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We intend to use charcoal powder as the fuel for our smelt.  Charcoal powder offers a large surface area which is necessary for the smelting process.  It will also be easy to purchase and will require no pre-processing work.

When deciding what ore to use during the smelting process we considered three different options: ilmenite (FeTiO3), wϋstite (FeO), and magnetite (Fe3O4).  After researching all three options thoroughly it did not appear that there was a clear advantage to using one of the three minerals.  Considering that they were all equally appropriate for our smelt we looked at which of them was the easiest to procure.  Magnetite was by far the easiest mineral to procure and consequently our choice for the ore used in the smelt.  If we chose to use a magnetite chunk we would have had to roast and pulverize the ore before using it in the smelt.  In order to avoid this time consuming pre-processing work, we intend to use magnetite powder.  By using a powder there will be little to no pre-treatment required. 
In order to procure the magnetite there are three clear sources: Ebay and Chemical store (see table 1 and 2). Ebay offers a number of different options through different sellers and most of them are far cheaper than the magnetite sold at Chemical store. On Ebay we could procure a pound of magnetite for about $6.45 whereas on chemical store the magnetite will cost us approximately 16 dollars a pound. The only advantage to using chemical store is perhaps the quality of the magnetite.  As the magnetite is the key ingredient in the smelting process it may be worth it to pay more for higher quality magnetite. The charcoal, on the other hand, seems best purchased through Ebay. We can get about 4 lb for $22.22 depending on which seller we buy the charcoal through. 
Procurement Options:

Ebay (Table 1)
	Material
	Amount
	Price
	Bid time

	Magnetite Sand
	1 lb
	$6.45
	1 day left repeat item

	Charcoal airfloat Powder
	4 lb
	$22.22
	8 days left

	Activated Charcoal Powder
	16 oz
	$17.99
	23 days left


Chemical Store .com (Table 2)
	Material
	Amount
	Price

	Magnetite 99%
	1 lb
	$ 16.00

	Magnetite 99%
	5 lb
	$ 48.00


Many of the groups used the generic reactions:

C + ½ O2(g) ( CO(g)
FeO + CO ( Fe + CO2(g)
for the molar ratios  of iron ore to fuel (1:1, here)and the reactant mass calculations in the design of our furnaces.  However, with the use of magnetite, a new smelting reaction needs to be considered:
Fe3O4 + 4CO ( 3Fe + 4CO2(g),

where there is a 1:4 molar ratio of iron ore to fuel.  The molecular weight of magnetite is 231.53 g/mol and that of C is 12.011 g/mol.  Therefore, for every 48 g of C fuel, 231.5 g of Fe will be required. 

Team Air/Supply informed us that the approximate interior volume of the bloomeries is 235 in3.  The dimensions of the bloomery, like the Teeny-tiny bloomery, are 12” tall with a 6” lower diameter and a 4” upper diameter.  Similar to the Teeny-tiny bloomer experiment done by The Rockbridge Bloomery, we would like to use 1.5 lb of ore (680 g of magnetite).  Stoichiometrically, 141 g of C fuel will be needed.  However, more fuel is likely to be needed to create a reducing atmosphere and accounting for the inefficiency thermal insulation.
