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Abstract

Characteristics of organic matters (OM) in wastewater and the removal efficiencies were investigated using the influent and
the effluent samples collected from 21 wastewater treatment plants. The OM characteristics investigated included
biodegradability, humic content, specific UV absorbance (SUVA), the distribution percentage of refractory OM (R-OM), and
synchronous fluorescence spectra. The types of wastewater (sewage, livestock waste/night soils, industrial waste) were easily
distinguished by comparing the synchronous fluorescence spectra of the influent wastewater. The prominent peak of
protein-like fluorescence (PLF) was observed for livestock waste/night soils whereas sewage exhibited a unique fluorescence
peak at a wavelength of 370 nm. Irrespective of the wastewater types, the distribution percentage of R-OM increased from the
influent to the effluent. Livestock waste/night soils showed the highest removal efficiency among all the three types of
wastewater. There was no statistical difference of the removal efficiency between atraditional activated sludge and biological
advanced treatment processes. Removal efficiency based on dissolved organic carbon DOC presented good correlations with
the distribution percentage of R-OM and fulvic-like fluorescence (FLF) of the influent. The prediction for DOC removal
efficiency was improved by using multiple regression analyses based on some selected OM characteristics and mixed liquid

suspended solid (MLSS).

keywords : Fluorescence, Multiple regression analysis, Specific UV absorbance, Treatment efficiency, Wastewater organic

matter
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Table 1. List of the types of the influent, the treatment type, and the description of the process investigated

Influent Sample number Process type

Sample number Process name Sample number

Sewage 16 Conventional treatment

Biological advanced treatment

3 Activated sludge
Extended aeration process
13 B3
DNR”
BNR?
Denipho
PIDY
SBR?
HBR”
NPR?
SBF"

Livestock waste 2 Advanced teratment

INight soils

NP, P P PP DNDNDNDDNDDNDDND PR

2 Yaek sang corrosion

Industrial waste 3 Conventional treatment

Biological advanced treatment

Activated sludge
1 Dissolved air flotation

=N

Total 21

B3 : Bio-Best-Bacillus sp., "DNR : Daewoo Nutrient Removal, “BNR : Biological Nutrients Removal, “PID : Phased Isolation Ditch, ?SBR : Sequencing
Batch Reactors, YHBR : Hanmee Bio-Reactor, INPR : Nitrogen & Phosphorus Removal, VSBF : Super clean Bio Filter
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Table 2. The characteristics of SUVA, refractory organic matter distribution, synchronous fluorescence spectra from Influent

. Sewage Livestock/Night soils Industrial waste
Organic mqter (n=2) (n=3)
characteristic
Influent Effluent Influent Effluent Influent Effluent
SUVA 04~2.3 1.3-5.7 0.7~1.1 0.8~2.2 0.3~1.3 11~-21
(L/mgC) (1.2+0.6)? (2.1£1.0) (0.9£0.3) (1.5£1.0) (0.7£0.5) (1.5£0.6)
CBOD/COD¢, 33.1~785 1.4~38.8 44.1~46.7 0.0~1.3 28.2~60.1 10.2~16.7
(%) (56.6+£12.1) (13.8+£10.4) (45.4£1.9) (0.7£0.9) (44.3£16.0) (12.6£3.6)
R-DOC/DOC 17.8~66.5 26.9~103.9 13.2~18.3 93.9~94.0 23.9~46.2 83.7~-87.8
(%) (40.3t16.0) (66.1+27.9) (15.8£3.5) (93.91£0.1) (31.7£12.6) (85.5¢2.1)
R-TOC/TOC 16.8~54.2 35.8~105.6 16.8~19.2 94.1~94.7 24.6~43.1 62.1~76.6
(%) (36.4+10.0) (66.4+22.3) (18.0£1.7) (94.4£0.5) (32.8£9.4) (69.3+7.3)
humic content 6.6~37.5 6.4~41.0 83.9 15.9 19.7~24.8 18.2~30.5
(%) (17.2+8.8) (26.3+11.3) (21.5+2.9) (25.3+6.4)
PLF/DOC 1.00~4.97 0.43~51.75 6.18~11.92 0.32~0.61 1.01~2.41 1.35~2.17
(QSE-L/mgC) (1.96+0.89) (5.61£12.71) (9.05£4.07) (0.47£0.20) (1.66£0.70) (1.65+0.45)
FLF/DOC 0.75~2.46 2.38~6.47 0.70~1.33 2.09~7.78 0.97~-1.62 3.37~5.31
(QSE-L/mgC) (1.65+0.44) (4.20£1.18) (1.02£0.44) (4.9314.02) (1.39£0.36) (4.26+0.98)
THLF/DOC 0.08~0.33 0.25~0.89 0.08~0.13 0.07~0.62 0.14~0.24 0.50~0.65
(QSE-L/mgC) (0.22+0.06) (0.50+0.18) (0.10£0.03) (0.35£0.39) (0.20£0.06) (0.55£0.09)
IMeantstandard deviation
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FRFe FHER REE 31%2A $Y5d ¥ 2 g
ZasAh oA HEn A% W FUELD 2D g ndustrial
P gstE 9 gydol A 274 WelA 3F
F AAE & ASS AT 0 - . .
200 300 400 500 600

32. | W A|MYE |J|E H§YAHEY H|W

517 5(2006)2 A A& synchronous EFAHEH

Wavelength (nm)

Fig. 1. Synchronous fluorescence spectra of the influent from

S 97198 300 nm olstelM FF IS dNEA FF

EJ(protein-like fluorescence, PLF), & 350 nm

CEREEEREER

FLF), 33 370 nm FZolA 9 93 N
(humic-like fluorescence, HLF), 2|3 3} 450 nmell A <] A% w37 zAG
Y9 aE $24 FUR °

& #F @itk Synchronous FZ2HEH F PLFE trypto-

phan¥} tyrosine®} #<

the three types of treatment plants.

F2o A HLF 3=7F f296HA #2590k Janhom 5(2009)
P FE(fulvic-like fluorescence, & Al AAY AR AES YAeE 339 FF B
FEA 3358 Mg AT 23 B ATZEFNA Yed F3g2% 5

BEAE 7= 4 dHol ¢

2001; Hur et a., 2008).

B4 gaTEe Bl

g}
o ddgt 18R daTxe #
2003). & AToIAE 22 FBE

TE= 0}7] st 2 A
nous 2HEHE

A 3t

oZi _|&

2 BEHen /R

/\]-3',]—%0] .IC.I’_(Q_"T: H]—E’\oﬂ}q _-_E)G

Al(terrestrial - humic-like fluore- 2 Yelds #FZ59 . o] Jae AT Ul AR
scence, THLF) 3354 o= Fostoq /71E 44 gt o {3 IFEHeE dddn. FARRE ATEA Hur
5(2008)2 A HFTY dFE W sk
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&4 3 THBaker, T WA G FFY AFdAe s IF9ah B
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Might soil

Types of Influent

Fig. 2. Comparison of the treatment efficiencies (%) for the three types of the wastewater plants investigated based on
the concentrations of (a8) CBOD, (b) CODwn, (€) CODg, (d) DOC, and (e) POC.
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Table 3. Mean, standard deviation of treatment efficiency
for conventiona activated dudge versus advanced
methods (n=16)

Results p-value
Traditional Advanced
DOC (70.5£11.1) (66.0£16.0) 0.590
POC (88.745.7) (93.1£4.9) 0.300

5t /7|18 EM0| ME|EE0 0IRl= &
A F71E 540 AgEee "X 9FS EE}
L 71 A& 9 f1EY vge &
58 79 FBFAE FGHTable 4, Flg 3).
7 §7)E9 SUVA, F9#E IFEN 9 Jray
AYEEH T2 FBAEE EX0
(p<0.001). BES= #F<QJ CBOD/CODc HIEFH FHE
A BE¥o= DOCY TOC 71 BF AHIlggd od ¢
ot HHHE HolA &gtk o] ARE GddTHE 2

94 54 % CBOD/CODo7t Aa) e Aeags B7t
she ZIEozA AdshA Rehe AR P w2 4

=2
234 B2 EX9 DOC 7% A &g Abo)

Al GEFETHr =-0.869). kA dESY EF RIUF E
FHFLTE ZF HlA &Y F71EY AATE o

°
=
He Aoz AT F A

36. ME|E21t SHEHF(MLSS) 242 ArztatA|

s W TAEd A% #718 44 2 AAE F A
FTEF v E FE(mixed liquid suspended solids,
MLSS)9} 1 Al FA17HSludge retention time, SRT)Z+ #3A
o] ZAYx &HA AtHBarker and Stuckey, 1999; Jaru-
sutthirak and Amy, 2007). & 59, o|JF3 E3%(2005)
o GeAUD AEASS EARAT A5 MLSSH
BOD 2 COD A &&zte] #ad JABAE B F3
ot E3, SBR &3 We MLSS/F 3000 mgll 5% ©]%
A COD s=7} HAsHA A2 + Uvke ATFAFH7}

BuE v QItFHE 5, 2006). SRT ol 23 W H&
u g Eo] oot dEsgd EF AP 719 e
bench-scale 7= AP ME # FEH ok A

Table 4. Correlation coefficients between the treatment efficiencies and organic matter characteristic of the influent from waster

treatment plants

=21 SUVA Humic CBOD PLF FLF THLF R-DOC
- content® /COD¢ /DOC /DOC /DOC /DOC
DOC -0.699 0.32 -0.018 0.349 -0.831 -0.714 -0.869
(<0.001) (0.244) (0.937) (0.122) (<0.001) (<0.001) (<0.001)
TOC -0.398 0.228 -0.073 0.317 -0.581 -0.546 -0.653
(0.074) (0.414) (0.752) (0.161) (0.006) (0.012) (0.0012)
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'E a0 A k- 80
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