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Table S1. The concentrations of carbonyls in standard mixture solutions.
	No.
	Standard mixed solution* (μL)
	[bookmark: OLE_LINK4]DNPH# (μL）
	Final concentration (μg/mL)

	Std-1
	10
	990
	0.1

	Std-2
	50
	950
	0.5

	Std-3
	100
	900
	1

	Std-4
	500
	500
	5

	Std-5
	1000
	0
	10


*Eight standard carbonyl-2,4-DNPHs (352603, o2si, 500mg/L) were diluted to 10 μg/mL in DNPH solution to get the standard mixed solution.
#1.689 g DNPH (HPLC, Aladdin) was firstly dissolved in 250 mL acetonitrile (HPLC, Supelco) and 1.4 mL perchloric acid (Analytically pure, Guangzhou Chemical Reagent Factory), then diluted by 250 mL ultrapure water (Milli-Q Direct 8) to obtain DNPH solution.

Table S2. The instrument parameters of UPLC in carbonyls analysis.
Column: ACQUITY UPLC HSS T3 2.1×100 mm×1.8 μm
Column temperature: 40 ℃; Mobile phase A: ultrapure water; Mobile phase B: acetonitrile; 
Injection volume：4 μL; Flowing rate: 0.3 mL/min; UV determine wavelength: 365 nm;
The gradient procedure:
	Time（min）
	Mobile phase A（%）
	Mobile phase B（%）

	0
	50
	50

	4
	32
	68

	10
	32
	68

	11
	50
	50

	14
	50
	50



[bookmark: OLE_LINK8]Figure S1. The UPLC analysis of eight standard carbonyls with gradient concentrations.
[image: ]
Figure S2. The standard curves of carbonyls in UPLC analysis.
[image: ]
Figure S3. The UPLC analysis of ECM, ECT and CS.
[image: ]

Table S3. The concentrations of VOCs in standard mixture solutions.
	No.
	Concentration（μg/ml）

	
	1,3-Butadiene
	Isoprene
	Acrylonitrile
	Benzene
	Methylbenzene
	Benzene-d6*

	Std-1
	1
	10.8
	3.6
	4
	4
	40

	Std-2
	2.5
	27
	9
	10
	10
	40

	Std-3
	5
	54
	18
	20
	20
	40

	Std-4
	10
	108
	36
	40
	40
	40

	Std-5
	20
	216
	72
	80
	80
	40


* Benzene-d6 as the internal standard.
[bookmark: OLE_LINK6]
Figure S4. The standard curves of VOCs in GC-MS analysis.
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Table S4. The concentrations of TSNAs in standard mixed solutions.
	No.
	[bookmark: OLE_LINK1]TSNAs mixed solution* (μL)
	[bookmark: OLE_LINK2]Internal standard mixed solution# (μL)
	Ammonium acetate△ (μL)
	TSNAs (ng/ml)

	[bookmark: OLE_LINK20]Std-1
	Std-3 (100)
	45
	855
	0.1

	Std-2
	Std-5 (100)
	45
	855
	0.5

	Std-3
	10
	50
	940
	1.0

	Std-4
	20
	50
	930
	2.0

	Std-5
	50
	50
	900
	5.0


*The concentrations of NNN, NAB, NAT, NNK (Toronto Research Chemicals, US) in TSNAs mixed acetonitrile solution were 100 ng/mL; # The concentrations of NNN-d4, NAB-d4, NAT-d4, NNK-d4 (Toronto Research Chemicals, US) in TSNAs internal standard mixed acetonitrile solution were 20 ng/ml; △7.708g ammonium acetate diluted in 1000 mL ultrapure water.

Table S5. The instrument parameters of UPLC-MS/MS in TSNAs analysis.
Column temperature: 40 ℃; Mobile phase A: ultrapure water (10mM ammonium acetate); 
Mobile phase B: acetonitrile (0.1% acetic acid); Injection volume：5 μL; Flowing rate：0.4 mL/min;
The gradient procedure:
	Time（min）
	[bookmark: OLE_LINK5]Mobile phase A（%）
	Mobile phase B（%）

	0
	90
	10

	2
	60
	40

	4
	40
	60

	6
	10
	90

	9
	10
	90

	9.5
	90
	10

	15
	90
	10



Figure S5. The standard curves of TSNAs in UPLC-MS/MS analysis.
[image: ][image: ]
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Table S6. The concentrations of PAHs in standard mixture solution.
	No.
	PAHs mixed solution* (μL)
	[bookmark: OLE_LINK3]Acetonitrile (μL)
	Concentrations of PAHs (ng/mL)

	Std-1
	Std-3 (100)
	900
	10

	Std-2
	25
	975
	50

	Std-3
	50
	950
	100

	Std-4
	100
	900
	200

	Std-5
	250
	750
	500


* The concentration of PAHs in the mix solution was 2 μg/mL, which diluted by acetonitrile from the standard mixture solution (Contains 16 PAHs, 347786, o2si, 200mg/L 1mL).

Figure S6. The standard curves of PAHs in GC-MS/MS analysis.
[image: ] [image: ]

Figure S7. Standard curves of the metal concentration analysis by ICP-MS.
[image: ]
Figure S8. The metal elements analysis of ECM by ICP-MS.
[image: ]
Figure S9. The metal elements analysis of ECT by ICP-MS.
[image: ]

Figure S10. The metal elements analysis of CS by ICP-MS.
[image: ]
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Compound name: NNN

Corelation coefficient: r = 0.992424, 2 = 0.984905

Calibration curve: 0.975677 * x + 0.152107

Response type: Internal Std ( Ref 2 ), Area * (IS Conc. /1S Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Compound name: NAT

Corelation coefficient: r = 0.985826, 12 = 0971852

Calibration curve: 1.01634 * x + 0.0216011

Response type: Internal Std ( Ref 4 ), Area * (IS Conc. /IS Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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‘Compound name: NAB

Correlation coefficient: r = 0.983105, "2 = 0.966496

Calibration curve: 0.760833 * x + 0.0258473

Response type: Internal Std ( Ref 6 ), Area * (IS Conc. /IS Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Compound name: NNK

Correlation coefficient: r = 0.984931, 2 = 0.970089

Calibration curve: 0.358478 * x + 0.0206543
Response type: Internal Std ( Ref 8 ), Area * (IS Conc. /IS Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Analysis index: 27 Analysis started at:  2020/6/12 16:34:16

Analysis label: ECM-1  User name: OPTIPLE-3BLD1DA\Administrator
[ 27AI (KED)  52Cr (KED) _ 55Mn (KED) _ 57Fe (KED) _ 59Co (KED)
Concentration 60.140 ppb 2.926 ppb -0.547 ppb -0.895 ppb 0.039 ppb
Intensity 3637 cps 5,653 cps 940 cps 2,133 cps 271 cps
[ 60Ni (KED)  63Cu (KED)  66Zn (KED) _ 73Ge (KED) _75As (KED)
Concentration  47.746 ppb. -3.606 ppb 52.546 ppb 109.286 % 0.874 ppb
Intensit 31,036 cps 36,608 cps 32,072 cps 5.019 cps 482 cps
[ 77Se (KED)  111Cd (KED) 115In (KED)  118Sn (KED)  121Sb (KED)
Concentration  -0.213 ppb. 0.004 ppb 104.874 % 10.604 ppb 0.050 ppb
Intensity Ocps 29cps 255904 cps 12,392 cps 130 cps
Category _ 202Hg (KED) _ 208Pb (KED) _ 209Bi (KED)
Concentration -0.730 ppb 1.897 ppb 100.431 %
Intensit 2,270 cps 56.092cps 1,304,710 cps
Analysis index: 28 Analysis started at:  2020/6/12 16:37:21
Analysis label: ECM-2  User name: OPTIPLE-3BLD1DA\Administrator
[ 27A1 (KED) _ 52Cr (KED) __ 55Mn (KED) __ 57Fe (KED) __ 59Co (KED)
Concentration 57,888 ppb -1.582 ppb. -6.964ppb  -56.646 ppb -0.026 ppb
Intensit 3644 cps 5713 cps 915 cps 2,175 cps 265 cps
Category 60Ni (KED)  63Cu (KED) _ 66Zn (KED) _ 73Ge (KED) __75As (KED)
Concentration  56.114 ppb 13.157ppb  80.661 ppb 107.761% 0.737 ppb
Intensit 31,051 cps 36.865 cps 32,576 cps 4,949 cps 492 cps
[ 77Se (KED) _ 111Cd (KED) __ 115In (KED) _ 118Sn (KED) __121Sb (KED)
Concentration  -0.421 ppb 0.002 ppb. 105.128 % -6.838 ppb. 0.078 ppb
Intensity 1cps 25cps 256,526 cps 6.833 cps 142cps
Category __ 202Hg (KED) __ 208Pb (KED) _209Bi (KED)
Concentration 1.500 ppb 3.384 ppb 100.618 %

Intensity 2.271¢ps 56,801 cps  1,307.137 cps
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Analysis index: 21 Analysis started at:  2020/6/12 16:15:40

Analysis label: ECT-1 User name: OPTIPLE-3BLD1DAdministrator
Concentration 39.660 ppb 3.096 ppb. ~0.643 ppb. -2.312 ppb. '0.024 ppb.
Intensit 3.115¢ps 5.227 cps 817 cps 1.902 cps 222 cps
Concentration  48.530 ppb -2.982 ppb 56.815 ppb 98.700 % 1.139 ppb
intensit 28.340 cps 33.745 cps 29.754 cps 4,533 cps 452 cps
Category 77Se (KED) 111Cd (KED) 115In (KED) 118Sn (KED) 121Sb (KED)
Concentration 0.206 ppb. 0.012 ppb 100.877 % 0.122 ppb 0.069 ppb.
intensit 1cps 30cps 246152 cps 6.404 cps 133 cps
Category 202Hg (KED) 208Pb (KED) 209Bi (KED)

Concentration 0.644 ppb. 2.039 ppb 99.781 %

Intensity 3.455 cps 56.654 cps 1.296.261 cps

Analysis index: 22 Analysis started at:  2020/6/12 16:18:46

Analysis label: ECT-2  User name: OPTIPLE-3BLD1DAdministrator

Category 27AI (KED) 52Cr (KED)  55Mn (KED)  57Fe (KED)  59Co (KED)
Concentration  -99.112 ppb ~4.293 ppb -6.388ppb  -77.324 ppb -0.043 ppb
Intensit 2,085 cps 3,304 cps 1,046 cps 1,687 cps 222 cps
Category 60Ni (KED)  63Cu (KED)  662n (KED)  73Ge (KED) 75As (KED)
Concentration 14.625 ppb 2.196 ppb 63.372 ppb 100.486 % 0.875 ppb
Intensity 11,717 cps 21,974 cps 27,085 cps 4,615 cps 468 cps
Category 77Se (KED)  111Cd (KED)  115In (KED)  118Sn (KED)  121Sb (KED)
Concentration  -0.589 ppb 0.027 ppb 102.856 % ~7.835 ppb 0.008 ppb
Intensity 1cps 34cps 250,981 cps 6,152 cps 108 cps

Category 202Hg (KED) 208Pb (KED) 209Bi (KED)

Concentration  1.825 ppb 5.776 ppb 102.498 %
Intensit 2,606 cps 73.793cps 1331555 cps
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Analysis index: 23 Analysis started at:  2020/6/12 16:21:51

Analysis label: CS-1  User name: OPTIPLE-3BLD1DA\Administrator
[ 27AI(KED)  52Cr (KED) _ 55Mn (KED)  57Fe (KED)  59Co (KED)
Concentration 171.834 ppb 2.125 ppb 3.578 ppb 84.109 ppb 0.221 ppb
Intensit 4,333 cps 4,660 cps 2272cps 3410cps 529 cps
[ 60Ni (KED) _ 63Cu (KED) _ 66Zn (KED) __ 73Ge (KED) __ 75As (KED)
oncentration 1.252 ppb 10489 ppb  389.407 ppb 101.830 % 35.845 ppb
Intensity 9335 cps 50.283 cps 94,968 cps 4677 cps 2770 cps
[ 77Se (KED) _ 111Cd (KED) __ 115in (KED) _ 118Sn (KED) _ 121Sb (KED)
Concentration  6.468 ppb 534.400 ppb 102.637 % 0.683 ppb 15.847 ppb
Intensity 12cps _ 190021cps __ 250.446 cps 6816 cps 7.279 cps
Category __202Hg (KED) __ 208Pb (KED) __209Bi (KED)
Concentration  -0.941ppb  193.767 ppb 103.373 %
Intensit 2145cps _ 1.346.235cps 1,342,932 cps
Analysis index: 24 Analysis started at:  2020/6/12 16:24:56
Analysis label: CS-2  User name: OPTIPLE-3BLD1DA\Administrator
[ 27AI (KED) _ 52Cr (KED) __ 55Mn (KED) __ 57Fe (KED) __ 59Co (KED)
Concentration 39,649 ppb. -2.147 ppb ~1.975 ppb 3.610 ppb 0.041 ppb
Intensit 3455 cps 5225 cps 2684 cps 3221 cps 371 cps
Category 60Ni (KED)  63Cu (KED)  66Zn (KED)  73Ge (KED) _75As (KED)
Concentration  1.939 ppb. 21.176 ppb  431.011 ppb 107.014 % 31.101 ppb
Intensity 6,861 cps 46.284cps __ 103.488cps 4.915 cps 2607 cps
Category 77Se (KED) _ 111Cd (KED) __ 115In (KED) __ 118Sn (KED) _121Sb (KED)
Concentration  6.280ppb  439.632 ppb 102422 % -1.068 ppb. 14.807 ppb
Intensity 13cps  155997cps  249.923cps 9737 cps 6.793 cps
Category _ 202Hg (KED) _ 208Pb (KED) _ 209Bi (KED)
Concentration  1.716ppb 194.156 ppb 99.718 %

Intensit 2440cps 1292164 cps  1.295.446 cps





image1.png
bt i...A/
Y '
e
- .w 2 iA.“W
I
T e —-—
— | ——
| It
i
T T
B B
B =l m
< = -
™ m.m _I,v .m
: E B

(EEENERRNRENEEY;




