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Abstract

The fractionation characteristics of organic matter were investigated in inflow and effluent of each other pollution sources and
river. While the DOC/TOC ratio in the influent of public sewage treatment plant and livestock disposal facilities was above
0.58, the POC/TOC ratio of human livestock Night soil treatment plant and stormwater runoff was more than 0.7. The TOC
removal efficiency of public sewage treatment plant and human livestock Night soil treatment plant were 88.5 % and 99.6 %,
respectively. Although the concentration distribution of organic matter pollution most of total organic carbon (TOC) in
effluent of pollution sources accounted for dissolved organic carbon (DOC) type (DOC/TOC ratio >0.89) and Refractory-
DOC (RDOC)/TOC ratio was higher (>0.65). The fractionation characteristics of organic matter in river were similar with that
of sewage treatment plant and TOC concentration showed the positive correlation with DOC (r*= 0.93) and RDOC (r* = 0.89)
concentration. The decay rate of Labile DOC (LDOC) (avg. 0.128 day™) was higher than labile particulate organic carbon
(LPOC) (0.082 day™"), while that of DOC (0.008 day™") was lower than POC (0.039 day™) (paired t-test, p < 0.001, n = 5).
These study results suggested that it should consider important both TOC and DOC as the target indicator to control refractory

organic matter in pollution sources.

Key words

1. Introduction

A FY7A 2 &, #3
2 ZZFYA BODY &
T I7ksk e Xl
QATHPark et al, 2013). FEARE=
2= BFsta COD«] A&ZH F7t8R1e2 A EEH
S #Y] Y9 FAFHozA 5}

]%gi TOCE =¢39x, 29 H)
7% %‘ ?é‘g%ﬁ%ﬂﬂr Al lﬂ% #6;} a4

4

\I
=

o2 BN

g5 o>
o rlr nx

o)
o
w)

2014; NIER, 2016).

4t gl A ABEL e FRLHSZTRIE 3T
9 FEEYE AT TP FIHY Foold A=

" To whom correspondence should be addressed.
kimhosub1022@naver.com

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

s=Eaizssix| M3 A #sS, 2017

: Fractionation, Pollution sources, Refractory organic matter, Target indicator, Total organic carbon

BOD¢ TPE HYEZE ﬂa%}i Jey FF #71=
© 2 TOC7}+ -r-7]' < dAE bl Uk F
SZH AN 79 W “H He d3ELY #de
a2 39 9401]-1- Edd dd=E29Y FAZY
st JI vjPoR :,L.E,_s}a] T_ﬂﬁ]'ﬂ AN
. TOCe FAE #7182(POC)% &E74
‘—r"l"‘i—é}" Aow wBEd &g £ H—’—‘T‘E‘ﬂ
718kAx(labile organic carbon, LOC)$} ¢ +
(refractory organic carbon, ROC)Z TEH7] W&
u:]-
x|

i
)

ok

2,

dn o ofv i
0s

[

KX
=

-

o

a
©
o

:(o

A9 TOC =7 ELsHIAE =) D o
Ao s 7dss 234

oy boo

GE @D ko

A MBS §71BE Ao Beld BB o @ur
Aoddon FRIT 428e Fa FAd AL 9T
2 Agsste 4% MY 3 9RAYRAY T
Fou MPeddoR TEHE ogae fugel we
A W GRAPEL) U@ slelge] AA B4R & 9
ok mebd §7184 @Age] tE 47he WA )
5t #7189 PN @ AT dPsolok sn
% Edz oga¥E FA WAL ¥ AR
W dEol JRANEAG dRAELL BE £



2H=F HiERT sIMoMe RI[Ex BE §Y 581

shHolY 348 YAeE TOC EAFHE TAH 9 o
3 e A7t AP HJIL(GIl et al, 2011; Kim and Gil,
2011; Lee et al, 2011; Lee et al, 2012), BODZ &%=
E735ti CODY A&LAHRl Frhddez A HPegd
o9 GRALEL FYel F& A= AEHL gtk
a2y v &l i ZAE FFsrATAE(Lee et al.,
2009; Lee et al., 2010)% 2% A] SFHAXALE B35 vHL
Fded de FEESS HHALE AR A7 BEE
o]th(Gil et al, 2011; Kim and Gil, 2011; Lee et al,
2011). oldl £ AFNAME FE7IZAIE 9 It 29
W&ol 2 9 AZHF S S FrIe4Y FAgH
et AN TiEo] W&ol g dEAE4ER #HE A
BEFECR TOCY HPH& HESIAT.

2. Material and Methods
21 AL M R 2 XX

gglo] T MEAelAe] Toc EABHE PN =
A @A QAL Qe BRNEANL k(R

A 1ML, FFsteAGAd 2704, FAZAANL), o
HEAANL), FMAE0N)E HFeR stfen, Hde
FhAAA FEHe= FEFH 7Y 2AME 74 oA
g gl YA FFEFNN FEIHE 2 =

o2 ZAlEIH T sHA Y FAHH] ZAME B S tiA
o2 gpon, FFFAHLY A& 2 =2
3ARAT 209 FUAFAERNT SFE AMNIAR
o2 MAsPA(Fig. 1) 20159 9L5E 2016\ 1

53] AAlstaTh

WA AEATE AAH A% £2 ggoz
Ao FAg MAgS A A AR AR Bk

tEZ AYAE F Al&The AFSAI, FAANELS AL
Aol BES AYAES 7T A G7]
dAH g AFAnt MEdE A f7o met Az A
A AEe TGz A F AEe MEdde=
TR B Al FFETNA HeF AlEe HHLE
99 fFEder FEshs Aol Aoy Wk A
e AAA 7] Wi B PR TFESIA

> 1o Mo

A 4l

o =

22 MESHY RI|ELSE u3

I
H
oo

B

A

Ld=2 WS AFGAH)E HEeE

r_?L

BH3

| Kilometers
8

Fig. 1. Map showing the sampling sites in Bokhacheon, including tributaries. BH, SD and JD
denotes Bokhacheon, Sinduncheon ana Jukdangcheon, respectively (@ Sampling site).
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3. Results and Discussion
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Table 1. Organic matter concentration in the influent and effluent of each other pollution sources. NTP and STP denotes human

& livestock Night soil treatment plant and public sewage treatment plant, respectively (unit : mgC/L)

Source TOC POC DOC LPOC RPOC LDOC RDOC

NTP Inflow 6,084.7 4,349.9 1,734.8 336.3 4,013.6 851.6 883.2
Outflow 273 2.0 253 1.1 0.9 4.7 20.6

Inflow 74.5+43.4 31.34£9.2 43.2434.2 26.545.2 4.844.0 35.5432.7 7.8+1.5

STP Outflow 7.842.4 0.7+0.4 7.242.1 0.3+0.4 0.440.0 2.240.7 5.0£2.8
Livestock Inflow 537.6 133.5 404.1 116.7 16.8 3435 60.6
Land Inflow 72.7 54.6 18.1 54.2 0.4 14.3 3.8
Landfill Outflow 5.8 0.3 5.5 0.1 0.2 0.6 49
Fishfarm Outflow 14.0 3.5 10.5 3.0 0.5 5.5 5.0
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Fig. 2. Proportion of organic matter concentration in the

(a) influent and (b) effluent of each other pollution

sources. NTP and STP denotes human & livestock

Night soil treatment plant and public sewage plant,

respectively.
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Table 2. Distribution of organic matter concentration in Bokhacheon. BH, SD and JD denotes Bokhacheon, Sinduncheon
ana Jukdangcheon, respectively. (unit : mgC/L)

Date Site TOC POC DOC LPOC RPOC LDOC RDOC
BHI 2.1 0.3 1.8 0.2 0.1 0.1 1.7
BH2 32 13 20 0.1 11 0.1 1.9
2015.09.10 BH3 43 0.7 3.6 0.1 0.6 03 33
SD 2.1 0.04 2.1 0.0 0.0 0.2 1.9
D 29 0.6 23 02 04 0.2 22
BHI 24 04 20 02 02 0.2 1.8
BH2 24 04 20 02 02 0.1 1.9
2015.10.14 BH3 4.0 0.5 3.6 02 03 0.1 3.5
SD 22 02 20 02 0.1 0.2 1.8
D 27 0.5 23 02 03 0.1 2.1
BHI 1.8 02 1.6 0.1 0.1 0.2 1.4
BH2 25 0.6 1.9 0.0 0.6 0.1 1.8
2015.12.10 BH3 32 0.5 27 03 02 0.5 22
SD 17 04 13 0.2 02 0.1 13
D 29 0.3 26 0.0 02 0.1 25
BHI 17 03 1.4 0.1 02 11 02
BH2 13 0.1 1.2 0.0 0.1 1.1 0.1
2016.01.08 BH3 2.8 04 25 03 0.1 1.8 0.7
SD 1.0 0.1 0.9 0.0 0.0 0.7 02
D 1.9 0.1 1.8 0.0 0.1 1.6 03
BHI 1.9 03 17 0.0 02 1.1 0.6
BH2 12 0.1 1.1 0.1 0.0 1.0 0.1
2016.01.21 BH3 34 0.6 28 02 04 22 0.6
SD 11 0.0 1.0 0.0 0.0 0.8 03
D 24 0.5 1.9 0.4 0.1 17 02
BHI 20503 | 03201 17402 0.120.1 0.240.1 0.540.5 1.20.7
BH2 21208 | 05505 | 1704 0.120.1 0.4+0.5 0.5:0.5 1.2+1.0
A(fsrgfe BH3 36506 | 0.540.1 3.040.5 0.240.1 0.3£0.2 1.01.0 2.1%1.4
SD 16£0.6 | 0.1%0.1 1.540.5 0.140.1 0.1:0.1 0.4+03 11208
D 26:04 | 04202 | 22:03 0.2+0.1 0.240.1 074038 1.4+1.1

Table 3. Proportion of organic matter concentration in Bokhacheon. BH, SD and JD denotes Bokhacheon, Sinduncheon and
Jukdangcheon, respectively

POC/TOC DOC/TOC LPOC/TOC RPOC/TOC LDOC/TOC RDOC/TOC

BH1 14.6 % 85.4 % 9.0 % 5.6% 14.5% 70.8 %

BH2 18.8 % 81.2% 42% 14.6 % 5.8% 75.4 %

BH3 15.0 % 85.0 % 6.2% 8.7% 132 % 71.8%

SD 8.7% 91.3% 43 % 45% 13.4 % 77.9 %

D 14.6 % 85.4 % 4.7 % 9.8 % 6.9 % 78.5 %
TOCE AQdstie AR A THone-way ANOVA, I frgsd REAESEAT= HE LDOCTE B
p>0.05) (Table 4). TOC E3l&=AFE 0.003 ~0.019 day’ 0.128 day'2(0.068 ~0.204 day') LPOC(B 0.082 day™)
HAZ FHF 0010 day'd2™ AR 13 3xHAAN Aot Bt 5oy ol AT vehd BI&EEATY Z Aol
(one-way ANOVA, p<0.05). Al & 9 Z3|7} 7Hss o2 SAA F94Q1 Aol Ao (paired t-test, p
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Table 4. Decay rate of organic matter in Bokhacheon (BH)
. Decay rate (k, day™)
Date Site
TOC POC DOC LPOC LDOC
BHI 0.013 0.038 0.007 0.045 0.096
2016.1.08 BH2 0.005 0.038 0.003 0.060 0.169
BH3 0.011 0.022 0.009 0.097 0.104
BHI 0.019 0.069 0.017 0.069 0.204
2016.1.21 BH2 0.003 0.035 0.002 0.072 0.068
BH3 0.011 0.034 0.008 0.148 0.127
=0.137, n=5) DOC®} POCEF&EA S+ DOCY tjF& Hl &4

©] RDOCZHZ EAst7] el LDOCY & EaAH&=A
Fo= B POC BalEEAS7E B 0.039 day' 2
DOC(B# 0.008 day') Bt} ZA A A THpaired t-test,
p <0.001, n=35). I FQ3HANA ZALE {rjeadE &
AEE= TOCE ALt tdstdolA Wy & 3oz
ZAhgul lom(Jang et al, 2008; NIER 2003; 2004;
2006; 2007a; 2007b; 2008; 2009) ZAJeE FFEH&EE
£ 2 d7ZFA AxE EAFHE HE &z
FAFSF TH(paired t-test, p=0.87, n=4)(Fig. 4).
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B2 Aol 2o dRAGEZY AR &8E
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= $71EEA4T fASH DOCS RDOCY TA4u17F &
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Fig. 4. Decay rate of organic matters in Bokhacheon
(References : NIER 2003, 2004, 2006, 2007a, 2007b,
2008, 2009).
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