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Seasonal Investigation of Natural Organic Matters from Yeongsan River Basin by Fluoresc-
ence Spectroscopy. Lee, Dongjin, Kangmin Chon’, Soojung Jung, Sangdon Kim, Kyunghee
Lee, Taehee Hwang, Dongjin Hwang, Byungjin Lim* and Jaeweon Cho* (Yeongsan River Envi-
ronment Research Center National Institute of Environmental Research, Gwangju 500-480,
Korea; ‘Environmental Engineering, Gwangju Institute of Science and Technology, Gwangju
500-712, Korea)

This study investigated the characteristics of natural organic matter (NOM) with gen-
eral water characteristics (pH, DO, electrical conductivity, BOD, COD, TN, TP, Chl-a,
DOC, UV,s,, SUVA) and the 3D fluorescence excitation-emission matrix (FEEM) in the
Yeongsan River basin. FEEM was used to classify protein-like and fulvic & humic-
like substances with fluorescence intensity in the matrix of excitation and emission
wavelength. The concentration of BOD, COD, TN, electrical conductivity and DOC in
the region of Gwangju city (Gwangju sewage treatment plant: GJS, Gwangjucheon:
GJC, Gwangju 2: GJ2) was relatively higher than the upper reaches and lower reaches
of the Yeongsan River basin. SUVA in most sites was lower than 3L mg™! m™ as the
hydrophilic substances, except Damyang (DY) in the upper reaches of Yeongsan river
was higher than 3L mg™! m™! as the hydrophobic substances during winter and au-
tumn. In the FEEM investigation the fulvic and humic substances were found in most
sites, and in sites regarding Gwangju city (GJS, GJC, GJ2) during winter and GJC in
summer, protein-like substances were found. The trend of fluorescence intensities
from the upper reaches to the lower reaches in most sites corresponded to that re-
garding the concentration of water characteristics (BOD, COD, TN, DOC). That is why
the region of Gwangju city (GJS, GJC, GJ2) was relatively higher. This results were an
equivalent trend to those of fluorescence index (FI) in most sites, and the higher Fls
in the sites of Gwangju city indicate more microbial-derived substances due to enor-
mous effluent organic matters (EfOM) from huge Gwangju sewage treatment plants.
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etal, 2009) 5ol d2] AHEH T giok A FH o= 3PS
He 174 o7 el FAEEe e e sde
Hoza AN Aol WE HPA oi7] e
47H (M) AelA] W2 23 Ew-e FA] (synchronous)
o 243l W% 20 7142 2935k o] 3D fluo-
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Fig. 1. Sampling sites for analyzing natural organic matter
in the Yeongsan River basin: DY (Damyang), GJ1
(Gwangju 1), GJC (Gwangjucheon), GJS (Gwangju
sewage treatment plant), GJ2 (Gwangju 2), GS
(Gwangcheon), NJ (Naju), MY (Muyan).

visible spectrometer (UV-1601, Shimadzu)&. 254 nm =}
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Fig. 2. Plots of standard reference materials: (a) Bovine serum albumin (BSA), (b) Suwannee River humic acid (SRHA), (c)

Suwannee River fulvic acid (SRFA).

3 A8k (photomultiplier tube voltage)”} 700V 5-o|t}.
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Table 1. Water characteristics at an on-spot investigation.

DY GJ1 GJC GJS GJ2 GS NJ MY

Temp (°C) 7.7 9.2 9.8 12.0 9.3 9.3 8.9 6.0

February pH 7.1 7.7 7.7 7.1 7.0 7.1 8.2 7.8
DO (mg L% 12.5 12.1 6.1 8.9 9.3 9.6 14.2 12.8

EC (uS cm™) 330 332 381 467 453 412 362 2182

Temp (°C) 23.1 243 28.1 226 23.4 255 26.1 22.7

Ma pH 7.0 8.1 9.5 6.9 7.2 7.4 8.3 8.1
Y DO (mg L% 8.8 8.4 10.4 7.2 7.6 7.4 8.8 9.5
EC (uS cm™) 191 325 393 544 463 399 305 1864

Temp (°C) 25.9 27.8 28.6 26.1 28.2 29.0 29.6 28.9

Auqust pH 6.5 7.9 8.9 6.8 8.0 7.4 9.2 8.1
d DO (mg L% 11.2 10.3 11.8 8.4 12.3 10.4 16.5 11.0
EC (uS cm™) 316 200 320 532 319 297 213 197

Temp (°C) 19.4 18.4 19.7 21.7 19.1 19.7 20.4 19.5

October pH 6.7 8.5 7.7 6.5 6.9 7.4 8.8 7.4
DO (mg L% 11.0 15.0 9.7 8.5 11.8 13.9 16.6 9.6

EC (uS cm™) 319 320 476 531 482 432 396 831

Table 2. Water characteristics of investigated samples.

DY GJ1 GJS GJC GJ2 GS NJ MY
BOD(mg L™ 2.2 5.4 6.1 6.0 6.0 5.3 6.2 7.3
COD(mgL™) 3.9 6.3 10.5 9.8 8.1 8.9 10.0 5.3
TN(mg L™ 2.9 2.9 8.9 10.9 9.9 7.8 6.0 3.3
February TP(mgL™) 0.1 0.1 0.5 1.0 05 0.3 0.3 0.1
chl-a(mg m3) 7.5 19.1 9.9 0.3 8.0 13.9 335 6.3
DOC (mg L™ 1.37 2.82 5.35 4.57 4.38 4.75 3.95 1.53
UV, (cm™) 0.0750 0.0983 0.1092 0.1385 0.1306 0.1117 0.1046 0.1000
SUVA(Lmg*m™) 5.47 3.47 2.04 3.03 2.98 2.35 2.65 6.54
BOD (mg L™ 1.5 8.8 10.4 6.0 6.7 6.2 5.5 2.7
COD (mg L™) 3.3 11.7 13.4 10.4 11.7 8.9 9.4 5.7
TN(mgL™) 3.5 2.2 4.5 10.2 8.6 6.7 4.0 3.6
May TP(mg L™ 0.1 0.2 0.6 0.6 0.6 0.7 0.3 0.1
chl-a(mg m3) 13.2 34.6 112.8 1.7 418 424 35.2 6.2
DOC (mg L™Y) 1.70 5.76 4.86 413 4.46 4.56 4.86 1.56
UV, (cm™) 0.0331 0.1260 0.0933 0.1042 0.1059 0.1063 0.1124 0.0667
SUVA(L mgim 1.95 2.19 1.92 2.52 2.37 2.33 2.31 4.28
BOD (mg L™ 2.9 71 108 108 8.6 7.2 6.6 3.2
COD (mg L™) 4.4 6.9 10.5 9.0 8.8 7.4 6.3 5.9
TN (mg L™ 3.1 15 4.6 12.2 5.2 46 2.6 2.2
August TP (mg L™ 0.2 0.1 0.3 0.3 0.4 0.2 0.1 0.1
chl-a(mg m~) 61.8 68.4 192.1 2.2 52.6 45.6 27.6 14.5
DOC(mg L™ 2.66 3.59 5.09 6.04 4.92 3.61 3.05 411
UV, (cm™) 0.0382 0.0677 0.0707 0.0981 0.0756 0.0619 0.0537 0.0814
SUVA(Lmg'm™) 1.44 1.89 1.39 1.62 1.54 1.71 1.76 1.98
BOD(mg L™ 13 5.8 6.8 3.7 3.6 4.0 25 2.2
COD(mgL™) 3.2 5.6 10.6 8.1 9.4 7.2 6.2 49
TN(mg L™ 2.9 1.3 6.4 12.7 8.7 6.7 5.8 2.0
TP(mgL™) 0.2 0.1 0.5 05 1.0 0.5 0.4 0.1
October 3
chl-a(mg m™) 3.7 9.3 16.5 0.3 9.3 6.8 4.0 2.7
DOC (mg LY 0.93 3.25 4.67 4.96 4.95 4.98 4.43 4.01
UV, (cm™) 0.0353 0.0541 0.0759 0.0841 0.0857 0.0770 0.0725 0.0708

SUVA(L mgtm™) 3.80 1.66 1.63 1.70 1.73 1.55 1.64 1.77
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Table 3. Table 1 Main maximum peaks of excitation (E,), emission (E,,) and fluorescence intensity (F..) of hatural organic
matters in the Yeongsan Rver basin the FEEM spectroscopy.

Winter Spring Summer Autumn
St E/En  Fua  EfEp  Fr E/Ep, Fma EJE, Fps  1YPEOfcCOMpoUNds
(nm) (cps) (nm) (cps) (nm) (cps) (nm)  (cps)
DY 330/410 794 300/410 1081 320/410, 280/430 886, 851 N.A. — Humic-like substances
GJ1  290/400 791 310/410 1047 310/410,290/370 1332,2422 310/410 930 Humic-like substances
GJS 320/400 2912 330/410 2387 320/400,290/370 2557,2422 330/410 1663 Humic-like substances
280/340 2940 - - - - - - Protein-like substances
GJC 310/410 1368 310/410 655 330/410 1641 310/400 1728 Humic-like substances
280/340 1519 - - 280/340 1727 - - Protein-like substances
GJ2 320/400 2020 310/405 1261 320/410 1533 320/400 2007 Humic-like substances
280/340 2219 - - - - - - Protein-like substances
GS 310/410 1553 320/410 1208 310/410 1516 310/400 1560 Humic-like substances
280/340 1669 - - - - - - Protein-like substances
NJ 310/400 1456 270/440 770  320/410, 270/440 1116,1113 310/400 1344 Humic-like substances
MY 310/400 1197 310/400 1038 310/410 1496 310/400 1214 Humic-like substances
2ZA, 1 719l kgt 954714 (allochthonous NOM: w37} gl
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Fig. 3. Fluorescence contour plots of natural organic matters during winter in the Yeongsan River basin: (a) DY (b) GJS

() GJ2 (d) NJ.
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Fig. 4. Fluorescence contour plots of natural organic matters during summer in the Yeongsan River basin: (a) DY (b) GJS

(c) GJ2 (d) NJ.
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Fig. 5. Values for wavelength-independent fluorescence properties of natural organic matters in the Yeongsan Rver basin.

2.2
2.1+
£
3 1.94
c
3
$ 1.8
1.
o
E 1.74 —&— Winter
Spring
1.6 —&A— Summer
- 4 - Autumn
1.5 T
DY GJ1 GJC GJS GJ2 GS NJ MY

Fig. 6. Spatial changes of natural organic matter in fluorescence index [F,s0/Fs00] from the upper reaches to the lower
reaches in the Yeongsan River basin.
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