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Purpose Tandem SPE RT.000-3000 s e compounds and alkylphenols were obtained using the polystyrene-divinylbenzene SPE
To develop a liquid chromatography-mass spectrometry (LC-MS)-based strategy for the detection and _ _ _ _ ] Acrylamide-d3 T E:{;ﬁi:m cartridges. Acrylamide is a highly polar compound that remains in the aqueous phase
. : All samples were spiked with acrylamide-d3, nonylphenol-d4, octylphenol-d2, and 7 linear 50 =7 800 502001 S and so was not retained on any SPE cartridge except for the activated carbon
guantitation of acrylamide and surfactant-related compounds. : : : g ] 2012042013 Figure 5. Example chromatogram of
alcohol ethoxylate standards whose alkyl carbon chain lengths varied from C¢-C,, prior to £ o] B iy Iamide-d3 (1S) using cartridges. As a result of this finding, and to minimize the sample volume that was
extraction. A SChematiC representation Of the tandem SPE prOtOCO| iS ShOWI’] in F|g. 3. %40— Dionex lonPac |CE-ASl|On exc|usi0n necessary to analyze both the Surfactant_based Compounds fo”owing polystyrene_
Methods Analytes of interest were extracted from water samples using an Autotrace SPE " ] fﬁ('}‘;?g;{‘;?ﬂz ;'f'?:(gisg:;r:‘ert‘a??e%”g divinylbenzene extraction and the acrylamide following activated carbon extraction,
Workstation (Fig 4). The ethoxylated alcohols, ethoxylated alkylphenols, and alkylphenols T et e tettsitiotici ettt s Y .
A combination of solid-phase extraction (SPE) and LC-MS. : . : o Sro27 TICF-« c 6l SRN acrylamide. the tandem SPE protocol was performed.
were extracted using Oasis HLB 6 cc SPE cartridges (Waters). A total of 500 mL of water 1 Acrylamide m2one
. . . . . BU—_ 54.800.—55.8001 Ms
sam|lollebwash loaded ontoLhe carthrldf%IeS- B:causE theI hl_ghlvfpolar zcrvlamlde IS _rzjot retameld Soror N Different HPLC columns were investigated for use with acrylamide, including reversed-
Results ?t 3. 7 I-IIILBtczr’:crl %ES' ¢ te ,?Wt r]?ug ISO l.EIOT (rjom ¢ e.:LIE czr)tr;”ie é:gmtphz : i ""ai phase C18, ion exclusion, and porous graphitic carbon. The only column that retained
oading was collected for the extraction of acrylamide (red arrow in Fig. 4), wi ] _ _ , _ , ,
Tandem SPE protocol allowed for the analysis of surfactant-related compounds and acrylamide while HLB cartridges to serve as a chemical filter for acrylamide [4]. The collected flowthrough 20 the acrylamide was the ion exclusion chromatography column using an isocratic
: ) : : : : ] NPEO i ' i '
conserving sample volume. was then extracted for acrylamide with activated carbon cartridges (Biotage) [5]. The SPE g NPEO,, 1O elution profile. Ir.1 all other columns tested, acrylamide eluted with the dead volume
eluates were then concentrated to 0.5 mL under a stream of nitrogen. B and was not retained.
I d . #3 LVI2WATNG? snike HI R extraction 4/25(12 11494.00000000
fracka]  Peste Table 1. Recoveries of ethoxylated alcohol standards in various groundwater samples
n t r O u Ctl O n 7 LC_MS .mi: NPEO,, 932 _ ‘ NPEO, | NPEO,
DD 7225922 3427 c6E5 C8E4 C8E5 c10E4 C10E6 c12E3 C12E4
. . _ A Dionex lonPac ICE-AS1 ion exclusion column (4 x 250 mm, 7.5 um particle size) was used frackm'a's'm'm'm'l'1}'{2;2.'00' a0 em0 800 foo0 NPEO,, NBZEE%?” Grounduater 652 68% 61% 62% 539 339 329
Acrylamide and surfactant-related compounds, including ethoxylated alcohols, ethoxylated for the LC separation of acrylamide on a Dionex UltiMate 3000 HPLC system, which was 00 i 95 _ LV12WATOE0
aIky.IphenoIs, and alkylphenols, are emerging contaminants with many different routes into the coupled to a Thermo Finnigan TSQ Quantum Ultra for MS analysis. An isocratic gradient at 1 I N Wt O 1O U W O O 0 O Y T Groundwater | 61% | 58% 60% 60% 6% 60% 539
environment. 50/50 water/acetonitrile with 0.1% formic acid (0.16 mL/min) was used to elute the acka13 S0 (02 e o o 1‘0“20 "™ “iosess Figure 6. Left: Extracted ion LV12WATO061
: . . 00- 2_ 60100 .
rervlamid b . N - | y . . acrylamide. The 72 > 55 transition was used for quantitation. ] C,.EO,, 56923 ng)g?g?gézr{;ggrzggus Groundwater | 58% 61% 599 53% 56% 48% 449%
cer a.ml e,da pro adde. .carC||r|10g.er.1 []c ], is L;SZ |.n usr':rlah y a§ a cc;agu aEt ?lh,fa g;outlng Iage-ndt, ?jm N S — cthorylated alkylphenol V12 WAT062
a rICtIOI.‘l reducer. Additionally, it is forme ur!ng the ea.qtmg 0 sta.rc -rich foo .s.. Acrylamide |s. a Ethoxylated alcohol, ethoxylated alkylphenol, and alkylphenol samples were analyzed on a rtet305m i, 2 o 1;82328»\%% cI;llujggrlnSe(r:z.lJrr:ﬁ]rvc\e/;esnlt)uggeznoi Groundwater | 55% 599 529% 48% 48% 46% 44%
?r:\at :lizz qvater'STO'lH'Or]'ede'ar c?mpound (Flg.. 1) tTat ||s no’i r&tz:_ZEd fg tracjll_t:tonal SP|E rTTZdI.a- Waters LCT Premier TOF. Full scan mass spectra were collected for quantitation using " C14EO;5 #% alkyl chain length. Above: LV12WATO069
drinking water and regulates acrylam!de using a.treatment techrnque requwemen.t in lieu of an MCL Varian 500-MS ion trap. An ACQUITY UPLC BEH Shield RP 18 (1.7 um, 2.1 x 50 mm) column relalga i ) . 1;5;%5_15% e o [M+NH4]+. V12WATOT1
because of the absence of a standardized analytical method for its measurement in water [2]. was used to separate the compounds. Negative-mode MS was used for the alkylphenols, % C;5EO,, J rea
" o P _ Recoveries of acrylamide spiked into water ranged from 19-42%. Accuracy of
and positive-mode was used for the ethoxylated alcohols and ethoxylated alkylphenols. T b amd e b oo 2w 1400 _ ) N . _
Ethoxylated alcohols and ethoxylated alkylphenols are used ubiquitously as surfactants in industrial N B acrylamide spike quantitation ranged from 100-108% (measured using deuterated IS).
and household products. The use of ethoxylated alcohols and ethoxylated alkylphenols as ‘ — ' 7y |
surfactants raises the possibility of toxicity to aquatic life through their degradation byproducts, — 1. Load sample onto 3. Load flowthrough onto
including nonylphenol, an endocrine disruptor (Fig. 2) [3]. HLB cartridge activated carbon cartridge _ . .
= The tandem SPE protocol, involving two SPE phases, polystyrene-divinylbenzene (HLB) and
. . : : : ' — activated carbon, enabled the determination of various classes of compounds, including
Currently, appropriate standard methods in complex matrices are not established for these classes 2. Collect sample s _
¢ ds. F le. EPA Method 8316 for the det e ¢ lamide T flowthrough 5 surfactant-related compounds and acrylamide.
of compounds. For exampre, _ €tho _ or the de er.ml.na et a?ry am _ ; I = The HLB cartridges first extracted out surfactant-related compounds and served as a chemical
L or.1 revers.e(.j—phase APE Wiy B det.ectlon, anc-J th.e il @y fjetectlon .(10 He/L) .Of t_hls ‘ - é filter to clean up the samples prior to the acrylamide extraction with activated carbon.
method is insufficient for trace-level acrylamide determinations. Described here is the application < = Longer alkyl chain ethoxylated alcohols were not recovered as well as shorter alkyl chains
of a tandem solid-phase extraction (SPE) protocol combined with liquid chromatography-mass (Table 1), presumably due to their increased hydrophobicity [6]. More nonpolar SPE eluent is

spectrometry (LC-MS) to analyze environmental samples for multiple classes of compounds, -
including ethoxylated compounds, alkylphenols, and acrylamide.

needed for better recoveries.
= Future work will aim to improve recoveries of surfactant-related compounds and acrylamide.
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