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ABSTRACT

The Mars planet conquest, is part of the human greatest dream. Men has always been an eye pointed to the
stars, and now it's possible to touche this dream. In this research work, I put together some useful information
that will be required for the red planet colonization. A great conceptualization work, and years of web navigation
was required, but like almost every research paper, it will be publicized without it's complete achievement.

Without entering the every details, there are the different phases for the colonization:

Preliminary design phase

Terrestrial test phases

Building and test of colonization vessels

Spacecrafts first wave departure

Landing of modules

Landing of Marsonautes

Building of first bases

Building and development of colonization infrastructures

Beginning of the colonization, by sending Marsonautes every 2 years
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All the phases will be treated in this book, and T will add my own fantasy touch for the future of Mars. Mars
is not like Earth, the life on this planet will never be the same that on our origin planet. But there is some
motivation to establish our self on it:

I Surpassing oneself
IT.  Security of all the nations and life
ITI. First step to elsewhere
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SAS flexible pour épouser la
mbinaison afin

air.

5 marsonautes:
- Trouver et rapporter le matériel
- Installer un des réacteurs
- Monter les premiers modules:
- Toilette
- Chambres
- Salle de réunion
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THE EA-PREMIUM-CHAT

Here is my new generation of nuclear reactor that work mainly with Plutonium-239, and carbine-
tungsten reflector and Tin safety layer. After it will be started, only the dead will be able to get close to
it (
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To have a good heat transfer, we need a good contact zone between the core and the shell, it could
not be solid to solid because of the different dilatation coefficient of the materials. So, I want to use
Tin, and fill the hole up to a certain level to take the maximum dilatation volume in count :()

In the heat transfer copper tube up to the evaporator, it will be Mercury (maybe cesium, but it is
burning in water), after up to the condenser it will be water vapor because we need a lot of it, and there
is a lot on Mars. Close to the reactor the pipes will be in tungsten, to make sure that if something going
wrong, it won't melt, the worst case scenario will be vapour ejection in Mars atmosphere (it's almost
harmless...).

Major problematic, the temperature of the heart won't be able to exceed the Plutonium melting
point, and that with the safety consideration, will make the reactor less efficient and costly (to achieve
the same power, you will understand later). My first estimation give about 100 kg of Plutonium (without
military grade) per base for a power of 500 kilowatt, with a exterior temperature to not goes over 0°C.
There is in the world more than 300 000 kg of Plutonium, in storage facility, mainly in England and USA.
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All this computation are relative to the criticality of an atomic Plutonium bomb at a diameter of 9 cm, with the
neutron deflector. At that size, we know that the probability of producing 2 neutron by the occurrence of one
neutron is close to 50+%. This fact will allow the reactor to produced self-sustain heat. Data:

* Rayon: 0.045 m

* Density of Sigma Phase: 15.85 g/cm?
« Atomic weight: 239 g/mol

« Contamination (purity): 5%

By the simulation software this configuration gives a barn surface for a probability of 50.079% of about: 2.895 b

* Rayon: 0.04396 m

* Density of Sigma Phase: 17 g/cm?
«  Atomic weight: 239 g/mol

« Contamination (purity): 5%

* barn surface: 2.895 b

By the simulation software, this configuration give a probability of 52.372%. The delta % of two phase = 2.293%,
that amount could be lost in further contamination, with a safety margin of 0.293%, it gives 2% net lost.

0.293% gives a radius delta of about 50 micron. The subsequent contamination will need to be in order of 4.25% to
fill the 2% probability left. This 4.25% of contamination could gives this amount of energy:

« 83.61E12 J/kg of fissile Pu-239

« 18 000 W of power for the reactor

« 2.153E-7 g/s of Pu-239

* 1VYears=365%*24* 3600 = 3.15E7 s

+  The 4.25% give: 0.0425 * 6 kg(Pu-239) = 255 g

* This 255 g could be constituted of 1/3 neutron depletion cycle
« 2153E-79/s*3.15E7s=6.79¢

« 2559g*(1/3)/ 6.79 g = 10 years

1% gives a radius delta of about 0.17 mm. The subsequent contamination will need to be in order of 2.75% to fill the
1.293% probability left. This 2.75% of contamination could gives this amount of energy:

« 83.61E12 J/kg of fissile Pu-239

« 18 000 W of power for the reactor, thermal that gives 15 000 W electric
« 2.153E-7 g/s of Pu-239

* 1VYears=365*24* 3600 = 3.15E7 s

* The 2.75% give: 0.0275 * 6 kg(Pu-239) = 165 g

* This 165 g could be constituted of 1/3 neutron depletion cycle

« 2153E-79/s*3.15E7s=6.79¢

« 1659*(1/3)/ 6.79 g = 8 years

In the configuration, of 9 cm Diameter, it will need few reflectors to put the mass on over criticality, so we
will have to take care of this operation. To achieved a maximum lifetime, it is required fo get close to this limit...
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THE CAT PLUTONIUM COOKIE WITH URANIUM CHIPS

Hummm, it's look great and tasteful :)

I.  Make the Uranium-238 chips
IT. Make the Plutonium-239 (not pure) in powder
ITI. Build layer per layer, the cookie

IV. Compress up to a solid shell, to maintain the shape of the cookie :)

TABLE 1
Delayed Neutron Fractions for Various Fuels
Half-Life (sec) | Uranium-235 | U-235 sec | Uranium-238 U-238 sec Plutonium-239 | Pu-239 sec
55.6 0.00021 0.01168 0.00020 0.01112 0.00021
22.7 0.00141 0.03201 0.00220 0.04994 0.00182
6.22 0.00127 0.00790 0.00250 0.01555 0.00129
2.3 0.00255 0.00587 0.00610 0.01403 0.00199
0.61 0.00074 0.00045 0.00350 0.00214 0.00052
0.23 0.00027 0.00006 0.00120 0.00028 0.00027
87.66 0.00645 0.05796 0.01570 0.09305 0.00610
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By getting the core at a temperature of 310 or 500°C with a power rate lower than the reaction rate of
change of the crystalline network, we will achieve to stay within the limit.

The critical mass of Plutonium is well know, since the appearing of the atomic bomb. Wikipedia: A spherical
undamped critical mass is about 11 kg (24.2 Ibs), 10.2 cm (4") in diameter. Using appropriate triggers, neutron
reflectors, implosion geometry and tampers, this critical mass can be reduced by more than twofold.

The core will need to be heated to 350°C, and keep at this minimum temperature before being put in the
reactor where the deflector will make it under critical by 1-2%. After, it will be need to heat it up to 500°C
without being close to it, to start it definitively... At 500°C it will be over critical. Or let it cool down to 310°C to
start it.
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PHASE-1

The assembly of the principal complex:

Complex Principal EA-CHAT-ETERNAL
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THE DORMITORIES

The regular surface dormitories, of the first phase, will be more
comfortable than the temporary shelter of the initial landing phase. The
typical day, at the beginning of the colonization, will be constituted of three
shifts of height hours. The marsonaut will have a bed for a duration of 12
hours, enough to sleep and rest.

As you can see on the drawing, there is 6 dormitory module, link
together, in this version, by a 1.4 meter width "tube”. Each module must be
close when no one entering it. With this kind of door, in this version, we can
unlock it only from inside. Because the mass of each module is low, they
could be assemble and weld separately, and connected together
subsequently. This method will allowed assembly by more marsonauts
and shorter time. The interior will be finished once pressurized.

Like others exterior modules, the structures will hold on isolated
spring with adjustable height. All this to prevent the modules to fall in
the ice with the lost of precious heat. And more, the modules are
connected fogether, and must stay at the same level for structural
integrity. There won't be any source of water in those module, because
the time required to some in place will be prohibitive during the first
phase. Also, water is a precious resource and can't be waste.

The dormitory will be provided with independent ventilation, and
two closing valve, just in case of.. Some protection mechanisms, like
sensor, and automatic pressure drop valve. Marsonautes will be allowed
to put their suit in some kind of lockers. The others stuff will be provided when
the marsonauts will have time to go back on the field to search for them :)







Consommation d'eau par jour sur une base
Selles 900
Urines 750
réutilisation:] 1650 |
Lavabo 112,5

Douches 1575
Netoyage 4

premiére utilisation: m

Eau potable 150
Eau de cuisine 150 L

dépense nette:

Total eau fraiche: 2479
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Station # 2, showing on the drawing an incubator and test
tubes. With maximum illumination, this station could serve as an
operating table when needed. The related material in the cabinets.

Station # 3, the photon microscope, will serve very early. The
biology of plants, with a gravitational force of 1/3 of g, will not be
complete when departing towards March. Analysis and refinement will
be on the agenda. What a challenge for young scientists who will be
recruited around the age of 13 or 14 and will be in their twenties once
on Mars. For that, it will be necessary that the project is salesman
and planned in the extreme. Specific educational guidance will have to
be implemented.
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Station # 4, that of the database computer, the mass spectrometer
and the chromatography. For the analysis of Martian rocks, this post will be
of great help. Probably busy full-time, scientists will have to prepare in
advance, to minimize their time of use. The collected data will be classified
by the chief scientist in a right of access system. The high authorities of
the Earth, will be informed in the shortest time of the discoveries made on
Mars, to develop improved strategies. Thousands of scientists and
technicians will surely work faster than the few marsonauts busy with
collecting data.

Item # 5 contains on the image, burette that will be used for
several tasks. Essential element of any laboratory, they are often used to
carry out a manual fitration or to mix a mixture with precision. For example,
in the case of Mars, the study of the process of extracting aluminum from
Kaolin, introduces the need for their use to add sulfuric acid in an
exothermic mixture. The burette could be stored on the shelves, to make
room for other instruments.

Item # 6 contains on the image 3 electronic scales. To be moved

with care, the electronic scale can be classified as (Reference # 13).
Analytical balance:

* Ultramicroanalytical (0.1 ug / 3 g)

*  Microanalytical (0.001 mg/ 3 g)

» Semimicroanalytical (0.01 mg / 30 g)

* Macroanalytic (0.1 mg / 160g)

* Precision balance (1 mg / 160 g - 60 kg)

Each type of balance has a weight range, for the Martian scales, it will be
necessary to adjust the weight to the gravity :)

co oo
H 42 B
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Here is what could happen if the washing is not done, because the manager would have fallen sick and had to
be operated on. In conclusion, this represents a good summary of the possibilities that the laboratory will have on
the red planet. The complete list of instruments and glassware is very long and is not limited to this configuration.
In addition, we will have to add a list of chemicals that we will send up there. I started working on such lists, but

this is beyond the scope of this chapter.










Composition de I'atmosphére de Mars
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Some species will need pollination, manual or with those small
robots :)

The two most controversial species are the wheat and soy bean. On Earth, there are everywhere, but they
are not intensive growth. I mean, with a lot of space those are the best economically, but not when the space is
limited like it will be on Mars. Culturally, some nationality eat a lot of bread (wheat), this will have to be modified
for purpose of space colonization (at the beginning at least). Triticum compactum is an annual plant growing to
heights of approximately 0.6 meters in the summer and dying in the winter.

We are talking about 1.96 and 2.5 square meters per marsonaut for a ration of 759 of wheat and 75g of
soybeans a day respectively. With this amount of products we could make bread and oil for salad. With manual
devices, it would be possible to produce these goods with little means. The straws could be used for chicken
manure, which would increase the value of these productions. But, the data relating to these hydroponic
productions are non-existent, which increases the controversy.

A first superficial analysis allows me to estimate that the production of chicken and eggs would require
three farming complexes. Potato, soybean, and cabbage crops seem to me to be good candidates for chickens, if
they want them... One of the problems will be the supply of calcium for laying hens. As with most problems, the
search for mineral resources will pose great expectations.

In summary, the agri-food sector is the most likely to generate costly research. Each species we want to
implement on Mars will have to undergo a battery of long-term tests to measure its adaptability tfo Martian
conditions. But with a research budget of around $ 25 billion ...
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PIGS MODULE
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The diagram on the previous page shows a reactor and its communication and control system. In red, the
cyan supply circuit outputs and green the control inputs. The technology that will be used for transceivers will have
to be long-range, ie satellite-based and inter-base. This in order to keep control of the Martian base, whether from
the Earth or the site manager and in parallel with the main control system. So, an encrypted language will be used
for release.

Each circuit will be equipped with a remotely controllable relay, a fuse and an ammeter to know at any time
the values of electricity consumption and for monitoring the entire power grid. The electric power produced must
be as stable as possible because the control on the reactor bars is non-existent. The decrease or sudden increase
in amperage due to a decrease or increase in the total resistivity of the circuits could cause the voltage to vary
rapidly. This global voltage variation could be dangerous on certain circuits and blow up the fuses, thus stopping the
production of said systems.

In addition, it would be possible to engage or cut some circuits in series to compensate for stopping or
starting a larger. An example of a simplified calculation could be this one: (Reference # 20)

Based on a reactor consisting of 17 generators connected in series, on the drive shaft, this to agree with the
most energy-consuming system, the electrolysis of water. This circuit running in DC current, for obvious reasons of
economy (thus avoiding fransforming the alternating current for electrolysis), is described as the circuit # 1. I
base this calculation on a number of 17, because in my preliminary calculations, I predict 17 batteries of
electrolysis. Therefore, the required voltage is 1500 V and the power of 14706 W per cell, ie a current of 9.8 A.

When it disconnects one of the electrolysis cells, it generates a gap of 94.4 V of voltage to be filled.
Circuit # 1: Electrolysis of water

5 kWh / m? Hydrogen gas at TPN
Capacity 1 unit = 7.5 m? 02 (g) / hour
Electrical voltage: 850 V DC

Respiration: 1089 L O2 (g) per day / marsonaute — per 100 marsonautes = 108 900 L O2 (g) / Day
45m? 02 (g) / hour

Oxidizing: 3 m* O2 (g) / hour for outdoor marsonauts

It should be understood that here, the consumption is based on the marsonauts outside the complexes,
which have to remove the CO2, heated their combinations and support an improved mobility system (whatever it is).
And all this from vehicles that must in turn have a minimum consumption of fuel and oxidants, and this without
taking into account the energy required to access their working position:

Theory: 1 H2 (g) + + 02 (g) — 1 H20 + -241.8 kJ / mol
Coarse assumption: 25% thermal energy to electric
Estimated energy requirement per marsonaute: 450 W
result:

450W * 10 marsonauts / 25% = 18,000 W

2/3 m? 02 (g) / hour
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Total respiration and oxidant = 5.17 m* 02 (g) / hour

For the circuit # 1:

1-a = 2 Units * 7.5 m* 02 (g) / hour * 5,000 Wh / m* = 75,000 W
1-b, ¢, d, e — 10 Units in surplus total

Circuit # 2: Air Liquefaction

It is important to understand that the Martian atmosphere does not consist of air, but of CO2 (fortunately a part
of nitrogen). The goal will be to liquefy this part of nitrogen. In order not to underestimate the consumption of
electricity, I will multiply the consumption by two to roughly estimate the fact that the nitrogen is slightly harder
to liquefy than the oxygen present in the terrestrial air, and also that the CO2 will be unnecessarily cooled by the
compression unit, however, a subsequent heat extraction of the CO2 will be economical from a thermodynamic point
of view ... All this for two things: the creation of artificial air for the modules and the necessity to liquefy
Hydrogen for fuel (using Liquid Nitrogen).

Air liquefaction: 1 liter / hour

425 volts (380 V original) — 4.5 kWh X 2 = 9 kWh / liter

Air Regeneration: The total air volume of the base is 10,000 m* (very rough), which may give us a need to change
the air once a month (for comfort reasons):

10,000 m* / (24 hours * 31 days) = 13.44 m* of air per hour (if it is taken as a decision to have a TPN atmosphere):
13.44 m* (80% N2) — 480 mol N2

0.807 g/ ml /28 g/ mol = 0.028821 mol / ml

480 mol / 0.028821 mol / ml = 16,655 ml — 16.66 liters / hour

So, we would need, to change the air of the complete base every 2 months, 8 Compression Unit:

8.33 * 9 kW = 75 kW (nitrogen)

Hydrogen production: Since the pure nitrogen will be recycled then re compressed, I do not apply this fime of
modifier:

15 m? H2 (g) / hour (see consumption of external marsonauts previously)

Theoretical Carnot: 23 / (70 - 23) = 49%
experimental = 10% * 49% — 5% profitability electric power with compressor 85%

H2 (g) — H2 (1) = 0.904 kJ / mol

15m?* — 609 mol — 551 kJ / hour = 1563 W — 40 W at 20 ° K = 4 Units (cryogenic AL-330)
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CRYOMECH

Cryorefrigerator Specification Sheet

Cold head

Cooling capacities (60 Hz*)
*reduced capacities @ 50 Hz
Lowest temperature

Cool down time

Weight

Dimensions

Compressor package

Water cooled:

Weight

Dimensions - Lx W x H

Electrical rating

Power consumption @ steady state
Cooling water flow rate

Air cooled:

Weight

Dimensions - L x W x H

Electrical rating

Power consumption @ steady state

Flexible lines
Standard length
Weight per pair

System parameters
Helium pressure

Ambient temperature range

Maximum sound level
Water cooled
Air cooled

Shipping crate
Water cooled:

Weight
Dimensions - Lx W x H

Air cooled:
Weight
Dimensions - Lx W x H

AL330 with CP2870

AL330

40W @ 20K
135W @ 40K

12K with no load
25 minutes to 80K
46 b (20.9 kg)
See cold head line drawing

94W @ 30K
170W @ 50K

CP2870 available as water or air cooled

247 b (112 kg)

19x 18 x 24.5in (48 x 46 x 62 cm)

200/230 or 440/480VAC, 3Ph, 60Hz // 200 or 380/415VAC, 3Ph, 50Hz
7.5 kW // 6.7 kW

Minimum flow 2.3 GPM (9 LPM) @ 80°F (27°C) maximum temperature

388 Ib (176 kg)
23.5 x 21 x 43 in (60 x 54 x 109 cm)

200/230 or 440/480VAC, 3Ph, 60Hz // 200 or 380/415VAC, 3Ph, 50Hz
8.1 kW // 7.3 KW

10 ft (3 m)
9.2 Ib (4.2 kg)

220 + 5 PSIG (15.2 + .34 bar) @ 60 Hz
230 +5 PSIG (15.9 + .34 bar) @ 50 Hz
45°F to 100°F (7 to 38°C)

70 dBA @ 1 meter
74 dBA @ 1meter
Wood box

470 Ib (213 kg)
48 x 40 x 38 in (122 x 102 x 97 cm)

650 Ib (295 kg)
48 x 40 x 59 in (122 x 102 x 150 cm)

113 Falso Drive, Syracuse, NY 13211 USA

315.455.2555 v

315.455.2544 f

cryosales@cryomech.com www.cryomech.com

Specifications subject to change without notice.

Revised 29AUG13
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609 mol H2 for 15 m?3

28.8 J / mol * k — 30 °* 609 mol * 28.8 = 0.5 MJ / hour — 150 W at 40 W at 20 ° K = 3.25 Unit (AL330)

Total of 7.25 units AL330

By the same calculation for AL600: 75 ° * 609 mol * 28.8 = 0.5 MJ / hour — 150 W at 400 W at 56 ° K = one unit
AL600

We nheed to supply hydrogen gas at 125 ° K (125 ° cooling)

125 °* 609 mol * 28.8 = 2.2 MJ / hour — 609 W takes 12 kW (clearly conservative: Carnot experimental)

7.25* 7.5 kW (AL330) + 12.5 kW (AL600) + 12 kW (primary cooling)

Total of 80 kW for 15 m?* / hour

Results: one unit — 80 kW * 20 Units # 1,600 kW (theoretical: will never be used)
Circuit # 3 lighting greenhouses

ideal brightness: 260 W / m? (high performance LED)

Total area of greenhouses: 1000-1500 m? (depending on vegetation configurations)
250 W/ m? * 1500 m? = 375,000 W

use 14.4 hours / day = 225,000 W / 15 sub-circuits = 15,000 W

This represents a possible example of electrical configuration, because there is a multitude ...
The important thing is to emphasize that I intend to use these LED circuits to compensate for the shutdown of the
largest electrical circuits.

Circuit # 4 ores

Stone Breaker: 15 kW
Magnetic screening: 5 kW
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Circuit
#1
1500 V_ 200 A

Circuit secondaire
#

Circuit secondaire
#2

Circuit secondaire
#1
1500V -10A

Circuit tertiaire
#1

Circuit tertiaire

Circuit tertiaire

#1
1500 V- 0.303 A

LED pannel #1

A A

LED pannel #2

LED pannel #3
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Composition de I'atmospheére de Mars
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To cool the hydrogen gas to a femperature of 80 K, in order to liquefy it, it will take 21 cryogenic units and
compression units. Trucks will not be able to use all this fuel during normal use. The phenomenon of para and ortho
hydrogen will be taken into account in the belly of trucks (double storage).

cryogenic unit PT-815

The storage of liquid hydrogen will be located in the trucks themselves, which will use the evaporation part
to run the turbines. This evaporation will keep the femperature at an acceptable level, so the pressure too. A heat
source will be required, as evaporation will not be enough!

Cryorefrigerator

Cold head

' ity 2 stages combined
Plus petite température
temps de refroidissement
2

Compresseur CP1110, refroidi a l'eau
Masse 190,5 kg

i i 61 X61 X79 cm
Puissance électrique 10,7 kw

11,5 litres par minutes (max 27

Eau de refroidissement (flux) dearés Celsius

Air liquid unit

Flow rate (liquid air), /h no less than 1,0

Cooldown time (start of air condensation),
no less than, no more than

Power consumption ~3 phase, 380 V/50 Hz, KW, no more than

Length of pipelines connecting compressor unit with
cryogenic unit, m

Duration of continuous work during ambient air 10
condensation, h, no less than
Heliumis operating body (cryoagent) of small-size air liquefier

Cooling is water. Heat rejection fromunit should be made by water with
range of temperature from 5°C to 35°C with consumption no less than 7,01/ min and
pressure no more than 0,6 Mpa.

65 B







MARS PLANET CONQUEST

67




MARS PLANET CONQUEST

FISHERING MODULE

As you can see, I did not include the image of the base representing the said module in phase 2. The reason
is that breeding fish on Mars remains purely hypothetical. Although on Earth, this mode of production continues to
grow, the fish itself may not appreciate the Martian gravity. The different species of known fish are rather fragile
and could die well before being harvested.

However, the qualities of intensive fish production force me to consider such a possibility. It is possible that
a species genetically modified or relatively resistant to flotation at the surface or at depth (as the case may be?)
Can do. It would then suffice to multiply shallow basins and take advantage of the benefits of fish farming. There
are also other factors such as the dissolution of minerals and oxygen. We could put forward a plan considering all
the possibilities, but the complexity of the artificial ecosystem of the base would become too complex to justify
the production of such a food.

In conclusion, T advise against fish farming on Mars, during the initial phases, but encourages the study of
the various phenomena on the spot, when time allows it. And maybe one day we can eat fish on the red planet.




Stone Crusher

Criblage manuel
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Aluminum

This image, taken on Wikipedia, by Muskid (personal work),
shows us the organization of the important class of ores, the
feldspars. Important, especially because of the abundance of it on
the Earth, about 41% of the earth's crust in mass. So, we will
certainly find some on Mars. And wonderfully, plagioclase contains
aluminum that can be extracted by acid dissolution. The higher the .,
Anorthite content, the more complete the dissolution, except for R
albite, which is insoluble. If you pick up a rock on Mars, it probably '
contains aluminum ...

Ab 0-10An% 10-30 Andé 30-50 Ande 50-70 An¥ T0-90 Ande 90-100  An
Anth
. . Albite Plagioclase feldspars _A"_""f""?
You could, have fun finding the name of each? e NaCarAlSie 0 ot

By Rob Lavinsky, iRocks.com
« By UCL Mathematical and Physical Sciences c/o:Mary Hinkley »

In the literature, there is also the possibility of converting kaolin into aluminum, by an acidic dissolution as
well. Kaolin is one of the most abundant minerals on Earth ...

H = H
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Production of y-Al203 from Kaolin

Seyed Ali Hosseini+, Aligholi Niaei, Dariush Salari
Department of Applied Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran

The Kaolin, used as a starting material was supplied from Zonoz mines (Marand, Iran). The chemical compo-sition of Zonoz kaolin is
given in Table 1. After extract-ing from mine and grinding the kaolin, it was ground in an agate mortar to particles below 0.5 mm in size. The
powdered kaolin was calcined at 800°C for 2 h in an electric furnace to loosen the alumina components. Then, the kaolin powder was dispersed in a
2.0 N H2SOs solu-tion to attain a solid/liquid ratio of 1:20 by weight. The mixture of kaolin powder and acid (250 mL) was con-tained in a 500 mL
round flask. The reaction flask fitted with a reflux condenser and the mixture was mixed with magnetic stirrer for 18h. The temperature of mixture
was set at 70°C.

After the mixture of kaolin and acid had been leached, it was cooled to room temperature and filtered to remove leach residue, which mainly
consisted of silica. The fil-tered leach liquor then was added dropwise at a rate of 6.0 mL/min into 600 mL of ethanol while the ethanol was stirred
with a magnetic stirrer. Ethanol was used as a precipitating agent because aluminum sulfate can be se-lectively precipitated by ethanol from the
ionic solution [1]. The precipitates were washed again with the ethanol and with distilled water and then dried at 70°C for 10 h. Finally, the
precipitates were calcined at 900°C for 2 h in an electric furnace.




MARS PLANET CONQUEST

73




molten cryolite/alumina

molten aluminium
graphite cathode

1

insulation

ground







MARS PLANET CONQUEST

76










MARS PLANET CONQUEST

79










MARS PLANET CONQUEST

82










MARS PLANET CONQUEST

85







MARS PLANET CONQUEST

PLASTIC FACTORY

* resources:
o €02, the atmosphere of Mars
o Energy, the new nuclear power plant
o Metallic catalysts

* processes:
o Sabatier: CO2 + H2 = CH4
o CH4 + 02 = C2H4 + H20 (Process: Siluria's OCM Catalyst)
o Ziegler-natta: C2H4 + C2H4 = Polyethylene
o Benzene: catalytic reforming
o Phenol: cumene process

* products:
o Rubber, for the waterproof joints of doors ...
o Resin, for carbon components of rockefts ...
o Plastic, for various containing chemicals ...
o TNT, explosive ...
o Anti-septic: phenol ...

We can notice that following these basic reactions and other, it is possible to build all that we need and that
it is possible o manufacture on Earth.




MARS PLANET CONQUEST

88




MARS PLANET CONQUEST

THE SERIES

The ultra supreme cats books series:

*  EXCEPTIONAL ENGINEERING PROJECTS

+  GENERAL BIOLOGY

*  MARS CONQUEST

* GALACTIC CONQUEST AND POST MODERN WEAPONS
+  THE MOSCOW-VLADIVOSTOK

The Website:

SUPER ETERNAL KITTENS SCIENCES 2019



http://thibodeaumaxim.scienceontheweb.net/index.php

	ABSTRACT
	THE MODULES
	PHASE-0
	LANDING SHELTERS
	THE ATOMIC REACTORS
	THE EA-PREMIUM-CHAT
	THE CAT PLUTONIUM COOKIE WITH URANIUM CHIPS

	PHASE-1
	THE DORMITORIES
	THE SHOWER AND TOILET
	THE COMMAND ROOM
	LABORATORY
	KITCHEN
	SAS

	PHASE-2
	THE GREENHOUSES
	CHICKEN MODULES
	PIGS MODULE
	ELECTRICITY DISTRIBUTOR
	NITROGEN AND FUEL EXTRACTION MODULES
	AIR MODULE
	FISHERING MODULE
	MINERALS MODULES


	PHASE 3
	THE DIGGER
	UNDERGROUND DORMITORY MODULE
	UNDERGROUND TOILET
	UNDERGORUND KITCHEN MODULE
	CENTRIFUGAL UNIT

	PHASE-4
	PLASTIC FACTORY


	THE SERIES

