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ABSTRACT

Plastics and vinyl resin is generally used in the various fields of industry and daily life. Except
incineration, most waste has been disposed finally in landfill and the leaching of plasticizer as
DEHP(di 2-ethylhexyl phthalaet) has been taken place in the landfill. DEHP had been found for
endocrine disruptor by World Wild Life Fund and Japan.

In this study aimed at estimation of capacity of adsorption and measurement of phthalate ester in
the residual soil. The residual soil had been gathered from three closed landfill which was under
stabilization with sorting and transferring. The Dibutyl phthalate and DEHP had been contained in all
residual soil. Especially, resisual soil contained DEHP much more than peripheral soil. In J landfill
residual soil, organic matter content, CEC and #200 sieve passing ratio is highest, and Freundlich

1sotherm sorption coefficient(K) and constant(1/n) .is highest.
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, 1% 2 715§ 5 DEHP(di-2-Ethylhexyl phthalate)E §4¢ #7184 2AHHA ¢ thi
o HANEL H%X—ifii WHe o HEEh FEAFle AR-EA e wep AiaAoA 7t
A7y A7, A e F2 T4 7R ARSER 9lem DEHPY AMgFo] 7HF B
o2 H3uE3 gck. DEHPT Polyvinyl chloride(PVC), Cellulose ester plastic 59 7}4A)
(Plasticizen 2 AMEH T glom, AAHCE Az o 1x10%ono] AMEEHT Yok T 7haA) A
A7 oF 639 Zolm, oF 229k 9 Fo] 4200402 AMEE T 11, 94.7%7} Phthalaterd] 7}
Z2AolH, 75.4%7} DEHPS! Ao 2 ZAIEUTH1991d). DEHPE AMAAMERA7|FH(WWE) 3 dE ¥
A U BB A D@EA(endocrine  disruptors)E  FAST o Axue] =#H=o] MEHP
(Monoethylhexyl phthalate)®} 2-EHA(2-ethylhexanoic acid)Z thAlE o] A=A 7HEAS dod=
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Table 1. Characteristic of residual soil
G M J
Item Landfill  Landfil  Landfill 120 -

Specific

er&vny ! 2.51 2.53 2.38 J
1

Content (%) 20.90 3633 81.97 100 o —e— G Landfill soil
N A - A B |

Passing No. ; «we M Landfill soil
200 sieve (%) 16.61 28.35 42.78 . ] ‘3\\&

CEClemollkg 1020 1554 2230 & 60 v \q —o— J Landfil soil
© TKN (%) 0.10 026 028 g

Organic é 40
?;:)tter content 2.307 6.206 7.22

T-P (mg/kg) 23147 61159  899.04 20
" pH 7.31 7.65 7.85 0

Cu (mg/kg) 9.37 8.12 4.65

Cd (mg/kg) 0.195 0.469 0.225 1‘0 : 0'1 o '01 0 0;

Pb (mo/kg)  10.71 1.62 1.21 Particle diameter (mm)

Ni (morkg) 19.45 18.00  42.89 o

Zn (mo/ka) 120.83  402.99 282.18 Fig. 1. Particle-Size distribution curve

AFEAE AFHT dgAde 127ER, Ad/ES2EHT, ARFY uigEzIE] ) g =)

-16.29%, J " A]-13.25%, M UH?dZ]-34.51%(wet)_ AFsta Aot
YA AESE Y $B F 4d0] AE SHPANM 20049 1080] AFHACH 53 54
Table 20l & 2ldtHE ).

fio

Table 2. Characteristic of leachate unit: mg/L
pH Na K Mg Ca S P B Mn
8.09 1,830 977 117 82.35 34.01 13.71 6.50 0.78
SS Fe Al Cr Ni Zn Cu Ccr NH;-N
32.51 0.54 0.23 0.21 0.19 0.09 0.02 3,935 1,801

22 YA IFEA 2 25 BAYY

PR ZFEA] &), vF, A 7HE, WFAAE 35S A5AATEKS) wEt AlEIA
pH, $34%(Cu, Cd, Pb, Zn, Ni) £4]& EJFTANEY o} F43dth Fol2m -8 FHCEC:
Cation Exchange Capacity)2 IN-NH,OAc(pH 7. O) A Ehg o|fFla &[T, TK-NL Kjeldahl

o] &3t BAFHoH, §71E8=HE Walkley Black methodd]] wel A)@3}$ )
WL FALITHANGYA F3o SA3 Ak

NI~ 2AZ
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23 ¥4 F2EF(4Y

Y] JBFEA 2go] Z2FEFE 1:10(w/v) HIEE 40mL viale] #3}3, DEHPE 3¢) 3 Teflono
2 ¥R IR Ly MygARAL 123t 35C, 200rpm RAGNAM A|zte] AP ©BE F
AP PLEH FRFE FEF AT FHE5A L Freundlich T2F24E o] &3t Hrlstsich

‘Freundliche W& &x¥9d 234 F393 43 Hol F38E F Ac FFFT2H22A
ot} & A¢s At

q=KC;1/", q: Solid Phase anc.(mg/g), Ce: Liquid Phase Equilibrium Conc.(mg/L)

9 Ae otdlsh 2ol HEHY & Ak

1
log(g) = log(X)+ —~C,

o] o]l A Freundlich isotherm 2%¢l K&2 &% ¥ HIv=9 EF FHFHY v £
MAF FHe2A K Ingte]l 2% F38F] ade AL v

24 FAH 2 A _

F&o] HEF ARS 4500pmoT  10EZ QARG m  9FFY A5AE  Hshd
Dichloromethane .2 &1 #&3ld GC-mass& o] &3t FA 2 AF B3} ulPA FFEA
A DEHP&# ®2].& PSE(Pressurized Solvent Extraction)E ©]&3}a] 1007C, 100bar ZZAolA £uf
(Dechloromethan:Acetone=50:50)F% 3] F33ti GC-MSE o|83t9 EA&5ch Ao A&
DEHPE Aldrich(D201154, 99%)Ate] A9k AME-8}4 3L, Dichloromethanes Acetone2 J.T.BakerAl2]
255t B8 &ulE ARSI

2418 Agilent GC-mass(5973N) systemolA] SIM modeE 283} #2443t Th

Table 3. Analytical condition for GC-mass

Column VB-5, 30m x0.25mm LD., 0.25:m
Carrier Helium, 45cm/sec, measured at 75°C, constant pressure mode
Oven 75°C for 3.0min, 75-225°C at 15°C/min, 225-255C at 6T, 255-335°C at 25C/min
Injector Splitless, 300°C, 30 sec purge activation time
Detector MSD, 3207C transfer line, SIM mode
3. A

3.1 WlPA ZFEA}0]A] Phthalate ester 323 A}

PG4 HHA3 AF EALS ALCE Phthalate ester3lFEL B3N, & 552 7
(Fig. 2) DEHPY] retention time¥} Mass Spectral Library(NIST)E v 3}y UXt= AAE &
AR KFig. 3).
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Fig, 2. GC chromatogram of residual soil (M Landfill soil)
(MSD: m/z 35~540 full scan)
1) ISTD: Benzy! benzoate
2) DEHP (bis-2-Ethylhexyl phthalate)
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Fig. 3. Mass spectra of residual soil (M Landfill soil) and
DEHP from library (NIST)

o) @7;] ZAFEAS} -’f—‘ﬁ?‘] A EYoA ZHEEE Phthalate ester 3}3-E9] FFS A0 €44
7} Ag9] Dibutyl phthalate$} DEHP7} 7 & & $THTable 4).

Table 4. Content of Phthalate ester in the residual soil and peripheral soil (standard deviation)

Sample Dibutyl phthalate (mg/kg) bis(2-Ethylhexy!) phthalate (mg/kg)
G Landfill soil 0.15 (0.02) © 6.27(0.65)

M Landfill soil 0.28 (0.04) 20.05 (1.34)

J Landfill soil 0.37 (0.03) 10.73 (1.37)

G Landfill peripheral soil - 0.02 (0.01) . 0.01 (0.01)

M Landfill peripheral soil 0.06 (0.05) 0.02 (0.03)

J Landfill peripheral soil Not detected Not detected

BNAT ABEANA Dibutyl phthalate $F& FHAY Edun) o 52-7.78) & FEZ IF
s= Roz UEhtm, DEHPE ¢ 13008 A% ¥& S5 2R 202 Yy WyE 97
Eo]A 2239 Phthalate estere EYo] &F%=v], DEHPE #7184 &&% 57} Dibuthyl phthalate
Hoh =3 W04 2A0N ABSY BHswsl e AY99EE 5e $E AFsE Ao A
SEGO? ] gA AFEA AN §7188%, CEC, #2004 S33Fo] 7} &4 Jelst Y Phthalate

ester AEEEE M @R EAA /MR =&

$EE UBT Qg ole® Aze X AF E

Ate] 283 EARDE dYR e REIE LR, BQ/STAY, A4/F 59 W@Rel 273
£ #7129 AR 9P we Aoz gudn’

32 FE449 49

YA zAL 1t 35T, 200rpm 2
A FeEF 489S FPIAYT 9A FHRTE
ol€3la %XJV)EE 100 mg/L EFENA A7t
0E F39Y 498 FY3AKFig. 4). 23
A 48A1 BB ¥ FHF ZF3= DEHP
9 7} By oz AL AT F AN
t}.

H7)E vigxelA] DEHPS] E)e] g &
egs Hrhsly) {std JEFYd FFTE
ol &3td FAUY S FIP3AL IEFAe &
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Fig. 4. Variation of DEHP concentration in the liquid phase(DW).
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715 FEdh, gl 2 &4 FHEZC EAd " FRFAM RY 22 FE9
DEHP &Z¢] 7158 Reg waett”™ S2E24Y e Freundlich $&240.2 plottingste] o}
& Fig. 5, 69 YelRx, S/F5F9Y IAE50M9 Freundlich 52& 22 9] parameterE Table 54 H]
A3

100 - 10

® M Landfill soit
¢ G Landfill soil

v JLandfill soil
v M Landfill soif

a# G Landfill soil
o J Landfill soil

q(mg/g)
q{mg/g)

0.1 4

Ce (mg/L) Ce (mg/L}

Fig. 5. Freundlich isotherm of DEHP in DW Fig. 6. Freundlich isotherm of DEHP in Leachate

Table 5. The Freundlich isotherm parameters for the absorption of DEHP in DW and leachate

Soil DW . Leachate ;

K n R K n R
J Landfill 34.76 0.666 0.994 5.10 0.487 0.956
M Landfill 17.35 1.052 0.983 0.77 0.646 0.957
G Landfill 13.53 0.988 0.980 0.28 1.196 ©0.980

Freundlich S&&&4e] I/ngte J fgx FREAIN gA vehges], M dgxg G sy
AREAAE HI£E ge YeT itk

FHFIA Kgtol &FA B &2 3¢ Yez en oy Ad: J&5e T f7)
£ o3 I&%59 9P DEHPY &8=7} F7187] BB RoE Az®n?

4. A8
g Ajel A wig F F7N7N ARshe 2 2 17 F 59 #H7E4A §£52 4 U= Phthalate

FREY] WYA JIREACA FFE BYEAL, FF 54 H718H7] A8 DEHPY FFEHFE

Freundlich $2&24])g &3t Hristd).

1. B @A ZFEA|A Phthalate 381E9 ZFETv EALY & - 3184 5ARG oigdAd 27
st WE HZIEY FFA TS wow, oiygAY 1 A 7t =gA JgEHs
DEHP9| ZR3FE7} 7P £A Jeisth

2. Freundlich 5-2F&2t2o)A #2004 B, F7|Ed=, CEC#el 7 ZA Jehd J wigA 27
EAbA K@t Ingko] 7HE ¥A Jelstrh

3. Wiy #H71E9X 8£%= DEHPY w@A] oA FHEALE B/ o SRy FJAF
T AEFAAY FFATET A Brt=Eo wigA] oA DEHPY o|F540] @A %7t & +
Joervz YR &5t AREALE o83 Hriyt AT AR wddth E£3 AHEFE WY
2 FulAGo A LA JFFEANA DEHPY AR AHert a7dch

- 147 -



<ZA3n53>
DEiE S, B, Afe, <, 19%, IEF A28 EXF
F83)A Vol. 18, No. 9, pp. 1073~1080 _
2)H&%, A8, olFE, YA, 2001, WiPA A POPsS] AFHAE A% 714 AF, AFHIE
&3] A 1898 A) 85, pp. 737~745
)T, AT, oA, 2002, HIE YA JEFUHY FHEH| EEFAEFA Folve gl
2 A4 wxe P BT 47, ITHVIERY 2AGEdTFIALE=EH, Vol 0, No.0, pp.
69-72 '
4)Charles A. Staples, Dennis R. Peterson, Thomas F. Parkerton and William J. Adams, 1997, The’

Y

r

ook

IS4 ¥ 89§ 087

o

Environmental Fate of Phthalate Esters: A Literature Review, Chemosphere, Vol. 35, No.4, pp.
667-749

5)Hiroshi Asakura, Toshihiko Matsuto, Nobutoshi Tanaka, 2004, Behavior of endocrine-disrupting
chemicals in leachate from MSW landfill sites in Japan, Water Management 24: 613-622 -

6)John G. Hunter and Christopher G. Uchrin. 2000. Adsorption of phthalate esters on soil at near
saturation conditions. J.Eniron.Sci.Health, A35(9), 1503-1515

T)Martin H. van Agteren, Sytze Keuning aﬁd Dick B. Janssen, 1998, Handbook on Biodegradation
and Biological Treatment of Hazardous Organic Compounds, KLUWER ACADEMIC PUBLISHERS,
p. 265-271

8)M.J. Bauer, R.Herrmann. 1997. Estimation of the environmental contamination by phthalic acid

esters leaching from household wastes. The Science of the Total Environment, 208, 49-57

- 148 -



