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Fig 1 Leachate treatnent processof the municipal landfill site
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W aters XTerra" MS Cyg (150mm x2 1mmi. d, 54m); A: 5 mmol/L
( pH =4); B: \ : Q0 25 mL /min,B
30% 5min, 7min 98%, 15 min, 8 min
10p L
(ESI); :m/z 100 500; 05 s 01s
120 ; 1400 1600 L /h; :60L/h
3
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2 DMP(A), DEP(B), DEHP(C) DNP(D)
Fig 2 Tanden M S pectrum of dimethylphthalate (DM P) (A), diethylphthalate (DEP) (B), di(2-ethylhexyl)
phthalate (DEHP) (C) and dinonylphthanlate (DNP) (D)
3(A) LCMSMS MRM , 9
DEHP DOP ) ,
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Table 1 Retention times and M S conditions for the detemination of 9 target canpounds

Campound Rer;tr;?ir:] )tme lonization mode PIO((:;SE/DZ; ion Prtzcrirl].u/:;)lon qulllflli\y/ ;/oltage Cc;neiI \\//c;ltage CO||IS(O\I; )voltage

DMP 7 .34 ESI+ 195 1 162 9 35 20 20

DEP 12 05 ESI + 222.8 148 9 35 22 18

DBP 13 86 ESI+ 279 1 149 1 35 25 18
DEHP 17. 35 ESI+ 391 1 149 1 35 23 21

DOP 17. 88 ESI + 3911 149 1 35 23 21

DNP 19 80 ESI + 419 2 149 1 35 25 22

BPA 11 37 ESI - 227. 1 212 2 30 30 20

OP 14 33 ESI - 205 1 106 0 30 30 22

NP 14 79 ESI - 219 1 133 1 30 35 25

DBP. dibutylphthalate DOP: dioctylphthalate BPA: bigphenol; OP: octylphenol; NP: nonyphenol

A

ol | LS

Y T T T T T
5.00 10.00 15.00 20.00 0 10.00 15.00 20.00
f/min f/min

W
=

3 (A) (B) LCMSMSMRM
Fig 3 LCMSMSMRM chromatograns of mixture standard (A) and leachaete sanple (B)
1 DMP, 2 BPA; 3 DBP, 4 DEP, 5 OP, 6 NP, 7 DEHP, 8 DOP, 9 DNP

32
G aL) : (SIN =3)
.9 01 1pglL , ( 2),
33
,2006 9 MRM 3(B)
1 1 b 1 3 2
( 3) 3 ' 9 DOP DNP
2 9
Table 2 Detection Iimits and linear range of 9 compounds
Campound Detection limit (1 g/L) L inear range (M g/L) Calibration curve Relative coefficient
DM P 10 30 200 y=646 1x+18 5 0 9988
DEP 02 06 100 y =1687x +43 2 0 9991
DBP 01 0 3 100 y =4609x + 655 3 Q0 9967
DEHP Q2 06 100 y =2703 1x +608 1 0 9944
DOP Q2 06 200 y =1446x - 402 4 0 9987
DNP Q5 15 200 y =702 6x- 299 8 0 9958
BPA 01 0 3 100 y=2119 4x +217. 6 0 9996
OoP Q2 06 100 y =1202x +309. 3 0 9984
NP Q2 06 100 y =846 1x- 29 5 0 9972

(note) : y: (peak agra); x: (concentration, K g/L)
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,DEHP , 14 3 169y g/L, 56 2%
100%, OP DEP (] —
, , DEHP
DEHP
3 @ glL)
Table 3 Concentrations of phthalate esters and alkylphenols in the leachate from landfill site {4 g/L)
2006 2 Feb, 2006 2006 6  Jun, 2006 2006 9 Sep, 2006
Campound UAS UASB UASB
R UASB R UASB R UASB
Ieac?1Nate effluent Effluent Ieac?]l\;te effluent Effluent Ieacil\ellte effluent Effluent
DMP 32 -2 - - - - - i, j
DEP 35 3 28 4 43 261 248 - 20 7 161
DBP 205 21 - 215 201 - 15 3 16. 5
DEHP 163 169 14 5 157 142 16 8 130 125 14 3
DOP - - - - - - - - -
DNP - - - - - - - - -
BPA 28 14 - - - . L _ _
OoP 54 3 48 6 53 46. 0 387 - 40 5 351 -
NP 11 2 12 1 - 14 2 15 2 - 11 3 11 8 -
a (lower than the detection limit)
\ DEP DBP DEHP OP NP,DMP BPA 2006
2 ( 32 2 84 g/L) 2 )
290 74 g/L,UASB 2814 g/L, DEP
DEHP OP, 244 g/L, 8 3%
,UASB )
, 2 6 9 291 265 2184 g/L,
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SmultaneousD eterm ination of Phthalate Ester sand A Ikylphenols
N L eachate by L iquid Chranatography/Tanden M ass Spectranetry

Zhang Jing, He ShidLong, Zhang Yu, ChenMei-Xue, YangMin’
(State Key Laboratory of Enviroormental Aquatic Chenistry, Research Center for Eco-Envirormental Sciences
Chinese Academy of Sciences Beijing 100085)

Abstract A revered-phase liquid chromatgraphy-electrogpray ionisation tandem mass gectrometric
(LC-ESIMSMS) method was developed for the smultaneous detemination of 6 phthalate esters dime-
htylphthalate (DM P), diethylphehalate (DEP), dibutylphthalate (DBP), di (2-ethylhexy) phthalate
(DEHP) , dioctylphthalate (DOP) and dinonylphthalaet (DNP) and alkylphenols (octylphenol (OP), nony-
phenol (NP) and bigphenol (BPA) ) in aquatic enviorment in a single run The analyteswere sparated on
aW aters XTerralM M S C18 column used a binary mobile phase gradientwith 5 mmol/L anmonium acetate in
water and acebnitrile A's a reault, well-shgped peak can be obtained on the chramatogran of every analyte
under the multi-reaction monitoring mode Instrumental Imits of detection for these canpoundswere O 1 -
1y g/L. Thismethodwas gpplied o the analysisof the leachate fram a landfill site inBeijing Phthalate esters
and alkylphenolswere detected in all the rav leachate samples at a level of 218 2 - 290 7d g/L, with the
daminant of DEHP.  Concentration of these campounds decreased significantly after the leachate treament
process

Keywords Phthalate esters, alkylphenols, liquid chromatogrgphy tandem mass gpectrametry, leachate
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