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Abstract

The chemical composition and molecular weight characteristics of dissolved organic matter (DOM) exert a
profound influence on the efficiency of organic matter removal in water treatment systems, acting as
efficiency predictive indicators. This research evaluated the primary chemical and molecular weight properties
of DOM derived from diverse sources, including rivers, lakes, and biomasses, and assessed their relationship
with the efficiency of coagulation/flocculation treatments. Dissolved organic carbon (DOC) removal efficiency
through coagulation/flocculation exhibited significant correlations with DOM's hydrophobic distribution, the
ratio of humic-like to protein-like fluorescence, and the molecular weight associated with humic substances
(HS). These findings suggest that the DOC removal rate in coagulation/flocculation processes is enhanced by
a higher presence of HS in DOM, an increased influence of externally sourced DOM, and more presence of
high molecular weight compounds. The results of this study further posit that the efficacy of water treatment
processes can be more accurately predicted when considering multiple DOM characteristics rather than
relying on a singular trait. Based on major results from this study, a predictive model for DOC removal
efficiency by coagulation/flocculation was formulated as: 24.3 - 7.83 x (fluorescence index) + 0.089 x
(hydrophilic distribution) + 0.102 x (HS molecular weight). This proposed model, coupled with supplementary
monitoring of influent organic matter, has the potential to enhance the design and predictive accuracy for
coagulation/flocculation treatments targeting DOC removal in future applications.
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1. Introduction

N

+71&2 (Dissolved organic matter, DOM)< 4
oAlv &4t HlF2 A (heterogeneous) T2E 7H

B o on

(Dalton) B9 E 7™, FHEL, @94, ofn
A S g fUIEARE FAEEHY Aok g A
DOM ¥HeA# ol 2 ol wet 24857 w2
T3 B A FF SHAA DOM 54 et v
%23t DOMY 7192 2A WHF A/d(autochthonous) 3
9] 5 #<U(allochthonous) 2.2 &= ¢ o WH# Y &
71EE &7 T HH ol 5 AEAY AHAE 2 AVE
el o5 AP, AF FY FVES FE LFE AT
EY 949 Y F4H IR 5 AT &84 YA E A
Aoz FAAHHur et al, 2006). DOM g4 ZwdlA
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245, dudH FHE2Y duF

. 59, S8 dF¥sste 7P BHEAHQ B oRA
4 #AX B (Resin fractionation)©] A2 M (Smolander
and Kitunen, 2002), B]3 7+a3t 2 ol vj34 &2

H

Al(el: C18) AH&o2 AT 4 UTHDing et al, 2022). o
H DOM 3t3H3 24 & EXMste A3 o2 = A4
A 7o) Atk 2y, ¢ PEES EAsed AIHE,
713 Aol Ao ol F dAlstE A& B4 Wio] BQ
sttt FFRAPE A AEFeR BA4o] Jtestal A&
SHA f71E Jdd ds BERE & & doH, g2 #1
A5 2 Q3 g f71E 714 st vart Jhsstthe
ZH4E 7HA1 3 Y thHHur and Park, 2007). 3, 221z 24
7 FEG HEHQ EAHo R AT o] Qi 1
Huf, B2 Al7to] Ao AEER Gy oz ) F&
St 227 ¥ e 9ol Atk HZod= 27 WA 2=
ulE 13 (Size exclusion chromatography, SEC) 71¥e] A&
ARl £AF EEXE otst=d F&5HA AMEEIL dth

AT FAY AldA DOM 93 T840l 14 9}

ot #HIY g 494 DOM 54& ZUHYSA 1
AFRE EUZ FAE £&& ASstax st oA dFE
FEgusltBae and Hur, 2021; Kwon and Lee, 2021;
You et al,, 2021). A& E°l, FEA ANEE g2 22
a4e 52 A2 AF} F9 DOME SEC-organic carbon
detector (SEC-OCD)Z &7 3}d, &2 &A1 DOM FE0]
A AAH= AFS B bt tk(Shutova et al., 2020).

B2 S EE|X| M39A H65, 2023

kv

o2 TdAe SH/AA AY AT £ DOM BF
< &, Y FAF dEo] 4 AA"TGE AS B
th(Yang et al., 2015). 28 DOM 549 H|#ZA, o
4 9 B398 dFs 18T 9, g 71€99 DoM

THHeE #8slo], A7 E AARES B0 4

o

[
2 ox o2 2 4

o
ol

%9‘0
5
=
L ra
e}
—=
> o
Emlo
S ii
o
e |o
o
i
A
g
RN
RO o
rﬂﬁm
|
=5
2o
2
>3 o
oS ok ok

2 5
g N T

ox i

b

&

ojo

)

o

[}

2

Lo

%

O r

o

<

EING)

A

fol

o

£ [
|

AN E & iy

2. Materials and Methods

21 A= ®MF H HAE|

£ AL B AR, 71983, ALS BF 4 47
4 % 1271 DOM A8 AREshth EFE AEEs
International Humic Substances Society (IHSS)ollAl T-ufj 3k
Nordic Lake NOM (NLNOM, 1R108N), Suwannee River
NOM (SRNOM, 2R101N), Upper Mississippi River NOM
(UMRNOM, 1R110N), Suwannee River Fulvic Acid (SRFA,
3S101F)& Argstdth. 7|9E2 2+ W2 E(Riparian
plant, 37°26°27.651”N, 127°18°39.763”E), Sh=4F<*(Treated
effluent), Z4+H =7 5(Treated livestock wastewater), =
F(Algae)S AHESATE stedRTe FAdASTRT A
BEE A= ZF AAS FFstH T Ar A A
SH T 2F AlE+ Aquanet.co.Ltd (http://aquasm.com)Z
HE FUste A= &9 A ALESAT ARET AlEE
20223 5¥7 69 Alo] ZY 5 (Paldang Lake, 37°30°52.4"N
127°18°05.6”E), 8% (Daecheong Lake, 36°28°24.563”N,
127°28°56.340”E), 57 (Nakdong River, 36°14°09.4"N
128°20°43.7”E), 29 A$A](Onam reservoir, 37°41°45.081”N
127°13°3.027”E)2 58] A} F sl th

B2 e A8 IHSS AlEe T/FFE FE3 &9
AlA ALESHTE SRAE 7192 AF & AxRT|AA FR
3 Ax A7 F, AR B8 A2 S 53 1 mmo]
she] B AEE ATk 4989 HHY x2RF AEE
2000 rpmel Al 1083F 94 EEstar 1Y 28 & 52 A
ZE APt F 7HA 719 DOM FE& s 22 A
B9 SHTFE 110 ¥ EE T & & A 16 A

9}

E9F 30 rpm £E2 Wk 319 thLee et al., 2018). WHFF

AZF ARE AAE By glol dTw APk BE
MBE 24 A 04 um AFA(GF-5)Z A3 F AHgHAT
A9 27¢ L3 ) A3l FhH ez YL FES 7}
2 s FRFY ARF AEY ¥ 5F7IN-1110, AL

otol2t, Korea)E AH&3te] 35 °CAlA &5& IF 3T
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22 SE/AH MY 2 949 F 3% 24 AAsdTh 9712 94
RE DOM ARE 3% ERFE olgdd 59 R  2AE Ft] A9M 9% EEM 29EY 23 F I3

mgC/L)Z ¥F3, 0.1 M HCl &2 0.1 M NaOH &9
AHgstel pHE 7002 2T
tester (SF6, MTOPS, Korea)E AM&-3t9th FAH oz 24
ZH]¥ DOM €9 500 mLE 1 L A9 vAd 9 SPA
15 mg FY39 0 wuk 242 —f':— W HH200 rpm) 2%, &
ZwHH30 rpm) 20%, FA A2 AYstdh S3/3
A g F AR *‘%—‘7‘—% iHHoM 0.4 pm feEldfF 3%
A(GF-5)2 93 & A4 AHES SHA = FAgT
u]E(Aluminium sulfate octadecahydrate > 97%, Aly(SOy)s,
SigmaAldrich) o] it}

SR/AA AF Al Jar

=

23 o7 ME 22

DOM U] &4 ARS 2337 94 C18 bond elute 7+
Eg]X(Agilent Technologies, USA)S AM&3ld LAY &
H(Solid phase extraction, SPE)& A}8-3}% Th(Dittmar et al.,
2008). WA 6 mLY HELS C18 7IEZ A S2EE F
E35td AF STt ol F HEgE AAE A& 2 LY 7T
£ 2 mL/min®] £E2 Z2Fch 234Q] SPE F5& 9
3l 5 M HCIE ©] &3t A|59] pHE 2.0:022 ZE3H T
(Raeke et al., 2016). ©]¥ FH]E A]E 50 mLE C18 7}ESF
Aol 2 mL/ming] $E52 852 5749 S0 mLE EE &
7ol @tk A5 BXE 27 B5(6 mg CL)AA g2
4 DOC FEE 7Htste FtEF A F2E 254 &S

W E8(%)E EAISH

£& {71k (Dissolved organic carbon, DOC) &+ 1L
& Eu) AFsk #34Q1 TOC £471(TOC-L, Shimadzu, Japan)
E AHESte] £tk o o wlFsHd 7184 (Non-
Purgeable Organic Carbon, NPOC)d4] & AM&-3}% T,

242 €& EEM M 2 X| =2} PARAFAC 22
33 BE A7)-dE W EY

EEM) 28 EH2 F F= A (Fluorescence spectrophotometer
F-7000, HITACH, Japan)E ©|-&3ate £33t 7] b3
(Excitation, Ex)= 5 nm {F4 22 220~500 nm HAE, ¥
3} (Emission, Em)— 1 nm ZFH2 22 280~550 nm ¥
stk €32 F o4 EF 10 nmE Gt
E ANEE &% FZA(UV-1800, Shimadzu, Japan)E ©]
ato] 254 nmol A e FFE7E 0.05 o5 HES 34 F

Z~(Excitation-Emission Matrix,

oo Fa oM

Table 1. Description of fluorescence indices used in this study

A % (Fluorescence index, FI)¢ &34 ] E(Biological
index, BIX)S TZ3l%thTable 1). FI= 2% 7193 A4
A 7149 A8 79 =E YeElll= A Folt) FI gkol
1.3-1.4 olstd W= S2GA 9F 710l $AlskaL, 1.8-1.9
o4 Fedle AAABE 71d A =rF v EEA
TH(McKnight et al., 2001). BIXE= W84 7159 QA
7] 9 AESA 7| EZ Jehj= A Fo|th. BIX ol
1.0 ol Z% W A2 AHE WY 719 DOMo| &
Folthal 44 lth(Huguet et al., 2009).

FE 29 EHo] 7HAL e BSS 4 BEE
] #3141 EEM-PARAFAC (Parallel factor analysis)

< A &35 t) °o]& 93] MATLAB Version 7.0% DOMfluor
toolbox & Ar&stTE SHE M8 FF 42 AEH? 21 7
24 ZAAE $8l ol4XANA, Residual analysis, Loading
plot A}, Split half analysis, Random initialization] T &
A &35l thStedmon and Bro, 2008). TEH ¥F HE

(Fluorescent DOM; FDOM)9] AW 8F ZEFn)= 4 3
F HEY Hdd s Yehdoh

243 2X2 2o

AF B e Al2fe R /7] B4 AZ7](Organic

carbon detector, OCD)$} =7] 28 ZAH(SEC, Size exclusion
column, 250 mm x 20 mm, TSK HW 508)°¢] ¥3d 14%
A Z=wtEaH T A|2E(S-100, Knauer, Germany)< A}
&3k3th 97194 AlEE 11 mL/min $E2 A4 &3
Al(pH 6.85, 2.5 g KH,POs+1.5 g Na;HPO, - 2H,0 in 1 L)
ool AU 271E 29 A& SHSh AlEE A&
g AA AZES S S 57HAY BAF FELE BF
shatiel - A EAEA (Biopolymers, BP, >20,000 Da), F
9 E-3 (Humic Substances, HS,~1000 Da), HS 74 2 &
< 99 EE(Building Blocks, BB, 300~500 Da), A&A-d
+712HLow Molecular Weight Acids, LMWA, <350 Da), A
B 54 EZ(Low Molecular Weight Neutrals, LMWN,
<350 Da).

25 SAHENM

DOM w/é A xofl w2 /AR Al ¢t DOC A A

= JAYE &5 Yok FHE EA(Principal
component analysis)® T-E3|7  EA(Multiple regression
A2 7 Q15 s B

analysis)& AAIStATH FHE 2
2bs Hdishshe Ans AWl W2 W2 (Varimax)E A

H
RS
1

Fluorescence index Calculation

Description Reference

Fluorescence index | Em 450nm

+ The higher the value (>1.8-1.9), more autochthonous or microbial-derived DOM | (McKnight

————— at Ex 370
(FlMcknight) Em 500nm atbx om) The lower the value (<1.3-1.4), more allochthonous or terrestrial DOM et al., 2001)
Biological index | Em 380nm . Lo . (Huguet et
(BIX) Fm 1300m at Ex 310nm| * The higher the value (>1), more freshly produced biological origin DOM al, 2009)
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SFF AL ILF-Zk(Bigenvalue)©] 1 o421 FES 7|Fo2 4
& A% dFIARNCE =29 A4S Fest9
p-value F, Variance Inflation Factor (VIF) 2 Adjusted
R-square (AAR)ZESZ 3AA Y Aggol dis) 1dste]
71 A dEAs EESTE RE SAEAL IBM
SPSS Statistics 26 AH&-3t% T
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3. Results and Discussion

3.1 Ctdst A2 8

3.1.1 DOM L &= &2k HlW

EZF §7]E (IHSS DOM) 1§ % SRFA (73.8+0.4%),
NLNOM (61.3+0.3%) A&7} £& 244 s Byon,
719 #71% (Source DOM) 5 3= FHHE
(11.3£1.3%), Z7(19.0£3.8%) 7|9 DOM A&7} 4& 2%
2 Jehiith 2uae F2 A5 RrRoz TAY b
A =2 A fEl fV1EY A €2E& 2 ofutol
28717k S5t A &4 FE7F A St (Chon et
al., 2013). DOM Al & A% SHEke vl waty] 95
A 49 BEAEA(ANOVA test)S FF3 23 vla 2§
Z 254 BEIXE Source DOM &4 7H&d ggron,
IHSS DOM#} A EF DOM 15 7+ F9n|gt Zol= &3

ol

P

100

Source DOM? IHSS DOMP , Surface water DOMP

80 — i 33.81 i

60 —

| 44.95 4203 4507
1(£067) 30974 (s28g) (£086)
' (£1.72)

40 - | (2203
2543 H

(725 205

(£9.46)

Hydrophobic fraction (%)

) U U I
X " 3
AP OO R (3 (o oo
PG W \)V’& o \&o‘)éoﬁ (@5
Y o3 It
)

H2] &gthp>0.05). o]= [HSS EF A& AA7F AEFES
Zlgte g 2 FEHJ7] dToZ AtE "o

312 83 XIES ME2 dHlu

DOM ¥ BAEFDS BESH AFBIX)E AHEHA Al
E 7F JuE §5t8 A& w3 H TH(Table 2). 1.3-1.4
o]ske] FI %S 29 SRNOM (1.34+0.01), NLNOM
(1.38+0.00), SRFA (1.30£0.00)= SZAA ¥ 7]do] &
AE b A REF42.2840.01), SFEEHFGR(2.19+0.01),
2335(1.9320.01), S572(1.78£0.01) A|E 5& 1.8-1.9 °]
29 g BHo 2/ 52 nAEd o3 AA A 714 7]
AE7t E5E AAEGTE o] AFE AA A 719 771
E2 R4 7ol vis] g d o] iHez FH
stk A A7 Ao & A5 tH(Amaral et al., 2021;
Miller et al., 2009). & AFelA] a4 BF7(1.30+£0.01), &
F(1.19£0.02). ZF35(1.08+£0.00) A1 &2 ZF$ BIX %°] 1.0
S 2759 A2 AHE WF A4 7199 9T S Bol
=& AlAbstATh ol whal, 2] 5(0.34+0.01), SRNOM
(0.43£0.00), NLNOM (0.44:0.00), UMRNOM (0.53+0.00),
L AA(0.73£0.00) A1E= 0.7 ©l5HY Fes B WF
A 714 el &5 it

PARAFAC 29¥ A7, 2709 =44 8% 4
HAhFig. 2). @F HE 1 (Component 1, Cl)
(nm): 260(330)/439 nmollA W25 Ho FHA
oz FRIHIUL ol  EAFH FEF ¥T
M R FE §U1ENA FE FEHE Ao
THAwfa et al, 2020; Coble, 2007). d#H, FF
(Component 2, C2)= Ex/Em (nm): 280(230)/360 nmell A I
a5 B, g FF JEOZE HHE & Ytk o
3 FE B A2 EATET 42 $EES JES R 2
7 E2 fAE FUE f1EAAM AT BEEATHAWDR et
al., 2020; Coble, 2007). PARAFAC 223 & T3] 42 A
E U C19 C29 oA Ex(MEg)T 1 FoE Hg
(C1/C2)& A& 3 ¥ st tHTable 3). EFE2 2 SRNOM
(91.9£0.2%), SRFA (89.9£0.1%), NLNOM (88.2+0.1%),
UMRNOM (85.6+0.2%)¢} S4ta g W75(73.240.1%), 2

oft rlo Mz
-
ooz B A
B My

)
ng N
oX,

o X2t M

ox W
do 2

& somes GREA(71.0803%)04 FHA BF AR C19 Tl
AiHos wgth W 35 G2 JE Fyel Yok
Fig. 1. Percentages (%) of hydrophobic fraction in different
. R3E F£H2AE 7]19(4.320.0%)3, Gz A nAgE BEAE
DOM samples on the basis of DOC. AE FEAE 719(4350.0%), @Ndd mdE Tide
Table 2. Fluorescence indices (FI, BIX) of DOM samples. Average (+standard error)
Source DOM IHSS DOM Surface water DOM
Fluorescence
index Riparian l:/r:sifi Treated SR NL UMR SRFA Cl]; zig d};lllg (Ii\(l)?ll; ON
plant wastewater effluent NOM NOM NOM Lake Lake Riever Reservoir
FI 1.74 2.28 2.19 1.62 1.34 1.38 1.48 1.30 1.69 1.93 1.78 1.66
(Mcknight) | (£0.03)  (#0.01)  (£0.01) (0.03) (£0.01)  (#0.00) (£0.01) (£0.00) (£0.01)  (#0.01) (x0.01)  (0.00)
BIX 0.34 0.85 1.30 1.19 043 0.44 0.53 0.41 0.83 1.08 0.88 0.73
(£0.01)  (#0.01)  (£0.01) (0.02) (£0.00) (£0.00) (£0.00) (£0.00) (£0.00)  (£0.00) (£0.00)  (+0.00)

B2 S EE|X| M39A H65, 2023



CIS #71=

£ x#E @St 8F #7IEd SEAT HHEE o=

469

500
(a) Component 1
_| -Humic-like

150 - ~Protein-like

s
8
]

Excitation (nm)
Excitation (nm)
w
2
I

300 350 400 450 500 55¢ 300 350 400

(b) Component 2

Emission (nm)

0.25

260
330

280
230

0.20 -
0.15

Emission (nm)
439

o
£

o T
0.10 g
3

360

Loading
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o] FRSTa BHiH 2/ 7]9(0.120.1%)9] F-%, C1ET}
C2 &) o EA YeldthLiu et al, 2019; Yang et al.,

2011).
313 |7IE EXIE 2X H|W
A FEE BEXE Al 2 v WeAtHTable 4).
AR AR F AR AEREEAE, 27 719, 45HE A
95ta RE G BoAMEs TR LEHS+BB) E¥7}
AAL 50% ol AAAAT ol AA F FFAA
DOM W 74 22 F #9 229 HF°] &= oA #

T T T T T T T T T T T
200 250 300 350 400 450 500 550 600

Wavelength (nm)

200 250 300 350 400 450 500 550 600

Wavelength (nm)

Fig. 2. PARAFAC model output showing two different
fluorescent components (up) and the corresponding

excitation/emission loadings (down).

A & AX 5 tH(Shang et al., 2015). G573 AlEA A
A 2 BEUF 52 902 AEH 27 24 gES
2 A" thBaek et al., 2022). 270l 2 A4 EE DOM
2 98 7Y F71E 719l vis) A2 EAFES HAE A

o2 4#A th(Nguyen and Hur, 2011).

Table 3. Relative percentages of PARAFAC components and the ratios (C1, C2 and C1/C2)

Source DOM IHSS DOM Surface water DOM
Riparian l?:jifc(jk Treated Algae SR NL UMR SRFA C}E?;g dzilg (Ii\(I)ikg ON
plant wastewater effluent NOM NOM NOM Lake Lake Riever Reservoir
% Ol 43 73.2 478 0.1 91.9 88.2 85.6 89.9 57.1 50.8 55.0 71.0
(#0.0) (#0.1) *0.1) (#0.1) (*0.2) (0.1) (0.1) (0.1 (0.4) (0.2) (#0.7) (#0.3)
% 2 95.7 26.8 52.2 99.9 8.1 11.8 14.4 10.1 429 49.2 45.0 29.0
(#0.0) (#0.01) *0.1) (*0.1) (*0.2) (0.1) (*02) (0.1) (#0.4) (0.2) (#0.7) (#0.3)
clce 0.0 2.7 0.9 0.0 11.4 7.5 59 8.9 1.3 1.0 12 2.4
(#0.0) (#0.0) (#0.0) (0.0) (*#0.3)  (x0.0) (#0.1) (x0.1) (#0.0) (#0.0) (#0.0) (#0.0)
Table 4. Relative abundances (%) of four different molecular weight fractions of DOM samples
Sources BP (%) HS (%) BB (%) LMWA/N (%)
(>20,000 Da) (~1000 Da) (300~500 Da) (<350 Da)
Riparian plant 2.9 11.0 5.7 733
Source Treated livestock wastewater 8.3 449 10.3 19.0
DOM Treated effluent 11.0 37.0 17.1 233
Algae 7.7 11.6 20.3 51.2
SRNOM 0.0 80.3 10.1 9.6
IHSS NLNOM 0.1 74.1 11.5 9.8
DOM UMRNOM 0.0 69.6 11.5 17.9
SRFA 0.3 59.4 9.4 30.5
Daecheong Lake 19.6 553 12.5 11.1
Surface Paldang Lake 123 45.8 16.5 20.5
water Nakdong river 6.9 29.4 11.6 52.0
ON Reservoir 3.6 66.6 133 16.5
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32, SE/AMO ©|3 DOC HHE1} DOM S4 2t
Ay

SZ/712(00C) MAHE Hlu

2 DOC AIAEE AlE 2 H¥u
st th(Fig. 3). 2 23, DOC A 7 €2 SRFA (30.4+0.1%)
> SRNOM(28.1+3.8%) > 29 AFX](26.8+3%) > =/
(23.3£0.3%) > UMRNOM (22.4+0.3%) > NLNOM
(21.9+0.2%) > o H 5(20.7+0.1%) > F572(20.3£0.3%) >
B3 5(19+1.7%), FHA T A £(16.9+1.9%) > ot &
F(11.8+1.3%) > FH A E(6.70.1%) «22 YErRT)
T3, DOM A& IF T AlASE v=3 23 (ANOVA
test), 71 DOM 1&°] 71 & £5& BP o THSS
DOMZ A &S DOM IFHE F9v|d o7t #AEH
2 &kt o] A= 4 DOM 254 X vln A
o & dA ST

rU

bAFTEA

22 278 9= 22 DOC MAHE 7 &
KeX

3
SR/ Al 97 DOC AAE

50 T
Source DOM? IHSS DOMP ! Surface water DOMP
= 40 ‘
é | 28.1 304 |
- i(+3.8) @o0), 26.8
S 30 ' ' (£3)
3 (fg:)i 21.9 224 ]
£ - (£0.2)(20.3) 1207 19 203
s (1?.99) : (£0.1) (£1.7)(03)
= 20 4 o :
1.8
§ (#1.3)
6.7
109 o
0- T T ‘ T 1 T )
Q\a‘\«a\_e‘\“e(\ P\gbe' $o@\ V\oﬂ\ \“\O‘A\‘XSP W€ ¢ (~\\\c‘ (“o\‘
PRFTAEN RN\ 0?4209, 509 (e5®

,\Qa(\\&@a a‘eé \) ‘:(\e ? a\é a‘“éo OV\

‘1\‘}0(. PR o W
6\'\de a b Dunnett's test

X
2
<@

Fig. 3. DOC removal efficiencies (%) of different DOM
samples upon coagulation/flocculation treatment.

SEH A5 JE 2X9 f9ud 49 JBEHEE v
th(Fig. 4). Matilainen et al. (2010)> DOM W A4
o] A2 BV H&y] 57 Zo] o|2sd LIS
7RI Qe S/AA AYdE olHd 5HE /M f7
E AE AA 9 FAgsiot g vk 9k °]& DOM
W &gy FRo] g FREGD SF/AA BFdA o
ZAAL F JLs B Foh 2 AT F W 7 3
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Fig. 4. Correlations between DOC removal rates (%) and
DOM hydrophobic fraction.
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Fig. 5. Correlations between DOC removal and DOM characteristics (fluorescence-based indices) and the regression equations.
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Fig. 6. Correlations between DOC removal and DOM characteristics (MW-based indices) and the regression equations.
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Fig. 7. Factor loading plot for the measured variables.
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Fig. 8. Correlations between the measured DOC removal rates (%) and the predicted values by multiple regression.
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