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Dear Prospective Partner,

Our motto

“Do not be so featherbrained.

Our company, called GEOCHEM Ltd. i Although you are underpaid -

a small enterprise, having a high-teq itis worth to work precisely and fine,
equipped  petrophysical laboratory
special knowledge and ideas, significa
innovation and development potentia
Our measurement and developme (Attila J6zsef)
services are demanded in the fields of

geology, like hydrocarbon and raw material expiorat geothermal energy
research, carbon-dioxide sequestration, radioaetmehazardous waste disposal.
The accumulated knowledge and our measurement iiapakupported by the
available instrument park are also useful in tharptaceutical and construction industry, archeokldgic
geology and material research.

as a star is going on the sky.”

Our main activity is research and development, focusing mainly on special instruments and equipment
development and on the complex investigation of very tight and unconsolidated materials. These
developments are taking place in cooperation witmsierable Hungarian research institutes,
universities, small and medium enterprises withcspeknowledge and the companies interested in
radioactive waste disposal projects.

The company is a member of tlduster of Applied Earth Sciencesand has signed cooperation and
R&D agreements with different institutes and comearike: E6tvos Lorand Geophysical Institute of
Hungary; University of Szeged, Department of Geploand Paleontology; and Department of
Mineralogy, Petrology and Geochemistry; Mecsekém @he main contractor of radioactive waste
disposal projects in Hungary); Hungarian Geologlnatitute; University of Miskolc, Research Instéu

of Applied Earth Sciences; Budapest University etfinology and Economics, Department of Physical
Chemistry and Materials Science; Geosoft Limitedtrigaiship (CT examinations of rocks); South
Transdanubian Regional Innovation Agency; QuantaalerGmbH, Germany. Since these institutes and
companies are differently equipped and have wigeeesl knowledge background, there is the possibilit
to execute complex assignments. Common elemetitg inniversity agreements are PhD training and the
tendering for EU and Hungarian supports

Our company is the Hungarian dealer and servic®wdntachrome GmbH, and our laboratory is the
Central-Eastern European reference laboratoryi@ichmpany in pore characterization.

Our references are mainly connected to domestioaative waste disposal projects (likeechnology
development to investigate clayey barrier behaviours against alkaline. 2009. Client: Mecsekérc Co.;
Rock physical measurement and data interpretation connected to the Safety Assessment of the
National Radioactive Waste Repository. 2009. Client: Mecsekérc Co.), but many othergmty are under
progress (likeThin section method development for archeological geology. 2010. Partner: University of
Szeged, Department of Geology and Paleontol8pggial Rock Physics and Geophysical Examinations

to Compare the Laboratory and Field Measurements. 2008-2011. Partners: E6tvos Lorand Geophysical
Institute of Hungary; GEOSOFT; University of Szegdiepartment of Geology and Paleontology;
Geological Institute of Hungary; Karotazs Ltd; St@ade Ltd; Mecsekérc CoThree component,
wireless seismic data logger development: the production of 10 pieces of prototype. 2010-2011. Partner:
Eotvos Lérand Geophysical Institute of Hunga@onsultancy services. core samples depot and
complex laboratory investment in Kazakhstan. 2010-2012. Client. ALT-ENERGO INVEST Ltd).

We hope that your interest is aroused by this shtwdduction. For more information please findadlst

below. We are looking forward to your potentialuegt for quotation.

Sincerely, s, T .
Ferenc Fedor, PhD
Managing Director
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GEOCHEM Laboratory — measurements, capacity, pricdist

Hereinafter you can find the list of equipments &ample preparation and the measuring
instruments that are available at GEOCHEM Ltd.hat present. Each laboratory is equipped
with fan-colil air conditioners that provide consttm'mperature and a humidity value under 50%.
Temperature, humidity ang . =

atmospheric pressure are controlle
separately in each laboratory room.

Our company has environmente
management standard (ISO 1400
and the laboratory is working =
according to this own internal quality =8¢
system. e

The mentioned capacity includes t
maximum number of measuremen
that can be performed, based on o
present human resources conditions,

SAMPLE PREPARATION

Our company is able to form cylindrical samplesQomm, 1” and 1.5” § <
diameter with a maximum length of 3” from solid ®aals, and to creat
perfectly parallel endfaces (2.5 mm maximum degraton 100 cm). . L
Samples are dried in a normal/vacuum drying oventas300/200 °C.

Samples can be saturated with a liquid of a giverent in vacuum drying
oven, and burn samples in heat oven at a given.(&#0 °C) temperature
with calculating the heating loss.

We can also manage the embedding of unconsolida&telrials into a two-
component resin system In our chemical laborasamynples can be treated by basic alkaline
- and/or acid solutions. During sample

preparation, distilled water, for the
measurements ultra clean water is used,
produced by a Millipore Direct-Q 3UV
water purification system. Water quality
is controlled with a inoLab terminal 740
pH and conductivity meter which can
measure the resistance, salt content and
TDS, as well. The volume of a regular
sample can be defined to thousandth of
cm® accuracy and the weight to tenth of a
milligram accuracy (Kern 320 and
OHAUS  Discovery self-calibrating

analytical balances).

In the framework of the cooperation with the lattors of MECSEKERC Ltd., samples from
soil, water, wastewater and waste materials cam lads shaped, together with the analysis to
organic components (ICP-MS, ICP-OES, ion chromatplgy, titration, etc.).
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Capacity: Strongly depends on the material characteristichefsample, it can vary within
broad limits.

Unit prices™:
Preparation of cylindrical samples, drying to dry
weight, depending on the number of sample ordeails an

on the quality of material: 22-55€
Preparation of powder samples, their drying for

pychometry measuring: 7-14€
Saturating solid samples with water or other sohiti

*see Notes 7-14 €
Preparation of samples embedded into resin: Basextgotiation

In case of measurements performed by our partner
company: Based on quotation agreement

! The unit prices in the document are only indicatvices!
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POROSITY AND DENSITY MEASUREMENTS

Our company owns an automatic gas pycnometer withdhambers (Quantachrome Pentapyc
5200e) for the accurate measuring of real density \eolume of solid materials (e.g.: bodies,
powders). The measuring process continues autaaigtimtil the toleration value regulated by
the meter, or until the maximum number of measurdgsméxed by the meter. As the result of
measuring, the density and volume data are obtaiasdwell as their statistics (average,
deviation). Knowing the exact geometric volumehs sample, specific density and porosity can
be calculated. The measurement can be performaddiume range of 0.1 — 110 &nn sample
cells of four different sizes (4.5, 10, 50, 135°anlls), at a temperature range of -10 — 100 °C, at
+/- 0.02 °C temperature variation, with helium,@rgkrypton, nitrogen or other non-corrosive
gases. The following table gives information abmeasurement accuracy and reproducibility:

Sample cells, provided by the manufacturer.

sample cell accuracy: reproducibility:

big (~135 cr) +/- 0.02 % +/- 0.01 %

medium (~50 cr) +/- 0.03 % +/- 0.015 %

small (~10 crf) +-0.1% +-0.1%

micro (~4.5 crm) lower than: +/- 0.01 % worse than: +/- 0.01 %

According to demand, nano cells can also be useb (6n) that are suitable for measuring the density of
extremely small amount of sample. The actual acyuisadetermined by error estimation

The measurement of material volume and densitgdsiired in
all scientific fields, where volume and density hase defined
with high accuracy, thus besides geology, it praedse useful in
the research-development and quality assurance afovlrious
materials sciences, like e.g. in the research als¢caatalysts,
cement, ceramics, cosmetics, fume and odour alvgprbi
materials, fertilizers, fibers, filling materialggry food, ion
exchange resins, other powders and in the medisahrch.

Effective porosity measurement is necessary inethsigentific
fields, where the central question is: what is theximum
guantity of liquid, gel or gas that can be entdrgd the volume
unit of a solid material? Such fields are geologyg( CQ

sequestration, geological waste disposal, carbainelgen
research, coal research, geothermal research,irguilddustry
(concrete and cement research), research of furdeodour
absorbing materials, medical aids and medical rekda.g. bone
texture research, auxiliary materials for medicine)

Capacity: in case of the average of 21 measurements: 15 safdal/, in case of the average of 5
measurements: 35-40 samples/day.

Unit Prices’:

% The unit prices in this document are indicativiegs!
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Density and volume measurement with He, at°25with 5

measurements: 28 €
Density and volume measurement with He, at°@5with 21

measurements: 43 €

in case of other gas types, temperature and agcuediges: Based on negotiation

PORE SIZE DISTRIBUTION MEASUREMENT

Our company is equipped with a
Quantachrome Poremaster-60 GT
automatic  mercury-porosimeter
= that is suitable for measuring pore
- size distribution according to the
Washburn-equation on a pore size
range of 950um - 0.0036um
(between vacuum and 60.000 psi).
Measurement can be performed in
the two low pressure and two high
pressure stations simul-taneously,
according to the sample specific
parameters given by the operator
(scanning speed, contact angle,
measurement limits, etc.).

It is possible to measure the
extruded, as well as the intruded mercury quangitythe hysteresis curve for the given sample
can be drawn. With this type of measurement seyena related parameters can be defined, e.g.
pore throat size distribution, complete pore voluoremezo- and macropores, pore surface and
its distribution, pore volume and its distributitmgether with specific and bulk density.

Through pore space distribution measurements we aaoulate various parameters in
connection with pores, and the spatial relationdl@jween material and pores, like: tortuosity
(refers to the connection of pores with each o#ret indirectly to effective diffusion), porosity
(volume of pores inside the scope of measurememtpared to the total volume), fractal
dimension (refers to the roughness of the intesndiace of pores), pore size distribution (in case
of unconsolidated materials), permeability, comgitabty, proportion of pore throat/pore (refers
to the shape of pores).

The final report at the end of measurement prosessmarizes the results and contains the
required tables and diagrams. The accuracy of gsarement depends to a great extent on the
floating speed, mercury contact angle, temperaduck other parameters chosen for the given
material. Our company employs a professional whoexperienced in measuring and
interpreting. A contact anglometer for measuringtaot angle in order to improve the reliability
of the measurement is also available in our lalboyatMeasuring with mercury is of destructive
nature, this means that after measurement the sazaplnot be used again and has to be treated
as dangerous hazard and is managed by our company.



Mercury porosimetry is required in such fields, vehé has to

be defined whether and to which extent the porea gfven
material fall into a certain range for research dadelopment

or quality assurance purposes. Such fields areoggplthe
research and quality assurance of catalysts, medngdants,
electrodes, ceramics and other heat treated mlatecertain
types of medicine, membranes, filters (e.g. for car
manufacturers, air conditioners).

Capacity: depends on the terms of measurement (hysteresguged, pressure limits), but at
least 16 measurements.

Unit Prices®:

Complete analysis (Hg porosity, pore throat siztritiution, defining specific

and total surface and volume), in case of powdedsess compact materials: 145 €
Complete analysis with hysteresis curve in cageoaiders and less compact

materials: 160 €
Complete analysis (Hg porosity, pore throat sizstritiution, defining specific

and total surface and volume), in case of tightemals: 175 €
Complete analysis with hysteresis curve in cagebt materials: 195 €

® The unit prices in this document are only indieafprices!
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PHYSISORPTION, MICROPOROSITY MEASUREMENT

GEOCHEM Ltd is equipped with a Quantachrome Autbsbr -il
MPV fully automated vacuum volumetric gas sorptiostrument | '
that automatically analyzes specific surface ande pgize. The |
instrument can measure one sample at one time aadwhile it is
possible to prepare two further samples with hgatmvacuum.
Available adsorbents: nitrogen, €(nheeds previous discussion ¢ .
other non-corrosive organic materials). The usdgeter materials =
than water has to be discussed in advance. '

Depending on the nature of the samples, followiogspbilities for . 8
interpretation are provided:

* Isotherms: adsorption/desorption, optional numbgrdata | l
points, at p/p0 pressure values defined by theunsnt or by
the operator;

 BET specific surface: single point, multi point,agrent, intersection, ,C” constant,
correlation factor, table and/or diagram format;

* Langmuir specific surface: multi point, gradienttersection, correlation factor, table
and/or diagram format;

* BJH pore size distribution: volume, surface, adsorp desorption, cumulative, derivative
(linear and logarithmic), interpolated, table amagdam format;

» Dollimore-Heal pore size distribution: mesoporewnk, surface, adsorption, desorption,
cumulative, derivative (linear and logarithmiclhl@aand/or diagram format;

* Dubinin-Radushkevich micropore: gradient, intereegt average pore size, micropore
volume, average adsorption energy, table and/graima format;

e Total pore volume: optional by p/p0;
* Average pore size: radius, diameter;
» Statistic thickness (t-plot): de Boer, Halsey orlom Black model;

* t-method: micropore surface, mesopore surface,apare volume, correlation factor,
table and/or diagram format;

* Micropore pore size distribution: MP, HK, SF, DA(dhsity) F(unctional) T(heory), table
and/or diagram format;

* NLDFT-methods: (non-local density function modef®). micro- and mesopores carbons,
silica, zeolites in case of cylindrical and slotgpanodels.

* GCMC method (Grand Canonical Monte Carlo simulgtionvestigation of micro- and
mesopore carbons with CO2 and N2, slot pore models.

* Fractal size: Neimark — Kiselev (NK), Frenkel — s&} — Hill (FHH).



GE@CHEM Geological and Environmental Research, ConsultandyService ﬂmn

Physisorption and microporosity measurements aeelat
when the task is to define the structure of theenmtand
the material itself — which the pore surface oftieterial is
able to adsorb.

The system can be wused for the comprehensive
characterization of material samples. For example:
catalysts, coals, active coals, ceramics, fillingtenials,
plastic materials, rock samples, etc. The sampes e
powders, granulates, extruadates, debris, crystls;- and

the maximum size is 9 mm* 25 mm of a cylindricahghl
(core plugs).

Capacity: depends on the type of measurement, in case ofletanpicroporosity measurement
1 sample/2 days, adsorption-desorption isothernsdrples/day, BET measurement
5 samples/day.

Unit Prices*:

BET measurements: with nitrogen (1 or 5 point BETIirst

measurement: 90€

Further measurements (same type and charactexistics 55 €
BET measurement with another gas (5 point BET): Based on negotiation
Adsorption isotherm in p/p= 0-0.995 range, BET acef analysis

of total volume (N2): 180€

Further measurements (same type and charactexistics 125 €

Adsorption-desorption isotherm in p/pO= 0-0.995 gan BET

surface, analysis of total volume according to the
parameters/functions applicable for the given type case of

mesopore systems with nitrogen): 250€
Further measurements (same type and characteyistics 195 €

Adsorption isotherm in p/p0= 0-0.995 range BET acef analysis
of total volume (with another non-corrosive gas;ept Kr): Based on negotiation

Adsorption-desorption isotherm in p/p0=0-0.995 w&nPBET
surface, analysis of total volume acc. to the patams/functions
applicable for the given type (in case of mesopsystem with

another gas, except Kr): Based on negotiation
Complete analysis in the micropore range with Kr: Based on negotiation
Vapor sorption analysis — first measurement: 215€

Further measurements (same type and charactexistics 160 €

* The unit prices in this document are only indizatprices!
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Notes:
Parallel measurings count as one type, the abowtioned prices include one measurement.

Samples of the same type and characteristics: dnee sor similar chemical composition,
probably similar BET specific surface that meares gbssibility of the same sample preparation
process (measurement, temperature, etc.), sanmgtaag regularly from a certain user, etc.

Required sample amount: previous discussion isssacg, all surfaces in the measurement
should be 10-20 fnConsequently: from samples with small specifidae (< 5 M/g), we need
substantially more, but from samples with big sfieaurface (< 10 ffig), we need much less.
So the required sample amount is 2-20 g, if nollghraeasurements are ordered.

In case of vapor sorption, the given price refersvater vapour sorption. When other adsorbent
is to use, the liquid (at least 30 ml) has to bevjgled by the costumer (at least analytical purity)

Possibility for sample preparation: ambient press6° Torr, room temperature - 350 °C.

Please specify the maximum temperature value tilhtdlses not change the sample features
(e.g. melting, decay, alteration of crystallineusture, etc.). Certain sensitive organic materials
can not be put under vacuum, so we are not ahladertake their analysis.

After the measurement, the customer has to takbellised and unused samples; in case of non-
hazardous material he can declare that our labgratmuld destroy the sample.

The above described measurement processes (pyayppiggsisorption, mercury porosimetry)
cover the complete pore structure analysis. Thisicge of our lab functions as the Hungarian
reference laboratory of Quantachrome GmbH.

Notes to the pore structure analyses:
Our company does not perform the preparation amdysis of radioactive (except rocks with
natural radioactivity), toxic, carcinogenic, tergeémic and mutagenic samples, because at the

present time we are not prepared for such measutsme

The sender of the sample has to make a writteradg@n that his sample does not belong to the
mentioned categories.

The sender of the sample has to ensure that theirdnod the given sample is representative
regarding quantity. In case of filling the sampléhwother special liquids (permeametry), we
charge the costs of chemicals needed for the saluti

If possible, we demand the characteristic featwfethe material, e.g. CAS number, MSDS
sheet, type of the rock or ground material, etc.

Over 100 measurements we provide 10 % discount.



GE@CHEM Geological and Environmental Research, ConsultandyService ﬂmou

PERMEABILITY MEASUREMENT

Our company owns a self-developed RS-PPD-1 univgyeemeameter. This instrument is
suitable for performing both steady-state (acc.tie Darcy principle) and unsteady-state
(pressure pulse decay — PPD) axial flow permeghifieasurements either by water or gas, at
max. 320 bar pore pressure and at max 350 bar nogfipressure and at max. 150 °C
temperature on 1” or 1.5” diameter and max 3” langore plugs. The pressure difference
between the two sides is 0.01 - 30 bar, at pre3dm.pore and confining pressure are handled
by programmable high accuracy synchronized hydraadmps. Acid and alkaline solutions and
petroleum can also be used for saturation and me&asmt. The volume of input and output
sides are variable by 0.01 ¢mccuracy. PPD permeability measurement is perforbetween
micro- to pikodarcy range, steady-state permabititgasurement is performed between 0.01
darcy — microdarcy range. Pressure falloff testlmamprogrammed as an option. The instrument
is mainly used for investigating very tight rockasked on the Jones’ theory (1997). The input and
output side can be equipped with 0.5 - 230 midilter. The permeameter is equipped by high
pressure saturation cells for sample saturation feowting cell for non-water permeability
(brine, petroleum, etc) measurements.

After the sample saturation, the permeability meament of very tight rocks - with uncertainty
estimation — can be performed quite quickly wite #PD method with low core internal stress
(1 bar pressure difference). The
measurement is repeatable.

In case of PPD gas permeability, tr
developed software provides porosit'

viscosity (Lee-Gonzales-Eakin
Sutherland, or measurement resul
compressibility (calculation or

measurement result for volume, ma
or pore structure) and formation factc
(Brill-Beggs, Beattie-Bridgemann)== Sep—— ————
data according to real circumstance = ==
The result file provides permeability - =
and average viscosity an( ' =
compressibility with uncertainty by twc
methods: for the entire measuremer
or for points.

In case of PPD water permeability, viscosity (MetHo, Meehan), compressibility (calculation
or measurement result for volume, mass or poretsire) and porosity can also be provided by
the two calculation methods. During the calculatmocess, the gas-water ratio and the salt
content can be taken into account.

In both cases, the smoothing of the data by avesageedian arbitrary point is possible. Report
generating function is available in pdf form. Gragghfor the entire interval or chosen range can
be performed: pressure difference vs. time; poesgure and confining pressure vs. time; pore
pressure change, momentary pore pressure charigelated permeability for given point vs.
time; temperature vs. time; etc. The threshold edtr the slope of the curve for permeability
data can also be provided. Measurement unit coioweesnd other report generating properties

are configurable either in Hungarian or English.
Technical data
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Max. confining pressure: 350 bar (5076 psi) (10 p6i is optional)
Max. pore pressure: 320 bar (4641 psi)

Pressure difference range 0.01-30 bar (0.15-435 psi
Measurement temperature range room to5(B02 F)

Thermostate temperature range 30-250

Theoretical minimum and maximum difference betwe¢r®.02 cni— 50 cni (higher difference is optional)
upstream and downstream volume

Minimum upstream volume 30 Crfless is optional)

Accuracy of pressure transducers 0.01 bar (0.15 psi

Flow speed (mass flow meter) 0.01-10 nl/min

Core diameter 1 and 1.5” (other is optional)

Core length up to 3"

Two high accuracy pump pressure, volume and martidrol, programmable
hysteresis and speed

Saturation cell 3 (more is optional)

Flooding cell for non-water permeability measuretaen| 200 cri(higher volume is optional)

Permeability measurements are needed when theigaskdefine how fast a liquid or gas is

getting through a porous solid body. Such measunesnare undertaken in various fields of
geology (CQ sequestration, geological waste disposal, hydboraexploration, coal research,

geothermal researches), in materials researchexorspace research, building industry, in the
wood industry (treatment of wood with chemicalg)medical research and in food industry.

Capacity: depends on the features of the sample, but at3eastasurements a day.

Unit Prices (only permeability measurements:
Steady-state axial gas permeability measurement r@m

temperature: 140 €
Unsteady-state axial gas permeability in case @k leompact

materials: 125 €
Unsteady-state axial water permeability measurenteded on

pressure pulse decay method in case of less cormadetials: 140 €
Unsteady-state axial gas permeability in casegbit tnaterials: 140 €
Unsteady-state axial water permeability in casegbit materials: 300 €

Unsteady-state axial gas or water permeability ungEservoir
conditions (at high pressure and temperature, seénological
notes): Based on negotiation

Notes:

At the present time we can perform permeability sneaments only on standard cylindrical

samples. Sample preparation, drying of the sanmaegsity measurement and in case of water
permeability the saturation of the sample with ikijuare necessary parts of the permeability
measurement process. The costs of these can heatattaccording to the unit prices listed in

the sample preparation section!
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Acoustic velocity measurement

Our company is equipped with an AVS-70
acoustic velocity system that is suitable f
weighing each elastic moduli of the core sample||
both dry and saturated cases, at max. 700 bar
pressure and at max. 700 bar confining pressure
1” or 1.5” diameter and max. 3” length core plug
The system consists of a fully equipped press
vessel, an Olympus 5072PR impulser with 35 M
ultrasonic bandwidth and max. -350 V spike puls
and a 2-channel Tektronix TDS2012B digiti
oscilloscope with 100 MHz bandwidth. At the
present, such transducers are connected to thdsemghat are able to produce compression and
sharing waves with 150 kHz central frequency. Timakes it possible to observe the velocity of
the waves in the core, in case of optional porecmining pressure. We are able to determine
the velocity of the elastic waves by an algorithasdd on STA/LTA (Short Time Average/Long
Time Average) proportion and Akaike informationterion. From the measured speed all elastic
moduli, such as the Poisson-ratio, the Young-billk-, the shear- and the P-wave-modulus, the
compressibility, the acoustic impedance and the d-aonstant are calculable, together with
their relative errors.

Unit prices
Dry samples in a given pressure
less compact materials (k > 1 mD) 105 €
tight samples (k <1 mD) 90 €
dry samples in pressure steps
less compact materials (k > 1 mD) 160 €
tight samples (k <1 mD) 125 €
Saturated sample in a given pressure
less compact materials (k > 1 mD) 140 €
tight samples (k <1 mD) 210 €
Saturated sample in pressure steps

less compact materials (k > 1 mD) 195 €
tight samples (k <1 mD) 300 €

k — permeability, mD - milliDarcy

Remarks:

The sample will not be damaged by the processjtaadepeatable. The recommended value of
the minimum effective pressure for a given samglgethds on its porosity. In general, in case of
dry core it is 100 bar, in case of saturated coie50 bar.

Capacity: depends on the number of pressure values, avierdgeminutes per point.
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Measurement of electrical properties

Our company is equipped with an EPS-7
electrical properties measuring system that
suitable for weighing the resistivity of the samp
in both partial and fully saturated cases, at m
700 bar confining pressure on 1.5” diameter
max. 3" length core plugs. The system include
hydrostatical, max. 4 electrodes coreholder,
hand pump for the confining pressure, a p
pressure control for core desaturation and
LCR-817 precision lcr meter with continuousl
adjustable frequency from 12 Hz to 10 kHz a
0.05% measuring accuracy.

In case of optional confining pressure, the follogvpossibilities for measuring are provided:

» determination of the resistivity, the resistivitydex, the formation factor, the tortuosity,
the cementation and the saturation exponent iereifit cases of the saturation of a core;

» the observation of a given nonwetting phase saturah a sample — measuring of the
capillary pressure curve;

« obtaining graphically a mean saturation exponemiLiiph various saturation phases;

» if there is a suite of such measurements from paugs from a particular formation, a
mean cementation exponent can be also obtained.

Unit prices

Saturated samples in a given confining pressure
less compact materials (k > 1 mD) |1 90 €
measurement
less compact materials (k > 1 mD) capillary 140 €
pressure curve + saturation exponent
tight samples (k <1 mD) 1 measurement 175 €
tight samples (k <1 mD) capillary pressure 350 €

curve + saturation exponent

Remarks:

Before the measurement the core plug is saturatéd avconductive liquid, thus the sample
might be damaged during the process. The recomrdendiie of the minimum confining
pressure is 20 bar.

Capacity: in fully saturated cases the measuring of one dataées takes about 8 hours, the
measuring time of the capillary pressure curve ddpen the porosity, it may take a few hours
to several weeks.
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Coreval-700

Our company is equipped with a Coreval-700 fu
automated permeameter and porosimeter tha
suitable for measuring the porosity a
permeability of the samples by
(helium/nitrogen) at max. 700 bar
pressure on 1” or 1.5” diameter and max. 3” leng
core plugs. The instrument is provided with a da
acquisition and calculation computer statio
Permeability measurements are based on
unsteady state pressure drop (pressure falloff)
method. This data is used to determine the equitvdiguid permeability, slip and turbulence
factors. Equivalent air permeability at a user gt pressure is also computed. Porosity and
pore volume measurements are made using the Baie<harles’ law technique. Besides the
compressibility, the fracture volume and the reakpvolume can also be computed.

Minimum five pressure point are recommended fomtteasuring.

Results Specifications

Klinkenberg permeability Permeability ranggl— 10 D

Air permeability Porosity range: 0.1 — 60%

Slip factor (b) Max. pore pressure: 250 psi
Turbulence factord) Length: 0.5 — 3 inch

Inertial resistivity 3) Diameter: 1 inch, 1.5 inch or 30 mm
Real pore volume Confining pressure: 400 0Q0 psi
Porosity Temperature accuracy: +/- 0.1 °C
Grain volume Helium: 400 psi

Grain density Nitrogen: 500 psi
Compressibility Air: 100 psi (dry)

Fracture volume

Capacity: depending on the core sample and the parametertheofweighing about 2
measurements per day.

Unit prices
5 measured point
less compact materials (k > 1 mD) 125 €
tight samples (k <1 mD) 160 €
extra points (x/point)
less compact materials (k > 1 mD) 20 €
tight samples (k <1 mD) 40 €
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Particle size distribution measurement

The particle size distribution of powders arf@

granulates can be determined with the CILAS 1180 |\ |
type laser granulometer. This up-to-date, comp

particle size analytical instrument is suitable fbe
investigation of powders, ground materials, grat@sa
etc. in an interval between 0.040 — 2500 pum. T
dispersion of the sample is possible with water g =
water mixed with wetting fluid, with condensed ag
devoid of oil and water, and sample feeding can |§
made with free fall adapter between 500 — 2500
The assessment of received results contains anmuriy

others particle diameter for the 10, 50 and 90%hefdistribution curve, mean diameter and the
sizes and percents definable by the user, and aewtrer parameters. The instrument can
measure using the Fraunhofer or the Mie pattercofading to the Mie pattern, one has to know
the fracture index of the particle, referring tg.ai

Sample preparation (if needed) is done accordinipeégoossibilities and prices above. For wet
dispersion, about 10 g sample is enough, in casdrpfdispersion for the first setting of
parameters with unknown sample 200 — 500 g. Fahdurmeasurements usually 100 g is
necessary, but it can vary, according to agreement.

Our company does not perform the preparation amdysis of radioactive (except rocks with
natural radioactivity), toxic, carcinogenic, tergeémic and mutagenic samples, because at the
present time we are not prepared for such measutenmikhe sender of the sample has to make a
written declaration that his sample does not betorthe mentioned categories.

The sender of the sample has to ensure that theirdnod the given sample is representative
regarding quantity.

Wet (with water) dispersion can be applied in thsecof materials whose patrticle structure does
not go through physical (dissolution) or chemicedation) changes. The investigation is
destructive in the sense that we can not return sdm@ple after measurement. After the
measurement, the customer has to take all the asddunused samples; in case of non-
hazardous material he can declare that our labgratmuld destroy the sample.

Unit prices

Measurement of 1 sample with wet or dry 60 €
Measurement of 2-10 samples of similar type 30€
Measurement of more than 11'samples 25 €
Measurement under 10 micron (10 micron- Based on negotiation
40nm)

Resulting from the principle of the measuremeng gmeasurement” consists in fact of a lot of
individual measurements. A separately started nmeasnt (parallel) counts as a distinct one,
but of the same type. According to this, 3 measergmof an unknown sample cost for ex.: 60 +
2x30=120€
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The sender of the sample has to determine the ra@nmbke sample for identification. The
measurement results are handed over via e-maggdirformat, in the form of printed report,
professional assessment, recommendation, etc.d b@sehe individual quotation, as agreed

beforehand.
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How to find us

Laboratory: Lot nr.: 0222/35, H-7673%ag0sdlas,

Seat of the Company: Viola str. 55. gf. 1, H-7Kafkzarmisleny

Web Page www.geochem-ltd.eu

E-mail: geochem@ageochem-Itd.eu
streicher.timea@geochem-ltd.eu

Telephone: 00-36-72-564-892

Fax: 00-36-72-564-886
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