PHET MOLECULE POLARITY

PHET MOLECULE POLARITY IS A FUNDAMENTAL CONCEPT EXPLORED THROUGH INTERACTIVE SIMULATIONS IN THE PHET
PLATFORM, WHICH ENHANCES UNDERSTANDING OF MOLECULAR STRUCTURES AND THEIR POLAR CHARACTERISTICS. THIS ARTICLE
DELVES INTO THE PRINCIPLES OF MOLECULE POLARITY, DEMONSTRATING HOW THE PHET SIMULATION TOOLS HELP VISUALIZE
AND ANALYZE DIPOLE MOMENTS, ELECTRONEGATIVITY DIFFERENCES, AND MOLECULAR GEOMETRY. UNDERSTANDING POLARITY IS
CRUCIAL IN FIELDS SUCH AS CHEMISTRY, BIOLOGY, AND MATERIAL SCIENCE, AS IT AFFECTS MOLECULAR INTERACTIONS,
SOLUBILITY, AND REACTIVITY. THe PHET SIMULATIONS PROVIDE A HANDS-ON APPROACH TO LEARNING THESE CONCEPTS,
OFFERING REAL-TIME FEEDBACK ON HOW CHANGES IN MOLECULAR COMPOSITION INFLUENCE POLARITY. THIS COMPREHENSIVE
OVERVIEW WILL COVER THE BASICS OF MOLECULAR POLARITY, HOW PHET SIMULATIONS ILLUSTRATE THESE CONCEPTS, AND
THE PRACTICAL APPLICATIONS OF UNDERSTANDING MOLECULE POLARITY IN SCIENTIFIC CONTEXTS. READERS WILL GAIN A
DETAILED INSIGHT INTO HOW POLARITY IS DETERMINED AND THE EDUCATIONAL BENEFITS OF USING PHET FOR THIS PURPOSE.
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UNDERSTANDING MOLECULAR POLARITY

MOLECULAR POLARITY REFERS TO THE DISTRIBUTION OF ELECTRIC CHARGE AROUND A MOLECULE, RESULTING IN REGIONS OF
PARTIAL POSITIVE AND PARTIAL NEGATIVE CHARGE. THIS UNEVEN CHARGE DISTRIBUTION ARISES FROM DIFFERENCES IN
ELECTRONEGATIVITY BETWEEN ATOMS AND THE SPATIAL ARRANGEMENT OF BONDS WITHIN THE MOLECULE. POLARITY INFLUENCES
VARIOUS PHYSICAL AND CHEMICAL PROPERTIES, INCLUDING BOILING POINT, SOLUBILITY, AND INTERMOLECULAR INTERACTIONS
SUCH AS HYDROGEN BONDING AND DIPOLE-DIPOLE FORCES. NONPOLAR MOLECULES HAVE AN EVEN DISTRIBUTION OF CHARGE,
\WHEREAS POLAR MOLECULES EXHIBIT A NET DIPOLE MOMENT DUE TO THEIR ASYMMETRICAL SHAPE OR DIFFERENCES IN ATOM
ELECTRONEGATIVITIES.

WHAT CAUSES MOLECULAR POLARITY?

THE PRIMARY CAUSE OF MOLECULAR POLARITY IS THE DIFFERENCE IN ELECTRONEGATIVITY BETWEEN BONDED ATOMS.
ELECTRONEGATIVITY MEASURES AN ATOM’S ABILITY TO ATTRACT SHARED ELECTRONS IN A CHEMICAL BOND. W/HEN TWO ATOMS
WITH DIFFERENT ELECTRONEGATIVITIES FORM A BOND, ELECTRONS ARE PULLED CLOSER TO THE MORE ELECTRONEGATIVE ATOM,
CREATING PARTIAL CHARGES. THE OVERALL MOLECULE POLARITY ALSO DEPENDS ON THE MOLECULE’S SHAPE, SYMMETRICAL
MOLECULES MAY HAVE POLAR BONDS BUT BE NONPOLAR OVERALL IF THE DIPOLES CANCEL OUT.

TyPES OF MOLECULAR POLARITY

MOLECULES CAN BE CLASSIFIED BASED ON THEIR POLARITY AS FOLLOWS:

® NONPOLAR MOLECULES: MOLECULES WITH EQUAL SHARING OF ELECTRONS OR SYMMETRICAL ARRANGEMENT OF POLAR
BONDS, RESULTING IN NO NET DIPOLE MOMENT.

® PoLAR MOLECULES: MOLECULES WITH AN UNEQUAL DISTRIBUTION OF CHARGE RESULTING IN A NET DIPOLE MOMENT.



THE ROLE OF ELECTRONEGATIVITY IN POLARITY

ELECTRONEGATIVITY IS A CRITICAL FACTOR IN DETERMINING MOLECULE POLARITY BECAUSE IT DICTATES HOW ELECTRONS ARE
SHARED BETWEEN ATOMS IN A BOND. THE GREATER THE DIFFERENCE IN ELECTRONEGATIVITY BETWEEN TWO ATOMS, THE MORE
POLAR THE BOND. THIS LEADS TO PARTIAL POSITIVE AND NEGATIVE CHARGES AT OPPOSITE ENDS OF THE BOND, CREATING A
DIPOLE.

ELECTRONEGATIVITY TRENDS

ELECTRONEGATIVITY VALUES VARY ACROSS THE PERIODIC TABLE, GENERALLY INCREASING FROM LEFT TO RIGHT ACROSS A
PERIOD AND DECREASING DOWN A GROUP. OXYGEN, NITROGEN, AND FLUORINE ARE HIGHLY ELECTRONEGATIVE ELEMENTS
COMMONLY INVOLVED IN POLAR BONDS. UNDERSTANDING THESE TRENDS HELPS PREDICT THE POLARITY OF BONDS AND
MOLECULES.

CALCULATING POLARITY FROM ELECTRONEGATIVITY DIFFERENCES

W/HILE A SIMPLE DIFFERENCE IN ELECTRONEGATIVITY CAN INDICATE BOND POLARITY, MOLECULAR POLARITY ALSO REQUIRES
CONSIDERING MOLECULAR GEOMETRY. A BOND WITH A DIFFERENCE GREATER THAN APPROXIMATELY 0.5 ON THE PAULING SCALE
IS CONSIDERED POLAR. HO\X/EVER, THE NET MOLECULAR POLARITY DEPENDS ON WHETHER THESE INDIVIDUAL BOND DIPOLES ADD
VECTORIALLY OR CANCEL OUT.

PHET SIMULATIONS FOR MOLECULE POLARITY

PHET INTERACTIVE SIMULATIONS OFFER AN EFFECTIVE LEARNING TOOL TO STUDY MOLECULE POLARITY BY ALLOWING USERS TO
MANIPULATE ATOMS, BONDS, AND MOLECULAR GEOMETRY VISUALLY. THESE SIMULATIONS PROVIDE IMMEDIATE FEEDBACK BY
DISPLAYING DIPOLE ARROWS AND INDICATING WHETHER THE MOLECULE IS POLAR OR NONPOLAR. THIS INTERACTIVE APPROACH
REINFORCES THEORETICAL KNOWLEDGE THROUGH PRACTICAL EXPLORATION.

FEATURES oF PHET MoOLECULE POLARITY SIMULATIONS

THE PHET PLATFORM INCLUDES SEVERAL FEATURES TO AID THE UNDERSTANDING OF MOLECULE POLARITY:
o DRAG-AND-DROP ATOMS TO BUILD MOLECULES
e \/ISUAL REPRESENTATION OF ELECTRONEGATIVITY VALUES
o REAL-TIME DISPLAY OF DIPOLE MOMENTS AND POLARITY INDICATORS

ABILITY TO CHANGE MOLECULAR GEOMETRY AND OBSERVE EFFECTS

INTERACTIVE QUIZZES AND GUIDED ACTIVITIES

EbucATIONAL BENEFITS

USING PHET SIMULATIONS ENHANCES COMPREHENSION BY LINKING ABSTRACT CONCEPTS SUCH AS DIPOLE MOMENTS AND
ELECTRONEGATIVITY DIFFERENCES TO TANGIBLE VISUAL MODELS. THIS ALLOWS STUDENTS AND EDUCATORS TO EXPLORE HOW
MOLECULAR STRUCTURE INFLUENCES POLARITY AND TO EXPERIMENT WITH HYPOTHETICAL MOLECULES, DEEPENING CONCEPTUAL



UNDERSTANDING.

VISUALIZING DIPOLE MOMENTS AND MOLECULAR GEOMETRY

DIPOLE MOMENTS ARE VECTOR QUANTITIES THAT INDICATE THE DIRECTION AND MAGNITUDE OF MOLECULAR POLARITY. PHET
SIMULATIONS EFFECTIVELY ILLUSTRATE THESE CONCEPTS BY SHOWING ARROWS POINTING FROM THE POSITIVE TO THE NEGATIVE
POLE OF A MOLECULE. MOLECULAR GEOMETRY PLAYS A PIVOTAL ROLE IN DETERMINING WHETHER INDIVIDUAL BOND DIPOLES ADD
UP OR CANCEL OUT.

THE SIGNIFICANCE OF MOLECULAR SHAPE

THE SHAPE OF A MOLECULE, DETERMINED BY THE ARRANGEMENT OF ATOMS AND LONE PAIRS, AFFECTS OVERALL POLARITY. FOR
EXAMPLE, LINEAR, TRIGONAL PLANAR, AND TETRAHEDRAL GEOMETRIES CAN BE POLAR OR NONPOLAR DEPENDING ON THE SYMMETRY
AND ELECTRONEGATIVITY OF CONSTITUENT AToMS. THE VSEPR (V ALENCE SHELL ELECTRON PAIR REPULSION) THEORY HELPS
PREDICT THESE SHAPES.

ExAMPLES OF MOLECULAR POLARITY VISUALIZATION

COMMON MOLECULES SUCH AS WATER (H20), careon ploxipe (CO2), AND METHANE (CH4) SERVE AS CLASSIC EXAMPLES:

o WATER (H20): BENT SHAPE WITH POLAR O-H BONDS RESULTS IN A POLAR MOLECULE WITH A NET DIPOLE MOMENT.
o CArBoN DioxIpe (CO2): LINEAR MOLECULE WITH POLAR BONDS, BUT DIPOLES CANCEL, MAKING IT NONPOLAR.

o MeTHANE (CH4): TETRAHEDRAL GEOMETRY WITH NONPOLAR C-H BONDS, RESULTING IN A NONPOLAR MOLECULE.

APPLICATIONS OF MOLECULE POLARITY IN SCIENCE

MOLECULE POLARITY HAS WIDE-RANGING IMPLICATIONS ACROSS SCIENTIFIC DISCIPLINES, INFLUENCING CHEMICAL BEHAVIOR,
BIOLOGICAL INTERACTIONS, AND MATERIAL PROPERTIES. RECOGNIZING POLARITY IS CRITICAL FOR UNDERSTANDING SOLVENT-
SOLUTE INTERACTIONS, REACTION MECHANISMS, AND MOLECULAR RECOGNITION PROCESSES.

CHeMICAL AND PHYSICAL PROPERTIES

POLARITY AFFECTS BOILING AND MELTING POINTS, SOLUBILITY, AND REACTIVITY. POLAR MOLECULES TEND TO DISSOLVE WELL
IN POLAR SOLVENTS LIKE WATER, WHILE NONPOLAR MOLECULES DISSOLVE BETTER IN NONPOLAR SOLVENTS SUCH AS HEXANE.
INTERMOLECULAR FORCES SUCH AS HYDROGEN BONDING, DIPOLE-DIPOLE INTERACTIONS, AND LLONDON DISPERSION FORCES ARE
INFLUENCED BY MOLECULAR POLARITY.

BioLoGICAL RELEVANCE

IN BIOLOGY, POLARITY DETERMINES MOLECULAR INTERACTIONS SUCH AS ENZYME-SUBSTRATE BINDING, MEMBRANE FORMATION
AND PROTEIN FOLDING. UNDERSTANDING MOLECULE POLARITY IS ESSENTIAL FOR DRUG DESIGN AND BIOCHEMICAL PATHWAY
ANALYSIS.

’



MATERIAL SCIENCE AND ENGINEERING

POLARITY INFLUENCES POLYMER PROPERTIES, SURFACE TENSION, AND ADHESION. ENGINEERS UTILIZE KNOWLEDGE OF MOLECULAR
POLARITY WHEN DESIGNING MATERIALS FOR SPECIFIC APPLICATIONS, INCLUDING COATINGS, ADHESIVES, AND NANOMATERIALS.

FREQUENTLY ASKeED QUESTIONS

W/HAT IS MOLECULE POLARITY IN THE CONTEXT OF PHET SIMULATIONS?

MOLECULE POLARITY REFERS TO THE DISTRIBUTION OF ELECTRICAL CHARGE OVER THE ATOMS JOINED BY THE BOND. IN PHET
SIMULATIONS, IT HELPS VISUALIZE HOW ELECTRONS ARE SHARED OR UNEQUALLY DISTRIBUTED IN A MOLECULE, LEADING TO
DIPOLE MOMENTS.

How poes THE PHET MoLECULE POLARITY SIMULATION HELP IN UNDERSTANDING
POLAR AND NONPOLAR MOLECULES?

THE PHET MOLECULE POLARITY SIMULATION ALLOWS USERS TO BUILD MOLECULES AND OBSERVE THE ELECTRON DISTRIBUTION
AND DIPOLE MOMENTS, MAKING IT EASIER TO UNDERSTAND WHY SOME MOLECULES ARE POLAR WHILE OTHERS ARE NONPOLAR
BASED ON MOLECULAR GEOMETRY AND ELECTRONEGATIVITY DIFFERENCES.

CAN PHET SIMULATIONS DEMONSTRATE THE EFFECT OF MOLECULAR GEOMETRY ON
POLARITY?

YES, PHET SIMULATIONS ILLUSTRATE HOW THE SHAPE OF A MOLECULE AFFECTS THE OVERALL POLARITY BY SHOWING HOW
BOND DIPOLES COMBINE VECTORIALLY, HELPING USERS VISUALIZE WHY CERTAIN BENT OR ASYMMETRICAL MOLECULES ARE POLAR.

\XW/HAT ROLE DO LONE PAIRS PLAY IN MOLECULE POLARITY AS SHOWN IN PHET
SIMULATIONS?

LONE PAIRS ON THE CENTRAL ATOM CAN INFLUENCE THE MOLECULAR SHAPE AND CREATE ASYMMETRY, WHICH IS EFFECTIVELY
DEMONSTRATED IN PHET SIMULATIONS, LEADING TO A POLAR MOLECULE EVEN IF THE BONDED ATOMS ARE THE SAME.

HoWw DOES ELECTRONEGATIVITY DIFFERENCE IMPACT MOLECULE POLARITY IN PHET's
MOLECULE POLARITY SIMULATION?

PHET SIMULATIONS SHOW THAT WHEN THERE IS A SIGNIFICANT ELECTRONEGATIVITY DIFFERENCE BETWEEN BONDED ATOMS, THE
ELECTRONS ARE SHARED UNEQUALLY, CREATING A BOND DIPOLE THAT CONTRIBUTES TO THE OVERALL MOLECULE POLARITY.

IS IT POSSIBLE TO MEASURE DIPOLE MOMENTS DIRECTLY IN THE PHET MoLECULE
POLARITY SIMULATION?

YEes, PHET’s MOLECULE POLARITY SIMULATION PROVIDES VISUAL REPRESENTATIONS OF DIPOLE MOMENTS AS ARROWS
INDICATING DIRECTION AND MAGNITUDE, HELPING USERS TO QUANTIFY AND COMPARE THE POLARITY OF DIFFERENT MOLECULES.

How cAN PHET's MOLECULE POLARITY SIMULATION ASSIST STUDENTS IN PREDICTING
MOLECULAR BEHAVIOR?

BY VISUALIZING ELECTRON DISTRIBUTION AND DIPOLE MOMENTS, PHET SIMULATIONS HELP STUDENTS PREDICT INTERMOLECULAR
FORCES, SOLUBILITY, AND REACTIVITY RELATED TO POLARITY, ENHANCING CONCEPTUAL UNDERSTANDING.



\WHAT EDUCATIONAL BENEFITS DOES THE PHET MOLECULE POLARITY SIMULATION
OFFER FOR CHEMISTRY LEARNERS?

PHET MOLECULE POLARITY SIMULATIONS PROVIDE INTERACTIVE, VISUAL, AND HANDS-ON LEARNING EXPERIENCES THAT CLARIFY
ABSTRACT CONCEPTS LIKE POLARITY, MOLECULAR SHAPE, AND ELECTRON DISTRIBUTION, THEREBY IMPROVING ENGAGEMENT AND
RETENTION.

ADDITIONAL RESOURCES

1. ExPLORING MOLECULAR POLARITY WITH PHET SIMULATIONS

THIS BOOK OFFERS AN IN-DEPTH LOOK AT MOLECULAR POLARITY CONCEPTS THROUGH INTERACTIVE PHET SIMULATIONS. IT
GUIDES READERS IN VISUALIZING HOW ELECTRON DISTRIBUTION AFFECTS MOLECULE BEHAVIOR AND POLARITY. W/ITH STEP-BY-
STEP INSTRUCTIONS, STUDENTS CAN EXPLORE VARIOUS MOLECULES AND UNDERSTAND THE PRINCIPLES OF DIPOLE MOMENTS AND
ELECTRONEGATIVITY.

2. INTERACTIVE CHEMISTRY: UNDERS TANDING MOLECULE POLARITY USING PHET

DESIGNED FOR EDUCATORS AND STUDENTS, THIS GUIDE USES PHET TOOLS TO TEACH THE FUNDAMENTALS OF MOLECULE
POLARITY. |T INCLUDES PRACTICAL ACTIVITIES AND EXERCISES TO REINFORCE LEARNING THROUGH SIMULATION-BASED
EXPERIMENTS. THE BOOK EMPHASIZES CONCEPTUAL COMPREHENSION AND REAL-WORLD APPLICATIONS OF POLAR AND NONPOLAR
MOLECULES.

3. MoLecULAR PoLARITY: A PHET SIMULATION APPROACH

FOCUSING ON THE USE OF PHET INTERACTIVE MODELS, THIS BOOK PROVIDES A COMPREHENSIVE OVERVIEW OF MOLECULAR
POLARITY. IT EXPLAINS HOW MOLECULAR SHAPE AND BOND POLARITY CONTRIBUTE TO OVERALL MOLECULAR POLARITY,
SUPPORTED BY VIRTUAL LAB EXPERIENCES. THE TEXT IS IDEAL FOR HIGH SCHOOL AND INTRODUCTORY COLLEGE CHEMISTRY
COURSES.

4. VISUALIZING CHEMISTRY: MOLECULE POLARITY WiTH PHET

THIS BOOK COMBINES VISUAL LEARNING TECHNIQUES WITH PHET SIMULATIONS TO CLARIFY COMPLEX POLARITY CONCEPTS.
READERS LEARN HOW TO PREDICT POLARITY FROM MOLECULAR GEOMETRY AND ELECTRONEGATIVITY DIFFERENCES. THE
INTERACTIVE FORMAT FOSTERS ENGAGEMENT AND DEEPER UNDERSTANDING OF CHEMICAL BONDING.

5. PHET SIMULATIONS FOR TEACHING MOLECULAR STRUCTURE AND POLARITY

A RESOURCE FOR TEACHERS, THIS BOOK OUTLINES METHODS TO INTEGRATE PHET SIMULATIONS INTO CHEMISTRY CURRICULA
FOCUSING ON MOLECULAR STRUCTURE AND POLARITY. |T INCLUDES LESSON PLANS, ASSESSMENT IDEAS, AND TIPS FOR
MAXIMIZING STUDENT INTERACTION WITH DIGITAL TOOLS. THE BOOK HELPS BRIDGE THEORY WITH INTERACTIVE LEARNING.

6. UNDERSTANDING DiPOLE MOMENTS THROUGH PHE T SIMULA TIONS

THIS TEXT DELVES INTO THE CONCEPT OF DIPOLE MOMENTS AND THEIR ROLE IN MOLECULAR POLARITY USING PHET
SIMULATIONS. |T BREAKS DOWN COMPLEX THEORIES INTO MANAGEABLE SEGMENTS SUPPORTED BY VIRTUAL EXPERIMENTS.
STUDENTS GAIN HANDS-ON EXPERIENCE IN IDENTIFYING POLAR BONDS AND CALCULATING MOLECULAR DIPOLES.

7. CHEMISTRY IN MoTIoN: MOLECULES AND POLARITY VIA PHET

HIGHLIGHTING DYNAMIC VISUALIZATION, THIS BOOK USES PHET SIMULATIONS TO ANIMATE THE BEHAVIOR OF POLAR AND
NONPOLAR MOLECULES. |T EXPLORES HOW MOLECULAR INTERACTIONS AFFECT PHYSICAL PROPERTIES SUCH AS SOLUBILITY AND
BOILING POINTS. THE INTERACTIVE CONTENT ENCOURAGES EXPLORATION AND INQUIRY-BASED LEARNING.

8. PHET-BASED LEARNING: MOLECULAR POLARITY AND CHEMICAL BONDING

THIS EDUCATIONAL GUIDE INTEGRATES PHET SIMULATIONS INTO THE STUDY OF CHEMICAL BONDING AND MOLECULAR POLARITY.
|T EMPHASIZES THE RELATIONSHIP BETWEEN BOND TYPES, ELECTRONEGATIVITY, AND MOLECULAR SHAPE IN DETERMINING
POLARITY. THE BOOK INCLUDES QUIZZES AND INTERACTIVE TASKS TO REINFORCE CONCEPTS.

Q. POLARITY AND MOLECULAR GEOMETRY: A PHET SiMULATION WORKBOOK

STRUCTURED AS A WORKBOOK, THIS BOOK PROVIDES EXERCISES USING PHET SIMULATIONS TO ANALYZE MOLECULAR GEOMETRY
AND POLARITY. |T HELPS STUDENTS PRACTICE IDENTIFYING POLAR AND NONPOLAR MOLECULES BY EXAMINING BOND ANGLES AND
DIPOLE VECTORS. THE HANDS-ON APPROACH SUPPORTS MASTERY OF FUNDAMENTAL CHEMISTRY TOPICS.



Phet Molecule Polarity

Find other PDF articles:
https://explore.gcts.edu/anatomy-suggest-001/pdf?ID=0bf11-4303&title=anatomy-haircare.pdf

phet molecule polarity: Simulations and Student Learning Matthew Schnurr, Anna MacLeod,
2021-01-04 The book underlines the value of simulation-based education as an approach that fosters
authentic engagement and deep learning.

phet molecule polarity: Learning and Performance Assessment: Concepts,
Methodologies, Tools, and Applications Management Association, Information Resources,
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rad som kan bruges i andre fag end kemi. De anbefalede metoder tager afsaet i forskning fra
indleeringspsykologien (kognitiv psykologi) samt egne erfaringer. I denne 2022 udgave af bogen er
der rettet de fejl, vi kunne finde i den forrige (gule) udgave fra 2020. Vi har kun lavet fa sendringer i
indholdet. Kilde til forsidefigur (vi har tilfgjet tekst til den originale figur):
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Regulation of Gene Expression Marianne Grunberg-Manago, 2012-12-02 Interaction of
Translational and Transcriptional Controls in the Regulation of Gene Expression presents the
proceedings of the Fogarty International Conference on Translational/Transcriptional Regulation of
Gene Expression, held at the National Institutes of Health in Bethesda, Maryland, on April 7-9, 1982.
Speakers discussed the molecular strategies at work during the modulation of gene expression
following transcriptional initiation. They also discussed recent developments in a number of key
areas in which transcriptional and translational components interact. Organized into five sections
encompassing 36 chapters, this volume explores both prokaryotic and eukaryotic systems, as well as
structure-function correlations. It begins with an overview of translational/transcriptional controls in
prokaryotes, the regulation of gene expression by transcription termination and RNA processing,
and the structure and expression of initiation factor genes. It then examines the effect of the codon
context on translational fidelity, including mistranslation of messenger RNA; protein synthesis for
the construction of cell architecture; regulation of initiation factor activity; and translational
regulation in cells. This book is a valuable resource for Fogarty International Scholars who want to
broaden their knowledge and contribute their expertise to the National Institutes of Health
community.
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2012-05-06 The teacher's edition of Nanoleap by MCREL.
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Foreword: Charles J. Pedersen (1904-1989), Nobel Laureate in Chemistry (1987) This issue is
dedicated to the memory of the late Charles ]J. Pedersen in recognition of his outstanding
contribution to scientific research, culminating in his discovery of crown ethers and their
remarkable cation complexing properties and his receipt of the 1987 Nobel Prize in Chemistry.
Charlie's origin and early years in Korea did not portend the creative work in chemistry which would
characterize his later life. However, we can see in his early years the influence of his Norwegian
father and Japanese mother who considered his formal education to be of utmost importance. At the
age of eight, he was sent abroad to Japan for schooling, first at a convent school in Nagasaki, and
two years later at a French-American preparatory school in Yokohama run by a Marianist order of
Catholic priests and brothers. The latter group encouraged him to attend the order's University of
Dayton in Ohio where he received a bachelors degree in chemical engineering. Charlie's academic
experiences, his employment with du Pont, and the creative spark which he manifested at an early



stage of his scientific career are detailed in the paper in this issue by Herman Schroeder. Schroeder
had a long-time association with Charlie at du Pont as a co-worker, supervisor, and friend. His
recollections provide insight into Charlie's creative mind. In addition, they make it clear that a long
period of creative work preceded the accidental discovery of the first synthetic crown ether. It is
important to note that Charlie's mind was well prepared to recognize the importance of his
discovery. The field of macrocyclic chemistry, to a large degree, had its beginnings with Charlie's
discovery. A first-person account of his discovery is given as the first paper in this issue. This
account was prepared by him and was read at the 12th Symposium on Macrocyclic Chemistry in
Hiroshima, Japan in 1987 by Herman Schroeder. The growth of this field since Charlie's first
publication on the subject in 1967 has been enormous. This growth is evidenced in one segment of
the field by the three-fold increase in the number of references in two Chemical Reviews articles on
thermodynamic quantities associated with cation-macrocycle interaction authored by us in 1985 and
1991. Charlie lived to see much of this growth. He saw many of his own predictions of possible uses
of crown ethers and related macrocycles realized. Recognition for Charlie came late in his career.
He found it satisfying to see so many capable scientists go in so many directions as they applied his
discovery to a wide range of chemical and other fields. He made seminal contributions to the broad
area known today as molecular recognition. His work illustrates how one individual can make an
enormous difference in science. The effectof his life and work on those of us who contributed papers
for this issue and on many others is appreciated and is acknowledged by several of the authors in
their individual papers. It is entirely appropriate to honor his memory with this special issue. R.M.
Izatt, ]J.S. Bradshaw Department of Chemistry, Brigham Young University, Provo, UT 84602, U.S.A.
Reprinted from Journal of Inclusion Phenomena and Molecular Recognition in Chemistry, Volume 12,
Nos. 1-4 (1992)
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