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1. Ecological risk assessment

The PNEC values used were obtained from median lethal concentration (LCso) or median effects
concentration (ECso) divided by an assessment factor (A.F.) of 1000 when short-term/acute toxicity
data were available. Alternatively, PNEC values were also obtained by using long-term/chronic no
effect concentration (NOEC) values for 1, 2, and 3 trophic levels divided by an A.F. of 100, 50, and 10,
respectively (European Commission, 2003). Short-term or long-term toxicity data of PAEs to aquatic
biota, including algae, crustaceans, and fish, were collected from the USEPA ECOTOX database
(http://cfpub.epa.gov/ecotox) and published articles. The PNEC values obtained based on these
toxicity data are shown in Table S1. The ecological risk was group into 3 levels, including low risk,
medium risk, and high risk. When the values of R.Q.>1, high risk is expected, while values of 0.01<
R.Q. <1 indicate medium risks and values of R.Q. <0.01 indicates a low risk [1, 2, 3]. R.Q. method used
in this study has been applied in previous studies dealing with the evaluation of the ecological risk
of PAEs in water samples [3—4]. Table 1 shows the values used in the R.Q. calculation of the three
PAEs congeners (DnBP, DEHP, and DiNP) detected in the water.

Table S1 Toxicity of PAEs in some sensitive aquatic organisms.

PAEs . . Toxicity data PNEC
Congeners Population Species (ug/L) AF (ug/L)
Pseudokrichneriella 96 h, population,
DnBP Algae subcapitata NOEC =210 10 21
Crustaceans Americamysis bahia 21d, moitazlétg, NOEC 10 26
Fish Oncorhynchus mykiss 994, gri\;/g(l)’ NOEC 10 10
DELP Algae Pseudoklrchnerlella 96 h, poplllatlon, EC50 1000 01
subcapitata =100
Crustaceans Mytilus edulis 214, mor:taéléy, NOEC 50 0.84
Fish Gasterosteus aculeatus 284, moitgl(l)tg, NOEC 50 6
. Selenastrum 120 h, population a
DINP Algae capricornutum NOEC = 1800 100 18
Crustacean Daphnia magna 21d, moriaéljy, NOEC 100 0.34
. . . 21day, reproduction b
Fish Danio rerio NOEC = 42 100 0.42

NOEC: no observed effect concentration; A.F.: assessment factor; EC50: median effect concentration. 2 [9]; b [5].
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Table S2 Exposure factors used for health risk assessment.
Symbol meaning units Value Reference
E.F. Exposure frequency Days/year 365 [13]
ET Exposure time Min/event 122 6° [8]
EVF Event frequency Event/day 1 [13]
NCR = 30years
E.D. Exposure duration year CR= 76(3 years [13]
LR. Ingestion rate Liter/day 1Le 212 [6]
BW Body weight kg 20° 60° [7]
N NCR= 10950
AT Averaging time CR = 25550 [13]
S.A. Skin surface area Cm? 57002 2800° [8]
DAF  Dermal absorption factor  unitless 0.1 [8]
DEHP = 0.02
RfD Reference dose DnBP =0.1 [13]
DiNP =0.115
SF Cancer slope factor Mg/kg/d DEHP=0.014 [13]
Table S3 QA/QC parameters for the extraction and analysis of six targeted PAEs.
Linearity . Retention time Rec(()) very RSD L(zQ L(ED
PAEs R? Target ion (min) (%) (%) n=7 n=T7
n=3 ° ug/L.  pg/L
DBP 0.999 2231’62705’ 7.57 84 59 0.88 0.32
BBP 0.999 205, 149, 91 8.77 69 6.2 0.78 0.12
DEHP 0.999 279,167, 149 9.29 99 7.2 098 045
DnOP 0.999 279,261, 149 9.84 93 6.8 0.89 042
DiNP 0.999 293,127 9.93 110 7.6 1.02  0.84
DIDP 0.999 307,141 10.44 97 8.4 1.82  1.04
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Figure S1. of DBP, BBP, DEHP, DnOP, DiNP and DIDP.
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Table S4. comparing the validation of SPE and GC-MS methods used in this study with previous

studies.
Pretreatme
Analytes nt (Solid Analytical Analytical column Analytlc.al. Reference
phase system characteristic
extraction)
LOD: 0.25-0.50pg/L
DBP, DEHP, . DB-5 (30 m, 0.25 mm id, LOQ: 0.08-0.17 pg/L
pEP, pDMp  SPE Florisil — GC-MS 0.25um) Recovery: 95-110% [17]
RSD: 1.20-2.60%
11 PAEs
including SPE LOD:0.36-4.20 pg/L
DnBP, BBP, HP-5 ms; (15 m x 0.25 mm, LOQ:9-20
penp, ei%@s)pl) GE-MS 0.25um) Recovery: 71-117 % [16]
DnOP, DiNP RSD:3-18%
and DIDP
6 PAEs .
including DB-5(30m x 0.53mmid, LOD'O%%%%‘O ne/L
DEHP, BBP, SPE, Florisil GC-ECD 5%phen.y.]/95%methy] Recovery:89.4-102% [10]
DBP, DEP silicone) RSD:3.8-17.7%
DMP,DnOP oo
DEHP, BBP, Hp -5(30 m x 0.25 mm x LOD:O'gS(;(%"IO helk
DBP,DEP  SPE (Florisil ~ GC-MS P ‘ R 950 [12]
DMP,DnOP 0.25 pm) ecovery:/2— ()
RSD:
DB, Boep, DB-5(30m x 0.53mmid,  “OP :O'i90‘8'_94 ne/L
DnOP, SPE GC-ECD S%phen%/} /95%methyl Recovery: 89-113% [14]
DiNP, DiDP silicone) RSD:6.87-17.34%
LOD: 0.010-0.056
DEP, DIBP, ng/L
DBP, DEHP, SPE GC-MS HP_IS]IS/I.SO(;(; m x foS MM 60:0.035-0.19 pg/L [15]
BBP, DNOP D5 0.25 pm film). Recovery: 88-110%
RSD: <8.5%
LOD:0.002-0.010 pg/L
DMP, DEP, = opp 0asIS (30 mm x 0.32 mm x 0.11 LOQ:NA
DBP BBP, GC-MS . : o [16]
DEHP.DnOP HLB) mm, Varian) Recovery:55-95%
) RSD:<15%
DnBP, BBP, LOD: 0.12-1.04 pg/L
DEHP, .. HP-5 MS (30 m x 0.25 mm LOQ:0.78-1.82 pg/L This present
DnOP, DiNP SPE(Florisil) GC-MS x 0.25 mm) Recovery:69—-110% study
and DIDP RSD:5.9-8.4%

2. Optimization of the SPE Cartridges

Response: Prior to extraction, the SPE columns were conditioned with 5.0 mL methanol under
vacuum, then followed by 5.0 ML with ultra-pure water. 100 mL of ultra-pure water was spiked with
standard solution of PAEs (20 mg/L, each), and subsequently passed through the column with the
flow rate of 1.0 mL. PAEs were eluted with various organic solvent. The percentage recovery was
determined by using GC. The limit of detection of the SPE were taken as the lowest concentration of
PAEs that could be extracted and yielding good recoveries. The recoveries of the six PAEs in the
spiked samples ranged 69 to 110% with relative standard deviation (RSD) values ranging from 5.9 to
8.4% (Table S3).
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