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"* Cyclic voltammetry (CV): Studying the redox properties of materials
; . . * iXElectrochemical impedance spectroscopy (EIS): Analyzing interfa-
fundamental to modern electrochemical studies using three elec- - : - : .
trode systems for investigations of reaction mechan{gsms related cial properties of electrodes and electrical properties of materials
GED3/08 Engineering & Petroleum Advanced Electrochemical System potentiostat Princeton Applied Research to redox chemistry and other chemical phenomena. By doing that ‘Corrosion studies: Measuring Corrosion rates and developing mitiga-
the system’s thermodynamic and kinetics can be studied. E'%” strategies : :
attery testing: Evaluating Battery performance during charge and
discharge cycles”
i ical mi i i- . ; R T g
Egghﬂﬁé I?;:::;;Eennttsgeaﬂa;aﬁgng?j?rl clgug?'?ﬁgfstfﬁr%;r{ﬂe'dégt'a "B Ertli-llde'?ltl l:hardacter;_zatmn: Identifying and quantifying components
. , el : ! in crude oil to guide refining processes
. mixture will be separated into individual substances when heated * - Tk Ay : : -
spectrometer (GC-MS) separated substances by the column opening are flowing into the * Patrol d i I D - d e )
MS, which identifies compounds by the mass of the analyte mole- Petroleum product quality control: Detecting and quantifying impuri
' p Y h y ties, additives, and contaminants in petroleum products”
cule and search in mass library
GE03/08 Engineering & Petroleum “Analytical Balance (x2)" PIONEER measure weight or mass for different samples. - measure weight or mass for different samples.
B g y (x2) | b
‘E‘ﬂ',
=g
determine asphaltene contents based on both IP and ASTM i . o ;
- , Method at the same time. Available for measuring of Toluene,Quin- ** Measuring asphaltene content in different oil samples
GE03/08 Engineering & Petroleum Automatic Asphaltene analyzer cosmo-trade oline Insolubles in taras and related materials for the carbon fiber k Monitoring asphaltene instability in oil
industry. Conforming to JPI-55-45-95.
used to analyze a sample based on Refractive Index, which is a
GE03/08 Engineering & Petroleum Automatic Petroleum Refractometer Koehler fundamental physical property. This property is used in conjunc- Measuring refractive index of petroleum products
tion with other properties to characterize pure liquids including hy-
drocarbons and their mixtures.
used for the separation of fluids, gas or liquid, based on density. "* Separating mixtures based on density
GE03/08 Engineering & Petroleum Centrifuge (x2) Hettich Separation is achieved by spinning a vessel containing material at * Purifying liquids: Centrifuges are commonly used to purify liquids
high speed; the centrifugal force pushes heavier materials to the by removing solid contaminants.”
outside of the vessel.
to fractionate the petroleum crude oils into simple fractions for
: : s further study. This fractioning is based on the difference of boiling "Crude oil fractionation: The system can be used to fraction-
GEO3/08 Engineering & Petroleum Crude Oil Fractional Distillation System BR Instrument points of chemicals in crude oil. In order to operate under safe tem- ate crude oil into different components, such as gasoline,
peratures and to enhance evaporation, working under vacuum diesel, kerosene, and heavier fractions.
conditions is required "
high-purity water which is essentially free from ionic contami- provides high-purity water for different applications in various
GE03/08 Enginsering B Petralaum Dslanized watersvetem SUEZ nants is required. Water of this quality can be produced by a di research experiments
g g Y water system.
Through the use of a piezo-electronic system. At a constant temperature, these
harmonic frequencies will have constant and a reproducible value. The U-tubeis
then filled with the sample at the same constant temperature. The frequency of thaad it of hauid | Hh hih 4
GE03/08 Engineering & Petroleum DensoMeter Rudolph Research Analytical the U-tube will shift; the shift in this frequency is directly proportional to the L e M Rl TR S L A I I Bl Lo )
mass of the sample inside the U-tube. Accordingly, the mass would be meas- RrAcisII.
ured. Since the volume of the U-tube is constant, then the density can be meas-
ured.
) The system contains a specially designed column, which only "* separating and analyzing volatile compounds, including
GED3/08 Engineering & Petroleum Determination of Oxygenates in Gasoline Varian passes the ethers and alcohols to the detector, while all other oxygenates in gasoline.
(GASOHOL) components are vented out. * works as a normal Gas Chromatography (GC) system.”
thermo analytical technique in which the difference in the amount
of heat required to increase the temperature of asample and refer- _ _ _
ence is measured as a function of temperature. Both the sample study thermal properties of samples: It helps determine phase transi-
GEO3/08 Engineering & Petroleum Differential Scanning Calorimeter NETZSCH and the reference are maintained at nearly the same temperature tions, Specific Heat Capacity, enthalpy changes, and glass transition
throughout the experiment. Generally, the temperature program temperatures of these materials.
for a DSC analysis is designed such that the sample holder temper-
ature increases linearly as a function of time.
The analyzer uses a combustion process to break down the desired
a'%lhs.ctance? Icngg S,L"SEEENEW%DEEE’S'T?E final Prﬂd;:-l':tﬁ would b?: |2 used for the sin{mitan?uus determination of carbon, hydrogen, nitro-
- - efrormo , 12U, NZan - Ihe components are separate en, and sulfur (CHNS) in a wide range of solid and liquid samples.
GE03/08 Engineering & Petroleum Elemental Analyzer Elementar by definite adsorbing columns, and finally they detected by the g g
thermal conductivity detector for C, H, N and Infrared detector for
S.
multiple independent-channel testing system designed for Re-
search and Development and/or Production of batteries and other o , :
_ _ _ electrochemical energy-storage devices. Each channel operates Testing battery performance over multiple cycles
GED3/08 Engineering & Petroleum Energy Storage System (battery cycler) Arbin independently of the others enabling users to run tests on multiple i Charactgrizlng battery parameters . - ]
batteries at the same time. Each channel in the Energy Storage * Simulating battery performance under various conditions
system is a true potentiostat and galvanostat with charging and/or
discharging capability.
"* identify unknown substances by comparing their FTIR spectra to
The specimen's transmittance and reflectance of the infrared rays EEfEfEHC? spectra of known compounds. ,
at different frequencies is translated into an IR absorption plot determine the structural characteristics of molecules by analyzing
GE03/08 Engineering & Petroleum Fourier Transformation Infrared Spectroscopy Thermo consisting of reverse peaks. The resulting FTIR spectral pattern is the vibrational frequencies of their functional groups. .
(FTIR) then analyzed and matched with known signatures of identified * quantify the concentration of specific functional groups in a sample.
materials in the FTIR library. This quantification is based on the intensity of the corresponding ab-
sorbance peaks in the FTIR spectrum.”
Fuel reformulator analyzer is based on multi-dimensional column
switching technique. After sample introduction, a set of columns "measure the relative concentrations of major hydrocarbon groups in
GED3/08 Engineering & Petroleum Fuel REfﬂrmUly’ZEf (PIONA) PAC and traps _ErEparatES the Samplle in_tﬂ d‘ifferent h!,fdmtarhl]n grD[JI'JE gagn“ne: paraffinsi ispalkanes, olefins, naplllthe;fesr and a”’]ﬁ-!atigslr
to determine carbon number distribution of each group: Paraffins,
Olefins, Napthenes, Aromatics or Oxygenates.
used to handle odorous materials, toxic gases, reactive materials, used to handle odorous materials, toxic gases, reactive materials,
GE03/08 Engineering & Petroleum Fume Hood (x2) Biobase chemicals that can spatter, aerosols, carcinogens, flammables or chemicals that can spatter, aerosols, carcinogens, flammables or other
other toxic and volatile materials. toxic and volatile materials.
, ) , ) determining the molecular weight distribution in polymer, proteins for analyzing macromolecules, providing valuable information about
GEO3/08 Engineering & Petroleum Gel Permeation Chromatography System Shimadzu and petroleum complex compounds (e.g. Asphaltenes and Resins). their molecular weight distribution, size, structure, and impurities.
a sealed container that is designed to allow one to manipulate ob- -~ Handling Hazardous Material : :
jects where a separate atmosphere is desired. Built into the sides Fnrk'ﬂg w't?.lf"a'Sg?ﬁ't'”E M?:terlal;j: TD'!"E hux&.i‘. prnmdte qnllnFrt
; : : atmosphere, filled with argon, to protect air-sensitive materials from
GED3/08 E & Petrol Gl B of the glovebox are gloves arranged in such a way that the user can s :
PENLER O LN ISR IR oA place t%mr hands into the gloves and perform tasks inside the box oxidation or degradation. . e g
without breaking containment Preparing Samples for Analysis: prevent contamination of samples
) and ensure the integrity of the analytical results.”
The sample is combusted with oxygen at a temperature of 1050 °C.
The combustion gases are routed through a membrane drying
system to remove all water and then to the sulfur detector module il TG T a e R ST EaEeHE GE Sk s e B R Ry ot
: : for quantization. The SO2 is exposed to ultraviolet radiation of a ! '
GEO3/08 Engineering & Petroleum Low Level Sulfur Analyzer (LLSA) PAC specific wavelength. This radiation is re-released in the form of trace amounts of sulfur existeds
sulfur fluorescence. The fluorescence is detected by a photomulti-
plier tube (PMT) and it is proportional to the amount of sulfur in the
original sample.
sed for high-temperature testing applications such as loss-on-ig-
_ ) nition or ashing. Muffle Furnaces are compact countertop heating for high-temperature processing, drying and heat treatment
GEO3/08 Engineering & Petroleum Muffle furnace Koehler sources with insulated firebrick walls to maintain high tempera- B K i Sl
tures.
used to remove maoisture, solvents, and gases from materials "* Rapid and Efficient Drying: significantly accelerate the drying process
through controlled heating under reduced pressure conditions. It's compared to conventional ovens by reducing atmospheric pressure.
GE03/08 Engineering & Petroleum OVEN VACUUM 65L (x3) Medline Scientific commonly used in |aboratories, research, and industrial settings . Degasification of Materials. o
for drying, degassing, heat treatment, and testing under controlled Solvent Removal: used to remove solvents from samples. This is es-
vacuum environments. sential for concentrating solutions, preparing samples for analysis, and
recovering valuable solvents.”
of single or parallel jacketed automated reactors with volumes . . . :
GE03/08 Engineering & Petroleum Parallel Jacketed Reactors (x4) Syrris from 50ml to 250ml. The system can either be manually controlled E%ﬁcg Sfjflf:;.;ﬁrc‘;hgﬂg.'l'?gle?gtn:'jeg'5-.ggegr'_;' gepéfclésgsgrgpggature o
or automatically controlled by the Atlas PC Software e ' pRmliices; WHOE Tange Bt P
measures the acidity (pH) and electrical conductivity of a solution.
GE03/08 Engineering & Petroleum PH Conductivity Meter Thermo It's used in water quality testing, agriculture, chemical analysis, measures the acidity (pH) and electrical conductivity of samples.
food industry, agquaculture, industrial processes, environmental
studies, research.
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cracking o Sq”d ek Itiquticltﬁakrn[i.?le L;Ede':jineﬁ'm?'ditim}stﬂ highh pr:es-l used to thermally decompose samples and analyze the resulting vola
: - . sure is very important task for the identification of the chemica , , -
GEO3/08 Engineering & Petroleum pyrolyzer CDS Pyroprobe CDS Analytical structure DF the substance, especially those which are constructing tile fragments using gas chromatography (GC) and mass spectrometry
from many components either in solid or liquid state. (MS).
"* measure the viscosity of fluids
GE03/08 Engineering & Petroleum RHEOMETER Anton Paar characterizes the flow of a substance in response to forces, its * perform shear rheological measurements, which involve applying
rheology. shear stress to a material and measuring its resulting shear rate.
A GC method used to characterize petroleum fractions and products, e tif K e e i
since it permits quick determination of their boiling range distribu- identity and quantity unknown compounds, determine the purity o
GEO3/08 Engineering & Petroleum Simulated Distillation (Sim Dist) Agilent tion. Samples are analyzed on a non polar chromatographic column chemicals, and study the composition of complex mixtures
that separates the hydrocarbons in the order of their boiling points.
Thermogravimetric Analysis (TGA Q50) measures the amount and "* study the thermal decomposition behavior of materials
_ . : _ rate of change in the weight of a material as a function of tempera- * quantify volatile components in materials _
GEO3/08 Engineering & Petroleum Thermogravimetric Analyzer (TGA) TA Instruments ture or time in a controlled atmosphere. Measurements are used pri- * study the hydration and dehydration behavior of materials
marily to determine the composition of materials and to predict their * study the oxidative degradation of materials, such as polymers
thermal stability at temperatures up to 1000°C. and plastics, under controlled temperature and oxygen conditions. "
Thermogravimetric Analysis (TGA 2) measures the amount and rate —':; "* study the thermal decomposition behavior of materials
of change in the weight of a material as a function of temperature or - * quantify volatile components in materials
GE03/08 Engineering & Petroleum Thermogravimetric Analyzer (TGA) METTLER TOLEDO time in a controlled atmosphere. Measurements are used primarily ; * study the hydration and dehydration behavior of materials
to determine the composition of materials and to predict their ther- £ T * study the oxidative degradation of materials, such as polymers
mal stability at temperatures up to 1100°C. and plastics, under controlled temperature and oxygen conditions. "
I
cleaning method that uses ultrasound and a liquid to clean objects.
: : . Because itis rEIiabl'E', it is often used for the final Cleaning of compo- "* utilize hieh-freauencv sound waves to agitate liquids and remove
GEO3/08 Engineering & Petroleum Ultrasonic Cleaner Cole Parmer nents and tools. Ultrasonic baths use Cavitation bubbles induced by comris o sl o sl b el ol ]
high-frequency pressure (sound) waves to agitate a liquid. .Y [——— * u
Ll
GE03/08 Engineering & Petroleum UNIVERSAL DRYING OVEN (x2) Labtech used for drying, heating, testing environmental stresses, such as used for drying, degassing, and sterilizing various materials under
changes in temperature, light and humidity. controlled conditions.
ll:Jh"-..-'fUishspectrnﬁh?home;er measurgtstthfhin'lcetnsits,_rtnf Ifi%hthfﬂs?ing "* gquantify the concentration of substances in solutions
: : ;i , rough a sample (1), and compares it to the Intensity of |i efore LA oo :
GEO03/08 Engineering & Petroleum UV-Visible Spectrophotometer Perkin Elmer it pasges thruupgh the sample ?Iu}. The ratio | / lo is cgnlled %he trans- * dentifying the presence of specific substances based on
mittance, and is usually expressed as a percentage (T%). their characteristic absorption spectra.
GE03/08 Engineering & Petroleum Water Determination- Karl Fischer Titration Metrohm Coulometric water determination is primarily used for the determi- for measuring water content with high accuracy and sensitivity.
nation of small amounts of water.
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J "s Liguid analyzer for crude oil and con-
- densates analysis.
Engi i Crude Qil Analyze quantitatively or preparatively obtain specific = n l s » Detailed Liquid Analysis of hydrocarbons
GEO1/17 npg;tnetirlng Compositional (VINCI) fractions of oil or refined products, (fractions contain- i t°|C35 - bt B
bl Analyzer ing Aromatics, Resins or Saturates) EEF";E_'FEEUIE" weight and distrlbution up to
e il = Results in Weight %, mole %, volume %"
"s Precise measurements of freezing
point depressions of solutions with freez-
ing points from -10 to +10°C
» Fast, accurate molecular weight determi-
GE01/17 Engineering & Cryette Molecular (VINCI) Measuring freezing point and molecular weight nations 8
Petroleum Weight Analyzer » Measuring concentration in less than 2
minutes
» Simple operation minimizing operator
technique"
"* Accurate liquid volume measurement
W @ * Possibility to heat sample with an external
: heating fluid
GE01/17 Engineering & Equilibrium Flash (VINCI) Designed to flash pressurized liquids and measure g ' " ti;l;lﬁE:_lSUfE She s ol rabin ap aakbruw cone:
Petroleumn Separator the gas oil ratio at equilibrium conditions. y * Liquid readings through graduated pyrex tube
& *Two stage system with first stage maximum
L pressure of 500 psi while the second is at at-
¥ — mospheric pressure”
"* Versatile, can be used for either oil and
. . . . gas condensates studies
. . Fluid Eval is designed to study phase behavior of * - ; ;
GE01/17 ErgpoRaiig 5 Fluid Eval (VINCI) hydrocarbon Flﬁids at reserinpi.r conditions of MDY CINUEIL 2UEeE Detaed ¥ = o ey
Petroleumn Y rocking mechanism and magnetic driven
pressure and temperature. ebifrar
* Automatic phase detection”
GEO1/17 Engineering & Cooling System (VINCI) T:EEID'T'::"'EE 5tyr5tern ':,‘?j“ be ;nnnir:ted to the air bath of *Providing sub-ambient temperatures
Petroleum (for Fluid Eval) the Fluid Eval to prow ;5”2652" lent temperatures up up to -20°C for Fluid Eval
¥ i "« Hydrocarbons analysis up to C36
— Separating the chemical components of a sample mix- ' = Weight %, mole %, volume % provided
Engineering & i fehptbe bt
GEOD1/17 Pgetmieuri Gas Analyzer (VINCI) ture, detect them to determine their presence or ab- = Molecular weight and distribution up to
sence in how much percent i i C36 , o .
= Reporting facilities provided "
"« compression of low-pressure field gas
_ ) ) _ _ samples into cylinders.
GE01/17 Engineering & Gas Booster (VINCI) Gas Booster is designed for compression of low-pres- = Admission pressure: 225 to 2,900 psi
Petroleum sure field gas samples into cylinders. - Max outlet pressure: 15,000 psi
» Working temperature: ambient to 50 °C"
: "s Measuring Gas Oil Ratio at equilibrium
. 3 The purpose of the GOR apparatus is to flash pressur- i
GEO1/17 Engineering & GOR Apparatus (VINCI) : i : ; I conditions
Dl & ized liquids and measure tcll'!? gas oil ratio at equilibrium & Elose tates 100:cermin ™
conditions.
"s» Maintaining the temperature of
L Engineering & Heating Trolley i Heating Trolley is used to maintain the temperature of gas cylinders = i
A nlsim for Gas Cylindar gas samples during ga_mple;rsngfer to maintain reser- « Temperature: Ambient to 100°C
VOl conditions. = Temperature accuracy: 0.1°C"
"Measuring fluid viscosity at reservoir
conditions
. . = Temperature range: up to 190°C
. : High Pressure High :
GE01/17 Engineering & gTem sratiire - (VINCI) This Viscometer measures fluid viscosity at reservoir = Pressure range up to 15,000 psi
Petroleum : P conditions, » Viscosity range: 0.02 cP to 10,000 cP
Viscometer g
» Accuracy: +1% FS
« Reproducibility: +0.8 % of reading
The PM880 AC hygrometer is a complete, portable
. ) . system with options and accessories to meet all indus- . : ; i
GE01/17 Engineering & Moisture Analyzer GE Panametrics trial moisture measurement needs. Measurement of ' Measdurlng HBNARLE ﬁnd_gup'd'wm
Petroleum (PM 880) Moisture Dew Point in gases and PPM Dissolved Water R ANG T AR OME Ry
in hydrocarbon liquid
: - = Motorized syringe pump based on plunger piston by "« Delivering specified pressure, flow
GE01/17 Engineering & ~ Positive (VINCI) using manifold to refill or drain the syringe, a pressure rate and volume
Petroleum Displacement Pump transmitter with its digital display and local controller. = Working pressure: 20,000 psi
» Flowrate: max 25 cc/min”
b | "s Delivering specified pressure, flow
o i The pump meets requirements of any application m—— rate and volume : :
GEQ1/17 Engineering & ~ Positive (VINCI) where accurate pressure, flow rate and volume meas- & SerLah PREssSIE TN A OO0 Bol
Petroleum Displacement Pump urements are needed in ambient and high temperature = Pressure accuracy: 0.1% .
e = Maximum flow rate: 25 ml/min
conditions. " x
= Single stroke volume: 500 ml
L, v
"s» Recombining samples to give a homo-
. . N The RCA 1000 instrument is based on a high pressure geneous mixture of the reservoir fluid
E Recombination : ERt : : :
GE01/17 NESWING & (VINCI) high temperature recombination cell to give a homoge- » Pressure: 15,000 psi (1,000 bar]
Petroleum Cell Apparatus : : : . :
neous mixture of the reservoir fluid. » Max working temperature: Ambient to
o B -l B
Very useful for the restoration of the fluid sample, this "« Restoration of the fluid sample
GEO1/17 Engineering & Sample Restoration (VINCI) apparatus gnableg to heat ar'_u:l agitate _tlje sample to (agitation & heating)
Petroleumn Unit (2 arms) the reservoir temperature while pressurizing the same « Temperature: Ambient to 200°C
sample at the rﬁ:?,er:unlr pressure using an external » Temperature accuracy: = 0.5°C "
igh-pressure pump.
The 1524 Reference Thermometer is designed to be
reliable, stable, temperature measuring instrument ; s :
GE01/17 Engineering & Thermometer ELUKE that can be used in the field or laboratory. The instru- Measuring, graphing, and recording
Petroleum with Probe ment measures, graphs and record temperature using IRmperature
Platinum Resistance Thermometers (PRT), thermocou-
ples (TC), and thermistars.
“= Titrating, measuring PH, alkalinity, fluoride, ammao-
nia, residual chlorine, TAM, TBN, H25/mercaptan, total
idity, salt, chlorid
The titrate system can measure PH, alkalinity, fluoride, E_'EIAL;’;:;“E: 32?330 sample in single batch
i i : ammonia, residual chlorine, TAN, TBM, H25/mercap- » Non-destructive sample preparation allows for up
GEO1/17 Engineering & Titrate System MANTECH e ; P ;
Petroleum tan, total acidity, salt, chloride to 5 parameters on a single sample
» Parameter such as: pH, turbidity, alkalinity by titra-
tion, electrical conductivity, salinity, total hardness,
etc..."
& [ "s« Measuring water content of samples
; = Titration method: Aquamax KF Coulomet-
T — . . To measure water content of samples by measuring # rICMTIIag:::'?r?g |
GE01/17 itrator GR Scientific i = 2 : B
Bt e the amount of electrolysis ;urre_nt necessary to pro -3 « Moisture range: 1 ppm — 100% water
duce the required iodine. EE « Maximum titration speed: 2 mg/min
-~ = Maximum electralysis current: 400 mA"
a_ =EgE - -
Sealed Rotary Vacuum Pump to draw gas molecules = = . Level of Vacuum: HIGH VACUUM to 1
- ; = Level of Vacuum: 0
GE01/17 Zlolasdltl iy Vacuum Pump Edwards from a sealed valume in order to leave behind a partial . ﬁl g Micron (1Torr - 10-3 Torr)
Petrol P S== :
errotedm vatuum & ?}f = CFM / L/M (Displacement): 22.5 CFM"
¥ o
""H-\_
"« Measuring permeability, unsteady state liguid/lig-
uid, gas/liquid relative permeability
Core Flooding System are advanced, modular, comput- . EE?;';EEEJ;?ES,E_,ET; ?Eéﬁaiggn i
: - er controlled and configured for liquid permeability, = Temperature up to 300 °F (150 °C) with Viton
GEO1/17 Engineering & Core Flooding TEMCO, INC seals. For temperature up to 430 °F (200 °C)

Petroleum

System

water flood, water flood susceptibility and unsteady
state liquid/liquid, gas/liquid relative permeability
tests and other applications.

« Automated data acquisition and logging of pres-
sures, temperature, flow rate and displaced fluid along
with automated file back-up is controlled by the oper-
ating software.

= Enwvironmentally Safe Oven rated to 450 °F (£1
degree} with automatic temperature control and light-
ed interior, with Class 1 safety features.”
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It is one of the foremost tools for imaging, measuring, and
Engi e RS E . manipulating matter at the nano-scale. The information is
GE 01/08 NEIHEEH LS tomic Force Agilent Agilent 5420 gathered by "feeling” the surface with a mechanical prabe.
Petroleum Microscope Different conducting cantilevers used for scanning depend
on the mode and the type of the sample.
The E4S91A RF impedance/material analyzer offers
ultimate impedance measurement performance and
GE 01/08 Engineering & RF Impedance/ Agilent Agilent E4991A powerful built in analysis function. It is useful for
Petroleum Material Analyzer dielectric and magnetic material
measurement in wide frequency range.
"It is an integrated solution for electrical measurement of R, L, C, 2
and G in a wide frequency range.
Key Specifications
« Freguency: &0 Hz to 110 MHz
GE 01/08 Engineering & Precision Impedance Agilent Agilent 4294A . Basic accuracy: +/- 0.08 %
Patraleum Analyzer EDLQEESIE?DI rlﬁu::r:;nge is 5 mV to 1 Wrms or
« DChiasrangeis 0V to +/-40V orOm Ato +
/-100 mA.
« Excellent High Q/Low D accuracy which enables analysis of low
-loss components”
The MA4 Karl Suss mask aligner is equipment used for
micro-lithography to transfer the micro electronic circuit
; ; : layout onto the wafer. A mask is placed above the wafer.
GE 01/08 EnpgTETrlng & Mask Aligner Karl SUSS Karl 5US55 MA&4-12300035 The mask has the desired circuit pattern on it. A high
gl bt L intensity ultraviolet light is placed over the mask. The
light only transmits through the mask openings allowing
the pattern to be transferred to photoresist.
The RC5 Karl Suss spin coater is a machine used to
deposit uniform thin films to flat substrates. Usually a
GE01/08 Engineering & Spin coater SUSS MicroTec SUSS MicroTec RC5 STD small amount of coating material is applied on the center
Petroleum of the substrate. The substrate is then rotated at high
speed in order to spread the coating material by
centrifugal force.
Solidspec-3700 spectrophotometer is used for the measurement of
reflection (specular and/or diffused), transmission and absorption
GE 01/08 Engineering & UV-VIS-NIR Shimadzu Shimadzu 50|id5pEt - 3700 properties nf.a matgrlal asa fu.nctucln af wauelength..ThE Integrating
= t hot ¢ Sphere and Direct Direction Unit are used for the optical measurements.
Petroleumn PECLTOPNOLOIMBLET Liquid samples, small and large solid samples can be measured using
special attachments. In addition, color analysis and film thickness
measurements can be carried out.
The table-top Muffle furnace is used for annealing
Engineering & samples with a temperature range of 30 to 1100
GE 01/08 F’Eetrnleuri Tabletop Furnace Nabertherm Nabertherm 30-3000-L 5/12/P330 degree celcius. It has two satge heating ramps, one
stage holding time and one stage cooling ramp
The KLA-Tencor D120 Stylus profiler is a mechanical
GE01/08 Engineering & Step profiler- KLA-Tencor , KLA-Tencor machine that can measure step heights up to millimeter
Petroleum profiler-AlphaStep-D120 XP-200 range and can give the line profile of the steps.
"It is a simple apparatus for measuring the resistivity
: : . of semiconductor samples. By passing a current
GE01/08 Engineering & 4-Point Probe Veeco Veeco FPP-5000 through two outer probes and measuring the voltage
Petroleum through the inner probes allows the measurement of
the substrate resistivity.
) _ ) ) It can be used to get microscopic images of samples
GE01/08 Engineering & IC inspection Olympus Olympus MJL with 5X, 10X, 20X and 50X lenses and the images can
Petroleum microscope be saved to a computer for later use
4 probe station with a microscope (10x), light box and
GE 01/08 Engineering & Probe Station Semiprobe PSA4L (M4-M8) swing area, attached with a source-meter that measures
Petroleum IV.R and P.
"QSSPC technique monitors the material quality during
fabrication process. Lifetime data is interpreted and
open-circuit voltage (versus illumination) curve is mapped
Standard offline wafer life-time tool: WCT-120
Available measurements:
» Lifetime
Endlngaring & Quasi Steady State cintan » Sheet Resistance
GE01/08 F'Eetrnlmf'u Bhats Eondictahca B0 disis WCT-120 » Emitter saturation current density
S5PC » Trap densit
Q p v
Sun-Voc
Suns-Voc stage is usually attached with WCT-120. It dis-
plays standard |-V curve format as well as the Suns-Voc
curve. The measurement is at open circuit so the effect of
series resistance is negligible. "
"Source meter Specification:
. : Voltage rate: up to 40 Vdc
Engineering & - : . B P
GE 01/08 Pgetmleurgn Source Meter Kiethley KIETHLEY Series 2600B o Cipanit eabi S pring &k BARAE ARl 1 v sk GO e
» Variable impedance"
: : It provides DI water with a conductivty of 18.2 megaohm
GE 01/08 Engineering & Elga DI water ELGA CN200RDM1-230 H ! ®
Petroleum system
GE 01/08 Engineering & Wet Bench 1 EPS REYNOLDSTECH Itis Eunfigureﬁ far chemical and semiconductor wafer
Petroleum processing
Enci —— Itis configured for chemical and semiconductor wafer
GE 01/08 1??ETHHE Wet Bench 2 FPS REYNOLDSTECH processing
etroleum
) ) ) Itis configured for chemical and semiconductor wafer
GE 01/08 Engineering & Wet Bench 3 FPS JST Manufacturing ST0215A0 processing
Petroleum
It executes hysteresis, pulse, leakage, IV and CV
; : Ad dF lectri : i measurements without changing the EEIIrﬂp|E
GE01/08 Enpg;?rﬁ::ri & ;Muﬁ?:éfm ;;ifi: %Erslier P-HVA10-0P220 connections. Thin films and bulk ceramics can be

tested.
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dgall pul jlpgall pul deinnll dagall Equipment Description deinall agall _
e Eaui ¢ Manir : Eaui t Ph uses of equipment jlgall Glolaaiwl
stitute/Department quipment name anufacturer jlgall jago wang quipment Photo
For SEM sample preparation. It "1. Gold wire Bond.
GEO1/07 Engineering & Cross Section JEOL uses an argon ion beam to gently 2. Glaluanizgd Coating.
Patroleum Palisher remove material from a sample's 3.Fiber Optics.
surface. 4.Thin Film Analysis"
Electron microscope produces ;1_D Mﬁtma:.i E\:aluatiml'ianrd identlil‘ic_ati:;r;:al e .
images of a sample by scanning e :-:ﬂ';g:: rol screening for analysis of failure and defect in produc
o Fiell:! Emission the surface with a focused beam of 3, Examination of surface and powder morphalogy
GEO1/07 Engineering & Scanning Electron JEOL electrons. And is used to study the lincluding particle size & analysis).
Petroleum Microscopes morphology, topology, and detailed 4. EDS elemental analysis of contamination, corrosion, and axidation.
(FE-SEM) surface structure of solid materials 5. EESD struttur?l a!‘iah}SIS of crystalline materlals o
: that includes grain size measurement, grain boundary characterization,
in nanometer range. and texture development”
"Analysis of anions and cations in liquid
. the device is based on samples such as:
. . High performance , ; i
GE01/07 Engineering & L?qu?d Chroma- Shimadzu chromatographic technique and it is ;.Eﬂﬂd.
Petroleum i : .Beverages.
tography (HPLC) used to :I:IE’:lectlamuns and cations % Patathamicals.
in liquid samples 4. Chemicals.
5.Environmental Samples.”
" For 5SEM sample preparation. It
GE01/07 E"PE;:;?;:‘E‘& Auto Fine Coater JEOL 35':1':: :;:’:ji t;‘:"f; ;’:5‘:}'"1 ?E’"F’i'rant:"g‘i‘r':; preparing specimens for SEM observation
inaSEM”
"4 strain controlled rheometer that '1. D . ds 3 B e
has the ability to perform various BN S PRI BRI -2l ROLIE P
types of rheological tests (such as Ink, Drilling fluids, Cosmetics, Foods, Pharmaceuticals,
GE01/07 Engineering & Rheometer TA Intsruments flow sweep, strain sweep, stress E =k ORGSR HET:Ss ST | By MIINer BRiEjji Bl
Petroleum : : 2.Polymers: Palymer melts, polymer solutions, and poly-
relaxation, small and large amplitude : ¥
; mer blends. Thermosetting polymers, nanocomposites,
oscillatory shear tests.)at controlled : %
temperature. * crude ail ...etc!
the device is based on an optical
nondestructive technique that allow *1 Material Sci
o Auto-nulling characterization of thin films, surfaces, o Ia E"; Eine:cei.
GEO1/07 Enginesring & Spectroscopic NANOFILM and interfaces. And is used to obtain «HDIDEY HPIUSIES.
Petroleum ; : (Bccurion) o : Fretioe | 3.5emiconductor Physics.
Imaging Ellipsometer thin films thickness, refractive index & Meaaloriranises
and optical loss constant at various : :
wavelengths.
"1. Thin film deposition.
. : ; : A physical vapor depaosition 2.Material Science.
Engineerin lutions Electron HA In ri : 0 ift-
GE01/07 gineering & Solutions Electro C dustries, system that is used to create thin 3. Lift-off processes.
Petroleum Beam Evaporator Inc. film coating 4. Contact Metallization.
5.Micro/Nano fabrication.
"1. Evaluation of hardness and elastic modulus
nanaindenter is used for prwidinfg guantitative na; at the nanoscale level for several materials, inr;luding_-
nomechanical charactenzation of small volumes o R g
material. Nanoindentation test is driven by a trans- E‘ II:: ?aﬁir:;i;;ﬂgcqf:tm Bs
- : i ducer used to apply an increasing load to some a b : :
GEO01/07 ETLE'EE‘T*'HE & Nano-Indenter Hysitron (Bruker) presat alug, allowing the indenter to panetrate the c. Biomedical tissues
etroleum sample surface. The amount of load and size of the d.Dental materials
indenter tip are very small, so the indentation area 2.Evaluation of fracture toughness at the
may range between several square nanometers to
i nanoscale level.
3.5cratch and wear tests. "
Atomic force microscope (AFM) probes the sur- "1. Material Science.
. . . . face of a sample with a sharp tip, a couple of mi- :
GED1/07 Engineering & Atomic Force Agilent crons long and often less than 1004 in diameter, = Elelttm l:hIEII'I‘IIEtI"l,I'.
Petroleum Microscope (AFM) {CSInstruments) The insturment generates a 20/30 view at atom- 3. vlymer science. .
ic-scale resolution and can be used to study 4.Life Science & Biotechnology.”
rouwghness of surface
Microplotter is a precision picoliter fluid dispensing "1. Used for drawing features as small as 10 to 20 microns.
systam that uses controlled ultrasonics to deposit 2. Enables true contiguous lines for superior conductive traces.
Brdinaariic & dr_zpiep't's;r! ] nu;c:gntzl:t rr!anr;e-r :5 small as 5“”"-' 3. Enables the deposition of a wide range of materials, including
z wWide, And 15 Us rarawing reatures as small as 2 i
GEO1/07 Pgetruleuri Microplotter Sonoplot ke dusag e o erg;ables i dsbbgition solutions containing graphene, carbon nanotubes, nanoparticles,
of a wide range of materials, including solutions and palymers.
containing graphene. carbon nanotubes, 4, Allows printing inks with viscosities up to 450 cP.
nanoparticles, and polymers 5. Allows accurate alignment and dispensing on substrates,
-ray diffraction is an analytica s ' ' - s
¥cray diffaction (RD) is an analytical e e e S i
technique based on the diffraction of b. Polymers. '
GE01/07 Engineering & Universal Testing st X-rays by matter that is used for phase €. Ceramics and construction materials,
Petroleum Machine (UTM) anahlllsig_ crl,llrgtalline variants, and to 2, Examination of Techanical behavior at different loading and
study the grain and particle size of na- KPR IR DNEA NS,
tirial 3. Mechanical evaluation of components in aerospace, automotive
NDrNarenals. and electronic industries. ©
A type of microscope that uses visible "1. Material Science.
. . light and a system of lenses to gener- 2.Electro Chemistry.
Engineering & i i i gl ; : .
GEO1/07 Pgetrnleuri Optical Microscope Zeiss ate magnified images of small objects. 3.Life Science.
Used for high magnifications in mi- 4.Biotechnology.
crometer range. 5.Corrosion Analysis.”
“1. Material Science.
A type of microscope that uses visible 2.Nanotechnology.
; : light and a system of lenses to generate 3.Life sciences.
Engineering & i i
GEQ1/07 F:éetrnieur?‘l Stereo Microscope Zeiss magnified images of small objects. Used 4.Pathology.
for low magnifications in millimeter 5.Biotechnology.
range. 6.Dentistry."
The tube furnace consists of a cylindrical "1. Heat treatment of metallic alloys.
cavity surrounded by heating coils embed- 2. Ashing.
Engi ing & v Tub ded in a thermally insulating matrix. Oper- 3 Calcination.
GE01/07 ngineering aLMURl TUbe Nabertherm ating Temp: up to 1300 °C. Precisely con- &4.Curing.
Petroleumn Furnace trolled gas supply system and can reach & Pusion.
low vacuum level. Used for heat treatment. 6.Loss on drying/lgnition.”
B i v : "precision cutting of a wide variety : S ;
GEO1/07 B 8 Precision Diamond Buehler of materials. Used for sample preparing specimens for SEM observation
Petroleum Saw ;
preparation,
; : Produce de-ionized water directly - :
GED1/07 Engineering & Ultra pure water Milli-Q producing ultrapure water for sample preparation.
Patroleum system from tap water. USIE'd for sample
preparation.
. . Produce de-ionized water directl ’ ,
ermo sclentimic roducing ultrapure water ror sample preparatian,
GE01/07 Engnsang A LR PULR AR Th Scientifi from tap water. Used for sam I: producing ultrap ter f Ple preparat
Petroleum purification system P D P
preparation.
*1. Particle Size: Colloid size and size distribution, pharmaceuticals,
"the insturment is used light scatter- nanoparticles, emulsions.
mg tEEhr‘liquES to measure pamde 2, Zeta Potential: Emulsion stability, formulation stability, water
GEO1/07 Engineering & Static and Dynamic Malvern size and size distribution (in nano treatment, P'Er“_e“"i’er':””_'“a"'“- and impurity de"?”'*'_“”“"””- _
Petroleum Light Scattering device rangE]. And also has the ahility to 3. Molecular weight: Protein and polymer characteristics, Protein
obtain zeta potential and determine crystal screening, 2nd virial coefficient determination, oligomer
isoelectreic point” identification, pratein-melting point, micelle structure, protein-ligand
binding. *
: : : "1. Biosciences and Material Sciences.
s Inductively Coupled ; . an anaiytical technique used Lo 2.Pharmaceuticals, Clinical Research and Forensics.
GE01/07 E"I':'E'"E‘f“"g & Plasma-Optical Varian (Agilent) determine how much of certain 3.Food and Agriculture
etroleum ieei : i : 3
Em'ES'EESPSEngEtH elements {in ppm lrange! SIS 8 4.Environmental and Chemical Analysis.
SARIRE. 5.Fuels and Energy."
“1. Quantitative and qualitative analysis.
2, Biosciences,
Lagp dt licht 3. Pharmaceuticals.
. " S a tecnnigue used To measure ug 4, Clinical Research and Farensics.
GE01/07 Engineering & UV- Visible Varian (Agilent) absorbance across the ultraviolet and 5 Pood wrid Rgrleutior.
Petroleum Spectrophotometer visible ranges of the electromagnetic 6. Charmical Analysis.
spectrum. 7. Environmental.
8. Fuels and Energy.
9, Material Sciences.”
Engineering & - _ » nreparing materialographic specimens used in a range of different industries, including the
GE01/07 =i Palishing machine Struers P ?or rn?croscn = egxarfwinatizn “ food and beverage, dairy, chemical, pharmaceutical,
& : and semiconductor sectors
. ; ; A ball mill is a type of grinder used Mechanical alloying, nanomilling, slurry grinding,
r Dual High-Ener . e : ; i ;
GE01/07 Ef‘;ﬂ;?:jﬂ'&i& Ba?l LR BY SPEX to grind material into nano/micro blending powders, mixing emulsions, and
size using different sized balls. mechanochemistry,
¥-ray diffraction (XRD) is an analytical
: . technigue based on the diffraction of Academic research, Chemistry, Coatings, Materials
Engl ing & High Resolution : : ' Nanotechnol Photovaltai facturi
GEO1/07 ngineering Rigaku X-rays by matter that is used for science, Nanotechnology, Photovoltaic manufacturing,

Petroleum

X-Ray Diffraction
(XRD)

phase analysis, crystalline variants,
and to study the grain and particle
size of nanomaterials,

Semiconductor manufacturing, Pharmaceuticals, Ad-
vanced and new materials
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Wavelength Dispersive X-ray Fluores-
cence (WDXRF) is one of two general

"Materials science, Petroleum &
petrochemicals.
Cement, Coatings.

GED1/07 Engineering & K-Ra\,.r Fluorescence ngal-:u t'ﬂ]ES of }{-ral,ir Fluorescence instru- 7 _ )
Petroleum Analyzer (WDXRF) mentation used for elemental analysis ENVIEQNMENTAL FRne & THOE INBIeclenE.
st Geology & minerals, Pharmaceuticals and
applications. g
Palymers.
Artenuated total reflection (ATR) is a sampling - . i
technigue used alongside traditional infrared 1. QA/QC of raw material and final products.
spectroscopy, which ultimately qualifies sam- 2.5imple in-house spectral database development.
Fourier Transform ples to be observed directly in either solid or 3.Routine synthesis verification.
Engineering & 2 o " liquid state, without additional preparation. : ] itorine.
GE01/07 F"getruleur;g'i |::'Ifl‘a Ht_Ed [E.';.ré} Agilent FTIR stands for ‘Fourier-transform infrared’ g EE?:tIG!'L r];l_:mltﬂ;l;‘:gd b T £
rﬂm? er spectroscopy: a technique that can be used to -UELErmination of nydrocaroan con Iamlna 10R: 1N n.-ra er.
with ATR procure an infrared spectrum of either the 6.5ample defect and surface contamination analysis.
emission or absorption of a liguid, solid, or 7.Teaching and research laboratory experiments. "
gas sample.
Fourier transform infrared spectroscopy
(FTIR) is a technigue which is used to
- { Fourier Transform obtain infrared spectrum of absorption iFirati i ; ;
GEO1/07 Engineering & & ) Varian (Agilent o e T Identification of unknown materials and confirmation of
Petroleum Infra-Red Spec Agilert} emission, and photoconductivity of production materials (incoming or outgoing)
trometer (FTIR) solid, liquid, and gas. And It is used to
detect different functional groups in
samples.
Electropolishing is an electrochemical "1. Most of the metals can be polished /etched.
. . N material removal process for metallic 2.External etching.
Paol : : e ;
GEO1/07 ENgInEring & Elpcira 3 ishing Struers workpieces using an external source of 3.Polishing/etching at sub-zero temperature.
Petroleum Unit i , X e 3
electric current. It is used to polish, 4 Mery good polish in limited time.
passivate and debur surfaces. 5.Excellent for Metallographic specimen preparation.”
Electropolishing is an electrochemical "1. Most of the metals can be polished /etched.
Engineering & Electro polishin material removal process for metallic Z,Extern_al Et[hll'llg.
GEO1/07 Pgetrnleur% uf_:it 8 Struers workpieces using an external source of 3.Paolishing/etching at sub-zero temperature.
electric current. It is used to polish, 4. Very good polish in limited time.
passivate and debur surfaces. 5.Excellent for Metallographic specimen preparation.”
Hardness tester, device that indicates
the hardness of a material, usually by “: Has ohe of the widest Scalés SMong iardrass tasts
GE01/07 Engineering & Hardness Tester el e Effertt 071 (82 SUEWCE ot 2.Useful for testing on a wide type of materials.
Batralsien a localized penetration by a standard- ; : el s ; "
: : : 3.Testing very thin materials like foils is possible.
ized rounded or pointed indenter of
diamond, carbide, or hard steel,
The tribometer can be used for several applications an
i trihumeter i5 an instrument that I:hll'l or thlck ﬁlmS, ]ubri’:ants, materi-ﬁlﬁ. S'th matEriaIS,
i ; : i i it hydrogels, bio materials, smooth or rough surfaces, flat
GEO1/07 Engineering & Tribometer RTEC measures tribological quantities, such P ; :
Petroleum as coefficient of friction, friction or rough surfaces, transparent or opaque surfaces,
force, and wear volume. Nano or macro scale, coating or bulk materials, and
more,
Thermal Constants Analyzeris a
: : THERMAL CON- non-destructive precision analysis of e
GEO1/07 Engineering & DUCTIVITY thermal transport properties including Thermallcugtljlluctn.rlt\r |5du59dhtu know about the
Petroleum ANALYSER thermal conductivity, thermal diffusivity, materials ability to conduct heat
and specific heat capacity.
GE01/07 Engineering & Laboratory Bichass used to wash and clean laboratory used to wash and clean laboratory glassware
Petroleum Glassware Washer glassware
GE01/07 Engineering & "Semi Micro RADWAG used to measure sample used to measure sample weight in micro range
Petroleum Balance” weight in micro range
GED1/07 Engineering & Pellet Press 40T ftlas used to press and prepare pellets used to press and prepare pellets for XRF and
Petroleumn for XRF and XRD analysis XRD analysis
GE01/07 Engineering & Vaccum Pump for ULVAC used to filter samples and also used to filter samples and also used to prepare
Petroleum Filtration used to prepare HPLC solvent HPLC solvent
GED1/07 Engineering & Vaccum Pump ULVAC used to filter samples and also used to filter samples and also used to prepare
Petroleum for Filtration used to prepare HPLC solvent HPLC solvent
A sieve shaker automates the agita- A sieve shaker automates the agitation of particles
GED1/07 Engineering & Sieve Shaker RETSCH tion of particles for particle separation for particle separation and sizing distribution for a
Petroleum and sizing distribution for a range of range of materials to meet quality control.
materials to meet quality control.
A heating bath is a laboratory heating device
whose primary function is to temper/heat liquids
or other media and thus to heat immersed vessels
i ) such as round bottom flasks, beakers, distillation
GED1/07 Engineering & Heating Bath IKA or Erlenmeyer flasks. For this purpose, the heating preparing specimens for SEM observation
Petroleum bath filler, liquid, water or oil, is heated on a heat-
ing plate, usually with a magnetic stirrer, which is
used to circulate the tempering liguid and distrib-
ute the heat better in the heating bath."
GED1/07 Engineering & Mechanical Stirrer IKA is used for mixing and is used for mixing and preparing samples
Petroleum preparing samples
GEO1/07 Engineering & Furnace ISR used to heat and prepare sample used to heat and prepare sample
Petroleum
) ) ) Microwave digestion is a preparation Microwave digestion is a preparation technigue for
GE01/07 Engineering & Microwave Reaction Anton Paar technique for converting solid samples converting solid samples into solutions suitable for
Petroleum System into solutions suitable for analysis by analysis by ICP
ICP
GED1/07 Engineering & Ultrasonic Cleaner Eransaonic Ultrasonic cleaner is a device that Ultrasonic cleaner is a device that uses ultrasound
Petroleum (Medium Size) uses ultrasound to agitate a fluid. to agitate a fluid.
GED1/07 Engineering & Ultrasonic Cleaner Soniclean Ultrasonic cleaner is a device that Ultrasonic cleaner is a device that uses ultrasound
Petroleum (Small Size) uses ultrasound to agitate a fluid. to agitate a fluid.
GEO1/07 Engineering & Semi Micro Balance RADWAG USEd_ to WEHE_UFE sample used to measure sample weight in micro range
Petroleum weight in micro range
GEQ1/07 Engineering & Analytical Balance Mettler Toledo used to WIESRINE sample weight used to measure sample weight in grams
Petroleum in grams
GEO1/07 Engineering & pH & Conductivity Hanna used to measure pH and used to measure pH and conductivity of samples
Petroleum Meter instruments conductivity of samples
, , A yvacuum pump is used to remove moisture and air
GE01/07 Engineering & Vacuum pump for ULVAC used for sample preparation from a vacuum desiccator, which is especially suited

Petroleum

desiccator

for materials that require dust-free, totally dry storage.
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College of )
GEO1/07 Engineering Machanical IEI0-Tech used to dry used to dry samples
& Petroleum Convection Oven samples
EDI.IEE'E F‘f ) used to prepare ) .
GED1/07 Engineering Hot Plate Stirret Fisher Scientifc sample by heating used to prepare sample by heating and mixing
& Petroleum and mixing
Cﬂl_legepl‘ _ used to prepare : iwi
GEQ1/07 Engineering Ceramic Hotplate Stuart sample by heating used to prepare sample by heating and mixing
& Petroleum Stirrer and mixing
Cal_legegf ) used to prepara 1 ixi
GED1/07 Engineering Ceramic Hotplate Ctuart sample by heating used to prepare sample by heating and mixing
& Petroleum Stirrer and mixing
College of
: used to prepare ’ o
GED1/07 Engineering Shaking Water Bath Julabo sample b:'hegﬁng used to prepare sample by heating and mixing
& Petroleum and mixing
A refractometer
College of iz a device for the
GED1/07 Engineering Digital Refractometer Hanon Instruments rmeasurement of an A refractometer is a device for the measurement of
& Petraleum index of refraction an index of refraction (refractometry).
{refractometry).
Jla'ttl'lum |"|'I|PrEE’131_'i°”d Wacuum impregnation equipment is used to prepare the impregnation
g fﬁlﬁgzﬂj:;f resin. It includes dry and wet vacuums. The dry vacuum methed ensures
C':II_|E'gE' ‘_JF Vacuuim encapsulation and no interference with degassing the pores, as there is no liquid involved.
GED1/07 Engineering imereenation Unit Struers impregration of The wet vacuum method allows the impregnation resin to penetrate the
& Petroleum Preg specimens "-'-f_lth part at atmospheric pressure, enabling rapid processing. Vacuum impreg-
fj"""é"i“‘ ”‘-‘5'“r5- nating equipment is used to apply a vacuum to an abject to remove any
Sam;.lzes Pﬂ?ﬁﬁ?ﬁﬁing air or gas from it, improving the adhesion of coatings or sealants.
College of gEuttIE.fTuth Hlnlller
e Laboratory Bottle e is capable of rolling e/ | l Itip! |
GEO1/07 Engineering ¥ Thermo Scientific multiple size tubes or & Bottle/Tube Roller is capable of rolling multiple size tubes or bottles.
& Petroleum Ratator bottles. Used for Used for sample preparation
sample preparation
College of . i_:lal_:f':zt_::_':‘;If:?::ﬂ“_:"':'w allows manipulation of substances that must be contained within a
GED1/07 Engineering Glove Box Labcobro handling of the inside cantents very high purity inert atmosphere, such as argen or nitrogen. It is
& Petroleum under a contralled atmosphers also possible to use a glovebox for manipulation of items in a

Used for sample preparation

vacuum chamber




	11
	22
	33
	44
	55
	66
	77

