Translations by Thiago (Rachel’s texts)

Basic sanitation–Treatment of water

      Seeking to avoid the great space need, for the decantation, or of materials for the filtering; the process of treatment of water more appropriate for the colony is the distillation.

      It is a quite practical method, because your accomplishment is aided by the low temperature of Mars and the own heating of the vial. The distillation will be accomplished in a large part of the external side of the vial. The sewer raisin for a closed reservoir that, locating inside of the vial or being an external extension of the same, he/she will have the same temperature it interns of the colony; however the pressure of that reservoir will be lower to allow the evaporation of the water. The evaporated water is picked up for a condenser, that is obligatorily a tubulation it expresses so that it can suffer thermal influence of the Martian atmosphere (colder), that when removing heat of the water condenses her. The dejections, already separate from the water, remaining in the reservoir they will be mischievous for a suction system to vacuous for the biodigestor, allowing more sewer to be drained for the reservoir and be filtered.

      For being relatively fast, the distillation allows the recycling of a great amount of water in a short space of time, what demands only a small area to be accomplished. In order to avoid contamination for a flaw in the system of recycling of water, the remaining water of an activity will be recycled and it is used in that same activity again, for instance the water of the hydroponics will be recycled and it will return to the hydroponics avoiding that the dejection humans' badly filtered water comes to contaminate the plantation. However there will be the need of periodic swing in the amount of water of each activity, because activities as the hydroponics and the feeding consume water, while the use to drain human dejections is of, certain form, added of water.

      In the hydroponics, in the feeding or in some other use where the concentration of substances in the water is important, such substances they will be added to the water, however for the other uses the used water will be distilled, without increment of any substance.

ECOLOGY INSIDE OF THE COLONY:

1 - cycles:

Carbon: the carbonic gas is generated during breathing in the rate of 1 kg per person a day (giving production in the colony of 100 kgs). Plants also liberate it in the breathing process, however they absorb it for the photosynthesis. The biodigestor will also produce it. Besides, it has origin in the complete combustions of organic molecules, as fuels, in the rate of 2 O2 for 1 CO2 in the methane and of 25/2 O2 for 8 CO2 in the gasoline pattern. Those last two sources can probably be discarded at the beginning of the colony, with the nuclear energy use. The carbonic gas can be absorbed by producers, in the case of the colony, algae and the vegetables of the hydroponics.


It is called the biological consumption. Once the tank of algae and the ponds of stabilization will be in closed atmospheres, the atmosphere there can have rates of 0,3% of CO2 (ten times the more than the normal). A form of leaving CO2 in excess is the zeolites use or materials with crystalline structures and with very big area with countless pores can be used to absorb it. Filters of that material can be placed in the combustors exit or even freely in the atmosphere. After some time the filter is placed in small tubes to vacuum, linked to the atmospheres of the algae.


Another exit for the problem of CO2 is to react it with H2 (coming from algae) to discharge temperatures, forming H2O and producing methane or solid carbon. The two formed fuels, to the they be used, they will liberate the carbon again for the atmosphere. Besides, the formation process is energy, doing with that don't swallow benefits to the colony.


Logically, it leaves of CO2 it can be used at the nuclear power station, for cooling and other part can be stored among the vials, causing effect stews and contributing to the general heating (not yet proven, thanks to the optical...). An use for CO2 in linked excess to the effect greenhouse would be your use in greenhouses, also among two glass vials.

b - Nitrogen: you excrete organic it contains residues nitrogenated. Once separate from the rest of the sewer through the known process as induced thermoelectrically evaporation (already used by NASA), they will be mischievous for special biodigestors, where they will be decomposed in ammonia, thoroughly taken advantage of by the plants. It is noticed that that cycle is just a part of what it happens in the Earth, but he presents the advantage, for the colony, of not to alter the atmospheric concentrations of N2 and not to pass for aerobic processes.

c - Water: the main source will be the existent water in the caps. Secondary sources considered: result of the it burns of H2 and CH4 and of the heating of H2 with CO2. The first reaction has the advantage of supplying energy and the second has the advantage of solving the problem of the excess of produced CO2 partly, besides not spending more O2 than that already with the carbon. The liquid sewer should be divided in two parts: the water used for cleaning, cleaning of victuals in the kitchen, etc. that will simply pass for resins that cause ionic change, that impede the passage of organic and ionic component of microorganisms; and the water originating from sanitariums and nutritious remains. That will go by the complete process of the treatment station.


Once the process of obtaining of water is deficient, most of the water will 

have to be recycled.


The humidity should vary between 40% and 70% in the atmosphere. The evaporation should be controlled in way to maintain that value, while the reabsorption is for you to be alive. Mechanisms for condensation of the atmospheric water can also be created.


The illustration below was taken from the experiment Biosphere 2 of the University of Columbia. In it, the only complete cycle is of the water, and projected him/it by us he/she resembles enough with used him/it by them.


The only great difference among the drawing and the one that it will be 

used at Mars is that the water won't be stored below of the soil.

2 - Food chains.

a - Decomposers

Existent bacteria in the anaerobic biodigestors, where it will be taken the whole garbage and organic remains.

b - Producers

Normal plants and of the hydroponics besides algae.

c - Consumers

For energy reasons, there won't be more than two orders.

3 - Biodigestor:

It is the microbial degradation of composed organic to organic acids, 

alcohols, hydrogen, carbon dioxide and methane. That bioconversion depends on the performance of microorganisms optional anaerobic prokaryotic.

Summary of the process:

Polymeric complex (former. proteins, polysaccharides, etc.) they are transformed by the hydrolysis in monomers and oligomers (sugar, amino acids and peptides). The production of acids and acetones then alters them to propionate, butyrate, etc. finishing in formulates and acetates. As last process, the production of methane gives origin CH4, CO2, H20, H2, N2, NH3 and H2S.

Advantages: it is a process that eliminates discharge it parcels out of the organic garbage, besides producing natural fertilizer and combustive. It also degrades most of the toxicant compositions.

Disadvantages: to maintain your discharge temperature (about 30 ºC) it is necessary heating, and consequent expense of energy, direct. Besides, the pH should be adjusted continually for a close value of 7, when the production of methane is larger.

An exit for the expense of energy would be to use the methane produced directly in your heating, turning the self-sufficient biodigestor. The estequiometria of the reaction of glucose transformation in methane and CO2 varies among -96,5 Kcl/reaction for -95,3 Kcl/reaction. Each glucose mol produces 3 of CH4.

C6H12O6 + 3 H20 - 3 CH4 + 3CO2 + 3 H20. Once the sewers possess an infinity of organic efluents, it is impossible to calculate which will be the production of the biodigestor of the colony.

http://augusta.msfc.nasa.gov/ed61/papers/rp1324/chap2.html#thc   

http://www.saneamentobasico.com/   http://www.wmo.ch/web/gcos/gcoshome.html   

http://www.bio2.edu/Research/res_entry.htm 

