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**Understanding Cement Chemistry and Additives Schlumberger: Unlocking Performance in Oilfield
Cementing**

cement chemistry and additives schlumberger form a critical foundation in enhancing the
efficiency and durability of wellbore cementing operations. Schlumberger, as a leader in oilfield
services, leverages advanced knowledge of cement chemistry combined with specialized additives to
optimize cement slurry formulations tailored for challenging subsurface environments. This article
dives deep into the science behind cement chemistry, the role of additives, and how Schlumberger’s
innovations contribute to safer and more reliable well construction.

The Fundamentals of Cement Chemistry in Oilfield
Applications

Cement used in oil and gas wells is not just ordinary construction cement. It must withstand extreme
conditions — high pressure, temperature, and corrosive fluids — while providing zonal isolation to
protect the integrity of the well. The chemistry behind this specialized cement is key to its
performance.

At its core, oilfield cement is primarily composed of Portland cement, which consists of calcium
silicates, aluminates, and ferrites. When mixed with water, a hydration reaction occurs, resulting in
a hard, rock-like mass. The primary phases involved in hydration include:

e Tricalcium silicate (C3S): Responsible for early strength development.

¢ Dicalcium silicate (C2S): Contributes to strength at later stages.

e Tricalcium aluminate (C3A): Reacts quickly but can cause rapid setting if uncontrolled.

e Tetracalcium aluminoferrite (C4AF): Influences color and some minor properties.

Understanding these compounds and their interactions during hydration enables engineers to tailor
cement slurries to meet specific well conditions. For example, controlling the amount of C3A or
using additives to moderate its reaction rate can prevent undesirable flash setting or excessive heat
generation.

The Role of Additives in Schlumberger’s Cementing



Solutions

Additives are essential in modifying cement slurry properties to adapt to the diverse and often harsh
environments encountered in oil and gas wells. Schlumberger’s expertise lies not only in formulating
high-quality cement but also in selecting and engineering additives that enhance performance.

Types of Cement Additives and Their Functions

The range of additives used in Schlumberger’s cementing operations can be broadly categorized as
follows:

e Set Retarders: Slow down the hydration process to allow sufficient pumping time, especially
in deep wells with high temperatures.

¢ Accelerators: Speed up setting and strength development when rapid zonal isolation is
needed.

e Extenders: Reduce the density of the slurry without compromising strength, facilitating
cementing in low-pressure formations.

e Dispersants: Enhance fluidity and pumpability of the slurry.

¢ Fluid Loss Control Agents: Minimize the loss of water to surrounding formations, preventing
premature thickening.

* Anti-Gas Migration Additives: Prevent gas channels by stabilizing the slurry during early
set phases.

e Corrosion Inhibitors and Specialty Additives: Protect the casing and wellbore from
chemical attack and improve long-term durability.

Each additive interacts with the cement chemistry in specific ways, influencing hydration kinetics,
slurry rheology, and mechanical properties. Schlumberger’s advanced additive technology is
designed to optimize these interactions for maximum efficiency.

Schlumberger’s Innovative Approach to Additive Technology

One of Schlumberger’s standout features is its proprietary additive systems developed through
extensive research and field trials. These formulations are customized based on well depth,
temperature, pressure, and formation characteristics. By harnessing materials science and chemical
engineering, Schlumberger can:



¢ Create additives that are compatible with various cement grades and water chemistries.

e Develop multifunctional additives that combine several benefits, reducing the need for
multiple chemical packages.

e Employ nanotechnology and polymer-based additives to improve slurry stability and strength
under extreme conditions.

¢ Use real-time monitoring and modeling to predict cement performance and adjust additive
concentrations dynamically.

This integration of chemistry and technology ensures that cement slurries perform reliably, reducing
risks like cement failure, gas migration, and well integrity loss.

Why Understanding Cement Chemistry Matters in
Oilfield Operations

For field engineers and project managers, a solid grasp of cement chemistry and additives
Schlumberger uses can make a tangible difference in operational success. Here’s why:

Optimizing Cement Slurry Design

A tailored cement slurry accounts for downhole parameters such as temperature gradient, pressure
variations, and formation sensitivity. Knowing how additives interact chemically helps engineers
choose the right combination to:

Prevent premature setting or excessive delays.

Control slurry density to avoid fracturing formations.

Enhance bonding strength between casing and formation.

Minimize fluid loss and improve slurry placement.

Mitigating Common Cementing Challenges

Challenges like gas migration, shrinkage, and corrosion can compromise well integrity. Cement
chemistry insights allow Schlumberger to develop additives that address these issues directly, such
as:



e Additives that form a denser microstructure to resist gas channeling.
e Corrosion inhibitors that extend the lifespan of steel casings.

e Shrinkage compensating agents to maintain volume stability.

Environmental and Economic Benefits

Improved cement formulations lead to fewer remedial operations, reduced non-productive time, and
enhanced safety. Additionally, optimizing additive usage minimizes chemical waste and
environmental impact — a growing priority in today’s oilfield operations.

Emerging Trends in Cement Chemistry and Additives
Schlumberger

The future of oilfield cementing is evolving with advances in materials science and digital
technologies. Schlumberger remains at the forefront by integrating these trends into their
cementing services.

Eco-Friendly and Sustainable Additives

There is increasing demand for greener additives that lower the carbon footprint of cementing
operations. Research is focusing on bio-based retarders, recycled materials, and additives that
enable the use of alternative cements with reduced CO2 emissions.

Smart Cementing with Digital Integration

Schlumberger is pioneering systems that combine cement chemistry knowledge with real-time
downhole sensors and predictive analytics. This smart cementing approach enables adjustments to
slurry properties during pumping, ensuring optimal placement and curing.

High-Performance Additives for Unconventional Wells

Unconventional reservoirs, like shale and deepwater formations, present new challenges such as
extreme pressures and complex geologies. Innovative additives that enhance flexibility, thermal
resistance, and chemical durability are being developed to meet these demands.



Tips for Selecting the Right Cement and Additives

Whether you're involved in well planning or operations, keeping these pointers in mind can improve
cementing outcomes:

1. Assess the formation and wellbore conditions thoroughly. Understand temperature,
pressure, and fluid chemistry before choosing cement and additives.

2. Consult with specialists like Schlumberger. Their expertise in cement chemistry and
advanced additives can tailor solutions to your specific needs.

3. Conduct lab tests and simulations. Replicating downhole conditions helps predict how the
slurry will behave during and after placement.

4. Monitor cementing operations closely. Real-time data enables prompt adjustments,
improving success rates.

5. Prioritize environmental compliance. Select additives with minimal ecological impact and
ensure proper handling.

Exploring the nuances of cement chemistry and additives Schlumberger offers empowers teams to
build safer, more reliable wells.

Understanding the intricate interplay of cement chemistry and advanced additives is essential for
modern oilfield cementing. Schlumberger’s pioneering work in this area continues to push the
boundaries, delivering solutions that enhance well integrity and operational efficiency across the
globe. Embracing these innovations and insights can make all the difference in the complex world of
well construction.

Frequently Asked Questions

What role do additives play in Schlumberger's cement
chemistry formulations?

Additives in Schlumberger's cement chemistry formulations enhance the properties of cement
slurry, such as improving setting time, strength development, fluid loss control, and durability under
downhole conditions.

How does Schlumberger optimize cement slurry design using



chemical additives?

Schlumberger optimizes cement slurry design by selecting specific chemical additives that tailor the
slurry’s rheology, setting characteristics, and mechanical properties to meet the unique
requirements of each well environment.

What types of chemical additives are commonly used in
Schlumberger cementing operations?

Common chemical additives used by Schlumberger include retarders, accelerators, fluid loss
additives, dispersants, weighting agents, and corrosion inhibitors, each serving to improve the
performance and reliability of the cement.

How does cement chemistry impact well integrity in
Schlumberger's cementing services?

Proper cement chemistry ensures the cement sets correctly and bonds well with casing and
formation, preventing fluid migration and maintaining well integrity, which is critical in
Schlumberger's cementing services.

Can Schlumberger's cement additives be customized for
extreme temperature and pressure conditions?

Yes, Schlumberger customizes cement additives to withstand extreme temperature and pressure
conditions, ensuring the cement maintains its mechanical properties and durability in harsh
downhole environments.

What innovations has Schlumberger introduced in cement
chemistry and additives recently?

Schlumberger has introduced innovations such as advanced nanomaterials and environmentally
friendly additives that improve cement performance, reduce environmental impact, and enhance
operational efficiency in well cementing.

Additional Resources

Cement Chemistry and Additives Schlumberger: Advancing Well Integrity in the Oil and Gas
Industry

cement chemistry and additives schlumberger represent a critical intersection in the realm of
oilfield cementing technology. As the backbone of well construction and zonal isolation, cement
chemistry dictates the mechanical properties, durability, and overall performance of wellbore
barriers. Schlumberger, a global leader in energy technology, has been at the forefront of innovating
cement additives and formulations that optimize wellbore integrity, enhance operational efficiency,
and address complex geological challenges. This article delves into the intricate chemistry of cement
systems used in the oil and gas sector, with a focused lens on Schlumberger’s role in advancing
additive technologies.



Understanding Cement Chemistry in Oilfield
Applications

Cement used in oil and gas wells is fundamentally different from conventional construction cement.
The chemistry is tailored to withstand extreme downhole conditions such as high temperatures,
pressures, and aggressive chemical environments. At its core, oilfield cement comprises Portland
cement clinker phases including alite (C3S), belite (C2S), aluminate (C3A), and ferrite (C4AF),
combined with gypsum and various additives to control setting time and mechanical properties.

The hydration process, where cement reacts with water to form calcium silicate hydrate (C-S-H) gel
and calcium hydroxide, is pivotal in determining the strength development and durability of the
cement sheath. Precise control over this reaction via chemical additives ensures that the cement
slurry achieves optimal rheology, thickening time, and compressive strength tailored to specific well
conditions.

Role of Additives in Modifying Cement Properties

Additives serve multiple functions in oilfield cementing, from improving flow characteristics to
enhancing resistance against chemical degradation. Schlumberger’s research and development
efforts have yielded a suite of additives that address these challenges:

e Retarders: Delay the setting time of the cement slurry, crucial for deep wells with extended
pumping times.

¢ Accelerators: Speed up hydration, beneficial in shallow wells or cold climates where rapid
strength gain is necessary.

e Weighting agents: Control slurry density to counteract formation pressures and prevent fluid
migration.

e Extenders: Economically reduce cement volume while maintaining performance by increasing
the slurry’s yield.

¢ Fluid loss additives: Minimize water loss into the formation, preserving slurry integrity and
preventing formation damage.

¢ Lost circulation materials (LCMs): Prevent or mitigate fluid loss in highly permeable zones.

e Corrosion inhibitors and chemical resistance enhancers: Prolong the life of the cement
sheath in aggressive environments.

These additives, when expertly combined, enable Schlumberger to tailor cement slurries that meet
stringent well specifications and environmental regulations.



Schlumberger’s Innovations in Cement Additive
Technology

Over the decades, Schlumberger has leveraged extensive field data and laboratory research to refine
cement chemistry and additive formulations. Their integrated approach combines materials science,
downhole diagnostics, and real-time data analytics to optimize cement jobs.

Smart Cementing Solutions

One of Schlumberger’s notable advancements is the development of smart cementing technologies.
These include additives with responsive properties that adapt to downhole conditions. For example,
temperature-activated retarders that adjust the hydration kinetics as the slurry descends through
varying temperature gradients in the wellbore.

Moreover, Schlumberger’s cement systems incorporate nanomaterials and polymers that enhance
microstructure density and provide superior bonding to casing and formation, reducing the risk of
microannulus formation and gas migration. These innovations are crucial in challenging
environments such as deepwater, high-temperature, and high-pressure reservoirs.

Environmental and Operational Benefits

Schlumberger’s additive formulations also emphasize sustainability and operational efficiency. By
optimizing slurry design to reduce water and cement consumption without compromising
performance, their products contribute to cost savings and lower the carbon footprint of well
construction.

Additionally, advanced fluid loss additives and LCMs reduce non-productive time caused by lost
circulation events. This not only minimizes environmental impact but also enhances safety and
economic returns.

Comparing Schlumberger’s Cement Additives with
Industry Alternatives

While several service companies offer cement additives, Schlumberger’s portfolio stands out due to
its integration with comprehensive well construction services and digital solutions. Competitors may
provide effective individual additives, but Schlumberger’s strength lies in customizing complete
cementing programs that leverage proprietary chemistry and data-driven optimization.

For instance, the company’s cementing workflow incorporates real-time monitoring tools such as
cement bond logs and ultrasonic imaging, allowing engineers to adjust additive concentrations
dynamically. This approach contrasts with traditional static designs that often fail to account for
subsurface variability.



Furthermore, Schlumberger’s additives are engineered for compatibility with their other drilling
fluids and completion fluids, minimizing adverse interactions and ensuring seamless operational
execution.

Challenges and Limitations

Despite the advances, the complexity of downhole environments means that no single additive or
cement system is universally ideal. Certain additives may interact unpredictably with unconventional
formations or novel drilling fluids. Additionally, the cost of high-performance additives can be a
limiting factor for some operators, particularly in mature or low-margin fields.

Schlumberger continuously addresses these challenges through ongoing research, field trials, and
collaboration with clients to customize solutions that balance performance, cost, and environmental
considerations.

Future Trends in Cement Chemistry and Additives

The evolving demands of unconventional reservoirs, deeper wells, and stricter environmental
standards are driving innovation in cement chemistry. Schlumberger is investing in next-generation
additives featuring:

e Self-healing capabilities: Additives that promote autonomous crack repair within the cement
sheath.

e Enhanced durability: Materials resistant to CO2 and H2S corrosion to extend well life.

e Eco-friendly formulations: Reduced clinker content cements and bio-based additives to
lower the carbon footprint.

¢ Advanced nanotechnology: For improved slurry rheology and mechanical properties at the
molecular level.

Integration with digital technologies such as Al-driven slurry design and predictive modeling is also
expected to further optimize additive performance tailored to complex well conditions.

Through these innovations, Schlumberger continues to strengthen its position as a pioneer in
cement chemistry and additives, delivering solutions that safeguard well integrity and maximize
hydrocarbon recovery.

In examining cement chemistry and additives Schlumberger brings to the oilfield sector, it is evident
that the company's sophisticated approach to slurry formulation and additive engineering plays a
fundamental role in the success of modern well construction. By merging scientific rigor with



practical field experience, Schlumberger’s cement technologies not only meet today’s operational
challenges but are also poised to address the increasingly demanding environments of tomorrow’s
energy landscape.
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Qiwei Wang, 2021-11-04 Fluid Chemistry, Drilling and Completion, the latest release in the Oil and
Gas Chemistry Management series that covers all sectors of oil and gas chemicals (from drilling to
production, processing, storage and transportation), delivers critical chemical oilfield basics while
also covering the latest research developments and practical solutions. Organized by type of
chemical, the book allows engineers to fully understand how to effectively control chemistry issues,
make sound decisions, and mitigate challenges. Sections cover downhole sampling, crude oil
characterization, such as fingerprinting properties, data interpretation, chemicals specific to fluid
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users gain effective control on problems - Includes mitigation strategies from an industry list of
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oil and gas industry This book discusses the development and application of green chemistry in the
oil and gas exploration and production industry over the last 25 years — bringing together the
various chemistries that are utilised for creating suitable environmental products. Written by a
highly respected consultant to the oil and gas industry — it introduces readers to the principles and
development of green chemistry in general, and the regulatory framework specific to the oil and gas
sector in the North Sea area and elsewhere in the world. It also explores economic drivers
pertaining to the application of green chemistry in the sector. Topics covered in Oilfield Chemistry
and its Environmental Impact include polymer chemistry, surfactants and amphiphiles, phosphorus
chemistry, inorganic salts, low molecular weight organics, silicon chemistry and green solvents. It
also looks at sustainability in an extractive industry, examining the approaches used and the other
methodologies that could be applied in the development of better chemistries, along with
discussions about where the application of green chemistry is leading in this industry sector.
Provides the reader with a ready source of reference when considering what chemistries are
appropriate for application to oilfield problems and looking for green chemistry solutions Brings
together the pertinent regulations which workers in the field will find useful, alongside the
chemistries which meet the regulatory requirements Written by a well-known specialist with a
combined knowledge of chemistry, manufacturing procedures and environmental issues Oilfield
Chemistry and its Environmental Impact is an excellent book for oil and gas industry professionals
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as well as scientists, academic researchers, students and policy makers.
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1988

cement chemistry and additives schlumberger: Concrete Admixtures Handbook V.S.
Ramachandran, 1996-12-31 Since the publication of the first edition ten years ago, significant
developments have occurred in the use of admixtures in concrete. Eight new chapters and a full
update of the preceding ten chapters bring this book up to date; reflecting the relative advances
made in the science and technology of different groups of admixtures. The increased role and
development of admixtures in concrete technology is evidenced by a number of conferences,
publications, and novel admixtures available in the market place. These developments in the field
caused the modification of many chapters in the first edition in order to reflect the advances.
Although individual chapters refer to standards and specifications of admixtures, those only
interested in the standards or techniques used in investigating admixtures will find the second
chapter (Research Technologies, Standards, and Specifications) useful. Admixtures are not as inert
as may be presumed. They may chemically interact with the constituents of concrete and affect the
properties of the fresh and hardened concrete and its durability. The third chapter deals with these
aspects. It was important to devote a chapter to recent attempts in developing new admixtures.

cement chemistry and additives schlumberger: Well Cementing E.B. Nelson, 1990-09-24
Cementing is arguably the most important operation performed on a well. Well cementing
technology is an amalgam of many interdependent scientific and engineering disciplines which are
essential to achieve the primary goal of well cementing - zonal isolation. This textbook is a
comprehensive and up-to-date reference concerning the application of these disciplines to
cementing a well.""Well Cementing" is envisioned as an upper-level university book, as well as a
reference for practicing engineers and scientists. The first section of the book illustrates how the
quality of the hydraulic seal provided by the cement sheath can affect well performance. The second
section concentrates on the design phase of a cementing treatment, and various aspects of cement
job execution are covered in the third section. The fourth section addresses cement job evaluation.
The text is supported by many tables and figures, an extensive bibliography and an index. There are
also chapters devoted to subjects which are currently of particular interest to the industry, including
the prevention of annular gas migration, foamed cements, and cementing horizontal wellbores. The
chemistry associated with well cementing is presented in detail.Most of the contributors to this
volume are employees of Dowell Schlumberger, one of the leading companies in this field.

cement chemistry and additives schlumberger: Petroleum Engineer's Guide to Oil Field
Chemicals and Fluids Johannes Fink, 2011-05-13 Petroleum Engineer's Guide to Oil Field
Chemicals and Fluids is a comprehensive manual that provides end users with information about oil
field chemicals, such as drilling muds, corrosion and scale inhibitors, gelling agents and bacterial
control. This book is an extension and update of Oil Field Chemicals published in 2003, and it
presents a compilation of materials from literature and patents, arranged according to applications
and the way a typical job is practiced. The text is composed of 23 chapters that cover oil field
chemicals arranged according to their use. Each chapter follows a uniform template, starting with a
brief overview of the chemical followed by reviews, monomers, polymerization, and fabrication. The
different aspects of application, including safety and environmental impacts, for each chemical are
also discussed throughout the chapters. The text also includes handy indices for trade names,
acronyms and chemicals. Petroleum, production, drilling, completion, and operations engineers and
managers will find this book invaluable for project management and production. Non-experts and
students in petroleum engineering will also find this reference useful. - Chemicals are ordered by
use including drilling muds, corrosion inhibitors, and bacteria control - Includes cutting edge
chemicals and polymers such as water soluble polymers and viscosity control - Handy index of
chemical substances as well as a general chemical index
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cement chemistry and additives schlumberger: Physics and Mechanics of Primary Well
Cementing Alexandre Lavrov, Malin Torseeter, 2016-08-25 This book covers the major physical and
mechanical processes that unfold during cementing and subsequent well service, and which can
affect the well integrity. Focusing on the underlying physics, it concisely presents the central
concepts of well cementing. The authors discuss the displacement of different fluids in the annulus,
the mechanical stability of cement subject to varying downhole temperature, pressure and in-situ
stresses, and the impact of defects on cement integrity under different mechanical and thermal
loads over the course of the well’s lifetime. The book identifies knowledge gaps and unresolved
issues, and proposes new directions for future research and development. The book is a valuable
resource for practising engineers in the oil and gas industry, academic and industrial researchers
involved in oil and gas engineering, and to graduate students within this same sector.

cement chemistry and additives schlumberger: Recent Advances in Qilfield Chemistry P. H.
Ogden, 1994 This book looks at the developing market for oilfield chemicals, estimated to be worth
around 1100 million a year in the North Sea alone, and ten times this elsewhere. It examines the
increasing need for the combined efforts of chemists and petroleum engineers, major oil producers
and service companies, to exploit oil reserves more effectively, with particular reference to
environmental pressures. Recent Advances in Oilfield Chemistry addresses developments in the
technology of oil well drilling, crude oil extraction and transportation to the refinery. It makes
particular reference to increasing environmental pressures and the need to locate and access deeper
oil reserves in hostile environments. Graduates in chemical engineering, environmental and
industrial chemistry, and workers in the industry itself, will find Recent Advances in Oilfield
Chemistry full of useful, topical information, fostering a broader understanding of the issues
affecting oil exploration and exploitation today.

cement chemistry and additives schlumberger: Structure and Performance of Cements
P. Barnes, J. Bensted, 2002-11-01 Drawing together a multinational team of authors, this second
edition of Structure and Performance of Cements highlights the latest global advances in the field of
cement technology. Three broad categories are covered: basic materials and methods, cement
extenders, and techniques of examination. Within these categories consideration has been given
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Livescu, Birol Dindoruk, 2025-02-13 Geothermal Energy Engineering: Technology Transfer from the
Oil and Gas Industry focuses on geothermal energy technology, engineering, field and operational
topics, as seen from an oil and gas industry perspective. To accelerate development of an important
source of clean energy during the energy transition, proven oil and gas technologies can pivot
towards geothermal energy production, for both power generation and direct heat applications.
Geothermal Energy Engineering includes chapters written by world-renewed subject matter experts
addressing practical applications optimized in the oil and gas industry that can be adapted to
accelerate geothermal energy production. The book will progress from an introduction to
geothermal energy, cover types of geothermal and hybrid systems, address geothermal subsurface
characterization, exploration, drilling, completion and production, facilities and project
management, and includes analysis of technical and economic aspects of geothermal systems, gaps
and future opportunities. Geothermal Energy Engineering: Technology Transfer from the Oil and
Gas Industry delivers key guidance for energy professionals to apply mature oilfield technologies to
accelerate geothermal energy production. With a strong focus on technology transfer from the oil
and gas industry, case studies and application, this book, compiled by leading experts, serves as a
contemporary reference for students, researchers and energy engineers that addresses the critical
need for new technologies, innovation and collaboration to support the growth of geothermal energy
applications. It is intended to foster interdisciplinary innovation, training, and field practices needed
to exponentially scale up the geothermal energy supply in the next critical decade of the energy
transition. - Explores recent developments in geothermal energy systems - Addresses practical
applications that have been optimized in the oil and gas industry - Covers topics that include
engineering and operations, innovation models, and oil and gas technologies that can be applied to




optimize and accelerate geothermal energy
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Morokuma, Matthew Neurock, Ellen B. Stechel, Priya Vashishta, 2013-04-17 Computational
molecular and materials modeling has emerged to deliver solid technological impacts in the
chemical, pharmaceutical, and materials industries. It is not the all-predictive science fiction that
discouraged early adopters in the 1980s. Rather, it is proving a valuable aid to designing and
developing new products and processes. People create, not computers, and these tools give them
qualitative relations and quantitative properties that they need to make creative decisions. With
detailed analysis and examples from around the world, Applying Molecular and Materials Modeling
describes the science, applications, and infrastructures that have proven successful. Computational
quantum chemistry, molecular simulations, informatics, desktop graphics, and high-performance
computing all play important roles. At the same time, the best technology requires the right
practitioners, the right organizational structures, and - most of all - a clearly understood blend of
imagination and realism that propels technological advances. This book is itself a powerful tool to
help scientists, engineers, and managers understand and take advantage of these advances.
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