Drava River sediment in clay brick production: characterization, properties, and environmental performance

Appendix A: Firing regime during pilot production process
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Appendix B: Materials and processes included in the LCA study
	Inputs
	TB
	TB-SED
	Transport distance (two-way)

	Raw material

	Clay
	474 kg
	238 kg
	5 km

	Marl
	705 kg
	705 kg
	5 km

	Expanded clay
	6.66 kg
	6.66 kg
	0 km

	Sawdust
	5.91 kg
	5.91 kg
	30 km

	Packaging

	PE film
	0.467 kg
	0.467 kg
	240 km

	PP film
	0.0102 kg
	0.0102 kg
	300 km

	Wooden base
	0.0545 kg
	0.0545 kg
	70 km

	Energy and water

	Thermal energy – natural gas
	1350 MJ
	1350 MJ
	/

	Electricity
	160 MJ
	160 MJ
	/

	Diesel
	0.703 kg
	0.703 kg
	/

	Water
	118 kg
	118 kg
	/

	River sediment

	Sediment
	/
	236 kg
	500 km

	Sediment processing – diesel fuel
	/
	0.265 kg
	/

	In-situ disposal – avoided emissions

	Zn
	/
	1.27 ppb*
	/

	Cd
	/
	0.03 ppb
	/

	Pb
	/
	0.35 ppb
	/

	Outputs
	Classic brick
	Brick with sediment
	Transport distance (two-way)

	Emissions

	CO2 emissions – carbonates release
	8.5 kg
	24.6 kg
	/


* ppb = parts per billion

Appendix C: The shrinkage and water absorption depending on the firing temperature for samples G0 (pure clay), G1-G3 (clay with Sed10) and G5-G8 (clay with Sed1)
	G0
	G1
	G2
	G3
	G5
	G6
	G7
	G8

	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)
	T (°C)
	Shr. (%)
	Wat. abs. (%)

	775
	-1.1
	15.9
	777
	-0.5
	16.8
	785
	-0.5
	17.9
	785
	-0.4
	19.3
	772
	-0.3
	17.5
	772
	-0.4
	19.3
	771
	-0.3
	20.2
	771
	-0.1
	23.6

	822
	-0.5
	15.9
	823
	-0.4
	16.6
	828
	-0.3
	17.3
	828
	-0.4
	19.0
	821
	-0.2
	17.1
	821
	-0.3
	18.7
	820
	-0.7
	19.6
	820
	-0.3
	23.4

	873
	0
	14.6
	875
	-0.3
	15.5
	878
	-0.1
	16.9
	878
	-0.5
	18.6
	872
	0.2
	16.4
	872
	-0.2
	18.1
	871
	-0.2
	18.8
	871
	-0.7
	25.2

	918
	0.1
	13.4
	920
	0.2
	14.3
	922
	0.2
	16
	922
	0.1
	18.2
	916
	0.5
	15.7
	916
	0.3
	17.8
	915
	0.0
	20.0
	951
	-0.2
	25.0

	969
	1.6
	11.9
	970
	0.8
	13.2
	971
	0.4
	15.5
	971
	0.1
	18.2
	968
	0.4
	15.1
	968
	-0.2
	17.9
	968
	0.2
	20.1
	968
	-0.3
	25.0

	1025
	2.2
	10.3
	1026
	1.5
	12.4
	1026
	1.2
	15.1
	1026
	0.8
	17.6
	1023
	1.3
	14.6
	1023
	0.7
	17.0
	1022
	0.4
	19.7
	1023
	0.1
	24.0

	1075
	2.5
	8.1
	1076
	1.8
	9.8
	1076
	1.6
	12
	1076
	1.7
	15.5
	1075
	2.0
	12.7
	1075
	1.1
	14.7
	1075
	0.9
	17.7
	1075
	0.3
	22.3

	1119
	5.2
	1.6
	1120
	4.8
	1.7
	1120
	4.2
	2.2
	1120
	3.0
	6.2
	1120
	4.0
	4.8
	1119
	4.3
	4.1
	1119
	4.6
	6.8
	1120
	2.1
	12.7

	1160
	4.4
	9.5
	1160
	2
	9.3
	1160
	0.3
	7.9
	1160
	3.4
	4.3
	1160
	3.0
	4.3
	1160
	4.4
	5.9
	1160
	4.2
	4.4
	1160
	7.2
	2.5

	Tklinker (°C):
	1089
	1097
	1103
	1124
	1113
	1111
	1133
	1146

	Tsinter (°C):
	1116
	1118
	-
	-
	-
	-
	-
	-

	G0 – pure clay;
G1 – clay+10wt.% of old sediment (Sed10); G2 - clay+20wt.% of old sediment (Sed10); G3 - clay+30wt.% of old sediment (Sed10);
G5 - clay+10wt.% of new sediment (Sed1); G6 - clay+20wt.% of new sediment (Sed1); G7- clay+30wt.% of new sediment (Sed1); G8 - clay+50wt.% of new sediment (Sed1)
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