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Text 1. Questionnaire
A questionnaire was designed for collect information from the resident volunteers to assess household attributes and resident personal habits. The data covered the following information: floor level, age of building, size of building, floor cover, smoking, open windows habits, number of occupants, sweeping frequency, air conditioning, wall cover, the time for last paint, cooking fuel, cooking frequency, and pet. Meanwhile, the general information of the volunteer was recorded, including body weight, gender, age, duration of stay in Chengdu, days/year of stay in Chengdu, and h/ day stay at home. 
Text 2. Sample extraction and analyses 
Samples of household dust (~3 g) were extracted for 18 h with a mixture of acetone, dichloromethane, n-hexane (v: v: v 1:1:1, 120ml) in a Soxhlet extractor, according to Standard Method 3540C (USEPA 1996a). The extracts were concentrated to 2 mL using a rotary evaporator, afterward, the concentrated extract was cleaned up using an florisil column and eluted with 100 mL n-hexane, according to Standard Method 3620B (USEPA 1996b).
Fifteen phthalate esters investigated in this study were listed as follows: dimthyl phthalate (DMP); diethyl phthalate (DEP); diallyl phthalate (DAP); diisobutyl phthalate (DIBP); di-n-butyl phthalate (DBP); bis(2-ethoxyethyl) phthalate (DEEP); dipentyl phthalate (DPP); di-n-hexyl phthalate (DHP); butyl benzyl phthalate (BBP); bis(2-n-butoxyethyl) phthalate (DBEP); dicyclohexyl phthalate (DCHP); di-2-ethylhexyl phthalate (DEHP); di-n-octyl phthalate (DNOP); diisononyl phthalate (DINP) and dinonyl phthalate (DNP). The sample extracts were analyzed by Agilent Technologies 6890A GC system and 5973C inert Mass Selective Detector (GC-MS) fitted with a splitless injector and a 30 m HP-5MS column (0.25 mm diameter and 0.25 μm film thickness). The temperature of the injector and mass spectrometry interface were set at 250 °C and 280 °C, respectively. N2 with purity of ≥99.99% was used as a carrier gas at a flow rate of 1.0 ml/min. The temperature was programmed to start at 60 °C, hold at 60 °C for 1 min, increase to 220 °C at 20 °C/min, hold for 1 min, and finally increase to 280 °C at 5 °C/min, and hold for 15 min. The injection port, source, and quadrupole temperatures were 280 °C, 230 °C, and 150 °C, respectively. The retention time of DMP, DEP, DAP, DIBP, DBP, DEEP, DPP, DHP, BBP, DBEP, DCHP, DEHP, DNOP, DINP, and DNP was 7.83, 8.69, 9.64, 10.5, 11.3, 12.7, 13.0, 15.3, 15.5, 16.9, 17.7, 17.8, 20.3, 20.4, and 23.1.
Text 3. QA/QC
[bookmark: _Hlk37511606]All glassware of Soxhlet extractor was soaked in pickler (a mixture of sulfuric acid and deionized water) for 12 h and washed by Milli-Q water then baked at 550 °C for 5 h. A method blank, a spiked blank and a pair of spiked matrixes/ duplicates were added and run with each batch of 10 samples. The variation coefficient of phthalates concentrations between duplicate samples was less than 8% in dust samples. The average concentration of DIBP (0.009 μg/g), DBP (0.009 μg/g), and DEHP (0.014 μg/g) could be detected in method blanks, other compounds were all below the limits of quantitation (LOQs, s/n = 10:1), which were not subtracted from sample values because they much lower than that found in samples. The limits of detection (LODs, s/n = 3:1) of phthalate esters ranged from 0.0001 μg/g (DMP) to 0.007 μg/g (DINP) (Table S3). The average recoveries of internal standards in method blanks and dust samples were 82.2 ± 4.5% to 109 ± 10% and 83.6 ± 5.2 to 114 ± 8.4%, respectively. The recoveries of target phthalate esters in spiked matrixes ranged from 86.3 ± 9.5% (DMP) to 110 ± 12% (DEHP) (Table S3). Concentrations below the LOQ were assigned a value of 0.5×LOQ for statistical analysis.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Text 4. Health risk assessment
[bookmark: _Hlk85228746][bookmark: _Hlk85228719][bookmark: _Hlk85228901]Human exposure to phthalate esters in household dust can occur via direct ingestion, inhalation and dermal absorption (Albar et al. 2017, Kang et al. 2012, Zhu et al. 2019). Among the target phthalate esters in this study, DMP, DEP, DBP and DNOP were recognized as non-cancer compounds to human health, while BBP and DEHP were cancerous (Wang et al. 2018). To quantify the non-carcinogenic and carcinogenic risks of exposure phthalate esters from household dust for children and adults. The average daily dose (ADD, μg/kg bw/day) via different pathways (i.e., ingestion, inhalation, and dermal absorption) (Eqs. 1-3) and non-carcinogenic risks of PAE exposure via dust were quantified by the hazard quotient (HQ) and hazard index (HI) (Eqs. 4-5) and lifetime average daily dose for oral ingestion were estimated by the following equations (Eqs. 6-7) (USEPA 2013, Wang et al. 2018, Zhu et al. 2019).
                                                (1)
                                                 (2)
                           (3) 
                                                                       (4) 
                                                                    (5) 
[bookmark: _Hlk85221211]              (6) 
CR = LADD × CSF                                                       (7)
[bookmark: OLE_LINK1][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK12]Where C is the 95% upper confidence limit of phthalate ester concentration in household dust sample (μg/g). The details for the mathematical model, along with the values used in these equations are specified in Table S4. To assess the non-cancer risk of different exposure routes, the reference does (RfD) recommend by USEPA were considered in this study, the RfD value of DMP, DEP, DBP, BBP, DEHP, and DNOP is 10000, 800, 100, 200, 20, and 400 μg/kg bw/day, respectively (USEPA 2013, Wang et al. 2018, Zhu et al. 2019). HQ indicates the risk quotient of the individual PAEs to human health by various exposure routes, and i indicates the different exposure methods. The values of HI above 1 indicates there is a chance that non-carcinogenic effects may occur, while values below 1 indicated lower or no risk of non-carcinogenic. CSF is the oral cancer slope factor, the recommend value is 1.9 per kg/μg-day for BBP and 14 kg/μg-day for DEHP (USEPA 2013, Wang et al. 2015). The values of Carcinogenic risk (CR) below 1×10-6 indicates low or negligible cancer risk, 1×10-6 to 1×10-4 acceptable cancer risk, and above 1×10-4 high cancer risk.
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[bookmark: _Hlk36936409]Fig. S1. Sampling sites in Chengdu city.
Table S1 Concentrations (μg/g) of individual phthalate ester in household dust from Chengdu (n = 23).
	 
	Min
	Max
	Median
	Mean

	DMP
	nd
	0.42
	0.04
	0.11

	DEP
	nd
	0.80
	0.18
	0.25

	DAP
	0.03
	0.54
	0.11
	0.14

	DIBP
	1.70
	61.3
	11.5
	12.4

	DBP
	3.86
	365
	31.2
	62.4

	DEEP
	nd
	1.46
	0.15
	0.37

	DPP
	nd
	0.22
	0.01
	0.04

	DHP
	nd
	1.65
	0.12
	0.26

	BBP
	nd
	5.21
	1.74
	2.28

	DBEP
	0.58
	6.30
	0.10
	0.55

	DCHP
	28.8
	939
	89.2
	190

	DEHP
	48.2
	2621
	151
	452

	DNOP
	0.26
	3.25
	0.84
	1.13

	DINP
	0.53
	132.00
	1.05
	11.8

	DNP
	nd
	1.01
	0.01
	0.13

	∑15 PAEs
	87.9
	3623
	290
	733


 Note: nd indicated not detected.







Table S2 House factors based on questionnaire results in Chengdu household.
	Sampling sites
	Number of occupants
	Smoking
	Cooking frequency
	Sweeping frequency
	Window opening habits
	Air condition
	Floor cover
	Wall cover
	The time of last paint
	Floor level
	Age of building
	Area of building
	Pets

	S1
	3
	1
	2
	3
	2
	1
	2
	1
	2
	1
	1
	6
	1

	S2
	2
	1
	2
	3
	2
	1
	2
	1
	1
	1
	3
	3
	1

	S3
	3
	1
	2
	4
	2
	1
	2
	2
	1
	2
	2
	3
	1

	S4
	2
	2
	1
	2
	2
	1
	1
	3
	2
	1
	1
	3
	1

	S5
	3
	1
	1
	4
	2
	2
	1
	2
	3
	1
	2
	1
	1

	S6
	4
	1
	3
	3
	2
	2
	3
	3
	3
	1
	2
	4
	1

	S7
	1
	1
	1
	3
	2
	2
	1
	2
	3
	4
	2
	3
	1

	S8
	4
	1
	4
	3
	2
	1
	4
	2
	3
	4
	2
	5
	1

	S9
	3
	1
	3
	3
	2
	1
	3
	2
	1
	4
	4
	2
	1

	S10
	4
	2
	3
	2
	2
	1
	3
	3
	3
	4
	3
	1
	2

	S11
	3
	1
	4
	3
	2
	1
	4
	2
	3
	3
	3
	7
	1

	S12
	2
	2
	3
	2
	1
	1
	3
	3
	1
	2
	1
	6
	2

	S13
	4
	2
	4
	2
	2
	1
	4
	2
	2
	3
	2
	3
	1

	S14
	2
	1
	4
	3
	2
	1
	5
	2
	3
	3
	4
	2
	1

	S15
	3
	2
	4
	2
	1
	1
	5
	4
	1
	3
	2
	5
	2

	S16
	4
	2
	3
	1
	1
	2
	3
	4
	2
	2
	4
	2
	2

	S17
	4
	1
	4
	3
	2
	2
	4
	1
	1
	2
	1
	4
	1

	S18
	5
	1
	3
	2
	2
	1
	3
	2
	2
	4
	4
	2
	1

	S19
	2
	1
	2
	4
	2
	1
	2
	1
	3
	4
	4
	5
	2

	S20
	3
	2
	2
	4
	2
	1
	2
	2
	1
	3
	3
	5
	1

	S21
	4
	1
	2
	3
	2
	1
	2
	1
	3
	4
	2
	4
	1

	S22
	2
	1
	3
	4
	2
	1
	2
	1
	3
	4
	2
	5
	2

	S23
	2
	1
	3
	3
	2
	2
	1
	1
	1
	4
	1
	6
	1

	 
	1, 1
2, 2
3, 3
4, >4
	1, Non-smoking
2, Smoking
	1, Zero
2, Once a day
Twice a day
4, > 3 a day
	1, Once a fortnight 
2, Once a week
3, 2-3 times a week
4, Everyday
	1, 2-3 times a week
2, Everyday 
	1, Yes
2, No
	1, Tile
2,Concrete
3, Wood
4, Wood and tiles
5, Wood and carpets
	1, White lime paint 2, Wallpaper
3, Latex paint
4, Wallpaper and latex paint
	1, 0-1 years
2, 1-5 years 
3, > 5 years
	1, 1-5
2, 6-10
3, 11-15
4, 16-23
	1, 1-5 
2, 6-10 
3, 11-20 
4, > 20
	1, ＜50    
 2, 50-70  
 3, 70-90, 
 4, 90-110
5, 110-130     
6, 130-150 7, 150-180
	1, NO
2, Yes



	Phthalate ester
	Recoveries (mean ± sd, %)
	LODs (μg/g)
	LOQs (μg/g)

	DMP
	86.3 ± 9.5%
	0.0001
	0.0003

	DEP
	88.2 ± 4.3%
	0.0002
	0.0006

	DAP
	91.2 ± 7.4%
	0.0004
	0.0012

	DIBP
	102 ± 11.3%
	0.0002
	0.0006

	DBP
	105 ± 11.5%
	0.0002
	0.0006

	DEEP
	89.0 ± 8.9%
	0.002
	0.006

	DPP
	87.9± 8.1%
	0.0003
	0.0009

	DHP
	106 ± 15.4%
	0.0005
	0.0015

	BBP
	106 ± 12.8%
	0.0009
	0.0027

	DBEP
	90.2 ± 9.5%
	0.0039
	0.0117

	DCHP
	109 ± 6.2%
	0.0005
	0.0015

	DEHP
	110 ± 12%
	0.001
	0.003

	DNOP
	100 ± 10.3%
	0.001
	0.003

	DINP
	103 ± 13.5%
	0.007
	0.021

	DNP
	89.9 ± 8.4%
	0.005
	0.015


Table S3. Recoveries (%, mean ± SD) from spiked matrices, limits of detection (LODs) and limits of quantitation (LOQs) for PAE congener

Table S4 Parameters used for characterization of human exposure from household dust.

	Parameters
	Unit
	children
	adults
	Rference

	Dust ingestion rate (IngR)
	mg/d
	60
	30
	USEPA (2011)

	Inhalation rate (InhR) 
	m3/d
	7.6
	20
	Van den Berg (1995)

	Exposure frequency (EF)
	d/year
	300
	300
	Questionnaire in this study

	Exposure duration (ED) 
	year
	6
	7a
	USEPA (2001)

	Unit conversion factor (CF)
	
	10-6
	10-6
	

	Body weight (BW) 
	kg
	16
	60
	Questionnaire in this study

	Particle emission factor (PEF)
	m3/kg
	1.36×109
	1.36×109
	USEPA (2001)

	Dermal exposure area (SA)
	cm2
	2800
	5700
	USEPA (2001)

	Skin adherence factor (SL) 
	mg/cm2/d
	0.2
	0.07
	USEPA (2001)

	Dermal adsorption fraction (ABS)
	Unitless
	0.001
	0.001
	Ferreira Baptista andDe Miguel (2005)

	Averaging time(AT)(non-carcinogen)
	d
	ED×365
	ED×365
	Ferreira Baptista andDe Miguel (2005)

	Averaging time(AT)(carcinogen)
	d
	25550
	25550
	Ferreira Baptista andDe Miguel (2005)


a, EDadult = duration in Chengdu (years) × (T/24)), and T is h/day stay at home, which obtained from questionnaire in this study.
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