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Several classes of flame retardants, such as polybrominated diphenyl ethers (PBDEs), novel brominated flame
retardants (NBFRs), dechlorane plus (DPs), and organophosphate flame retardants (PFRs), together with
polychlorinated biphenyls (PCBs) were measured in indoor dust from five villages located in three e-waste
recycling regions in Guangdong Province, South China. The medians of PBDEs, NBFRs, and PFRs in dust in five
sites ranged from 685–67,500, 1460–50,010, and 2180–29,000 ng/g, respectively. These concentrations were
much higher than the medians of PCBs (52–2900 ng/g). BDE 209 and decabromodiphenyl ethane (DBDPE)
were the two major halogen flame retardants in dust, while tris-(1-chloro-2-propyl) phosphate (TCIPP) and
triphenyl phosphate (TPHP) were the major PFRs. Principle component analysis revealed the different pollutant
patterns among different sites. The estimatedmedian human exposures of PBDEs, NBFRs, PFRs, and PCBs via dust
ingestion were 1.1–24.1, 0.73–20.3, 1.36–23.5, and 0.04–0.93 ng/kg bw/day for adults, and 16.2–352, 10.7–296,
19.9–343, 0.05–0.61, 0.65–13.6 ng/kg bw/day for toddlers, respectively. Residents from Site 5 had the highest ex-
posure (95 percentile levels and high dust ingestion for toddlers) of PBDEs (3920 ng/kg bw/day), NBFRs
(3200 ng/kg bw/day), and PFRs (5280 ng/kg bw/day). More attention should be paid to the contamination
with NBFRs and PFRs, instead of PCBs, in these e-waste recycling regions, and local public health threat from
PBDE alternatives should remain of concern. To the best of our knowledge, this is the first study on human expo-
sure assessment of PFRs at e-waste sites.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Improper electronic-waste (e-waste) recycling is an increasingly im-
portant issue for global environment and public health. Approximately
70% of global e-waste is processed in China every year (Robinson,
2009). At most recycling sites, the obsolete electronic items, including
computers, cables, television sets, andmobile phones, are simply recycled
by primitive techniques, such as acid bath and outdoor burning. Toxic
metals, as well as organic pollutants, such as flame retardants (FRs) and
polychlorinated biphenyls (PCBs), are released into the environment dur-
ing the improper dismantling of e-waste, which poses huge threats to
human health (Ni et al., 2010, 2013; Yang et al., 2008).

Several studies have reported the occurrence of organic contaminants,
such as PCBs and polybrominated diphenyl ethers (PBDEs), at e-waste
recycling sites (Bi et al., 2007; Deng et al., 2007; Lee et al., 2004; Leung
ovaci@uantwerpen.be
et al., 2007; Venier and Hites, 2008). Atmospheric PBDE concentrations
in e-waste recycling areas, such as Qingyuan (3260 ng/m3) (Tian et al.,
2011) and Guiyu (8760 ng/m3) (Chen et al., 2009; Deng et al., 2007),
were higher than those from other parts of the world (Lee et al., 2004;
Venier and Hites, 2008). As a result of e-waste treatment, elevated PBDE
levels were found in soil from an acid leaching (2720–4250 ng/g) site and
an e-waste dumping site (893–2890 ng/g) in Guiyu (Leung et al., 2007).
The median PBDE concentration (580 ng/g lw, lipid weight) detected in
the serum of Guiyu residents was three times higher than that in individ-
uals from a rural area away from the e-waste site (Bi et al., 2007).

With the phase-out of PBDEs (European Court of Justice, 2008;
UNEP, 2009; US EPA, 2009), the market demand for alternative FRs,
such as dechlorane plus (DPs), novel brominated flame retardants
(NBFRs), and organophosphate flame retardants, (PFRs) has been in-
creasing in recent years (Covaci et al., 2011; Sverko et al., 2011; Van
der Veen and de Boer, 2012). Considering the short life cycle of electron-
ic products, it is expected that the alternative FRs will increasingly be
found in e-waste. However, the contamination status of e-waste
recycling sites with NBFRs, PFRs, and DPs has been only seldom
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reported. DBDPE and 1,2-bis(2,4,6-tribromophenoxy) ethane (BTBPE)
have been found in air, dust, soil, and also biota samples from e-waste
recycling sites (She et al., 2013; Tian et al., 2011; Wang et al., 2010;
Zheng et al., 2012). Recently, 2-ethylhexyl-2,3,4,5-tetrabromobenzoate
(EH-TBB, 3.09–62.2 ng/g lw) and bis-(2-ethylhexyl)-3,4,5,6-tetrabromo-
phthalate (BEH-TEBP, 0.81–16.3 ng/g lw) were detected in food samples
from e-waste sites located in Eastern China (Labunska et al., 2015). The
occurrence of PFRs in e-waste sites is still unknown, although they have
been ubiquitously found worldwide in air, house dust, soil, and biota
(Cequier et al., 2014; Van der Veen and de Boer, 2012).

At e-waste recycling sites, human health is seriously threatened via
several direct exposure routes such as inhalation, dust ingestion, and di-
etary ingestion (Deng et al., 2007; Labunska et al., 2013, 2014; Wang
et al., 2010). Dust ingestion is considered to be an important pathway
of human exposure to organic contaminants (Alves et al., 2014). The po-
tential health risks are particularly higher for infants and toddlers due to
their more frequent hand-to-mouth activities and close-to floor behav-
ior (Lioy et al., 2002; Mercier et al., 2011). In the e-waste recycling sites,
a large amount of e-waste is domestically dismantled in workshops or
even in living rooms, which makes indoor dust ingestion a significantly
important exposure pathway for local workers and residents. Poor hy-
giene awareness and habit of workers would even multiply their expo-
sure risk.

In the present study, a broad range of organic contaminants, including
FRs and PCBs,were reported in indoor dust collected fromworkshops and
houses in five e-waste recycling sites in Longtang, Dali, and Guiyu
Counties located in South China. The aims of the present study were
(1) to provide data about themajor organic contaminants pollution, espe-
cially NBFRs and PFRs in dust from various e-waste sites; (2) to investi-
gate the site-specific pollution status in contaminants profiles, so as to
provide valuable information on the emerging pollution status in the e-
waste sites from China; and (3) to estimate the human exposure via
dust ingestion from e-waste site area for both adults and toddlers.

2. Materials and methods

2.1. Sampling

Indoor dust samples (n=56)were collected fromfive villages located
in South China from September to November, 2013. E-waste recycling
Fig. 1. The location of five e-waste recycling sites in China: Lon
activities have been conducted in these five villages for many years. Vil-
lages 1 (23°32′N, 113°03′E; n = 9), 2 (23°36′N, 113°04′E; n = 7) and 3
(23°34′N, 113°02′E; n = 13) are located in Longtang, Qingyuan City,
while villages 4 (23°06′N, 113°07′E; n = 13) and 5 (23°19′N, 116°21′E;
n= 14) are located in Dali town in Foshan City and Guiyu town in Shan-
tou City (Fig. 1). Longtang, Dali and Guiyu are among the largest e-waste
dismantling and recycling sites in China. Dali is about 50 km away from
Longtang and about 300 km from Guiyu. The indoor dust samples from
workshops and nearby residence houses were obtained from the surface
of furniture, windowsills and floors using woolen brushes which were
pre-cleaned with ethyl alcohol. Individual samples were wrapped in
aluminum foil and sealed in polyethylene zip bags, and after being
transported to the laboratory all sampleswere kept at−20 °Cuntil chem-
ical analysis.

2.2. Sample preparation and analysis

The sample preparation and analysis method was described in
details elsewhere (Van den Eede et al., 2012). Briefly, about 50 mg
of sample was spiked with internal standards (BDE 77, BDE 128,
13C-BDE 209, CB 143, 13C-BEH-TEBP, 13C-anti-DP, 13C-syn-DP, triamyl
phosphate (TAP), triphenyl phosphate (TPHP-d15), tris-(2,3-
dichloropropyl)-phosphate (TDCPP-d15), tris-(2-butoxyethyl)-
phosphate (TBOEP-d6), tris-(chloroethyl)-phosphate (TCEP-d12)), then
extracted by ultrasonication and vortexed with hexane:acetone
(3:1, v/v). Supelclean™ ENVI™-Florisil cartridges (500mg, 3mL, Supleco,
Bellefonte, PA, USA) were used for clean-up and fractionations: the first
fractionwas eluted with 8mL hexane and the second fractionwas eluted
with 10mL ethyl acetate. All PCBs, PBDEs, DPs andDBDPEwere present in
the 1st fraction, while EH-TBB, BEH-TEBP, BTBPE and PFRs were present
in the 2nd fraction. After concentration under nitrogen, the 1st fraction
was further cleaned on acid silica (44%, precleaned with 10 mL hex-
ane) and analytes were eluted with 10 mL hexane:dichloromethane
(1:1, v/v). After evaporation to nearly dryness, both fractions were
resolubilized in 100 μL of iso-octane prior to GC–MS analysis.

The details of the analyzed compounds were shown in Table S1,
Supporting Information. The analysis of PCBs, NBFRs and PBDEs
was performed by 6890 Agilent (Palo Alto, CA, USA) gas chroma-
tography (GC) coupled to a 5973 mass spectrometer (MS) operat-
ed in electron capture negative ionization (ECNI). A DB-5 column
gtang (Sites 1, 2, and 3), Dali (Site 4), and Guiyu (Site 5).
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(15 m × 0.25 mm × 0.10 μm) was used for separation and the MS
was deployed in selected ion monitoring (SIM) mode. The analysis
of PFRs was performed by GC–MS in electron ionization (EI) mode.
A HT-8 column (25 m × 0.22 mm × 0.25 μm) was used and the MS
was operated in SIM mode with two characteristic ions acquired
for each compound. Detailed information about analytical param-
eters was provided by Van den Eede et al. (2012).
2.3. Quantification and quality assurance

As a part of the quality assurance protocol, procedural blanks (n =
9) and standard reference material — SRM 2585 (n = 3, purchased
from NIST) were analyzed in the same batches with the dust samples
to account for eventual external contamination during sampling, sam-
ple preparation and instrumental analysis, and to evaluate method ac-
curacy, respectively. Levels of target analytes were blank-corrected in
all samples. The values of PCBs, PBDEs, NBFRs and PFRs in SRM 2585
were in agreement (RSD b 15%) with reference values or published in-
dicative values (Ali et al., 2013; Van den Eede et al., 2012). The limits
of quantification (LOQs) were set as the mean values of target com-
pounds detected in procedural blanks plus three times the standard de-
viation. BDE 153, CBs 118, 170, 180, and 187, anti-DP, and BEH-TEBP
were found less than 100 pg in blanks, and BDE 209, DBDPE, TEHP,
TNBP, and TDCPP were detected less than 0.70 ng in blanks. These
values in blanks were less than 1% of values in most samples. For the
undetectable compounds in blanks, the LOQswere estimated as a signal
to noise ratio of 10. The LOQs ranged from 0.2 to 1 ng/g (dry weight) for
PCBs, DPs, EH-TBB, BTBPE, and PBDEs (except for BDE 209), 5 to 10 ng/g
for BDE 209, BEH-TEBP, and DBDPE, 10 to 20 ng/g for PFRs (except for
TBOEP), and 100 ng/g for TBOEP (Table 1).
Table 1
Concentrations (median (min–max), ng/g) of PCBs, PBDEs, NBFRs, and PFRs in indoor dust from

LOQ Longtang

Site 1 (n = 9) Site 2 (n = 7)

CB 101 1.00 16 (8.2–156) 104 (29–510)
CB 118 1.00 21 (5.4–252) 208 (28–910)
CB 153 1.00 14 (4.5–200) 139 (13–363)
CB 138 1.00 15 (4.3–225) 194 (16–364)
CB 187 1.00 5.6 (nd–44) 16 (1.6–169)
CB 180 1.00 4.8 (1.4–106) 51 (2.9–288)
CB 170 1.00 2.5 (0.8–58) 38 (1.6–126)
∑PCBs 74 (26–1040) 750 (92–2300)
BDE 28 0.50 (nd–7.8) 9.1 (1–168)
BDE 47 0.50 12 (nd–186) 146 (6.6–1405)
BDE 100 0.50 2.5 (nd–51) 24 (nd–170)
BDE 99 0.50 13 (2.1–275) 227 (7.5–1630)
BDE 154 1.00 2.3 (0.8–136) 40 (1.9–252)
BDE 153 1.00 3.6 (0.7–103) 135 (3.7–884)
BDE 183 1.00 9.2 (3–422) 323 (7.8–2710)
BDE 209 5.00 644 (146–19,100) 11,100 (385–73,100)
∑PBDEs 685 (173–20,010) 12,600 (414–78,700)
Syn-DP 0.50 23 (8.7–279) 401 (12–1180)
Anti-DP 0.50 80 (20–572) 1150 (39–3410)
∑DPs 103 (32–811) 1480 (51–4600)
BEH-TEBP 5.00 88 (10–268) 160 (8.2–652)
EH-TBB 1.00 7.5 (nd–192) 29 (nd–75)
BTBPE 0.50 28 (5.8–374) 148 (7.2–12,700)
DBDPE 10.0 1160 (nd–6540) 10,900 (nd–96,800)
∑NBFRs 1460 (39–6880) 11,700 (31–109,600)
TEHP 10.0 41 (nd–936) 49 (nd–131)
TNBP 10.0 (nd–92) (nd–29)
TCEP 20.0 177 (nd–671) 322 (nd–528)
TBOEP 100 nd nd
TPHP 20.0 1110 (86–15,800) 2500 (122–16,500)
EHDPP 20.0 88 (28–731) 201 (34–1380)
TDCPP 10.0 97 (nd–636) 252 (nd–1500)
∑TCPP 10.0 386 (48–4940) 1300 (527–2840)
∑PFRs 2180 (200–22,000) 5560 (1190–20,400)
2.4. Statistical analysis

Statistical analysis was performed with SPSS 16 for Windows (SPSS,
Inc., Chicago, IL). After the data were log-transformed to display a nor-
mal distribution, one-way analysis of variance (ANOVA)was conducted
to investigate the differences in contaminant levels between different
sites, and Pearson's correlation analysis between levels of EH-TBB and
BEH-TEBP was performed. Sample concentrations below LOQs were re-
placed with 1/2 ∗ LOQ in statistical analysis. Principal component analy-
sis (PCA) was conducted to compare the profiles of contaminants. The
first two principle components (PCs) were considered to account for a
significant contribution to the total variance according to the latent
root criterion. Factor loadings and factor scores were determined and
used in interpreting PC patterns.

3. Results and discussion

3.1. Concentrations and congener profiles of pollutants

3.1.1. Organochlorines
PCBs exhibited median levels of 52–2900 ng/g in indoor dust from

five sampling areas. CBs 118, 138, and 153 were the predominant con-
geners. The PCB congener patterns in Site 2 were consistent with that
in indoor dust from the same area collected several years ago (Zhu
et al., 2014) (Fig. S1, Supporting information). Only limited studies re-
ported the occurrence of PCBs in indoor dust from e-waste sites in re-
cent years (Tue et al., 2013; Zhu et al., 2014). The PCB levels in indoor
dust in the present study were higher than those from e-waste sites in
Vietnam (4.8–320 ng/g) (Tue et al., 2013). The current PCB concentra-
tions in Site 2 were several times lower than those (9269 ng/g) in
dust sample collected five years ago in the same area (Zhu et al.,
five e-waste recycling sites.

Dali Guiyu

Site 3 (n = 13) Site 4 (n = 13) Site 5 (n = 14)

634 (224–2100) 131 (nd–546) 15 (nd–94)
810 (366–2600) 126 (8.8–850) 18 (5.2–150)
415 (226–1400) 89 (4.7–426) 13 (5.5–79)
462 (268–2050) 86 (5.8–695) 17 (5.3–86)
63 (32–161) 31 (1.1–178) 2.4 (nd–21)

120 (59–405) 47 (2–279) 3.9 (nd–46)
65 (36–307) 19 (1.2–82) 2.6 (nd–26)

2900 (1280–9030) 544 (36–2720) 52 (20–474)
8.1 (6.2–24) 2 (0.5–7.9) 48 (9.1–176)
143 (82–362) 55 (5–92) 984 (26–3440)
39 (19–84) 14 (2.3–31) 135 (10–1340)

232 (129–670) 100 (13–201) 1370 (48–7270)
107 (82–729) 18 (2.3–329) 140 (15–730)
148 (42–1430) 23 (2.7–67) 636 (45–4790)
214 (117–617) 57 (3.6–155) 2030 (60–24,500)

22,500 (10,200–195,000) 6470 (391–51,900) 55,100 (1770–232,000)
23,600 (11,000–196,000) 6980 (420–52,300) 63,300 (3520–237,000)
1000 (531–14,500) 146 (6.3–418) 1050 (49–4530)
2100 (832–9820) 250 (17–730) 2378 (196–9940)
2990 (1410–23,600) 450 (23–1150) 3460 (244–14,500)
7120 (nd–17,600) 193 (nd–928) 49 (nd–779)
311 (4.9–862) 36 (7.1–116) 60 (nd–178)
101 (2.8–432) 40 (3.8–227) 3870 (20–27,600)

26,300 (11,300–181,000) 6400 (1920–23,400) 45,400 (197–201,000)
39,500 (13,400–199,000) 6580 (2000–23,600) 50,010 (365–228,000)

170 (57–1500) 189 (68–566) 75 (13–2550)
16 (nd–53) 61 (19–2100) 78 (24–789)

269 (131–977) 394 (76–1740) 633 (149–6920)
301 220 (nd–1060) (nd–1860)

3320 (119–6030) 1740 (31–6660) 9810 (371–332,000)
221 (111–630) 406 (28–4550) 2180 (222–6900)
288 (128–1610) 317 (nd–1730) 1500 (228–14,100)

2310 (878–4800) 3110 (640–8790) 3760 (854–10,000)
6750 (2160–12,800) 7600 (934–21,500) 33,100 (4660–350,000)
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2014). This is probably caused by the fact that different e-wastes were
dismantled instead of transformers in recent years, which bring less
PCBs into the environment than before.

DPs have beenused over 40 years and have been recognized as alter-
native FRs for PBDEs (Sverko et al., 2011). The median values of DPs in
dust samples from Sites 1–5 varied from 103 to 3260 ng/g. Zheng
et al. (2010) reported DP levels (mean of 1515 ng/g) in dust from e-
waste recycling workshops located in Longtang town. These concentra-
tions were comparable with those in dust samples from Sites 2 and 3 in
the present study. The DP levels in the present study were also higher
than those in kindergarten dust (231 ng/g) from Beijing, China (Cao
et al., 2014b). The fanti values (fanti = anti-DP / (anti-DP + syn-DP)) in
dust from all sites ranged from 0.61 to 0.74 (mean values) (Fig. S2,
Supporting information), which were similar to the reported values
for commercial mixtures (Sverko et al., 2011).

3.1.2. Brominated flame retardants
The median PBDE levels in dust from Sites 1 to 5 were 685, 12,600,

23,600, 6980, and 67,500 ng/g (Table 1), respectively, which were
much higher than those of PCBs. BDE 209was themajor PBDE congener
in all dust samples and contributed up to 90% of PBDEs at Sites 1–4 and
84% in Site 5 (Fig. 2). This indicates that e-waste recycled in the work-
shops contain mainly Deca-BDE. Concentrations of PBDEs in dust from
Site 1 in the present study were lower than those in dust (1441 ng/g)
collected in the same sampling area five years ago (Wang et al., 2010).
However, the PBDE levels in Sites 2 and 3 were more than ten times
higher than those collected five years ago (Wang et al., 2010). The me-
dian PBDE levels in indoor dust from Sites 2–5were at least one order of
magnitude higher than those in house dust from Canada (2200 ng/g)
(Shoeib et al., 2012), the UK (2900 ng/g) (Harrad et al., 2008), and the
USA (3500 ng/g) (Harrad et al., 2008), and they were also higher than
themedian concentrations in office dust (500–7500 ng/g) from Beijing,
China (Cao et al., 2014a) (Table S2, Supporting Information). The PBDE
concentrations in the present study were also 1–2 orders of magnitude
higher than those in house dust from Kuwait (356 ng/g), Pakistan
(145 ng/g), Romania (375 ng/g), Belgium (613 ng/g), and Australia
(527 ng/g) (Ali et al., 2013; D'Hollander et al., 2010; Dirtu et al., 2012;
Toms et al., 2009). Although PBDEs have been gradually phased-out
worldwide, our results indicate that PBDEs are still released into the en-
vironment, especially in e-waste sites, due to the hysteresis of obsolete
electronic and electrical items.

DBDPE was detected at median concentrations of 1160, 10,900,
26,300, 6400, and 44,000 ng/g in Sites 1–5, respectively (Table 1). Levels
of EH-TBB (median: 7.5–311 ng/g), BEH-TEBP (median: 49–7120 ng/g),
and BTBPE (median: 28–3870 ng/g) were at least four times lower than
those of DBDPE. Compared with concentrations of BTBPE and DBDPE in
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Fig. 2. Congener profiles of PBDEs in indoor dust from e-waste recycling sites. Error bars
represent standard deviation.
dust collected from Sites 1–3 five years ago (Wang et al., 2010), the con-
centrations of BTBPE and DBDPE in the present study increased by 1–8
and 40–400 times, respectively, which might be due to the increasing
amount of BTBPE and DBDPE used in electronic products (Covaci et al.,
2011) and the corresponding recycling activities of e-wastes containing
BTBPE and DBDPE in recent years. It could be hypothesized that BTBPE
and DBDPE contamination at e-waste recycling sites will further in-
crease in the future with ongoing recycling activities, because “new”

waste should contain more BTBPE and DBDPE instead of PBDEs. This
should be of concern in e-waste recycling sites. The concentrations of
BTBPE and DBDPE in the present study were up to three orders of mag-
nitude higher than those in dust from other countries (Ali et al., 2013;
Dirtu et al., 2012; García et al., 2007; Shoeib et al., 2012; Stapleton
et al., 2008; Van den Eede et al., 2011) (Table S2, Supporting Informa-
tion). EH-TBB and BEH-TEBP levels in the present study were compara-
ble with those in house dusts from the UK (25 and 96 ng/g for EH-TBB
and BEH-TEBP), Canada (120 and 99 ng/g), and the USA (133 and
142 ng/g) (Ali et al., 2011; Shoeib et al., 2012; Stapleton et al., 2008).
3.1.3. Organophosphate flame retardants
PFRs had comparable levels with DBDPE, withmedians of 2180, 5560,

6750, 7600, and 29,000 ng/g in Sites 1–5, respectively (Table 1). The levels
of PFRs in dust samples from Sites 1–4 were at the high-end of reported
PFR levels (Ali et al., 2013; Dirtu et al., 2012), while PFR levels (median
of 29,000 ng/g) at Site 5 were the highest that have been reported in
the dust sample by far, much higher than those in Kuwait (6555 ng/g)
and Pakistan (575 ng/g), Belgium (16,500 ng/g), Romania (7000 ng/g),
and Spain (21,500 ng/g) (Ali et al., 2013; Dirtu et al., 2012; García et al.,
2007; Van den Eede et al., 2011) (Table S2, Supporting Information).
TPHP and∑TCPP (tris(chloropropyl)phosphate) were the most abun-
dant PFRs and collectively accounted for over 70% of the total PFR concen-
trations (Fig. 3). TCIPP (tris-(1-chloro-2-propyl) phosphate), a TCPP
isomer, accounted for 70 to 85% of the ∑TCPP in 55 out of 56 samples.
To facilitate the comparison, the ∑TCPP is discussed throughout
this study rather than the individual isomers. ∑TCPP and tri-(2-
butoxyethyl)-phosphate (TBOEP) were reported as the most abundant
PFRs in dust samples from Kuwait, Pakistan, Belgium, Romania, and
Spain (Ali et al., 2013; Dirtu et al., 2012; García et al., 2007; Van den
Eede et al., 2011). Higher levels of TPHP (7360 ng/g) than ∑TCPP
(572 ng/g) were only found in house dust from the USA (Stapleton
et al., 2009). TPHP is widely used as a plasticizer in unsaturated polyester
resins and in PVC, and also in commercial mixtures, such as AC073 from
Supresta and FM 550 from Chemtura (Van der Veen and de Boer, 2012).
The high TPHP levels in dust from e-waste sites indicate the different pol-
lution profile introduced by e-waste recycling compared with previous
studies.
TEHP TNBP TCEP TBOEP TPHP EHDPPTDCPP∑TCPP
0

20

40

60

80

C
o

n
g

en
er

 p
er

ce
n

ta
g

es
 %

Site 1

Site 2

Site 3

Site 4

Site 5

Fig. 3. Congener profiles of PFRs in indoor dust from e-waste recycling sites. Error bars rep-
resent standard deviation.
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The figure legends represent the factor loadings (a) and factor scores (b).
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3.2. Spatial variations on levels and sources of pollutants

Sites 3 and 5 had significantly higher levels of PBDEs, NBFRs, and
PFRs than Sites 1 and 4 (one-way ANOVA, p b 0.05). Significantly
lower levels of PFRs at Site 2 than Site 5 were also observed (p b 0.05).
The higher concentrations of FRs in Sites 3 and 5 could possibly be at-
tributed to the more intensive recycling activities, which result in the
permanent introduction of contaminants.

BFRs, including PBDEs and NBFRs, were the main pollutants in all
sites with the exception of Site 1, where PFRs were the most abundant
pollutants accounting for 48% of the total contaminants (Fig. 4). Almost
equal abundance of PBDEs and NBFRswas observed in Sites 2 and 4. The
contributions of NBFRs overwhelmed those of PBDEs in Sites 1 and 3
while PBDEs outweighed NBFRs in Site 5. PCBs and DPs contributed
less than 8% to total contaminants in all studied areas. This contaminant
pattern reflected the usage of FRs in electrical and electronic products
which have been discarded. The variations in contaminant composi-
tions also indicate the different types of e-waste dismantled during
recycling activities in the five studied areas.

To gain more insight into the pollution pattern in different sites, a
principal component analysis (PCA) based on log10 transformed data
(data for TBOEP was excluded since it was only detected in Site
4) was conducted. The first two factors identified in PCA accounted for
50% and 22% of the total variance (Fig. 5a). PC1 was heavily influenced
by PBDE congeners, DPs, DBDPE, and BTBPE, reflecting a source of halo-
genated FRs in e-waste. PC2 was heavily influenced by PCB congeners,
indicating a source of PCBs in e-waste, such as transformers and capac-
itors. Most PFRs had high loadings in PC1, implying that these chemicals
may come from similar sources to halogenated flame retardants. EH-
TBB, BEH-TEBP, and TEHPhad low loadings in both factors; this suggests
that these chemicals may have different sources from other chemicals.
Factor score plot (Fig. 5b) showed that Site 5 was separated from the
other sites and had a high score in factor 1, indicating different contam-
inant patterns from other sites. According to Yang et al. (2008), in
Longtang and Dali (Sites 1–4 in the present study), e-wastes sometimes
come from the same overseas importation. That could be a possible rea-
son for the different factor score of site 5 in Fig. 5b. Samples in Site 3 had
high scores in factor 2, indicatingmore PCB pollution in this area, which
could be the result of the more intensive transformer recycling than in
other sites in the past several years. The factor scores of Sites 1 and 2
scattered in a wide range indicated the variation of the e-waste types
recycling in different workshops. Based on our previous filed observa-
tions, electrical wires, household electrical appliances (e.g., televisions,
fridges and computers), and electrical components were historically
recycled in Sites 1, 2, and 3, respectively (Zheng et al., 2012). However,
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Fig. 4. Composition profiles of different groups of contaminants (PCBs, PBDEs, DPs, NBFRs,
and PFRs).
it is still difficult to find a clear relationship between the e-waste types
and pollution status. More research is necessary to trace the e-waste
recycling activities and the release of pollutants into the environment
during recycling processes.

BEH-TEBP could have the same source as EH-TBB in commercial
mixtures. For example, Firemaster 550 consists of about 35% of EH-
TBB and 15% of BEH-TEBP (Bearr et al., 2010; Chemtura, 2008) and
Firemaster BZ-54 consists of about 70% of EH-TBB and 30% of BEH-
TEBP (Bearr et al., 2010). On the other hand, BEH-TEBP also has other
sources, such as the commercial mixture DP-45 which contains only
BEH-TEBP (Great Lakes, 2004). In order to reveal the sources of EH-
TBB and BEH-TEBP in different e-waste recycling sites, we performed
a correlation (Pearson's correlation) analysis between EH-TBB and
BEH-TEBP in dust samples. A strong correlation was found in dust
from Sites 3 and 5 (R = 0.74; p b 0.001), while no significant correla-
tions were observed at Sites 1, 2, and 4 (p N 0.05) (Fig. S3). Therefore,
at Sites 1, 2, and 4, DP-45 was likely to be the source of BEH-TEBP,
while EH-TBB and BEH-TEBP were more likely derived from the same
commercial mixtures, such as Firemaster 550 or BZ-54, in Sites 3 and 5.

3.3. Human exposure assessment

Ingestion of indoor dust is a significant pathway of human exposure
to environmental pollutants (Alves et al., 2014). However, limited data
are available for the exposure of residents via dust ingestion in e-waste
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Table 2
Human exposure assessment of contaminants (ng/kg bw/day) via indoor dust for adults and toddlers from e-waste sites.

Adults Toddlers

Average dust ingestion High dust ingestion Average dust ingestion High dust ingestion

Median Mean 5th 95th Median Mean 5th 95th Median Mean 5th 95th Median Mean 5th 95th

Site 1 PCBs 0.02 0.08 b0.01 0.26 0.05 0.20 0.02 0.64 0.31 1.16 0.11 3.73 1.23 4.66 0.46 14.9
PBDEs 0.20 1.11 0.05 3.98 0.49 2.78 0.14 9.95 2.85 16.2 0.79 58.0 11.4 64.8 3.15 232
DPs 0.03 0.08 0.01 0.22 0.07 0.20 0.02 0.54 0.43 1.18 0.15 3.15 1.72 4.72 0.60 12.6
NBFRs 0.42 0.73 0.01 1.76 1.04 1.83 0.03 4.39 6.09 10.7 0.20 25.6 24.4 42.7 0.79 102
PFRs 0.62 1.36 0.06 4.56 1.56 3.41 0.16 11.4 9.07 19.9 0.95 66.6 36.3 79.6 3.80 266

Site 2 PCBs 0.21 0.29 0.04 0.62 0.54 0.74 0.10 1.54 3.13 4.29 0.57 8.98 12.5 17.2 2.28 35.9
PBDEs 3.60 6.25 0.46 18.3 9.00 15.6 1.15 45.7 52.5 91.1 6.71 267 210 364 26.8 1070
DPs 0.42 0.61 0.02 1.26 1.06 1.53 0.04 3.16 6.17 8.92 0.26 18.4 24.7 35.7 1.03 73.7
NBFRs 3.35 7.33 0.01 24.7 8.37 18.3 0.04 61.7 48.8 107 0.23 360 195 428 0.91 1440
PFRs 1.59 2.11 0.37 4.88 3.97 5.26 0.92 12.2 23.2 30.7 5.34 71.2 92.7 123 21.4 285

Site 3 PCBs 0.83 0.93 0.40 1.79 2.07 2.33 0.99 4.48 12.1 13.6 5.78 26.1 48.3 54.3 23.1 104
PBDEs 6.75 12.6 3.39 39.7 16.9 31.6 8.49 99.2 98.4 184 49.5 578 394 736 198 2310
DPs 0.85 1.73 0.44 5.11 2.14 4.33 1.10 12.8 12.5 25.3 6.42 74.6 49.9 101 25.7 298
NBFRs 11.3 16.1 5.27 41.5 28.2 40.3 13.2 104 165 235 76.9 606 659 939 308 2420
PFRs 1.93 1.90 0.71 3.28 4.82 4.76 1.78 8.20 28.1 27.8 10.4 47.8 112 111 41.5 191

Site 4 PCBs 0.16 0.20 0.02 0.62 0.39 0.51 0.06 1.54 2.27 2.97 0.35 8.97 9.06 11.9 1.40 35. 9
PBDEs 2.00 3.22 0.54 10.2 4.99 8.05 1.34 25.5 29.1 47.0 7.82 149 116 188 31.3 594
DPs 0.13 0.14 0.04 0.27 0.32 0.34 0.10 0.67 1.88 1.98 0.60 3.93 7.51 7.94 2.40 15.7
NBFRs 1.88 2.93 0.91 5.81 4.70 7.32 2.28 14.5 27.4 42.7 13.3 84.7 110 171 53.2 339
PFRs 2.17 2.33 0.69 4.80 5.43 5.83 1.73 12.0 31.7 34.0 10.1 70.0 127 136 40.4 280

Site 5 PCBs 0.01 0.04 b0.01 0.12 0.04 0.11 0.01 0.30 0.22 0.65 0.08 1.77 0.87 2.59 0.34 7.09
PBDEs 18.1 24.1 1.41 67.1 45.2 60.3 3.53 168 264 352 20.6 979 1060 1410 82.5 3920
DPs 0.99 1.25 0.10 3.00 2.47 3.12 0.24 7.49 14.4 18.2 1.39 43.7 57.7 72.7 5.55 175
NBFRs 14.3 20.3 2.13 54.8 35.7 50.7 5.33 137 208 296 31.1 799 834 1180 124 3200
PFRs 9.45 23.5 1.45 90.5 23.6 58.7 3.62 226 138 343 21.1 1320 551 1370 84.5 5280
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recycling sites (Wang et al., 2010; Zheng et al., 2010; Zhu et al., 2014). If
applying an average body weight (bw) of 70 kg for adults and 12 kg for
toddlers, 100% absorption of contaminants, with average dust ingestion
of 20 and 50 mg/day and high dust ingestion of 50 and 200 mg/day for
adults and toddlers (Jones-Otazo et al., 2005), the daily intakes of contam-
inants for adults and toddlers via dust ingestion could be calculated, on
the basis of the 5th percentile,median, arithmeticmean, and95th percen-
tile of concentrations of dust samples from five e-waste recycling sites
(Table 2).

The intakes of PBDEs, NBFRs, and PFRswere 1–3 orders ofmagnitude
higher than those of PCBs at all sites. The estimated daily intake (EDI) of
PBDEs, NBFRs, and PFRs (median levels) ranged from 0.20–18.1,
0.42–14.3, and 0.62–9.45 ng/kg bw/day for adults, and 2.85–264,
6.09–208, and 9.07–138 ng/kg bw/day for toddlers, respectively. The
highest EDI values (95% levels) for PBDEs, NBFRs, and PFRs were esti-
mated as 168, 165, and 226 ng/kg bw/day for adults, and 3915, 3844,
and 5282 ng/kg bw/day for toddlers, respectively. BDE 209 (maximum
3770 ng/kg bw/day), DBDPE (maximum 2640 ng/kg bw/day), and
TPHP (maximum 5060 ng/kg bw/day) were the major contaminants
to which the residents of e-waste sites were exposed via dust ingestion.
For residents in all e-waste sites, the estimated exposure levels of
NBFRs, PBDEs and PFRs (high intake and 95% levels) were higher or at
the high-end of the intakes reported in the literature (Ali et al., 2013;
Van den Eede et al., 2011; Wang et al., 2010). Additionally, the calculat-
ed intake values of BDEs 47, 99, and 209 for toddlers at Site 5 were, re-
spectively, 44, 79, and 54% of corresponding RfDs recommended by the
US EPA (US EPA, 2008).

The EDI values of PBDEs and NBFRs (95% levels) from Sites 3 and 5
were up to 30 times higher than those from Sites 1, 2, and 4. The results
indicate the heavier exposure for residents from Sites 3 and 5, which
could be due to the on-going recycling activities in these two sites.
Meanwhile, PFR exposure via dust ingestion (95% levels) in Site 5 was
N20 times higher than at all other four sites. The estimated dust inges-
tion of FRs seemed to vary largely among different e-waste sites. In
the present study, the high estimated exposure of organic contaminants
via indoor dust, especially for NBFRs and PFRs, suggests a great health
threat to the local people. Guiyu town (Site 5) has been long known
as the most important e-waste recycling area in China. Our results also
showed the highest human exposure risks for PBDEs, NBFRs, and PFRs
in Site 5 among all e-waste sites investigated in this study. More atten-
tion should be paid on the indoor dust exposure and the health risks for
the local residents in e-waste sites, especially for Site 5.
4. Conclusions

The present study reported the occurrence and human exposure as-
sessment of several organic contaminants in indoor dust samples from
five villages located in three e-waste recycling regions in South China.
BDE 209, DBDPE, TPHP and TCIPP were the dominant chemicals for
PBDEs, NBFRs, and PFRs, respectively. The concentrations of PBDEs,
NBFRs, and PFRs were several orders of magnitude higher than in
other studies, emphasizing the greater pollution introduced by e-
waste recycling. The contaminant patterns depended on the types of
e-waste recycled in different sites. The concentrations of BTBPE and
DBDPE, both being PBDE alternatives, were found to sharply increase
as compared to our previous studies of the same sites, which suggest
the importance of investigation of alternative FRs at e-waste sites. The
human exposure of contaminants via dust ingestion was also higher
than most available data. The highest contamination burden of PBDEs,
NBFRs, and PFRs was observed for local residents in Site 5 (Guiyu
town). More attention should be paid on the contamination of NBFRs
and PFRs at e-waste recycling sites, while the increasing levels of
PBDEs at some sites should also be of concern.
Acknowledgments

We thank Guangzhou Elite Project 2013 (China) for funding the
scholarship of Xiaobo Zheng to the University of Antwerp. The research
leading to these results has received funding from the European Union
Seventh Framework Programme (FP7/2007-2013) under grant agree-
ment #316665 (A-TEAM project) and from the University of Antwerp.
The present work was also supported by the Strategic Priority Research
Program of the Chinese Academy of Sciences (No. XDB14020301) and
the National Natural Science Foundation of China (No. 41230639).

https://www.researchgate.net/publication/49633973_Dechlorane_Plus_in_Human_Hair_from_an_E-Waste_Recycling_Area_in_South_China_Comparison_with_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49701193_Analytical_developments_and_preliminary_assessment_of_human_exposure_to_organophosphate_flame_retardants_from_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/7677036_Is_House_Dust_the_Missing_Exposure_Pathway_for_PBDEs_An_Analysis_of_the_Urban_Fate_and_Human_Exposure_to_PBDEs?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/44582750_Brominated_flame_retardants_in_house_dust_from_e-waste_recycling_and_urban_areas_in_South_China_Implications_on_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/44582750_Brominated_flame_retardants_in_house_dust_from_e-waste_recycling_and_urban_areas_in_South_China_Implications_on_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267740182_Polychlorinated_biphenyls_in_house_dust_at_an_e-waste_site_and_urban_site_in_the_Pearl_River_Delta_southern_China_Sources_and_human_exposure_and_health_risks?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/235982563_Levels_and_profiles_of_organochlorines_and_flame_retardants_in_car_and_house_dust_from_Kuwait_and_Pakistan_Implication_for_human_exposure_via_dust_ingestion?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==


7X. Zheng et al. / Environment International 78 (2015) 1–7
Appendix A. Supplementary data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.envint.2015.02.006.

References

Ali, N., Harrad, S., Goosey, E., Neels, H., Covaci, A., 2011. “Novel” brominated flame retar-
dants in Belgian and UK indoor dust: implications for human exposure. Chemosphere
83, 1360–1365.

Ali, N., Ali, L., Mehdi, T., Dirtu, A.C., Al-Shammari, F., Neels, H., et al., 2013. Levels and pro-
files of organochlorines and flame retardants in car and house dust from Kuwait and
Pakistan: implication for human exposure via dust ingestion. Environ. Int. 55, 62–70.

Alves, A., Kucharska, A., Erratico, C., Xu, F., Den Hond, E., Koppen, G., et al., 2014. Human
biomonitoring of emerging pollutants through non-invasive matrices: state of the art
and future potential. Anal. Bioanal. Chem. 17, 4063–4088.

Bearr, J.S., Stapleton, H.M., Mitchelmore, C.L., 2010. Accumulation and DNA damage in fat-
headminnows (Pimephales promelas) exposed to 2 brominated flame-retardant mix-
tures, Firemaster ® 550 and Firemaster® BZ-54. Environ. Toxicol. Chem. 29, 722–729.

Bi, X.H., Thomas, G.O., Jones, K.C., Qu, W.Y., Sheng, G.Y., Martin, F.L., et al., 2007. Exposure of
electronics dismantling workers to polybrominated diphenyl ethers, polychlorinated bi-
phenyls, and organochlorine pesticides in South China. Environ. Sci. Technol. 41,
5647–5653.

Cao, Z., Xu, F., Covaci, A., Wu, M., Yu, G., Wang, B., et al., 2014a. Differences in the seasonal
variation of brominated and phosphorus flame retardants in office dust. Environ. Int.
65, 100–106.

Cao, Z., Xu, F., Covaci, A., Wu, M., Wang, H., Yu, G., et al., 2014b. Distribution patterns of
brominated, chlorinated, and phosphorus flame retardants with particle size in in-
door and outdoor dust and implications for human exposure. Environ. Sci. Technol.
48, 8839–8846.

Cequier, E., Ionas, A.C., Covaci, A., Marcé, R.M., Becher, G., Thomsen, C., 2014. Occurrence of
a broad range of legacy and emerging flame retardants in indoor environments in
Norway. Environ. Sci. Technol. 48, 6827–6835.

Chemtura, 2008. Firemaster 550. Great Lakes Chemical Co. (http://www.e1.greatlakes.
com/freb/common/pdf/Page2_F550vsPenta.pdf).

Chen, D., Bi, X., Zhao, J., Chen, L., Tan, J., Mai, B., et al., 2009. Pollution characterization and
diurnal variation of PBDEs in the atmosphere of an e-waste dismantling region. Envi-
ron. Pollut. 157, 1051–1057.

Covaci, A., Harrad, S., Abdallah, M.A.E., Ali, N., Law, R.J., Herzke, D., et al., 2011. Novel bro-
minated flame retardants: a review of their analysis, environmental fate and behav-
iour. Environ. Int. 37, 532–556.

Deng, W.J., Zheng, J.S., Bi, X.H., Fu, J.M., Wong, M.H., 2007. Distribution of PBDEs in air par-
ticles from an electronic waste recycling site compared with Guangzhou and Hong
Kong, South China. Environ. Int. 33, 1063–1069.

D'Hollander, W., Roosens, L., Covaci, A., Cornelis, C., Reynders, H., Van Campenhout, K., et
al., 2010. Brominated flame retardants and perfluorinated compounds in indoor dust
from homes and offices in Flanders, Belgium. Chemosphere 81, 478–487.

Dirtu, A.C., Nadeem, A., Van den Eede, N., Neels, H., Covaci, A., 2012. Estimation of daily
intake of organohalogenated contaminants from food consumption and indoor dust
ingestion in Romania. Environ. Int. 49, 1–8.

European Court of Justice 2008–04–01, Case C–14/06, 2008.
García, M., Rodríguez, I., Cela, R., 2007. Microwave-assisted extraction of organophos-

phate flame retardants and plasticizers from indoor dust samples. J. Chromatogr. A
1152, 280–286.

Great Lakes, 2004. DP-45. Great Lakes Chemical Co. (http://www.pa.greatlakes.com/freb/
common/pdf/DP_45_ds.pdf).

Harrad, S., Ibarra, C., Diamond, M., Melymuk, L., Robson, M., Douwes, J., et al., 2008.
Polybrominated diphenyl ethers in domestic indoor dust from Canada, New
Zealand, United Kingdom, and United States. Environ. Int. 34, 232–238.

Jones-Otazo, H.A., Clarke, J.P., Diamond, M.L., Archbold, J.A., Ferguson, G., Harner, T., et al.,
2005. Is house dust the missing exposure pathway for PBDEs? An analysis of the
urban fate and human exposure to PBDEs. Environ. Sci. Technol. 39, 5121–5130.

Labunska, I., Harrad, S., Santillo, D., Johnston, P., Yun, L., 2013. Domestic duck eggs: an im-
portant pathway of human exposure to PBDEs around e-waste and scrap metal pro-
cessing areas in Eastern China. Environ. Sci. Technol. 47, 9258–9266.

Labunska, I., Harrad, S., Wang, M., Santillo, D., Johnston, P., 2014. Human dietary exposure
to PBDEs around e-waste recycling sites in Eastern China. Environ. Sci. Technol. 48,
5555–5564.

Labunska, I., Abdallah, M.A.E., Eulaers, I., Covaci, A., Tao, F., Wang, M., et al., 2015. Human
dietary intake of organohalogen contaminants at e-waste recycling sites in Eastern
China. Environ. Int. 74, 209–220.

Lee, R.G.M., Thomas, G.O., Jones, K.C., 2004. PBDEs in the atmosphere of three locations in
western Europe. Environ. Sci. Technol. 38, 699–706.

Leung, A.O.W., Luksemburg, W.J., Wong, A.S., Wong, M.H., 2007. Spatial distribution of
polybrominated diphenyl ethers and polychlorinated dibenzo-p-dioxins and
All in-text references underlined in blue are linked to publications on Rese
dibenzofurans in soil and combusted residue at Guiyu, an electronic waste recycling
site in southeast China. Environ. Sci. Technol. 41, 2730–2737.

Lioy, P.J., Freeman, N.C., Millette, J.R., 2002. Dust: a metric for use in residential and build-
ing exposure assessment and source characterization. Environ. Health Perspect. 110,
969–983.

Mercier, F., Glorennec, P., Thomas, O., La Bot, B., 2011. Organic contamination of settled
house dust, a review for exposure assessment purposes. Environ. Sci. Technol. 45,
6716–6727.

Ni, H.G., Zeng, H., Tao, S., Zeng, E., 2010. Environmental and human exposure to persistent
halogenated compounds derived from e-waste in China. Environ. Toxicol. Chem. 29,
1237–1247.

Ni, K., Lu, Y., Wang, T., Kannan, K., Gosens, J., Xu, L., et al., 2013. A review of human expo-
sure to polybrominated diphenyl ethers (PBDEs) in China. Int. J. Hyg. Environ. Health
216, 607–623.

Robinson, B.H., 2009. E-waste: an assessment of global production and environmental im-
pacts. Sci. Total Environ. 408, 183–191.

She, Y.Z., Wu, J.P., Zhang, Y., Peng, Y., Mo, L., Luo, X.J., et al., 2013. Bioaccumulation of
polybrominated diphenyl ethers and several alternative halogenated flame retar-
dants in a small herbivorous food chain. Environ. Pollut. 174, 164–170.

Shoeib, M., Harner, T., Webster, G.M., Sverko, E., Cheng, Y., 2012. Legacy and current-use
flame retardants in house dust from Vancouver, Canada. Environ. Pollut. 169,
175–182.

Stapleton, H.M., Allen, J.G., Kelly, S.M., Konstantinov, A., Klosterhaus, S., Watkins, D., et al.,
2008. Alternate and new brominated flame retardants detected in US house dust. En-
viron. Sci. Technol. 42, 6910–6916.

Stapleton, H.M., Klosterhaus, S., Eagle, S., Fuh, J., Meeker, J.D., Blum, A., et al., 2009. Detec-
tion of organophosphate flame retardants in furniture foam and U.S. House dust. En-
viron. Sci. Technol. 43, 7490–7495.

Sverko, E., Tomy, G.T., Reiner, E.J., Li, Y.F., McCarry, B.E., Arnot, J.A., et al., 2011. Dechlorane
plus and related compounds in the environment: a review. Environ. Sci. Technol. 45,
5088–5098.

Tian, M., Chen, S.J., Wang, J., Zheng, X.B., Luo, X.J., Mai, B.X., 2011. Brominated flame retar-
dants in the atmosphere of e-waste and rural sites in Southern China: seasonal vari-
ation, temperature dependence, and gas–particle partitioning. Environ. Sci. Technol.
45, 8819–8825.

Toms, L.M.L., Hearn, L., Kennedy, K., Harden, F., Bartkow, M., Temme, C., et al., 2009. Con-
centrations of polybrominated diphenyl ethers (PBDEs) in matched samples of
human milk, dust and indoor air. Environ. Int. 35, 864–869.

Tue, N.M., Takahashi, S., Suzuki, G., Isobe, T., Viet, P.H., Kobara, Y., et al., 2013. Contamina-
tion of indoor dust and air by polychlorinated biphenyls and brominated flame retar-
dants and relevance of non-dietary exposure in Vietnamese informal e-waste
recycling sites. Environ. Int. 51, 160–167.

United Nations Environment Programme (UNEP), ). Stockholm Convention text and an-
nexes as amended in 2009. Available at, http://chm.pops.int/Convention/tabid/54/
language/en-US/Default.aspx#convtext (accessed October 2014).

US Environmental Protection Agency, y. Deca-BDE phase-out initiative. http://www.epa.
gov/oppt/existingchemicals/pubs/actionplans/deccadbe.html ((accessed October
2014). UNEP-POPS-COP-NOTIF-DN-CN524. English pdf. http://chm.pops.int/2009).

US Environmental Protection Agency, 2008. Integrated risk information system. http://
www.epa.gov/iris/subst/0294.htm (accessed on October 2014).

Van den Eede, N., Dirtu, A.C., Neels, H., Covaci, A., 2011. Analytical developments and pre-
liminary assessment of human exposure to organophosphate flame retardants from
indoor dust. Environ. Int. 37, 454–461.

Van den Eede, N., Dirtu, A.C., Ali, N., Neels, H., Covaci, A., 2012. Multi-residue method for
the determination of brominated and organophosphate flame retardants in indoor
dust. Talanta 89, 292–300.

Van der Veen, I., de Boer, J., 2012. Phosphorus flame retardants: properties, production,
environmental occurrence, toxicity and analysis. Chemosphere 88, 1119–1153.

Venier, M., Hites, R.A., 2008. Flame retardants in the atmosphere near the Great Lakes. En-
viron. Sci. Technol. 42, 4745–4751.

Wang, J., Ma, Y.J., Chen, S.J., Tian, M., Luo, X.J., Mai, B.X., 2010. Brominated flame retardants
in house dust from e-waste recycling and urban areas in South China: implications on
human exposure. Environ. Int. 36, 535–541.

Yang, Z.Y., Zheng, J., Chen, S.J., Yuan, J.G., Luo, X.J., Luo, Y., et al., 2008. Advantage of re-
searches on environmental pollutions from e-waste treating activities in Guangdong,
China. Asian J. Ecotoxicol. 3, 533–544.

Zheng, J., Wang, J., Luo, X.J., Tian, M., He, L.Y., Yuan, J.G., et al., 2010. Dechlorane plus in
human hair from an e-waste recycling area in South China: comparison with dust.
Environ. Sci. Technol. 44, 9298–9303.

Zheng, X.B., Wu, J.P., Luo, X.J., Zeng, Y.H., She, Y.Z., Mai, B.X., 2012. Halogenated flame re-
tardants in home-produced eggs from an electronic waste recycling region in South
China: levels, composition profiles, and human dietary exposure assessment. Envi-
ron. Int. 45, 122–128.

Zhu, Z.C., Chen, S.J., Ding, N., Wang, J., Luo, X.J., Mai, B.X., 2014. Polychlorinated biphenyls
in house dust at an e-waste site and urban site in the pearl river delta, Southern
China: sources and human exposure and health risks. Environ. Sci. 35, 3066–3072.
archGate, letting you access and read them immediately.

http://dx.doi.org/10.1016/j.envint.2015.02.006
http://dx.doi.org/10.1016/j.envint.2015.02.006
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0005
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0005
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0005
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0010
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0010
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0010
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0015
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0015
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0015
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0020
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0020
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0020
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0025
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0025
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0025
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0025
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0030
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0030
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0030
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0035
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0035
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0035
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0035
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0040
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0040
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0040
http://www.e1.greatlakes.com/freb/common/pdf/Page2_F550vsPenta.pdf
http://www.e1.greatlakes.com/freb/common/pdf/Page2_F550vsPenta.pdf
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0050
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0050
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0050
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0055
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0055
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0055
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0060
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0060
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0060
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0065
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0065
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0070
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0070
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0070
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0075
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0075
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0075
http://www.pa.greatlakes.com/freb/common/pdf/DP_45_ds.pdf
http://www.pa.greatlakes.com/freb/common/pdf/DP_45_ds.pdf
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0085
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0085
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0090
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0090
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0095
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0095
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0095
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0100
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0100
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0100
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0105
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0105
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0105
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0110
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0110
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0115
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0115
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0115
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0115
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0120
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0120
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0120
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0125
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0125
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0125
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0130
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0130
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0130
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0135
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0135
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0135
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0140
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0140
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0145
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0145
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0145
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0150
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0150
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0150
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0155
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0155
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0160
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0160
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0160
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0165
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0165
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0165
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0170
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0170
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0170
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0170
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0175
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0175
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0175
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0180
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0180
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0180
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0180
http://chm.pops.int/Convention/tabid/54/language/en-US/Default.aspx#convtext
http://chm.pops.int/Convention/tabid/54/language/en-US/Default.aspx#convtext
http://www.epa.gov/oppt/existingchemicals/pubs/actionplans/deccadbe.html
http://www.epa.gov/oppt/existingchemicals/pubs/actionplans/deccadbe.html
http://chm.pops.int/2009
http://www.epa.gov/iris/subst/0294.htm
http://www.epa.gov/iris/subst/0294.htm
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0200
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0200
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0200
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0205
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0205
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0205
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0210
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0210
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0215
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0215
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0220
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0220
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0220
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0225
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0225
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0225
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0230
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0230
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0230
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0235
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0235
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0235
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0235
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0240
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0240
http://refhub.elsevier.com/S0160-4120(15)00033-1/rf0240
https://www.researchgate.net/publication/5967787_Exposure_of_Electronics_Dismantling_Workers_to_Polybrominated_Diphenyl_Ethers_Polychlorinated_Biphenyls_and_Organochlorine_Pesticides_in_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/5967787_Exposure_of_Electronics_Dismantling_Workers_to_Polybrominated_Diphenyl_Ethers_Polychlorinated_Biphenyls_and_Organochlorine_Pesticides_in_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/5967787_Exposure_of_Electronics_Dismantling_Workers_to_Polybrominated_Diphenyl_Ethers_Polychlorinated_Biphenyls_and_Organochlorine_Pesticides_in_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/5967787_Exposure_of_Electronics_Dismantling_Workers_to_Polybrominated_Diphenyl_Ethers_Polychlorinated_Biphenyls_and_Organochlorine_Pesticides_in_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23318459_Alternate_and_New_Brominated_Flame_Retardants_Detected_in_US_House_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23318459_Alternate_and_New_Brominated_Flame_Retardants_Detected_in_US_House_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23318459_Alternate_and_New_Brominated_Flame_Retardants_Detected_in_US_House_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/38028901_Detection_of_Organophosphate_Flame_Retardants_in_Furniture_Foam_and_US_House_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/38028901_Detection_of_Organophosphate_Flame_Retardants_in_Furniture_Foam_and_US_House_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/38028901_Detection_of_Organophosphate_Flame_Retardants_in_Furniture_Foam_and_US_House_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51628097_Brominated_Flame_Retardants_in_the_Atmosphere_of_E-Waste_and_Rural_Sites_in_Southern_China_Seasonal_Variation_Temperature_Dependence_and_Gas-Particle_Partitioning?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51628097_Brominated_Flame_Retardants_in_the_Atmosphere_of_E-Waste_and_Rural_Sites_in_Southern_China_Seasonal_Variation_Temperature_Dependence_and_Gas-Particle_Partitioning?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51628097_Brominated_Flame_Retardants_in_the_Atmosphere_of_E-Waste_and_Rural_Sites_in_Southern_China_Seasonal_Variation_Temperature_Dependence_and_Gas-Particle_Partitioning?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51628097_Brominated_Flame_Retardants_in_the_Atmosphere_of_E-Waste_and_Rural_Sites_in_Southern_China_Seasonal_Variation_Temperature_Dependence_and_Gas-Particle_Partitioning?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23147278_Flame_Retardants_in_the_Atmosphere_near_the_Great_Lakes?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23147278_Flame_Retardants_in_the_Atmosphere_near_the_Great_Lakes?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49633973_Dechlorane_Plus_in_Human_Hair_from_an_E-Waste_Recycling_Area_in_South_China_Comparison_with_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49633973_Dechlorane_Plus_in_Human_Hair_from_an_E-Waste_Recycling_Area_in_South_China_Comparison_with_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49633973_Dechlorane_Plus_in_Human_Hair_from_an_E-Waste_Recycling_Area_in_South_China_Comparison_with_Dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/221688437_Legacy_and_current-use_flame_retardants_in_house_dust_from_Vancouver_Canada?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/221688437_Legacy_and_current-use_flame_retardants_in_house_dust_from_Vancouver_Canada?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/221688437_Legacy_and_current-use_flame_retardants_in_house_dust_from_Vancouver_Canada?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51129052_Dechlorane_Plus_and_Related_Compounds_in_the_Environment_A_Review?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51129052_Dechlorane_Plus_and_Related_Compounds_in_the_Environment_A_Review?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51129052_Dechlorane_Plus_and_Related_Compounds_in_the_Environment_A_Review?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/261739918_Human_Dietary_Exposure_to_PBDEs_Around_E-Waste_Recycling_Sites_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/261739918_Human_Dietary_Exposure_to_PBDEs_Around_E-Waste_Recycling_Sites_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/261739918_Human_Dietary_Exposure_to_PBDEs_Around_E-Waste_Recycling_Sites_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/221784092_Multi-residue_method_for_the_determination_of_brominated_and_organophosphate_flame_retardants_in_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/221784092_Multi-residue_method_for_the_determination_of_brominated_and_organophosphate_flame_retardants_in_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/221784092_Multi-residue_method_for_the_determination_of_brominated_and_organophosphate_flame_retardants_in_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49701193_Analytical_developments_and_preliminary_assessment_of_human_exposure_to_organophosphate_flame_retardants_from_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49701193_Analytical_developments_and_preliminary_assessment_of_human_exposure_to_organophosphate_flame_retardants_from_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49701193_Analytical_developments_and_preliminary_assessment_of_human_exposure_to_organophosphate_flame_retardants_from_indoor_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6657590_Microwave-assisted_extraction_of_organophosphate_flame_retardants_and_plasticizers_from_indoor_dust_samples?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6657590_Microwave-assisted_extraction_of_organophosphate_flame_retardants_and_plasticizers_from_indoor_dust_samples?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6657590_Microwave-assisted_extraction_of_organophosphate_flame_retardants_and_plasticizers_from_indoor_dust_samples?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267655046_Human_dietary_intake_of_organohalogen_contaminants_at_e-waste_recycling_sites_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267655046_Human_dietary_intake_of_organohalogen_contaminants_at_e-waste_recycling_sites_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267655046_Human_dietary_intake_of_organohalogen_contaminants_at_e-waste_recycling_sites_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263814976_Distribution_Patterns_of_Brominated_Chlorinated_and_Phosphorus_Flame_Retardants_with_Particle_Size_in_Indoor_and_Outdoor_Dust_and_Implications_for_Human_Exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263814976_Distribution_Patterns_of_Brominated_Chlorinated_and_Phosphorus_Flame_Retardants_with_Particle_Size_in_Indoor_and_Outdoor_Dust_and_Implications_for_Human_Exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263814976_Distribution_Patterns_of_Brominated_Chlorinated_and_Phosphorus_Flame_Retardants_with_Particle_Size_in_Indoor_and_Outdoor_Dust_and_Implications_for_Human_Exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263814976_Distribution_Patterns_of_Brominated_Chlorinated_and_Phosphorus_Flame_Retardants_with_Particle_Size_in_Indoor_and_Outdoor_Dust_and_Implications_for_Human_Exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/5946465_Polybrominated_diphenyl_ethers_in_domestic_indoor_dust_from_Canada_New_Zealand_United_Kingdom_and_United_States?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/5946465_Polybrominated_diphenyl_ethers_in_domestic_indoor_dust_from_Canada_New_Zealand_United_Kingdom_and_United_States?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/5946465_Polybrominated_diphenyl_ethers_in_domestic_indoor_dust_from_Canada_New_Zealand_United_Kingdom_and_United_States?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23629201_Pollution_characterization_and_diurnal_variation_of_PBDEs_in_the_atmosphere_of_an_E-waste_dismantling_region?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23629201_Pollution_characterization_and_diurnal_variation_of_PBDEs_in_the_atmosphere_of_an_E-waste_dismantling_region?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/23629201_Pollution_characterization_and_diurnal_variation_of_PBDEs_in_the_atmosphere_of_an_E-waste_dismantling_region?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263050570_Human_biomonitoring_of_emerging_pollutants_through_non-invasive_matrices_State_of_the_art_and_future_potential?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263050570_Human_biomonitoring_of_emerging_pollutants_through_non-invasive_matrices_State_of_the_art_and_future_potential?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/263050570_Human_biomonitoring_of_emerging_pollutants_through_non-invasive_matrices_State_of_the_art_and_future_potential?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/236046741_A_review_of_human_exposure_to_polybrominated_diphenyl_ethers_PBDEs_in_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/236046741_A_review_of_human_exposure_to_polybrominated_diphenyl_ethers_PBDEs_in_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/236046741_A_review_of_human_exposure_to_polybrominated_diphenyl_ethers_PBDEs_in_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/250307759_Domestic_Duck_Eggs_An_Important_Pathway_of_Human_Exposure_to_PBDEs_around_E-Waste_and_Scrap_Metal_Processing_Areas_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/250307759_Domestic_Duck_Eggs_An_Important_Pathway_of_Human_Exposure_to_PBDEs_around_E-Waste_and_Scrap_Metal_Processing_Areas_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/250307759_Domestic_Duck_Eggs_An_Important_Pathway_of_Human_Exposure_to_PBDEs_around_E-Waste_and_Scrap_Metal_Processing_Areas_in_Eastern_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/224854242_Phosphorus_flame_retardants_Properties_production_environmental_occurrence_toxicity_and_analysis?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/224854242_Phosphorus_flame_retardants_Properties_production_environmental_occurrence_toxicity_and_analysis?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233975212_Bioaccumulation_of_polybrominated_diphenyl_ethers_and_several_alternative_halogenated_flame_retardants_in_a_small_herbivorous_food_chain?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233975212_Bioaccumulation_of_polybrominated_diphenyl_ethers_and_several_alternative_halogenated_flame_retardants_in_a_small_herbivorous_food_chain?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233975212_Bioaccumulation_of_polybrominated_diphenyl_ethers_and_several_alternative_halogenated_flame_retardants_in_a_small_herbivorous_food_chain?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/50987037_Novel_brominated_flame_retardants_in_Belgian_and_UK_indoor_dust_Implications_for_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/50987037_Novel_brominated_flame_retardants_in_Belgian_and_UK_indoor_dust_Implications_for_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/50987037_Novel_brominated_flame_retardants_in_Belgian_and_UK_indoor_dust_Implications_for_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/46159976_Environmental_and_human_exposure_to_persistent_halogenated_compounds_derived_from_E-waste_in_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/46159976_Environmental_and_human_exposure_to_persistent_halogenated_compounds_derived_from_E-waste_in_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/46159976_Environmental_and_human_exposure_to_persistent_halogenated_compounds_derived_from_E-waste_in_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/24262515_Concentrations_of_polybrominated_diphenyl_ethers_PBDEs_in_matched_samples_of_human_milk_dust_and_indoor_air?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/24262515_Concentrations_of_polybrominated_diphenyl_ethers_PBDEs_in_matched_samples_of_human_milk_dust_and_indoor_air?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/24262515_Concentrations_of_polybrominated_diphenyl_ethers_PBDEs_in_matched_samples_of_human_milk_dust_and_indoor_air?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/7677036_Is_House_Dust_the_Missing_Exposure_Pathway_for_PBDEs_An_Analysis_of_the_Urban_Fate_and_Human_Exposure_to_PBDEs?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/7677036_Is_House_Dust_the_Missing_Exposure_Pathway_for_PBDEs_An_Analysis_of_the_Urban_Fate_and_Human_Exposure_to_PBDEs?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/7677036_Is_House_Dust_the_Missing_Exposure_Pathway_for_PBDEs_An_Analysis_of_the_Urban_Fate_and_Human_Exposure_to_PBDEs?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/44582750_Brominated_flame_retardants_in_house_dust_from_e-waste_recycling_and_urban_areas_in_South_China_Implications_on_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/44582750_Brominated_flame_retardants_in_house_dust_from_e-waste_recycling_and_urban_areas_in_South_China_Implications_on_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/44582750_Brominated_flame_retardants_in_house_dust_from_e-waste_recycling_and_urban_areas_in_South_China_Implications_on_human_exposure?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6301839_Spatial_Distribution_of_Polybrominated_Diphenyl_Ethers_and_Polychlorinated_Dibenzo-_p_-dioxins_and_Dibenzofurans_in_Soil_and_Combusted_Residue_at_Guiyu_an_Electronic_Waste_Recycling_Site_in_Southeast_?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6301839_Spatial_Distribution_of_Polybrominated_Diphenyl_Ethers_and_Polychlorinated_Dibenzo-_p_-dioxins_and_Dibenzofurans_in_Soil_and_Combusted_Residue_at_Guiyu_an_Electronic_Waste_Recycling_Site_in_Southeast_?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6301839_Spatial_Distribution_of_Polybrominated_Diphenyl_Ethers_and_Polychlorinated_Dibenzo-_p_-dioxins_and_Dibenzofurans_in_Soil_and_Combusted_Residue_at_Guiyu_an_Electronic_Waste_Recycling_Site_in_Southeast_?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6301839_Spatial_Distribution_of_Polybrominated_Diphenyl_Ethers_and_Polychlorinated_Dibenzo-_p_-dioxins_and_Dibenzofurans_in_Soil_and_Combusted_Residue_at_Guiyu_an_Electronic_Waste_Recycling_Site_in_Southeast_?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/222540614_E-waste_An_Assessment_of_Global_Production_and_Environmental_Impacts?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/222540614_E-waste_An_Assessment_of_Global_Production_and_Environmental_Impacts?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/46159911_Accumulation_and_DNA_damage_in_fathead_minnows_Pimephales_promelas_exposed_to_2_brominated_flame-retardant_mixtures_FireMasterR_550_and_FireMasterR_BZ-54?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/46159911_Accumulation_and_DNA_damage_in_fathead_minnows_Pimephales_promelas_exposed_to_2_brominated_flame-retardant_mixtures_FireMasterR_550_and_FireMasterR_BZ-54?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/46159911_Accumulation_and_DNA_damage_in_fathead_minnows_Pimephales_promelas_exposed_to_2_brominated_flame-retardant_mixtures_FireMasterR_550_and_FireMasterR_BZ-54?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/259988291_Differences_in_the_seasonal_variation_of_brominated_and_phosphorus_flame_retardants_in_office_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/259988291_Differences_in_the_seasonal_variation_of_brominated_and_phosphorus_flame_retardants_in_office_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/259988291_Differences_in_the_seasonal_variation_of_brominated_and_phosphorus_flame_retardants_in_office_dust?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6206347_Distribution_of_PBDEs_in_Air_Particles_from_an_Electronic_Waste_Recycling_Site_Compared_with_Guangzhou_and_Hong_Kong_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6206347_Distribution_of_PBDEs_in_Air_Particles_from_an_Electronic_Waste_Recycling_Site_Compared_with_Guangzhou_and_Hong_Kong_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/6206347_Distribution_of_PBDEs_in_Air_Particles_from_an_Electronic_Waste_Recycling_Site_Compared_with_Guangzhou_and_Hong_Kong_South_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51214185_Organic_Contamination_of_Settled_House_Dust_A_Review_for_Exposure_Assessment_Purposes?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51214185_Organic_Contamination_of_Settled_House_Dust_A_Review_for_Exposure_Assessment_Purposes?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/51214185_Organic_Contamination_of_Settled_House_Dust_A_Review_for_Exposure_Assessment_Purposes?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/223939575_Brominated_flame_retardants_and_perfluorinated_compounds_in_indoor_dust_from_homes_and_offices_in_Flanders_Belgium?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/223939575_Brominated_flame_retardants_and_perfluorinated_compounds_in_indoor_dust_from_homes_and_offices_in_Flanders_Belgium?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/223939575_Brominated_flame_retardants_and_perfluorinated_compounds_in_indoor_dust_from_homes_and_offices_in_Flanders_Belgium?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/262533454_Occurrence_of_a_Broad_Range_of_Legacy_and_Emerging_Flame_Retardants_in_Indoor_Environments_in_Norway?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/262533454_Occurrence_of_a_Broad_Range_of_Legacy_and_Emerging_Flame_Retardants_in_Indoor_Environments_in_Norway?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/262533454_Occurrence_of_a_Broad_Range_of_Legacy_and_Emerging_Flame_Retardants_in_Indoor_Environments_in_Norway?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/8160695_PBDEs_in_the_Atmosphere_of_Three_Locations_in_Western_Europe?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/8160695_PBDEs_in_the_Atmosphere_of_Three_Locations_in_Western_Europe?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267740182_Polychlorinated_biphenyls_in_house_dust_at_an_e-waste_site_and_urban_site_in_the_Pearl_River_Delta_southern_China_Sources_and_human_exposure_and_health_risks?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267740182_Polychlorinated_biphenyls_in_house_dust_at_an_e-waste_site_and_urban_site_in_the_Pearl_River_Delta_southern_China_Sources_and_human_exposure_and_health_risks?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/267740182_Polychlorinated_biphenyls_in_house_dust_at_an_e-waste_site_and_urban_site_in_the_Pearl_River_Delta_southern_China_Sources_and_human_exposure_and_health_risks?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/225049114_Halogenated_flame_retardants_in_home-produced_eggs_from_an_electronic_waste_recycling_region_in_South_China_Levels_composition_profiles_and_human_dietary_exposure_assessment?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/225049114_Halogenated_flame_retardants_in_home-produced_eggs_from_an_electronic_waste_recycling_region_in_South_China_Levels_composition_profiles_and_human_dietary_exposure_assessment?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/225049114_Halogenated_flame_retardants_in_home-produced_eggs_from_an_electronic_waste_recycling_region_in_South_China_Levels_composition_profiles_and_human_dietary_exposure_assessment?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/225049114_Halogenated_flame_retardants_in_home-produced_eggs_from_an_electronic_waste_recycling_region_in_South_China_Levels_composition_profiles_and_human_dietary_exposure_assessment?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/235982563_Levels_and_profiles_of_organochlorines_and_flame_retardants_in_car_and_house_dust_from_Kuwait_and_Pakistan_Implication_for_human_exposure_via_dust_ingestion?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/235982563_Levels_and_profiles_of_organochlorines_and_flame_retardants_in_car_and_house_dust_from_Kuwait_and_Pakistan_Implication_for_human_exposure_via_dust_ingestion?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/235982563_Levels_and_profiles_of_organochlorines_and_flame_retardants_in_car_and_house_dust_from_Kuwait_and_Pakistan_Implication_for_human_exposure_via_dust_ingestion?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233855402_Contamination_of_indoor_dust_and_air_by_polychlorinated_biphenyls_and_brominated_flame_retardants_and_relevance_of_non-dietary_exposure_in_Vietnamese_informal_e-waste_recycling_sites?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233855402_Contamination_of_indoor_dust_and_air_by_polychlorinated_biphenyls_and_brominated_flame_retardants_and_relevance_of_non-dietary_exposure_in_Vietnamese_informal_e-waste_recycling_sites?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233855402_Contamination_of_indoor_dust_and_air_by_polychlorinated_biphenyls_and_brominated_flame_retardants_and_relevance_of_non-dietary_exposure_in_Vietnamese_informal_e-waste_recycling_sites?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/233855402_Contamination_of_indoor_dust_and_air_by_polychlorinated_biphenyls_and_brominated_flame_retardants_and_relevance_of_non-dietary_exposure_in_Vietnamese_informal_e-waste_recycling_sites?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49692932_Novel_Brominated_Flame_Retardants_A_Review_of_Their_Analysis_Environmental_Fate_and_Behaviour?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49692932_Novel_Brominated_Flame_Retardants_A_Review_of_Their_Analysis_Environmental_Fate_and_Behaviour?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/49692932_Novel_Brominated_Flame_Retardants_A_Review_of_Their_Analysis_Environmental_Fate_and_Behaviour?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/11095815_Dust_A_Metric_for_Use_in_Residential_and_Building_Exposure_Assessment_and_Source_Characterization?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/11095815_Dust_A_Metric_for_Use_in_Residential_and_Building_Exposure_Assessment_and_Source_Characterization?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/11095815_Dust_A_Metric_for_Use_in_Residential_and_Building_Exposure_Assessment_and_Source_Characterization?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/285010658_Advantage_of_researches_on_environmental_pollutions_from_e-waste_treating_activities_in_Guangdong_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/285010658_Advantage_of_researches_on_environmental_pollutions_from_e-waste_treating_activities_in_Guangdong_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==
https://www.researchgate.net/publication/285010658_Advantage_of_researches_on_environmental_pollutions_from_e-waste_treating_activities_in_Guangdong_China?el=1_x_8&enrichId=rgreq-cb24f92d684112591a63cd03c936ee27-XXX&enrichSource=Y292ZXJQYWdlOzI3MjE4NjA2NTtBUzozMzUzNDYwODE1MTc1NjhAMTQ1Njk2NDE1NTE0NQ==

	Flame retardants and organochlorines in indoor dust from several e-�waste recycling sites in South China: Composition varia...
	1. Introduction
	2. Materials and methods
	2.1. Sampling
	2.2. Sample preparation and analysis
	2.3. Quantification and quality assurance
	2.4. Statistical analysis

	3. Results and discussion
	3.1. Concentrations and congener profiles of pollutants
	3.1.1. Organochlorines
	3.1.2. Brominated flame retardants
	3.1.3. Organophosphate flame retardants

	3.2. Spatial variations on levels and sources of pollutants
	3.3. Human exposure assessment

	4. Conclusions
	Acknowledgments
	Appendix A. Supplementary data
	References




