstract

The spectroscopic characteristics and chemical oxygen demand (COD) oxidation efficiencies were investigated for dissolved
organic matters (DOM) from diverse sources, which may indirectly affect the concentrations and the quality of DOM found in
watersheds. The DOM investigated for this study showed awide range of the percent distributions of refractory organic matter
(R-OM) from 8 to 100%. Relatively high R-OM distributions were observed for the DOM with the source of head water,
sediments, paddy soils, field soils, and treated sewage whereas the DOM from livestock waste, reed, weeds, algae, and
attached algae exhibited lower R-OM percent distributions. The percent distribution of R-OM had positive correlations with
specific UV absorbance (SUVA) and humidification indices (HIX) of DOM. The investigated DOM was classified into four
different source groups (i.e., biota, vegetables, soils, sediments) by comparing the synchronous fluorescence spectra. The
DOM group from biota source was characterized by a prominent presence of protein-like fluorescence (PLF) whereas
fulvic-like fluorescence (FLF) was additionally observed for vegetable-source DOM. FLF became significant for the DOM
from both soils and sediments although no PLF was found for soil-derived DOM. A range of COD oxidation efficiency was
observed for the various DOM, ranging from 36 to 94% and from 65 to 125% for CODw, and CODc;, respectively. The results
indicate that CODc; reflects the higher OM concentration than CODwmn. However, 95% confidence intervals of the COD
oxidation efficiencies were similar for the two types of COD, suggesting that COD¢; may not be the superior OM index to
CODuwn in terms of the variability of the oxidation efficiency. No significant correlations were obtained between COD
oxidation efficiencies and the spectroscopic characteristics of DOM for this study.
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Fig. 1. The percent distribution of refractory organic matter
for dissolved organic matters from diverse sources.
(LW: Livestock waste, HW: Head water, RD: Reed,
LT: Leaf litter, WD: Weeds, SD: Sediment, PS:
Paddy soils, FS: Fidd soils, AG: Algae, AA: Ached

Algae, TS: Treated sewage).
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3.2. SUVA %t Hlw

HIFBE(el5k SUVA) 54S 719d = HaskltHFg. 2).
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322 HuA He WeE Yo AxS Asta
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Fig. 2. Comparison of the SUVA values for organic matters
from diverse sources.
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Fig. 3. Synchronous fluorescence spectra of dissolved organic matters from diverse sources.
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Table 2. Fluorescence indices and humidification indices of
dissolved organic matters from diverse sources
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Source  F.I (Fluorescence Index) Kalbitz Milori  Zsolnay
DOM R-DOM
LW 2.25 211 0.79 551 1.38
HW 1.90 1.73 0.61 40.6 339
RD 145 1.68 0.78 8.33 151
LT 1.39 1.30 116 4.06 132
WD 1.70 1.82 0.92 3.35 0.58
SD 1.80 1.66 111 29.9 3.66
PS 2.02 1.88 0.88 14.0 5.45
FS 1.87 1.95 0.87 46.5 9.52
AG 178 2.37 0.83 5.59 0.35
AA 1.82 1.99 0.87 8.05 1.22
TS 2.35 231 0.91 41.7 4.43

Table 1. Distributions of refractory organic matters and the spectroscopic characteristics of dissolved organic matters from diverse

sources
Source R-DOC/DOC (%) SUVA PLF/DOC FLF/DOC THLF/DOC FLF/PLF
LW 125 0.54 3.17 0.63 0.08 0.20
HW 129 3.02 0.89 244 0.48 2.75
RD 14.1 0.95 0.70 0.37 0.05 0.53
LT 322 1.89 1.45 0.23 0.05 0.16
WD 8.73 0.28 0.63 0.12 0.02 0.20
SD 86.1 173 2.27 2.64 0.49 116
PS 815 0.57 0.64 114 0.19 1.79
FS 97.5 3.02 0.21 4.10 0.58 19.4
AG 7.90 0.71 3.17 0.24 0.06 0.08
AA 9.37 0.85 115 0.28 0.07 0.25
TS 100 1.87 1.90 5.20 0.62 2.74
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o =2ZA Jestth Milorist Zsolnay FIARY BF F&
AHow 2 g UeiE 7IdE A, H98E, EY W
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FBAFE BIAHMiloriet Zsolnay A Fol dhs) 242 r=

0.91, 0.73 p=0.0001, 0.01)

3.5. COD 4t=tE Hlu

2 dAFxe 74 719 Alg dolA coD &3 Al
oz JgtEE f71EC] BF wdﬂé}ii et
+ 7H8 atol CODwmn, CODc®] AF4E=(mg Oz/L)§ 7z
g4EE(mg CL)E HFstaL o] & DOCYIE Atst&=

0

B TH(Fig. 4) &A1 #71E< CODwn® CODcr 4tsh&
217t 36~94%%t 65~125%2] MARE Al5¢] 7ol wat oF
2251 o]49] AolE HQTh ol Aol UA TGS
4 EA X 9 BF B4 ZERRo]l AME b2 7
A9 f71EC] 7HAE 3 Aol QEL=E AtRHh FA
ZAE 7198 #7189 CODwn CODcd HF AHsee
27k 499, 91.722 YEeh} CODgol CODwmn Atst&ETH
oF 1.8 ®3to™ CODqY 2tshe2 RE 719 #71Ed
Al CODmnETEH EStTh )AL {718 7]l Z@glol
CODc°] CODmpETh T B2 f7]8 T Bgd& + 2

£& ®Bo Zth a8y COD AHskgd thal 95% AlF T
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2 M2 b9 iekg HE R4 o] Ade HE

150
‘aJ CODMn
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50 4

{IR R ATIRIARIR]
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Oxidation efficiency (%)

COD¢ &=7F §718 Al 558 o & g8 & 4
AA T A LHOM CODc% F718 ARE LS
CODwnel 7FAL §
oEg F Utke &4% H\ls&t}. HZ FA U %71
Z2 CODudIA T2 AEZ ASslels =971 A
de 1T 9 B AFEAH /A gYgE Ak &
ok 9 B AFZARe vaE g B ojHu|
(2009)2 A A&E&%= 28 9 FF CODe &
S2L FES GEANY AVEY AE 2 F UAeE
Ik

3 CODwn¥ CODcr 2tsh&9] d#aAe =7 #7718
9o A% T3 FBBAEZ 2o FA EJHFig. 5@)).
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A ?.%%% 94111%&5} CODCr-Q] B CODwn Z3clA 4t
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g F2E } ‘rr7]
27t g & Adg A
28Y g ¥ FEsY YT A
T BFsa F 1A Ps}g A}°l°ﬂ 2 *b&ae_rﬁl% Ho
FAtHr=0.947, p < 0.001); (Fig. 5(b)). o] R AR}
AP=ss X F71E W vFEGol 7‘*;}‘?%1 7145
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Table 3. Correlations between the characteristics of dissolved organic matters and the COD oxidation efficiencies.

R-DOC/DOC (%) SUVA PLF/DOC FLF/DOC THLF/DOC
CODwn-C 0.48 0.41 0.17 0.36 0.46
/DOC (0.160)* (0.243) (0.641) (0.300) (0.183)
COD¢-C 0.43 0.01 0.34 0.40 0.51
/DOC (0.218) (0.980) (0.342) (0.255) (0.133)
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Table 4. Correlations between the fluorescence characteristics
of dissolved organic matters and the COD oxidation
efficiencies

Fluorescence Index Kabitz ~ Milori  Zsolnay
CODwn-C 0.09 0.81 0.34 0.21
/DoC (0.814) (0.004)  (0.331)  (0.569)
COD¢-C 0.42 0.05 0.41 0.17
/DOC (0.227) (0.886)  (0.235)  (0.641)
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