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Determination of Alkylphenol Polyethoxylates and Alkylphenols
in Water by Gas Chromatography Coupled with Mass Spectrometry

CAI Su-ing' > GUO Zhishun® YANG San-ming’
(1. College of Urban Construction and Environmental Engineering of Chongqing University Chongqing
400030 China; 2. Chongging Environmental Monitoring Center Chongqing 401147 China)

Abstract: A method for determination of nonylphenol nonylphenol monoethoxylate nonylphenol diethoxy—
late 4-ert-octylphenol 4-ert-octylphenol monoethoxylate and 4-ert-octylphenol diethoxylate in water by gas
chromatography coupled with mass spectrometry-selected ion monitoring has been established. Dichloromethane is
suitable for APEOs and APs by liquiddiquid extraction. N O-Bis ( trimethylsilyl) trifluoroacetamide and trimeth—
ylchlorosilane ( V/V 99:1) was used as the derivation reagent for APEOs and APs and the time of derivation
which was 30 minutes at room temperature. Good linearity was obtained in the range from 0. 001 mg/L to
5.00 mg/L. The detection limits ranged from 4.0 x 107 mg/L to 8. 8 x 10" mg/L. Recoveries ranged from
85.6% to 110% and RSD from 5.1% to 8.8%.

Key words: Alkylphenol polyethoxylates; Alkylphenol; Derivation; Gas chromatography coupled with mass

spectrometry; Water quality

( Alkylphenol ethoxylates o ( Alkylphenol APs)
APEOs) APEOs
~ ~ ~ ~ N N 2 o
N N N N ( Greenpeace East Asia) 2011
N N N . . AP EO APs
(n=3) APs
( NP) . (OP) .
( NP"EO nSZ) :2“012—04—12; 12013 —01:06
(OP,EO n< ( 2009ZX07527 - 002)
2) . APEOs : (1986—)
NP !



25 2 .GC/MS 2013 4
10 ng/L NP,EO )
o . . . Sigma-Aldrich 4 -t-0P.4 -t -0PEO
APEOs+ APs 4 —t - OP,EO 1.00 mg/L
A(BPA) . APs 5.00 mg/L;2 000 mg/L. —d,,
NP o Supleco o )
APEOs  APs N V( BSTFA) : V( TMCS) =99:1 ;
/ (GC/MS) *° . . . . : NaCl
- (HPLC - FL) °7% . - Na,SO, 550 °C 4 h,
(HPLC -UV) ° . / (LC/ 1.2 #Hmias
MS) R, NP.OP.OP,EO( n< 1 000 mL 30 g
2) NP,EO(n<2) LC/ NaCl 50% pH <2.
MS ¥  HPLC " . HPLC -UV  HPLC - FL 60 mL 10 min
GC/MS . 2
LC/MS LC/MS o Na, SO,
GC/MS . GC/MS "¢
NP,EO(n<2) NP OP EO( n<2) 0.1 mL, 20 pL
o GC/MS 0.5h 0.08 pg -d,,
NP.NP,EO(n<2) .4 - (4 -1 - 200 pl .
OP) 4 —¢ - OP,EO( n<2) 1.3 GC/MS &4+
. : 280 C;
1 mL/min; ; I pL;
1 50 C( 2 min)
1.1 ZZHME 557 20 °C /min 200 C( 2 min) 5 °C /min
Quattro Micro™ GC — MS/MS Waters 260 °C ( 2 min) 20 °C /min
; DB — 5MS (30.0 m x0.25 mm x 280 °C( 5 min)
0.25 pm) ;215 Buchi ; (EI);
EYELA MGS -2200 200 C; 280 C; 70 eV;
, ( SIM) .
( NP. NP, EO l.
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Table 1  The retention time and ion after derivation of objects
t/min
4 -1 -0P 10.43 207
NP 11.05 ~11.76 179.193.207.221.235.249.263
4-1-0P,EO 13.89 207.251
NP, EO 15.12 ~15.98 179.193.235.251.252.265.279.293
4 -¢t-0P,EO 18.03 207.295.309
NP,EO 19.35 ~20.29 193.207.295.309.323.351.379
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1 000 mL . . GC/MS
. 2.
2 3 (n=5)
Table 2 The extraction efficiencies of three kinds of solvent (n=5)
p/(mg+ L") &
4 -t-0P 0.400 96.1 +£11.3 33.4+7.45 63.3+£16.0
NP 2.00 78.9 £4.90 45.5+£13.0 86.2 +2.33
4-t-0P,EO 0.400 95.2+10.4 50.2 £10.5 60.0£15.4
NP, EO 2.00 91.3 £3.61 44.2 +12.4 80.0 +3.28
4 -t-0P,EO 0.400 89.2 +5.64 48.0+£9.82 61.4 +14.5
NP,EO 2.00 93.4 £8.96 43.2 £11.8 79.2 £3.69
2 .
33.4% ~50.2% 15.366 min  15. 592 min
60% NP,EO 1(a) (b). 1 m/z
. NP 307 NP,EO
NP,EO 80% im/z  251.252.265.279.293
60.0% ~86.2% o NP, EO ;
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Fig. 1 Mass spectra of NP, EO isomers at retentiontime of 15.366 min and 15. 592 min
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Fig. 3 Silyl derivatization kinetics of APEOs and APs
3 . . (n=17)
Table 3  Detection limits linear equations correlation coefficients and recoveries of objects (n=17)
p/(mg+ L") R? pl(mg+L™") RSD/% 1%
4-1-0P 0.010 ~1.00 Y=2.04X +4.42 x10 3 0.999 4 5.6x1077 8.8 90.8
NP 0.050 ~5.00 Y=0.650X +6.70 x107*  0.999 0 4.0x1077 8.7 106
4 -¢t-0P,EO 0.010 ~1.00 Y=2.30X-2.13x1073 0.999 9 4.6x1077 6.4 85.6
NP, EO 0.050 ~5.00 Y=1.09X +3.75 x10 3 0.999 2 4.0x1077 6.2 98.8
4 -1t-0P,EO 0.010 ~1.00 Y=0.677X +7.00 x107%  0.989 3 8.8x1077 5.1 88.1
NP,EO 0.050 ~5.00 Y=0.232X-1.18 x10"%  0.990 8 4.0x1077 8.5 110
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2.5 FERHSNE 5 4( 5000 ).
2
4 (n=5) pg/L
Table 4  Concentration of objects in water samples (n =5) pg/L
4 -1-0P NP 4 -1-0PEO NP, EO 4 -1-0P,EO NP,EO
1 0.040 0.333 0.080 0.180 0.028 0.356
2 — 0.061 0.040 0.055 0.012 0.263
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