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INTRODUCTION

ChemTerra’s 18,000 ft2 Calgary Research and Development Centre off ers product development and technical support for the following 

product lines:

  Stimulation

• Hydraulic Fracturing

• Acidizing

• Production Enhancement

  Cement

• Remedial

• Surface/Production

• Water Shutoff 

  Industrial

• Dust Control

• Soil Stabilization

ChemTerra brings together knowledgeable and experienced technical professionals and a state-of-the-art research facility, which 

enables us to develop new products and technical solutions in response to our customers’ needs that exceed expectations.
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STIMULATION LABORATORY CAPABILITIES

FRACTURING

  Basic Sediments and Water (BS&W): Determination of water and solid content in produced crude oil by way of centrifuge. 

Emulsion resolution test / demulsifi er eff ectiveness.

  Bacteria Analysis (BART Kits): Determination of harmful bacteria: sulfate reducer bacteria (SRB), iron reducer bacteria (IRB), acid 

producing bacteria (APB) and slime forming bacteria (SLYM). Determination of biocide eff ectiveness.

  Cloud Point: Determination of wax appearance temperature (WAT) in crude oil by rheological analysis. Determination of wax 

inhibitor and/or pour point depressant eff ectiveness.

  Residual Phosphate Analysis: Use of inductively coupled plasma (ICP) to accurately determine phosphate concentration in 

order to track scale inhibitor (phophonates) residuals, relative to the minimum inhibitor concentration (MIC).

  Viscoelastic Properties of Fracturing Fluids: Determination of elastic storage modulus (G’) and the viscous loss modulus (G”) of 

crosslinked gels through controlled oscillatory deformations. 

  Foam Rheometer/ Foam Quality: Determination of rheological properties of energized fl uids. Optimization of energized/foam 

fracturing fl uids tested at diff erent quality of nitrogen, CO2, or binary. Determination of foamer eff ectiveness. 

  Fracturing Fluid Optimization: Stability/breaker test optimization based on rheological analysis of the fracturing fl uid at 

simulated bottomhole temperature (BHT) on pressurized viscometers. Optimization of pH modifi ers, gel stabilizers, breaker 

activators, etc.

  Reid Vapour Pressure (RVP): Determine the volatility of liquid hydrocarbons (test method ASTM D323).

  Proppant Analysis: Sieve analysis, acid solubility, turbidity, bulk and absolute density, sphericity and roundness, crush rating 

(standard ISO 13503-02:2006 and practice API RP 19C).

  Core Flow: Ability to measure permeability changes of core samples when exposed to a variety of test fl uids. These fl uids include 

but are not limited to surfactants, clay controls, fl owback enhancers and friction reducers.

  Capillary Suction Time (CST): Measure the fi ltration rate (time for free water to pass between two electrodes) through a fi lter 

paper as the medium. Determine the effi  cacy of various clay control additives given the relative amount of time needed by the 

core sample to release the water content. 
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ACID/PRODUCTION ENHANCEMENT

  Roller Oven: Determine the effi  cacy of various clay control additives. The procedure involves grinding, sieving and placing 

a known mass of shale particles into a fl uid and an ageing cell (either statically or dynamically) and retrieving, cleaning and 

reweighing the clay particles, to determine mass loss. This displays an indication of the tendency of the fl uid to prevent 

dispersion of the shale.

  AMOTT Analysis: To determine the effi  cacy of various surfactants/demulsifi ers to help recover oil from a rock sample (core) 

when exposed to diff erent brines/fracturing fl uids.

  Resin Coated Proppant Consolidation: Determination of time for resin coated proppant to set up at diff erent simulated 

bottomhole temperatures and consolidation aid chemistry/loadings (HTHP modifi ed leakoff  cell).

  Wax and Asphaltene Analysis: Determination of wax, asphaltene and inorganic content by weight of crude oil. 

  Deposit/Scale Solvency: Solids solubility with diff erent acids, solvents and blends.

  Emulsion Determination: Microscope determination. Droplet test.

  Acid Reaction Rates with Carbonate Rock: Rotating disk apparatus (RDA). Determine the acid reaction rate of formation 

rocks at bottomhole temperature. Concentration of calcium ion is measured/tracked in the acid solution as the acid 

progressively spends

  Corrosion Rate Analysis: Exposure of fl uids and/or gas, on specifi c metallurgy at bottomhole temperatures (> 90°C or 194°F) 

and to determine relative corrosiveness in a static system (test standard TM0398-98 for corrosion testing). Optimization of 

corrosion inhibitor and inhibitor fortifi ers in the acid package. 

  Acid Compatibility Test: Evaluate the emulsion tendency of oil with aqueous solutions such as those used in acidizing. 

Optimization of anti-sludge, iron control and demulsifi er agents in the acid package.
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TESTING CAPABILITIES

CEMENT TESTING CAPABILITIES

ChemTerra’s cement laboratory is equipped with state-of-the-art instrumentation that delivers the utmost precise and consistent data in 
support of research, product development and technical services for internal and external customers.

API TESTING

  Thickening times up to 315°C (600°F), 275 MPa (39,800 psi)

  Fluid loss (dynamic and static)

  Compressive strength: ultrasonic nondestructive and destructive 

  Static gel strength (dynamic and static)

  Settling test

  Rheology of fl uids 

  Stereo pycnometer: density of solids

  Particle size analyzer: solids characterization

  Pressurized Consistometer: Designed to test cement thickening time behavior under downhole conditions. This is an API Spec 

10A compliant instrument.

  Twin Ultrasonic Cement Analyzer (UCA): Non-destructive compressive strength analyzers; 204°C (400°F) 35 MPa (5,000 psi).

  Static Gel Strength Analyzer: Simultaneously measures both a slurry’s compressive strength development and its static gel strength 

development while it is cured under downhole temperature and pressure conditions. Gel strength measurement 100 ft-lb/100 ft2 to 

500 ft-lb/100 ft2.

  Stirred Fluid Loss Cell: Measures the fluid loss properties of a cement slurry at high temperatures; 400°F (204°C) 2,000 psi (13.8 

MPa).

  Expansion Cell: Measures the expansion or shrinkage of cement; 204°C (400°F) 69 MPa (10,000 psi).

  Cement Blender / Wettability Tester: Two instruments in one:  a constant speed mixer and an instrument for the evaluation of oil/

water phase changeover of oil-based drilling fl uids as they interact with spacer and/or pre-fl ush systems.  Used for evaluating the 

wettability of spacers and pre-fl ushes that are intended to water wet the surfaces.
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  HT/HP Consistometer: Designed to test cement thickening time behavior under almost any downhole conditions. This is an 

API Spec 10A compliant instrument; 315°C (600°F) 275 MPa (40,000 psi).

  High Temperature/Pressure (HT/HP) Viscometer: Designed to test cement/spacer rheology behavior under almost any 

downhole conditions; 315°C (600°F), 200 MPa (29,000 psi).

  HT/HP UCA: Provides the strength development of a cement sample while it is being cured under very high downhole 

temperature and pressure conditions; 315°C (600°F), 138 MPa (20,000 psi).

  Horizontal UCA: Provides a determination of the strength development of a cement sample while it is being cured under 

horizontal downhole temperature and pressure conditions; 204°C (400°F) 138 MPa (20,000 psi).

  Mechanical Properties Analysis: MPro (Ultrasonic). Continuously measures the elastic mechanical properties (Poisson’s ratio, 

Young’s modulus, Bulk Modulus) and compressive strength of API cement as it cures under high-temperature and high-pressure 

conditions; 204°C (400°F) 52 MPa (7,500 psi).

  Mechanical Testing: Tri-axial press: splitting tensile, direct tensile (Poisson’s ratio, Young’s modulus, Bulk Modulus) compression. 

Tensile press (dog bone testing).

  Twin High Temperature Curing Chambers: Designed to cure standard two-inch cement cube samples for compressive 

strength testing in accordance with API and ISO standards for oilfield cements; 370°C (700°F) 35 MPa (5,000 psi).

  Cement Cube Tester: Tests the compressive strength of standard two-inch cement cubes in strict compliance with API Spec 10A.

  Cement Viscometer: Fully automated concentric cylinder viscometer and manual viscometer. Designed to meet API and ISO 

requirements for viscosity measurements of various fl uids used in well servicing.

  Coring Press: Used to core cement samples for various tests.

  Twin Atmospheric Consistometer: Used to prepare cement slurries for the testing of rheological properties, fl uid loss and many 

other properties in strict compliance with API 10 A/B.
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ANALYTICAL LABORATORY

ChemTerra’s analytical laboratory is equipped with state-of-the-art instrumentation that provides the most accurate and reliable analysis 
in support of research, product development and technical services for internal and external customers.

TESTING

Specialized Testing

  Mineral Identifi cation

  Elemental Identifi cation

  Friction Reduction

  Bacteria Testing

  Organic Speciation 

  Flash Point Testing

  Drop Shape Analysis

  Particle Size Distribution

  Isothermal Conduction Calorimetry

Standard Water Analysis for Chemical Compatibility

  pH

  Salinity

  Turbidity

  Alkalinity (bicarbonate, carbonate, and hydroxide)

  Anions (chloride, sulfate, phosphate)

  Oilfi eld metal scan (common metals found in oilfi eld waters)
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INSTRUMENTS

  Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES): Spectro Argos ICP-OES Inductively Coupled Plasma 

Spectroscopy System. Quantitative determination of dissolved ions at parts per million level.

  Gas Chromatography / Mass Spectrometry (GC/MS): Perkin Elmer Clarus 600 Gas Chromatograph / Mass Spectrometer used for 

organic classifi cation and detection and speciation of fl uids.

  X-Ray Diff raction (XRD): Bruker D2 Phaser. Quantitative determination of unknown crystalline solids to give the weight 

percent of every mineral in the solid.  Efficient, high quality X-ray diffraction allows for both accuracy and throughput.

  X-Ray Fluorescence (XRF): Rigaku ZSX Mini II XRF. Quantification and identification of all heavier elements (sodium and up) in a 

mixture. Detects both crystalline (i.e. mineral) and amorphic (i.e. sand, clay, shales, etc.) components.

  Fourier Transformation Infrared (FTIR): Perkin Elmer Spectrum 100 FT-IR Spectrometer that determines functional groups and 

fi ngerprints of organic species.

  Automatic Flash Point Tester: Setafl ash Series 8. Necessary for safety, classifi cation and transport of fl ammable materials.

  Drop Shape Analyzer: Surfactant Evaluation: Kruss DSA100 Tensiometer that measures the interfacial and surface tension of 

oil, condensates, fracturing fluids and formation water as well as the static and dynamic contact angles.

  Auto-Titrator: Water Analysis: Mettler Toledo.  Primarily used to determine alkalinity of water but can also be used to confi rm metal 

and chloride content. Automated titration to ensure the highest level of repeatability and quality control.

  Nanosizer: Laser Light Scattering Size Determination: Horiba SZ-100 Nano Partica.  Measures the particle size (in the range of 

0.6 nm to 6 μm), the molecular weight and the zeta potential of colloids and emulsions.

  Particle Size Analyzer: Solids Characterization: Malvern Mophologi G3-ID.  Determines particle size and shape of solid particles 

from 1 to 1,000 μm in size. The software measures and classifi es particles according to shape characteristics.

  Calorimeter: Reaction Kinetics and Phase Changes: Setaram C80 Calorimeter. Determines cement hydration characteristics at 

temperature and pressure and provides information on the eff ect of additives on cement hydration kinetics.

  Flow Loop: Measures the drag reduction capability of friction reducers and linear gel systems using three diff erent pipes (5/8 in., 1/2 in. 

and 7/16 in. up to Re# of 120K and shear rates of up to 10K s-1).
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