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Abstract : In this study, biodegradable organic matter was divided into a rapidly biodegradable fraction(BDOCeypiq) and a
slowly biodegradable fraction(BDOC;ow) for various waters with different types of DOC. These fractions(BDOCrpiq and
BDOC0w) were defined by using a shaking incubation method modified from Carlson's method. Also, in this study, optimum
incubation time and accuracy were investigated to determine BDOC s and BDOCiow.

When suspended bacteria obtained from raw water and BAC effluent, or attached bacteria from BAC was respectively used
as an inoculum, the difference in total BDOC(BDOC ) was minimal. Therefore, total BDOC was determined in 7~8 days
by the shaking method, which is comparable with Servais's method by which BDOC was determined in 28 days. In addition,
the difference of BDOC between these two methods was within 7%.

Although BDOCpig and BDOCq0w were effectively determined by a method defined by Klevens, the difference in optimal
incubation time was significant for different water samples. However, when using the shaking method, optimal incubation
time for BDOCypic was found to be 3 days, therefore, the BDOCry4 was defined as the difference between DOC, and
DOC34ays, and BDOCgow was defined as the difference between BDOCoi and BDOGCrais. As a conclusion, for determining the
fraction of BDOC using the shaking method, the concentrations of an inoculums and optimal incubation times used in this
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study were very effective.
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Ardav AeAE 349 Agd FESe AR
7V53t f7]1E 2 (biodegradable organic matter: BOM)-& Hj
FrEEPlM AEY P4 L vAE AT L *
FFo FRAL 4% e £Hd IS vA] W
ol AFATe SlojM olE9 AAT F&E AR
A&Eo] 93 gl om(LeChevallier et al., 1987; LeCheval-
lier, et al., 1988), 2ol = &£F {F7]1EZ(dissolved
organic matter: DOM) -2 R3] 715d FE2 FHd
gt #Hel A&EHHog ZFusm UrKServais et al,
1987; Block et al., 1992; Kahn et al, 1999; Volk and
LeChevallier, 2000).
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7bs8itta gelA 9ltiHama and Handa, 1980).

AR FFo YEH 7FsT #7718 A(biodegradable
organic matter: BOM)E &4+ Wby o= uhg ol
o8 4A S3715F #71ekAi(assimilable organic carbon:
AOCYE =A&+= WH(Van der Kooij et al, 1982;
Kemmy et al,, 1989; Rice et al., 1991)3} AEIHE+= 7]
gk (biodegradable dissolved organic carbon: BDOCO)E &
sl HhHo] gltkJoret and Lévi, 1986; Servais et al.,
1987; Ribas et al., 1991). AP dA AOCS BDOCE
HFeagos ol BEAEC F459Y wEgelsd o
3 B AFJAAZ 2AE37] YR olgy FHe v
% ZQ3}tHBourbigot et al, 1984). BDOCE F&9F v}
Elgjole] o8] E7]3Hmineralization)=+= DOCS] & HE
£ Jehlie AeE AFAE TN HETRHLZ 418}
Hold 4 Sle A718AE %= HolW(Huck, 1990),
AOCE BDOC FolAM F&FY wegolse AAF
(biomass) 0.2 HEH+ § ¥ Yehlie Aoz v
ote] 4% FAPE EFHs= AHeolr] wWlFEd AOCS
BDOCe ZEA o2 Zo)7t RUrkHuck, 1990).
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BDOC®] Z42 Zx7] DOC w=9 HHeEot AF
(inoculation) ¥ YA 77 wjkste] DOCTF HAEZo] &
23S weke] Aol FAHs= Yo)w(Frias et al,
1992), #Zol= BDOCE T% HMEZAA #2A Y&
2lA AR e BEog ER3lo(Langlas
et al, 1991) A5Ae] FANAM aldehydes} T2 {7] &
E54E, BDOC ¥ @4 AERNE BTEAY AA
aRH FHer A e A ERAH(biological
activated carbon: BAC)3} ZH& biofiltration TR oA #
7182 AATE A8 A ke BHoE o|j3a )
THHuck et al, 1994; Hozalski et al, 1995; Wang et al.,
1995; Carlson and Amy, 2001).

Biofiltration ¥38& e zoz AASAY 438
x4 & o, %9 DOCe L {71EFA AATE &
A B4 = A=A+ BDOCS A o AF
o} tKCarlson and Amy, 1995). =, W=7 A=
BDOC H-E-& biofiltration Z3ol| 2J3|r] HAE A A
2 & 3= BDOC, =#A AEHEHE FEL biofiltration
FZAA AARA g wFgFBLdesE §#28 Aol
= BDOCZ #7}3tei(Wang and Summers, 1994; Carl-
son et al, 1996), @ Z-biofiltration F3A NOM A A%
S HUE goldAN E FAECY #AFez {&¥E 7t
FXo] e BOME HUYZ Zo|= AL Z biofiltration F
Ao AAHAA £ 9lE BOMBDOCuia)2 Aol A
9 wF5dgo®E §328 4 3 BOMBDOCaw)9
& Ageltt sHARE A7t dAFteld 2E-BAC 4
9] 5&< HrislHEA DOCSt BDOC #& £33 7d
Axel HEw I, oY EFE B3 HIL A9 @
Fov, 2 oFe AFAEY A 7IZ2AHA AP
Aol 211 rHAllgeier et al, 1996; Carlson and
Amy, 1997).

gz ATAE @ olHe AFIME BDOCE
BDOCopis¥} BDOCyonZ EFA| biofilmo] HAE s
Ag47} golgle Heiel A%Fsted A biofim
o ¥4¥ e AW A9 N24E FPses
F3A71%A DOC AAE&E %B7H3te BDOCE BDOCupia
$} BDOCyowZ EF3l3THAllgeier et al, 1996; Carlson
and Amy, 1997). o]& WHEL WE A7hfd HAE
< & e o AN EAE AFIE
A FAE Y FHIG BTt ohae AFd B2
Hgo] A1, AAY HF R Aol HAZE TF
AoH, ARS ARgdte AST AAHY FAZY7L o
HAFHE o] Stk

geta B AFexe Ry AFolv HEL AR
wWo] obd duy BAC &5 2ol F3 &A%
degjols AF - widsts Y& A A3 WA
2EE FolnA 3FLL, HInF NHE AFH widHeE
BDOCE BDOCie¢t BDOCyowZ 733 FAJo] 74
e 2jolE 21F3te 7]Ee] 28YU Az widrItE ©F
3l sdolEle ®lmA F& wYrIZivel F BDOC

[ B
= FE

2]
=
= o

—

[e]
[e]

E

S E e x| M20H M4E, 2004

(BDOCuu)E Z2A3TA 31t Ago) AME§ A|55e
Aol T Zhss) F 2 f71E Tt 2L 95
e HEE AFEd 35 Ao HEged FoE A
& 2 3eARAY 23 BHFF7R AEYHY H1E A
£319e9, 945U BAC /&S5 39 BH4 dEolE
2z % w7t WE DOC ¥E2 #H7}519 BDOCim
A% © BDOCupieSt BDOCyo S B3]

I
-

2. 4

T

0

21, ¥ 4y

£ A8 AHE Algse 1 3 AT
A WEdsMR), WELFE F5FT FFTF(CMR),
HEFEAANN A4 A44HD), WHdsE AFAH}
£ 19 100 m’ H2AFE FFHE pilot-plant 35 39
% A AYFER FLE HYFP0) R e
Y 5D 24 HFFEEelH, el D5 F5
2 rotary evaporator(RotaVapor R-205, Biichi, Germany)ZE
AHg3Ee] 40°CollA] 44} F&3 Tk APl AHEE AlESF
o] /g%& Table 1] YeRAATH

Table 1. BOM Fraction Experiments: Water Sources and

Quality
Water quality

Raw water source DOC SUVA pH
mgl) (m'-Lmg) (9

Hoidong raw water(HD) 2.11 1.67 72
Maeri raw water(MR) 3.16 2.16 7.6
Maeri concentrated water(CMR) 9.26 - 7.8
Plant sand filtered water(SF) 1.58 1.86 72
Plant post-O3 treated water(PO) 140 0.80 7.3
Secondary effluent water(SE) 251 2.50 6.8

22. 3|24 MEUIET|

E Age] A" 3E4 AESI)E 300 mL £33
BODH & AR&-dtgon], 43 Aol 300 mL BODHS A
AZ g8 ¥ AFs, Aoz AFF F 33 FRSE
39 ol AT U, FBEA 550°CE SAITE o] H3)
d F Agd AMgEAT x3, SEA AEWIUe
shaking ¥lSF7|(HB201SF, &#Wzshufe]A 22.5°C, 150
pmoZ FHHITH

2.3. Biofilter ¥+27]

£ A3l AlgH biofilter ¥H-8-7]= 7 30 cm, FE0]
250 cm®] YE 2] ofzd HYH HH 10 cm, FF
o] 80 cm¢Ql AFPA TR ofmd AYL ALEIIYHon,
AY Wl FFso] glT anthracite(F= A E Mo E(F),
8~35 mesh)E FZA1A 1271€9 2+ 43t vAES F
3] F3AA Ao AHE-3ATh F biofiltere] A=
Fd4vt ZASA G BAC XN$E AMgstel A
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TAE HPstFon, gAFIE F 13 IR Q)
Biofilter®] A& Carlson $(1995)¢] QFoArse} o)
BOMd| dig Hojel AALE Jehlle FEAFAD
(empty bed contact time: EBCT) 20%, +2)%3d X&-&
(hydraulic loading rate: HLR) 10 m*/m’ - hr2 $ A%}

24. O|¥E AZ 3 HiY

nAEQ] HEL Allgeier F(1996)# Carlson $(1997)0]
AHE-g biofilmo] HAE R E HEdhs WEE HIYAR
whHo 2 Y7} 949 19 100 m* Xa)F2e pilot-plant
BAC FAoA 2 ol AM-& BAC f&ol HAdh=
244 ule)elolsuspended bacteria) 2 BAC F3¢] ¥4
g Yol &3t A3 w4 E(fixed bacteria)& 21913
o2 geAA Ayl AT BAC W9 njAE €
€ BAC %39 4GS AFH3A FFHTE o8 ¥ AF
thr BEES AASIL, 4L A 3~443 Az A
ZA7) F, 4" 1 g& AP HE40.85% NaCl/L) 10
mLo) Wi, 3%7}F sonication$ ¥ FAVE AAm, 2
(m polycarbonate HEJ(Millipore, U.S.A)E oadle FF
d EAshs & & 37 4R ¥ 4NEE 5& AA
(Servais et al., 1989)% ¥ FHIol 3|43t ol
¥EE 10°~10° CFU/ML B2 3 F Fdoz AML-3}
At

459 BAC frE&gd FRate 4 dgeeEer o
BAC -3 dlejglols gelAzl AFAe 4FL AR 100
mL F 2 ym polycarbonate YE|(Millipore, US.A)ZE 3}
& AFE | mLE AF3AE 3, AEF Fo EA43)
€ fr71eLrt uAEY diate AFIAR ALHEE 3
71 8184 AlE 200 mLol KHPO: 8.5 mg/Ll, K;HPOs
21.75 mg/L, Na;HPO, 33.4 mg/L, FeCl; 6H,O 0.25 mg/L,
MgS0s 22.5 mg/l, CaCl, 27.5 mgLe] ¥%7l HEE %
%2 FU19Y%E &9& FU(Goel et al, 1995)8 F
22.5°CollA 208 ol ne%E AFA(99.999%)E Al7)Ete
F5o &ML F=E ¥SMYHE THE ¥ shaking Wi
71914 22.5°C, 150 rpmo 2 W%t om, s YAt o
& NEF F9 DOC 5% HIE AN

2.5. BDOCrapi2t BDOCsow &S

BDOCrpia®t BDOCsi0w 2] £ Carlson 5(1997)2] W
< H¥S WET Klevens(1996)8] HPHE AMg-Etqth
Carlson 59 WL v|FE Aol AAJel(steady-state)
o] T3l biofilterE AL8-3}] HAAE biofiltero A A=
€ DOCY ¥FEE T F, biofilme] FHE =HE
biofilter2 FrYHE FUFS 22 A8 AFse wjg
BHEA biofilterdll A AAHE DOC FEWHE R2IPE AF
g wWF7lelA DOC =7t Hhde wIALE Fiio
o] HZA wjYrreE AAse WHoln, Klevense] W
HE WP 2 FaFHE DOC B2F 7 F, o]E
gz Yehd DOC FE ZAIFAE AM-Se =
4ol BDOCrwpis®} BDOCon@ B-F-3Hs Woltt. & 4

Yol ARE3F Carlson 5(1997)9) WYL W3 § shaking
ui g (shaking ¥iFH)E Carlson T Wis rpA7xE
v ES g0l el =2 biofilterE AMS-3}o
biofilterosl A AAEE DOC ¥E& 7% %, biofilmo] &
Y RYE HFSA g4, vindy 39S A Be
4 delgolg AF3d HF wjdAHE =239 BDOC
€ BDOCwpia®} BDOCywZ EF3IHOH, 4Fol Algd"
ztzte] Algo] tig biofilterol A A ASE BOM ¥Eo
S8 nAgES FAo] FHI o)Fol HAEAH % ¥
8 TR biofilter® o] 838} biofilters]Ale] BOMo| o
¢ HEAALE T HEY STl 44
biofilterdf| X{e] AAE&H FLF WIS &89 ¥
ESF Bee Yy FRY biofilterE o] g3t AA
2 biofilterol X A A=E BDOC(BDOCwpd) E&E T34
on, 1 9 OE AEFEY diMe d¥Y FE2Y
biofiter& A8-3le AAZ  biofilterolr  AASE
BDOCwied] #88 =&3194.

Klevens7} ©]&% 222 & AME-&a] BDOCE BDOCapi
¢} BDOCuw2 ¥/t W Fig. 13 2o w3
¢ ARHEHDL Fe fUldr FEE oo y&, u)
F7IHE xF02 3o {UE T FaIFHe vl ¥
F718 F271 WiF 2700 waEA FisEe F49 HA
3w FV1RE FU] Aol = A FAaEe FM9 A
Aol whhe He F A4 e 258 AME 1
ojx 2 ZMo] #71E Fx TAITAY this oM x
% HYH () E 294 yEH e A@E@AY =
7] 718 FE9%e] AHE BDOCwi® R84, AA o
%} #7718 = FAIFAY o ol AR HA Yo}
718 wxrt 2984 € AT xF3 HYP§ FJH(8)
€ T4 y&# tie AGTFHY H@ e Aols
BDOCsow 2 A2t eH, E3, 271504 BDOCopias}
BDOCyowo T W 2AE U o] A¥I=A ¥& BDOC
(non BDOC)Z AoJ34drt. 28] {718 vx Z4FA
o] ¥ HAY mHANM yE HY3A 2L A xF3
o] WHA)7} HA 9 wjFAgtolgta F et

!

rapid BDOC

Organic Carbon Concentration
»

T\
Slope 2 Ry,

non EDOC
A Incubation Time
Fig. 1. Biodegradable and non-biodegradable fractions of
NOM,
26. BAyy

AETE AHE 95 % pilot-plant F45¢] DOC £34
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£ 02 m 9B Ye(Sartorius, Germany)E o33 F
a oHg ARREe] TOC analyzer(Sievers 820, Sievers,
US.A)Z BEA3lgon, ugrzte @& DOC Za4ddd
Az WY F 02 m WEHEHA FEHE ARF F TOC
analyzer(Sievers 820, Sievers, US.A)E DOC F=5 &3
A
%%, ¥ BDOC(BDOCwa) BRAPAMME F-f4

& %3l shaking wiF7IolA wiFete WES} Hlm
7] 95t d4Fe] Bh4 deEElels: HEste] 28Ut
B3 Servais 5(1987)9) Y-S AMEIIA O, &2
2}7)(KB400, Binder, Germany)d|A] 20°CE v ¥3}ted, wjjok
219 F2E oY wigAe DOC FEE Z7(Servais et
al, 1989)8ld %7] DOC F=2} Y77t FF EHHE
34 DOC Fxste] A0]2 % BDOC =& ZAA3IAch
(Servais et al,, 1987; Mogren et al., 1990).

)4

3 Zn % &

31 A3 R0 ©E DOC s=HE
Shaking HiFel] o3 AFH FRHo] wWE WYL F
kel DOC FEWS}E Fig. 20 Yelligith A< iz
Aa<@)9} pilot-plante] FLE XF(b)E HFLE 3o
shaking WleF7|ol 4] s F3tEA WFATHEE DOC 5=
H3E ZAFEIGTE Fig 2004 B 5 AXe] 949 BAC
Aol B4 gl 2 BAC We] R2ahg vbeglo}

4.0 e —— T

(a)

—O— raw inocutum

3.8¢ —&- suspended BAC bacteria inoculum —
—@— fixed BAC bacteria inoculum

DOC concentration (mg/L)

11+ -

S0 VNI NI IR NS MU SR
0 50 100 150 200 250 300 350

Shaking incubation time (hour)

Fig. 2. The variation of DOC concentration according to
the different inoculums for Maeri raw water &
post-O; treated water during shaking incubation
time.
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£ 9% X206 AT wjPrIgte] e DOC FEH
38 AWE Az AFA Hold] W Wk A)ZkE DOC
sedss A BYsH Uehdon], A2 FEx ¥9)
E 2% oluE2 Ueht B Ao AMER 371X 4Ege]
Folo] WE H71ERY ARHASS A Fge Wz o
t Aoz et mekd, olf9 AddNE BAC 34
2 pulekx ARHIAE 44 78 £ A= 95 AFY
o2 Agald APA

32. HiY¥ 7|Ziof w2 BDOC sZt3l Y BDOCuw
Z23

AFFe] B4 deeolg AFdt= shaking WiHE
o] 83l F BDOC(BDOCwa) T% ZAS AT wjFAt
9 &g Y8 FiA vAES AFEd AAEEHY &
AoA 28Uz wdEE Servais F(1987)9) W o)
¥ st BDOCww®l ™3 DOC HxH3E 493 ZAx
£ Fig. 39 JehiATh

28U 7 v Y¥3ts Servais 59 ¥l & & BDOC
TE dydse dges 3 (29 A 040 mgl, FL
Z Ag$E ez & (b9 S 027 mygLE Vet
i, ©9 WETE $EFF TS5 AT 142 mgLE
vhERsLo.1, shaking WiHel €8 F BDOC Fx+& i)
Aol FoE AHYFE R F @)% (v Ffdle
wjok 7dwke] Ztzt 0.38, 025 mg/LE Uehgon, i

G E e e o

O shaking incubation @)
3.8 —— BDOC,,,: servais's method(28 days)

5 16 ———————+—++—+—+
£ ] ®
g [ 7 days incubation
= 14} -
g ™
c 5 E
@
Q
§ 12k o—— O~
§ 12— TR O
Q
o -
o

e M S s A I e

5 {c)
9.0 |- -

8 days incubation

0 50 100 150 200 250
Shakng incubation time (hour)

Fig. 3. Comparison of Servais's method & shaking incu-
bation method for BDOC .
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FE 23 258 Qo & ()9 ASole vk 8
2 %o A& DOC ¥E7t 7.76 mg/LE 7} @A Jeh}
%9 BDOC =7t & 7AfoE 74 o9 widAzt
o] ¥ag Aez 2AHSGLenH, $ BDOC FEFE 1.50
mg/L2 ZAMEYT. F wdHd 9% & BDOC %
ol A9 TOC #4719 B4} Wil 20~80 ug
L A% 5% zlolE BYon, oJ& A BDOC FE9
5~7% HA=2 Jebgth. ohebx, shaking wigHo] ot
% BDOC s+ % 74oA 89 Aleld AF=HE Ao
2 2AEReH, Fig 3de YehiAe 4tAwS 3573
Aeehe Aol tE 35 95, ARy 23 wH
% A F3FY Al 2 BAC A48 B
HjeF 7Tt BDOC7 B% AEdAHE Aoz ey
shaking Wi Hol & A wjFA|7HE BDOC F=7t &
2 A5 A& 193t 8YE A3

wEA, F BDOCBDOC.) T #7] DOC FE
(DOCo)oll A 8YU7t shaking3ldA] AES=DT Y& DOC
FE(DOCsay)E ™ ZholH, ©]F 2oz Jehld 4 (1)
7 2}

BDOCiows = BDOCsays = DOCo - DOCaays )

33 i 7|1ZH & BDOCrpa ¥ BDOCsow &H

Shaking ¥l%Holl 23 BDOCwpis ¥ BDOCawS AAE}
7] 918t} wjekrizhel wWE DOCS] WEE Fig 49 e}
Wlom, BDOCupa 2 BDOCyow®] ZHAL shaking w Y
3} Klevens(1996)8] ¥1-& Ale3tge). vzl d4-8 ALE-3
BDOCia%t BDOCyow A7 HYPIA Klevens el gt
BDOCopict 023 mg/LZ A BDOC ¥E9 61%E =X
she Aos Jeldi, BDOCyws] A$v 015 mglz
BDOCY] 39%E HAAsh= A& Elxton, shaking Hj
el 23 BDOCwieS] 79+ 025 mgLE A BDOC
o 66%E AR A JENGT, BDOCaws A
9= 013 mgLE BDOCY 34%E xAsh= Aoz el
1} shaking vj¥y7} Klevense] W EF wj2|d5E A}
238 AFP)A BDOCwic®t BDOCiw o FE7 A9 Y
A vetde Aoz ZAFENOY, HF wjFAIE AAd
A= Klevens HPHo] ola|Ai= 38A1%Y, shaking Bj o]
JEME 67AIIC.E UER} HA At Me thh &
°o]7} A%t

FRE AHTFE o]&% BDOCwi®t BDOChw 2% A
Yo AFE Fig. 59 JeElNYch Shaking wjdH s} Kle-
vens®] Ho| oJaiA =EFE BDOCwie$t BDOCow:s
BDOCpia® A% ZH2ZF 017, 0.19 mgLZ uvEepdod,
BDOCgow 8] %0l 0.08, 0.06 mg/L2 UERGoH, HA
HIFAIZEE ZH2E 69A1F | 65A17LeE YER) A EBY
3 Aoz JEpgth =3, W3 BDOC Fx7F W& 2
HfrE WY 2E 3 shaking #P T Klevens®] "
o 2} BDOCwpiaSt BDOCuow 274 289 H$E Fig. 6

1.00 e Sl s S Py e Spas gy

0.96 BDOC,,

092 F ¥ "'b""_”';"'—"" B_D—OE;,:-_‘_
oSNV 4 « NSOV U R U N . AN, .e.__.__._.__

0.88 |- ]

0.84 |- {Klevens's method) -
5 38 hr i

45—t ——+
1.000- ' -

(Carlson's method)

0.96

DOC residual ratio, C/C,

Biofiiter removable BDOC = BDOC,,

0.92

0.88 |- -1

0.84 3 1 Ty } L il 4 [ N
0 50 100 150 200 250

Shakng incubation time (hour)

Fig. 4. Determination of BDOCpi¢ and BDOCgow using
Klevens's method and Carlson's method for maeri
raw water,

pronay Smegeun g

1.00

(Klevens's method)
0.96

0.92

0.88

0.84

1.00

0.96

DOC residual ratio, C/C,

0.92

088

0.84

0.80 ke .
0 50 100 150 200 250

Shakng incubation time (hour)

Fig. 5. Determination of BDOCupq and BDOCw using
Klevens's method and Carlson's method for post-
ozone treated water.
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1.00

0.98

DOC residual ratio, C/C,

0.96

0.94

0 50 100 150 200 250
Shakng incubation time (hour)

Fig. 6. Determination of BDOCpe and BDOCs.w using
Klevens's method and Carlson's method for sand
filtered water.

of veld uie}l zo] BDOCmd 2S¢ 22k 0.06, 0.07
mg/L, BDOCqow®] A% 0.05, 0.04 mg/LE e shaking
viFH ] Klevense] HPell o3 Axtrt A fAlg A3
E B2gon, FF nPAL =EAME 6927 & T6AITE
o2 ZAMHY] o= Ax fAG ARE Hole ZFed
Ebstet

=3, e 23 URFE ndeE 3 484
£ el Fig. 7¢9] 7A$o% shaking w3 Klevens]
Wo] 93 BDOCki® A% Z+2Zt 0.53, 046 mg/L,

H
|
T
L
|
i

100 r—— T
0.96 (Klevens's method)

0.92
BDOC

rapid

PR TS N T ST

I
N
|
I
|
I
I
I
I
f
|

| DL LA UL BRI SR

Lo
o
¥
-
1

(Carison's method)

DOC residual ratio, C/C,

Biofilter removable BDOC = BDOC,

TN IO U T T N U W |

0 50 100 150 200 250
Shakng incubation time (hour)

Fig. 7. Determination of BDOCqup¢ and BDOCgew using
Klevens's method and Carlson's method for secon-
dary effluent water.

BDOCowd A% 0.15, 0.22 mg/LE el & A|SE9
HIg|A F= zpol7} thd Yehtz flen, HA wjgAzt
9] Afox 22 72, 394102 R B2 Aelrt gl
& ¢ F U

E3h dEd5s wEldy 5 g 4349 99
W8-S At Table 20 QoFsted Jelict EE 94
9} mALF FEFF A$oe BDOCwic®t BDOCow2]
Tt A9 GAEH, HF wjgAIzEY] BedE AY A
Az AoF Vet

Table 2. Comparison of the various sample waters for BDOC fraction and optimal incubation time.

BDOC ol BDOCapig BDOC 0w
Sample (mg/L) (mg/L) (mg/L)
A, C method B method A method C method A method C method
Maeri raw water 8'2:) 0.40 (()6272 (()3?;; 0.13 0.15
Concentrated Maeri raw water (1]'953) 1.42 27(;‘; 27((); 0.22 0.24
Hoidong raw water (01.613) 0.2t (()613 ?711‘; 0.03 0.04
Plat sand filtered water ((i'ii) 0.10 ?6%? (()7(;; 0.05 0.04
Plant post-O3 treated water 8315) 0.27 (()6]9; (()6]5§ 0.08 0.06
Secondary effluent water ((1-66::) 0.65 (()755 (();;;) 0.15 0.22

- A is shaking incubation method, B is Servais's method for BDOCwwm and C is Klevens's method

- Parentheses is shown optimal shaking incubation time.
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g9l WRE 9 HEP Klevense] HWe] %
BDOCrie®} BDOCsow®] £5 229 ¥ 8 243179
= A Aoz gusoAg HFH wigAte &M
= ANEd e} oAt B2 AolE Hele 2R U
Elyton, shaking wi%gel 23 BDOC #7We 724,
BDOCwis®t BDOCyow®] % B HA #jFA Z&olA
Ad#A Ade AHE UL, shaking wigFgel] &g
BDOCnpic®] 33 vlgAIZHE 392 eI

wabA, Carlson 5¢] WHHS 7)|2&E 3§ shaking 1Y
S ARgEle HA wjdAHE =EIHE A, biofilterol
A AA 758 BDOCBDOCkie &7 DOC FE
(DOCo)oll Al 393t shakingdldA] AEs=ln @& DOC
(DOCsays) FEE W FholH, o]8 HoZ vehlid 4 (2)
s 3, wFFEYer #2¥ sHeAel e BDOC
(BDOCyon)= % BDOC FX(BDOCuu)o A biofilterell A
AA 758 BDOCBDOCu) FEE W gtolw, o]& 4
o2 v 4 )3 2o

BDOCmp;d = BDOC:;days = DOC, - DOC;days (2)

BDOCiow = BDOCiout - BDOCrapia = DOCiaays = DOCaays
3

4. 4 B

B d7dae Aol o 48 7t 45, AR
9 2z WHs 2 AeAY 4T FASFE WL
o] Y4F9 Ef4 uHEelE A%Fstd BDOCE
BDOCwic®t BDOCuow 2 ¥73 A7 b 2 HES
dg 4 Uitk
1. 959 BAC H$9 {4 degol ¥ BAC 9

B39 weols Az AFIAUL Ay WML F

ot R&3H= DOC FE Zole HA FE9 2% ¥

ol ueh} AFdd W& F BDOC Aol g

Ro 2 vehgth
2. 244 wElolE AF3o shaking WiPHoeER F

BDOCE ZAA37] sk 28U wjeksle Servais 5

o} Wiy Hasle d¥¢ Ax 7~8YUvte] ¥ BDOC

F57 AAED, Servais 9 W €& F BDOC

xxole] ol A BDOC Fxd Wdted 7% olulg

a0l & VR Tt
3. BDOCupia 2 BDOCaow ZAANAM Klevens2) whgo] €]

3 EF2 7% BDOCupe?t BDOCaww ZZtel FEE

AAE}7ole FES Aog wekgolAn) HF wgA]

te) EZoMe A8l wEl wlgAde B HolE

Bole ez yehdow, shaking wjde] o

BDOC ’E‘%‘lﬂ‘o’] 73'?‘, BDOCmpidQ']' BDOCsIQW‘O’] %E 3!

A AL =Eo)M 484 e 2AE YR

1, shaking wioFHol 2% BDOCanie® & wjFALE

392 Jehgth

4. B-{A v 2letE 2]F8o] shaking Wiy AF &
BDOC, BDOCrps % BDOCuwms o}l 2 (D~(3)o2
BE 78 & A

BDOCuu = BDOCsisys = DOCo - DOCianys )
BDOCmpgd = BDOC3d5ys = DOCO - DOngays (2)

BDOCow = BDOCioa - BDOCmpid = DOCadays - DOCsdays
3)
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