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Different indoor air and dust
sampling methods for BFRs and
emerging contaminants: How
comparable are they?
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e Indoor air sampling methods

— Active

— Passive
e Dust sampling methods

— Researcher collected

 Floor
— Filter
— Sock/thimble

— Bag
« Above floor
— Filter
— Resident collected

* Floor
— Vacuum cleaner bag
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e Chemical groups studied
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— Polybrominated diphenyl ethers (PBDES)

— Emerging flame retardants (EFRS)
— Organophosphate esters (OPEs)

— Phthalates
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Indoor air sampling — active low
volume sampling for BFRs/EFRs

Gas phase

Particles > )
contaminants

0.3um

Air flow 3L min-
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Sampling time
of 24 h
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Active low volume air i A
Sampling with solid phase University
extraction (SPE)

Sampling time

- | 8-24 h
_-8i =0 — Si— (CHz):HN;
4} O
R |
Si Sorbent:
- Aminopropylsilica

Good for more volatile compounds
e.g. OPEs, phthalates
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Active air sampling indoors %@,
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4 sampling trains

Pump
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Position of PUF disk
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circulation H 1.5 cm
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Passive air sampler — BFRs/EFRs b
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23 cm GFF, 1pm, 12.5 cm
diameter

PUF disk
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Supporting perforated
disk

18 cm
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Passive air samplers S
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Comparison — passive vs P

Stockholm

active air samplers University

e Beljing — Tsinghua University
— 3 offices in one building
— Each office sampled for 28 days
— 3 consecutive months
e Four air sampling methods in
each office
— Passive with PUF only
— Passive with PUF and GFF (Combo)
— Active — pump turned on for 2 h daily
« Mimics passive samplers
— Active — pump turned on for 2.5 days

(snapshot)
* At end of each 28 day period

Department of Environmental Science and
Analytical Chemistry
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Comparison - fingerprint of
BFRs/EFRs (excl BDE-209)

Low-Use Office Medium-Use Office High-Use Office
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Comparison - fingerprint of el
BFRs/EFRs (with BDE-209) S

University
Low-Use Office Medium-Use Office High-Use Office
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Dust sampling methods o
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Researcher collected —
surfaces above 1 m

Researcher collected —
floor

Vacuum cleaner bag —
resident collected floor
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Dust sampling

Filter Sock/thimble

Department of Environmental Science and
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Vacuum cleaner bag vs researcher
collected floor dust (cellulose thimble) s

n=20

6000 -

5000 -

GM Dust concentration (ng/g)

4000 A

3000 A

2000 -

1000 -

* |PBDEs

Vacuum cleaner
dust has lower
concentrations
than living room

@ Main living area
B Bedroom

0O Home vacuum bag

Penta

Deca

Department of Environmental Science and
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RC Floor «— VC Floor
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University

Allen et al.
2008 ES&T



Vacuum cleaner bag vs researcher s

: Stockhol
collected floor dust — concentrations  yiiersicy
correlated for decaBDE

pentaBDE decaBDE
18'5'6 E ";e+6 “
r=0.39 r=0.77
1e+5 4 P = 0.03 1e+5 4 P < 0.0001
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Vacuum cleaner bag floor dust vs

researcher collected above floor dust i1om
(filter) n=18 EIECE
1400 -
BFRs O Researcher
* collected surface
1200 - dust
B Vacuum cleaner
1000 - bag dust
800 Vacuum cleaner
dust has lower PBDE
but higher HBCD
600 - concentrations
RC Above
400 - \
500 - * VC Floor
0 T ! T T

PentaBDE OctaBDE DecaBDE HBCD

Department of Environmental Science and

Analytical Chemistry Bjorklund et al. 2012 Indoor Air



Above floor settled dust (ng/g)

Vacuum cleaner bag vs researcher ulee’
collected floor dust (filter) Stockholm
University
6 - PentaBDE 4 - OctaBDE
O r = 0.382 A
[ | [ | P=0.130 r =0.595
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vacuum cleaner floor dust (ng/g) Bjorklund et al. 2012 Indoor Air



Vacuum cleaner bag vs researcher e
collected floor dust (bag) n=134 Stockholm
University
35
*
OPEs
30 O Researcher
collected floor dust

25 -

B Vacuum cleaner

bag dust
20 -
15 -
Vacuum cleaner dust -
lower or similar concentrations
10 - except for EHDPP

5 _

* * *

0 I e K—_-\I H . —. | hﬁ
TnBP TCPP TCEP TBEP \EHDPP/ TPhP TDCPP TCrP
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Vacuum cleaner bag vs researcher ulee’
collected floor dust (bag) n=28 Stockholm
University
400 -
Phthalates
350 -
300 - Vacuum cleaner dust -
O Researcher lower concentrations
250 - collected floor dust except for DIDP
500 | ®Vacuum cleaner bag
dust
150 - *
100 -
50 - *
* Tm D
O | | I__ | | | |

DMP DEP DIBP DBP DHP BzP DEHP DINP \DIDP

Department of Environmental Science and RC Floor «<— VC Floor Kubwabo et al.
Analytical Chemistry 2014 Indoor Air



Researcher collected floor and above floor dust (filter):w%f%

"
\pm
]

A

100~ kholm
L * o rersity
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Conclusions

e Indoor air sampling methods
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— Active and passive give reasonably similar

results (within a factor of 2-4)

— Uptake rates needed for new chemicals

— Active sampling more quantitative
— Need better understanding of particle
behavior in passive samplers

Department of Environmental Science and
Analytical Chemistry



Conclusions - dust sampling
Stockholm
University
Vacuum cleaner floor Res. coll. above floor
Higher in VC | Lower in VC | Higher in AF | Lower in AF
Res. PentaBDE EFRs PBDEs
collected DecaBDE BDE-209
floor EHDPP Some OPEs | OPEs OPEs
DIDP Some
phthalates
Res. HBCD _
collected
above floor

All 3 sample

(ATEAM
‘\ . types

ADVANCED TOOLS FOR EXPOSURE
ASSESSMENT AND BIOMONITORING

RC Above

/N

RC Floor «<— VC Floor
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Conclusions

e Dust sampling methods

— There are differences!
— Need more understanding of:

« dust processes
« dust particle size effects

* sources (floors)
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