Supplementary Material

Table 7: Particle size measurements to figure 2a and 3
	Carbon
Black
	Particle Size
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB1
	6540
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5500
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4620
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3890
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3270
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2750
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2312
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1944
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1635
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1375
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1156
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	972
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	818
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0

	
	687
	1.0
	0.0
	1.1
	0.0
	0.7
	0.0

	
	578
	3.5
	1.1
	3.5
	1.1
	1.2
	0.5

	
	486
	8.4
	5.2
	8.3
	3.9
	2.6
	1.1

	
	409
	15.2
	11.9
	13.2
	8.9
	6.5
	3.1

	
	344
	19.8
	18.7
	16.6
	15.2
	12.9
	8.0

	
	289
	18.5
	20.6
	17.1
	19.3
	19.7
	15.8

	
	243
	13.8
	16.9
	14.4
	18.9
	21.0
	19.5

	
	204.4
	8.9
	11.2
	10.4
	14.9
	15.5
	17.2

	
	171.9
	5.2
	6.5
	6.8
	9.5
	8.9
	12.7

	
	144.5
	2.9
	3.6
	4.2
	4.9
	4.7
	8.3

	
	121.5
	1.6
	2.2
	2.4
	2.2
	2.7
	5.3

	
	102.2
	1.0
	1.3
	1.4
	1.1
	1.8
	3.6

	
	85.9
	0.1
	0.7
	0.5
	0.1
	1.3
	2.6

	
	72.3
	0.0
	0.1
	0.1
	0.0
	0.5
	1.8

	
	60.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5

	
	51.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	43
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	36.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	30.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	25.55
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	21.48
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	18.06
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	15.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	12.77
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	10.74
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	9.03
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	7.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	6.39
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5.37
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4.52
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.69
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.26
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.34
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	0.95
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	D10
	167.9
	154.5
	150.9
	150.4
	140.5
	108.1

	
	D20
	205.2
	189.4
	187.1
	177.2
	172.4
	139.1

	
	D30
	233.8
	215.1
	216.1
	198.9
	194.1
	162.0

	
	D40
	259.2
	237.6
	242.6
	219.3
	212.9
	181.8

	
	D50
	283.9
	259.3
	268.9
	239.8
	231.0
	200.6

	
	D60
	309.0
	281.9
	297.2
	261.7
	250.4
	219.4

	
	D70
	338.0
	307.0
	329.0
	286.8
	272.9
	239.7

	
	D80
	374.0
	338.0
	370.0
	318.0
	302.0
	264.4

	
	D90
	429.0
	383.0
	431.0
	367.0
	352.0
	302.0

	
	D100
	480.0
	422.0
	482.0
	410.0
	402.0
	340.0

	Carbon
Black
	Particle Size
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB2
	6540
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5500
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4620
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3890
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3270
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2750
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2312
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1944
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1635
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1375
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1156
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	972
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	818
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	687
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	578
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	486
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0

	
	409
	0.0
	1.1
	0.3
	0.5
	0.5
	0.1

	
	344
	1.0
	2.6
	1.4
	2.0
	1.6
	0.6

	
	289
	3.8
	5.0
	3.5
	4.6
	3.5
	1.9

	
	243
	10.1
	9.1
	8.0
	8.5
	6.8
	4.5

	
	204.4
	19.1
	14.5
	15.6
	13.4
	11.1
	9.2

	
	171.9
	23.1
	18.5
	21.3
	16.6
	14.8
	14.7

	
	144.5
	18.5
	18.2
	19.3
	16.1
	16.6
	17.9

	
	121.5
	11.5
	13.8
	13.1
	13.1
	15.7
	17.1

	
	102.2
	6.5
	8.6
	7.8
	9.8
	12.3
	13.5

	
	85.9
	3.7
	4.9
	4.7
	7.0
	8.4
	9.4

	
	72.3
	2.1
	2.8
	3.2
	5.0
	5.4
	6.1

	
	60.8
	0.5
	0.7
	1.6
	3.2
	3.0
	3.9

	
	51.1
	0.1
	0.1
	0.2
	0.5
	0.4
	1.1

	
	43
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	36.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	30.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	25.55
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	21.48
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	18.06
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	15.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	12.77
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	10.74
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	9.03
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	7.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	6.39
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5.37
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4.52
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.69
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.26
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.34
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	0.95
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	D10
	95.9
	89.2
	86.5
	75.1
	74.5
	70.5

	
	D20
	115.0
	106.7
	106.3
	93.5
	89.9
	85.3

	
	D30
	129.1
	120.4
	120.6
	109.2
	102.9
	97.6

	
	D40
	141.2
	133.0
	132.8
	123.7
	115.1
	108.9

	
	D50
	152.7
	145.8
	144.5
	137.9
	127.8
	120.3

	
	D60
	164.4
	159.8
	156.6
	152.8
	141.9
	132.3

	
	D70
	177.6
	176.4
	170.1
	169.8
	158.5
	146.1

	
	D80
	193.9
	198.7
	187.6
	191.6
	180.2
	163.7

	
	D90
	219.2
	236.6
	215.9
	226.3
	214.7
	191.7

	
	D100
	242.3
	275.4
	244.7
	258.8
	248.3
	218.8

	Carbon
Black
	Particle Size
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB3
	6540
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5500
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3

	
	4620
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6

	
	3890
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3

	
	3270
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2750
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2312
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1944
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1635
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1375
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1156
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	972
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	818
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	687
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	578
	0.1
	0.1
	0.0
	0.0
	0.0
	0.0

	
	486
	0.8
	0.6
	0.1
	0.1
	0.1
	0.0

	
	409
	2.1
	1.6
	0.7
	0.3
	0.2
	0.0

	
	344
	3.5
	2.2
	1.5
	1.2
	0.5
	0.0

	
	289
	5.2
	3.0
	2.5
	2.0
	0.8
	0.1

	
	243
	7.0
	4.3
	3.5
	3.0
	1.2
	0.1

	
	204.4
	8.9
	6.6
	4.9
	3.8
	1.7
	0.2

	
	171.9
	10.6
	9.7
	6.7
	4.3
	2.3
	0.3

	
	144.5
	11.8
	12.4
	9.0
	5.0
	3.0
	0.5

	
	121.5
	11.9
	13.1
	11.2
	6.2
	4.0
	0.8

	
	102.2
	10.7
	11.7
	12.5
	8.0
	5.2
	1.4

	
	85.9
	9.0
	9.5
	12.3
	10.2
	6.4
	2.3

	
	72.3
	7.2
	7.6
	10.7
	11.8
	7.5
	3.8

	
	60.8
	5.8
	6.4
	8.7
	12.1
	8.4
	6.0

	
	51.1
	4.4
	5.9
	7.1
	11.2
	9.4
	8.9

	
	43
	1.0
	4.1
	5.5
	9.8
	10.5
	12.1

	
	36.1
	0.0
	1.3
	2.9
	7.9
	11.7
	14.5

	
	30.4
	0.0
	0.0
	0.3
	2.8
	12.5
	15.2

	
	25.55
	0.0
	0.0
	0.0
	0.4
	12.1
	14.3

	
	21.48
	0.0
	0.0
	0.0
	0.0
	2.6
	12.6

	
	18.06
	0.0
	0.0
	0.0
	0.0
	0.0
	5.8

	
	15.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1

	
	12.77
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	10.74
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	9.03
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	7.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	6.39
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5.37
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4.52
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.69
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.26
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.34
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	0.95
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	D10
	58.8
	49.3
	44.6
	35.4
	24.1
	19.3

	
	D20
	74.7
	64.2
	55.8
	42.4
	27.4
	21.9

	
	D30
	89.8
	79.0
	66.8
	49.6
	31.6
	24.7

	
	D40
	105.1
	93.1
	77.5
	57.4
	36.7
	27.7

	
	D50
	121.6
	107.1
	88.9
	66.2
	43.4
	31.1

	
	D60
	140.8
	122.2
	102.2
	77.3
	52.3
	35.0

	
	D70
	165.1
	140.4
	119.3
	93.1
	64.5
	40.0

	
	D80
	199.4
	166.3
	144.2
	120.5
	82.8
	47.4

	
	D90
	256.4
	217.4
	191.2
	174.6
	119.3
	62.1

	
	D100
	310.0
	279.0
	240.2
	222.3
	163.0
	81.8

	Carbon
Black
	Particle Size
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB4
	6540
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5500
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4620
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3890
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3270
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2750
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2312
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1944
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1635
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1375
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1

	
	1156
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2

	
	972
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	818
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	687
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	578
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	486
	0.0
	0.0
	0.0
	0.1
	0.1
	0.0

	
	409
	0.0
	0.2
	0.0
	0.3
	0.3
	0.0

	
	344
	0.2
	0.3
	0.5
	0.5
	0.4
	0.2

	
	289
	0.7
	0.8
	1.0
	1.0
	0.7
	0.4

	
	243
	1.7
	1.6
	1.7
	1.5
	1.0
	0.7

	
	204.4
	3.4
	3.5
	2.8
	2.3
	1.5
	1.0

	
	171.9
	6.2
	6.3
	4.4
	3.4
	2.3
	1.5

	
	144.5
	9.7
	9.0
	6.8
	5.2
	3.4
	2.0

	
	121.5
	12.9
	10.7
	10.0
	7.5
	4.9
	2.7

	
	102.2
	14.7
	11.8
	12.8
	9.8
	7.3
	3.8

	
	85.9
	14.2
	12.4
	14.2
	11.4
	10.1
	5.6

	
	72.3
	11.9
	12.2
	13.5
	12.0
	12.6
	8.3

	
	60.8
	9.1
	11.0
	11.5
	11.9
	13.9
	11.4

	
	51.1
	6.9
	9.3
	9.3
	11.1
	13.3
	13.8

	
	43
	5.5
	7.4
	7.6
	10.1
	11.5
	14.4

	
	36.1
	2.7
	3.5
	4.0
	8.6
	9.6
	13.0

	
	30.4
	0.3
	0.1
	0.1
	3.2
	6.4
	11.1

	
	25.55
	0.0
	0.0
	0.0
	0.1
	0.7
	8.1

	
	21.48
	0.0
	0.0
	0.0
	0.0
	0.0
	1.7

	
	18.06
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	15.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	12.77
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	10.74
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	9.03
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	7.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	6.39
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5.37
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4.52
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.69
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.26
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.34
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	0.95
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	D10
	53.3
	42.1
	41.5
	34.9
	32.1
	25.7

	
	D20
	66.7
	50.8
	50.2
	41.5
	38.0
	30.0

	
	D30
	78.7
	59.6
	58.7
	48.6
	44.0
	34.4

	
	D40
	89.9
	68.8
	67.1
	56.5
	50.1
	38.9

	
	D50
	101.5
	79.1
	75.9
	65.3
	56.8
	43.9

	
	D60
	114.1
	91.2
	85.7
	75.5
	64.6
	49.7

	
	D70
	129.1
	106.0
	97.9
	88.2
	74.6
	57.4

	
	D80
	148.9
	125.1
	114.9
	106.0
	89.5
	69.2

	
	D90
	181.2
	154.1
	145.7
	139.8
	120.3
	96.2

	
	D100
	212.7
	181.4
	179.8
	180.1
	159.2
	132.8

	Carbon
Black
	Particle Size
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB1
	6540
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5500
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4620
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3890
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3270
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2750
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2312
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1944
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1635
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1375
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1156
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	972
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	818
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	687
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	578
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0

	
	486
	0.0
	0.0
	0.1
	0.0
	0.3
	0.2

	
	409
	0.2
	0.1
	0.4
	0.1
	0.4
	0.4

	
	344
	0.5
	0.3
	0.5
	0.4
	0.4
	0.6

	
	289
	0.7
	0.7
	0.7
	0.5
	0.4
	0.7

	
	243
	1.0
	1.1
	0.9
	0.8
	0.5
	0.7

	
	204.4
	1.5
	1.8
	1.3
	1.1
	0.7
	0.7

	
	171.9
	2.4
	3.0
	2.1
	1.6
	1.2
	0.8

	
	144.5
	4.0
	4.5
	3.4
	2.4
	2.0
	1.2

	
	121.5
	6.3
	6.1
	5.3
	3.7
	3.2
	1.9

	
	102.2
	9.4
	7.8
	7.8
	5.7
	5.2
	3.4

	
	85.9
	12.4
	9.7
	10.5
	8.6
	7.8
	5.7

	
	72.3
	14.3
	11.8
	12.3
	11.6
	10.5
	8.8

	
	60.8
	14.4
	13.4
	12.8
	13.7
	12.5
	11.7

	
	51.1
	12.8
	13.4
	12.2
	13.9
	13.4
	13.8

	
	43
	10.3
	11.8
	11.1
	12.7
	13.2
	14.5

	
	36.1
	7.8
	9.6
	10.0
	11.0
	12.1
	13.8

	
	30.4
	2.1
	4.7
	7.5
	9.3
	10.7
	11.9

	
	25.55
	0.1
	0.2
	1.3
	3.0
	5.3
	9.0

	
	21.48
	0.0
	0.0
	0.0
	0.0
	0.1
	0.3

	
	18.06
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	15.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	12.77
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	10.74
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	9.03
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	7.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	6.39
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	5.37
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	4.52
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	3.19
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.69
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	2.26
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.34
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	1.13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	0.95
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	D10
	36.1
	33.5
	31.1
	29.3
	27.7
	25.9

	
	D20
	42.8
	39.3
	36.9
	34.4
	32.2
	29.9

	
	D30
	49.1
	45.2
	43.2
	39.7
	37.0
	34.0

	
	D40
	55.6
	51.3
	49.8
	45.2
	42.2
	38.4

	
	D50
	62.7
	58.3
	57.0
	51.2
	48.0
	43.3

	
	D60
	70.8
	67.0
	65.4
	58.0
	54.8
	49.0

	
	D70
	80.9
	78.7
	75.7
	66.6
	63.4
	56.2

	
	D80
	95.3
	96.4
	90.3
	79.0
	75.6
	66.7

	
	D90
	122.7
	127.8
	118.8
	104.3
	99.1
	88.0

	
	D100
	157.1
	160.5
	155.6
	138.0
	131.2
	125.8
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Table 8: spectral data to figure 2a and 3
	Carbon Black
	Wavelength
[nm]
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB1
	400
	0.537
	0.562
	0.570
	0.579
	0.615
	0.615

	
	410
	0.526
	0.553
	0.559
	0.567
	0.605
	0.603

	
	420
	0.522
	0.548
	0.556
	0.564
	0.602
	0.600

	
	430
	0.543
	0.567
	0.578
	0.586
	0.623
	0.624

	
	440
	0.543
	0.569
	0.580
	0.587
	0.625
	0.625

	
	450
	0.544
	0.572
	0.580
	0.586
	0.624
	0.623

	
	460
	0.544
	0.576
	0.581
	0.587
	0.628
	0.624

	
	470
	0.549
	0.582
	0.586
	0.591
	0.636
	0.625

	
	480
	0.550
	0.579
	0.587
	0.592
	0.632
	0.627

	
	490
	0.560
	0.590
	0.599
	0.603
	0.643
	0.638

	
	500
	0.569
	0.602
	0.608
	0.612
	0.654
	0.647

	
	510
	0.565
	0.602
	0.605
	0.609
	0.653
	0.637

	
	520
	0.570
	0.608
	0.606
	0.609
	0.658
	0.640

	
	530
	0.581
	0.622
	0.621
	0.624
	0.671
	0.655

	
	540
	0.584
	0.626
	0.624
	0.627
	0.674
	0.656

	
	550
	0.591
	0.634
	0.629
	0.631
	0.680
	0.657

	
	560
	0.599
	0.642
	0.639
	0.641
	0.687
	0.667

	
	570
	0.591
	0.634
	0.630
	0.632
	0.678
	0.656

	
	580
	0.611
	0.657
	0.652
	0.653
	0.702
	0.677

	
	590
	0.605
	0.653
	0.647
	0.647
	0.696
	0.669

	
	600
	0.614
	0.664
	0.656
	0.655
	0.704
	0.676

	
	610
	0.626
	0.677
	0.668
	0.667
	0.715
	0.685

	
	620
	0.633
	0.682
	0.673
	0.672
	0.719
	0.688

	
	630
	0.632
	0.681
	0.672
	0.670
	0.714
	0.684

	
	640
	0.645
	0.692
	0.684
	0.682
	0.724
	0.694

	
	650
	0.644
	0.688
	0.681
	0.679
	0.717
	0.688

	
	660
	0.652
	0.697
	0.689
	0.686
	0.722
	0.694

	
	670
	0.664
	0.708
	0.701
	0.698
	0.731
	0.703

	
	680
	0.666
	0.710
	0.703
	0.699
	0.730
	0.702

	
	690
	0.663
	0.705
	0.699
	0.695
	0.724
	0.696

	
	700
	0.679
	0.720
	0.716
	0.711
	0.737
	0.710

	Carbon Black
	Wavelength
[nm]
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB2
	400
	0.426
	0.418
	0.418
	0.411
	0.397
	0.385

	
	410
	0.414
	0.406
	0.407
	0.399
	0.385
	0.372

	
	420
	0.404
	0.397
	0.396
	0.388
	0.374
	0.361

	
	430
	0.414
	0.406
	0.406
	0.397
	0.381
	0.368

	
	440
	0.409
	0.400
	0.399
	0.391
	0.375
	0.362

	
	450
	0.404
	0.395
	0.394
	0.385
	0.370
	0.356

	
	460
	0.399
	0.390
	0.389
	0.380
	0.365
	0.351

	
	470
	0.394
	0.385
	0.384
	0.374
	0.359
	0.345

	
	480
	0.386
	0.377
	0.375
	0.366
	0.351
	0.335

	
	490
	0.386
	0.376
	0.375
	0.365
	0.350
	0.334

	
	500
	0.385
	0.375
	0.373
	0.364
	0.348
	0.332

	
	510
	0.375
	0.365
	0.364
	0.354
	0.339
	0.323

	
	520
	0.369
	0.359
	0.357
	0.347
	0.333
	0.316

	
	530
	0.370
	0.360
	0.358
	0.348
	0.333
	0.316

	
	540
	0.365
	0.355
	0.353
	0.343
	0.328
	0.311

	
	550
	0.359
	0.349
	0.347
	0.337
	0.322
	0.305

	
	560
	0.355
	0.345
	0.343
	0.333
	0.318
	0.301

	
	570
	0.342
	0.332
	0.330
	0.320
	0.305
	0.289

	
	580
	0.345
	0.335
	0.332
	0.323
	0.307
	0.291

	
	590
	0.335
	0.325
	0.322
	0.313
	0.298
	0.282

	
	600
	0.332
	0.322
	0.319
	0.310
	0.295
	0.278

	
	610
	0.330
	0.320
	0.318
	0.308
	0.294
	0.276

	
	620
	0.326
	0.316
	0.313
	0.303
	0.289
	0.271

	
	630
	0.317
	0.307
	0.304
	0.295
	0.281
	0.264

	
	640
	0.316
	0.307
	0.304
	0.294
	0.280
	0.263

	
	650
	0.309
	0.300
	0.297
	0.287
	0.274
	0.257

	
	660
	0.306
	0.296
	0.293
	0.284
	0.270
	0.253

	
	670
	0.304
	0.295
	0.291
	0.282
	0.268
	0.251

	
	680
	0.298
	0.288
	0.285
	0.276
	0.262
	0.245

	
	690
	0.289
	0.280
	0.277
	0.268
	0.255
	0.238

	
	700
	0.288
	0.279
	0.276
	0.267
	0.253
	0.237

	Carbon Black
	Wavelength
[nm]
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB3
	400
	0.152
	0.143
	0.128
	0.112
	0.087
	0.053

	
	410
	0.147
	0.137
	0.123
	0.108
	0.083
	0.051

	
	420
	0.139
	0.130
	0.116
	0.101
	0.077
	0.047

	
	430
	0.141
	0.131
	0.117
	0.101
	0.077
	0.046

	
	440
	0.138
	0.128
	0.113
	0.098
	0.074
	0.044

	
	450
	0.135
	0.124
	0.110
	0.095
	0.072
	0.043

	
	460
	0.133
	0.122
	0.108
	0.093
	0.070
	0.041

	
	470
	0.130
	0.119
	0.105
	0.090
	0.067
	0.040

	
	480
	0.125
	0.114
	0.100
	0.086
	0.064
	0.038

	
	490
	0.124
	0.113
	0.099
	0.084
	0.063
	0.037

	
	500
	0.123
	0.112
	0.098
	0.083
	0.062
	0.036

	
	510
	0.119
	0.108
	0.094
	0.080
	0.059
	0.034

	
	520
	0.116
	0.105
	0.091
	0.077
	0.057
	0.033

	
	530
	0.116
	0.105
	0.091
	0.077
	0.057
	0.033

	
	540
	0.114
	0.103
	0.089
	0.075
	0.055
	0.032

	
	550
	0.112
	0.101
	0.087
	0.073
	0.053
	0.031

	
	560
	0.110
	0.098
	0.085
	0.071
	0.052
	0.030

	
	570
	0.105
	0.094
	0.081
	0.068
	0.049
	0.028

	
	580
	0.106
	0.095
	0.081
	0.068
	0.049
	0.028

	
	590
	0.103
	0.091
	0.078
	0.065
	0.047
	0.027

	
	600
	0.102
	0.090
	0.077
	0.064
	0.046
	0.026

	
	610
	0.101
	0.089
	0.076
	0.063
	0.045
	0.026

	
	620
	0.099
	0.088
	0.074
	0.062
	0.044
	0.026

	
	630
	0.096
	0.085
	0.072
	0.060
	0.043
	0.025

	
	640
	0.096
	0.085
	0.071
	0.059
	0.042
	0.024

	
	650
	0.094
	0.083
	0.070
	0.058
	0.041
	0.024

	
	660
	0.093
	0.081
	0.068
	0.056
	0.040
	0.023

	
	670
	0.092
	0.081
	0.068
	0.056
	0.040
	0.023

	
	680
	0.090
	0.079
	0.066
	0.054
	0.038
	0.022

	
	690
	0.087
	0.076
	0.064
	0.052
	0.036
	0.021

	
	700
	0.087
	0.076
	0.063
	0.052
	0.036
	0.021

	Carbon Black
	Wavelength
[nm]
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB4
	400
	0.165
	0.150
	0.146
	0.134
	0.116
	0.103

	
	410
	0.158
	0.143
	0.140
	0.128
	0.110
	0.098

	
	420
	0.150
	0.134
	0.131
	0.120
	0.103
	0.091

	
	430
	0.150
	0.134
	0.131
	0.120
	0.102
	0.091

	
	440
	0.145
	0.129
	0.126
	0.115
	0.098
	0.087

	
	450
	0.140
	0.125
	0.122
	0.111
	0.095
	0.084

	
	460
	0.137
	0.121
	0.119
	0.108
	0.092
	0.081

	
	470
	0.133
	0.117
	0.115
	0.105
	0.089
	0.078

	
	480
	0.127
	0.112
	0.110
	0.100
	0.085
	0.074

	
	490
	0.125
	0.110
	0.108
	0.098
	0.083
	0.073

	
	500
	0.123
	0.108
	0.106
	0.096
	0.081
	0.071

	
	510
	0.118
	0.103
	0.101
	0.092
	0.077
	0.068

	
	520
	0.115
	0.100
	0.098
	0.089
	0.075
	0.065

	
	530
	0.114
	0.099
	0.097
	0.088
	0.074
	0.065

	
	540
	0.111
	0.097
	0.095
	0.086
	0.072
	0.063

	
	550
	0.108
	0.093
	0.092
	0.083
	0.070
	0.061

	
	560
	0.105
	0.091
	0.090
	0.081
	0.068
	0.059

	
	570
	0.100
	0.087
	0.085
	0.077
	0.064
	0.056

	
	580
	0.100
	0.087
	0.085
	0.077
	0.065
	0.056

	
	590
	0.096
	0.083
	0.082
	0.074
	0.062
	0.054

	
	600
	0.095
	0.081
	0.080
	0.072
	0.061
	0.052

	
	610
	0.093
	0.080
	0.079
	0.071
	0.059
	0.052

	
	620
	0.091
	0.078
	0.077
	0.070
	0.058
	0.051

	
	630
	0.088
	0.075
	0.074
	0.067
	0.056
	0.049

	
	640
	0.087
	0.074
	0.074
	0.067
	0.055
	0.048

	
	650
	0.085
	0.072
	0.071
	0.065
	0.053
	0.047

	
	660
	0.083
	0.070
	0.070
	0.063
	0.052
	0.046

	
	670
	0.082
	0.070
	0.069
	0.063
	0.052
	0.045

	
	680
	0.080
	0.067
	0.067
	0.061
	0.050
	0.043

	
	690
	0.077
	0.065
	0.065
	0.058
	0.048
	0.042

	
	700
	0.077
	0.064
	0.064
	0.058
	0.048
	0.042

	Carbon Black
	Wavelength
[nm]
	15 min
	30 min
	1 h
	2 h
	4 h 
	8 h

	CB5
	400
	0.111
	0.108
	0.108
	0.105
	0.093
	0.091

	
	410
	0.106
	0.102
	0.103
	0.100
	0.088
	0.086

	
	420
	0.099
	0.096
	0.096
	0.093
	0.082
	0.080

	
	430
	0.099
	0.095
	0.096
	0.093
	0.081
	0.079

	
	440
	0.095
	0.092
	0.093
	0.089
	0.078
	0.076

	
	450
	0.092
	0.089
	0.089
	0.086
	0.075
	0.073

	
	460
	0.089
	0.086
	0.087
	0.083
	0.073
	0.071

	
	470
	0.086
	0.083
	0.083
	0.080
	0.070
	0.068

	
	480
	0.082
	0.079
	0.079
	0.077
	0.067
	0.065

	
	490
	0.080
	0.077
	0.078
	0.075
	0.065
	0.063

	
	500
	0.078
	0.076
	0.076
	0.073
	0.064
	0.062

	
	510
	0.075
	0.072
	0.073
	0.070
	0.060
	0.059

	
	520
	0.072
	0.071
	0.070
	0.068
	0.059
	0.057

	
	530
	0.072
	0.070
	0.070
	0.067
	0.058
	0.057

	
	540
	0.070
	0.068
	0.068
	0.065
	0.056
	0.055

	
	550
	0.067
	0.065
	0.066
	0.063
	0.054
	0.053

	
	560
	0.066
	0.064
	0.064
	0.061
	0.053
	0.052

	
	570
	0.062
	0.060
	0.061
	0.059
	0.050
	0.049

	
	580
	0.062
	0.061
	0.061
	0.058
	0.050
	0.049

	
	590
	0.060
	0.058
	0.058
	0.056
	0.048
	0.047

	
	600
	0.059
	0.057
	0.057
	0.055
	0.047
	0.046

	
	610
	0.058
	0.056
	0.056
	0.054
	0.046
	0.046

	
	620
	0.056
	0.054
	0.055
	0.053
	0.045
	0.045

	
	630
	0.054
	0.052
	0.053
	0.051
	0.043
	0.043

	
	640
	0.054
	0.052
	0.052
	0.051
	0.043
	0.043

	
	650
	0.052
	0.050
	0.051
	0.049
	0.041
	0.042

	
	660
	0.051
	0.049
	0.050
	0.048
	0.041
	0.041

	
	670
	0.051
	0.049
	0.049
	0.048
	0.040
	0.041

	
	680
	0.049
	0.047
	0.048
	0.046
	0.038
	0.039

	
	690
	0.047
	0.045
	0.046
	0.045
	0.038
	0.038

	
	700
	0.047
	0.045
	0.046
	0.044
	0.037
	0.038



Table 9: Particle size measurements to figure 2b
	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB1
	70
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.1
	0.0

	
	
	687
	0.0
	0.7
	0.0

	
	
	578
	1.1
	1.2
	0.0

	
	
	486
	5.2
	2.6
	0.5

	
	
	409
	11.9
	6.5
	2.5

	
	
	344
	18.7
	12.9
	5.7

	
	
	289
	20.6
	19.7
	9.7

	
	
	243
	16.9
	21.0
	13.4

	
	
	204.4
	11.2
	15.5
	14.9

	
	
	171.9
	6.5
	8.9
	13.8

	
	
	144.5
	3.6
	4.7
	11.6

	
	
	121.5
	2.2
	2.7
	9.3

	
	
	102.2
	1.3
	1.8
	7.2

	
	
	85.9
	0.7
	1.3
	5.3

	
	
	72.3
	0.1
	0.5
	3.8

	
	
	60.8
	0.0
	0.0
	1.9

	
	
	51.1
	0.0
	0.0
	0.3

	
	
	43
	0.0
	0.0
	0.0

	
	
	36.1
	0.0
	0.0
	0.0

	
	
	30.4
	0.0
	0.0
	0.0

	
	
	25.55
	0.0
	0.0
	0.0

	
	
	21.48
	0.0
	0.0
	0.0

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	154.5
	140.5
	82.6

	
	
	D20
	189.4
	172.4
	105.3

	
	
	D30
	215.1
	194.1
	125.9

	
	
	D40
	237.6
	212.9
	145.7

	
	
	D50
	259.3
	231.0
	165.4

	
	
	D60
	281.9
	250.4
	185.9

	
	
	D70
	307.0
	272.9
	209.0

	
	
	D80
	338.0
	302.0
	237.7

	
	
	D90
	383.0
	352.0
	281.4

	
	
	D100
	422.0
	402.0
	319.0

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB1
	100
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.1
	0.0
	0.0

	
	
	972
	0.8
	0.0
	0.0

	
	
	818
	0.8
	0.0
	0.0

	
	
	687
	0.9
	0.0
	0.0

	
	
	578
	2.1
	0.2
	0.0

	
	
	486
	4.4
	3.0
	0.2

	
	
	409
	9.2
	8.2
	1.7

	
	
	344
	15.5
	15.2
	4.8

	
	
	289
	19.5
	20.0
	10.0

	
	
	243
	18.4
	18.9
	16.2

	
	
	204.4
	13.2
	13.9
	19.3

	
	
	171.9
	7.4
	8.9
	17.4

	
	
	144.5
	3.6
	5.5
	12.7

	
	
	121.5
	1.9
	3.3
	8.2

	
	
	102.2
	1.2
	2.0
	4.9

	
	
	85.9
	0.6
	0.8
	3.0

	
	
	72.3
	0.4
	0.1
	1.7

	
	
	60.8
	0.1
	0.0
	0.1

	
	
	51.1
	0.0
	0.0
	0.0

	
	
	43
	0.0
	0.0
	0.0

	
	
	36.1
	0.0
	0.0
	0.0

	
	
	30.4
	0.0
	0.0
	0.0

	
	
	25.55
	0.0
	0.0
	0.0

	
	
	21.48
	0.0
	0.0
	0.0

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	153.9
	138.2
	103.0

	
	
	D20
	184.7
	170.3
	125.8

	
	
	D30
	207.8
	194.7
	143.6

	
	
	D40
	228.8
	215.9
	159.5

	
	
	D50
	249.9
	236.1
	175.1

	
	
	D60
	272.8
	257.1
	191.4

	
	
	D70
	299.9
	280.3
	209.9

	
	
	D80
	336.0
	309.0
	233.0

	
	
	D90
	399.0
	352.0
	269.2

	
	
	D100
	476.0
	388.0
	302.0

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB1
	130
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.0
	0.0

	
	
	687
	0.7
	0.3
	0.0

	
	
	578
	2.2
	1.1
	0.0

	
	
	486
	5.4
	3.6
	0.2

	
	
	409
	9.6
	8.8
	2.2

	
	
	344
	14.4
	16.3
	6.0

	
	
	289
	17.6
	21.5
	12.3

	
	
	243
	17.9
	19.5
	19.4

	
	
	204.4
	14.9
	13.3
	21.2

	
	
	171.9
	9.7
	7.7
	15.9

	
	
	144.5
	4.8
	4.1
	9.6

	
	
	121.5
	2.0
	2.1
	5.6

	
	
	102.2
	0.7
	1.3
	3.5

	
	
	85.9
	0.0
	0.5
	2.1

	
	
	72.3
	0.0
	0.0
	1.5

	
	
	60.8
	0.0
	0.0
	0.4

	
	
	51.1
	0.0
	0.0
	0.0

	
	
	43
	0.0
	0.0
	0.0

	
	
	36.1
	0.0
	0.0
	0.0

	
	
	30.4
	0.0
	0.0
	0.0

	
	
	25.55
	0.0
	0.0
	0.0

	
	
	21.48
	0.0
	0.0
	0.0

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	152.6
	153.0
	111.6

	
	
	D20
	178.4
	183.6
	138.7

	
	
	D30
	200.0
	206.5
	157.8

	
	
	D40
	221.1
	226.6
	173.9

	
	
	D50
	243.1
	246.1
	188.9

	
	
	D60
	267.7
	266.4
	204.7

	
	
	D70
	296.8
	289.3
	222.6

	
	
	D80
	335.0
	319.0
	245.1

	
	
	D90
	394.0
	365.0
	281.1

	
	
	D100
	449.0
	409.0
	314.0

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB4
	70
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.0
	0.0

	
	
	687
	0.0
	0.0
	0.0

	
	
	578
	0.0
	0.0
	0.3

	
	
	486
	0.0
	0.1
	0.4

	
	
	409
	0.2
	0.3
	0.6

	
	
	344
	0.3
	0.4
	0.6

	
	
	289
	0.8
	0.7
	0.7

	
	
	243
	1.6
	1.0
	0.8

	
	
	204.4
	3.5
	1.5
	0.9

	
	
	171.9
	6.3
	2.3
	1.3

	
	
	144.5
	9.0
	3.4
	1.8

	
	
	121.5
	10.7
	4.9
	2.7

	
	
	102.2
	11.8
	7.3
	3.9

	
	
	85.9
	12.4
	10.1
	5.6

	
	
	72.3
	12.2
	12.6
	7.8

	
	
	60.8
	11.0
	13.9
	10.3

	
	
	51.1
	9.3
	13.3
	12.2

	
	
	43
	7.4
	11.5
	13.0

	
	
	36.1
	3.5
	9.6
	12.8

	
	
	30.4
	0.1
	6.4
	12.1

	
	
	25.55
	0.0
	0.7
	10.0

	
	
	21.48
	0.0
	0.0
	2.3

	
	
	18.06
	0.0
	0.0
	0.1

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	42.1
	32.1
	24.7

	
	
	D20
	50.8
	38.0
	28.5

	
	
	D30
	59.6
	44.0
	32.7

	
	
	D40
	68.8
	50.1
	37.4

	
	
	D50
	79.1
	56.8
	42.8

	
	
	D60
	91.2
	64.6
	49.2

	
	
	D70
	106.0
	74.6
	57.8

	
	
	D80
	125.1
	89.5
	71.2

	
	
	D90
	154.1
	120.3
	101.9

	
	
	D100
	181.4
	159.2
	153.9

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB4
	100
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.0
	0.0

	
	
	687
	0.0
	0.0
	0.0

	
	
	578
	0.0
	0.0
	0.0

	
	
	486
	0.0
	0.0
	0.2

	
	
	409
	0.1
	0.0
	0.3

	
	
	344
	0.2
	0.2
	0.4

	
	
	289
	0.7
	0.4
	0.5

	
	
	243
	1.2
	0.5
	0.6

	
	
	204.4
	2.0
	0.8
	0.7

	
	
	171.9
	3.3
	1.2
	0.9

	
	
	144.5
	5.8
	2.1
	1.3

	
	
	121.5
	9.6
	3.6
	2.1

	
	
	102.2
	13.7
	6.0
	3.5

	
	
	85.9
	16.1
	9.3
	5.7

	
	
	72.3
	15.6
	12.5
	8.8

	
	
	60.8
	12.9
	14.8
	12.4

	
	
	51.1
	9.7
	15.1
	15.0

	
	
	43
	7.2
	13.4
	15.5

	
	
	36.1
	2.1
	10.9
	13.7

	
	
	30.4
	0.0
	7.6
	11.1

	
	
	25.55
	0.0
	1.7
	6.9

	
	
	21.48
	0.0
	0.0
	0.4

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	43.7
	30.7
	26.8

	
	
	D20
	52.0
	36.0
	31.0

	
	
	D30
	59.5
	41.1
	35.2

	
	
	D40
	66.7
	46.3
	39.5

	
	
	D50
	74.3
	51.9
	44.1

	
	
	D60
	82.6
	58.3
	49.4

	
	
	D70
	92.8
	66.2
	56.3

	
	
	D80
	106.7
	77.4
	66.5

	
	
	D90
	132.3
	97.7
	87.8

	
	
	D100
	162.2
	122.4
	120.9

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB4
	130
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.0
	0.0

	
	
	687
	0.0
	0.0
	0.2

	
	
	578
	0.0
	0.0
	0.2

	
	
	486
	0.0
	0.1
	0.4

	
	
	409
	0.0
	0.3
	0.5

	
	
	344
	0.1
	0.4
	0.5

	
	
	289
	0.4
	0.6
	0.5

	
	
	243
	0.9
	0.7
	0.6

	
	
	204.4
	1.6
	1.0
	0.8

	
	
	171.9
	3.0
	1.5
	1.3

	
	
	144.5
	5.3
	2.5
	2.0

	
	
	121.5
	8.9
	4.5
	3.0

	
	
	102.2
	13.3
	7.8
	4.6

	
	
	85.9
	16.8
	11.8
	6.9

	
	
	72.3
	17.2
	15.1
	9.9

	
	
	60.8
	14.3
	15.9
	13.0

	
	
	51.1
	10.2
	14.0
	15.0

	
	
	43
	6.8
	11.1
	14.7

	
	
	36.1
	1.3
	8.6
	12.4

	
	
	30.4
	0.0
	4.1
	10.0

	
	
	25.55
	0.0
	0.1
	3.7

	
	
	21.48
	0.0
	0.0
	0.0

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	44.6
	34.4
	28.8

	
	
	D20
	52.3
	40.6
	33.3

	
	
	D30
	59.1
	46.6
	37.9

	
	
	D40
	65.7
	52.4
	42.6

	
	
	D50
	72.5
	58.4
	47.8

	
	
	D60
	80.1
	65.1
	54.0

	
	
	D70
	89.4
	73.4
	62.1

	
	
	D80
	102.4
	84.9
	74.5

	
	
	D90
	125.7
	107.2
	101.5

	
	
	D100
	151.4
	138.3
	142.6

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB5
	70
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.0
	0.0

	
	
	687
	0.0
	0.0
	0.1

	
	
	578
	0.0
	0.2
	0.2

	
	
	486
	0.0
	0.3
	0.2

	
	
	409
	0.1
	0.4
	0.3

	
	
	344
	0.3
	0.4
	0.3

	
	
	289
	0.7
	0.4
	0.4

	
	
	243
	1.1
	0.5
	0.5

	
	
	204.4
	1.8
	0.7
	0.6

	
	
	171.9
	3.0
	1.2
	0.9

	
	
	144.5
	4.5
	2.0
	1.4

	
	
	121.5
	6.1
	3.2
	2.2

	
	
	102.2
	7.8
	5.2
	3.5

	
	
	85.9
	9.7
	7.8
	5.3

	
	
	72.3
	11.8
	10.5
	8.0

	
	
	60.8
	13.4
	12.5
	11.4

	
	
	51.1
	13.4
	13.4
	14.3

	
	
	43
	11.8
	13.2
	15.4

	
	
	36.1
	9.6
	12.1
	14.4

	
	
	30.4
	4.7
	10.7
	12.0

	
	
	25.55
	0.2
	5.3
	8.1

	
	
	21.48
	0.0
	0.1
	0.6

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	33.5
	27.7
	26.1

	
	
	D20
	39.3
	32.2
	30.1

	
	
	D30
	45.2
	37.0
	34.1

	
	
	D40
	51.3
	42.2
	38.2

	
	
	D50
	58.3
	48.0
	42.8

	
	
	D60
	67.0
	54.8
	48.1

	
	
	D70
	78.7
	63.4
	55.0

	
	
	D80
	96.4
	75.6
	65.6

	
	
	D90
	127.8
	99.1
	87.8

	
	
	D100
	160.5
	131.2
	119.7

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB5
	100
	6540
	0.0
	0.0
	0.0

	
	
	5500
	0.0
	0.0
	0.0

	
	
	4620
	0.0
	0.0
	0.0

	
	
	3890
	0.0
	0.0
	0.0

	
	
	3270
	0.0
	0.0
	0.0

	
	
	2750
	0.0
	0.0
	0.0

	
	
	2312
	0.0
	0.0
	0.0

	
	
	1944
	0.0
	0.0
	0.0

	
	
	1635
	0.0
	0.0
	0.0

	
	
	1375
	0.0
	0.0
	0.0

	
	
	1156
	0.0
	0.0
	0.0

	
	
	972
	0.0
	0.0
	0.0

	
	
	818
	0.0
	0.0
	0.0

	
	
	687
	0.0
	0.0
	0.0

	
	
	578
	0.0
	0.0
	0.0

	
	
	486
	0.1
	0.3
	0.1

	
	
	409
	0.2
	0.6
	0.2

	
	
	344
	0.3
	0.8
	0.4

	
	
	289
	0.5
	0.9
	0.5

	
	
	243
	0.7
	0.9
	0.7

	
	
	204.4
	1.2
	1.1
	0.8

	
	
	171.9
	2.0
	1.4
	1.0

	
	
	144.5
	3.4
	2.1
	1.3

	
	
	121.5
	5.6
	3.2
	1.9

	
	
	102.2
	8.7
	5.0
	3.0

	
	
	85.9
	12.1
	8.1
	5.3

	
	
	72.3
	14.6
	12.1
	8.8

	
	
	60.8
	15.2
	15.3
	12.8

	
	
	51.1
	13.7
	15.7
	15.6

	
	
	43
	11.1
	13.6
	15.8

	
	
	36.1
	8.3
	10.7
	13.8

	
	
	30.4
	2.5
	7.1
	11.1

	
	
	25.55
	0.0
	1.3
	6.7

	
	
	21.48
	0.0
	0.0
	0.2

	
	
	18.06
	0.0
	0.0
	0.0

	
	
	15.19
	0.0
	0.0
	0.0

	
	
	12.77
	0.0
	0.0
	0.0

	
	
	10.74
	0.0
	0.0
	0.0

	
	
	9.03
	0.0
	0.0
	0.0

	
	
	7.6
	0.0
	0.0
	0.0

	
	
	6.39
	0.0
	0.0
	0.0

	
	
	5.37
	0.0
	0.0
	0.0

	
	
	4.52
	0.0
	0.0
	0.0

	
	
	3.8
	0.0
	0.0
	0.0

	
	
	3.19
	0.0
	0.0
	0.0

	
	
	2.69
	0.0
	0.0
	0.0

	
	
	2.26
	0.0
	0.0
	0.0

	
	
	1.9
	0.0
	0.0
	0.0

	
	
	1.6
	0.0
	0.0
	0.0

	
	
	1.34
	0.0
	0.0
	0.0

	
	
	1.13
	0.0
	0.0
	0.0

	
	
	0.95
	0.0
	0.0
	0.0

	
	
	D10
	35.6
	31.3
	27.0

	
	
	D20
	41.8
	36.6
	31.2

	
	
	D30
	47.8
	41.6
	35.4

	
	
	D40
	53.8
	46.7
	39.6

	
	
	D50
	60.3
	52.0
	44.2

	
	
	D60
	67.7
	58.1
	49.2

	
	
	D70
	76.9
	66.1
	55.7

	
	
	D80
	89.7
	78.4
	65.3

	
	
	D90
	114.1
	107.6
	86.0

	
	
	D100
	143.5
	159.6
	123.3

	Carbon
Black
	Dispersing additive
concentration [%]
	Particle Size
	30 min
	4 h
	24 h

	CB5
	130
	6540
	0.0
	0.0
	29.4

	
	
	5500
	0.0
	0.0
	33.9

	
	
	4620
	0.0
	0.0
	38.3

	
	
	3890
	0.0
	0.0
	42.8

	
	
	3270
	0.0
	0.0
	47.5

	
	
	2750
	0.0
	0.0
	52.9

	
	
	2312
	0.0
	0.0
	59.7

	
	
	1944
	0.0
	0.0
	69.6

	
	
	1635
	0.0
	0.0
	90.9

	
	
	1375
	0.0
	0.0
	130.7

	
	
	1156
	0.0
	0.0
	29.4

	
	
	972
	0.0
	0.0
	33.9

	
	
	818
	0.0
	0.0
	38.3

	
	
	687
	0.0
	0.0
	42.8

	
	
	578
	0.0
	0.2
	47.5

	
	
	486
	0.0
	0.2
	52.9

	
	
	409
	0.0
	0.3
	59.7

	
	
	344
	0.3
	0.3
	69.6

	
	
	289
	0.4
	0.5
	90.9

	
	
	243
	0.6
	0.6
	130.7

	
	
	204.4
	0.9
	0.8
	29.4

	
	
	171.9
	1.6
	1.3
	33.9

	
	
	144.5
	2.9
	2.1
	38.3

	
	
	121.5
	5.3
	3.5
	42.8

	
	
	102.2
	8.9
	5.9
	47.5

	
	
	85.9
	12.8
	9.1
	52.9

	
	
	72.3
	15.2
	12.3
	59.7

	
	
	60.8
	15.1
	14.4
	69.6

	
	
	51.1
	13.2
	14.6
	90.9

	
	
	43
	10.7
	13.2
	130.7

	
	
	36.1
	8.4
	11.0
	29.4

	
	
	30.4
	3.6
	8.3
	33.9

	
	
	25.55
	0.3
	1.5
	38.3

	
	
	21.48
	0.0
	0.0
	42.8

	
	
	18.06
	0.0
	0.0
	47.5

	
	
	15.19
	0.0
	0.0
	52.9

	
	
	12.77
	0.0
	0.0
	59.7

	
	
	10.74
	0.0
	0.0
	69.6

	
	
	9.03
	0.0
	0.0
	90.9

	
	
	7.6
	0.0
	0.0
	130.7

	
	
	6.39
	0.0
	0.0
	29.4

	
	
	5.37
	0.0
	0.0
	33.9

	
	
	4.52
	0.0
	0.0
	38.3

	
	
	3.8
	0.0
	0.0
	42.8

	
	
	3.19
	0.0
	0.0
	47.5

	
	
	2.69
	0.0
	0.0
	52.9

	
	
	2.26
	0.0
	0.0
	59.7

	
	
	1.9
	0.0
	0.0
	69.6

	
	
	1.6
	0.0
	0.0
	90.9

	
	
	1.34
	0.0
	0.0
	130.7

	
	
	1.13
	0.0
	0.0
	29.4

	
	
	0.95
	0.0
	0.0
	33.9

	
	
	D10
	34.7
	30.5
	29.4

	
	
	D20
	41.1
	35.7
	33.9

	
	
	D30
	47.3
	40.8
	38.3

	
	
	D40
	53.5
	46.3
	42.8

	
	
	D50
	60.0
	52.0
	47.5

	
	
	D60
	67.1
	58.6
	52.9

	
	
	D70
	75.6
	66.8
	59.7

	
	
	D80
	87.1
	78.4
	69.6

	
	
	D90
	107.9
	101.2
	90.9

	
	
	D100
	132.9
	132.9
	130.7



Table 10: spectral data to figure 2b
	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB1
	70
	400
	0.562
	0.615
	0.531

	
	
	410
	0.553
	0.605
	0.519

	
	
	420
	0.548
	0.602
	0.511

	
	
	430
	0.567
	0.623
	0.525

	
	
	440
	0.569
	0.625
	0.522

	
	
	450
	0.572
	0.624
	0.519

	
	
	460
	0.576
	0.628
	0.518

	
	
	470
	0.582
	0.636
	0.517

	
	
	480
	0.579
	0.632
	0.509

	
	
	490
	0.590
	0.643
	0.513

	
	
	500
	0.602
	0.654
	0.517

	
	
	510
	0.602
	0.653
	0.511

	
	
	520
	0.608
	0.658
	0.510

	
	
	530
	0.622
	0.671
	0.516

	
	
	540
	0.626
	0.674
	0.514

	
	
	550
	0.634
	0.680
	0.511

	
	
	560
	0.642
	0.687
	0.511

	
	
	570
	0.634
	0.678
	0.498

	
	
	580
	0.657
	0.702
	0.508

	
	
	590
	0.653
	0.696
	0.496

	
	
	600
	0.664
	0.704
	0.497

	
	
	610
	0.677
	0.715
	0.501

	
	
	620
	0.682
	0.719
	0.499

	
	
	630
	0.681
	0.714
	0.492

	
	
	640
	0.692
	0.724
	0.495

	
	
	650
	0.688
	0.717
	0.487

	
	
	660
	0.697
	0.722
	0.486

	
	
	670
	0.708
	0.731
	0.488

	
	
	680
	0.710
	0.730
	0.482

	
	
	690
	0.705
	0.724
	0.473

	
	
	700
	0.720
	0.737
	0.477

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB1
	100
	400
	0.562
	0.611
	0.601

	
	
	410
	0.553
	0.602
	0.589

	
	
	420
	0.549
	0.599
	0.582

	
	
	430
	0.568
	0.620
	0.600

	
	
	440
	0.570
	0.622
	0.599

	
	
	450
	0.572
	0.622
	0.596

	
	
	460
	0.576
	0.626
	0.595

	
	
	470
	0.582
	0.633
	0.598

	
	
	480
	0.579
	0.630
	0.590

	
	
	490
	0.590
	0.641
	0.596

	
	
	500
	0.602
	0.652
	0.602

	
	
	510
	0.602
	0.652
	0.597

	
	
	520
	0.607
	0.656
	0.597

	
	
	530
	0.621
	0.670
	0.606

	
	
	540
	0.625
	0.672
	0.605

	
	
	550
	0.632
	0.679
	0.604

	
	
	560
	0.640
	0.685
	0.605

	
	
	570
	0.632
	0.677
	0.591

	
	
	580
	0.655
	0.700
	0.604

	
	
	590
	0.651
	0.694
	0.592

	
	
	600
	0.661
	0.702
	0.594

	
	
	610
	0.674
	0.713
	0.600

	
	
	620
	0.679
	0.716
	0.600

	
	
	630
	0.677
	0.712
	0.592

	
	
	640
	0.689
	0.721
	0.597

	
	
	650
	0.685
	0.714
	0.588

	
	
	660
	0.693
	0.719
	0.589

	
	
	670
	0.705
	0.728
	0.592

	
	
	680
	0.706
	0.727
	0.587

	
	
	690
	0.701
	0.720
	0.577

	
	
	700
	0.717
	0.733
	0.584

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB1
	130
	400
	0.557
	0.606
	0.630

	
	
	410
	0.547
	0.596
	0.620

	
	
	420
	0.543
	0.593
	0.614

	
	
	430
	0.562
	0.614
	0.635

	
	
	440
	0.564
	0.617
	0.634

	
	
	450
	0.566
	0.617
	0.631

	
	
	460
	0.570
	0.620
	0.632

	
	
	470
	0.576
	0.628
	0.637

	
	
	480
	0.573
	0.624
	0.629

	
	
	490
	0.584
	0.635
	0.637

	
	
	500
	0.595
	0.647
	0.645

	
	
	510
	0.596
	0.646
	0.641

	
	
	520
	0.601
	0.651
	0.642

	
	
	530
	0.615
	0.664
	0.651

	
	
	540
	0.619
	0.666
	0.650

	
	
	550
	0.626
	0.673
	0.653

	
	
	560
	0.634
	0.679
	0.655

	
	
	570
	0.626
	0.670
	0.641

	
	
	580
	0.648
	0.694
	0.659

	
	
	590
	0.644
	0.688
	0.649

	
	
	600
	0.655
	0.697
	0.653

	
	
	610
	0.667
	0.707
	0.659

	
	
	620
	0.673
	0.711
	0.658

	
	
	630
	0.671
	0.707
	0.649

	
	
	640
	0.683
	0.717
	0.656

	
	
	650
	0.679
	0.710
	0.647

	
	
	660
	0.688
	0.715
	0.649

	
	
	670
	0.699
	0.725
	0.655

	
	
	680
	0.701
	0.724
	0.649

	
	
	690
	0.697
	0.718
	0.640

	
	
	700
	0.712
	0.731
	0.648

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB4
	70
	400
	0.150
	0.116
	0.094

	
	
	410
	0.143
	0.110
	0.089

	
	
	420
	0.134
	0.103
	0.083

	
	
	430
	0.134
	0.102
	0.082

	
	
	440
	0.129
	0.098
	0.080

	
	
	450
	0.125
	0.095
	0.077

	
	
	460
	0.121
	0.092
	0.074

	
	
	470
	0.117
	0.089
	0.072

	
	
	480
	0.112
	0.085
	0.068

	
	
	490
	0.110
	0.083
	0.067

	
	
	500
	0.108
	0.081
	0.065

	
	
	510
	0.103
	0.077
	0.062

	
	
	520
	0.100
	0.075
	0.061

	
	
	530
	0.099
	0.074
	0.060

	
	
	540
	0.097
	0.072
	0.058

	
	
	550
	0.093
	0.070
	0.056

	
	
	560
	0.091
	0.068
	0.054

	
	
	570
	0.087
	0.064
	0.052

	
	
	580
	0.087
	0.065
	0.052

	
	
	590
	0.083
	0.062
	0.049

	
	
	600
	0.081
	0.061
	0.048

	
	
	610
	0.080
	0.059
	0.047

	
	
	620
	0.078
	0.058
	0.046

	
	
	630
	0.075
	0.056
	0.045

	
	
	640
	0.074
	0.055
	0.044

	
	
	650
	0.072
	0.053
	0.042

	
	
	660
	0.070
	0.052
	0.042

	
	
	670
	0.070
	0.052
	0.041

	
	
	680
	0.067
	0.050
	0.040

	
	
	690
	0.065
	0.048
	0.038

	
	
	700
	0.064
	0.048
	0.038

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB4
	100
	400
	0.131
	0.103
	0.088

	
	
	410
	0.124
	0.097
	0.083

	
	
	420
	0.116
	0.091
	0.077

	
	
	430
	0.115
	0.089
	0.076

	
	
	440
	0.111
	0.086
	0.073

	
	
	450
	0.107
	0.084
	0.071

	
	
	460
	0.104
	0.081
	0.069

	
	
	470
	0.100
	0.078
	0.066

	
	
	480
	0.095
	0.074
	0.063

	
	
	490
	0.093
	0.072
	0.061

	
	
	500
	0.091
	0.071
	0.060

	
	
	510
	0.087
	0.068
	0.057

	
	
	520
	0.085
	0.066
	0.056

	
	
	530
	0.084
	0.065
	0.055

	
	
	540
	0.081
	0.063
	0.053

	
	
	550
	0.078
	0.061
	0.051

	
	
	560
	0.076
	0.059
	0.050

	
	
	570
	0.073
	0.056
	0.047

	
	
	580
	0.072
	0.056
	0.047

	
	
	590
	0.069
	0.054
	0.045

	
	
	600
	0.068
	0.053
	0.044

	
	
	610
	0.066
	0.052
	0.043

	
	
	620
	0.065
	0.051
	0.042

	
	
	630
	0.063
	0.049
	0.041

	
	
	640
	0.062
	0.048
	0.040

	
	
	650
	0.060
	0.047
	0.039

	
	
	660
	0.058
	0.046
	0.038

	
	
	670
	0.058
	0.045
	0.038

	
	
	680
	0.056
	0.043
	0.036

	
	
	690
	0.054
	0.042
	0.035

	
	
	700
	0.053
	0.042
	0.035

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB4
	130
	400
	0.127
	0.101
	0.094

	
	
	410
	0.120
	0.095
	0.089

	
	
	420
	0.113
	0.089
	0.083

	
	
	430
	0.112
	0.088
	0.082

	
	
	440
	0.107
	0.085
	0.079

	
	
	450
	0.104
	0.082
	0.077

	
	
	460
	0.101
	0.079
	0.074

	
	
	470
	0.097
	0.076
	0.072

	
	
	480
	0.093
	0.073
	0.068

	
	
	490
	0.090
	0.071
	0.067

	
	
	500
	0.088
	0.069
	0.065

	
	
	510
	0.084
	0.066
	0.062

	
	
	520
	0.082
	0.064
	0.061

	
	
	530
	0.081
	0.064
	0.060

	
	
	540
	0.078
	0.062
	0.058

	
	
	550
	0.076
	0.060
	0.056

	
	
	560
	0.074
	0.058
	0.055

	
	
	570
	0.070
	0.055
	0.052

	
	
	580
	0.070
	0.055
	0.052

	
	
	590
	0.067
	0.053
	0.050

	
	
	600
	0.066
	0.052
	0.049

	
	
	610
	0.064
	0.051
	0.048

	
	
	620
	0.063
	0.050
	0.047

	
	
	630
	0.061
	0.048
	0.045

	
	
	640
	0.060
	0.047
	0.045

	
	
	650
	0.058
	0.046
	0.043

	
	
	660
	0.057
	0.045
	0.043

	
	
	670
	0.056
	0.045
	0.042

	
	
	680
	0.054
	0.043
	0.041

	
	
	690
	0.053
	0.041
	0.040

	
	
	700
	0.053
	0.041
	0.039

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB5
	70
	400
	0.108
	0.093
	0.083

	
	
	410
	0.102
	0.088
	0.078

	
	
	420
	0.096
	0.082
	0.072

	
	
	430
	0.095
	0.081
	0.071

	
	
	440
	0.092
	0.078
	0.069

	
	
	450
	0.089
	0.075
	0.066

	
	
	460
	0.086
	0.073
	0.064

	
	
	470
	0.083
	0.070
	0.062

	
	
	480
	0.079
	0.067
	0.059

	
	
	490
	0.077
	0.065
	0.057

	
	
	500
	0.076
	0.064
	0.056

	
	
	510
	0.072
	0.060
	0.053

	
	
	520
	0.071
	0.059
	0.052

	
	
	530
	0.070
	0.058
	0.051

	
	
	540
	0.068
	0.056
	0.049

	
	
	550
	0.065
	0.054
	0.048

	
	
	560
	0.064
	0.053
	0.046

	
	
	570
	0.060
	0.050
	0.044

	
	
	580
	0.061
	0.050
	0.044

	
	
	590
	0.058
	0.048
	0.042

	
	
	600
	0.057
	0.047
	0.041

	
	
	610
	0.056
	0.046
	0.040

	
	
	620
	0.054
	0.045
	0.039

	
	
	630
	0.052
	0.043
	0.038

	
	
	640
	0.052
	0.043
	0.037

	
	
	650
	0.050
	0.041
	0.036

	
	
	660
	0.049
	0.041
	0.035

	
	
	670
	0.049
	0.040
	0.035

	
	
	680
	0.047
	0.038
	0.034

	
	
	690
	0.045
	0.038
	0.033

	
	
	700
	0.045
	0.037
	0.032

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB5
	100
	400
	0.104
	0.091
	0.081

	
	
	410
	0.098
	0.086
	0.077

	
	
	420
	0.092
	0.080
	0.071

	
	
	430
	0.091
	0.079
	0.070

	
	
	440
	0.088
	0.076
	0.067

	
	
	450
	0.084
	0.073
	0.065

	
	
	460
	0.082
	0.071
	0.063

	
	
	470
	0.079
	0.068
	0.060

	
	
	480
	0.075
	0.065
	0.058

	
	
	490
	0.073
	0.064
	0.056

	
	
	500
	0.072
	0.062
	0.055

	
	
	510
	0.068
	0.059
	0.052

	
	
	520
	0.066
	0.058
	0.051

	
	
	530
	0.065
	0.057
	0.050

	
	
	540
	0.063
	0.055
	0.049

	
	
	550
	0.061
	0.053
	0.047

	
	
	560
	0.059
	0.052
	0.046

	
	
	570
	0.056
	0.049
	0.043

	
	
	580
	0.056
	0.049
	0.043

	
	
	590
	0.054
	0.047
	0.041

	
	
	600
	0.053
	0.046
	0.041

	
	
	610
	0.052
	0.045
	0.040

	
	
	620
	0.050
	0.044
	0.039

	
	
	630
	0.049
	0.043
	0.038

	
	
	640
	0.048
	0.042
	0.037

	
	
	650
	0.046
	0.041
	0.036

	
	
	660
	0.045
	0.040
	0.035

	
	
	670
	0.045
	0.040
	0.035

	
	
	680
	0.043
	0.038
	0.034

	
	
	690
	0.042
	0.038
	0.033

	
	
	700
	0.042
	0.037
	0.033

	Carbon Black
	Dispersing additive
concentration [%]
	Wavelength
[nm]
	30 min
	4 h
	24 h

	CB5
	130
	400
	0.100
	0.091
	0.085

	
	
	410
	0.094
	0.086
	0.080

	
	
	420
	0.088
	0.080
	0.074

	
	
	430
	0.087
	0.079
	0.073

	
	
	440
	0.084
	0.076
	0.071

	
	
	450
	0.081
	0.073
	0.068

	
	
	460
	0.078
	0.071
	0.066

	
	
	470
	0.075
	0.068
	0.064

	
	
	480
	0.072
	0.065
	0.061

	
	
	490
	0.070
	0.064
	0.059

	
	
	500
	0.068
	0.062
	0.058

	
	
	510
	0.065
	0.059
	0.056

	
	
	520
	0.063
	0.058
	0.054

	
	
	530
	0.062
	0.057
	0.053

	
	
	540
	0.060
	0.055
	0.052

	
	
	550
	0.058
	0.053
	0.050

	
	
	560
	0.057
	0.052
	0.049

	
	
	570
	0.054
	0.049
	0.047

	
	
	580
	0.054
	0.049
	0.047

	
	
	590
	0.051
	0.047
	0.045

	
	
	600
	0.050
	0.046
	0.044

	
	
	610
	0.049
	0.045
	0.043

	
	
	620
	0.048
	0.044
	0.042

	
	
	630
	0.046
	0.043
	0.041

	
	
	640
	0.045
	0.042
	0.040

	
	
	650
	0.044
	0.041
	0.040

	
	
	660
	0.044
	0.040
	0.039

	
	
	670
	0.043
	0.040
	0.039

	
	
	680
	0.042
	0.038
	0.037

	
	
	690
	0.040
	0.038
	0.037

	
	
	700
	0.040
	0.037
	0.036


Table 11: measured color strength and absorption coefficient. calculated scattering coefficient to figure 5
	Carbon Black
	Dispersion-
time
	Color strength [%]
	Absorption coefficient [-]
	Scattering coefficient [-]

	CB1
	15 min
	121.26767
	0.47772503
	0.00393943

	
	30 min
	113.893753
	0.45169097
	0.0039659

	
	1 h
	113.847519
	0.44427812
	0.0039024

	
	2 h
	113.381714
	0.43615991
	0.00384683

	
	4 h
	106.271561
	0.39814281
	0.00374647

	
	8 h
	108.927483
	0.39955813
	0.00366811

	CB2
	15 min
	204.387604
	0.71155459
	0.0034814

	
	30 min
	210.174072
	0.72052559
	0.00342823

	
	1 h
	211.592667
	0.7241219
	0.00342224

	
	2 h
	217.702744
	0.73280367
	0.00336607

	
	4 h
	227.87
	0.74660346
	0.00327645

	
	8 h
	240.546173
	0.76302405
	0.00317205

	CB3
	15 min
	652.478088
	0.9130946
	0.00139943

	
	30 min
	726.803528
	0.92426064
	0.00127168

	
	1 h
	846.232605
	0.93724222
	0.00110755

	
	2 h
	1008.15729
	0.94826758
	0.00094059

	
	4 h
	1384.80
	0.96380951
	0.00069599

	
	8 h
	2390.39014
	0.97916307
	0.00040962

	CB4
	15 min
	681.262695
	0.92315982
	0.00135507

	
	30 min
	788.3573
	0.93571098
	0.00118691

	
	1 h
	799.561035
	0.9358881
	0.0011705

	
	2 h
	882.719543
	0.9420758
	0.00106724

	
	4 h
	1054.16309
	0.95246437
	0.00090353

	
	8 h
	1206.56824
	0.95824899
	0.00079419

	CB5
	15 min
	1084.41663
	0.95312554
	0.00087893

	
	30 min
	1125.6731
	0.95529502
	0.00084864

	
	1 h
	1114.70642
	0.95414035
	0.00085596

	
	2 h
	1154.56531
	0.95553673
	0.00082762

	
	4 h
	1352.35779
	0.9628788
	0.000712

	
	8 h
	1363.26794
	0.96232728
	0.0007059





Table 12: undertone values for figure 6
	Carbon Black
	Dispersiontime
	Undertone dm [-]

	CB1
	15 min
	-4.1

	
	30 min
	-4.9

	
	1 h
	-4.1

	
	2 h
	-3.7

	
	4 h
	-3.9

	
	8 h
	-2.7

	CB2
	15 min
	5.9

	
	30 min
	6.2

	
	1 h
	6.4

	
	2 h
	6.6

	
	4 h
	6.8

	
	8 h
	7.4

	CB3
	15 min
	8.7

	
	30 min
	9.9

	
	1 h
	11.0

	
	2 h
	12.0

	
	4 h
	13.3

	
	8 h
	14.5

	CB4
	15 min
	12.0

	
	30 min
	13.0

	
	1 h
	12.8

	
	2 h
	13.1

	
	4 h
	13.6

	
	8 h
	14.1

	CB5
	15 min
	13.6

	
	30 min
	13.6

	
	1 h
	13.6

	
	2 h
	13.5

	
	4 h
	14.3

	
	8 h
	13.9





Text 1: Deviation of the equation (9)
The calculations of the reflection spectra are based on the scattering of a plane wave by spherical particles. Those particles can be dielectric and absorbing depending on their size. The calculations were developed by Gustav Mie. Furthermore, Mie’s theory also considers the angular distribution of the scattered radiation. The scattering angle used is represented below as . The partial waves are functions of the scattering angle, which are calculated via the relative refraction index  and the variable . The relative refraction index is the quotient of the refraction index of the scattering particle  (here: Carbon black) and the surrounding medium  (here: clear coat), see equation 9-1:
	
	(9-1)


The variable , also called Mie-parameter, is the ratio of the particle circumference , where  is the diameter of the particle, and the incident wavelength , see equation 9-2:
	
	(9-2)


 and  are functions of  and  corresponding to the electric () and magnetic () partial waves (equation 9-3 and 9-4). The polar coordinates of the particles are  and  and the spherical functions are  for the electric and  for the magnetic with respect to the polar coordinates.  is the field parameter. 
	

	(9-3)

	

	(9-4)


In colloidal systems with very fine particles, only the first electrical oscillations make a significant contribution, while in coarser colloidal systems, the second electrical oscillation and the first magnetic oscillation also make a significant contribution.
 and  are the intensities of the scattered radiation (equation 9-5 and 9-6). Their vectors are oscillating vertically and horizontally to the plane of incidence and observation. The relationship of the spherical shape of the particles is established via  and  according to .
	
	(9-5)

	
	(9-6)


The resulting scattering (equation 9) of particles by irradiation with primary radiation of the intensity  at a distance  from the spheric particle therefore results in: 
	
	(9)


[9-1] Mie, G. 1908. Beitrag zur Optik trüber Medien. Annalen der Physik, 25
[9-2] Kortüm, G. 1969. Reflexionsspektroskopie: Grundlagen, Methodik, Anwendungen. 1st ed., Springer, Berlin Heidelberg
Text 2: Long-term Stability
Material and methods: To investigate the long-term stability of the coating’s dispersion two variants of CB5 were used. One variant had a medium high level of aftertreatment and the other a high level of aftertreatment. This was done due to the before investigated positive effect of the aftertreatment on the dispersibility. The dispersions contain the mill base named in table 2 and were dispersed on the BA S 20 from Skandex-Dispers for 1 hour. The manufactured dispersions were mixed with the clear coat and coated immediately after production and four weeks after production. During these four weeks the dispersions were stored at 40 °C. This was done to simulate a longer storage time. Afterwards the undertone was measured and is shown in figure 9.
Figure 10: Effect of a four weeks long storage time on the undertone dM of two carbon blacks with a medium high and a high level of aftertreatment, dM is a dimensionless parameter, [-] means that there are no units

The undertone of both samples, shown in figure 9, can be seen as equivalent, directly after the production of the dispersion, due to the deviation in measurement accuracy. This means that the levels of aftertreatment used had no different effect on the undertone. This also implies that the size of the carbon black aggregates in the dispersion is similar. When considering the undertone measured in the samples that were stored for four weeks after production and then applicated, the undertone is higher for both samples. The higher undertone implies that the aggregates did not reagglomerate over time. The higher undertone also suggests that the wetting process and the resulting distribution of the aggregates in the dispersion is a time-dependent process and is not finished after one hour. 
These findings prove that a longer storage time of the dispersion does not lead to inferior optical properties and in this case even leads to better results. 

direct	CB5 - medium high level of aftertreatment	CB5 -  high level of aftertreatment	13.3226318359375	12.7117919921875	after four weeks	CB5 - medium high level of aftertreatment	CB5 -  high level of aftertreatment	14.5085754394531	14.0194396972656	
dM [-]



