Journat of the Korean Society of Water and Wastewater N[ EYRAR] =
Vol. 18, No. 6, pp. 807-813, 2004 184 6%, pp. 807-813. 2004

gd=X3dn X2 ZF0 mE st+Azs
N2l &80 RIIE BY

Treatment Efficiency and Organic Matter Characterization of
Wastewater through Activated Sludge Process and Advanced
Wastewater Treatment Process

EX|8) - A

[SE e |
JiHea Hong - Jinsik Sohn*
Fodgty A AE TR

(2004 109 289 =8 2000d 129 79 HFFH=E A4)

Abstract

Wastewater was treated by two different treatment processes; activated sludge process and advanced
wastewater treatment process (KNR process) using lab-scale experiment. Two treated wastewater showed
good treatment efficiency of organic matter removal, up to 90% removal. Nitrogen and phosphorus were not
effectively removed though activated sludge process, while KNR process showed good removal efficiency of
nitrogen and phosphorus; 56% nitrogen removal and 95% phosphorus removal. KNR process showed
better removal efficiency of organic matter, nitrogen, and phosphorus compared to activated sludge
process.

Organic matter characterization was tracked though measurement of UV scan, SUVA, and XAD
fractionation. Treated wastewater showed higher SUVA value than wastewater influent, indicting less
aromatic characteristic of organic matter. XAD fractionation showed hydrophilic fraction decreased though
wastewater treatment, suggesting microbes preferentially digest hydrophilic and aliphatic molecules rather
than hydrophobic and aromatic molecules of organic matter.
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BeAed g dte FEFEe] £4 vAdg
Aste] BHEA(SS)H 7189 AAZ FosA
AFHo gt} 2 3599 RgSsE A F
71§13t AAN)G A(P) 5 LA F] A g
A nxEAd daldE B A77 P 2
T UtHFEreR, 2002: DB, NAE, 2003:
o3, 2003). et AL FIUue HxE
fridste A4 Qo ddteg #AE Zsketn it
200239 eterFad] i Ao A AV 2
AN, 20033 PE & AGA Hpols Axe) A
T TAIdge] o glo], FF 359 718 AA
wek ope} A4 2 F IYAF ALHL AA
7t 9% Z8A4E Aoz Ay,

AERNEY Y4 B & EAde AdR7
¥ (natural organic matter; NOM)3 Z-& #71&3 0]
AERE] AT EA (DBP precursors) 2 83}
"ok (Rook, 1974, 1977). w1 o7lE e f7]

4 (soluble microbial products; SMPs) & ASRA

29 ATEA] B F . dFRAF AFEs
2 A3 A f718E §4L Mz gdan,
seAe Fof f718AY BAR seAed we
H3le oz et wetA steAd g &
718 EANZE 2ER4E QA Wiz B9E
Aoz Ageh :
Aael glol A7IEAE AERAEY ATEA
(DBP precursors) 241 11 E47 A£E51E A4
dE g At 951 e RPe 99, &5
HAelel A f718He] S8ste ASHAES)
Ao datde AgHA Q47 FPsjo] ¢g w

Table 1. Characteristics-of water samples

o]} (Owen et la., 1993; Galapate et 4l., 1998; Ito et al.,

-1998; Takeda ™ er Val., 2000; Koukouraki. and

Diamadopoulus, 2002). st 5ol e #7184
o Eussl AERAR o A7} oA A
FHA AL AN Y 4TIt T25A0] $RY
02 A8 HA e A5A o) Hlslo] AyHon
9o FEs BE HEIANE 2E F5257He
=4 P GAAE 0|99 gALEUHe] HEel &
old Fo 7% 18 % BT} God Ao
2 ARgE 249 A Hg 879 A
249 Aol& 2N WYEH A TA 5
oz dala dsAs §7184 EAN AALE

o g AUt e AP er wdEn

£ d7e dEAHQ Ay 33U gdeA
2AY n=AE T v AANYE gz
(KNR process) & o] 83t st¢Aield @& {718
B Ad e AAEINE nBET &5 F {7
g ENE 53 seHld g {718y 599
shg nastuAl gt
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2.1. N&

Ao A4 ABE AA 292 F5HLR
ANE KA #5448 At 28 &
7 85l BAFE ALgld 5adsd srae
o] 718 BAE A3 Hlmstnal S S4h
A& HHgol ¥HY S AVES EHI32
on} 2749 $919 $EE =7 vhehd} Table
1o A 529} 2 84-& Felste] YehidTh

Sample ss TN TP NH;-N coD BOD DOC Uv-254
{mgh) (mg/L) (mg) (mg.) (mgft) (mgrL) (mglL) {em™) pH
Wastewater  154.2 3475 533 26.66 263.2 214.0 710 0.806 68
influent
(wwi)
Riverwater 25 6.1 0.96 0.14 94 - 44 0.045 73
(RW)
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Fig. 1. A schematic of KNR process.
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Fig. 1o KNR3F 2l 742 vehiglen, Table 2

Table 2. HRT and operating conditions of activated sludge and KNR processes

Process MLSS MLSS(UMBR) HRT DO FM Temperature Flow rate
{mg/L) (mg/L) (hrs) (mg/L) ratio (°C) (Uday)
Wastewater 5750 - 8 32 0.1 215 15
treatment
effluent
with KNR
process
(WWK)
Wastewater 5210 Upper: 8220 UMBR: 6.2 4.54 - 20.9 26.4
freatment Middie: 10775 Aeration
effiuent with Lower: 16800 tank: 8
activated sludge
process

(WWAS)
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Table 3. Water quality of treated wastewater

Sample s N T-P NH;:-N
(mglL) (mgh) (mgl) (mglL)

- DOC
(mg/L)

cop BOD
mol) - {(mol)

Uv-254 pH
{em™)

Wastewater 5.0 1517 . 025 . 0.08
treatment )
effluent with
KNR process
(WWK)

20,0 18.18 1046 0.172 72

Wastewater 40
treatment

effiuent with

activated sludge
process
(WWAS)

27.90 4.16 3.50

36 3272 9.77 0.158 6.2

ol g4¢ex 2% KNRZH ¢924¢ B3
Aot

. Alyur

*B%i}t—‘}a A48 7F(BOD), 384 JhoTF
(COD), &&871€4(DOC), UVA(254nm) 2.2
Z1EAe g 2FHAT. FH L RENIYY
(Standard Method) ol @&} 83, ZE NG
£ 2% A 045um Y| & AME3ld 2/EFLLE A
A% & 2389ch DOCE Shimadzu TOC-5000A
g Atgsg e, UVEZEE HACH DR-4000
Spectrophotometer & -A1-8-8} G th. XAD fractionation
& XADS/XAD4 resing A}-&-3led A18)5t T}, Resin
& AL A vgg, tegdElE, oMHEYEY,

g2 o2 Soxhlet £ 497 M3 stgch. Resin:

o2 A" A 01N NaOH$} 0.IN H,50,F
e ETHFAG. AN Ee o pH22 2HT
% 1~13ml/ming] $%2o2 YL TAFEF 8
g}, BE AJzoA XADS FId f71EEAE &
443 (Hydrophobic), XAD4e] &€ f7184& A
©]/3 (Transphilic), XAD8/XAD4 2% FA5%] g&
§7154 -2 254 (Hydrophilic) 222 73384 th
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gAeeATART N Aol FFAT, DOC A
Age 2 Ao|2 BolR &n Yok A ust 2
o] Aast A& FHEHANFTHANE A As}
ot ® Wl KNRZH 9] HelsolMe A4 56%, 9
9599 A2 ESE veldla gltl. Table3o] M4
o @ $4¢ A en, Fig.2d 54834
o We 58Uy A ases e

100

8 WWK
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Removal effiency (%)

CoD BOD DOC T-N TP

Fig. 2, Removal of COD, BOD, DOC, T-N, and T-P through
activated sludge and KNR processes.
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3.2. #7lg &4

1) UV Scan

UVe B3 o] &3 227 (functional groups)ol
gttt g Sof WAL 180nm, 203nm, 253nm
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287 (chromophore) £ Ao] 250~ 280nm o A
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Fig. 39 av® L HUF(WWD S A5
(KNR M & (WWK), 8458 A=l
(WWAS))ell thet 3 240~350nmell A e UV
spectrum-2 Ve Roltt. 87 250nm ofdtell A &
£ AYXM FFE Holy AL nitrate(NO,),
sulfate (SO, ) 9 Z& BAd o3 7o) Jgoz
B2t} Fig. 39 by iRy steAesd
UV ztol & Yehd Aolth dAa]e 2 UV 7t
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& e wadr

2) SUVA(Specific UVA)

SUVAE UV-254/DOC x 100(L - em™'/mg) 2.2
A5y B o] ZA: 47129 BBYA
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Fig. 4= AN EE9 SUVAZE Jebd Aot
DOCel| dhigt 254nmofjA 9] FF = H&2 vehfol
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8 F4827 9931 ¥ 5 UG SEeds
(WWI) 2} 8134 (RW) ] SUVAE 345947} g
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a. UV spectra with treatment processes
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b. Differential UV spectra with treatment processes

Fig. 3. UV spectra and differential with treatment processes.
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Fig. 4. Variation of SUVA with treatment processes and water
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Fig. 5. Variations of XAD fractionation for water and wastewater
treatment processes.
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