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Table S1. Details on samples associated with vacuum cleaner bags (V-dust), freshly collected 

dust (F-dust) and cat hair (C-hair) 

Houses V-dust F-dust C-hair 

House 1 V-dust 1 F-dust 1 C-Hair 1A 
C-Hair 1B 

House 2 V-dust 2 F-dust 2 C-Hair 2A 
C-Hair 2B 
C-Hair 2C 
C-Hair 2D 

House 3 V-dust 3 F-dust 3 C-Hair 3 

House 4 V-dust 4 F-dust 4 C-Hair 4A 
C-Hair 4B 

House 5 V-dust 5 F-dust 5 C-Hair 5 

House 6 V-dust 6 F-dust 6 C-Hair 6 

House 7 V-dust 7   

House 8 V-dust 8 F-dust 8  

House 9 V-dust 9 F-dust 9  

House 10 V-dust 10 F-dust 10  

House 11 V-dust 11   

 

Table S2. List of BFRs and OPFR target analytes with quantitation and qualification transition 

with associated collision energies and internal standards used. 

Name Abbreviation 
CAS 
Number 

Quantitation 
transition 

Collision 
Energy 

Qualification 
transition 

Collision 
Energy 

Internal 
standard 

2,4,4'-Tribromodiphenyl ether BDE28a 41318-75-6 79  81  BDE58 

2,2',4,4'-Tetrabromodiphenyl ether BDE47a 5436-43-1 79  81  BDE58 

2,2',4,4',5-Pentabromodiphenyl 
ether 

BDE99a 60348-60-9 79  81  BDE58 

2,2',4,4',6-Pentabromodiphenyl 
ether 

BDE100 a 189084-64-8 79  81  BDE58 

2,2',4,4',5,5'-Hexabromodiphenyl 
ether 

BDE153a 68531-49-2 79  81  BDE58 

2,2',4,4',5,6'-Hexabromodiphenyl 
ether 

BDE154a 207122-15-4 79  81  BDE58 

2,2',3,4,4',5',6-Heptabromodiphenyl 
ether 

BDE183a 207122-16-5 79  81  BDE58 

2,2',3,3',4,4',5,5',6,6'-
Decabromodiphenyl ether 

BDE209a 1163-19-5 486.4  484.4  13C-BDE209 

Bis(2-ethylhexyl) 
tetrabromophthalate 

BEH-TEBPa 26040-51-7 463.6  461.6  13C-BDE209 

2-Ethylhexyl-2,3,4,5-
tetrabromobenzoate 

EH-TBBa 183658-27-7 356.7  358.7  13C-BDE209 

2,3,3',5'-Tetrabromodiphenyl ether BDE58a  79  81   

13C12-decabromodiphenyl ether 13C-BDE209a  494.4  496.4   

Tri-n-butyl phosphate TNBPb 126-73-8 155.0 > 99.0 4 211.0 > 99.0 13 TNBP-d27 

Tris (2-chloroethyl) phosphate TCEPb 115-96-8 204.9 > 142.9 3 248.9 > 125.0 12 TCEP-d12 

Tris (1-chloro-2-propyl) phosphate 
(multiple isomers) 

TCIPPb 13674-84-5 200.9 > 99.1 30 276.9 > 125.1 10 TCEP-d12 

Tris (1,3-dichloro-2-propyl) 
phosphate 

TDCIPPb 13674-87-8 209.0 > 99.0 7 190.9 > 155.0 5 TDCIPP-d15 

Tris (2-butoxyethyl) phosphate TBOEPb 78-51-3 125.0 > 99.0 15 153.0 > 125.0 7 TPHP-d15 

Triphenyl phosphate TPHPb 115-86-6 215.0 > 168.0 25 169.0 > 115.0 35 TPHP-d15 

2-Ethylhexyl diphenyl phosphate EHDPPb 1241-94-7 251.1 > 77.0 35 251.1 > 152.0 32 TPHP-d15 

Tris (2-ethylhexyl) phosphate TEHPb 78-42-2 112.0 > 81.9 10 113.0 > 57.0 5 TPHP-d15 

Tricresyl phosphate 
(mixture of 3 isomers) 

TMPPb 1330-78-5 368.0 > 165.0 35 277.0 > 179.0 15 TPHP-d15 

Tris (2-isopropylphenyl) phosphate TIPPPb 64532-95-2 335.1 > 251.0 15 452.2 > 118.1 15 TPHP-d15 

Tri-n-butyl phosphate-d27 d27-TNBPb  167.0 > 103.0 5 231.0 > 103.0 12  

Tris(2-chloroethyl) phosphate-d12 d12-TCEPb  261.0 > 131.0 13 213.0 > 148.0 4  

Tris(1,3-dichloro-2-propyl) 
phosphate-d15 

d15-TDCIPPb  217.0 > 103.0 8 197.0 > 160.0 7  

Triphenylphosphate-d15 d15-TPHPb  243.0 > 176.0 22 223.0 > 176.0 35  

aAnalysed using GC-ECNI-MS 
bAnalysed using GC-EI-MS/MS 
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Table S3. Calibration parameters (using an eight-point calibration curve) listing the correlation 

coefficients (R2), response factor (RF), response factor relative standard deviation (RSD) and 

limit of quantitation (LOQ) 

Compound 
Correlation 

coefficient (R2) 
Response 
factor (RF) 

Response factor 
RSD (%) 

LOQ dust 
(ng/g)a 

LOQ hair 
(ng/g)b 

BDE28 0.9999 1.49 2.6 1.3 0.13 

BDE47 0.9996 0.97 11.1 5.2 0.52 

BDE100 0.9999 1.56 2.2 0.9 0.09 

BDE99 0.9998 1.52 3.8 4.6 0.46 

BDE154 0.9999 1.60 3.7 4.0 0.40 

BDE153 0.9999 1.48 3.2 5.5 0.55 

BDE183 0.9997 1.11 5.1 1.9 0.19 

BDE209 0.9998 0.64 8.4 12 1.2 

EH-TBB 0.9998 0.14 9.6 23 2.3 

BEH-TEBP 0.9995 0.22 5.7 24 2.4 

TNBP 0.9998 1.10 2.4 157 15.7 

TCEP 0.9998 1.16 4.1 58 5.8 

TCIPP 0.9999 1.51 4.4 187 18.7 

TDCIPP 0.9999 1.22 6.0 78 7.8 

TBOEP 0.9987 0.18 14.2 131 13.1 

TPHP 0.9999 1.11 6.8 16 1.6 

EHDPP 0.9997 1.77 10.5 80 8.0 

TEHP 0.9998 0.31 14.8 43 4.3 

TMPP 0.9997 0.33 4.9 36 3.6 

TIPPP 0.9994 0.48 11.5 49 4.9 

aBased on maximum dust sample intake of 50 mg 
bBased on maximum hair sample intake of 500 mg  
Bold LOQ value represent analytes which were present in blanks 

 

Table S4. Results of triplicate spiking experiments for dust and cat hair samples, listing spiking 

concentration (ng), average percentage recoveries (%) and relative standard deviation (RSD) 

Compounds Dust             Cat hair           

  
Low 
spike 
(ng) 

Low 
spike 

recovery 
(%) 

RSD 
(%) 

High 
spike 
(ng) 

High 
spike 

recovery 
(%) 

RSD 
(%) 

  
Low 
spike 
(ng) 

Low 
spike 

recovery 
(%) 

RSD 
(%) 

High 
spike 
(ng) 

High 
spike 

recovery 
(%) 

RSD 
(%) 

BDE28 1.7 96 8.0 19 98 4.6   1.7 99 7.5 19 99 6.6 

BDE47 1.7 92 5.7 19 99 4.1   1.7 94 8.4 19 97 4.4 

BDE100 1.7 102 8.4 19 99 5.8   1.7 97 6.7 19 99 4.2 

BDE99 1.7 93 5.4 19 101 4.7   1.7 97 11.5 19 103 5.0 

BDE154 3.4 93 8.9 39 100 4.4   3.4 95 8.7 39 96 5.8 

BDE153 3.4 94 6.7 39 98 5.6   3.4 95 11.5 39 99 6.3 

BDE183 3.4 94 10.8 39 98 5.8   3.4 95 9.4 39 97 4.5 

BDE209 8.5 95 1.9 97 96 7.5   8.6 99 9.9 97 99 5.8 

EH-TBB 49 92 10.2 100 96 5.7   49 90 9.0 100 93 3.0 

BEH-TEBP 48 94 4.5 97 96 5.0   48 95 3.5 97 97 3.7 

TNBP 50 95 5.2 101 98 3.6   50 88 6.7 101 97 3.4 

TCEP 48 102 2.5 98 105 2.7   48 102 4.2 101 99 3.6 

TCIPP 50 97 6.3 101 94 15.2   50 95 19.6 101 99 19.3 

TDCIPP 48 100 2.0 98 99 6.3   48 98 9.9 98 100 8.5 

TBOEP 48 84 12.1 98 99 9.3   48 91 7.9 98 96 11.5 

TPHP 50 97 9.3 100 103 8.0   50 96 12.3 100 99 9.1 

EHDPP 50 100 7.5 101 102 3.1   50 99 11.5 100 105 7.6 

TEHP 49 90 5.7 99 101 3.1   49 86 7.5 99 102 1.9 

TMPP 49 94 17.2 99 105 10.9   49 94 14.7 99 105 12.7 

TIPPP 48 87 4.7 98 99 3.0   48 85 1.7 98 101 0.7 
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Table S5. Results (mean concentration and standard deviation) of FR analysis of SRM 2585 

dust samples, compared to certified and reference values, and with expanded relative 

uncertainty (U) values. 

   
Batch 1 (V-dust) 

(n=3) 
 

Batch 2 (F-dust) 
(n=3) 

 
Batch 3 (C-hair) 

(n=3) 
  

Compound 
Assigned value 

(ng/g) 
 Mean (ng/g)  Mean (ng/g)  Mean (ng/g)  U% 

BDE28 46.9 ± 4.4a  44.2 ± 5.3  46.2 ± 5.5  47.3 ± 5.7  12 

BDE47 497 ± 46a  488 ± 64  502 ± 66  507 ± 67  13 

BDE99 892 ± 53a  878 ± 124  857 ± 121  868 ± 123  14 

BDE100 145 ± 11a  143 ± 19  144 ± 19  152 ± 20  13 

BDE153 119 ± 1a  117 ± 18  118 ± 18  122 ± 18  15 

BDE154 83.5 ± 2.0a  82.4 ± 11.6  83.8 ± 11.8  82.4 ± 11.6  14 

BDE183 43.0 ± 3.5a  44.4 ± 7.0  45.0 ± 7.0  42.6 ± 6.7  16 

BDE209 2510 ± 190a  2410 ± 376  2362 ± 368  2417 ± 377  16 

TNBP 276 ± 14b  276 ± 30  265 ± 29  280 ± 31  11 

TCEP 925 ± 149b  927 ± 100  948 ± 103  947 ± 103  11 

TCIPP 1220 ± 350b  1502 ± 258  1298 ± 223  1395 ± 240  17 

TPHP 1190 ± 130b  1199 ± 195  1274 ± 208  1183 ± 193  16 

a Certified value 
b Reference value 

 

 

 

Table S5. Comparison of concentrations (ng/g) and standard deviation (SD) of OPFRs in dust 

reference material (NIST SRM 2585) between different studies 

Compound This study 
(n=9) 

Brandsma et al. 
(2013)* 

Cristale et 
al. (2018) 

(n=3) 

Persson et al. 
(2018) 
(n=13) 

Bergh et al. 
(2012) 
(n=7) 

Van Den Eede 
et al. (2012) 

(n=6) 

 

Mean 
(ng/g) U 

Mean 
(ng/g) SD 

Mean 
(ng/g) SD 

Mean 
(ng/g) SD 

Mean 
(ng/g) SD 

Mean 
(ng/g) SD 

EH-TBB 71 15   49 8     26 2 

BEH-TEBP 950 170   1,018 14     574 49 

TNBP 270 29 269 19 234 2 185 22 190 20 190 10 

TCEP 940 102 792 127 714 8 550 99 840 60 680 60 

TCIPP 1,204 360 944 264 778 6 603 110 880 140 860 70 

TDCIPP 1840 276 1,556 529 1,808 2 1,230 240 2,300 280 3,180 70 

TBOEP 76,800 15,900 73,464 32,324 54,848 2 60,000 7,010 82,000 6,500 63,000 2,000 

TPHP 1,220 199 1,104 99 1,139 9 700 130 1,100 100 1160 140 

EHDPP 1,430 230 963 202 978 2 741 100 1,300 120   

TEHP 334 38 265 111 331 2   370 40   

TMPP 1,030 225       740 110 1,140 30 

* calculated from RSD/ CV% 
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Table S7. Expanded relative uncertainty (U) values for all target compounds in dust and cat 

hair matrix. 

  Dust   Cat hair 

  U (%)   U (%) 

BDE28 15   20 
BDE47 17   22 
BDE100 17   17 
BDE99 19   22 
BDE154 19   21 
BDE153 20   22 
BDE183 21   24 
BDE209 21   22 
EH-TBB 14   15 
BEH-TEBP 14   13 
TNBP 14   15 
TCEP 14   13 
TCIPP 23   34 
TDCIPP 20   23 
TBOEP 28   27 
TPHP 22   23 
EHDPP 22   22 
TEHP 14   16 
TMPP 30   29 
TIPPP 13   11 

 

 

ESTIMATION OF UNCERTAINTY 

Identification of uncertainty sources. The main parameters estimated to affect the 

measurand concentration were estimated from preparation of the standard and internal 

standard solutions, calibration curve, recovery and repeatability.  

Estimation of the uncertainty derived from standard and internal solution preparation. 

The combined standard uncertainty associated with the gravimetric preparation of the native 

and labelled standard stock solutions was calculated using Eq. (1) 

 

(1) 

 

were, 

U(CStd)  Combined standard measurement uncertainty of standard stock solution 

CStd  Concentration of the standard stock solution 

u(P) Standard measurement uncertainty from purity of standard solution 

P  Purity of standard stock solution (obtained from manufacturers certificate) 

udil Combined standard measurement uncertainty for the dilution of standard stock 

solution 

(W)   Weight of the standard stock solution 

u(W)  Combined measurement uncertainty for weighing, obtained through Eq. (2) 

 

(2) 

𝑢(𝐶𝑆𝑡𝑑) = 𝐶𝑆𝑡𝑑√(
𝑢(𝑃)

𝑃
)

2

+ (𝑢𝑑𝑖𝑙)
2 + (

𝑢(𝑊)

𝑊
)

2

 

𝑢(𝑊) = √(𝑢𝑆𝑡𝑑)
2 + (𝑢𝑠𝑜𝑙𝑣𝑒𝑛𝑡)

2 + (𝑢𝑆𝑎𝑚𝑝𝑙𝑒)
2
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where, 

uStd Standard measurement uncertainty of balance from weighing standard stock 

solution 

uSolvent  Standard measurement uncertainty from weighing solvent 

uSample  Standard measurement uncertainty from weighing sample 

 

Estimation of the uncertainty from linear calibration graph. The combined uncertainty 

associated with the linear calibration was calculated using Eq. (3) 

 

(3) 

 

where, 

u(c0)  Calibration uncertainty 

sy/x  Residual standard deviation of the data points from the regression line 

b  slope of linear calibration graph 

m  Number of repeat measurements of sample to obtain the value for x0 

n  Number of calibration points 

x0  Calculated analyte concentration of sample using calibration curve 

 Mean value for x in the calibration summated over n number of calibration 

points 

xi Individual calibration concentrations obtained from the calibration curve 

 

Estimation of uncertainties associated with recovery. The combined uncertainty for 

selected analytes associated with the recovery from the CRM for dust was obtained from E.q 

(4) 

 

(4) 

 

where, 

Rm Mean recovery, calculated from E.q (5) 

 

(5) 

 

Cobs Mean concentration of the results from the replicate analysis of the CRM 

CCRM The certified value for the CRM, obtained from the certificate 

sobs Standard deviation of the results from the replicate analyses of the CRM 

n Number of replicate analysis of the CRM 

u(CCRM) Standard uncertainty in the certified value for the CRM, obtained from the 

certificate 

𝑢(𝑐0) =
𝑠𝑦/𝑥

𝑏
√
1

𝑚
+
1

𝑛
+
(𝑥0 − �̅�)2

𝑆𝑥𝑥
 

𝑢(𝑅𝑚) = 𝑅𝑚 ×√
𝑠𝑜𝑏𝑠
2

𝑛 × 𝐶𝑜𝑏𝑠
2 + (

𝑢(𝐶𝐶𝑅𝑀)

𝐶𝐶𝑅𝑀
)

2

 

𝑅𝑚 =
𝐶𝑜𝑏𝑠
𝐶𝐶𝑅𝑀

 

𝑆𝑥𝑥 =∑(𝑥𝑖 − �̅�)2
𝑛

𝑖−1
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Spiking experiments at a low (n=3) and high (n=3) concentration were performed to assess 

for recovery. A Student's t-test was used to determine whether the mean recovery was 

significantly different from 1.0. The combined uncertainty associated with each spiking 

experiment was calculated using E.q (6) and included in the uncertainty estimation. 

 

(6) 

 

 

where, 

Rm Mean recovery, calculated from E.q (7) 

 

(7) 

 

sobs Standard deviation of the results from the replicate analyses of the spiked 

sample 

n Number of replicate analysis of spiked sample 

snative Standard deviation of the mean of the results of repeat analyses of the 

unspiked matrix 

Cobs Mean concentration of the results from the replicate analysis of the spiked 

sample 

Cnative  Mean concentration of the analyte in the unspiked sample. 

u(Cspike) Standard uncertainty in the concentration of the spiked sample 

Cspike Prepared concentration of the analyte in the spiked sample 

 

Estimation of uncertainty of repeatability. The standard uncertainty associated with the 

repeatability of the method was obtained from E.q (8) 

 

(8) 

 

where, 

u(r)  Standard uncertainty of repeatability 

RSD  Relevant standard deviation of the repeat measurements 

n  Number of repeat measurements 

 

The combined standard measurement uncertainty for the analytes in the matrices was 

calculated using Eq. (9) and multiplied by 2 (coverage factor) at 95% confidence level.  The 

expanded relative uncertainty for the analytes in the two matrices are listed in Table S1 

 

(9) 

 

𝑢(𝑅𝑚) = 𝑅𝑚 ×√
𝑠𝑜𝑏𝑠
2 𝑛 + 𝑠𝑛𝑎𝑡𝑖𝑣𝑒

2⁄

(𝐶𝑜𝑏𝑠 − 𝐶𝑛𝑎𝑡𝑖𝑣𝑒)
2
+ (

𝑢(𝐶𝑠𝑝𝑖𝑘𝑒)

𝐶𝑠𝑝𝑖𝑘𝑒
)

2

 

𝑅𝑚 =
𝐶𝑜𝑏𝑠 − 𝐶𝑛𝑎𝑡𝑖𝑣𝑒

𝐶𝑠𝑝𝑖𝑘𝑒
 

𝑢(𝑟) =
𝑅𝑆𝐷

√𝑛
 

𝑢𝑐(𝐴)

𝐶𝐴
= √(

𝑢(𝐶𝑆𝑡𝑑)

𝐶𝑆𝑡𝑑
)

2

+ (
𝑢(𝐶𝐼𝑠𝑡𝑑)

𝐶𝐼𝑠𝑡𝑑
)

2

+ (
𝑢(𝑐0)

𝑐0
)

2

+ (
𝑢(𝑅𝑚)

𝑅𝑚
)

2

+ 𝑢(𝑟)2 
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where, 

uc(A)  Combined standard measurement uncertainty of the analyte 

CA  Concentration of the analyte 

u(CStd)  Combined standard measurement uncertainty of standard solution 

CStd  Concentration of standard solution 

u(CIstd)  Combined standard measurement uncertainty of internal standard solution 

CIstd  Concentration of internal standard solution 

u(c0)  Combined standard measurement uncertainty of calibration curve 

c0  Calculated concentration of the analyte in the sample using calibration curve 

u(Rm)  Combined standard measurement uncertainty of recovery 

Rm  Calculated recovery 

u(r)  Combined standard measurement uncertainty of repeatability 

 

 

 

Fig. S1. The uncertainty contribution of the uncertainty sources for FRs in dust 

 

Fig. S2. The uncertainty contribution of the uncertainty sources for FRs in hair 
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Table S8. The concentration of BFRs in dust and cat hair samples (ng/g) 

 BDE28 BDE47 BDE100 BDE99 BDE154 BDE153 BDE183 BDE209 EH-TBB BEH-TEBP 

V-Dust 1 <LOQ 6.12 1.11 11.1 <LOQ 9.42 2.34 635 28.6 44.3 

V-Dust 2 <LOQ 6.04 <LOQ 13.0 <LOQ <LOQ <LOQ 135 <LOQ 43.8 

V-Dust 3 <LOQ 44.8 6.92 29.6 <LOQ <LOQ 15.5 204 <LOQ 156 

V-Dust 4 <LOQ 7.31 <LOQ 13.5 <LOQ 10.4 3.63 272 27.9 154 

V-Dust 5 <LOQ 18.6 3.13 21.2 4.24 <LOQ <LOQ 161 <LOQ 95.4 

V-Dust 6 <LOQ 6.94 <LOQ 10.5 <LOQ <LOQ 2.92 76.6 <LOQ 29.9 

V-Dust 7 <LOQ 6.06 <LOQ 10.4 <LOQ <LOQ 4.52 857 28.1 38.6 

V-Dust 8 <LOQ 6.17 <LOQ 10.4 <LOQ 7.69 5.29 567 <LOQ 38.1 

V-Dust 9 <LOQ 14.3 2.93 20.6 4.15 7.90 4.15 198 <LOQ 44.1 

V-Dust 10 2.85 35.3 7.87 29.0 4.81 10.4 4.07 329 39.3 58.7 

V-Dust 11 2.58 99.5 6.83 142 13.4 18.4 6.91 565 36.4 246 

 
          

F-Dust 1 <LOQ 6.80 1.14 17.0 4.81 <LOQ 3.61 4590 30.0 68.1 

F-Dust 2 <LOQ 6.46 1.45 12.7 <LOQ 6.67 5.10 1430 28.3 117 

F-Dust 3 5.01 21.4 4.04 18.3 <LOQ 23.5 67.1 570 <LOQ 85.4 

F-Dust 4 <LOQ 8.24 1.08 14.0 4.09 8.79 18.9 2510 298 12400 

F-Dust 5 <LOQ 11.5 1.43 12.7 <LOQ <LOQ 3.20 618 221 80.2 

F-Dust 6 <LOQ 8.32 <LOQ 13.1 <LOQ <LOQ 4.73 877 31.2 76.9 

F-Dust 8 <LOQ 7.50 1.25 11.2 <LOQ <LOQ 5.81 868 28.7 64.7 

F-Dust 9 <LOQ 15.0 2.87 12.7 4.60 7.53 6.53 882 30.0 74.5 

F-Dust 10 3.00 36.9 7.80 32.2 4.83 8.68 4.75 653 24800 1080 

 
          

C-Hair 1A <LOQ 0.608 <LOQ 1.06 0.429 <LOQ 0.336 14.1 <LOQ 3.73 

C-Hair 1B 0.204 0.824 0.124 1.46 0.525 0.877 0.336 13.8 3.09 5.04 

C-Hair 2A <LOQ 0.687 0.096 0.892 <LOQ 0.713 0.541 10.1 3.55 13.7 

C-Hair 2B <LOQ 0.677 <LOQ 0.797 <LOQ <LOQ <LOQ 9.13 3.38 19.0 

C-Hair 2C <LOQ 0.695 <LOQ 0.868 <LOQ <LOQ 0.342 10.6 3.00 13.0 

C-Hair 2D <LOQ 0.666 <LOQ 0.634 <LOQ <LOQ <LOQ 8.80 3.05 15.9 

C-Hair 3 0.310 1.19 0.149 0.636 <LOQ <LOQ <LOQ 5.45 <LOQ 8.27 

C-Hair 4A <LOQ 0.736 0.116 1.07 <LOQ 1.00 0.390 10.6 3.60 8.98 

C-Hair 4B 0.149 0.650 0.121 0.937 <LOQ 0.916 0.314 8.01 3.29 6.66 

C-Hair 5 0.163 0.870 0.143 1.10 <LOQ 1.03 0.251 4.33 3.54 5.96 

C-Hair 6 0.502 1.78 0.261 1.18 <LOQ <LOQ <LOQ 6.64 <LOQ 6.54 
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Table S9. The concentration of OPFRs in dust and cat hair samples (ng/g) 

 TNBP TBOEP TEHP TCEP TCIPP TDCIPP TPHP EHDPP TMPP TIPPP 

V-Dust 1 275 960 130 4350 3590 790 617 212 93.1 58.7 

V-Dust 2 284 2170 91.3 310 1470 338 484 783 147 <LOQ 

V-Dust 3 1490 6700 <LOQ 458 8610 668 619 313 334 636 

V-Dust 4 274 6430 179 1270 1700 208 1130 422 75.5 57.4 

V-Dust 5 <LOQ 3510 210 628 1880 343 448 371 418 59.9 

V-Dust 6 <LOQ 2910 90.6 8630 1990 2140 277 187 92.8 <LOQ 

V-Dust 7 245 1640 695 1780 139000 610 4970 6580 92.9 75.4 

V-Dust 8 324 36000 221 2210 81100 790 2470 480 76.7 <LOQ 

V-Dust 9 4610 5910 172 4180 2490 1390 911 379 635 55.6 

V-Dust 10 307 1680 83.4 647 21900 289 415 329 140 61.9 

V-Dust 11 294 11900 446 553 12800 458 1390 802 474 82.2 
           

F-Dust 1 203 8670 142 1550 4410 558 2140 162 77.2 <LOQ 

F-Dust 2 958 3140 109 7610 3160 1530 565 763 127 74.6 

F-Dust 3 1730 13000 319 402 8970 28300 2600 748 314 933 

F-Dust 4 396 21600 225 10000 10700 57700 2130 4380 141 116 

F-Dust 5 <LOQ 586 234 1040 7010 322 3480 354 88.2 91.3 

F-Dust 6 194 21500 125 16900 2090 2050 470 334 1130 <LOQ 

F-Dust 8 212 485 110 919 178000 372 2660 165 52.2 55.6 

F-Dust 9 <LOQ 885 141 1730 2310 1340 391 733 147 57.3 

F-Dust 10 210 1240 272 5220 18700 11700 6500 862 647 1440 
           

C-Hair 1A <LOQ 56.2 10.3 26.3 285 19.2 53.2 18.0 15.6 <LOQ 

C-Hair 1B <LOQ 65.6 12.8 25.3 264 26.9 62.1 29.9 14.3 6.58 

C-Hair 2A 23.1 387 22.6 22.8 159 91.1 130 78.0 35.5 7.64 

C-Hair 2B 22.2 396 21.2 22.5 160 99.3 123 77.4 37.5 <LOQ 

C-Hair 2C 22.5 414 20.9 21.6 152 93.2 128 74.3 29.0 5.55 

C-Hair 2D 20.6 364 20.3 20.6 149 85.9 111 63.3 30.7 <LOQ 

C-Hair 3 <LOQ 488 10.0 23.1 245 13.2 18.0 16.2 19.9 24.6 

C-Hair 4A <LOQ 485 54.2 53.9 372 16.5 51.6 184 8.81 5.81 

C-Hair 4B <LOQ 418 50.6 53.3 338 19.1 51.9 188 7.64 5.49 

C-Hair 5 <LOQ 177 42.9 32.6 344 32.5 31.0 39.5 113 6.26 

C-Hair 6 31.0 283 13.8 47.3 297 24.4 12.0 53.7 12.2 <LOQ 



11 
 

 

Fig. S3. Comparison of median concentrations of alkyl-OPFRs (sum of TNBP, TBOEP, TEHP), Cl-

OPFRs (sum of TCEP, TCIPP, TDCPP) and aryl-OPFRs (sum of TPHP, EHDPP, TMPP, TIPPP) in 

indoor house dust (µg/g) from different studies. [1] (C. He et al., 2018), [2] (Wong et al., 2017), [3] (Ali 

et al., 2012), [4] (Van den Eede et al., 2011), [5] (Vykoukalová et al., 2017), [6] (Langer et al., 2016), [7] 

(Rantakokko et al., 2019), [8] (Zhou and Püttmann, 2019), [9] (Zhou et al., 2017), [10] (Brommer et al., 

2012), [11] (Sugeng et al., 2017), [12] (Brandsma et al., 2014), [13] (Cequier et al., 2014), [14] (Coelho 

et al., 2016), [15] (Cristale et al., 2016), [16] (Luongo and Östman, 2016), [17] (Bergh et al., 2011), [18] 

(Shoeib et al., 2019), [19] (Brommer and Harrad, 2015)(mean values), [20] (Liu and Mabury, 2018), [21] 

(Fan et al., 2014), [22] (Kim et al., 2019), [23] (Cao et al., 2019), [24] (M.-J. He et al., 2018), [25] (Tan 

et al., 2017), [26] (Ali et al., 2013), [27] (Yadav et al., 2017), [28] (Ali et al., 2016), [29] (Cristale et al., 

2018), [30] Abafe and Martincigh, (2019). 
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