COVALENT COMPOUNDS BONDING

UNDERSTANDING COVALENT COMPOUNDS BONDING

COVALENT COMPOUNDS BONDING IS A FUNDAMENTAL CONCEPT IN CHEMISTRY, EXPLAINING HOW ATOMS OF NONMETALS LINK
TOGETHER TO FORM THE VAST ARRAY OF MOLECULES THAT CONSTITUTE OUR WORLD. THIS INTRICATE DANCE OF SHARED
ELECTRONS GIVES RISE TO EVERYTHING FROM THE AIR WE BREATHE TO THE COMPLEX STRUCTURES OF LIFE ITSELF. IN THIS
COMPREHENSIVE EXPLORATION, WE WILL DELVE INTO THE VERY HEART OF THIS FASCINATING PHENOMENON, UNRAVELING THE
MECHANISMS BEHIND COVALENT BONDS, EXPLORING THE DIFFERENT TYPES, AND EXAMINING THE PROPERTIES THAT ARISE FROM
THESE SHARED PARTNERSHIPS. \X/EILL_JOURNEY FROM THE SIMPLEST DIATOMIC MOLECULES TO INTRICATE ORGANIC STRUCTURES,
HIGHLIGHTING THE SIGNIFICANCE OF ELECTRONEGATIVITY AND MOLECULAR GEOMETRY IN SHAPING MOLECULAR BEHAVIOR. GET
READY TO DISCOVER HOW ATOMS, THROUGH A SHARED COMMITMENT, BUILD THE SUBSTANCES THAT SURROUND US.
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THe EsseNce oF COVALENT BONDING

WHAT Is COVALENT BONDING?

AT ITS CORE, COVALENT BONDING IS A CHEMICAL BOND THAT INVOLVES THE SHARING OF ELECTRON PAIRS BETWEEN ATOMS.
UNLIKE IONIC BONDS, WHERE ELECTRONS ARE COMPLETELY TRANSFERRED FROM ONE ATOM TO ANOTHER, COVALENT BONDS ARE
CHARACTERIZED BY A MUTUAL ATTRACTION BETWEEN THE ATOMIC NUCLEI AND THE SHARED ELECTRONS. THIS SHARING ALLOWS
ATOMS, PARTICULARLY NONMETALS, TO ACHIEVE A MORE STABLE ELECTRON CONFIGURATION, OFTEN RESEMBLING THAT OF
NOBLE GASES. THINK OF IT LIKE TWO PEOPLE NEEDING A TOOL, INSTEAD OF ONE PERSON GIVING THE TOOL TO THE OTHER, THEY
DECIDE TO SHARE IT, BOTH BENEFITING FROM ITS USE. THIS SHARED OWNERSHIP IS THE ESSENCE OF THE COVALENT BOND.

THe RoLE oF V ALENCE ELECTRONS

THE KEY PLAYERS IN COVALENT BONDING ARE VALENCE ELECTRONS, WHICH ARE THE ELECTRONS IN THE OUTERMOST ENERGY
SHELL OF AN ATOM. THESE ARE THE ELECTRONS MOST AVAILABLE TO PARTICIPATE IN CHEMICAL REACTIONS AND BOND
FORMATION. ATOMS INVOLVED IN COVALENT BONDING STRIVE TO ATTAIN A STABLE OCTET (EIGHT VALENCE ELECTRONS) OR, IN



SOME CASES, A DUET (T\X/O VALENCE ELECTRONS, LIKE HYDROGEN)I WHICH IS A PARTICULARLY STABLE CONFIGURATION. By
SHARING THEIR VALENCE ELECTRONS, ATOMS EFFECTIVELY “COUNT” THE SHARED ELECTRONS AS IF THEY WERE THEIR OWN, THUS
COMPLETING THEIR OUTER SHELLS AND LOWERING THEIR OVERALL ENERGY STATE.

ORrBITAL OVERLAP: THE FOUNDATION OF SHARING

COVALENT BONDS FORM THROUGH THE OVERLAP OF ATOMIC ORBITALS. WHEN TWO ATOMS APPROACH EACH OTHER, THEIR
ATOMIC ORBITALS CONTAINING VALENCE ELECTRONS CAN MERGE, CREATING A NEW, LOWER-ENERGY MOLECULAR ORBITAL WHERE
THE ELECTRONS ARE SHARED. THE GREATER THE OVERLAP, THE STRONGER THE COVALENT BOND. THIS OVERLAP CAN OCCUR IN
DIFFERENT WAYS, LEADING TO DIFFERENT TYPES OF COVALENT BONDS, WHICH WE'LL EXPLORE SHORTLY. VISUALIZING THIS
OVERLAP HELPS UNDERSTAND WHY CERTAIN ATOMS READILY FORM COVALENT BONDS AND HOW THE BOND'S STRENGTH IS
DETERMINED.

TypPes oF COVALENT BoNDS

SINGLE COVALENT BonDps

A SINGLE COVALENT BOND IS FORMED WHEN TWO ATOMS SHARE ONE PAIR OF ELECTRONS. EACH ATOM CONTRIBUTES ONE
ELECTRON TO THE SHARED PAIR. THIS IS THE MOST COMMON TYPE OF COVALENT BOND AND IS OFTEN REPRESENTED BY A SINGLE
LINE BETWEEN THE ATOMIC SYMBOLS (E.G./ H-H N Hz) SINGLE BONDS ARE GENERALLY FLEXIBLE AND ALLOW FOR ROTATION
AROUND THE BOND AXIS, INFLUENCING THE OVERALL SHAPE OF A MOLECULE. For INSTANCE, IN WATER (HZO)/ THE OXYGEN
ATOM FORMS SINGLE COVALENT BONDS WITH EACH OF THE TWO HYDROGEN ATOMS.

DousLe CoVALENT BonDS

A DOUBLE COVALENT BOND OCCURS WHEN TWO ATOMS SHARE TWO PAIRS OF ELECTRONS, MEANING A TOTAL OF FOUR
ELECTRONS ARE INVOLVED. EACH ATOM CONTRIBUTES TWO ELECTRONS TO THE SHARED PAIRS. DOUBLE BONDS ARE STRONGER
AND SHORTER THAN SINGLE BONDS. THEY ARE REPRESENTED BY TWO PARALLEL LINES BETWEEN ATOMIC SYMBOLS (E.G., O=0 N
02>. THE PRESENCE OF A DOUBLE BOND RESTRICTS ROTATION, LEADING TO A MORE RIGID MOLECULAR STRUCTURE. THINK OF IT
LIKE A STURDIER CONNECTION, MAKING THE MOLECULE LESS FLEXIBLE.

TriPLE COVALENT BoNDS

THE STRONGEST AND SHORTEST TYPE OF COVALENT BOND IS THE TRIPLE COVALENT BOND, FORMED WHEN TWO ATOMS SHARE
THREE PAIRS OF ELECTRONS (A TOTAL OF SIX ELECTRONS). EACH ATOM CONTRIBUTES THREE ELECTRONS. TRIPLE BONDS ARE
REPRESENTED BY THREE PARALLEL LINES BETWEEN ATOMIC SYMBOLS (E.G., N=N IN N2) THESE BONDS ARE VERY STRONG AND
RIGID, AND MOLECULES CONTAINING THEM HAVE VERY SPECIFIC SHAPES. THE TRIPLE BOND IN NITROGEN GAS, FOR EXAMPLE, IS
INCREDIBLY STABLE, WHICH IS WHY NITROGEN IS SO UNREACTIVE.

PoLAR vs. NoNpoLAR COVALENT BonDs

THE DISTRIBUTION OF SHARED ELECTRONS IN A COVALENT BOND ISN'T ALWAYS EQUAL. THIS LEADS TO THE DISTINCTION
BETWEEN POLAR AND NONPOLAR COVALENT BONDS. A NONPOLAR COVALENT BOND FORMS WHEN ELECTRONS ARE SHARED
EQUALLY BETWEEN TWO IDENTICAL OR VERY SIMILARLY ELECTRONEGATIVE ATOMS. IN CONTRAST, A POLAR COVALENT BOND



FORMS WHEN ELECTRONS ARE SHARED UNEQUALLY BETWEEN TWO ATOMS WITH SIGNIFICANTLY DIFFERENT ELECTRONEGATIVITIES.
THE ATOM WITH HIGHER ELECTRONEGATIVITY PULLS THE SHARED ELECTRONS CLOSER TO ITSELF, CREATING A PARTIAL NEGATIVE
CHARGE (A_) ON THAT ATOM AND A PARTIAL POSITIVE CHARGE (A+) ON THE OTHER ATOM. THIS UNEVEN DISTRIBUTION
CREATES A DIPOLE MOMENT WITHIN THE BOND.

FACTORS INFLUENCING COVALENT BOND STRENGTH

ELECTRONEGATIVITY DIFFERENCES

As MENTIONED, THE DIFFERENCE IN ELECTRONEGATIVITY BETWEEN T\WO BONDED ATOMS IS A CRUCIAL FACTOR IN DETERMINING THE
TYPE OF BOND FORMED AND ITS POLARITY. A LARGE ELECTRONEGATIVITY DIFFERENCE FAVORS IONIC BONDING, WHILE A SMALL
DIFFERENCE LEADS TO A NONPOLAR COVALENT BOND. INTERMEDIATE DIFFERENCES RESULT IN POLAR COVALENT BONDS.

UNDERST ANDING ELECTRONEGATIVITY IS KEY TO PREDICTING HOW ATOMS WILL INTERACT AND THE NATURE OF THE RESULTING
BOND.

Bonp ORrDER

BOND ORDER REFERS TO THE NUMBER OF COVALENT BONDS BETWEEN TWO ATOMS. A SINGLE BOND HAS A BOND ORDER OF ONE, A
DOUBLE BOND HAS A BOND ORDER OF TWO, AND A TRIPLE BOND HAS A BOND ORDER OF THREE. GENERALLY, HIGHER BOND ORDERS
CORRELATE WITH STRONGER AND SHORTER BONDS. THIS IS BECAUSE MORE SHARED ELECTRONS LEAD TO A GREATER ATTRACTIVE
FORCE BETWEEN THE NUCLEI AND THE ELECTRON CLOUD.

ATOMIC SIzE

THE SIZE OF THE ATOMS INVOLVED ALSO PLAYS A ROLE IN BOND STRENGTH. SMALLER ATOMS CAN FORM STRONGER COVALENT
BONDS BECAUSE THEIR ATOMIC ORBITALS ARE CLOSER TO THE NUCLEUS AND CAN OVERLAP MORE EFFECTIVELY. AS ATOMIC SIZE
INCREASES, THE OVERLAP BETWEEN ORBITALS TENDS TO DECREASE, LEADING TO WEAKER BONDS. CONSIDER TRYING TO HOLD
TWO LARGE, UNWIELDY OBJECTS TOGETHER VERSUS TWO SMALL, MANAGEABLE ONES; THE SMALLER ONES WOULD LIKELY BE
EASIER TO KEEP TIGHTLY BOUND.

MoLECULAR GEOMETRY AND POLARITY

V ALENCE SHELL ELECTRON PAIR RepuLsioN (VSEPR) THEoRY

PREDICTING THE THREE-DIMENSIONAL SHAPE OF MOLECULES IS ESSENTIAL FOR UNDERSTANDING THEIR PROPERTIES. V ALENCE SHELL
ELecTrON PAIr RepULSION (VSEPR) THEORY IS A MODEL USED TO PREDICT THE GEOMETRY OF INDIVIDUAL MOLECULES BASED
ON THE REPULSION BETWEEN ALL OF THE “BONDING” AND “NON-BONDING” ELECTRON PAIRS IN THE VALENCE SHELL OF THE
CENTRAL ATOM. ELECTRON PAIRS ARRANGE THEMSELVES IN THE MOLECULE'S VALENCE SHELL TO MINIMIZE REPULSION, THUS
DICTATING THE MOLECULE'S SHAPE.



LINEAR, TRIGONAL PLANAR, AND TETRAHEDRAL GEOMETRIES

DEPENDING ON THE NUMBER OF ELECTRON GROUPS AROUND THE CENTRAL ATOM, MOLECULES CAN ADOPT VARIOUS SHAPES. FOR
INSTANCE, TWO ELECTRON GROUPS TYPICALLY LEAD TO A LINEAR GEOMETRY (£.G., CO,), THREE ELECTRON GROUPS RESULT IN
A TRIGONAL PLANAR GEOMETRY (E.G., BF3), AND FOUR ELECTRON GROUPS OFTEN FORM A TETRAHEDRAL GEOMETRY (£.G., CH ).
THESE BASIC SHAPES SERVE AS BUILDING BLOCKS FOR MORE COMPLEX MOLECULAR STRUCTURES.

THe IMPACT oF LONE PAIRS

LONE PAIRS OF ELECTRONS, WHICH ARE VALENCE ELECTRONS NOT INVOLVED IN BONDING, ALSO EXERT REPULSIVE FORCES AND
INFLUENCE MOLECULAR GEOMETRY. LONE PAIRS GENERALLY REPEL MORE STRONGLY THAN BONDING PAIRS, LEADING TO
DEVIATIONS FROM IDEAL BOND ANGLES AND SHAPES. FOR EXAMPLE, WATER (H2O) HAS A BENT MOLECULAR GEOMETRY DUE TO
THE TWO LONE PAIRS ON THE OXYGEN ATOM, EVEN THOUGH THE UNDERLYING ELECTRON GEOMETRY IS TETRAHEDRAL.

DETERMINING MOLECULAR POLARITY

MOLECULAR POLARITY IS A CRUCIAL PROPERTY THAT DICTATES HOW A MOLECULE INTERACTS WITH OTHER MOLECULES AND
SOLVENTS. \WHILE INDIVIDUAL POLAR BONDS CONTRIBUTE TO MOLECULAR POLARITY, THE OVERALL POLARITY OF A MOLECULE
DEPENDS ON ITS GEOMETRY. |F THE BOND DIPOLES ARE ARRANGED SYMMETRICALLY IN THE MOLECULE, THEY CAN CANCEL EACH
OTHER OUT, RESULTING IN A NONPOLAR MOLECULE (E.G., CO,). HOWEVER, IF THE BOND DIPOLES ARE ARRANGED
ASYMMETRICALLY, THE MOLECULE WILL BE POLAR (E.G., H,O). THIS POLARITY IS WHY SOME SUBSTANCES DISSOLVE IN WATER
(A POLAR SOLVENT) AND OTHERS DO NOT.

ProPERTIES OF COVALENT COMPOUNDS

Low MELTING AND BOILING POINTS

COMPARED TO IONIC COMPOUNDS, COVALENT COMPOUNDS GENERALLY HAVE LOWER MELTING AND BOILING POINTS. THIS IS
BECAUSE THE INTERMOLECULAR FORCES HOLDING THE MOLECULES TOGETHER ARE WEAKER THAN THE ELECTROSTATIC
ATTRACTIONS IN IONIC LATTICES. ENERGY IS REQUIRED TO OVERCOME THESE WEAKER INTERMOLECULAR FORCES, RATHER THAN
BREAKING STRONG CHEMICAL BONDS. THINK OF IT LIKE TRYING TO PULL APART A GROUP OF FRIENDS HOLDING HANDS VERSUS
TRYING TO SHATTER A SOLID ROCK; THE FORMER IS MUCH EASIER.

Poor ELEcTRICAL CONDUCTIVITY

COVALENT COMPOUNDS TYPICALLY DO NOT CONDUCT ELECTRICITY IN ANY STATE (SOLID/ LIQUID, OR GAS). THIS IS BECAUSE
THEY DO NOT CONTAIN FREE-MOVING IONS OR ELECTRONS THAT CAN CARRY AN ELECTRICAL CURRENT. THE ELECTRONS ARE
LOCALIZED IN COVALENT BONDS, AND THERE ARE NO CHARGED PARTICLES READILY AVAILABLE TO FACILITATE CONDUCTION.
THIS IS A STARK CONTRAST TO IONIC COMPOUNDS, WHICH CONDUCT ELECTRICITY WHEN MOLTEN OR DISSOLVED.

SoLuBILITY CHARACTERISTICS

THE SOLUBILITY OF COVALENT COMPOUNDS OFTEN FOLLOWS THE "LIKE DISSOLVES LIKE” RULE. NONPOLAR COVALENT



COMPOUNDS TEND TO DISSOLVE IN NONPOLAR SOLVENTS (LIKE HEXANE OR OIL)/ WHILE POLAR COVALENT COMPOUNDS TEND TO
DISSOLVE IN POLAR SOLVENTS (LIKE WATER OR ETHANOL). THIS DIFFERENCE IN SOLUBILITY IS A DIRECT CONSEQUENCE OF THE
VARYING INTERMOLECULAR FORCES PRESENT IN THESE MOLECULES AND THEIR ABILITY TO INTERACT WITH SOLVENT MOLECULES.

REACTIVITY AND STABILITY

THE REACTIVITY OF COVALENT COMPOUNDS VARIES WIDELY. SIMPLE COVALENT MOLECULES LIKE DIATOMIC GASES (02, N2)
ARE RELATIVELY STABLE UNDER NORMAL CONDITIONS. HO\X/EVER, LARGER AND MORE COMPLEX COVALENT MOLECULES,
ESPECIALLY ORGANIC COMPOUNDS, CAN BE HIGHLY REACTIVE DUE TO THE PRESENCE OF SPECIFIC FUNCTIONAL GROUPS OR
STRAINED BOND ARRANGEMENTS. THE STRENGTH OF THE COVALENT BONDS AND THE PRESENCE OF POLAR REGIONS SIGNIFICANTLY
INFLUENCE A COMPOUND'S CHEMICAL BEHAVIOR.

APPLICATIONS OF CoVALENT COMPOUNDS

ORGANIC CHEMISTRY AND LIFE SCIENCES

COVALENT COMPOUNDS ARE THE BACKBONE OF ORGANIC CHEMISTRY. THEY FORM THE VAST MAJORITY OF SUBSTANCES
ESSENTIAL FOR LIFE, INCLUDING CARBOHYDRATES, LIPIDS, PROTEINS, AND NUCLEIC ACIDS. THE INTRICATE COVALENT BONDING
WITHIN THESE BIOMOLECULES ALLOWS FOR COMPLEX STRUCTURES AND FUNCTIONS THAT ARE FUNDAMENTAL TO BIOLOGICAL
PROCESSES. FROM THE DNA THAT CARRIES GENETIC INFORMATION TO THE ENZYMES THAT CATALYZE BIOCHEMICAL REACTIONS,
COVALENT BONDING IS INDISPENSABLE.

MATERIALS SCIENCE AND ENGINEERING

MANY MODERN MATERIALS RELY ON COVALENT BONDING. POLYMERS, FORMED BY LONG CHAINS OF COVALENTLY BONDED
REPEATING UNITS, ARE USED IN PLASTICS, FIBERS, AND ELASTOMERS, FINDING APPLICATIONS IN EVERYTHING FROM PACKAGING TO
HIGH-PERFORMANCE ENGINEERING. COVALENT NETWORK SOLIDS, SUCH AS DIAMOND AND SILICON DIOXIDE (QUARTZ), EXHIBIT
EXCEPTIONAL HARDNESS AND THERMAL STABILITY, MAKING THEM VALUABLE IN CUTTING TOOLS, ELECTRONICS, AND
CONSTRUCTION.

EVERYDAY SUBSTANCES

BEYOND THE COMPLEX, COVALENT COMPOUNDS ARE ALL AROUND US IN OUR DAILY LIVES. W ATER (H,O), CARBON DIOXIDE
(CO,), suGAR (Ci,H2504,), AND METHANE (CH,, THE PRIMARY COMPONENT OF NATURAL GAS) ARE ALL COMMON COVALENT
COMPOUNDS. THEIR PROPERTIES, DICTATED BY THEIR BONDING AND STRUCTURE, ENABLE THEIR DIVERSE USES, FROM DRINKING AND
BREATHING TO FUEL AND FOOD. THE SIMPLE ACT OF SHARING ELECTRONS BETWEEN ATOMS LEADS TO THE EXISTENCE OF
COUNTLESS SUBSTANCES THAT SHAPE OUR EXISTENCE.

PHARMACEUTICALS AND MEDICINE

THE DEVELOPMENT OF PHARMACEUTICALS AND MEDICINES HEAVILY RELIES ON UNDERSTANDING COVALENT BONDING. DRUG
MOLECULES ARE DESIGNED WITH SPECIFIC COVALENT STRUCTURES TO INTERACT WITH BIOLOGICAL TARGETS IN THE BODY. THE
PRECISE ARRANGEMENT OF ATOMS AND THE NATURE OF COVALENT BONDS WITHIN A DRUG MOLECULE DETERMINE ITS EFFICACY,
METABOLISM, AND POTENTIAL SIDE EFFECTS. THIS TARGETED APPROACH TO DRUG DESIGN IS A TESTAMENT TO THE POWER OF



MANIPULATING COVALENT STRUCTURES.

THE IMPORTANCE OF UUNDERSTANDING

A THOROUGH UNDERSTANDING OF COVALENT COMPOUNDS BONDING IS NOT JUST AN ACADEMIC EXERCISE;, IT'S A GATEWAY TO
COMPREHENDING THE MATERIAL WORLD AND DRIVING INNOVATION. FROM DESIGNING NEW MATERIALS WITH TAILORED PROPERTIES
TO DEVELOPING LIFETSAVING MEDICINES, THE PRINCIPLES OF COVALENT BONDING UNDERPIN COUNTLESS ADVANCEMENTS. By
GRASPING HOW ATOMS SHARE ELECTRONS TO FORM MOLECULES, WE UNLOCK THE POTENTIAL TO MANIPULATE MATTER FOR THE
BETTERMENT OF SOCIETY.

FREQUENTLY AskeD QUESTIONS ABoUT CovALENT COMPOUNDS BONDING

QI \WHAT IS THE MAIN DIFFERENCE BETWEEN IONIC AND COVALENT BONDING?

A: THE MAIN DIFFERENCE LIES IN HOW ELECTRONS ARE TREATED. IN IONIC BONDING, ELECTRONS ARE TRANSFERRED FROM ONE ATOM
TO ANOTHER, CREATING CHARGED IONS THAT ARE ATTRACTED TO EACH OTHER. IN COVALENT BONDING, ELECTRONS ARE SHARED
BETWEEN ATOMS.

Q: How CAN | TELL IF A BOND IS POLAR COVALENT OR NONPOLAR COVALENT?

A: YOU CAN DETERMINE THIS BY LOOKING AT THE ELECTRONEGATIVITY DIFFERENCE BETWEEN THE TWO ATOMS. IF THE DIFFERENCE
IS VERY SMALL (CLOSE TO ZERO), THE BOND IS NONPOLAR. IF THE DIFFERENCE IS MODERATE, THE BOND IS POLAR. A LARGE
ELECTRONEGATIVITY DIFFERENCE USUALLY LEADS TO IONIC BONDING.

Q: \WHAT ARE THE COMMON PROPERTIES OF COVALENT COMPOUNDS?

A: COVALENT COMPOUNDS TYPICALLY HAVE LOW MELTING AND BOILING POINTS, ARE POOR CONDUCTORS OF ELECTRICITY, AND
THEIR SOLUBILITY DEPENDS ON THEIR POLARITY (POLAR DISSOLVES POLAR, NONPOLAR DISSOLVES NONPOLAR).

Q: WHY ARE COVALENT BONDS IMPORTANT FOR LIFEP

A: COVALENT BONDS ARE FUNDAMENTAL TO THE STRUCTURE OF ALL ORGANIC MOLECULES, INCLUDING CARBOHYDRATES,
PROTEINS, AND DNA, WHICH ARE THE BUILDING BLOCKS OF LIFE.

Q: CAN COVALENT COMPOUNDS EXIST AS GASES, LIQUIDS, AND SOLIDS?

A: YES/ COVALENT COMPOUNDS CAN EXIST IN ALL THREE STATES OF MATTER. THE STATE DEPENDS ON THE STRENGTH OF THE
INTERMOLECULAR FORCES BETWEEN THE MOLECULES AND THE AMBIENT TEMPERATURE AND PRESSURE.

Q: \WHAT IS THE ROLE OF ELECTRONEGATIVITY IN COVALENT BONDING?

A: ELECTRONEGATIVITY DETERMINES HOW EQUALLY ELECTRONS ARE SHARED IN A COVALENT BOND. A HIGHER
ELECTRONEGATIVITY DIFFERENCE LEADS TO A MORE POLAR COVALENT BOND, WHERE ELECTRONS ARE PULLED MORE TOW ARDS
THE MORE ELECTRONEGATIVE ATOM.



Q: How DOES THE NUMBER OF BONDS (SINGLE, DOUBLE, TRIPLE) AFFECT BOND
STRENGTH?

A: AS THE NUMBER OF SHARED ELECTRON PAIRS INCREASES (SINGLE < DOUBLE < TRIPLE), THE BOND BECOMES STRONGER AND
SHORTER.

Q: WHAT 1s VSEPR THEORY AND HOW DOES IT RELATE TO COVALENT COMPOUNDS?

A: VSEPR THEORY HELPS PREDICT THE THREE-DIMENSIONAL SHAPE OF COVALENT MOLECULES BY MINIMIZING REPULSION BET\WEEN
ELECTRON PAIRS AROUND THE CENTRAL ATOM. THIS GEOMETRY INFLUENCES THE MOLECULE'S POLARITY AND REACTIVITY.

QZ ARE THERE EXCEPTIONS TO THE OCTET RULE IN COVALENT BONDING?

A: YES, THERE ARE EXCEPTIONS. FOR INSTANCE, HYDROGEN ONLY NEEDS TWO ELECTRONS TO ACHIEVE A STABLE
CONFIGURATION (DUET RULE), AND SOME ELEMENTS IN THE THIRD PERIOD AND BEYOND CAN HAVE EXPANDED OCTETS.

Q: HowW DO COVALENT BONDS CONTRIBUTE TO THE PROPERTIES OF MATERIALS LIKE
PLASTICS AND DIAMONDS?

A:IN PLASTICS, REPEATING UNITS OF COVALENTLY BONDED MONOMERS FORM LONG CHAINS WITH FLEXIBLE PROPERTIES. IN
DIAMOND, A RIGID, THREE-DIMENSIONAL NET\WORK OF STRONG COVALENT BONDS GIVES IT EXCEPTIONAL HARDNESS AND THERMAL
CONDUCTIVITY.
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