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The remanufacturing process of the gearbox
1.Temporary storage: The scrapped gearboxes were transported to the workshop and placed in a temporary storage area for subsequent treatment.
2.Disintegration: Workers disassembled a gearbox into two sections: parts and a shell.
3.Parts cleaning: The parts were cleaned by ultrasonication and dried.
4.Sandblasting: The shells were polished by sandblasting.
5.Shell cleaning: The shells were cleaned by ultrasonication and dried, waiting for other surface treatments.
6.Parts inspection: The parts were inspected.
7.Assemble packing: The parts and a shell were reassembled and tested. Once the gearbox passes the test, it could be packed and stored for delivery.

Monitoring and sampling - relevant regulations and standards
1.《The determination of particulates and sampling methods of gaseous pollutants emitted from exhaust gas of stationary source》
2.《Standard for fugitive emission of volatile organic compounds》
3.《Technical guidelines for fugitive emission monitoring of air pollutants》
4.《Technical specifications for gravimetric measurement methods for PM2.5 in ambient air》
5.《Specifications and Test Procedures for PM10 and PM2.5 Sampler》
6.《Ambient air-Determination of volatile organic compounds-Sorbent adsorption and thermal desorption/gas chromatography mass spectrometry method》
7.《Ambient air-Determination of volatile organic compounds-Collected by specially-prepared canisters and analyzed by gas chromatography/mass spectrometry》
8.《Technical guide for automatic monitoring by beta ray method for particulate matter in ambient air(PM10 and PM2.5)》
9.《Ambient air and stationary source emission-Specifications and test procedures for volatile organic compounds components portable monitoring instrument based on FTIR method》


Monitoring and Sampling 
1. 3D Grid Processing Steps：Firstly, a number of unit-area grids were divided in the horizontal plane, and secondly, each unit-area grid was divided into two unit-volume grids based on the height of pollutant generation and the height of unorganized emissions, i.e., 1.5 m and 3.0 m, corresponding to the different monitoring heights.
2.VOCs Sample Collection Procedure：VOC concentrations were recorded every 60 seconds at different height monitoring points using a telescopic mobile monitoring device, a portable VOC monitor (MiniRAE 3000+, Honeywell, USA). During working hours, air pollutant concentrations were measured at equal intervals 6 to 10 times per hour, which were used to calculate the daily average of pollutant concentrations per unit volume grid. In addition, in order to estimate the unorganized emissions of VOCs and airborne particulate matter from different segments of the gearbox remanufacturing process, the daily average air flow rate at the unorganized emission outlets of doors, windows, exhaust fans, etc., in the areas of the segments was measured and calculated using an anemometer, and the daily average of the air pollutant concentrations at these points was measured and calculated using a portable VOCs monitor and a hand-held particulate matter monitor. VOC samples were collected at two transmission remanufacturing plant locations using silanisation sampling canisters (LESHI, CN) and adsorption tubes (ANPEL, CN). Each sample was taken for 60 minutes using the silanisation sampling canister (sampling flow rate: 48 ml/min). Samples were analyzed by GC-MS (7890B-5977B, Agilent, USA) after pre-enrichment and thermal desorption. The samples were sampled for 50 min each time using sorbent tubes (sampling flow: 40 ml/min) and the collected samples were analyzed by GC-MS after thermal desorption (TC-20, MARKES, UK).

VOCs Sample Collection - Tank Sampling
1.Tank cleaning: Using the tank cleaning device to clean the sampling tank, humidify to reduce the active adsorption of the tank body, and pumped it to vacuum (10 Pa) after cleaning.
2.Constant flow sampling: Bring the sampling tank to the sampling point, opened the valve, flow controller and filter, started constant flow sampling (48 ml/min), closed the valve and sealed with a sealing cap after sampling, and recorded the sampling time, location, temperature, etc.
3.Sample storage and preparation: The samples were stored at room temperature, and the analysis was completed within 20 days. Before analysis, used a vacuum pressure gauge to measure the pressure in the tank. If the tank pressure was less than 83 kPa, pressurized it to 101 kPa with high-purity nitrogen, and calculated the dilution ratio.
4.Parallel samples: 2 samples were collected from the same point, one of which was used as a parallel sample. Control variables were used during sample collection and analysis.
5.Blank sample preparation: 1 laboratory blank - sample tank with high purity nitrogen injected, cleaned and pumped to vacuum; 1 field blank - sample tank with high purity nitrogen injected, cleaned and pumped to vacuum, been brought to the site for simultaneous placement during sampling. 

Qualitative and Quantitative of VOCs - Tank Sampling
1. Cold trap concentration conditions
First-stage cold trap: Trapping temperature -150 °C, trapping flow rate 100 ml/min, desorption temperature 10 °C, valve temperature 100 °C, baking temperature 150 °C, baking time 15 min;
Secondary cold trap: Trapping temperature -15 °C, trapping flow rate 10 ml/min, trapping time 5 min, desorption temperature 180 °C, desorption time 3.5 min, baking temperature 190 °C, baking time 15 min;
Three-level focusing: Focusing temperature -160℃, analysis time 2.5 min, baking temperature 200 ℃, baking time 5 min; 
Transmission line temperature 120 ℃.
2. Gas Chromatography analysis conditions: The initial temperature was 35 °C, maintained for 5 minutes, then increased to 150 °C at a rate of 5 °C/min, maintained for 7 minutes, and then increased to 200 °C at a rate of 10 °C/min, maintained for 4 minutes. The injection port temperature was 140 °C, the solvent delay time was 5.6 minutes, and the carrier gas flow rate was 1.0 ml/min.
3. Mass Spectrometry analysis conditions: The interface temperature was 250 ℃, the ion source temperature was 230 ℃, the scanning mode was total ion scan, and the scanning range was 35-300 amu.
4.Accuracy and precision: The method was used to analyze the standard samples with 2.5 nmol/mol, 5.0 nmol/mol and 20.0 nmol/mol, and the spike-and-recovery experience（P） of the ambient air samples with scalar was determined. The mean values of RSD and P are shown in the table.
5.QA/QC: The concentrations of laboratory blank samples and field blank samples were lower than the detection limit of the method, and the RSDs of organics in parallel samples were less than 30%.  The retention time of the internal standard curve in the sample does not deviate more than 20 s from the retention time of the most recent curve (RSDs of the organics response factor of the internal standard curve were less than 30%)

VOCs sample collection- Tube sampling
1. Aging and storage of adsorption tubes: The aging temperature of the adsorption tube was 350 ℃, the aging flow was 40 ml/min, and the aging time was 10-15 minutes. After aging, the two ends of the adsorption tube were sealed and put into a sleeve, wrapped with aluminum foil and placed in a desiccator, and stored at 4°C.
2. Collection and storage of samples: Checked the air tightness of the adsorption tube, selected an adsorption tube to connect to the sampling pump, and blocked its intake end. If the flow rate of the flow meter was 0, the air tightness was good. After adjusting the flow, sampled according to the airflow direction marked on the adsorption tube (40 ml/min), and recorded the sampling information. After sampling, the adsorption tube was quickly removed, put into the cannula, wrapped with aluminum foil, placed in the desiccator equipped with activated carbon, stored at 4 ℃, and analyzed within 7 days.
3.Blank sample preparation: Prepare a field blank sample for each sampling site.
4.Parallel samples: 2 samples were collected from the same point, one of which was used as a parallel sample. Control variables were used during sample collection and analysis.

Qualitative and quantitative of VOCs - Tube Sampling
1. Thermal Desorption Reference Conditions: The transfer line temperature was 130 ℃, the initial temperature of the adsorption tube was 35 ℃, the initial temperature of the focusing tube was 35 ℃, the desorption temperature of the adsorption tube was 325 ℃, the desorption time was 3 minutes, the desorption temperature of the focusing tube was 325 ℃, and the desorption time was 5 minutes. The attached flow rate was 40 ml/min, the aging temperature of the focusing tube was 350 ℃, the dry blowing flow rate was 40 ml/min, and the dry blowing time was 2 minutes.
2. Gas Chromatography analysis conditions: The inlet temperature was 200 ℃, the carrier gas was helium, the split ratio was 5:1, the constant flow mode was 1.2 ml/min, the initial temperature was 30 ℃, maintained for 3.2 minutes, and the temperature was increased to 200 ℃ at 11 ℃/min for 3 minutes.
3. Mass Spectrometry analysis conditions: Full scan mode, the scan range was 35-270 amu, the ionization energy was 70 eV, and the interface temperature was 280 ℃.
4.Accuracy and precision: The method was used to analyze the standard samples with 5.0 μg/m3, 12.5 μg/m3 and 35.0 μg/m3, and the spike-and-recovery experience（P） of the ambient air samples with scalar was determined. The mean values of RSD and P are shown in the table.
5.QA/QC: Before sample collection, 2 adsorption tubes were selected for the blank test, and the concentrations of organics were less than the detection limit of the method. Before each sample analysis, a blank adsorption tube was used to measure the system blank, which was less than the detection limit of the method. The concentrations curves were calibrated every 24 hours with RSD less than 30%. 

Qualitative of Contamination Source Samples
1. Sample processing：All the samples were poured into a 25 ml headspace vial, the heating temperature was set to 90 °C, the heating time was 30 minutes, the injection needle temperature was 110 °C, the transfer line temperature was 150 °C, and the injection volume was 1ml.
2. Gas Chromatography analysis conditions: The initial temperature of the chromatographic column was kept at 40 °C for 10 minutes, and was raised to 230 °C at a rate of 10 °C/min for 10 minutes. The temperature of the gasification chamber was 250 °C, the temperature of the transfer line was 230 °C. The carrier gas was helium, the carrier gas flow was 1.0 ml/min. 
3. Mass Spectrometry analysis conditions: EI source, electron energy 70 eV, ion source temperature 230 ℃, quadrupole 150 ℃, full scan mode, scanning mass range is 20-500 amu.

Screening for Priority Control Pollutants - Scoring Methods in Tier 1 Screening Systems
1. Environmental effects refer to pollutant concentrations and pollutant detection rates. The mean value of pollutant concentration is measured in μg-m-3, and the pollutant detection rate refers to the percentage of a certain substance in the total number of tested samples, reflecting its occurrence and distribution in the plant area. Combined with the pollutant emission concentration and detection rate as the reference for its environmental effect scoring, the mean concentration and detection rate of air pollutants at all sampling points in the gearbox remanufacturing base are divided into 5 levels respectively.
2. Biological effects refer to pollutant environmental volatility and pollutant bioaccumulation. Ambient volatility of pollutants is assigned on the basis of the saturated vapor pressure (kPa) of the chemical in the air, while bioaccumulation of pollutants is assigned using the Bioaccumulation Factor (BAF) or the Bioconcentration Factor (BCF), and the octanol/water partition coefficient (Kow) is used where the BCF/BAF is >5000 or where the first two data are difficult to obtain. In the case of BCF/BAF>5000 or the first two data are difficult to obtain, the Kow was used. Combining the environmental volatility and bioaccumulation of pollutants as a reference for scoring their biological effects, the saturated vapor pressure of air pollutants in the gearbox remanufacturing plant and the octanol/water partition coefficient, Kow, were classified into five levels respectively.
3. General toxicity refers to the acute toxicity of pollutants, taking the LC50 (mg/m3) as an indicator, and referring to our "GB 30000.18-2013 Chemical Classification and Labelling Specification Part 18: Acute Toxicity" for classification and assignment of points. Combined with the acute toxicity of pollutants as a reference for its general toxicity scoring, the LC50 (mg/m3) of air pollutants at the gearbox remanufacturing base is divided into 5 levels.
4. Special toxicity refers to the carcinogenicity of pollutants, which means that pollutants can cause cancer cells in organisms due to the ingestion of the substance, with reference to the results of the study of the International Agency for Research on Cancer (IARC) and China's "GB 30000.23-2013 Specification for the Classification and Labelling of Chemicals, Part 23: Carcinogenicity" classification and assignment of scores. Taking the carcinogenicity of pollutants as a reference for scoring biological effects, the air pollutants in the gearbox remanufacturing base are classified into 5 levels.

Composition of VOCs in different areas of the transmission remanufacturing process
Table S1 Composition of VOCs in temporary storage area
Table S2 Composition of VOCs in disintegration area
Table S3 Composition of VOCs in parts cleaning area
Table S4 Composition of VOCs in parts inspection area
Table S5 Composition of VOCs in sandblasting area
Table S6 Composition of VOCs in assemble packing area

Table S1
Composition of VOCs in temporary storage area
	Serial Number
	Organic Matter
	Concentration
μg/m3
	DL
μg/m3
	P (——)
%
	RSD (————)
%

	1
	Benzene
	2.0
	0.3
	91.7
	4.5

	2
	Toluene
	98.8
	0.5
	96.5
	3.8

	3
	4-Ethyltoluene
	1.2
	0.9
	88.4
	1.8

	4
	Xylene
	5.6
	0.6
	89.6
	2.5

	5
	1,2,4-Trimethylbenzene
	2.0
	0.6
	86.6
	2.9

	6
	1,3,5-Trimethylbenzene
	0.0
	0.6
	91.5
	4.0

	7
	Ethylbenzene
	1.7
	0.6
	87.8
	2.6

	8
	Styrene
	2.0
	0.6
	88.8
	5.2

	9
	Chlorobenzene
	0.0
	0.7
	96.1
	3.1

	10
	Benzyl chloride
	0.0
	0.7
	94.4
	4.9

	11
	Monochloromethane
	0.0
	0.3
	93.9
	3.1

	12
	Monochloroethane
	0.0
	0.9
	85.3
	2.7

	13
	Dichloromethane
	23.0
	0.5
	92.4
	2.3

	14
	Dichloroethane
	1.3
	0.7
	92.8
	2.3

	15
	Trichloromethane
	0.0
	0.5
	97.5
	3.0

	16
	Carbon tetrachloride
	3.6
	0.6
	90.2
	4.3

	17
	Dichloroethylene
	0.0
	0.5
	94.5
	4.1

	18
	Dichloropropene
	0.0
	0.5
	94.4
	2.6

	19
	Trichloroethylene
	0.0
	0.6
	93.3
	2.3

	20
	Perchloroethylene
	0.0
	1.0
	92.1
	3.0

	21
	Methyl bromide
	0.0
	0.5
	87.2
	3.9

	22
	Ethyl acetate
	0.0
	0.6
	96.1
	3.1

	23
	Butyl acetate
	0.0
	0.6
	94.8
	3.5

	24
	Sec-butyl acetate
	0.0
	0.5
	93.7
	4.1

	25
	Methyl methacrylate
	0.0
	0.5
	92.6
	6.1

	26
	Vinyl acetate
	0.0
	0.5
	85.5
	4.3

	27
	Acetone
	0.0
	0.7
	90.5
	3.9

	28
	Butanone
	0.0
	0.5
	89.7
	2.7

	29
	MBK
	0.0
	0.9
	93.1
	5.5

	30
	Cyclohexanone
	0.0
	0.5
	102.2
	6.3

	31
	Propanol
	0.0
	0.6
	90.6
	5.3

	32
	Isopropanol
	0.0
	0.6
	94.9
	4.9

	33
	Butanol
	0.0
	0.6
	89.2
	2.6

	34
	Amyl alcohol
	0.0
	0.5
	91.4
	1.8

	35
	Decanol
	0.0
	0.5
	87.9
	7.2

	36
	Dodecanol
	0.0
	0.6
	92.9
	5.6

	37
	Methylal
	0.0
	0.5
	93.9
	4.3

	38
	Dimethyl ether
	0.0
	0.5
	86.3
	3.2

	39
	MTBE
	0.0
	0.5
	88.3
	5.4

	40
	Methane
	0.0
	0.5
	101.6
	6.8

	41
	Butane
	0.0
	0.5
	91.6
	4.0

	42
	Isobutane
	0.0
	0.6
	94.4
	1.7

	43
	Cyclobutane
	0.0
	0.6
	100.7
	2.4

	44
	Pentane
	0.0
	0.4
	95.4
	4.0

	45
	Hexane
	0.0
	0.3
	91.8
	3.7

	46
	Cyclohexane
	0.0
	0.6
	88.5
	4.3

	47
	Heptane
	0.0
	0.4
	90.2
	5.7

	48
	Octane
	0.0
	0.3
	94.0
	7.8

	49
	Nonane
	0.0
	0.3
	104.9
	6.0

	50
	Decane
	0.0
	0.4
	94.3
	5.9

	51
	Undecane
	0.0
	0.3
	103.1
	4.6

	52
	Propene
	0.0
	0.2
	87.0
	3.1

	53
	Butene
	0.0
	0.2
	92.5
	4.2

	54
	Freon 11
	0.0
	0.7
	88.2
	7.4

	
Table S2 
Composition of VOCs in disintegration area

	Seral Number
	Organic Matter
	Concentration
μg/m3
	DL
μg/m3
	P (——)
%
	RSD (————)
%

	1
	Benzene
	5.1
	0.3
	91.7
	4.5

	2
	Toluene
	3430.0
	0.5
	96.5
	3.8

	3
	4-Ethyltoluene
	11.1
	0.9
	88.4
	1.8

	4
	Xylene
	180.0
	0.6
	89.6
	2.5

	5
	1,2,4-Trimethylbenzene
	25.6
	0.6
	86.6
	2.9

	6
	1,3,5-Trimethylbenzene
	24.1
	0.6
	91.5
	4.0

	7
	Ethylbenzene
	35.5
	0.6
	87.8
	2.6

	8
	Styrene
	8.9
	0.6
	88.8
	5.2

	9
	Chlorobenzene
	1.4
	0.7
	96.1
	3.1

	10
	Benzyl chloride
	32.2
	0.7
	94.4
	4.9

	11
	Monochloromethane
	1.2
	0.3
	93.9
	3.1

	12
	Monochloroethane
	1.7
	0.9
	85.3
	2.7

	13
	Dichloromethane
	1310.0
	0.5
	92.4
	2.3

	14
	Dichloroethane
	2.1
	0.7
	92.8
	2.3

	15
	Trichloromethane
	0.8
	0.5
	97.5
	3.0

	16
	Carbon tetrachloride
	0.0
	0.6
	90.2
	4.3

	17
	Dichloroethylene
	67.7
	0.5
	94.5
	4.1

	18
	Dichloropropene
	0.0
	0.5
	94.4
	2.6

	19
	Trichloroethylene
	0.0
	0.6
	93.3
	2.3

	20
	Perchloroethylene
	0.0
	1.0
	92.1
	3.0

	21
	Methyl bromide
	2.7
	0.5
	87.2
	3.9

	22
	Ethyl acetate
	189.9
	0.6
	96.1
	3.1

	23
	Butyl acetate
	165.3
	0.6
	94.8
	3.5

	24
	Sec-butyl acetate
	35.8
	0.5
	93.7
	4.1

	25
	Methyl methacrylate
	3.2
	0.5
	92.6
	6.1

	26
	Vinyl acetate
	0.0
	0.5
	85.5
	4.3

	27
	Acetone
	143.9
	0.7
	90.5
	3.9

	28
	Butanone
	3.9
	0.5
	89.7
	2.7

	29
	MBK
	0.0
	0.9
	93.1
	5.5

	30
	Cyclohexanone
	0.0
	0.5
	102.2
	6.3

	31
	Propanol
	0.0
	0.6
	90.6
	5.3

	32
	Isopropanol
	2.3
	0.6
	94.9
	4.9

	33
	Butanol
	0.0
	0.6
	89.2
	2.6

	34
	Amyl alcohol
	0.0
	0.5
	91.4
	1.8

	35
	Decanol
	0.0
	0.5
	87.9
	7.2

	36
	Dodecanol
	76.3
	0.6
	92.9
	5.6

	37
	Methylal
	18.7
	0.5
	93.9
	4.3

	38
	Dimethyl ether
	0.0
	0.5
	86.3
	3.2

	39
	MTBE
	0.7
	0.5
	88.3
	5.4

	40
	Methane
	0.0
	0.5
	101.6
	6.8

	41
	Butane
	87.6
	0.5
	91.6
	4.0

	42
	Isobutane
	176.7
	0.6
	94.4
	1.7

	43
	Cyclobutane
	0.0
	0.6
	100.7
	2.4

	44
	Pentane
	0.0
	0.4
	95.4
	4.0

	45
	Hexane
	4.3
	0.3
	91.8
	3.7

	46
	Cyclohexane
	0.0
	0.6
	88.5
	4.3

	47
	Heptane
	2.3
	0.4
	90.2
	5.7

	48
	Octane
	46.1
	0.3
	94.0
	7.8

	49
	Nonane
	42.9
	0.3
	104.9
	6.0

	50
	Decane
	507.0
	0.4
	94.3
	5.9

	51
	Undecane
	0.0
	0.3
	103.1
	4.6

	52
	Propene
	528.5
	0.2
	87.0
	3.1

	53
	Butene
	0.0
	0.2
	92.5
	4.2

	54
	Freon 11
	0.9
	0.7
	88.2
	7.4

	
Table S3 
Composition of VOCs in parts cleaning area

	Serial Number
	Organic Matter
	Concentration
μg/m3
	DL
μg/m3
	P (——)
%
	RSD (————)
%

	1
	Benzene
	3.0
	0.3
	91.7
	4.5

	2
	Toluene
	102.5
	0.5
	96.5
	3.8

	3
	4-Ethyltoluene
	1.6
	0.9
	88.4
	1.8

	4
	Xylene
	14.1
	0.6
	89.6
	2.5

	5
	1,2,4-Trimethylbenzene
	4.2
	0.6
	86.6
	2.9

	6
	1,3,5-Trimethylbenzene
	0.0
	0.6
	91.5
	4.0

	7
	Ethylbenzene
	4.4
	0.6
	87.8
	2.6

	8
	Styrene
	2.3
	0.6
	88.8
	5.2

	9
	Chlorobenzene
	0.0
	0.7
	96.1
	3.1

	10
	Benzyl chloride
	0.0
	0.7
	94.4
	4.9

	11
	Monochloromethane
	0.0
	0.3
	93.9
	3.1

	12
	Monochloroethane
	0.0
	0.9
	85.3
	2.7

	13
	Dichloromethane
	935.0
	0.5
	92.4
	2.3

	14
	Dichloroethane
	1.2
	0.7
	92.8
	2.3

	15
	Trichloromethane
	0.6
	0.5
	97.5
	3.0

	16
	Carbon tetrachloride
	0.0
	0.6
	90.2
	4.3

	17
	Dichloroethylene
	0.0
	0.5
	94.5
	4.1

	18
	Dichloropropene
	0.0
	0.5
	94.4
	2.6

	19
	Trichloroethylene
	1.9
	0.6
	93.3
	2.3

	20
	Perchloroethylene
	1.5
	1.0
	92.1
	3.0

	21
	Methyl bromide
	0.0
	0.5
	87.2
	3.9

	22
	Ethyl acetate
	0.0
	0.6
	96.1
	3.1

	23
	Butyl acetate
	0.0
	0.6
	94.8
	3.5

	24
	Sec-butyl acetate
	0.0
	0.5
	93.7
	4.1

	25
	Methyl methacrylate
	0.0
	0.5
	92.6
	6.1

	26
	Vinyl acetate
	0.0
	0.5
	85.5
	4.3

	27
	Acetone
	0.0
	0.7
	90.5
	3.9

	28
	Butanone
	0.0
	0.5
	89.7
	2.7

	29
	MBK
	0.0
	0.9
	93.1
	5.5

	30
	Cyclohexanone
	0.0
	0.5
	102.2
	6.3

	31
	Propanol
	0.0
	0.6
	90.6
	5.3

	32
	Isopropanol
	0.0
	0.6
	94.9
	4.9

	33
	Butanol
	0.0
	0.6
	89.2
	2.6

	34
	Amyl alcohol
	0.0
	0.5
	91.4
	1.8

	35
	Decanol
	0.0
	0.5
	87.9
	7.2

	36
	Dodecanol
	0.0
	0.6
	92.9
	5.6

	37
	Methylal
	0.0
	0.5
	93.9
	4.3

	38
	Dimethyl ether
	0.0
	0.5
	86.3
	3.2

	39
	MTBE
	0.0
	0.5
	88.3
	5.4

	40
	Methane
	0.0
	0.5
	101.6
	6.8

	41
	Butane
	0.0
	0.5
	91.6
	4.0

	42
	Isobutane
	0.0
	0.6
	94.4
	1.7

	43
	Cyclobutane
	0.0
	0.6
	100.7
	2.4

	44
	Pentane
	0.0
	0.4
	95.4
	4.0

	45
	Hexane
	0.0
	0.3
	91.8
	3.7

	46
	Cyclohexane
	0.0
	0.6
	88.5
	4.3

	47
	Heptane
	0.0
	0.4
	90.2
	5.7

	48
	Octane
	0.0
	0.3
	94.0
	7.8

	49
	Nonane
	0.0
	0.3
	104.9
	6.0

	50
	Decane
	0.0
	0.4
	94.3
	5.9

	51
	Undecane
	0.0
	0.3
	103.1
	4.6

	52
	Propene
	0.0
	0.2
	87.0
	3.1

	53
	Butene
	0.0
	0.2
	92.5
	4.2

	54
	Freon 11
	0.0
	0.7
	88.2
	7.4

	
Table S4 
Composition of VOCs in parts inspection area

	Serial
Number
	Organic Matter
	Concentration
μg/m3
	DL
μg/m3
	P (——)
%
	RSD (————)
%

	1
	Benzene
	7.1
	0.3
	91.7
	4.5

	2
	Toluene
	2330.0
	0.5
	96.5
	3.8

	3
	4-Ethyltoluene
	3.4
	0.9
	88.4
	1.8

	4
	Xylene
	55.8
	0.6
	89.6
	2.5

	5
	1,2,4-Trimethylbenzene
	5.8
	0.6
	86.6
	2.9

	6
	1,3,5-Trimethylbenzene
	7.6
	0.6
	91.5
	4.0

	7
	Ethylbenzene
	12.0
	0.6
	87.8
	2.6

	8
	Styrene
	6.8
	0.6
	88.8
	5.2

	9
	Chlorobenzene
	0.0
	0.7
	96.1
	3.1

	10
	Benzyl chloride
	7.8
	0.7
	94.4
	4.9

	11
	Monochloromethane
	1.0
	0.3
	93.9
	3.1

	12
	Monochloroethane
	1.7
	0.9
	85.3
	2.7

	13
	Dichloromethane
	1390.0
	0.5
	92.4
	2.3

	14
	Dichloroethane
	2.0
	0.7
	92.8
	2.3

	15
	Trichloromethane
	1.4
	0.5
	97.5
	3.0

	16
	Carbon tetrachloride
	0.0
	0.6
	90.2
	4.3

	17
	Dichloroethylene
	0.0
	0.5
	94.5
	4.1

	18
	Dichloropropene
	0.0
	0.5
	94.4
	2.6

	19
	Trichloroethylene
	0.0
	0.6
	93.3
	2.3

	20
	Perchloroethylene
	0.0
	1.0
	92.1
	3.0

	21
	Methyl bromide
	2.6
	0.5
	87.2
	3.9

	22
	Ethyl acetate
	174.0
	0.6
	96.1
	3.1

	23
	Butyl acetate
	120.9
	0.6
	94.8
	3.5

	24
	Sec-butyl acetate
	0.0
	0.5
	93.7
	4.1

	25
	Methyl methacrylate
	7.6
	0.5
	92.6
	6.1

	26
	Vinyl acetate
	0.8
	0.5
	85.5
	4.3

	27
	Acetone
	115.2
	0.7
	90.5
	3.9

	28
	Butanone
	7.1
	0.5
	89.7
	2.7

	29
	MBK
	0.0
	0.9
	93.1
	5.5

	30
	Cyclohexanone
	42.9
	0.5
	102.2
	6.3

	31
	Propanol
	0.0
	0.6
	90.6
	5.3

	32
	Isopropanol
	3.9
	0.6
	94.9
	4.9

	33
	Butanol
	11.5
	0.6
	89.2
	2.6

	34
	Amyl alcohol
	0.0
	0.5
	91.4
	1.8

	35
	Decanol
	134.4
	0.5
	87.9
	7.2

	36
	Dodecanol
	0.0
	0.6
	92.9
	5.6

	37
	Methylal
	9.4
	0.5
	93.9
	4.3

	38
	Dimethyl ether
	0.0
	0.5
	86.3
	3.2

	39
	MTBE
	0.0
	0.5
	88.3
	5.4

	40
	Methane
	0.0
	0.5
	101.6
	6.8

	41
	Butane
	121.8
	0.5
	91.6
	4.0

	42
	Isobutane
	142.1
	0.6
	94.4
	1.7

	43
	Cyclobutane
	0.0
	0.6
	100.7
	2.4

	44
	Pentane
	27.6
	0.4
	95.4
	4.0

	45
	Hexane
	7.8
	0.3
	91.8
	3.7

	46
	Cyclohexane
	37.5
	0.6
	88.5
	4.3

	47
	Heptane
	2.5
	0.4
	90.2
	5.7

	48
	Octane
	0.0
	0.3
	94.0
	7.8

	49
	Nonane
	0.0
	0.3
	104.9
	6.0

	50
	Decane
	39.8
	0.4
	94.3
	5.9

	51
	Undecane
	73.0
	0.3
	103.1
	4.6

	52
	Propene
	0.0
	0.2
	87.0
	3.1

	53
	Butene
	0.0
	0.2
	92.5
	4.2

	54
	Freon 11
	1.2
	0.7
	88.2
	7.4




Table S5 
Composition of VOCs in sandblasting area
	Serial Number
	Organic Matter
	Concentration
μg/m3
	DL
μg/m3
	P (——)
%
	RSD (————)
%

	1
	Benzene
	5.4
	0.3
	91.7
	4.5

	2
	Toluene
	4760.0
	0.5
	96.5
	3.8

	3
	4-Ethyltoluene
	1.4
	0.9
	88.4
	1.8

	4
	Xylene
	12.1
	0.6
	89.6
	2.5

	5
	1,2,4-Trimethylbenzene
	0.0
	0.6
	86.6
	2.9

	6
	1,3,5-Trimethylbenzene
	0.0
	0.6
	91.5
	4.0

	7
	Ethylbenzene
	3.7
	0.6
	87.8
	2.6

	8
	Styrene
	1.8
	0.6
	88.8
	5.2

	9
	Chlorobenzene
	0.0
	0.7
	96.1
	3.1

	10
	Benzyl chloride
	4.2
	0.7
	94.4
	4.9

	11
	Monochloromethane
	1.4
	0.3
	93.9
	3.1

	12
	Monochloroethane
	1.7
	0.9
	85.3
	2.7

	13
	Dichloromethane
	2080.0
	0.5
	92.4
	2.3

	14
	Dichloroethane
	2.1
	0.7
	92.8
	2.3

	15
	Trichloromethane
	1.0
	0.5
	97.5
	3.0

	16
	Carbon tetrachloride
	0.0
	0.6
	90.2
	4.3

	17
	Dichloroethylene
	17.6
	0.5
	94.5
	4.1

	18
	Dichloropropene
	0.0
	0.5
	94.4
	2.6

	19
	Trichloroethylene
	0.0
	0.6
	93.3
	2.3

	20
	Perchloroethylene
	0.0
	1.0
	92.1
	3.0

	21
	Methyl bromide
	2.7
	0.5
	87.2
	3.9

	22
	Ethyl acetate
	83.1
	0.6
	96.1
	3.1

	23
	Butyl acetate
	58.8
	0.6
	94.8
	3.5

	24
	Sec-butyl acetate
	0.0
	0.5
	93.7
	4.1

	25
	Methyl methacrylate
	2.4
	0.5
	92.6
	6.1

	26
	Vinyl acetate
	0.0
	0.5
	85.5
	4.3

	27
	Acetone
	59.8
	0.7
	90.5
	3.9

	28
	Butanone
	6.1
	0.5
	89.7
	2.7

	29
	MBK
	0.0
	0.9
	93.1
	5.5

	30
	Cyclohexanone
	0.0
	0.5
	102.2
	6.3

	31
	Propanol
	0.0
	0.6
	90.6
	5.3

	32
	Isopropanol
	1.6
	0.6
	94.9
	4.9

	33
	Butanol
	0.0
	0.6
	89.2
	2.6

	34
	Amyl alcohol
	3.9
	0.5
	91.4
	1.8

	35
	Decanol
	0.0
	0.5
	87.9
	7.2

	36
	Dodecanol
	0.0
	0.6
	92.9
	5.6

	37
	Methylal
	3.0
	0.5
	93.9
	4.3

	38
	Dimethyl ether
	2.0
	0.5
	86.3
	3.2

	39
	MTBE
	1.0
	0.5
	88.3
	5.4

	40
	Methane
	2.3
	0.5
	101.6
	6.8

	41
	Butane
	0.0
	0.5
	91.6
	4.0

	42
	Isobutane
	139.6
	0.6
	94.4
	1.7

	43
	Cyclobutane
	5.6
	0.6
	100.7
	2.4

	44
	Pentane
	2.8
	0.4
	95.4
	4.0

	45
	Hexane
	5.0
	0.3
	91.8
	3.7

	46
	Cyclohexane
	39.5
	0.6
	88.5
	4.3

	47
	Heptane
	1.3
	0.4
	90.2
	5.7

	48
	Octane
	0.0
	0.3
	94.0
	7.8

	49
	Nonane
	0.0
	0.3
	104.9
	6.0

	50
	Decane
	0.0
	0.4
	94.3
	5.9

	51
	Undecane
	0.0
	0.3
	103.1
	4.6

	52
	Propene
	401.6
	0.2
	87.0
	3.1

	53
	Butene
	7.1
	0.2
	92.5
	4.2

	54
	Freon 11
	1.1
	0.7
	88.2
	7.4

	
Table S6 
Composition of VOCs in assemble packing area

	Serial Number
	Organic Matter
	Concentration
μg/m3
	DL
μg/m3
	P (——)
%
	RSD (————)
%

	1
	Benzene
	10.3
	0.3
	91.7
	4.5

	2
	Toluene
	2680.0
	0.5
	96.5
	3.8

	3
	4-Ethyltoluene
	0.0
	0.9
	88.4
	1.8

	4
	Xylene
	19.0
	0.6
	89.6
	2.5

	5
	1,2,4-Trimethylbenzene
	0.0
	0.6
	86.6
	2.9

	6
	1,3,5-Trimethylbenzene
	0.0
	0.6
	91.5
	4.0

	7
	Ethylbenzene
	5.3
	0.6
	87.8
	2.6

	8
	Styrene
	5.3
	0.6
	88.8
	5.2

	9
	Chlorobenzene
	0.0
	0.7
	96.1
	3.1

	10
	Benzyl chloride
	3.8
	0.7
	94.4
	4.9

	11
	Monochloromethane
	1.2
	0.3
	93.9
	3.1

	12
	Monochloroethane
	1.7
	0.9
	85.3
	2.7

	13
	Dichloromethane
	1500.2
	0.5
	92.4
	2.3

	14
	Dichloroethane
	1.9
	0.7
	92.8
	2.3

	15
	Trichloromethane
	1.5
	0.5
	97.5
	3.0

	16
	Carbon tetrachloride
	0.0
	0.6
	90.2
	4.3

	17
	Dichloroethylene
	100.7
	0.5
	94.5
	4.1

	18
	Dichloropropene
	0.0
	0.5
	94.4
	2.6

	19
	Trichloroethylene
	0.0
	0.6
	93.3
	2.3

	20
	Perchloroethylene
	0.0
	1.0
	92.1
	3.0

	21
	Methyl bromide
	2.6
	0.5
	87.2
	3.9

	22
	Ethyl acetate
	436.2
	0.6
	96.1
	3.1

	23
	Butyl acetate
	161.7
	0.6
	94.8
	3.5

	24
	Sec-butyl acetate
	0.0
	0.5
	93.7
	4.1

	25
	Methyl methacrylate
	5.6
	0.5
	92.6
	6.1

	26
	Vinyl acetate
	1.8
	0.5
	85.5
	4.3

	27
	Acetone
	223.1
	0.7
	90.5
	3.9

	28
	Butanone
	16.7
	0.5
	89.7
	2.7

	29
	MBK
	176.7
	0.9
	93.1
	5.5

	30
	Cyclohexanone
	0.0
	0.5
	102.2
	6.3

	31
	Propanol
	8.9
	0.6
	90.6
	5.3

	32
	Isopropanol
	2.5
	0.6
	94.9
	4.9

	33
	Butanol
	0.0
	0.6
	89.2
	2.6

	34
	Amyl alcohol
	0.0
	0.5
	91.4
	1.8

	35
	Decanol
	14.6
	0.5
	87.9
	7.2

	36
	Dodecanol
	0.0
	0.6
	92.9
	5.6

	37
	Methylal
	0.0
	0.5
	93.9
	4.3

	38
	Dimethyl ether
	7.9
	0.5
	86.3
	3.2

	39
	MTBE
	1.6
	0.5
	88.3
	5.4

	40
	Methane
	8.3
	0.5
	101.6
	6.8

	41
	Butane
	0.0
	0.5
	91.6
	4.0

	42
	Isobutane
	265.7
	0.6
	94.4
	1.7

	43
	Cyclobutane
	0.0
	0.6
	100.7
	2.4

	44
	Pentane
	4.2
	0.4
	95.4
	4.0

	45
	Hexane
	9.3
	0.3
	91.8
	3.7

	46
	Cyclohexane
	15.6
	0.6
	88.5
	4.3

	47
	Heptane
	1.5
	0.4
	90.2
	5.7

	48
	Octane
	0.0
	0.3
	94.0
	7.8

	49
	Nonane
	0.0
	0.3
	104.9
	6.0

	50
	Decane
	0.0
	0.4
	94.3
	5.9

	51
	Undecane
	0.0
	0.3
	103.1
	4.6

	52
	Propene
	0.0
	0.2
	87.0
	3.1

	53
	Butene
	0.0
	0.2
	92.5
	4.2

	54
	Freon 11
	1.0
	0.7
	88.2
	7.4
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Table S7 
Environmental Effects of Air Pollutant Concentrations at Transmission Remanufacturing Plants
	categories
	Average pollutant concentration（μg·m-3）
	value of a score

	1
	>100
	5

	2
	50~100
	4

	3
	10~50
	3

	4
	5~10
	2

	5
	<5
	1



Table S8 
Environmental Effects of Detection Rates of Air Pollutants in Transmission Remanufacturing Plants
	categories
	Contaminant detection rate （%）
	value of a score

	1
	>90
	5

	2
	70~90
	4

	3
	50~70
	3

	4
	30~50
	2

	5
	<30
	1



Table S9 
Biological effects of saturated vapour pressure for atmospheric pollutants at transmission remanufacturing plants
	categories
	saturation vapour pressure (kPa)
	value of a score

	1
	>20
	5

	2
	10~20
	4

	3
	5~10
	3

	4
	2~5
	2

	5
	0~2
	1



Table S10 
Biological effect assignment of the octanol/water partition coefficient Kow for atmospheric pollutants at transmission remanufacturing plants
	categories
	Octanol/water partition coefficient（Kow）
	value of a score

	1
	>3.0
	5

	2
	2.5~3.0
	4

	3
	2.0~2.5
	3

	4
	1.5~2.0
	2

	5
	0~1.5
	1




Table S11 
General toxicity scores for air pollutant LC50 (mg/m3) at transmission remanufacturing plants
	categories
	half-lethal concentration（LC50，mg/m3）
	value of a score

	1
	>20000
	5

	2
	10000~20000
	4

	3
	5000~10000
	3

	4
	2000~5000
	2

	5
	<2000
	1



Table S12 
Carcinogenicity Specific Toxicity Assignments for Air Pollutants at Transmission Remanufacturing Plants
	categories
	Carcinogen class
	value of a score

	1
	1
	5

	2
	2A
	4

	3
	2B
	3

	4
	3
	2

	5
	—
	1



Table S13 
Carcinogenic and non-carcinogenic risk index scores for air pollutants in transmission remanufacturing plants
	categories
	HQ
	value of a score
	Risk
	value of a score

	1
	>1.0E-04
	4
	>1.0
	4

	2
	1.0E-05~1.0E-04
	3
	1.0E-02~1.0E-01
	3

	3
	1.0E-06~1.0E-05
	2
	1.0E-03~1.0E-02
	2

	4
	<1.0E-06
	1
	<1.0E-03
	1

	5
	—
	0
	—
	0

















Table S14 
Multi-index scoring results of the primary screening system for VOCs in transmission remanufacturing plants
	serial number
	name
	environmental effect
	biological effect
	general toxicity
	special toxicity
	add up the total

	
	
	
	
	
	
	

	
	
	Average pollutant concentration（μg·m-3）
	Contaminant detection rate（%）
	saturated vapour pressure（kPa）
	Octanol/water partition coefficient（Kow）
	half-lethal concentration （LC50, mg/m3）
	Carcinogen class
	

	1
	dichloromethane
	5
	5
	5
	1
	5
	4
	25

	2
	1,2-Dichloroethane
	1
	5
	3
	1
	1
	3
	14

	3
	trichloromethane
	1
	4
	5
	2
	5
	3
	20

	4
	carbon tatrachloride
	2
	3
	4
	4
	5
	3
	21

	5
	trichloroethylene
	1
	1
	3
	3
	5
	4
	17

	6
	tetrachloroethylene
	1
	1
	2
	4
	5
	4
	17

	7
	toluene
	5
	5
	2
	4
	4
	2
	22

	8
	xylene
	2
	5
	1
	5
	2
	2
	17

	9
	ethylbenzene
	2
	5
	1
	5
	5
	3
	21

	10
	benzene
	2
	5
	3
	3
	3
	4
	20



Table S15 
Results of the multi-index assignment of the secondary screening system for VOCs in transmission remanufacturing plants
	serial number
	name
	HQ
	Risk
	add up the total

	1
	dichloromethane
	4
	2
	6

	2
	toluene
	3
	0
	3

	3
	carbon tatrachloride
	3
	2
	5

	4
	ethylbenzene
	2
	2
	4

	5
	trichloromethane
	2
	2
	4

	6
	benzene
	3
	2
	5

	7
	xylene
	3
	0
	3

	8
	1,2-Dichloroethane
	3
	3
	6

	9
	trichloroethylene
	2
	0
	2

	10
	tetrachloroethylene
	2
	0
	2



S8

