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Synthesis by Ueli Scheuermeier
1. Breaking it down

Crush and sieve the stuff coming from the digger to be small enough to pass through the machinery.


+ In A: Raw and mixed asteroidal stuff ranging in size from dust to chunks


- Out A: Dust, sand, broken gravel of all chemical compositions.

2. Washing

The stuff is mixed with hot water. Existing water ice in the stuff melts. Whatever is soluble is drawn away for further processing (salts). Electrostatics are reduced to zero.


+ In A: Reasonably clean hot water


- Out A: Water laden with salts and any other solubles.


- Out B: Damp stuff to "3. Roasting".

--- 2.1 Recycling the water

Water is drawn off and salts precipitated through heating and vaporizing the water then condensing the water again in a CONDENSOR. Clean water goes back into "2. Washing"


+ In A: Saltwater from "2 Out A" with other solved compounds


- Out A: Salts and other compounds, to ????

- Out B: Water to "2. Washing", and for further processing, surplus to storing in WATERTANKS.

--- 2.2 What happens with the salts and other compounds precipitating out of the 

    solution?

3. Roasting

The stuff is roasted at high temperatures. This drives out all remaining water and chemically bound volatiles, eg. releases hydrogen from hydrated minerals (eg. gypsum).


+ In A: Damp stuff coming from "2. Washing".


- Out A: Water vapor and any remaining volatiles, to CONDENSOR


- Out B: Carbon compounds, to ????? (CO may be piped to "5. Carbonyl Process")

- Out C: Any gases, to ???? (Any inert gases could be compressed and used for 

   boosting stuff around locally?)


- Out D: Very dry dehydrated stuff devoid of most volatiles

--- 3.1 Process carbon compounds from "3 Out B" to fuel, stored in FUELTANKS

4. Magnetic separation

Stuff flows past magnets. Magnetic grains separated from non-magnetic stuff.


+ In A: Output D from "3. Roasting" (possibly it has to be ground up or crushed 

           again.... ) free of static charges


- Out A: Magnetic stuff, to "5. Carbonyl process"


- Out B: Non-magnetic stuff, to ????? ("slag", baking or sintering into bricks for 

           radiation shields or counterweights or.. , optical glas ???).

5. Carbonyl Process

Magnetic stuff goes through carbonyl process. See Wikipedia or see below or see this:

                50C               230C

Ni + 4CO -----> Ni(CO)4 -----> Ni + 4CO.

                         (impure)           (pure)

CO is mixed with the magnetic stuff at 50C, which leads to impure Ni-Carbonyl. This is piped off to "6. Deposition in moulds", where the mould is heated to 230C which deposits pure Nickel. Same thing also happens with Iron, Cobalt (and Aluminium?) at diverse temperatures and pressures, so the magnetic stuff passes through various chambers that individually extract each metal from its distinct vapor.


+ In A: Magnetic stuff coming from "4. Out A".


+ In A: CO, coming from "6. Deposition in moulds"


- Out B: Carbonyl vapor of various types of metals.

6. Deposition in moulds

The carbonyl metal vapor is piped through various moulds at various temperatures, where pure metals are then deposited. Only iron, nickel and cobalt are specifically deposited, all the rest goes together into ingots of mixed rare metals (mostly PGM) that are worth selling down into the gravity well of Earth. The CO goes back into "5. Carbonyl

process".


+ In A: Carbonyl vapor coming from "5 Out B".


- Out A: CO, to "5. Carbonyl Process"


- Out B: Various metal parts, including the ingots of mixed PGM

7. Stacking

Metal parts and liquids in tanks are stacked and made ready for pickup and transfer.

I googled this:

“Mond process”

In 1899 Ludwig Mond developed a process for extracting and purifying nickel. The so-called "Mond Process" involves the conversion of nickel oxides to pure nickel metal. The oxide is obtained from nickel ores by a series of treatments including concentration, roasting and smelting of the minerals.

In the first step of the process, nickel oxide is reacted with water gas, a mixture of H2 and CO, at atmospheric pressure and a temperature of 50C. The oxide is thus reduced to impure nickel. Reaction of this impure material with residual carbon monoxide gives the toxic and volatile compound, nickel tetracarbonyl, Ni(CO)4. This compound decomposes on heating to about 230C to give pure nickel metal and CO, which can then be recycled.

The actual temperatures and pressures used in this process may vary slightly from one processing plant to the next. However the basic process as outlined is common to all.

The process can be summarised as follows:

                50C               230C

Ni + 4CO -----> Ni(CO)4 -----> Ni + 4CO.

                         (impure)           (pure)

