Experiment 1
Experiment 1 was the first in the sequence. The temperature measured in this experiment was higher than in all subsequent experiments. Immediately after first tapping L.S. has decided to slightly and briefly increase the ore : charcoal ratio, as he reckoned that the viscosity of the slag was higher than usually observed. Moreover, the smelter decided to run the subsequent smelting experiments under a slightly lower airflow rate to reduce the furnace temperature. The yield of FEXP-1 was lower than in the subsequent of experiments (c. 17%).  From one quarter of the bloom weighing 877 g L.S. forged a 1 cm thick bar, part of which was subsequently hammered into a small knife with 0.5 cm thick blade (weight of produced bar and knife was 342 g and 36 g respectively). According to L.S. forging was slightly more difficult than normally expected, as small cracks have developed which suggested the presence of sulphur in the metal. 
	FEXP1

	Hour
	Ore, kg
	Charcoal, kg
	Notes

	 
	-
	 
	preheating of the furnace with 16 kg of charcoal for 1 hr 30 min 

	0:00
	1
	2
	 

	0:14
	1
	2
	 

	0:20
	2
	2
	 

	0:30
	2
	2
	 

	0:39
	2
	2
	 

	0:50
	2
	2
	 

	1:02
	2
	2
	 

	1:12
	2
	2
	 

	1:23
	2
	2
	 

	1:33
	2
	2
	 

	1:40
	 
	 
	Opening of the tapping arch

	1:43
	2
	2
	 

	1:52
	2
	2
	 

	2:05
	2.5
	2
	 

	2:17
	2.5
	2
	 

	2:26
	2.5
	2
	 

	2:37
	2.5
	2
	 

	2:50
	0.75
	 
	Allowing charge to burn down

	3:10
	 
	 
	Removal of the bloom



Experiment 5
Experiment 5 was the second smelt undertaken in the shaft furnace. Generally, L.S. was satisfied with the outcome of the smelt, although the bloom extracted from the furnace had unusually flattened shape. According to L.S., the flattening of the bloom was caused by the accidental levelling of the tuyere angle during the smelt (i.e., from 17° to around 13-15°). A quarter of bloom of an initial weight of 1370 g was forged by L.S. into bar (812 g) having an “anicorn” shape (see fig. 4f), at one end preserving the form of the initial bloom and at the other end thinning down to 1 cm thick bar. The produced metal appeared relatively easy to forge indicating good workability of metal.
	FEXP-5

	 
	ore, kg
	charcoal, kg
	notes

	 
	 
	 
	preheating of the furnace with 14 kg of charcoal for 1 hr 

	0:00
	1
	2
	 

	0:13
	1
	2
	 

	0:25
	2
	2
	 

	0:37
	2
	2
	 

	0:49
	2
	2
	 

	1:00
	2
	2
	 

	1:13
	2
	2
	 

	1:23
	2
	2
	 

	1:35
	2
	2
	 

	1:46
	2
	2
	 

	1:59
	2
	2
	 

	2:06
	2
	2
	Opening of the tapping arch

	2:30
	2
	2
	 

	2:44
	3
	2
	 

	2:54
	3
	2
	 

	3:04
	2
	2
	 

	3:14
	2
	2
	 

	3:26
	2
	2
	 

	3:36
	2
	2
	 

	3:56
	1
	1
	Allowing charge to burn down

	4:06
	1
	1
	 

	4:26
	 
	 
	Removal of the bloom



Experiment 6
Experiment 6 was carried out in the next day (after experiment 5). The tuyere position was corrected back to an optimal 17° angle, and the produced bloom had a more normal and spherical shape. The slag viscosity seemed not sufficiently low, as some of the formed slag became pasty shortly after passing the tapping hole. As a result, slag often had to be mechanically raked out with a fulcrum to clear the way for the newly forming slag. The forging proved especially difficult as after thinning of a piece of bloom (1889 g) down to 3 cm thick bar noticeable cracks have formed indicating hot shortness of the metal. To avoid further cracking, L.S. decided to forge the metal at higher temperature range than he usually does (orange white heat, of 1000-1100 °C instead of normal red heat of 800-900°C). However, after some pieces were thinned down to 8 mm, they started to severely crack and fall apart preventing any further forging attempts. As a result, during this forging operation large amount (840 g) of various metallic forging wastes was produced alongside the main bar (368 g).
	FEXP-6

	Time
	Ore, kg
	Charcoal, kg
	Notes

	 
	 
	 
	preheating of the furnace with 10 kg of charcoal for c. 1 hr

	0:00
	1
	2
	 

	0:16
	1
	2
	 

	0:32
	2
	2
	 

	0:44
	2
	2
	 

	0:56
	2
	2
	 

	1:07
	2
	2
	 

	1:19
	2
	2
	 

	1:31
	2
	2
	 

	1:44
	2
	2
	 

	1:56
	2
	2
	 

	2:06
	2
	2
	 

	2:08
	 
	 
	Opening of the tapping arch

	2:14
	2
	2
	 

	2:24
	2
	2
	 

	2:33
	2
	2
	 

	2:41
	2
	2
	 

	2:51
	2.4
	2
	 

	3:01
	2.4
	2
	 

	3:10
	2.4
	2
	 

	3:20
	2.4
	2
	 

	3:30
	2.4
	2
	

	3:38
	0.2
	-
	Allowing charge to burn down

	3:46
	0.6
	-
	 

	3:53
	 
	 
	Removal of the bloom



Experiment 100
Experiment 100 was undertaken during 2020 in a newly built shaft furnace. The goal for this smelt was to produce a steely bloom using the ore from FEXP-1. To achieve this, L.S. reduced the airflow rate to increase the time of charcoal burning: 12-15 min. per charge, which was lower by 4-5 min. from previous experiments. The original theoretical assumption was that the decrease of charcoal burning rate increases the time of reaction between the reducing gas (CO) and the ore/metal, therefore creating a more reducing atmosphere and a more carburized bloom. It was noted that the furnace temperature was building up slowly and the smelt lasted longer (4 hr 40 min) than the previous smelts resulting in the formation of the largest bloom (8.9 kg), and the highest yield (25.5%). Slag tapping seemed smooth indicating a low viscosity. Forging started from 1100 g of bloom, and proved difficult due to the hot shortness of the metal: the first and second bars broke after they were thinned down to 2 cm.
	FEXP100

	 Time
	Ore, kg
	Charcoal, kg
	Notes

	 
	 
	 
	preheating of the furnace with 14 kg of charcoal for 1 hr 20 min 

	0:00
	1
	2
	 

	0:19
	2
	2
	 

	0:37
	2
	2
	 

	0:55
	2
	2
	 

	1:09
	2
	2
	 

	1:25
	2
	2
	 

	1:40
	2
	2
	 

	1:54
	2
	2
	 

	2:10
	2
	2
	 

	2:24
	2
	2
	 

	2:37
	2
	2
	 

	2:50
	2
	2
	 

	2:55
	 
	 
	Opening of the tapping arch

	3:00
	2
	2
	 

	3:15
	2
	2
	 

	3:27
	2
	2
	 

	3:39
	2
	2
	 

	3:50
	2
	2
	 

	4:05
	2
	2
	Allowing charge to burn down

	4:50
	 
	 
	Removal of the bloom
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