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ABSTRACT
Two new experiments were developed: a) meas-

urements on the levitating "dust pillow" layer above lunar
surface, b) life components searching experiment with nano-
filters and sensitive optical chemical (fiber optic) sensor de-
vices to observe 3 grade of chemical substances from cellular
level to dissolved large molecules probably occurring in Mar-
tian deserts, planned to the planetary lander type educational
robot Hunveyor [1-2].

INTRODUCTION: FORMATION OF A "DUST PILLOW"
ABOVE THE LUNAR SURFACE

Micrometeorite bombardment is a continuous
source of dust production on the Moon. During impact the
distribution of dust particles may cover the size range from
larger particles of 100-200 micrometers to the molecular
region. The ultraviolet radiation of the Sun, (depending on
the escape energy for electrons) causes strong electron emis-
sion from the lunar surface. Most of the emitted electrons
escape the lunar surface therefore the lunar surface becomes
charged up positively (which retards the electron escape and
which may produce a negative field charge similarly to that
of virtual cathode in the electron tube).

Above the negative space charge of electron cloud
a layer of positively charged dust cloud (in good lunar vac-
uum) forms [3]. That dust cloud consists of ion-agglutinated,
great mass, and low velocity particles, which alternately
charged up and discharge. These positively charged large
particles levitate in the near vicinity of the surface (between
15-20 cm from surface). With negatively charged water
molecule-ions these agglutinated particles gradually grow
larger and oscillate in the near vicinity of the surface [3].

VANISHING OF THE SMALLEST SIZE FRACTION OF
LUNAR DUST BY AGGLUTINATION

The mechanism of agglutination of dust and water
molecules has been described in #1059 [3], but one conse-
quence belongs to the size distribution of the lunar dust. The
smallest dust particles are those which attach to the aggluti-
nated particles with greater probability. Therefore, as a result
of agglutination, the smallest size fraction of dust will vanish
in a matured soil. It is collected into agglutinates and had
been transported to the polar region [3, 4].

HOW TO MEASURE THE "DUST PILLOW"
Dust pillow suffers dynamic changes on the "day

and night" boundary (terminator) on the Moon. It will expo-
nentially decrease (till to the ceasing) when light turns into
darkness. These changes can be best measured in the vicinity
of the terminator. The time parameter of the ceasing is pro-
portional with the surface electric capacity and conductivity.
In the darkness side the dust density of dust pillow will de-
crease exponentially with the distance from the terminator.

Because of the dust density gradient and the space charge
field gradient, streams start to flow between the two sides of
the terminator. These streams produce magnetic and electric
fields, which superpose onto the static force fields, changes
them and these changes can be measured. This is the phe-
nomenon we should like to measure on Hunveyor.

THE ELECTROSTATIC MEASUREMENT
The electrostatic instrument consists of two "Mal-

taian Cross shape" discs on one axis, facing each other. One
is fixed, (upper position) the other is rotating (in a lower
position). The rotating disc will alternately shadow and open
the surface from the upper one. (Such arrangement is called
field-mill.) When the darkness cease (terminator moves over
Hunveyor) the dust pillow gradually appears above the en-
lighted surface: it is estimated to levitate 150-200 millimeters
above the lunar surface. The filed-mill instrument of the
Hunveyor is placed 600 millimeters above the lunar surface.

The two rotating discs are built into an electric
circuit. The shadowing effect of the rotating disc (for the
fixed one) causes alternating current in the circuit, which can
be measured on the resistor (with 1012 Ohm resistance, which
implies the 1014 Ohm insulating ability of the Hunveyor's
frame). The increasing electrostatic force field of dust pillow
will change the intensity of this current. The received signals
are amplified by a FED input amplifier and after digitaliza-
tion it is analyzed by the on board computer.

We mention that the micrometeorite bombardment
changes darkness of broken rocky surfaces and this causes
changes in reflected spectra of the rocks. To measure this we
place a spectral analyzator on the Hunveyor [5].

SOLVING BY FLUIDS, FILTERING BY MEMBRANES
The second instrument is a bio-components sepa-

rator and measuring unit. It is planned to use fiber optic unit
of [8] and now we show the membrane separator unit.

Membrane technology is a separation process
widely used in many fields. (In early 20th century Zsigmondy
started the commercial production of microfilters.) Invention
of the asymmetric membrane (late 1950s) and reverse osmo-
sis membranes (developed for purifying, desalinating water)
extended its use to dairy industry or oleochemical industry.

Classification of membrane types on the basis of
the molecular size of the product to be separated. Two great
groups by separation mechanisms: active membranes with
pores (nanofiltration, ultrafiltration, microfiltration) and tight
membranes (reverse osmosis, pervaporation, gas separation)
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[6]. Different membrane filtration spectrums and filtered
materials are shown in Table 1. [7].
Separation
procedure

Reverse
osmosis

Nanofiltra-
tion

Ultrafiltra-
tion

Microfiltra-
tion

Scale (ang-
strom)

1 - 10 10 - 100 35 - 800 500 - 104

Material
examples

Alanine
Glucose
Cyto-

chrome c

PTDC
Lipide

Myoglo-
bine

Dextran

Bact.-
Ribosomes

Bact.-
Viruses

Fibrinogene

Myosine
RS-Proteins

Bacteria
Mould
fungus

The basic elements of life might be the same in the
whole universe. On planetary conditions we may not expect
separation of Fungies, Bacterias, Viruses. But the end prod-
ucts of the metabolism and the builder components (proteins,
lipids, etc.) from fluids (liquids and gases) theoretically can
be accomplished by membrane filtration. (Many of those
separations are already solved in the practice.) Rationally
chosen membranes seems to be able to separate the essential
materials of life.

THE MEMBRANE FILTERING MODULE
The membrane module should be designed in the

way of fitting multiple membrane modules. In planning the
whole sequence is planned into the module. For example
micro particles (pseudomonas, microbacterias) can be sepa-
rated by microfiltration membranes with different pore size,
after that the smaller macro molecules like fibrinogen, ribo-
some can be filtrated by ultrafiltration and at the end the
smallest materials (dextran, myoglobine, Ca++ , Mg++ ) can
be separated by nanofiltration. Illustration of the multiple
membrane module is in Fig. 1.

The driving force of the process should be the
pressure difference or the concentration difference between
Fig. 1.

two phases separated by a membrane depending on the
mechanism by which the components are transported. The
retentated materials are planned to measure the opto-
chemical system we have shown in [9] and [10].

SUMMARY
Two new units are planned to develop the Hun-

veyor educational robot: One for measuring electrostatic
effects if a dust pillow develops above the lunar surface.
When terminator moves over Hunveyor from darkness side
to enlighted side the levitating dust pillow appears. A field-
mill instrument is constructed to Hunveyor, in order to show
the increasing space charge field. The second experiment
search life components by separating and analyzing a solved
liquid separated by different nanofilter membranes to char-
acteristic units, and measured by opto-chemical sensors [9].
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