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For the gas samples, all gas samples were first pretreated using a three-stage cold trap concentrator system (Entech 7200, USA) and analyzed for gas components by gas chromatography-mass spectrometry (Agilen 5975C/7890A, USA). The GC columns were HP-1 column (60 m×250 μm×1 μm) and HP-PLOT/Q+PT column (30 m×320 μm×20 μm), with column flow rates set at 1.0 and 2.5 mL/min, respectively. The warming procedure was as follows: the initial temperature was 5℃ for 6 minutes, ramping up to 170℃ at a rate of 5℃/min for 5 minutes, and then further increasing to 220℃ at a rate of 15℃/min for 6 minutes, with a full run time of 53.3 minutes. The carrier gas consisted of high-purity helium (99.999%) at a flow rate of 15 mL/min. The mass spectrometry conditions were inlet temperature of 180℃, and the injection mode was split injection (split ratio of 50:1), the column flow rate was 1.0 mL/min, the ion source temperature and the MS Quaternary temperature were 230℃ and 150℃, respectively, the transfer line temperature was 250℃, the solvent delay was 7.2 min. The charge-to-mass ratios of the detector ranged from 30 m/z to 300 m/z, and the ionization voltage was 70 eV. The compounds were quantified by internal standard method by comparing the retention time of the compounds with that of the standard gas. The standard gases and internal standard gases were purchased from Linde Gases, USA. For solid samples, the MC, pH and VS of the collected solid samples were tested according to general standard CJT 96-2013. The total protein was determined according to the Kjeldahl method (GB 5009.5-2016), the total fat was determined by the Soxhlet extraction method (GB 5009.6-2016), the total sugar was calculated by the difference subtraction method, i.e., the total composition of the waste was subtracted from the moisture, ash, total protein and total fat. Three parallel tests were performed for each sample to minimize experimental errors.

Table S1 Olfactory thresholds of odor species (ppm, v/v).
	 Odor species
	Olfactory thresholds
	Odor species
	Olfactory thresholds

	propane
	1500
	benzene
	2.7

	n-butane
	1200
	toluene
	0.33

	n-pentane
	1.4
	styrene
	0.035

	isopentane
	1.3
	ethyl benzene
	0.17

	n-hexane
	1.5
	o-xylene
	0.38

	2,2-dimethyl butane
	20
	m-xylene
	0.041

	2,3-dimethyl butane
	0.42
	n-propyl benzene
	0.0038

	2-methyl pentane
	7
	1,2,4-trimethyl benzene
	0.12

	3-methyl pentane
	8.9
	1,3,5-trimethyl benzene
	0.17

	n-Heptane
	0.67
	o-ethyl toluene
	0.074

	2-methyl hexane
	0.42
	m-ethyl toluene
	0.018

	3-methyl hexane
	0.84
	p-ethyl toluene
	0.0083

	n-octane
	1.7
	naphthalene
	0.038

	2-methyl heptane
	0.11
	m-diethyl benzene
	0.07

	3-methyl heptane
	1.5
	p-diethyl benzene
	0.00039

	n-nonane
	2.2
	monochlorobenzene 
	1.3

	n-decane
	0.62
	1,2,4-trichlorobenzene
	2.96

	n-undecane
	0.87
	isopropyl alcohol
	26

	n-dodecane
	0.11
	acetaldehyde
	0.0015

	cyclohexane
	2.5
	acrolein
	0.0036

	methyl cyclopentane
	1.7
	propionaldehyde
	0.001

	methyl cyclohexane
	0.15
	crotonaldehyde
	0.023

	propene
	13
	methacrolein
	0.0085

	1,3-butadiene
	0.23
	acetone
	42

	1-butene
	0.36
	2-ketone
	0.44

	2-methyl-1,3-butadiene
	0.048
	methyl n-butyl ketone
	0.024

	1-pentene
	0.1
	vinyl acetate
	0.4

	1-hexene
	0.14
	ethyl acetate
	0.87

	vinyl chloride
	15
	methyl methacrylate
	0.21

	dichloromethane
	160
	1,4-dioxane
	22

	1,1-dichloroethene
	1.08
	carbon disulfide
	0.21

	1,2-dichloroethane
	87
	
	

	chloroform
	3.8
	
	

	trichloroethylene
	3.9
	
	

	carbon tetrachloride
	4.6
	
	

	perchloroethylene
	0.77
	
	





Table S2 Average physical and chemical properties of food waste in all samples.
	Season
	Sample
	pH
	MC/%
	VS/%
	Total
sugar
	Crude
fat
	Crude
protein

	Spring
	0 h
	4.10 
	83.34 
	94.54
	38.53 
	15.88 
	12.32 

	
	12 h
	3.87 
	76.55 
	88.43
	32.70 
	22.60 
	17.03 

	
	24 h
	4.13 
	83.01 
	80.58
	30.75 
	9.48 
	15.90 

	
	36 h
	3.62 
	76.82 
	92.72
	29.01 
	10.86 
	13.54 

	
	48 h
	3.71 
	72.88 
	91.11
	30.09 
	12.68 
	11.81 

	
	60 h
	3.44 
	82.92 
	90.40
	28.47 
	13.18 
	12.70 

	
	72 h
	3.50 
	68.01 
	89.60
	37.58 
	14.85 
	14.47 

	Summer
	0 h
	3.45 
	78.04 
	88.24
	29.35 
	10.14 
	9.90 

	
	12 h
	3.08 
	84.69 
	94.45
	37.85 
	17.79 
	17.59 

	
	24 h
	3.41 
	87.77 
	78.69
	36.07 
	9.85 
	14.86 

	
	36 h
	3.17 
	85.95 
	84.88
	23.37 
	10.33 
	13.68 

	
	48 h
	4.28 
	74.51 
	89.66
	14.66 
	6.39 
	7.21 

	
	60 h
	4.55 
	68.01 
	94.40
	23.73 
	14.60 
	18.40 

	
	72 h
	3.19 
	59.78 
	88.40
	19.07 
	4.26 
	4.53 

	Autumn
	0 h
	5.22 
	71.89 
	88.80
	21.99 
	7.40 
	11.50 

	
	12 h
	3.62 
	75.14 
	92.96
	22.27 
	8.98 
	15.64 

	
	24 h
	3.77 
	85.90 
	90.65
	32.05 
	15.01 
	18.66 

	
	36 h
	4.74 
	76.23 
	93.33
	19.64 
	17.57 
	17.26 

	
	48 h
	3.92 
	79.63 
	91.38
	24.09 
	8.63 
	14.37 

	
	60 h
	5.23 
	78.81 
	79.21
	23.19 
	11.60 
	14.24 

	
	72 h
	4.82 
	77.85 
	85.07
	17.35 
	6.75 
	16.05 

	Winter
	0 h
	4.22 
	70.36 
	96.10
	23.01 
	17.54 
	12.12 

	
	12 h
	3.32 
	80.34 
	83.33
	31.78 
	13.34 
	9.81 

	
	24 h
	3.57 
	53.04 
	85.80
	17.12 
	13.88 
	11.14 

	
	36 h
	3.39 
	67.45 
	83.20
	46.76 
	15.66 
	18.00 

	
	48 h
	3.35 
	71.73 
	85.96
	27.15 
	13.40 
	13.35 

	
	60 h
	3.58 
	59.19 
	90.30
	28.33 
	13.47 
	13.08 

	
	72 h
	3.41 
	68.82 
	80.30
	30.90 
	14.62 
	17.99 


*The unit of total sugar, crude fat and crude protein in the table is ‘/% VS’.
Table S3 Species of VOCs in four seasons 
	Species
	Detection 
limit value 
	Spring
	Summer
	Autumn
	Winter

	ethane
	0.3
	9.25
	12.41
	9.76
	11.91

	propane
	0.4
	6.85
	19.18
	27.43
	15.61

	n-butane
	0.5
	3.74
	39.31
	17.26
	14.38

	isobutane
	0.5
	104.73
	101.83
	2.24
	289.54

	n-pentane
	0.6
	59.68
	1483.01
	40.62
	108.16

	isopentane
	0.6
	0
	40.82
	2.87
	13.83

	n-hexane
	0.3
	16.21
	68.31
	7.32
	5.25

	2,2-dimethyl butane
	0.8
	0
	15.87
	0
	0

	2,3-dimethyl butane
	0.8
	0
	0.14
	1.82
	0.09

	2-methyl pentane
	0.8
	0.46
	2.83
	3.8
	1.23

	3-methyl pentane
	0.8
	0.87
	9.68
	1.03
	0.68

	n-Heptane
	0.4
	11.57
	213.23
	7.46
	25.48

	2,4-dimethyl pentane
	0.9
	0
	0.2
	0
	0

	2-methyl hexane
	0.9
	0
	2.85
	0.41
	0

	3-methyl hexane
	0.9
	0
	3.17
	0.59
	0.07

	n-octane
	1
	30.33
	182.25
	46.76
	3.78

	2,3,4-trimethyl pentane
	1
	0
	0.1
	0
	0

	2-methyl heptane
	1
	0.46
	4.54
	4.2
	0

	3-methyl heptane
	1
	0
	3.31
	2.63
	0

	n-nonane
	1
	40.51
	48.73
	33.57
	6.17

	n-decane
	1
	15.84
	8.12
	4.23
	0.32

	n-undecane
	1
	2.98
	3.71
	0
	0.32

	n-dodecane
	2
	35.96
	14.24
	0
	0

	cyclopentane
	0.6
	0
	2.14
	0.17
	0.57

	cyclohexane
	0.6
	2.48
	3.74
	0.51
	1.16

	methyl cyclopentane
	0.8
	1.26
	0
	0.14
	0.33

	methyl cyclohexane
	0.9
	225.86
	503.59
	15.9
	11.83

	acetylene
	0.2
	1.95
	0.98
	3.78
	3.86

	ethene
	0.3
	17.09
	18.15
	10.36
	10.4

	propene
	0.2
	68.61
	159.27
	84.34
	53.81

	1,3-butadiene
	0.09
	0
	0.09
	0
	0.01

	1-butene
	0.5
	0.27
	25.08
	12.13
	23.77

	cis-2-butene
	0.5
	0
	0.65
	0
	0

	trans-2-butene
	0.5
	0
	1.33
	0
	0

	2-methyl-1,3-
	0.6
	12.56
	46.52
	11.16
	0.37

	butadiene
	0.6
	
	
	
	

	1-pentene
	0.6
	0
	5.53
	2.46
	1.82

	cis-2-pentene
	0.6
	0
	1.81
	0.22
	0.22

	trans-2-pentene
	0.8
	0
	3.24
	0.91
	0.61

	1-hexene
	0.3
	0
	0.48
	0.12
	0.08

	methyl chloride
	0.1
	3.91
	44.22
	6
	10.91

	vinyl chloride
	0.9
	0
	0
	0
	0.24

	ethyl chloride
	0.5
	0
	0
	0
	0.09

	dichloromethane
	0.1
	8.7
	10.97
	12.47
	20.99

	1,1-dichloroethene
	0.7
	0.16
	28.91
	0
	0.44

	1,1-dichloroethane
	0.7
	0
	0
	0.08
	0

	1,2-dichloroethane
	0.5
	0
	1.56
	10.57
	4.91

	trans-1,3-dichloropropene
	0.6
	0
	0
	0
	0.09

	1,2-dichloropropane
	0.5
	0
	0
	0.5
	1.29

	chloroform
	0.5
	1.06
	18.85
	0.79
	2.8

	Freon-12
	0.6
	2.47
	3.17
	1.61
	2.5

	trichloroethylene
	0.7
	2.28
	11.37
	4.5
	2.77

	Freon-11
	0.2
	0.17
	2.38
	1
	2.06

	carbon tetrachloride
	0.2
	0
	1.13
	0.65
	0.78

	perchloroethylene
	0.7
	1.62
	27.03
	3.38
	3.48

	Freon-113
	0.2
	0
	0
	0
	0.1

	benzene
	0.5
	1.97
	2.06
	4.83
	4.9

	toluene
	0.6
	25.04
	33.83
	33.65
	48.74

	styrene
	0.6
	5.77
	10.11
	6.42
	1.05

	ethyl benzene
	0.6
	0.77
	3.77
	1.48
	1.14

	o-xylene
	0.6
	2.51
	4.8
	1.79
	0.85

	m-xylene
	1
	10.73
	5.45
	2.5
	2.54

	n-propyl benzene
	1
	0
	1.06
	0
	0

	1,2,3-trimethyl benzene
	1
	10.99
	18.18
	0
	0

	1,2,4-trimethyl benzene
	0
	0.66
	0.83
	0.24
	0.09

	1,3,5-trimethyl benzene
	1
	0
	0.09
	0.18
	0

	o-ethyl toluene
	1
	0.71
	2.68
	0
	0

	m-ethyl toluene
	0.9
	0.17
	0.68
	0
	0

	p-ethyl toluene
	0.7
	0.1
	0.16
	0
	0

	naphthalene
	1
	0.72
	3.08
	0
	0

	m-diethyl benzene
	1
	0
	0.1
	0
	0

	p-diethyl benzene
	0.7
	0
	1.11
	0
	0

	monochlorobenzene
	0.7
	0
	0
	0.24
	0

	2-chlorotoluene
	0.5
	0
	0.51
	0
	0

	m-dichlorobenzene
	0.7
	0
	0.6
	0
	0.15

	1,2,4-trichlorobenzene
	0.6
	0.48
	0.09
	0
	0

	isopropyl alcohol
	0.1
	10.57
	36.33
	0.79
	9.68

	acetaldehyde
	0.1
	0
	512.66
	0
	0

	acrolein
	0.1
	0
	15.59
	0
	0

	propionaldehyde
	0.1
	0
	2.46
	0
	0

	crotonaldehyde
	0.1
	0
	39.53
	0
	0

	methacrolein
	0.1
	0
	2.69
	0
	0

	hexanal
	0.1
	0
	8.66
	0
	0

	benzaldehyde
	0.1
	0
	2.06
	0
	0

	acetone
	0.1
	239.75
	236.24
	0
	0

	methyl ethyl ketone
	0.1
	61.4
	1434.16
	0
	0

	4-methyl-2-pentanone
	0.6
	0
	0
	0.41
	0

	methyl n-butyl ketone
	0.9
	0
	2.74
	0
	0

	vinyl acetate
	0.5
	54.94
	36.01
	17
	56.6

	ethyl acetate
	0.6
	254.2
	75.62
	21.68
	495.5

	methyl methacrylate
	0.5
	0
	0
	0
	0.06

	methyl t-butyl ether
	0.5
	0
	1.18
	1.4
	0.93

	1,4-dioxane
	0.5
	0
	7.42
	0
	0


*The unit of species of VOCs and ‘Detection limit values’ in the table is ‘μg/m3’.

Table S4 Odor index of VOCs in four seasons 
	Species
	Spring
	Summer
	Autumn
	Winter

	propane
	0.000 
	0.000 
	0.000 
	0.000 

	n-butane
	0.000 
	0.000 
	0.000 
	0.000 

	n-pentane
	0.013 
	0.330 
	0.009 
	0.024 

	isopentane
	0.000 
	0.010 
	0.001 
	0.003 

	n-hexane
	0.003 
	0.012 
	0.001 
	0.001 

	2,2-dimethyl butane
	0.000 
	0.000 
	0.000 
	0.000 

	2,3-dimethyl butane
	0.000 
	0.000 
	0.001 
	0.000 

	2-methyl pentane
	0.000 
	0.000 
	0.000 
	0.000 

	3-methyl pentane
	0.000 
	0.000 
	0.000 
	0.000 

	n-Heptane
	0.004 
	0.071 
	0.002 
	0.009 

	2-methyl hexane
	0.000 
	0.002 
	0.000 
	0.000 

	3-methyl hexane
	0.000 
	0.001 
	0.000 
	0.000 

	n-octane
	0.004 
	0.021 
	0.005 
	0.000 

	2-methyl heptane
	0.001 
	0.008 
	0.008 
	0.000 

	3-methyl heptane
	0.000 
	0.000 
	0.000 
	0.000 

	n-nonane
	0.003 
	0.004 
	0.003 
	0.000 

	n-decane
	0.004 
	0.002 
	0.001 
	0.000 

	n-undecane
	0.000 
	0.001 
	0.000 
	0.000 

	n-dodecane
	0.043 
	0.017 
	0.000 
	0.000 

	cyclohexane
	0.000 
	0.000 
	0.000 
	0.000 

	methyl cyclopentane
	0.000 
	0.000 
	0.000 
	0.000 

	methyl cyclohexane
	0.344 
	0.767 
	0.024 
	0.018 

	propene
	0.003 
	0.007 
	0.003 
	0.002 

	1,3-butadiene
	0.000 
	0.000 
	0.000 
	0.000 

	1-butene
	0.000 
	0.028 
	0.013 
	0.026 

	2-methyl-1,3-butadiene
	0.086 
	0.319 
	0.077 
	0.003 

	1-pentene
	0.000 
	0.018 
	0.008 
	0.006 

	1-hexene
	0.000 
	0.001 
	0.000 
	0.000 

	vinyl chloride
	0.000 
	0.000 
	0.000 
	0.000 

	dichloromethane
	0.000 
	0.000 
	0.000 
	0.000 

	1,1-dichloroethene
	0.000 
	0.006 
	0.000 
	0.000 

	1,2-dichloroethane
	0.000 
	0.000 
	0.000 
	0.000 

	chloroform
	0.000 
	0.001 
	0.000 
	0.000 

	trichloroethylene
	0.000 
	0.000 
	0.000 
	0.000 

	carbon tetrachloride
	0.000 
	0.000 
	0.000 
	0.000 

	perchloroethylene
	0.000 
	0.005 
	0.001 
	0.001 

	benzene
	0.000 
	0.000 
	0.001 
	0.001 

	toluene
	0.018 
	0.025 
	0.025 
	0.036 

	styrene
	0.036 
	0.062 
	0.039 
	0.006 

	ethyl benzene
	0.001 
	0.005 
	0.002 
	0.001 

	o-xylene
	0.001 
	0.003 
	0.001 
	0.000 

	m-xylene
	0.055 
	0.028 
	0.013 
	0.013 

	n-propyl benzene
	0.000 
	0.052 
	0.000 
	0.000 

	1,2,4-trimethyl benzene
	0.001 
	0.001 
	0.000 
	0.000 

	1,3,5-trimethyl benzene
	0.000 
	0.000 
	0.000 
	0.000 

	o-ethyl toluene
	0.002 
	0.007 
	0.000 
	0.000 

	m-ethyl toluene
	0.002 
	0.007 
	0.000 
	0.000 

	p-ethyl toluene
	0.002 
	0.004 
	0.000 
	0.000 

	naphthalene
	0.003 
	0.014 
	0.000 
	0.000 

	m-diethyl benzene
	0.000 
	0.000 
	0.000 
	0.000 

	p-diethyl benzene
	0.000 
	0.476 
	0.000 
	0.000 

	monochlorobenzene 
	0.000 
	0.000 
	0.000 
	0.000 

	1,2,4-trichlorobenzene
	0.000 
	0.000 
	0.000 
	0.000 

	isopropyl alcohol
	0.000 
	0.001 
	0.000 
	0.000 

	acetaldehyde
	0.000 
	174.0 
	0.000 
	0.000 

	acrolein
	0.000 
	1.733 
	0.000 
	0.000 

	propionaldehyde
	0.000 
	0.951 
	0.000 
	0.000 

	crotonaldehyde
	0.000 
	0.550 
	0.000 
	0.000 

	methacrolein
	0.000 
	0.101 
	0.000 
	0.000 

	acetone
	0.002 
	0.002 
	0.000 
	0.000 

	2-ketone
	0.043 
	1.014 
	0.000 
	0.000 

	methyl n-butyl ketone
	0.000 
	0.026 
	0.000 
	0.000 

	vinyl acetate
	0.036 
	0.023 
	0.011 
	0.037 

	ethyl acetate
	0.074 
	0.022 
	0.006 
	0.145 

	methyl methacrylate
	0.000 
	0.000 
	0.000 
	0.000 

	1,4-dioxane
	0.000 
	0.000 
	0.000 
	0.000 

	carbon disulfide
	0.059 
	0.251 
	0.020 
	0.006 



Table S5 Species of VOCs with associated risk factors detected in food waste bins
	Species
	Non-carcinogenic VOCs
	Carcinogenic VOCs

	 Alkanes
	n-pentane
n-hexane
n-Heptane
cyclohexane
	-

	Alkenes
	propene
1,3-butadiene
	
1,3-butadiene

	Halogenated hydrocarbons
	methyl chloride
vinyl chloride
ethyl chloride
dichloromethane
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethane
1,2-dichloropropane
chloroform
Freon-12
trichloroethylene
Freon-11
carbon tetrachloride
perchloroethylene
Freon-113
	methyl chloride
vinyl chloride

dichloromethane
1,1-dichloroethane

1,2-dichloroethane
1,2-dichloropropane
chloroform

trichloroethylene

carbon tetrachloride
perchloroethylene


	Aromatic compounds
	benzene
styrene
ethyl benzene
o-xylene
m-xylene
1,2,4-trimethyl benzene
1,3,5-trimethyl benzene
naphthalene
monochlorobenzene 
	benzene

ethyl benzene




naphthalene


	Oxygenated compounds
	isopropyl alcohol
acrolein
acetone
methyl ethyl ketone
methyl n-butyl ketone
ethyl acetate
methyl methacrylate
methyl t-butyl ether
1,4-dioxane
	






methyl t-butyl ether
1,4-dioxane

	Sulfur compounds
	carbon disulfide
	-


*Bold text in this table indicates dual risk species.










