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Table3

No

1 20180706 20190128
2 20180706 20190128
3 20180706 20190128
4 20180706 20190128
5 20180706 20190128
6 20180706 20190128
7 20180706 20190128
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Table 4 Information on curtain samples (Miyake et al., 2017).

Phosphorus Flame

Sample ID Make Type Material Flame resisting method Retardant detected
5 Japan Curtain Pollggi/f)er Post processing 3,900 pug-TDCPP*1 g1
8 Japan Curtain Pollggi/f)er Post processing 4,310 ug-TDCPP*1 g1

Polyester 97%,

1 i - *2 o1
12 Japan Curtain Nylon 3% Post processing 4,840 ng-TCsP*2 g

*1 tris(1,3-dichloroisopropyl) phosphate (TDCPP), *2 tricresyl phosphate (TCsP)
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Table 5 Emission rates of phosphorus flame retardants (PFRs) from treated polyester curtains.

Area-specific amount of PFR emitted (ug m-2) (average + standard deviation)

Time (h) TDCPP TDCPP* TCsP*2
(Curtain 5) (Curtain 8) (Curtain 12)

0 0 0 0

24 — 6.2+0.66 -
48 2.3+0.25 7.2+1.4 2.8+0.77
72 4.1+0.39 12+2.3 4.8+0.28

120 — 19+2.6 -
168 6.9+0.54 31+1.3 9.9+2.3

*1 tris(1,3-dichloroisopropyl) phosphate (TDCPP), *2 tricresyl phosphate (TCsP)
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Table 6 Pseudo-zero-order rate constants for indirect migration of phosphorus flame retardants from

treated pol yester curtains to indoor dust

K (ngm2h)
TDCPP, Curtain 5 0.044
TDCPP, Curtain 8 0.17
TCsP, Curtain 12 0.060

* TDCPP: tris(1,3-dichloroisopropyl) phosphate; TCsP: tricresyl phosphate.
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Table 7 Effects of temperature on emission rates of tris(1,3-dichloroisopropyl) phosphate (TDCPP) from

treated polyester curtains (Curtain 8).

Area-specific amount of PFR emitted (ug m-2) (average + standard deviation)

Time (h)
20°C 60°C

0 0 0

6 - 180+9.6
24 6.2+0.66 -

48 7.2£1.4 500+63
72 12+2.3 850+160
120 19+2.6 —
168 31+1.3 —
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Table 8 Temporal dependence of phosphorus flame retardants (PFRs) in indoor dust.

PFR concentration on dust (ug g-1) (average + standard deviation)

Time (h)
TDCPP*t TDCPP*t TCsP*2
(Curtain 5) (Curtain 8) (Curtain 12)

0 0 0 0
6 6.4+0.60 14+2.5 10+0.79
24 10+£2.0 27+2.8 17+£3.1
48 16+1.7 62+9.0 36+5.0
72 23+1.1 70+23 91+3.2
120 27+6.0 — 140+24

*1 tris(1,3-dichloroisopropyl) phosphate (TDCPP), *2 tricresyl phosphate (TCsP)
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Table 9 Kinetic parameters of our model for direct migration of phosphorus flame retardants from

treated polyester curtains to indoor dust.

ka (™) Cd* (ngg™)
TDCPP, Curtain 5 0.017 31
TDCPP, Curtain 8 0.016 110
TCsP, Curtain 12 0.0087 200

* TDCPP: tris(1,3-dichloroisopropyl) phosphate; TCsP: tricresyl phosphate.

34



Table 10 Temperature dependence of direct migration rate of tris(1,3-dichloroisopropyl) phosphate

(TDCPP) from treated polyester curtain (Curtain 8) to indoor dust.

Temperature (°C) Direct migration rate (ug m-2 h-1)
10 5.5
20 12
40 26
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Table 11 Previously reported concentrations of phosphorus flame retardants on indoor dust collected

from indoor environments.

Concentration (ug g %)

Indoor environment Reference
TDCPP TCsP
Dwellingsin United States <0.09-56 — Stapleton et a. (2009)
Dwellingsin California 0.49-140 0.18-10 Dodson et al. (2014)
Dwellingsin Japan 5.8-130 <4-100 Kanazawa et a. (2010)
Dwellingsin Belgium <0.08-6.6 <0.04-5.1 Van den Eede et al. (2011)
Dwellingsin Kuwait 0.06-1.6 0.075-11
Dwellings in Pakistan <0.005-0.26 <0.002-0.36
Ali et al. (2013)
Car cabinin Kuwait 0.6-170 —
Car cabin in Pakistan <0.005-1.2 —
Dwellings in Germany <0.08-0.11 <0.04-0.24
Brommer et al. (2012)
Car cabin in Germany <0.08-620 <0.04-150
Car cabin (car seats) in Japan 1.4-190 —
Tokumuraet al. (2017)
Car cabin (floor mats) in Japan 0.81-2.1 —

* TDCPP: tris(1,3-dichloroisopropyl) phosphate; TCsP: tricresyl phosphate.

36



Table12 4

1 2 3 4
ppby 0.0881 0.0835 0.0503 0.0325
pg/m?3 0.355 0.337 0.203 0.132
ppby <0.00150 <0.00150 <0.00150 <0.00150
pg/md <0.00351 <0.00351 <0.00351 <0.00351
ppby 177 85.8 187 138
pg/m?3 214 104 227 168
ppby 90.4 10.1 4.48 9.92
pg/m?3 160 179 7.94 17.6
ppby 97.2 5.86 3.54 4.02
ug/m?d 228 13.7 8.30 9.39
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Figure 4 Emission rates of phosphorus flame retardants (PFRs) from treated polyester curtains (TDCPP:

tris(1,3-dichloroisopropyl) phosphate; TCsP: tricresyl phosphate).
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Figure 5 Effects of temperature on emission rates of tris(1,3-dichloroisopropyl) phosphate (TDCPP)

from treated polyester curtains (Curtain 8).
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Figure 6 Temporal dependence of phosphorus flame retardants (PFRS) in indoor dust (data points and
solid curves show experimental results and predicted results, respectively) (TDCPP:

tris(1,3-dichloroisopropyl) phosphate; TCsP: tricresyl phosphate).
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Figure 7 Temperature dependence of direct migration rate of tris(1,3-dichloroisopropyl) phosphate

(TDCPP) from treated polyester curtain (Curtain 8) to indoor dust.
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