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SUPPORTING INFORMATION
Table S1 Step-by-step identification of wastes formed during the synthesis of ethylene, propylene, benzene, toluene, xylenes and styrene and their corresponding half-lives in different environment
	
	
	
	
	photocatalytic decomposition
	half-life of volatilization from water
	
	

	
	Step #
	Chemical reaction
	by-product/waste
	air (by ozone or hydroxyl-radicals)
	river
	lake
	emission to
	reference

	ethylene
	Step 1
	ethanol dehydration
	oxygenates represented by ethanol
	36 h
	5 h
	39 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/702#section=Ecological-Information

	propylene
	Step 1
	ethanol dehydration
	oxygenates represented by ethanol
	36 h
	5 h
	39 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/702#section=Ecological-Information

	
	Step 2
	ethylene dimerization
	1-hexene
	23h
	1 h
	87 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/1-hexene#section=Ecological-Information

	
	Step 3
	metathesis
	butene purge
	22h
	45min
	3day
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/7844#section=Ecological-Information

	benzene
	Step 1
	ethanol dehydration
	oxygenates represented by ethanol
	36 h
	5 h
	39 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/702#section=Ecological-Information

	
	Step 2
	Phillips trimerization technology of ethylene to hexene-1, patent
	octene-1
	3.9 h
	3.1 h
	4.2 day
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/8125#section=ICSC-Environmental-Data

	
	
	
	decene-1
	25h
	1.2h
	5days
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/13381#section=ICSC-Environmental-Data

	
	Step 3
	hydrogenation of hexene 1 to hexane
	NO WASTE
	
	
	
	
	

	
	Step 4
	n-hexane to benzene
	methyl-cyclopentane
	2.3 day
	2.7 h
	3.6 day
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/7296#section=Ecological-Information

	
	
	
	2-methyl-pentane
	2.9 day
	3 h
	4 day
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/7892#section=Environmental-Fate-Exposure-Summary

	
	
	
	3-methyl-pentane
	28 day
	57 min
	3.7 day
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/7282#section=Ecological-Information

	toluene
	Step 1
	ethanol dehydration to ethylene
	oxygenates represented by ethanol
	36 h
	5 h
	39 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/702#section=Ecological-Information

	
	Step 2
	Phillips trimerization technology of ethylene to hexene-1, patent
	octene-1
	3.9 h
	3.1 h
	4.2 day
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/8125#section=ICSC-Environmental-Data

	
	
	
	decene-1
	25h
	1.2h
	5days
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/13381#section=ICSC-Environmental-Data

	
	Step 3
	hydroformylation of hexene-1 to heptanal
	NO WASTE
	
	
	
	
	

	
	Step 4
	hydrogenation of heptanal to heptanol
	C7H14Ox, represented by Amyl Acetate (C7H14O2)
	51h
	6h
	5.3day
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/12348#section=Ecological-Information

	
	Step 5
	dehydration of heptanol to heptene-1
	 di-heptyl ether and water/NO DATA/analog: diethyl-ether
	1.2 day
	3.1 h
	3.6 days
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/3283#section=Ecological-Information

	
	Step 6
	hydrogenation of heptene-1 to heptane
	NO WASTE
	
	
	
	
	

	
	Step 7
	n-heptane to toluene
	NO WASTE
	
	
	
	
	

	xylenes
	Step 1
	ethanol dehydration to ethylene
	oxygenates represented by ethanol
	36 h
	5 h
	39 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/702#section=Ecological-Information

	
	Step 2
	Phillips trimerization technology of ethylene to hexene-1, patent
	octene-1
	3.9 h
	3.1 h
	4.2 day
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/8125#section=ICSC-Environmental-Data

	
	
	
	decene-1
	25h
	1.2h
	5days
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/13381#section=ICSC-Environmental-Data

	
	Step 3
	hydroformylation of hexene-1 to heptanal
	NO WASTE
	
	
	
	
	

	
	Step 4
	hydrogenation of heptanal to heptanol
	C7H14Ox, represented by Amyl Acetate (C7H14O2)
	51h
	6h
	5.3day
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/12348#section=Ecological-Information

	
	Step 5
	dehydration of heptanol to heptene-1
	 di-heptyl ether and water/NO DATA/analog: diethyl-ether
	5.8 days
	3.1 h
	3.6 days
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/3283#section=Ecological-Information

	
	Step 6
	hydrogenation of heptene-1 to heptane
	NO WASTE
	
	
	
	
	

	
	Step 7
	n-heptane to toluene
	NO WASTE
	
	
	
	
	

	
	Step 8
	disproportion of 2toluene to benzene and xylenes
	benzene
	13 day
	2.7 h
	3.5 day
	RECYCLING
	http://pubchem.ncbi.nlm.nih.gov/compound/241#section=Environmental-Fate-Exposure-Summary

	
	
	
	purge gas
	NO DATA
	NO DATA
	NO DATA
	
	

	
	
	
	stripper gas
	NO DATA
	NO DATA
	NO DATA
	
	

	
	
	
	acetic acid
	22 day
	
	
	
	http://pubchem.ncbi.nlm.nih.gov/compound/176#section=Environmental-Fate-Exposure-Summary

	Styrene
	Step 1
	ethanol dehydration to ethylene
	oxygenates represented by ethanol
	36 h
	5 h
	39 h
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/702#section=Ecological-Information

	
	Step 2
	Phillips trimerization technology of ethylene to hexene-1, patent
	octene-1
	3.9 h
	3.1 h
	4.2 day
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/8125#section=ICSC-Environmental-Data

	
	
	
	decene-1
	25h
	1.2h
	5days
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/13381#section=ICSC-Environmental-Data

	
	Step 3
	hydrogenation of hexene 1 to hexane
	NO WASTE
	
	
	
	
	

	
	Step 4
	n-hexane to benzene
	methyl-cyclopentane
	2.3 day
	2.7 h
	3.6 day
	air
	http://pubchem.ncbi.nlm.nih.gov/compound/7296#section=Ecological-Information

	
	
	
	2-methyl-pentane
	2.9 day
	3 h
	4 day
	
	http://pubchem.ncbi.nlm.nih.gov/compound/7892#section=Environmental-Fate-Exposure-Summary

	
	
	
	3-methyl-pentane
	28 day
	57 min
	3.7 day
	
	http://pubchem.ncbi.nlm.nih.gov/compound/7282#section=Ecological-Information

	
	Step 5
	benzene+ethylene to ethylbenzene
	diethyl-benzene
	2 day
	1.4 h
	5 days
	water
	http://pubchem.ncbi.nlm.nih.gov/compound/8657#section=ICSC-Environmental-Data

	
	
	
	triethyl-benzene
	NO DATA
	NO DATA
	NO DATA
	
	http://pubchem.ncbi.nlm.nih.gov/compound/7602#section=Top

	
	
	
	1,1-diphenilethane
	NO DATA
	NO DATA
	NO DATA
	
	http://pubchem.ncbi.nlm.nih.gov/compound/11918#section=Top

	
	Step 6
	dehydration of ethylbenzene to styrene
	toluene
	3 day
	1 h
	4 day
	RECYCLING
	http://pubchem.ncbi.nlm.nih.gov/compound/1140#section=Ecological-Information

	
	
	
	benzene
	13 day
	2.7 h
	3.5 day
	RECYCLING
	http://pubchem.ncbi.nlm.nih.gov/compound/241#section=Environmental-Fate-Exposure-Summary
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