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Sorption and Decomposition of Endocrine Disrupting Chemicals in Solid Waste Layer

g % hEsCY, EEEE, AP EEX
Hiroshi Asakura®, Takafumi Nakatsu™, Toshihiko Matsuto™, Nobutoshi Tanaka™

ABSTRACT; Four types of solid waste were sampled from two municipal solid waste landfill sites (A and B—landfilD. By
sorption experiment and biodegradation experiment in anaerobic condition, distribution coeffident Kp leachable amount
from waste material X3 and decomposition rate k were determined for EDCs (endocrine disrupting chemicals). Using the
obtained parameters, EDCs concentration in leachate from A and B—landfill was estimated. Consequently, the following
results were obtained. (1) Determined parameters are Kp; 101— 103 for alkylphenols (APs), 10°— 10! for bisphenol A (BPA),
10— 10* L/kg for phthalic acid esters (PAEs). Xo; <102— 103 for APs and BPA, 102—10* pg/kg for PAEs. k; 1074—1072 for
APs, <1074—1073 for BPA, 1072 for DEP, <1074—1073 day~! for DBP, BBP and DEHP. (2) Using K» Xy and &
concentration of EDCs in leachate of A and B—landfill was calculated and compared with the experimental value. The
estimated value was influenced by & value. The estimated value approximately agreed with experimental value. Due to
high initial concentration of BPA and low decomposition rate of DBP and DEHP, more than several decades will be needed
for their concentration in leachate to reduce lower than environmental level.

KEYWORDS; Endocrine Disrupting Chemicals, Solid Waste, Landfill Leachate, Sorption, Decomposition
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# 1. xR EDCs EZDOHHE

WEEEA WEA Cas No.
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FNAXNT x /) —VEE

4—t—Octylphenol (4tOP)  140—66—9
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FEAAL R REEMAL A7
FE
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ER P Xy g e
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APs:BPA:30EK(100—300 mL)% 1 M #E&C pH 3 Alf 3. [EEBRC B o ko ERL,

- e ,L e ¥ EDCs {Erilis
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— BV )R — A 22D S SyLAEE [ APs-BPA ¢, 20, 50, 80, 300, 500
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4. EERDLELNT Kpk Xo, BIU X 5t COEYRERD r

SR MEE APs BPA PAEs
1L(%) 4tOP 40P NP DEP DBP BBP DEHP

Ky Lkg 1.2E+03 1.2E+03 13E+08 2.0B+01  9.1E+01  2.1E+08  6.3E+03  3.2E+02
“LREAl 78 | X, weke 8.5E+02 8.1E+02 15E+03 13E+03  1.1E+03  89E+03  2.5E+03  25E+03
r - 0.99 0.96 0.99 0.94 0.99 0.85 0.87 0.94
K, Likg 1.2E+02  8.9E+02 20E+03 2.2E+00  L4E+02  3.06E+02  8.0E+02  8.1E+02
sztsB| 15 |X, ugke| <10E+02 <1.0E+02 <1.0E+02 6.1E+01  19E+02  15E+03  17E+02  6.4E+03
r - 1.00 0.99 1.00 1.00 0.95 0.99 0.96 0.95
Ky, Ukg T1E+03  6.3E+02 24E+03 5.0E+00 L4B+04 85E+03  2.76+04  4.8E+03
gaw | 77 (X, sekg| <10E+02  27E-02 43E+02 11E+03  17E+03  2.6E+04  29E+02  1.9E+04
r - 0.98 1.00 0.99 0.61 1.00 0.99 0.99 1.00
Ky Like 1.4E+01 4.6B+01 12E+02 3.3B+00 1.3E+01  3.7E+01 _ 6.6E401  2.1E+02
Bt | 60 |X, ugks 1.1E+02 <1.0E+02 15E+02 <LOE+02  29E+02  62E+02  6.0E+02  6.8E+02
r - 0.97 0.99 0.99 0.98 0.97 097 096 100
log P o 3.70—4.1277 4127 3984487 33277 2.21-3.007 3.74—5.15° 3.57—4.91° 5.11-8.35°
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N9, PAEs HEL THRELUSTWIEENS) bbb, $2, BHIIRITS Keid, o ipmdEhatt
A NEDTE,
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T, Bkl DITFEME L, logPow SCHMEDEV G AFERE THAEEE L BD, %D, logPow HEH
DEHP 13, BEIRPOMEITIESILTEETAEEDSE O Y, AFERTCITAREL um OHTASETAH
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ZOHFEFERE EDCs %< RAEL D FITDDT, Keiss
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SCHKED T UE T 243, DEHP O log Pow SCHkE 91213, 4 | DBEHIR - L
£ AL REMEG.1L — 8.35)8552, xEL * A
HRESEROFR T, K EsUaERoans 5 (S
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5. HENTHEEND IL & EDCs @ Kp
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(FBD), 43—11.4 (W), 7.3 N1 86.6—237 Likg (FTFAF w2 Tholz, FTRF o0 KpisHaglL Ik
FIIREL, BERIRD Kpb KEDof-, LL, AR E D m—AY, IL BARETHERbaEEL
WL THD, ZOIHZ, BEEIKIZxTD KeSREWZEN, N7ouxF L THLFEDLND, TOEBEL
T, BERIRICE END T TAF w7 OBRZ IRV, T IRMBEOIERENI B RENHEEZ DD,

5. BEMBER O EERR
5.1 EEHE

200 mL D45 A8 DO BIEREER AT, HERERSELKES 100 mL SNkl 50 g(BEEIE AN, EDCs
TRNARRE TIN5, 572 L THLIRESL, ShITHEREEEUKABIL TkizL, iU, HfEFERD
VIEAEMEE S 5 10T, ZOBEUCALTERRET 40 CITi, 3, 7 B4, 1, 2, 3, 4, 5, 10, 16 » A%IZBEH
LTCHTAAMEAE 1 um) TABL, HHT5EE EDCs % 312> T - IEd-2, B 7= 7 8a3,
WENTHERE A FEX RE RO LB X & 2T =72 Thd, BRI OEEE T ORMENERLDIZ,
REFEVRI T B W5 B0 R /KR EsR O [FHR ISR AL 138 B AKERAL TRV, FBEUK 1 LITH
LC 10 mL OREFERZ RN CREFESRUK A VB L 72, TRFFEIC ISR EDCs 139 ~T50 ug/LEL
FCh7=DT, —OFBUGETHEEERAKTD EDCs 13 1 ug/L LA TFIT/5, 5380 EDCs WIHIEREET
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SRS 3 H— 17 BHD0AEY, 3—5 r AEE TRV TWDEEZLND, pH (T, 1ZF—ETH-7z,
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BRBLUR/ METHA,

TREZACOMERIT, WA TELTRDL, R ERHE CRNEEERY, FOHERHIR D456
WL B3 (8 Tit, 40P, BPA, DBP 35X 1* BBP), SEIDSRERROD SO/ B RRE COIUEHE L
HIEL TRV, IGEBEE >> HREE CHHEBZ DL, BEEEDEMDYE, BiEEOBE0h i E
SERRBI~OUGEREE, BE IO RERASEI THEEELZ LD, LAL, DEHPIZ3 B B35 16 » A E
TIREREMEDS LT T257200C, +o7ciRE
K TABRCE ot
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SRERER E E
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£ 6. MPEERLLAR LT E B B(r: g
APs BPA PAEs
4t0OP 4nOP NP DEP DBP BBP DEHP
THEEIA 90—478 90—478 90—478 90—478 59—151 102—478 59295 4—478
ZHAEB 90—478 90—478 90—478 90—478 29—127 102—478 29-127 4478
BWEHUK  90—477  91—477 92—477 93477 29—123 29477 7—150 7477
Bt 90—477 7—90 28—123  90—477 101—297 101—477 28—101 4—477

7. BRI 807 5 EDCs O RS EE &k B 1/A
APs BPA PAEs
4tOP 4nOP NP DEP DBP BBP DEHP
T, 3EA 4.7E—03 66E03 72E—03 12E—03 33E—02 34E-04 40E-—03 <3.0E—04
THFEEIB 84E—04 4.4E—04 7.8E—04 <3.0E—04 1.7E—02 <3.0E—04 8.7E—03 <3.0E-—04
BEHIRK  3.4E—03 5.0E—03 6.1E—03 21E—03 20E—02 59E—04 89E—03 1.5E—03
Bt 8.1E—~03 2.5E—~02 1.7E—02 8.7E—03 26E—02 34E—03 4.0E—03 <30E-—04

# 8. S EEIIZB175 EDCs OX8EA e H{r: H
APs BPA PAEs
4tOP 4nOP NP DEP DBP BBP DEHP
LKA 15E+02 1.1E+02 9.6E+01 6.6E+02 2.2E+01 >20E+03 18E+02 >2.0E+03
IHEEB 85E+02  1.6E+03 8.9E+02 >2.0E+03 2.3E+01 >20E+03 8.0E+01 >2.0E+03
AR 2.1E+02  14E+02 1.2E+02 6.1E+02 3.4E+01 1.2E+03 7.8E+01 4.6E+02
B+  1.1E+02 3.0E+01 4.2E+01 1.7E+02 3.5E+01 22E+02 18E+02 >2.0E+03
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