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Simultaneous Determination of Nonylphenols and Phthalates in Water by Pre_
column Derivatization and Gas Chromatography— Mass Spectrometry

ZHOU Yi_qi, XU Yi_ping, MA Mei, WANG Zi_jian
(State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco— Environmental Sciences,
Chinese Academy of Sciences, Beijing 100085, China)

Abstract: A pre_column derivatization technique for simultaneous GC— MS analysis of nonylphenols and phtha-
lates in water was developed. Water samples were preconcentrated with Oasis HLB cartridges and then sub-
ject to dehydration. The analytes were derivatized with derivatizing reagent bis( trimethylsilyl) trifluoroae-
etamide( BSTFA) . Eleven isomers of nonylphenols and four phthalates were determined with accuracy using
this method, and no significant interference was observed. Recoveries of nonylphenols and phthalates were
78.9% *24.5% for spiking experiments, and the method detection limits( MDLs) for the target compounds
were in the range of ( 1. 9~ 5.5) X 10_4pg/ L. The reproducibility and precision of the method were also ex
cellent. The method was applied successfully to the measurements of nonylphenols and phthalates in wastewa
ter sampled from a sewage treatment plant in Beijing.
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Agilent 6890 GC 5973 MSD, HP_5 MS (60 mx 0. 25 mmx 0. 25 pm)
12
4 ( 9% , ACROS), ; 4n_
( 98 4% , SIGMA Aldrich); N, O_ ( ) , BSTFA( FLUKA) ;
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) , HPLC  (TEDIA); , HPLC  ( Fisher ); , ( Fisher
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( NazSO9) , , 400 C 2 h( )3 (18 0MQ); 0.8 2pum 143 mm
APFF ( Millipore, ); Oasis HLB (6 cc, 500 mg, WATERS )
1.3
10 L , 20 min ,
) 30L, , 0. 5%
, 47T , , 2d , 7d
14
pH= 2~ 3 HLB 18 MQ
5 mL ( 5 min, )
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9: 1) 3 , S0pLN, O_ ( )
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1.5 -
: 280 C, : 280 C, : 70eV, : 1529V,
: 1 mL/ min, : 1pl, : 6 min, : 100 C 25 'C/min 180 C,
15 min, 20 'C/min 300 C, 5 min
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SCAN , (m/ z) 50~ 400 SIM
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Fig.1 GC- MS total ion chomatogram of calibration standards for nonylphenols and phthalates( scan node)

1. Dimethyl phthalate; 2 Diethyl phthalate; 3. 4( 1, 3_dimethyl 1 Ipropyl butyl) phenol; 4. 4 (1, 1, 3, 3_tetramethyl _pentyl) _phenol;
5. 4 ( Lethyl_3 methyl_hexyl) _phenol; 6. 4 (1_ethyl_1_methyl_hexyl) phemol; 7. 4_( 1_ethyl_1, 3_dimethyl_pentyl) _phenol; 8. 4 (1,
1, 3 trimethyl _hexyl) _phenol; 9. 4_( 1, 3_dimethyl _heptyl) _phenol; 10. 4_( 1_ethyl_1, 3 dimethyl_butyl) _phenol; 11. 4_( 1, 5_dimethyl _
heptyl)_phemol; 12 4.( 1, 1_dimethyl_heptyl) _phemol; 13. 4.( 1, 1_dimethyl_heptyl) _phenol; 14. 4 _n_nonylphenol; 15. Dibutyl phthalate;

16. Di_iso_octyl phthalate

2.2.1 807 601
A B
60
H 2.0~ 40 < “
.U~ 3 Xand S
) p & 40 <
[ ( 20-‘ 20_
( - 0
) 206 ~ 100% % 5 w % F % %
’ #(CHACLy) % pH
906 2 (A)  pH(B) 4n_
2.2.2 pH
P Fig. 2 Effects of the relative volume of methylene chloride in the
80% eluting solvent mixture( A) and pH values(B) on the recovery( % )
pH- ( 2b) , pH 2.0~ of 4_n_nonylphenol
4.0 R
23
1 1 pH 2~ 4, - (9 1,
1
Table 1 Recoveries of target compounds in spiking blanks
Cormypurd Recovery R/% RI% RSD
1 2 3 s /%
4_n _Nonylphemol(4_n _ 81. 9 80.2 81.2 81. 1 1.0
Dimethyl phthalate( ) 34.9 55.4 29.6 40.0 34,1
Diethyl phthalat ef 60. 4 86, 4 75.0 7.9 17. 6
Dibutyl phthalate( 99. 5 99. 8 99. 6 0.6 0.1
Di_ ko _octyl phthalate( ) 99.9 99,7 99.9 9.8 0.1
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Fig. 3 GC- MS total ion chromatogram of influent

from Beixiaohe Sewage Treatment Plant
the sequence number is consstent with that in Fig. 1
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Table 2 Tevels( png/L) of nonylphendls and phthalates in effluents from each treatment stages in beixiaohe sewage treatment plant
Raw water Effluent from the Added with + Micwostraining  + Ulafilation  + Ultrafiltration and
Compound ( ) secondaty sedimentation  activated char (+ ) (+ ) reverse 0Smosis
( ) (+ ) (+ + )
Dimethyl phthalate 0.028 0.011 0. 026 0. 006 0. 015 ND*
Diethyl phthalate 0. 405 0.019 0. 029 0. 009 0. 018 0. 008
Dibutyl phthalate 0. 449 0. 153 0 272 1. 078 0. 293 0. 202
Di _iso_octyl phthalate 0.204 0. 154 0. 39 0 042 0. 208 0. 164
4_ n _Nonylpherol 0.011 ND ND ND ND ND
* . o detection
2 2 2
-13
5.5x 10
(w) 3.7x107%(w) 4.2x107%w) 19x10"(w) 0.8x 107'{ w)(S/N= 3
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