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Di—2-ethylhexyl phthalates
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Summary

The determination of the twelve phthalates in endocrine disrupters
and total organic carbon(TOC) in 8 sites of Jeju Island streams, and
water of sewage treatment plant, and leachate of landfill and natural
mineral water in market, during the period from October 2002 to June
2003 were performed.

1. The contents of di-n—butyl phthalate(DBP), di-n—propyl phthalate
(DPrP) and di-2-ethylhexyl phthalate(DEHP) in Jeju Island streams
and upwelling water were ND~0.30¢g/L, ND~0.17¢g/L. and ND~0.34
ung/L, respectively. The content of phthalates were highest in sample
of May 2003, compared with other periods which were low or not
detected. DEP, DPrP, DBP and DEHP in sewage and landfill leachate,
influent water of sewage were 0.19ug/L, 0.46ug/L, 1.56pg/I. and 0.48ug
/L, respectively. Effluent water of sewage were detected DBP 0.21ug
/L, DEHP 0.35ug/L, respectively. The contents of phthalates in landfill
leachate were DEP 2.40ug/L, DPrP 4.41ug/L, DBP 29.44ug/L, DPP 134
rwg/L and DEHP 10.23ug/L, respectively. The contents of DPrP, DBP
and DEHP in natural mineral water from market were ND~0.75ug/L,
ND ~0.5¢g/L and ND~1.06pg/L, respectively.

2. The contents of TOC in Jeju Island streams and upwelling water
were ranging from 0.126 to 4.128mg/L. TOC contents of November 2002
(mean: 2.565mg/L.) were higher than that in other periods(mean: 0.603~
1.088mg/L). The mean contents(2.036mg/L) of Musoocheon(Kwangryeong)
were highest in 8 sites of the streams and upwelling water. TOC in

sewage and landfill leachate, influent water and effluent water of



sewage were 47.17mg/L and 19.79mg/L, respectively. The contents of
TOC in landfill leachate was 514.8mg/L, and the contents of TOC in
natural mineral water (domestic and foreign) were 0.152~0.47mg/L. The
results of water conditions in each streams and upwelling water were
BOD 0.3~0.6mg/L, COD 0.4~1.1mg/L, and the contents of TOC in the
same times(December 26, 2002) were detected 0.3~1.6mg/L.

The ratios of BOD and COD to TOC were 0.74 and 0.98. From these
results, it was possible to predict the values of BOD and COD from
TOC values.

3. Analysis results showed that phthalates and TOC in sewage and

landfill leachate had high correlation.
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action or elimination of natural hormones in the body responsible for the
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= AYstir(Kavlock 5, 1996), ol s “9Qld Sd=A, A= i
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+ EPATE 74%, AAEE /1277 (Organization of Economic and Community
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oF- A9 E BRI Fom FREe] gl FAHAL AFARS a9
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At A7 sofoly WA AFE AREHASY A AMRol FAH
dichlorodiphenyl trichloroethane(DDT)%} poly chlorinated biphenyl(PCB),
Sz F2 HAEE dioxins, $AAAIAIY S alkylphenols, Z&2~¥ 7}
2 o]&% 5= phthalate esters 2 1 Wol] XEJ2%9] A2l polystyrene

WER A =D 2 als Wl IvkE - 2000).

53], FotaY 7haA] ToR AEEE ZEYoERE JHAHE 2 A9
o= LA AR E AL LA, AlREol A IEHAA A A EEHER F,
&, 7] Toll A EXxT ¢ Stk o] ZEolE F I ol A
453 2+ di-(2-ethylhexyl) phthalate(DEHP)2} di-n-butyl phthalate
(DBP)= Fejuetel e W2 <fo] 434 Tol g8 Fxsta dS5s A
Zhek = oglom g AMEES ], 587 R 54E ot He F
Zol7le= st AS% =% 2 F AUk

§7, 55 9 d5el FRAFY AAEE g% 57159 QYRS
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A2 7130 ¢k, AW S (endometriosis), A5, e ARAE A
3t Zukd A A3 (pelvic disease) 5©°] H i1¥E It (Marselos®} Tomatis,
1992; Marselos®} Tomatis, 1992).

o = 2] &3] (British Medical Journal)©] 199213 =i-o] 2]s}™ 19403
of 19 1% 39¥7/mleld P4 BA 71 1990 = 63 69w/l
5% AP otar oh(Carlsen &, 1992). 19959 w S H =9 3]
(New England of Medicine)ol] A& =FolA %= Ia] Gz} 8o HAH

o)

A3 A tHAshby 5, 1997).

ofA A Eo st UlEH| Al 7F RN GE AFRIE JPE] Be
W, 2 otide] Ha e oksER 9, ofF, £F 181 2R T
At BEFe EHl Aldls 1980d ZRE T ol xZItE S
o f&¥ "izZ % DDT s tgh JdFo=z ofojo] 471 vhgeglon,
G Aol Al 1980t F8F Sk FHito] o Ea7|7F tiEF A ESd
=, 2AF Ao FAAA Y} kAl A
A =o] v AEHATH

Felvetel A= 1964l el FHstel agAle] =E" LelEel

AN 2 o, AAA 4, G658 SAGH 50 4F FHES Qo)

)

of ¥3t¥ o] W dioxins®] F Il
TA(1996)9F A -21(1996)7F Fallets A A3 At 59 dA F=A
Eil -

of AA7I7F AZva BRuME BESA=T, o]



(TBT)] F-A&oletal A3t 19959 A FAke] gk daps|abe] of 4

9 20% T 184l A T@ T EddEe = WEn A =

g M En. @47 S-S G AT AN FaE 1990 =H-E
7

2001744 s-e ko] &

2. UZHIHZOMNWSES -2 dss L iyyet

1995 49 W= EPAv v Al Edo] Ao wA= 3
7vsb7] 918k 33lE JRHSH AL A9 B oS Rleth 19%6 89 A%
ZAKHSH(Food Quality Protection Act)¥ S-8&¢Hd%(Safe Drinking
Water Act)S #A|Aste] vl EPAR alolg o720 2 AgtoAl falE =
T U AFAY A2E=ZA gy i AAEA st e, olE 93
n= EPAE 1998¢ 8¥U7HA] o5 Ede] e HAZzads sfdsti,

ARgsto] QA AA APS AA

=
sl A A3, o] A¥E ulgroz 2003y 8o AA Tz e

tlo
ol

w3 o]E 98] vws EPAYE Endocrine Disrupter Screening and

Testing Advisory Committee(EDSTAC)E 19964 10€ 16U € 743514

o} o] ARk dHEY ARIOE, ¢4 £ AHIE, 7N 2 AT
I, TE % A9aF 5 409 AFaFoE FAHo o, #Ad F
& 2 AWAR A&7 AR, oA, W7 A EA, BAgA F
etz 5 A n=ZAEE gEeE 9How FAHel gtk EDSTACE
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W 5o 9ste] FAEtL 9= E# o™, bisphenol A, nonylphenol ¥ Z*
gty B A steted 9% AA A A e EFolth TtA
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(penta—nonylphenol, bisphenol A, di—2-ethylhexyl phthalates, butylbenzyl
phthalate) 2 74 5-olA @2 =42 AAst] Ax, 94 2 &5 Aast
L5 gt #Eeta vk 2Ey ols EAES AT e 7IH 2 A
Aol AYE Ao] gleh w3 o] =45 Snte JUtE 5 e B
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HEH A B A A= dW/lEE, 57, ofF & 54=A
o] folSAlF B AWALY sELI FARE Ve s UEdE 7 e X4
N~ERZ oefFEol F AT ol e(Amold &, 1997; Iseki -5,
2001), H A7 SAEEG AHEEHE Ed2H S| 25 WS A%
fEAo] =EF% Jui= A7 HuEa QdrH(Aurela 5, 1999; Balafas,
1999; Katase®} Kim, 1999; Petersen®} Breindahl, 2000; Tsumura s,

<

2001; Tsumura &, 2001). %3k fro}-& soft PVC g ztel Al uiH] A7 of
=d2 FAHE ol g wet To] gk feld wmwhe R wle,
5 5 ol A= PVCH AMEE = 7FAAIQl DEHPS] AM&st=o] ot
TAE AAISHA 5 A tH(Rastogi, 1998). 18I 2o X = PVC 9] 587 A]
DEHP7} #&8vhe A3 dstel wel DEHP AHgol i st A8 27-8ha
9l tH(Greenpeace, 1999).

FAFAL7I= 19719 27hE ol F Hbee &% JheAdd 1 574

rr
i

ek A7t Zeglo]l AaiA ko (Corley 5, 1977; Jaeger®t Rubin, 1972),
MACF R T 7]5(WWF), ul= EPA, d& S HoefE A AAT4 o
ojgte] FepaE JhAAZE WRHAZEEd R Bl wel FHZol o]
gt 54 A7 @8] A JokBlount &, 2000; Faouzi &, 1999;
Li ‘&, 2000; McKee, 2000).

A TFA L7 A EE 7taAlE AHacid)# &S (alcohol) S HHE-A]
A A o 28 Z(eaten) S FER wubd PVCol 7oz Eevo f

FeR BE FEHEE ANANA HYATS §oldl s e

e

grgo {Fod4 e BAHS AEHFHoR Fosie v fr]Edelt)
(Steiner 5, 1998). 7}AaAlE A8, 7144 AH|AE 502 BH A AL
HH, 87 2 spEEol A WeEkA ] carriersEA &= AFEE THWHO, 1992).
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TR A FEHL g 7FAAEE di-(2-ethylhexyl) phthalate(DEHP)Z
H]535}o]  diethyl phthalate(DEP), di-n-propyl phthalate(DPrP), di-n-butyl
phthalate(DBP), di-n—pentyl phthalate(DPP), butylbenzyl phthalate(BBP),
di-n-hexyl phthalate(DHP), dicyclohexyl phthalate(DCHP), dimethyl phthalate
(DMP)¢} #-& phthalate™¢t di-(2-ethylhexyl) adipate(DEHA) %3 22
adipate”} 1o F= PVCE A Z3t=d AF&H T

1) Di—-(2-ethylhexyl) phthalate(DEHP)2| Al® ¥ A3

1930 7B Fetagel §AA4S F& 7taAl®E AREHe] 2 DEHP
AR R ofe] g okell Al 7Hd Wol AFEHAL A= ThaA EA
(Sharman 5, 1994), A== 7taA 5 3/45 A don, f7 A
T AF ASARE O ol AFRHEA &a stk e TE Yo ER 9

AbgEe oputE o R FAslal 9o, o]F 84%7F DEHPZE ¢F 217HEo]

rr

BHA Z2 o FHo® ARgEa a2 &= wE 1~-40%E F
frofa Aok E=3F ddFH T g == ARSI AT (MAFF,
1996). ©] ¥ g DEHP+= dth Zeh2~g AFo] AREH o] X 5 Algto] 73t
, o, 2 ol FRstA Exd & Ao
(Rao &, 1985, Wams, 1987). 3 52 =0l AoAAXE 24A, A=A,
& <ol DEHP7F FAA oz 5oz 4 glom, SFodAxE W= 9,
T XzAA Hi 2 AEHATE Bavth Adth(Page®t Lacroix,
1992; Sharman &, 1994).
3L7dol A o] DEHPS <14 W =
- SHA SAEE g Y] =
=7t v2zeg Ags] QI A glolA DEHP HAALRE =87
Aol E7lsstn, A1t Al DEHPS 7ol m x| o] digh 2 H4<d

BIE oAz firh aEv vFAE @S FUF + b BA=

st MM FEHER 37
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DEHPE tAsta gon, dof uproa s el Aom HE
a2 gi(Davis 5, 1994; Richmond %, 1996). 18]a2 DEHP7} 3+ &

2 oA Rel 9Re Tt dow B

ftlo

o] &3t Aol A Ha¥ il
A HGray et Gangolli, 1986, 7, 1999; 2, 2000).

DEHP9] elAlo] #ajd= AlAIX A7 7-(World Health Organization;
WHO) #bst Aok ++71 #HTARC)°] 19871 DEHPE “QlAlel 2¢F 7Hs
Aol &= =& (possibly carcinogenic to humans)”?l Group 2BelA] 2000
W OTAAe gid SAEAE FRE 5 sl =Z(not classifiable as to
carcinogenicity to human)’?l Group 3&.& 3tz d 3 n} v}

24712 ALEEE Z8t2E F DEHPY Zt= #8dds By, $g
vkl A AEAAY 71 2 &7 - 29 TIE rFe wek AEE
719 2 &7] - 2% A xA] DEHP9 AMES FA S (2] F ] oFEehd A,
2000), 92 ¢ European Union(EU) Scientific Committee for Food
(SCF)ell Al ¥ &4 3 #F(Tolerable  Daily Intake, TDD<S 0.05mg/kg body
weight/day(MAFF, 1996)= 3ttt ®gh 4 Fofll A& f-gvhet 3
oA DEHPE ##E=d= AAste] Ax ¢ 2 §=5 AJiasies

ato] dejeta ATk HEE A, 2000).

e

2) Di-n-butyl phthalate(DBP) ¥ butylbenzyl phthalate(BBP)2 ™32

DBPE A, Fu], 3] A g HAol, FepaEs FASH
HEE AEE I QoA M E, FRIE, HAA, AEAl, dlojszy
o], iyto], RAE Ax Fol vhdstA AEH L ATHATSDR, 2001).

DBP+= oA 199416l oF 49,000% 0] A4b= 9o, varel A= 1987
of 11,400F ] AAikeFe] 1994 o = 3,600& 743 7,80001 & A4HE A
S H(ATSDR, 2001), 1998l =ujolA Az - FHHAA FEH HF
31,000 4 Eo|th(37 5, 2000).

Rl
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(MAFF, 1996; Rao &, 1985). 1 TolME S4&5 &3 ==°] DBPY +
£ 29 A=A dd of 40~570ppb7t AHE 7F ATHATSDR, 2001).
T3 SF Yl w=EFE F Ud A A miyFo]l AlE o
2 4 AtHGray® Eeamand, 1984; & 5, 2002). <17t tist 54 5
< Baso]l lA e v, FEo 3lejAdE DBPE o Fol A
of #AE F& Ao2 <X (Foster &, 1983; 4, 1999;
Srivastava &, 1990).
Fr7EAloll Abgo] ¥m 1998
1oz oF 390=0] ol A 5 E L ArH(EE -, 2000). 1995 Sotodl

oJ gk Al HAAIFANA AZF Tt MEXAS o] &ste] BBPYF A S =2

BBPE =8, YaH7A, dAAFA, a2

DBPE ol zE &7 8o 2H-83tH
£3], BBPY A% AdA dAEL=2E &0 tlg dihydroestosterone?
o g F=E o] &3 Aol A7) e}
71l BBPel #=ZA] Bivtolu &S F3A AAHY AT R A7
= , 2001; Kim, 2000).
stA EU SCFlA & dYFAAZF(TDD 7S DBPE 0.06mg/kgA 5/day
o]}, BBP+= 0.1mg/kgA| % /dayelet= 114 kil ATHEU CSTEE, 1998).

ojfd ZEEolEfE BT @AM A ddFe € 7 U= 2=

=
p
[
¥,
*
ot

A ok b EAR guEo] gtoy FHtel FE AY E A7k A

Aol o, AAsel g F urn A
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3) Di—(2—-ethylhexyl) adipate(DEHA)S &3

PVCH &9 7taA=E 1980d ] =w7hA] DEHP7F 2 AR&E LS
U b EA17F A7 EHEA DEHAZ WA = 7] A=kl ar, 1980 5
HERE A F o oldld DEHAS A7k o8] yekell A 8w AtH(Lyon,
1982; MAFF, 1996; Petersen &, 1995; Petersen®} Breindahl, 1998;
Sandberg ¢} Vaz, 1984; Tsumura 5, 2000).

T = 19900l Lee o] A&o 2 DEHAS Z4WH 3l AFo=
o] o]g ko] thalA FAbg vh Qlar, Fulell A FEFTQA LI LA B =

Ay A E oA EEery o] ER 1-";:/9“ ANo g EAH AXZ u galFo] o]
Zo] HuE 1 Ydrilee 5, 2001; ©] 5, 2002). DEHA+ X9 2 &3t

ol

e AEdE 2ta u Gy We hAgsiy udd ) d7|4d Sl 5
sto] AAMAE AAAFSZ PVCH HEo ol A&l 9l th(Sheftel
2000). w]=¢] National Toxicology Program(NTP)ol| 9]t ZA} Axlo] u}

2% DEHAE 1s== FolAl &3l FoA 2ebde] &ls A

p
=
S
4

o = WUt 7hsAdol e Aoz HAHJATHNTP, 1982).

ol A 7} AdbA © 2 AFS-E = phthalateR ¢} adipate:= €F et
A4 FL& 2LAE EHFo EItEol vk W= EPAE F5olA DEHP9}
DEHA® 47| 6pg/L¥ 400pg/L(USEPA, 1991), WHO+ DEHP$}
DEHAE 8ug/L¥ 0ug/L= AAste] sty A, &%= DHEAE 10
pe/Lez 715S Aot A9 FHAFEU)S FF oA phthalates<}
adipate®] FH & &FEe digt ojust fAE AASA & Aok 1L,
FHATANM = AFAF N AdoAM FAHTAQ AL TIEo] AAEH S
=ul ddFAHALFTDDo] 0.3mg/kgA & /kgolst= 8% o] AUATHEU SCF,
2000).

DEHAE FHA434< Ao 3t Hue gloy H s 8% =(maximum
contamination level, MCL) ©]2] ol FAIZF =S 55 A<k o]

_15_



ﬁo

axo} Aa YIrHUS EPA, 2002).
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1. A2 TF

1) M=% st Y

=

PN
Ao 2 Table 13}

&8+ AEMNH XIE
20021 109 26€47H 2003 6¢¥ 28U7bAl wid 134

S u A5 NEE AASHAT 24

1T

o =
XJ,A_'_

AFE s
2 AFAS AAZEANE F

wol 8T HE Aol AN,

Table 1. Sampling sites of Jeju island stream

Sampling sites Abbreviations Remark
Jeongbang waterfall JB stream
Cheonjiyeon waterfall CliYy stream
Cheonjiyeon WaFerfall CIIY (H) stream
upper(Hogeun-r1)

Cheonjeyeon waterfall CleY stream
Musoocheon(Gwangryeong) MSC stream
Oedocheon ODC stream
Sanjicheon SJC stream
Sanjisaemmul SJSM upwelling water
2) ot & MyD| e &ES

s AFA e g G954 2RSS ATl Agad

rr

2 Agahar,

rlr
2
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EFELS 12579 ZEdolEF(Wako pure chemicalit)E AFg&3tsdch
(Table 2). Z}7z}e] #+=A1eF 9F 300mg= 2H7; #H3ste] 100m! n-hexane o %
L5l TP AoR Fta HFEYAS S5t A U AT-ETE

Table 37} 22 #AxoNA Fig 13 2ol 129 ZEHJERE &
gletRal, T3t Fig 13~24%F o] Z}7}e] ZEF9] Mass spectrum<
Mass File?} vl ulsto] oS g1ttt
GC/MS+= Shimadzujit GC/MS-QP50502 AF&3td om, {7180 Ak
n-hexane(HPLC grade, Fisherjit) & A3t a1, GCE gast Praxairiit A&
99.999% &F gas= ARE3FSITH

2) Total Organic Carbon(TOC) £& HEEEH & J|)|

ZF e (Total carbon, TC), H| 3] 7] €2 (Non-purgeable organic carbon,
NPOC) #FE 42 105CoNA 1A3F &t Axetar Ag7pa HA Al o] B ol A
HFY A1 7] potassium hydrogen phthalate(CsHy(COOK)(COOH)) 2.125gS A &
el &EAIZl F 172 ot EFAA(1000mg/L) & sFar 3]4
F 7] €k A (Inorganic carbon, IC) E+8 42 280-290Col A 247+ <t
Zsta AEl7A gAAlelHAa A Wi ARl sodium hydrogen carbonate
(NaHCO3) 3.50g¥ 280-290TCAlA 1A1ZF &<t Axsta W¥AZl sodium
carbonate(NaxCO3) 4.41gE 32 SF7FF 129 &3]3t Y A(1000meg/L)

o= B F4ste] BEEAe AT

_18_



Table 2. List of Investigated phthalates and standard solution

Molecular  Concentration

No. Chemical name Abbreviations weight (g/100])
1  Dimethyl phthalate DMP 194 304
2 Diethyl phthalate DEP 222 300
3 Di-n-propyl phthalate DPrP 250 302
4 Di-n-butyl phthalate DBP 278 304
5 Di-n-pentyl phthalate DPP 306 296
6  Butyl benzyl phthalate BBP 312 301
7 Di-n-hexylphthalate DHP 344 307
8  Di—2-ethylhexyl adipate DEHA 370 298
9  Dicyclohexyl phthalate DCHP 330 304
10 Di-n-heptyl phthalate DHpP 362 302
11 Di-ethylhexyl phthalate DEHP 390 312
12 Bis—(2-ethylhexyl)phthalate BEHP 390 301

TOC#A1717]+= Shimadzuiit TOC-Veppgs AHEst o™, TC, NPOC i

=
RN

Al 9k potassium hydrogen phthalate:= Nacalai tesqueiit: A%< A}-8-3}

=5

G a1, ICETA 22 Nacalai tesqueiit #3591 sodium hydrogen carbonate<}
sodium carbonate(F+5) & AH&3F

7 Milliporeiit Milli-Q Gradient A10& ©]-8-3ko] A28 33 S/
a

ol\

= ALE3 o™ carrier gast Praxairit A% 99.999% ZisE A AE

AHg-a AT

o
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Fig. 1. Chromatogram of phthalates by GC/MS.

1. DMP, 2. DEP, 3. DPrP, 4. DBP, 5. DPP, 6. BBP, 7. DHP,
8. DEHA, 9. DCHP, 10. DHpP, 11. DEHP, ' 12. BEHP.

3. &¢

[|9_

=g

1) ZEY0IES &4

(1) GC/MS &4 =xA

NAAZPE DY Z-AFEA 7] (GC/MS)Y] FA 32712 Table 37 o]
columne Zol7} 30m, W7ol 025mm, ZEF77F 025m<e HP-5MS
(Hewlett Packard, USA)= AR&3IA L, o] &74el &H71A(99.999%)°]
%2 1ml/minol Ah AEFYL 1ol FHEIHLS 2T FYH (split)S
Abgetgl o EeH]= 2710tk o] =3 WAl total ion chromatogram

(TIOWS ol &t AFFAMA= 30~400m/zol At &4, L &2 %=



A5 110TCelA 187 M= & F 189 10CH &9 230TC7HA &9 &

158 &< HEA & F oA 189 15TH =8 280C7HA] & 5 3%

Table 3. Operating condition of GC/MS for phthalates analysis

Model Shimadzu GC/MS-QP5050
HP-5MS (5% Phenyl methyl siloxane)

Column
30m x 0.25mm x 0.25um
Carrier gas He, 1m{/min
Inlet Temp. 230C
Split ratio 27:1
Ionization Mode TIC
Scan range 30 ~ 400 m/z
110C (1min)— 10C/min— 2307 (15min)
Oven Temp. X : " '
— 15C/min— 280C (3min)
Injection Volume 1m0

-

H
Ol

(2) SLLHO A
International conference harmonisation(ICH) 7Fo]l=2}¢1(ICH Steering
Committee, 1996)ol w2 HZFd2A, &, A, A=A S4& 3

\=] ] =
B BEEA

ZHYolE REF 12FS A £FxETHSR vE U n-hexane o

M

2 50ug/L, 25ue/L, 10p/L, Spe/L, 1pg/L, 05ug/LE 314 3HSAT 7k g ol
A Table 48] ¥AzA0E MaAWAS Tohe] AFAS AL A4

< AE3% 43 DMP, DEP, DPrP, DBP, DPP, BBP, DHP, DEHA, DCHP,

_21_



DHpP, DEHP, BEHP?] 4344+ (RH =

Zk2F 0.9987, 0.9989, 0.9981, 0.9978,

0.9963, 0.9949, 0.9909, 0.9954, 0.9923, 0.9906, 0.9969, 0.9920°.=2 ¢35 gk =

A HEr AT (Fig 2).

y = 0.553x — 0.5805
R® =0.9087

DMP

0 20 40 60
Conc.(ug/L)

y =0.5395x — 0.7739

DPrP >
R® = 0.9981

30
—~25
)

X
=15

210
<

0 20 40 60
Conc.(ug/L)

y =0.4718x — 0.771
R® = 0.9963

DPP

30
o 24
%18

512

0 20 40 60
Conc.(ug/L)

DEP y = 0.5041x — 0.4885
R® = 0.9989
>
X
=
o
<
0 20 40 60
Conc.(ug/L)
DBP y =0.5194x — 0.7773
R® =0.9978
30
— 24
o
%18
fg 12
< 6
0
0 20 40 60
Conc.(ug/L)
BBP y = 0.3283x - 0.6658
R® = 0.9949
20
—~ 16
o
% 12
T 8
< 4
0
0 20 40 60

Conc.(ug/L)

Fig. 2. Calibration curves of phthalates.
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y =0.4138x — 0.864

pHP R? = 0.9909

30
_ 24 16
(’)o o
g 18 %
g 12 :
< 6 =

0

Conc.(ug/L)

y = 0.3461x — 0.7698
R® =0.9923

Conc.(xg/L)

y =0.3%x —0.6018

y =0.2002x — 0.5374

DEHA R? = 0.9954

Conc.(ug/L)

y = 0.3116x — 0.8052
R? = 0.9906

20 40 60
Conc.(ug/L)

y = 0.3709x — 0.6851
= R =0.9060 BERP R? = 0,992
20
— 16
o
312
g8 .
< 4
0
0 20 40 60

Conc.(ug/L)

Fig. 2. Continued.
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Sample 1L(100m¢x10 times)

< n-hexane 100m¢

Shake for 10min(170rpm)

Separation

100m¢ n—-hexane extraction

<1st concentration (rotary evaporator, 40C)

10m¢ n—-hexane extraction

< 2nd concentration (rotary evaporator, 40C)

1m¢ n-hexane

Fig. 3. Extraction method for phthalates from water resources.
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TOC #4719 FAAY= A8E TCHME F3HL 680CTE A5
I e TC A4z IC HEEE7]olA Aol Z+7he] CO.%S Nondispersive
infrared detector(NDIR H&71)2 &3kl TCo ICo] A2HH TOCHS
e Ao RWIARE 2AERE 414(99.999%)5 AL 7] A §H
2 250kpacl™, 71A9] F&2 150ml/minZ 33 AR F Y 50ulo]

tHTable 4).

Table 4. Operating condition of TOC analysis

Model Shimadzu TOC-Vcpu

680C catalytically—aided combustion

Measurement principle S
oxidation/ NDIR Detector

Carrier gas high purity oxygen(99.999%)
Carrier gas pressure 250kpa

Carrier gas flow rate 150m¢/min

Injection volume 500

EF9(0, 5, 10, 20mg/L)= 3]A st Table 49 Ao =44

2 Tahn ARAS PSRt APAS A4 Ad Fig 4~600 ekl
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Area

100
80 1 y = 37796x + 0906
60 R® = 09998
40
20
0
0 5 10 15 20 25
conc (mg/L)
Fig. 4. Calibration curve of total carbon.
Area
100
80 1 y = 38727x + 04926
60 | R? = 09999
40 |
20 |
0
0 5 10 15 20 25

conc (mg/L)

Fig. 5. Calibration curve of inorganic carbon.

Area

y = 37558x + 0.1962
R® = 09999

40 |

0 5 10 15 20 25
conc (mg/L)

Fig. 6. Calibration curve of non—purgeable organic carbon.
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1. DE0|E Aol AS
1) sl+&

L olER 12F9 TRIETHES 77 05ug/L, 1.0pg/L 2 5.0ug/Lo]
HE & XA thg, Table 39 #4270 A 7} 33 ¢ A& A%
Aol tgete] d-e Ay R e DMP, DEP, DPrP, DBP, DPP, BBP, DHP,
DEHA, DCHP, DHpP, DEHP, BEHP?| 3<+&<& Z+zb 104.7~123.3%,
108.3~112.7%, 107.3~119.3%, 107.9~116.0%, 99.3~113.3%, 102.7~108.7%,
95.3~117.3%, 97.3~112.4%, 97.3~115.3%, 96.7~112.1%, 96.7~112.5%,
94.0~112.7%%} 7ol F5d A5 Yep A tH(Table 5).

M

ZeEolERF 1259 EFEFNES 27 05ug/L, 1.0ug/L 2 50u8/LS
33 W FAsle] =#3I Az DMP, DEP, DPrP, DBP, DPP, BBP,
DHP, DEHA, DCHP, DHpP, DEHP, BEHP¢ % +#HxHSD)E 0.0251~
0.3236, 0.0208~0.1053, 0.0251~0.2084, 0.0264~0.0838, 0.0252~0.1201,
0.0351~0.0832, 0.0153~0.0351, 0.0153~0.0721, 0.0153~0.0602, 0.0305~
0.1387, 0.0252~0.1001, 0.0252~0.0658°] 31 W] AIG=(%CV)= 4.07~6.77, 1.8
9~541, 379~558, 155~455 229~6.19, 154~6.46, 0.46~3.68, 1.28~3.70,
1.04~314, 248~6.31, 1.78~521, 1.25~447% =24 AHaAHS st
(Table 5).

DolA Aol HFdeziy ICH 7hol =kl Axbael whel Zego]
Efe AEdAE ekl Ae" AldxzxelM DMP, DEP, DPrP,
DBP, DPP, BBP, DHP, DEHA, DCHP, DHpP, DEHP, BEHP®] 7% @7
£ 0.1101p¢/L, 0.08508/L, 0.0591pg/L, 0.0964ue/L, 0.0917ug/L, 0.1847ug/L,
0.1338u¢/L, 0.3998¢/L, 0.1901¢/L, 0.1493u¢/L, 0.2903u¢/L, 0.2080¢/L o] AT
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1) HFEE =TA0UAS ZEY0IE &4

20039 1958 697bA 63 AX AFEe 8ud AT EHFE
AF st T olEE 43 A= Table 60 YER ST

DBP9] &#H2 EHE~030we/LolH HEE2 16.7%= 2001d 373 5
oA AAg HAx Fa s wx HA(EAE~05u/L)et A& (35%)
B} ghe groldr. o]# e 4 DEHPIIAE YEA S48 Fa
A FA A E BHE~35ug/Lolal AEEo] 40% otk Aol w|shd
A gre 36(2.1%) S YER AL
DPrP= AlF st = h AlsolA HEHA o 20008 =W =8 3t
ol AR 2ARe 1998 % o] shx o] ZAMA = BHEoIAh e
AAUKE, sediment)¥ h7IA R E A&HEH o2 HEo] i YA
H2000; H A ZNEE, 1999)

AHF~E2 B, JB, CHY, CleY, MSC, SJSMA oA+ DBP% #
=593, ODCA A A= DPrPet DBP, SJCAH A= DBP9 DEHP7}
AZFEJ o, CIYEARR] AAAFF(EZe) A e BF AFHA &
Stth. DBP+ 20039 1€ 25¢0l JB, CleY, SJSMA Aol z+2h 0.24ug/L,
0.11pg/L, 0.18ug/L(HA)o] HEHAL, 20039 59 274 A=A+
CJiY, MSC~SJSMA oA Ztzk 0.17ug/L, 0.19ug/L, 0.30ug/L, 0.21ug/L,
0.17ug/L(A Aol AEE Atk ODC, SJCA ™M= 20039 59 279 A
oA DBP2el ODCAIHQ <=M = DPrP7F 0.17pg/L, SJCAZH Q]
AR Ao A= DEHP7F 0.34pg/Lol AZEE ATt ol# gt A¥= m= EPA%}
WHOI A A3sta = DEHPS F&7|% 6pg/La 8ug/Loll= R X n

Ar G5 Adged, B4 A AF SHANE e uEEAG

off
-

¢

et

gdol AEHT Yol Fow FA BAd o AEH AT AET}
2oy Aow AR
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Table 5. Recovery and Repeatability of twelve phthalates

Standard Detection Recovery  Standard

o3
Phthalates conc.(ug/L) (pug/L)’ (%)* deviation CV(%)

0.5 0.62 123.3 0.0251 4.07

DMP 1.0 1.05 104.7 0.0709 6.77
5.0 5.60 112.0 0.3236 5.78

0.5 0.56 112.7 0.0305 541

DEP 1.0 1.08 108.3 0.0208 1.92
5.0 557 1114 0.1053 1.89

0.5 0.54 107.3 0.0251 468

DPrP 1.0 1.19 119.3 0.0666 558
5.0 5.49 109.9 0.2084 3.79

0.5 0.58 116.0 0.0264 455

DBP 1.0 1.09 109.3 0.0351 3.21
5.0 5.39 107.9 0.0838 1.55

0.5 0.57 113.3 0.0351 6.19

DPP 1.0 0.99 99.3 0.0252 2.54
5.0 5.24 104.9 0.1201 2.29

0.5 0.54 108.7 0.0351 6.46

BBP 1.0 1.03 102.7 0.0503 4.90
5.0 5.39 107.7 0.0832 1.54

0.5 0.59 W73 0.0153 2.61

DHP 1.0 0.95 95.3 0.0351 3.68
5.0 548 109.7 0.0251 0.46

0.5 0.54 108.0 0.020 3.70

DEHA 1.0 0.97 97.3 0.0153 1.57
5.0 5.62 112.4 0.0721 1.28

0.5 0.49 97.3 0.0153 3.14

DCHP 1.0 1.01 101.0 0.0265 2.62
5.0 5.77 115.3 0.0602 1.04

0.5 0.48 96.7 0.0305 6.31

DHpP 1.0 1.03 103.0 0.0361 3.50
5.0 5.60 112.1 0.1387 2.48

0.5 0.48 96.7 0.0252 521

DEHP 1.0 0.98 98.3 0.0351 3.57
5.0 5.63 112.5 0.1001 1.78

0.5 0.56 112.7 0.0252 447

BEHP 1.0 0.94 94.0 0.0300 3.19
5.0 5.28 105.6 0.0658 1.25

1, 2

Mean of triplicate experiments.

% Coefficients of variation(%) :% <100, where S is standard deviation and X is mean.
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deol Fud A
o H

g, #(2002)=>
ZAtel A BEHP7F &3 &olA Hol 1.402ug/Lo]
gl Z=A}o A1 DEP, DBP, BBP % DEHP

Al HE AT =
7t ND~0.46g/L, 0.38~10.281g/L, ND~0.234g/L. 5t ND
el A A== drka Bas)

i\
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TEWe=

Lo,
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o1} 1989y ol &=
1989). Luks—Betle] 5(2001)2 Sd=
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Table 6. Phthalate contents in the streams

Phthalate (pg/L)
DMP DEP DPrP DBP DPP DHP BBP DEHA DCHP DHpP DEHP BEHP

Sites Date

‘B1/5 ND° ND ND 024 ND ND ND ND ND ND ND ND
2/28 ND ND ND ND ND ND ND ND ND ND ND ND
3/26 ND ND ND ND ND ND ND ND ND ND ND ND
4/26  ND ND ND ND ND ND ND ND ND ND ND ND
5/27 ND ND ND ND ND ND ND ND ND ND ND ND
6/23 ND ND ND ND ND ND ND ND ND ND ND ND

‘B1/5 ND ND ND ND ND ND ND ND ND ND ND ND
2/28 ND ND ND ND ND ND ND ND ND ND ND ND
3/26 ND ND ND ND ND ND ND ND ND ND ND ND
4/26  ND ND ND ND ND ND ND ND ND ND ND ND
5/27 ND ND ND 013 ND ND ND ND ND ND ND ND
6/28 ND ND ND ND ND:' ND- ND ND 'ND ND ND ND

‘81/5 ND ND ND ND ND ND ND ND ND ND ND ND
2/28° ND ND ND ND ND ND ND ND ND ND ND ND
CJiY 3/26 ND ND ND ND ND ND ND ND ND ND ND ND
(H 4/26 ND ND ND ND ND ND ND ND ND ND ND ND
527 ND ND ND ND ND ND ND ND ND ND ND ND
6/28 ND ND ND ND ND ND ND ND ND ND ND ND
‘81/5 ND ND ND 0.1 ND ND ND ND ND ND ND ND
2/28 ND ND ND ND ND ND ND ND ND ND ND ND
3/26 ND ND ND ND ND ND ND ND ND ND ND ND
Cley 4/26 ND ND ND ND ND ND ND ND ND ND ND ND
527 ND ND ND ND ND ND ND ND ND ND ND ND

6/23 ND ND ND ND ND ND ND ND ND ND ND ND

*ND : Not Detected

(JB: Jeongbang waterfall, CJiY: Cheonjiyeon waterfall, CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-11), CJeY: Cheonjeyeon waterfall).
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Table 6. Continued

Phthalate (ug/L)
DMP DEP DPrP DBP DPP DHP BBP DEHA DCHP DHpP DEHP BEHP
‘Bl1/5 ND' ND ND ND ND ND ND ND ND ND ND ND
2/28 ND ND ND ND ND ND ND ND ND ND ND ND
MSC 3/26 ND ND ND ND ND ND ND ND ND ND ND ND
4/26 ND ND ND ND ND ND ND ND ND ND ND ND
5/27 ND ND ND 0.19 ND ND ND ND ND ND ND ND

6/28° ND ND ND ND ND ND ND ND ND ND ND ND

Sites Date

‘Bl ND ND ND ND ND ND ND ND ND ND ND ND
2/28 ND ND ND ND ND ND ND ND ND ND ND ND
3/26 ND ND ND ND ND ND ND ND ND ND ND ND
ope 4/26 ND ND ND ND ND ND ND ND ND ND ND ND
5/27 ND ND 017 030 ND ND ND ND ND ND ND ND

6/28 ND ND ND ND ND ND ND ND ND ND ND ND

‘B1/5 ND ND ND ND ND ND ND ND ND ND ND ND

2/28 ND ND ND ND ND ND ND ND ND ND ND ND

SJC 3/26 ND ND ND ND ND ND ND ND ND ND ND ND
4/26 ND ND ND ND ND ND ND ND ND ND ND ND

5/27 ND ND ND 021 ND ND ND ND ND ND 034 ND

6/28 ND ND ND ND ND ND ND ND ND ND ND ND

‘B1/5 ND ND ND 018 ND ND ND ND ND ND ND ND

2/28 ND ND ND ND ND ND ND ND ND ND ND ND

3/26 ND ND ND ND ND ND ND ND ND ND ND ND

SIS 4/260 ND ND ND ND ND ND ND ND ND ND ND ND
5/27 ND ND ND 027 ND ND ND ND ND ND ND ND

6/28 ND ND ND ND ND ND ND ND ND ND ND ND

"ND : Not Detected

(MSC: Musoocheon(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon,
SJSM: Sanjisaemmul).
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3= Table 70| YERHSATEH
A de] f949 4<$ DEP, DPrP, DBP 2 DEHP7} 7+7F 0.19ug
/L, 0.464g/L, 1.56pg/L 2 0.48ug/Lel AZEH L WH5= DBPS DEHP7}
0.21pg/L7 0.35pg/Lollom, 1 o ZaolERE HAEHA adth AF
= sk e Al Aok HlaetH et FAF(H WA= oF 2~6M =4 A
, B skdgs vy e s dERATE 19984
$h7d o] ZAbel A skf 949l 4% DBP9F DEHP7F 2+2F 6.9
pg/L3 18ug/Lo]l AE¥ A, WiFe 45 DBP7F 0.5ug/L, DEHP7} 0.6
pg/Lolehal B skl olel Hlaty v Fhako] ATH(H AR 2K, 1999).
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Stk a2 B Aol 24T ZaYeEY xEEAd fle ddE
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Table 7. Phthalate contents in sewage and landfill leachate

Phthalate (rg/L)

Sample
DMP DEP DPrP DBP DPP DHP BBP DEHA DCHP DHpP DEHP BEHP
influ.
ND" 019 046 156 ND ND ND ND ND ND 048 ND
water
Sewage
effl. | \p \p ND 021 ND ND ND ND ND ND 035 ND
water

Leachate ND 240 441 2944 134 ND ND ND ND ND 1023 ND

"ND : Not Detected

«L
12
rr
0z
1o
=
il
OfN
lo
| I:I

201 E 24

sH2 A= HeEAE 13T E=A 105, Ut 39S
gH7d %

Ae 247 BAE~075ug/L, 21E~05ug/L 2 EHE~1.06pg/Lol At}
=W AFl A= DEHPY 0.3~0.79ug/Lo]l HE% o, BE AFA v
= EPA9} WHOOI A A3ta 1 DEHP 42750 4§33 tH(Table 8).

ol#]g A= S ou| AR T U(2002) 0] FHAA FEEHIL J= HEA
E 17F¢ disiA A Ao Al s DEHP7F &4 & ~4.70ug/Lel Y]
s vkokal AR A 20016 dEFHAH AGLHoR HEME 9T
pg/Lol Hlei = v gafolut. mglal B A HEHA FUd
DEHAZ} b= AW AR & 9(2002)2 2ol A 0.13~0.16pg/L, #7454 2001
W FAIA = 0.08~067pe/L HEHAOY, 1 S W=EPA7] (4000
/Lelsh) WHO7]=(80ug/Lolshol A& X wA& b3k =Folghal 1
aLatiet.

B>
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Table 8. Phthalate contents in natural mineral water

Phthalate (ug/L)

Sample DMP DEP DPrP DBP DPP DHP BBP DEHA DCHP DHpP DEHP BEHP
S-1 ND° ND 075 050 ND ND ND ND ND ND ND

S-2 ND ND ND
S-3 ND ND ND ND ND ND ND ND ND ND ND ND
S-4 ND ND ND ND ND ND ND ND ND ND ND ND
S-5 ND ND ND ND ND ND ND ND ND ND ND ND
S-6 ND ND ND ND ND ND ND ND ND ND ND ND
S-7 ND ND ND ND ND ND ND ND ND ND ND ND
S-8 ND ND ND ND ND ND ND ND ND ND 067 ND
S-9 ND ND ND 066 ND ND ND ND ND ND 106 ND
S-10 ND ND ND ND ND ND ND ND ND ND ND ND
S-11 ND ND ND ND/ND/ IND' ND- NP~ ND ND 053 ND
S-12 ND ND ND- ND ND ND ND ND ND ND 030 ND
S-13 ND ND ND ND ND ND ND ND ND ND 079 ND

“ND : Not Detected
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o 4 2Aztoll A welrtsA dE AR Ao s A 4 vl
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71 AREHA FAah 2y vFo s &7l @ =4 E (bottled
water)oll dis| A= 2] F 9] FEA A (FDA), He=Ed disiAE v= EPA
o] 4 DEHP+ 6ug/Lo]l3st, DEHAYE 400ug/Lolst® A8t 3t (US
EPA, 1991). T3, FAH =M EH S (IBWA)I A &= v=F EPASH 543 If
A71eS AEsta gla, AARZA7ZFH(WHO)O A= DEHPE 8ug/Lo] s,
DEHA: 80ug/Loldtz +Asta gt}

A4 $eivels W& td DEHP, DEHAS] 4750 AAE o
AA eFol FAIARl RUEY B vt o] Folx A ki 9lom ole o

Wiol Fesel 9A ol EAAT AP Fol ol
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3. TOC =4

1) 84 MEd ZE
10mg/L, 15mg/Le] #E8&S AH&stel Fig 69 A=A -3

Hol AAARE HES A, WHolAF(Coefficient variation, CV)& 0.49%,

=
S

3, 34 2 sge FF A PSR 93 fU]E QYRS
Yeldl= A E 24 BODY COD7ZF Abg&% o] A e=d, 28y o] &2

NEe] A AR B oh ek SAA] 2@ Aoy APEA o]

i

7Hstal SARel FHas Al S48 ¢ lom fU1ES FRel wAlgle] 1
S 7F dAst=2 BOD ¥ COD H§o2 o] ALg5o] xal g},

20023 109 26Y%-E 2003 69 28U7HA 1/4E F71= 93
AFe st 9 44 8vdlel AI8E AFste] TOCE A3 2+ 012
6~4.128mg/L.e] =% A tH(Table 9).

2002'd 109 269, 2002 12€ 269 ~2003d 69 28YUol 53 A8
A= 0.603~1.088mg/LZ Hl WA vhe TOC#S uebd o, 20029 11€
279 AFe AlmolA 2565mg/L(BT)E 7HE =2 TOC7E A& A=

(Fig. 7) ol= Ax3 M=z A% 3 x| Fo osir J3F

Hl
= -

o
o)

o2 FAHED ¢ AFFALEZ B ODCAH(=Z)dA A&
0.348~1.752mg/L, 3k 0.657mg/L= 7} w2 TOC7F A= aL, MS
AR T (FE) A 0.654~3.609mg/L, 2.036mg/L(3H)=E 7HE =& TO

rr

O O
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42002 A5 FoiH A 2 $3 FA0A L1~62mg/Le] TOCT
FBe FRENE THROR hro] AFetm
BAG A9 29~186m/L AEHUATL LA 5, 1979), AFE

szl ool mls| FHA 1244 Hd 1/64 %= TOC A HEHHo 7]

=

——JB —a—CJiY —a— CJiY(H) —*—CJeY
—*—MSC —e—0DC —+—SJC —=—SJSM

3.000 |

2.000

1.000 r

0.000
'02.10/26  11/27 12/26  '03.1/25 2/28 3/26 4/26 5/27 6/28

Fig. 7. Monthly changes of total organic carbon.
(JB: Jeongbang waterfall, CJiY: Cheonjiyveon waterfall, CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-1i), CJeY: Cheonjeyeon waterfall, MSC: Musoocheon
(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon, SJSM: Sanjisaemmul).

Emara(1998)+= olghv]et Az X o] olgtongo] E(UAE)S} 7lEl2 9] &
P A3 27 0.8~39mg/L¥ 0.5~3.6mg/L ol#t B asg =T, A

T2 st vk =7 HEHAT. 283 AF=9] Finnish lakes?l

ftlo
1
ot

=]
RN
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&= 4.8~24mg/Le] TOC7} A& Aot H 13+ =l (Kortelainen, 1990),
AFE b2 olo] vl oF 1/6~1/204 % SAl AE5 AT o]de] 23E 1w
H AFE S B XY vlE)] f7lE 93t LAA-ETE A FAE L 9

= AoE FYE, FORE A%AY fAws} Basrin AR

Table 9. The contents of TOC in the streams (unit: mg/L)
Sampling Sampling sites
date JB  CJiY giYH CJeY MSC ODC SJC SJSM Ave.

TOC 0470 0.446 0.253 0.173 1458 0.348 1.223 0.453 0.603

6.954 5.894 4565 7.686 1381 7.370 9.156 9.526 8.070

IC 6.084 5448 4311 7513 1235 7.022 7933 9.073 7.467

TOC 2.747 2506 1.566 4.128 3.609 1.752 0.694 3.515 2.565

11. 27 TC 8288 9.370 9.544 1194 8.002 7.463 9.068 11.72 9.424
IC 5541 6.863 7979 7816 4393 5711 8374 8200 6.860

2002.
10. 26

TOC 0.355 0490 0.864 1.598 0.654 0.660 1.028 0.605 0.782

12. 26 TC 6.024 4401 9.016 11.58 6.132 9.049 9.244 5771 7.652
IC 5670 3910 8152 9983 5478 8388 8216 5.165 6.870

TOC 0.322 0.790 0.898 0.324 3.355 0.448 0477 0.244 0.857

5.705 6479 6.493 9.302 9.193 6.016 8680 8.130 7.500

IC 5383 5689 5596 8978 5838 5568 8204 7.885 6.643

2003.
1. 25

(JB: Jeongbang waterfall, CJiY: Cheonjiyeon waterfall, CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-1i), CJeY: Cheonjeyeon waterfall, MSC: Musoocheon
(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon, SJSM: Sanjisaemmul).
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Table 9. Continued (unit: mg/L)

Sampling Sampling sites

date JB  CJiY CiYH CJeY MSC ODC SJC SJSM Ave.

TOC 0.393 0.650 1.576 0.126 1.661 0.361 1.123 1.300 0.899
2.28 TC 5653 7.292 5799 9.717 10.300 6.059 18.39 18.47 10.21
IC 5260 6.642 4.222 9591 8.639 5.698 17.260 17.170 9.310
TOC 0.357 0.763 0.962 0.231 1.597 0.452 0.687 0.985 0.754
3.26 TC 6852 7235 8213 9.672 10.253 7.124 13.254 14.253 9.607

IC 6495 6472 7251 9441 8.656 6.672 12.567 13.268 8.853

TOC 0410 0.642 0953 0.325 1.867 0.624 1.629 1.064 0.939
2003.
4. 26

TC 5634 7.348 5639 8933 8.672 6.854 12.670 13.624 8.672

IC 5224 6.706 4.686 8.608 6.805 6.230 11.041 12.560 7.733

TOC 0.396 1.136 1.698 0.922 1.591 0.738 1.770 0.453 1.088
5. 27 TC 6480 7247 5.039 6932 4943 6.438 1348 13.32 7.985
IC 6034 6111 3.342 6.010 3.352 5.699 11.71 12.86 6.896

TOC 0.647 0.839 0.407 0.825 2.528 0.531 0.731 0.395 0.863
6. 28 TC 7106 7181 6.718 6.502 10.700 7.177 12.25 9.925 8.445
IC 6459 6.342 6.311 5677 8168 6.646 11.52 9.530 7.582

TOC 0.677 0918 1.020 0.961 2.036 0.657 1.040 1.002 1.039
Ave. TC 6477 6939 6.781 9.140 9.112 7.061 11.799 11.638 8.618
IC 5800 6.020 5.761 8.180 7.075 6.404 10.758 10.635 7.579

(JB: Jeongbang waterfall, CJiY: Cheonjiyeon waterfall CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-—1i), CJeY: Cheonjeyeon waterfall, MSC: Musoocheon
(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon, SJSM: Sanjisaemmul).
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(2) Total Carbon(TC), Inorganic Carbon(IC) &4

TCe ICx= %9 FeAs F7aiAE dA= 3oy, TOC(FH7]&
&) SAA TCS ICO A& o] §3to] St}

AFE ohd 2 gl diske] 20029 109 2695 20039 69 289
7HA 4 18 A Geke] TCoF ICE A3 A3 TCe 4% 4.401~18.470
mg/LAEHATG. AFAAZIEZ 2d 20039 29 28Ul A3 Al F oA
1021mg/L(B )= 7Hd & TCZF A=A e, ywA A7ldA= 75
0~9.424mg/L(H el AEHA o, AHAGAEE B SJCA A (AFA] #)e
A 11.467Tmg/L(F) 2 QA H gk 8.469mg/Lell wl&] £ X5 YehY
At} IC2 7% 3.342~17.26mg/Lo] AZE= At}

ANHAA7IEZ= 20039 29 28Ul A AlFollA 93Img/L(B) = 7HE
= AEEA o, U] A7] A= 6.643~7.532mg/L(F) =2 Z AFolE B
olx] exstrh. AMFEFAEEE SJColA 7 =S 1046mg/Le] AEHAaL, CHY(H)
A 5702mg/ (A2 7HE 92 FAE JERNSIEH Table 9)(Fig 8 9).

3, A H 3 AP Eo] 49 2003 29 28U H-E TCe ICgke] &

N

of ol=277HA HFREE FHol= AEZE 24
APEE (AL R, 2002. 2. 26), o]Fd % FiAl
Hgz )late] AR AL T4 vy H SN

A YolA| ol JrHARIL R, 2003. 3. 4; AL HE, 2003. 5. 13).
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o
ol
ol
ol
s
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mg/L

24.000

——JB —&—CJiY —&— CJiY(H) —*—CJeY
—*—MSC ——0ODC ——SJC —=—SJSM

20.000 r

16.000

12.000

8.000

4.000

0.000

'02.10/ 26 11/27 12/26 '03.1/25 2/28 3/26 4/26 5/27 6/28
Fig. 8. Monthly changes of total carbon.
(JB: Jeongbang waterfall, CJiY: Cheonjiyeon waterfall, CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-—1i), CJeY: Cheonjeyeon waterfall, MSC: Musoocheon
(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon, SJSM: Sanjisaemmul).

mg/L
24.000

——JB —a—CJiY ——CJiY(H) —%—CleY
—%—MSC —e— ODC —+—SJC —=—SJSM

20.000 r

16.000

12.000

8.000

4.000

0.000
‘0210/26  11/27 12/26 '03.1/25 2/28 3/26 4/26 5/27 6/28

Fig. 9. Monthly changes of inorganic carbon.

(JB: Jeongbang waterfall, CJiY: Cheonjiyeon waterfall, CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-—1i), CJeY: Cheonjeyeon waterfall, MSC: Musoocheon
(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon, SJSM: Sanjisaemmul).

_44_



(3) St=HMelE R, YR+ & MHEH d&+2 TOC =24

7HEolM wiEshs 7Hdeke g0l F s skl el el sharel 2xe7] o

AFE se] BT TOCLO/LIFFol vlsh 855 A%k P57} 2t
2t apelsk 199 A AEFAL. 2d7] QP FEFE TOCHFL
5148me/Le] W% 9Ed BODSI COD¥ £ W28 n%Es 4559
o F 50999 mae] s £EA WAL AEFelAE TOCH

oj1aL, 1 el AAE wiHA et FA LR wiHA o] HE5o

/L3 154mg/Lollvkal shgl=dl, olol ®ishd AF= 2xe7] wiyge] A

2
s
3
L3
0
N
Gl
=

&=

A Sol| whe} Aol &= Ao Ardn
Table 10. TOC in sewage and landfill leachate (units: mg/L)
Sample TOC BOD COD
influ. water 4717 133.2! 66.9'
Sewage
efflu. water 19.79 9.0 9.3
Leachate 514.8 79~ 450° 998 ~ 1,460°

" Data of Jeju-si sewage treatment plant(2003)
% Concentration of Nanjido landfill leachate(©], 1995)
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A At

FE&se He A& gt NPOCHL®E TOCE #4
A3}, 0.152~047mg/Lo] HEFAH Table 11). =A% FHAFS 1)
wa B s=wWevh z2hz 0.152~0.470mg/L3 0.197~0.267mg/Lol . 3 3t
21 7F 0.286mg/L7 0.228mg/LE 2 ApolE Ho|x] ¢kokom djF-& 0.5mg/L

o]

S
H
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[
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1§
0z
Ho
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o
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o

ol
o
o

FEW FEL FAHD

HEAERA AS AzHAoAAREEH Aoz Ay, Ho F3 5o
fF5o] H7] o] F7]Ee 3 e AHF =T} e Ao g AR HUL

Table 11. The contents of TOC in natural mineral water

Sample TOC(mg/L, NPOC) Remark
S-1 0.315 Foreign
S-2 0.178 "
S-3 0.372 "
S-4 0.152 "
S-5 0.470 "
S-6 0.282 "
S-7 0.267 "
S-8 0.241 "
S-9 0.257 "

S-10 0.324 "
S-11 0.197 Domestic
S-12 0.267 "
S-13 0.221 "
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2002d 12€¥€ 26 AF3k Al5E 4% 23 BOD % suspended solids
(SS)= Z+7F 0.3~0.6mg/L, 02~0.5mg/L= FH34 7]+ (@) 1 5+ (BOD:
1mg/Lo)3}, SS: 25mg/Lo)sh)S A st dqon w3 pHE 75~772
A4 71=(3d) 15w (pH: 65~85)202 FEsdrt. CODE 0.4~1.1mg
/L2 FARA7E(E4) ] ~ 5w (COD: 3mg/L)dll slE % A th(Table 12).

A BB e AlFEY F8 s fEeR FHLAREE A
A3 BOD+= 04~1.2mg/L, SS+ 0.6~4.6mg/L, pH= 7.2~8.1, CODE 0.8~
1.8mg/Le] A&=HATL Bagd=ul(d &, 2002), olo] HlshH H s AL
oFF W R HEHACT FAF 954799 BOD #® COD= 747}
7.01mg/L, 5.62mg/Lolal, MYE7de 27z 10.9mg/L, 11.08mg/Lo] 7 &= A
03 Buaa(F 5, 1998), A sHe A9 pHF 47~104, BODE
0.78~8.80mg/L., COD+ 0.32~826mg/L, SS& 2.0~43.0mg/LZ HZHATh
(7 &, 2000). 18] 9 5(2002)¢ Hae st HdFAl shel Hg-
OD<} COD7} 7ty 1.7~8.8mg/L, 1.8~26.6mg/Lo] 7A=5 ATt

ool A HW AFE A= EF Ao uls)] ofF Jast A
b FAHEL AR At T fFdom FHESAE DugsiE Hol
A A7 AR ER 5388 Fo7F a9

TOCE %9 #F71g2E A9 100% A3l d@ste] 7189 4& 7
A gae gog Yehdl= Aola, BODS CODE #F71ES 4tsl i34
7l=d 879 Atae] S UehdE Aot gy 4F frlE bk e
T A 2 H7E dAEA] 7] witel] TOC#o.=FH BOD,
COD#< vtz T8t 22 F87F oy, 3 5(1982)0] KaLgh uiol] 9
™ BOD<} COD ¥ TOCO] d&zte] A@adA7E 2L, TOCH S 2 5-F
BOD, COD#te A2Ad A #4848 o Aok skt

¢

= 7e

rr
)
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Table 12. Water conditions in each stream (unit: mg/L)

Item JB CJiY QYH CleY MSC ODC SJC SJSM
pH 76 75 76 76 75 77 75 75
BOD 0.4 0.5 0.6 0.3 0.5 04 0.6 0.6
COD 0.4 0.6 05 0.4 09 0.5 1.1 0.9
SS 0.4 0.3 0.4 0.2 0.4 04 0.5 0.5
T-N 5.61 9.38 7.18 827 1649 855 8.87 9.40
T-P 0.14 0.09 0.09 0.07 0.25 0.09 0.13 0.14
Fecal E. coli 5 5
(MPN/100m) 494107 24x10°  49x10 13x10° 24x10° 79x10 49x10 24x107
Cd ND+= ND ND ND ND ND ND ND
Pb ND ND ND ND ND ND ND ND
cr’™ ND ND ND ND ND ND ND ND
Cu ND ND ND ND ND ND ND ND
Zn 0.07 0.09 0.11 0.09 0.01 0.10 0.05 0.05
Hg ND DI “ND| St NDEOND J{.ND ND ND
As ND 'UND ~ND  ND'' ND 'ND ND ND
CN ND ND ND ND ND ND ND ND
Phenol ND ND ND ND ND ND ND ND
pggfgg;e ND ND ND ND ND ND ND ND
Anionic ND ND ND ND ND ND ND ND
surfactant(ABS)
N-H ND ND ND ND ND ND ND ND
*ND : not detected (Sampling date : 2002. 12. 26)

(JB: Jeongbang waterfall, CJiY: Cheonjiyeon waterfall, CJiY(H): Cheonjiyeon
waterfall upper(Hogeun-1i), CJeY: Cheonjeyeon waterfall, MSC: Musoocheon
(Gwangryeong), ODC: Oedocheon, SJC: Sanjicheon, SJSM: Sanjisaemmul).
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2002 12€ 269 A AT sk B &gl TOC= 0.355~1.598
mg/Le] L, BOD¢ COD+ 247}t 0.3~0.6mg/L, 0.4~1.1mg/Lo] At

BOD/TOC®] v ®H 17F shdellMnt 0.197F vk, ym=] s ol A
0.58~1.130.2 H X7} 0.748 2™, COD/TOCS] H&= 17] shdel = 0.25
5 YUER L, U A s A= 0.58~1.4924 Hd A7t 0982 st A
S vHEgla, 53] CODY 4+ COD/TOC H|7}F 0.98=A4 TOC %k
= IU=E COD#te = Abgel®: 2 A== A tH(Table 13).

Table 13. Ratios among BOD, COD and TOC shown in each stream

Standard

Ratio Range Average L CV(%)!
deviation
BOD/TOC 0.19~1.13 0.74 0.283 379
COD/TOC 0.25~1.49 0.98 0.395 40.1

! Coefficients of variation(%6) :%Xloo, where S is standard deviation and X is mean.
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o 4uAe A=A Sk Table 7, 10).
seA e gl §9%, $RE L 2d7] Mg AEF} TP =R

%l DEP, DBP, DEHP¢} TOC®| d¥#Ade HES 23 Fig 10~Fig 129

ol w2 FHAdol = AoE YERH
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Fig. 10. Relation between TOC and concentration of diethyl phthalates(DEP).
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Fg. 11. Relation between TOC and concentration of di-n—butyl phthalates(DBP).
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Fg. 12. Relation between TOC and concentration of di—2—ethylhexyl phthalates(DEHP).

% DEP9 A%, steAgde] fd4, 475 2 287 Wy AEF
oA Z7 0.19ue/L, =HE R 240ug/Lel A= E0al, DBP= 27 1.56ug
/L, 0.13pg/L 3 29.44pg/L°] A=A ow, DEHPE= 7H7F 0.48ug/L, 0.35u8
/L 2 10.23pg/Lo]l AEHRT. 283 TOCE 2zt 47.17mg/L, 19.79mg/L
2 514.8mg/Lo] A& o] TOCTZHS] ®islo] wpe} g olEe] dhaFe n
=3t FAE Wss YERs
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¥

20029 10€5-E 20039 697tA €134 AFE
oA Ak Almet AFA steEA G o, AFAEA 287w HAG
AEF 2 UM Aldsa Je dedEd ko] v A =2
ZayolERF 12% % FH71EHA(TOO)E A8kt
1. AIF= 3 2 &3H50lA DBP, DPrP 2 DEHP % 3%9 ZggoE

off
20
20

2 &3 8

ke

7F dEo] HAoH, AETHS A4 2HE~030wy/L(AEE 167%), =4
=~017ug/L 3 =HE~034pg/LolAvk 20039 59 27l AFg ARl

A 53] DBP¢t DEHP 5] =/ A&l ey, v& A7l &0l HA

0.46ug/L, 156pg/L. 2 048ug/Lol AZ&¥ L, WHFsolA= DBP2t DEHP
7F 0.21pe/L3 0.35pg/Lel A=HAth. WHd F=5olx+= DEP, DPrP,
DBP, DPP 3 DEHP7} 7}2t 2.40ug/L, 4.41pg/L, 29.44pe/L, 13.4ug/L 3
10.23pg/Lo]l HEH A A#RFd J=4EF4+= DBP, DPrP % DEHP
7} 27y BHE~05ug/L, BHE~075ug/L 2 EAE~1.06ug/Lol HEY
At

2. A% 3d4e TOC 4 ZA¥, 0.126mg/L~4.128mg/Le] &= At
20029 119 27<ell A5k AlzolA o Al7|(F 1 0.603~1.088mg/L) Kot =
2 2565mg/Le] TOC7 AZ=HAUL, FAERE F5H(E=H)AA TOCE o]

strA gl et R TOC $#2 47.17mg/L3 19.79mg/Lo] 3
a, 27 e TOCH 2 514.8mg/Lolleh. =9l #HeAls
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Fig. 23. Significance of mass spectrum for DEHP.
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Fig. 24. Significance of mass spectrum for BEHP.
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