
criss cross method for ionic compounds

criss cross method for ionic compounds is a straightforward and widely used technique in
chemistry for writing the chemical formulas of ionic compounds. This method simplifies the process of
combining ions with different charges into neutral compounds by “criss crossing” the charges to
become the subscripts of the opposite ion. Understanding the criss cross method for ionic compounds
is essential for students, educators, and professionals dealing with chemical nomenclature because it
ensures correct formula representation and helps in predicting the composition of ionic substances.
This article explores the fundamentals of ionic compounds, the step-by-step application of the criss
cross method, common examples, and tips for avoiding common errors. Additionally, it discusses the
significance of oxidation states and the role of polyatomic ions in this method. The detailed coverage
aims to provide a comprehensive guide that enhances mastery of ionic formulas using the criss cross
approach.
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Understanding Ionic Compounds
Ionic compounds are chemical substances formed by the electrostatic attraction between positively
charged ions (cations) and negatively charged ions (anions). These ions result from the loss or gain of
electrons by atoms or groups of atoms. The resulting ionic bond creates a stable compound with a
neutral overall charge. Ionic compounds typically form between metals and nonmetals, where metals
lose electrons to become cations, and nonmetals gain electrons to become anions. Recognizing the
charges of these ions is crucial for determining the correct formula of the compound. The criss cross
method for ionic compounds leverages these charges to establish the appropriate ratio of ions needed
to balance electrical charges, leading to electrically neutral formulas.

Properties of Ionic Compounds
Ionic compounds exhibit distinct physical and chemical properties due to the strong ionic bonds
between their constituent ions. These properties include high melting and boiling points, electrical
conductivity in molten or aqueous states, and generally crystalline structures. Understanding these
characteristics helps explain why the composition and formula of ionic compounds need to be precise,
which is facilitated by the criss cross method for ionic compounds.



Importance of Charge Balance
The fundamental principle behind ionic compound formation is charge neutrality. The total positive
charge from cations must balance the total negative charge from anions. The criss cross method for
ionic compounds directly addresses this by using the magnitude of each ion’s charge as the subscript
for the other ion, ensuring the compound is electrically neutral.

The Criss Cross Method Explained
The criss cross method for ionic compounds is a systematic approach to writing chemical formulas by
exchanging the numerical values of ion charges between cations and anions. Essentially, the
magnitude of the charge on one ion becomes the subscript of the other ion, and vice versa. This
method works because the subscripts in a chemical formula represent the ratio of ions needed to
balance overall charge. By “criss crossing” the charges, the method directly provides these ratios
without complex calculations.

Origin of the Criss Cross Method
The criss cross method evolved as a teaching tool to simplify the process of formula writing in ionic
chemistry. Instead of manually balancing charges through trial and error, the criss cross method
provides a clear, visual shortcut that is intuitive and easy to remember. It is widely adopted in
educational settings because it enhances conceptual understanding and reduces errors in formula
writing.

When to Use the Criss Cross Method
This method is most effective for binary ionic compounds and extends to compounds containing
polyatomic ions. It is applicable whenever there is a need to balance the positive and negative
charges of ions to write the correct chemical formula. However, it is important to note that the criss
cross method applies primarily to ionic compounds and is not suitable for molecular or covalent
compounds.

Step-by-Step Guide to Using the Criss Cross Method
Applying the criss cross method for ionic compounds involves a clear sequence of steps to ensure
accurate formula writing. Each step builds on the understanding of ion charges and proper notation.

Identify the ions: Determine the cation and anion involved in the compound, including their1.
chemical symbols and charges.

Write the ion symbols: Write the cation first, followed by the anion, including their charges as2.
superscripts.

Criss cross the charges: Take the magnitude of the charge (ignore the sign) of the cation and3.



make it the subscript of the anion. Then, take the magnitude of the charge of the anion and
make it the subscript of the cation.

Write the formula: Write the chemical formula with the new subscripts indicating the number4.
of ions needed.

Simplify subscripts: If the subscripts can be reduced to the smallest whole numbers, simplify5.
them accordingly.

Use parentheses if necessary: For polyatomic ions with subscripts greater than one, enclose6.
the ion in parentheses before writing the subscript.

Example of the Step-by-Step Process
For example, to write the formula for aluminum oxide:

Aluminum ion: Al3+

Oxide ion: O2−

Criss cross the charges: 3 (from Al) becomes subscript for O, 2 (from O) becomes subscript for
Al.

Resulting formula: Al2O3

Examples of the Criss Cross Method for Ionic
Compounds
Practical examples illustrate the application of the criss cross method for ionic compounds and
reinforce understanding.

Example 1: Sodium Chloride
Sodium ion: Na+

Chloride ion: Cl−

Criss crossing charges: Both charges are 1, so the formula is NaCl.

Example 2: Magnesium Sulfide
Magnesium ion: Mg2+



Sulfide ion: S2−

Criss crossing charges: Both charges are 2, so the formula is MgS after simplification.

Example 3: Calcium Nitrate
Calcium ion: Ca2+

Nitrate ion: NO3
−

Criss crossing charges: 2 becomes subscript for nitrate, 1 (from calcium) remains as is.

Formula: Ca(NO3)2

Common Mistakes and How to Avoid Them
While the criss cross method for ionic compounds is simple, certain errors commonly occur during its
application. Recognizing and avoiding these mistakes ensures accurate chemical formulas.

Ignoring Charge Signs
A frequent error is using the charge signs (+ or −) as subscripts instead of their absolute values. Only
the magnitude of the charge should be used as the subscript, disregarding the sign to avoid negative
or positive subscripts.

Failing to Simplify Subscripts
Sometimes the criss crossed subscripts are not reduced to the smallest whole numbers. For example,
writing Al6O4 instead of the simplified Al3O2. Always simplify the ratio to lowest terms.

Omitting Parentheses for Polyatomic Ions
When the subscript for a polyatomic ion is greater than one, parentheses must enclose the
polyatomic ion before the subscript. Omitting parentheses leads to incorrect formulas and
misinterpretation of the compound’s composition.

List of Tips to Avoid Errors

Always write ion charges clearly before criss crossing.

Use absolute values of charges for subscripts.

Simplify the subscripts to the lowest whole numbers.



Use parentheses for polyatomic ions with subscripts greater than one.

Double-check the formula by verifying charge neutrality.

Role of Polyatomic Ions in the Criss Cross Method
Polyatomic ions are charged groups of atoms that behave as a single ion in ionic compounds. The
criss cross method for ionic compounds extends to these ions by treating them as individual ions with
a fixed charge. Their presence adds complexity because the entire group must be preserved within
parentheses when necessary.

Examples of Common Polyatomic Ions
Some common polyatomic ions include sulfate (SO4

2−), nitrate (NO3
−), ammonium (NH4

+), and
phosphate (PO4

3−). Each has a specific charge that is used in the criss cross method to determine the
formula of compounds containing these ions.

Applying the Criss Cross Method with Polyatomic Ions
When using the criss cross method for ionic compounds involving polyatomic ions, the charge
magnitude of the polyatomic ion becomes the subscript for the cation, and vice versa. If the subscript
for the polyatomic ion is greater than one, parentheses are required to indicate that the whole
polyatomic ion repeats in the structure. This convention maintains clarity and accuracy in chemical
formulas.

Frequently Asked Questions

What is the criss cross method for ionic compounds?
The criss cross method is a technique used to write the chemical formulas of ionic compounds by
crossing the charges of the ions to become the subscripts of the opposite ion, ensuring electrical
neutrality.

How do you apply the criss cross method to write the formula
of an ionic compound?
First, write the symbols of the cation and anion with their charges. Then, criss cross the absolute
values of the charges to become the subscripts of the opposite ions, and finally simplify subscripts to
the lowest ratio if possible.



Why is the criss cross method useful in chemistry?
It provides a simple and quick way to determine the correct formula of an ionic compound by
balancing the total positive and negative charges to achieve neutrality.

Can the criss cross method be used for polyatomic ions?
Yes, the criss cross method can be used for polyatomic ions, but parentheses should be placed
around the polyatomic ion if its subscript is more than one after criss crossing.

What is an example of using the criss cross method for
sodium oxide?
Sodium ion is Na⁺ and oxide ion is O²⁻. By criss crossing, Na gets a subscript 2 and O gets a subscript
1, resulting in the formula Na₂O.

Are there any limitations to the criss cross method?
The criss cross method works well for simple ionic compounds but may not be suitable for compounds
involving transition metals with variable charges or complex coordination compounds where charge
balancing is not straightforward.

Additional Resources
1. Mastering the Criss Cross Method for Ionic Compounds
This book provides a comprehensive introduction to the criss cross method, making it easy for
students to understand how to write formulas for ionic compounds. It breaks down the steps with
clear examples and practice problems. The text is designed for high school and early college
chemistry learners, focusing on building foundational skills.

2. Essential Guide to Ionic Bonding and the Criss Cross Technique
Focusing on the chemistry behind ionic bonding, this guide explains why the criss cross method works
and how it relates to electron transfer between atoms. It includes detailed illustrations and exercises
to reinforce learning. The book also covers common mistakes and tips for avoiding them when writing
chemical formulas.

3. Criss Cross Method Simplified: A Student’s Workbook
This workbook offers a hands-on approach with numerous practice problems and step-by-step
solutions using the criss cross method. It is ideal for learners who want to practice and master writing
ionic compound formulas independently. The exercises range in difficulty to cater to different learning
levels.

4. Ionic Compounds and the Criss Cross Rule: A Practical Approach
Designed for educators and students alike, this book provides a practical overview of ionic
compounds and how to apply the criss cross rule effectively. It includes classroom activities, quizzes,
and real-world examples to contextualize the learning process. The book also discusses polyatomic
ions and their role in ionic formulas.



5. The Science of Ionic Formulas: Understanding Criss Cross Method
This book dives deeper into the science behind ionic formulas, explaining the principles of charge
balance and ion interaction. It expands on the criss cross method with advanced examples and
explains exceptions to the rule. Suitable for advanced high school students and introductory college
courses.

6. Step-by-Step Ionic Compound Writing Using Criss Cross
A clear and concise guide that walks readers through the process of writing ionic compound formulas
using the criss cross method. The book emphasizes clarity and repetition to help reinforce learning. It
also covers naming conventions and the relationship between formula writing and nomenclature.

7. Criss Cross Method in Chemistry: Theory and Practice
This text blends theoretical explanations with practical exercises to provide a thorough understanding
of the criss cross method. It covers topics such as ionic charges, compound neutrality, and common
ion combinations. The book is well-suited for students preparing for standardized chemistry exams.

8. Building Ionic Compounds: A Criss Cross Method Tutorial
Focused on visual learners, this tutorial uses diagrams and color-coded examples to teach the criss
cross method. It breaks down complex concepts into manageable steps and includes interactive
quizzes. The book aims to build confidence in students when dealing with ionic compounds.

9. From Ions to Formulas: A Criss Cross Method Handbook
This handbook serves as a quick reference for students and teachers, summarizing the criss cross
method and providing concise explanations of ionic compound formation. It includes a glossary of
common ions and a variety of formula writing examples. Perfect as a supplementary resource for
chemistry courses.
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forward/reverse reaction rates, equilibrium constant, Le Chatelier's principle, solubility product
constant.Acids-Bases strong/weak acids and bases, hydrolysis of salts, pHNeutralization dissociation
of water, acid-base indicators, acid-base titration, buffers.Thermochemistry bond
breaking/formation, heat of reaction/formation, Hess' law, entropy, Gibb's free energy.
Electrochemistry oxidation-reduction, electrochemical cells.Nuclear Chemistry radioactivity, nuclear
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  criss cross method for ionic compounds: E3 Chemistry Guided Study Book - 2018 Home
Edition (Answer Key Included) Effiong Eyo, 2017-12-08 Chemistry students and Homeschoolers!
Go beyond just passing. Enhance your understanding of chemistry and get higher marks on
homework, quizzes, tests and the regents exam with E3 Chemistry Guided Study Book 2018. With E3
Chemistry Guided Study Book, students will get clean, clear, engaging, exciting, and
easy-to-understand high school chemistry concepts with emphasis on New York State Regents
Chemistry, the Physical Setting. Easy to read format to help students easily remember key and
must-know chemistry materials. . Several example problems with guided step-by-step solutions to
study and follow. Practice multiple choice and short answer questions along side each concept to
immediately test student understanding of the concept. 12 topics of Regents question sets and 2
most recent Regents exams to practice and prep for any Regents Exam. This is the Home Edition of
the book. Also available in School Edition (ISBN: 978-1979088374). The Home Edition contains
answer key to all questions in the book. Teachers who want to recommend our Guided Study Book to
their students should recommend the Home Edition. Students and and parents whose school is not
using the Guided Study Book as instructional material, as well as homeschoolers, should also buy the
Home edition. The School Edition does not have the answer key in the book. A separate answer key
booklet is provided to teachers with a class order of the book. Whether you are using the school or
Home Edition, our E3 Chemistry Guided Study Book makes a great supplemental instructional and
test prep resource that can be used from the beginning to the end of the school year. PLEASE
NOTE: Although reading contents in both the school and home editions are identical, there are slight
differences in question numbers, choices and pages between the two editions. Students whose
school is using the Guided Study Book as instructional material SHOULD NOT buy the Home
Edition. Also available in paperback print.
  criss cross method for ionic compounds: Interactive School Science 9 ,
  criss cross method for ionic compounds: Prentice Hall Chemistry , 2000
  criss cross method for ionic compounds: Chemistry and Physics for Nurse Anesthesia,
Third Edition David Shubert, David C Shubert, John Leyba, Sharon Niemann, 2017-01-25 Promotes
ease of understanding with a unique problem-solving method and new clinical application scenarios!
With a focus on chemistry and physics content that is directly relevant to the practice of anesthesia,
this text delivers—in an engaging, conversational style--the breadth of scientific information
required for the combined chemistry and physics course for nurse anesthesia students. Now in its
third edition, the text is updated and reorganized to facilitate a greater ease and depth of
understanding. It includes additional clinical application scenarios, detailed, step-by-step solutions
to problems, and a Solutions Manual demonstrating a unique method for solving chemistry and
physics problems and explaining how to use a calculator. The addition of a third author--a practicing
nurse anesthetist--provides additional clinical relevance to the scientific information. Also included is
a comprehensive listing of need-to-know equations. The third edition retains the many outstanding
learning features from earlier editions, including a special focus on gases, the use of illustrations to
demonstrate how scientific concepts relate directly to their clinical application in anesthesia, and
end-of-chapter summaries and review questions to facilitate self-assessment. Ten on-line videos
enhance teaching and learning, and abundant clinical application scenarios help reinforce scientific



principles and relate them to day-to-day anesthesia procedures. This clear, easy-to-read text will
help even the most chemistry- and physics-phobic students to master the foundations of these
sciences and competently apply them in a variety of clinical situations. New to the Third Edition: The
addition of a third co-author--a practicing nurse anesthetist—provides additional clinical relevance
Revised and updated to foster ease of understanding Detailed, step-by-step solutions to
end-of-chapter problems Solutions Manual providing guidance on general problem-solving,
calculator use, and a unique step-by-step problem-solving method Additional clinical application
scenarios Comprehensive list of all key equations with explanation of symbols New instructor
materials include PowerPoint slides. Updated information on the gas laws Key Features: Written in
an engaging, conversational style for ease of understanding Focuses solely on chemistry and physics
principles relevant to nurse anesthetists Provides end-of-chapter summaries and review questions
Includes abundant illustrations highlighting application of theory to practice
  criss cross method for ionic compounds: Chemistry and Physics for Nurse Anesthesia
David Shubert, David C Shubert, John Leyba, 2009-06-15 [A] welcome addition to the reference
materials necessary for the study of nurse anesthesia....The textbook is divided into logical, easy to
use sections that cover all areas necessary for the practice of nurse anesthesia....This is a text that is
easy to read and able to be incorporated into any nurse anesthesia chemistry and physics course. I
would recommend this textbook to any program director. --Anthony Chipas, PhD, CRNA Division
Director Anesthesia for Nurses Program Medical University of South Carolina At last. . . a combined
chemistry & physics nursing anesthesia text. This textbook offers combined coverage of chemistry
and physics to help students learn the content needed to master the underlying principles of nursing
anesthesia. Because many graduate nursing students are uncomfortable with chemistry and physics,
this text presents only the specific content in chemistry and physics that relates to anesthesia.
Written in a conversational, accessible style, the book teaches at a highly understandable level, so as
to bridge the gap between what students recall from their undergraduate biochemistry and physics
courses, and what they need to know as nurse anesthetists. The book contains many illustrations
that demonstrate how the scientific concepts relate directly to clinical application in anesthesia.
Chapters cover key topics relating to anesthesiology, including the basics of both chemistry and
physics, fluids, a concentration on gas laws, states of matter, acids and bases, electrical circuits,
radiation, and radioactivity. With this text, students will benefit from: A review of the math,
chemistry, and physics basics that relate to clinical anesthesia A conversational presentation of just
what students need to know, enabling a fast and complete mastery of clinically relevant scientific
concepts Heavy use of illustrations throughout chapters to complement the text End-of-chapter
review questions that help students assess their learning PowerPoint Slides available to qualified
instructors.
  criss cross method for ionic compounds: Laboratory Experiments to Accompany General,
Organic and Biological Chemistry Charles Anderson, David B. Macaulay, Molly M. Bloomfield,
Joseph M. Bauer, 2013-02-04 This General, Organic and Biochemistry text has been written for
students preparing for careers in health-related fields such as nursing, dental hygiene, nutrition,
medical technology and occupational therapy. It is also suited for students majoring in other fields
where it is important to have an understanding of the basics of chemistry. An integrated approach is
employed in which related general chemistry, organic chemistry, and biochemistry topics are
presented in adjacent chapters. This approach helps students see the strong connections that exist
between these three branches of chemistry, and allows instructors to discuss these,
interrelationships while the material is still fresh in students' minds.
  criss cross method for ionic compounds: Advances in Applications of Rasch
Measurement in Science Education Xiufeng Liu, William J. Boone, 2023-07-31 This edited volume
presents latest development in applications of Rasch measurement in science education. It includes
a conceptual introduction chapter and a set of individual chapters. The introductory chapter reviews
published studies applying Rasch measurement in the field of science education and identify
important principles of Rasch measurement and best practices in applications of Rasch



measurement in science education. The individual chapters, contributed by authors from Canada,
China, Germany, Philippines and the USA, cover a variety of current topics on measurement
concerning science conceptual understanding, scientific argumentation, scientific reasoning,
three-dimensional learning, knowledge-in-use and cross-cutting concepts of the Next Generation
Science Standards, medical education learning experiences, machine-scoring bias, formative
assessment, and teacher knowledge of argument. There are additional chapters on advances in
Rasch analysis techniques and technology including R, Bayesian estimation, comparison between
joint maximum likelihood (JML) and marginal maximum likelihood (MML) estimations on
model-data-fit, and enhancement to Rasch models by Cognitive Diagnostic Models and Latent Class
Analysis. The volume provides readers who are new and experienced in applying Rasch
measurement with advanced and exemplary applications in the forefront of various areas of science
education research.
  criss cross method for ionic compounds: Chemistry and Physics for Nurse Anesthesia,
Second Edition David Shubert, PhD, John Leyba, PhD, 2013-03-15 Print+CourseSmart
  criss cross method for ionic compounds: Chemistry Henry Dorin, 1987
  criss cross method for ionic compounds: Chemistry and the Living Organism Molly M.
Bloomfield, Lawrence J. Stephens, 1996 The latest version of this popular textbook updates the
content and format of previous editions to make it more appealing to students and more useful to
instructors. Concentrates on the relationship between basic chemical concepts and the chemistry of
living organisms. Delves into such topical issues as alcoholism, radiation therapy, and effects of food
chemicals on the brain. This edition features a STEP problem solving strategy which provides a
consistent method to solve all problems in the book, an extensive glossary plus full-color art work.
  criss cross method for ionic compounds: Laboratory Experiments to Accompany
General, Organic and Biological Chemistry David B. Macaulay, Joseph M. Bauer, Molly M.
Bloomfield, 2011 Organic chemists looking to build their understanding through lab work can utilize
this second edition. There are 21 experiments that are clearly described in the integrated table of
contents. Each one highlights the relevance and application of chemical principles to biological
systems. The experiments are designed to relate their personal experience to the key concepts,
using common household and commercial products. Each one is also written in an accessible way
that assumes no prior work in the chemistry laboratory. This makes it much easier for organic
chemists to conduct each experiment and gain real world experience.
  criss cross method for ionic compounds: Oswaal ICSE Question Bank Class 9 Chemistry
| Chapterwise | Topicwise | Solved Papers | For 2025 Exams Oswaal Editorial Board,
2024-02-28 Description of the Product: • 100% Updated with Latest Syllabus Questions Typologies:
We have got you covered with the latest and 100% updated curriculum • Crisp Revision with
Topic-wise Revision Notes & Smart Mind Maps: Study smart, not hard! • Extensive Practice with
500+ Questions & Self Assessment Papers: To give you 1000+ chances to become a champ! •
Concept Clarity with 500+ Concepts & Concept Videos: For you to learn the cool way—with videos
and mind-blowing concepts • 100% Exam Readiness with Expert Answering Tips & Suggestions for
Students: For you to be on the cutting edge of the coolest educational trends
  criss cross method for ionic compounds: Scientific and Technical Aerospace Reports , 1988
  criss cross method for ionic compounds: MET B.Sc. Nursing 2024 | Manipal College of
Nursing (MCON) Entrance Test | 18 Practice Tests (1800 MCQs) EduGorilla Prep Experts,
2024-01-01 • Best Selling Book for MET B.Sc. Nursing Entrance Exam with objective-type questions
as per the latest syllabus given by Manipal College of Nursing (MCON). • MET B.Sc. Nursing
Entrance Exam Preparation Kit comes with 18 Practice Mock Tests and the best quality content. •
Increase your chances of selection by 16X. • MET B.Sc. Nursing Practice Book comes with
well-structured and 100% detailed solutions for all the questions. • Clear exam with good grades
using thoroughly Researched Content by experts.
  criss cross method for ionic compounds: Barron's New Student's Concise Encyclopedia ,
1993 Updates the 1992 edition. The audience is high school or below. Arrangement of entries, which



are generally quite short, is in 24 sections, e.g. art, biology, history of the US, history of the world,
language arts, life skills (checking accounts, study and learning aids), literature, psychology,
religion. With such an arrangement, first reference must often be to the index, a cumbersome task,
because the index is not particularly legible and makes no indication about which entries are the
main ones for any given topic. Annotation copyright by Book News, Inc., Portland, OR
  criss cross method for ionic compounds: Educart CBSE Question Bank Class 9 Science
2024-25 (For 2025 Board Exams) Educart, 2024-06-17 What You Get: Time Management
ChartsSelf-evaluation ChartCompetency-based Q’sMarking Scheme Charts Educart ‘Science’ Class 9
Strictly based on the latest CBSE Curriculum released on March 31st, 2023Simplified NCERT theory
with diagram, flowcharts, bullet points and tablesCaution and Important Points to really work on
common mistakes made during the examIncludes all New Pattern Q’s (objective+subjective), along
with case-based examples in every chapterExtra practice questions from various CBSE sources such
as DIKSHA platform and NCERT exemplars Why choose this book? You can find the simplified
complete with diagrams, flowcharts, bullet points, and tablesBased on the revised CBSE pattern for
competency-based questionsEvaluate your performance with the self-evaluation charts
  criss cross method for ionic compounds: Educart CBSE Question Bank Class 9 Science
2025-26 on new Syllabus 2026 (Most Recommended NCERT based Reference Book) Educart,
2025-04-16 Book Structure: Related TheoryDetailed Solutions How Good is the Educart Class 9
Question Bank Updated with the most recent exam format and question trends.Step-by-step
solutions enhance understanding and problem-solving skills.Covers NCERT, Exemplar, and previous
years' board exam questions.Helps students familiarise themselves with exam-style questions and
manage time efficiently.Well-researched and accurate answers to avoid confusion.Preferred by
high-achieving students for its clarity and effectiveness.Covers all topics with clear explanations and
step-by-step solutions.Includes previous years' question papers along with marking
schemes.Additional practice questions to enhance understanding and exam readiness.Detailed
solutions to NCERT and Exemplar problems for thorough preparation. Why choose this book? The
Educart Class 9 Question Bank is an excellent resource for students aiming to excel in their board
exams. This book is designed to provide a structured approach to revision, offering fully solved past
exam papers and additional practice questions
  criss cross method for ionic compounds: Lower-Dimensional Systems and Molecular
Electronics Robert M. Metzger, Peter R. Day, George C. Papavassiliou, 2013-11-11 This volume
represents the written account of the NATO Advanced Study Institute Lower-Dimensional Systems
and Molecular Electronics held at Hotel Spetses, Spetses Island, Greece from 12 June to 23 June
1989. The goal of the Institute was to demonstrate the breadth of chemical and physical knowledge
that has been acquired in the last 20 years in inorganic and organic crystals, polymers, and thin
films, which exhibit phenomena of reduced dimensionality. The interest in these systems started in
the late 1960's with lower-dimensional inorganic conductors, in the early 1970's with
quasi-one-dimensional crystalline organic conductors. which by 1979 led to the first organic
superconductors, and, in 1977, to the fITSt conducting polymers. The study of monolayer films
(Langmuir-Blodgett films) had progressed since the 1930's, but reached a great upsurge in . the
early 1980's. The pursuit of non-linear optical phenomena became increasingly popular in the early
1980's, as the attention turned from inorganic crystals to organic films and polymers. And in the last
few years the term moleculw' electronics has gained ever-increasing acceptance, although it is used
in several contexts. We now have organic superconductors with critical temperatures in excess of 10
K, conducting polymers that are soluble and processable, and used commercially; we have films of a
few monolayers that have high in-plane electrical conductivity, and polymers that show great
promise in photonics; we even have a few devices that function almost at the molecular level.
  criss cross method for ionic compounds: Green Synthetic Approaches for Biologically
Relevant Heterocycles Goutam Brahmachari, 2014-11-08 Green Synthetic Approaches for
Biologically Relevant Heterocycles reviews this significant group of organic compounds within the
context of sustainable methods and processes. Each clearly structured chapter features in-depth



coverage of various green protocols for the synthesis of a wide variety of bioactive heterocycles
classified on the basis of ring-size and/or presence of heteratoms(s). Techniques covered include
microwave heating, ultrasound, ionic liquids, solid phase, solvent-free, heterogeneous catalysis, and
aqueous media, along with multi-component reaction strategies. This book also integrates advances
in green chemistry research into industrial applications and process developments. Green Synthetic
Approaches for Biologically Relevant Heterocycles is an essential resource on green chemistry
technologies for academic researchers, R&D professionals, and students working in medicinal,
organic, natural product, and agricultural chemistry. - Includes global coverage of a wide variety of
green synthetic techniques - Features cutting-edge research in the field of bioactive heterocyclic
compounds - Focuses extensively on applications, with numerous examples of biologically relevant
heterocycles
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