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W/HEN COMPARING IONIC COMPOUNDS SUCH AS CALCIUM OXIDE (CAO) TO OTHER SIMILAR SUBSTANCES, A FUNDAMENTAL

FACTOR INFLUENCING THEIR PROPERTIES IS LATTICE ENERGY. LATTICE ENERGY IS THE ENERGY RELEASED WHEN GASEOUS IONS
COME TOGETHER TO FORM AN IONIC SOLID, OR EQUIVALENTLY, THE ENERGY REQUIRED TO SEPARATE ONE MOLE OF AN IONIC
SOLID INTO ITS GASEOUS IONS. IT IS A MEASURE OF THE STRENGTH OF THE IONIC BONDS WITHIN THE CRYSTAL LATTICE. A

HIGHER LATTICE ENERGY INDICATES A MORE STABLE, MORE STRONGLY BONDED IONIC COMPOUND.

THIS ARTICLE AIMS TO EXPLORE THE FACTORS AFFECTING LATTICE ENERGY AND APPLIES THESE PRINCIPLES TO DETERMINE WHICH
COMPOUND IN VARIOUS PAIRS EXHIBITS THE LARGER LATTICE ENERGY, WITH A PARTICULAR FOCUS ON CaO.

UNDERSTANDING LATTICE ENERGY

DEFINITION AND SIGNIFICANCE

L ATTICE ENERGY IS DEFINED AS THE ENERGY RELEASED WHEN IONS IN THE GASEOUS STATE COME TOGETHER TO FORM AN IONIC
SOLID. |T IS AN ESSENTIAL CONCEPT IN UNDERSTANDING THE STABILITY, SOLUBILITY, AND MELTING POINTS OF IONIC COMPOUNDS.
THE MAGNITUDE OF LATTICE ENERGY DEPENDS ON SEVERAL FACTORS, INCLUDING THE CHARGES ON THE IONS AND THE DISTANCE
BETWEEN THEM.

FACTORS AFFECTING LATTICE ENERGY

SEVERAL KEY FACTORS INFLUENCE THE MAGNITUDE OF LATTICE ENERGY:
o CHARGE OF THE |ONS: THE GREATER THE CHARGES ON THE IONS, THE STRONGER THE ELECTROSTATIC ATTRACTION,
LEADING TO HIGHER LATTICE ENERGY.

® SIzZE OF THE |ONS: SMALLER IONS CAN PACK MORE CLOSELY TOGETHER, INCREASING ELECTROSTATIC ATTRACTION AND
THUS INCREASING LATTICE ENERGY.

o CRYSTAL STRUCTURE: THE ARRANGEMENT OF IONS IN THE LATTICE CAN INFLUENCE HOW CLOSELY THEY ARE PACKED,
AFFECTING THE LATTICE ENERGY.

MATHEMATICALLY/ LATTICE ENERGY CAN BE APPROXIMATED USING THE BORN-HABER CYCLE OR ESTIMATED VIA THE COULOMB'S
LAW, WHICH STATES THAT THE ELECTROSTATIC ATTRACTION (AND THUS LATTICE ENERGY) IS PROPORTIONAL TO THE
PRODUCT OF THE CHARGES AND INVERSELY PROPORTIONAL TO THE DISTANCE BETWEEN THE IONS.

CALCULATING AND COMPARING LATTICE ENERGY



THe Born-LANDPY] EQUATION

THE MOST COMMON WAY TO ESTIMATE LATTICE ENERGY IS THROUGH THE BORN‘LAND EQUATION:

\[
E_{LaTtmice} = \rrac{N_A M z2"{+} (-3 e*{23}{4 \pI \varersiLon_O r_0O3 \LerT(1 - \rrAc{ 1}{N}\rIGHT)
\]

\W/ HERE:

- \(N_A\) = AVOGADRO'S NUMBER

- \(M\) = MADELUNG CONSTANT (DEPENDS ON THE CRYSTAL STRUCTURE)
-AGEMHI) anp \(Z2*{-3\) = CHARGES ON THE CATION AND ANION

- \(E\) = ELEMENTARY CHARGE

- \(\vAreprsiLon_0\) = VACUUM PERMITTIVITY

- \(r_0\) = DISTANCE BETWEEN IONS (SUM OF IONIC RADII)

- \(N\) = BorN ExPONENT (RELATED TO THE COMPRESSIBILITY OF THE IONS)

ALTHOUGH DETAILED CALCULATIONS ARE COMPLEX, THE KEY TAKEAWAY IS THAT IONS WITH HIGHER CHARGES AND SMALLER
RADII PRODUCE LARGER LATTICE ENERGIES.

APPLYING PRINCIPLES TO THE PAIR: CAO or OTHER COMPOUNDS

NO\X/, LET'S ANALYZE WHICH COMPOUND HAS THE LARGER LATTICE ENERGY WHEN COMPARING CALCIUM OXIDE (CAO) WITH
OTHER IONIC COMPOUNDS. THE PRIMARY COMPARISON WILL INVOLVE UNDERSTANDING THE CHARGES AND SIZES OF IONS
INVOLVED.

CAse Stupy: CAO vs. NaCL

loN CHARACTERISTICS

- CaO:

- CaLaium ion (\(CA™{2+3\))
- Oxioe 1oN (\(O™{2-3\))

- NaCL:

- SopiuM 1oN (\(NAM+3\))

- CHeoripe 1on (\(CL™-3\))

CHARGE CONSIDERATIONS

THE CHARGES ARE:
- CAO: \(+2\) anp \(-2))
- NaCL: \(+1\) ano \(-11)

THE HIGHER CHARGES IN CAO LEAD TO STRONGER ELECTROSTATIC ATTRACTIONS, THUS HIGHER LATTICE ENERGY.



Size oF lons

- loNic RADII:

-\(CaM2+3\): apPrOXIMATELY 100 PM
-\(O™{2-3\): ApPrOXIMATELY 140 PM
- \(INA™M{+3\): APPROXIMATELY 102 PM
-\(CL{-3\): APPROXIMATELY 181 PM

SMALLER IONS AND HIGHER CHARGES IN CAO CONTRIBUTE TO A LARGER LATTICE ENERGY COMPARED TO NACL.

CoNcCLUSION

GIVEN THE HIGHER IONIC CHARGES AND SMALLER IONIC RADII, CAO POSSESSES A LARGER LATTICE ENERGY THAN NACL.

Case Stupy: CAO vs. McO

loN CHARACTERISTICS

- CAO:

-\(Ca™{2+}\), \(O™{2-3\)
- McO:

-\(Ma™{2+3\)
-\(0™{2-3\)

COMPARISON ANALYSIS

BOTH COMPOUNDS INVOLVE IONS WITH SIMILAR CHARGES, BUT THE IONIC RADII DIFFER:
-\(Mc™{2+3\): APPROXIMATELY 72 PM
-\(CaM24+3\): apPrOXIMATELY 100 PM

SINCE MAGNESIUM ION IS SMALLER THAN CALCIUM ION, THE MGO LATTICE HAS IONS PACKED MORE CLOSELY, LEADING TO A
HIGHER LATTICE ENERGY.

CoNcLUSION

MGO HAS A LARGER LATTICE ENERGY COMPARED TO CAO BECAUSE THE SMALLER MG\(A{2+}\> ION RESULTS IN A SHORTER
DISTANCE BETWEEN IONS AND STRONGER ELECTROSTATIC ATTRACTION.

Case Stupy: CAO vs. SRO

loN CHARACTERISTICS

- CAO:
-\(Ca™{2+3\)
- SRO:



- \(Sr™{2+}\)
-\(0"{2-}\)

COoOMPARISON ANALYSIS

- \(SR™M2+3\): APPROXIMATELY 118 PM
-\(CA™{2+3\): aPPrOXIMATELY 100 PM

SINCE CALCIUM IS SMALLER THAN STRONTIUM, CAO WILL HAVE A HIGHER LATTICE ENERGY DUE TO SHORTER ION-ION DISTANCES.

CoNcLUSION

CAO WILL HAVE A LARGER LATTICE ENERGY THAN SRO, PRIMARILY BECAUSE OF THE SMALLER SIZE OF CALCIUM IONS.

Key TAKEAWAYS FOR COMPARING LATTICE ENERGIES

W/HEN CHOOSING WHICH COMPOUND HAS THE LARGER LATTICE ENERGY, CONSIDER:

- CHARGE MAGNITUDE: HIGHER IONIC CHARGES LEAD TO HIGHER LATTICE ENERGY.

- lonic RADII: SMALLER IONS INCREASE ELECTROSTATIC ATTRACTION DUE TO SHORTER DISTANCES.

- CRYSTAL STRUCTURE: MORE EFFICIENT PACKING CAN INFLUENCE THE LATTICE ENERGY, BUT FOR SIMILAR STRUCTURES, SIZE AND
CHARGE ARE PRIMARY FACTORS.

SUMMARY AND FINAL THOUGHTS

IN THE SPECIFIC CASE OF COMPARING CAO TO VARIOUS OTHER COMPOUNDS, THE DOMINANT FACTORS ARE THE IONIC CHARGES
AND THE SIZES OF THE CONSTITUENT 10NS. CALCIUM oXIDE (\(CAO\)) HAS IONS WITH A +2 AND -2 CHARGE, MAKING IT
INHERENTLY CAPABLE OF FORMING A STRONGER IONIC BOND COMPARED TO COMPOUNDS WITH LOWER CHARGES, SUCH AS NACL
or SRO. HowEVER, WHEN COMPARING CAO To MGO, THE SMALLER IONIC RADIUS OF MG\(*{2+}\) RESULTS IN MGO HAVING
A HIGHER LATTICE ENERGY.

THEREFORE, AMONG THE COMMON COMPOUNDS COMPARED TO CAOQ:

- CAO vs. NACL: CAO HAS A LARGER LATTICE ENERGY DUE TO HIGHER CHARGES AND SMALLER CATION RADIUS.
- CAO vs. MGO: MGO HAS A LARGER LATTICE ENERGY BECAUSE OF THE SMALLER MG\("{2+]}\) Ion.
- CAO vs. SRO: CAO HAS A LARGER LATTICE ENERGY BECAUSE OF THE SMALLER CALCIUM ION.

(UNDERSTANDING THESE PRINCIPLES ALLOWS CHEMISTS TO PREDICT THE STABILITY, SOLUBILITY, AND MELTING POINTS OF IONIC
COMPOUNDS, WHICH ARE ESSENTIAL IN VARIOUS APPLICATIONS RANGING FROM MATERIALS SCIENCE TO PHARMACEUTICALS.

IN CONCLUSION, WHEN ASKED TO CHOOSE THE COMPOUND WITH THE LARGER LATTICE ENERGY BET\WEEN CAO AND OTHER
COMPOUNDS, FOCUS ON THE MAGNITUDE OF IONIC CHARGES AND IONIC SIZES. THESE FACTORS PREDOMINANTLY DETERMINE THE
ELECTROSTATIC INTERACTIONS THAT DEFINE LATTICE ENERGY. CAO GENERALLY EXHIBITS HIGH LATTICE ENERGY OWING TO THE
+2 AND -2 CHARGES, BUT FOR COMPARISONS INVOLVING IONS WITH SMALLER RADII, COMPOUNDS LIKE MGO surpass CAO IN
LATTICE ENERGY. SUCH INSIGHTS ARE INVALUABLE FOR CHEMISTS DESIGNING MATERIALS WITH SPECIFIC PROPERTIES AND FOR
UNDERSTANDING THE FUNDAMENTAL NATURE OF IONIC BONDING.



FREQUENTLY AskeD QUESTIONS

FOR EACH PAIR, CHOOSE THE COMPOUND WITH THE LARGER LATTICE ENERGY: CAO OR
CaCLy?

CAO HAS THE LARGER LATTICE ENERGY BECAUSE IT HAS A HIGHER CHARGE ON ITS IONS (CA%T AND O?™) AND A SMALLER IONIC
RADIUS, LEADING TO STRONGER ELECTROSTATIC ATTRACTIONS COMPARED TO CACL,.

WHY DOES CAO EXHIBIT A HIGHER LATTICE ENERGY THAN CACL,?

CAQ’S IONS HAVE HIGHER CHARGES (+2 AND ‘2) AND ARE SMALLER IN SIZE, WHICH INCREASES THE ELECTROSTATIC
ATTRACTION BETWEEN IONS, RESULTING IN A HIGHER LATTICE ENERGY COMPARED TO CACLQ.

How DOES IONIC CHARGE AFFECT LATTICE ENERGY IN COMPOUNDS LIKE CAO AND
CaCL,?

HIGHER IONIC CHARGES INCREASE THE ELECTROSTATIC FORCES BETWEEN IONS, THUS INCREASING LATTICE ENERGY. SINCE O2~
CARRIES A -2 CHARGE, CAO HAS A HIGHER LATTICE ENERGY THAN CACL,, WHERE CL™ HAS ONLY A -1 CHARGE.

BeTweeN CAO AND CACL,, WHICH COMPOUND’S LATTICE ENERGY IS MORE INFLUENCED
BY IONIC SIZE OR CHARGE?

THE LATTICE ENERGY IS MORE INFLUENCED BY IONIC CHARGE; CAQ’S HIGHER CHARGES (+2 AND ‘2) LEAD TO STRONGER
ATTRACTIONS THAN IN CACL2, \WHERE IONS HAVE LOWER CHARGES, DESPITE SIMILARITIES IN IONIC SIZES.

\WHAT ROLE DOES IONIC RADIUS PLAY IN DETERMINING THE LATTICE ENERGY OF CAO
VERSUS CACL,?

SMALLER IONIC RADII LEAD TO STRONGER ELECTROSTATIC ATTRACTIONS; HOWEVER, IN THIS CASE, THE PRIMARY FACTOR IS THE
HIGHER IONIC CHARGES IN CAO, WHICH OUT\WEIGH DIFFERENCES IN IONIC SIZE, RESULTING IN A HIGHER LATTICE ENERGY.

ADDITIONAL RESOURCES

For EAcH PAIR, CHoose THE CoMPOUND W/ ITH THe LARGER LATTICE ENERGY, AND ExPLAIN YoUR CHolce: CAO Or

IN THE REALM OF INORGANIC CHEMISTRY, UNDERSTANDING LATTICE ENERGY IS FUNDAMENTAL TO PREDICTING THE STABILITY,
SOLUBILITY, AND OVERALL PROPERTIES OF IONIC COMPOUNDS. W/HEN COMPARING COMPOUNDS SUCH AS CALCIUM OXIDE (CAO)
WITH OTHER SIMILAR IONIC SUBSTANCES, LATTICE ENERGY BECOMES A CRUCIAL FACTOR IN DETERMINING THEIR RELATIVE
STRENGTHS AND BEHAVIORS. TODAY, WE DELVE INTO THE COMPARISON BETWEEN CALCIUM OXIDE AND A HYPOTHETICAL OR
RELATED COMPOUND, EXPLORING WHICH ONE EXHIBITS A LARGER LATTICE ENERGY AND WHY. THIS ANALYSIS NOT ONLY
ILLUMINATES THE PRINCIPLES UNDERPINNING IONIC BONDING BUT ALSO PROVIDES INSIGHTS INTO HOW ATOMIC AND IONIC
CHARACTERISTICS INFLUENCE THE ENERGETIC LANDSCAPE OF CRYSTALLINE SOLIDS.

WHAT Is LATTICE ENERGY AND WHY DoES |T MATTER?
LATTICE ENERGY IS DEFINED AS THE ENERGY RELEASED WHEN ONE MOLE OF AN IONIC CRYSTALLINE SOLID FORMS FROM ITS
CONSTITUENT IONS IN THE GAS PHASE. CONVERSELY, IT CAN BE VIEWED AS THE ENERGY REQUIRED TO BREAK DOWN AN IONIC

SOLID INTO ITS GASEOUS IONS. |T ESSENTIALLY MEASURES THE STRENGTH OF THE IONIC BONDS WITHIN A CRYSTAL LATTICE.

\WHY IS LATTICE ENERGY SIGNIFICANT?



- PREDICTS STABILITY: HIGHER LATTICE ENERGY INDICATES A MORE STABLE IONIC COMPOUND.

- INFLUENCES SOLUBILITY: GENERALLY, COMPOUNDS WITH HIGHER LATTICE ENERGIES ARE LESS SOLUBLE BECAUSE MORE ENERGY
IS NEEDED TO DISSOCIATE THE LATTICE.

- AFFECTS MELTING AND BOILING POINTS: ELEVATED LATTICE ENERGIES CORRESPOND TO HIGHER MELTING AND BOILING POINTS.
- IMPACTS REACTIVITY: THE STRENGTH OF THE IONIC BONDS IMPACTS HOW COMPOUNDS REACT UNDER VARIOUS CONDITIONS.

UNDERSTANDING THE FACTORS THAT INFLUENCE LATTICE ENERGY HELPS CHEMISTS DESIGN AND UTILIZE IONIC COMPOUNDS MORE
EFFECTIVELY, WHETHER IN INDUSTRIAL APPLICATIONS, MATERIALS SCIENCE, OR CHEMICAL SYNTHESIS.

FUNDAMENTAL FACTORS INFLUENCING LATTICE ENERGY
Berore COMPARING CAO WITH OTHER COMPOUNDS, IT’S ESSENTIAL TO UNDERSTAND WHAT DETERMINES LATTICE ENERGY:

1. CHARGE OF THE |ONS: THE MAGNITUDE OF THE IONIC CHARGES SIGNIFICANTLY AFFECTS LATTICE ENERGY. T HE GREATER THE
CHARGES, THE STRONGER THE ELECTROSTATIC ATTRACTION, LEADING TO HIGHER LATTICE ENERGY.

2. loNic RADII: SMALLER IONS CAN PACK MORE CLOSELY, INCREASING COULOMBIC ATTRACTION AND THUS INCREASING LATTICE
ENERGY.

3. CRYSTAL STRUCTURE: THE ARRANGEMENT OF IONS INFLUENCES THE EFFICIENCY OF PACKING AND THE OVERALL STRENGTH OF
THE LATTICE.

4. POLARIZABILITY: LESS POLARIZABLE IONS TEND TO FORM STRONGER IONIC BONDS, CONTRIBUTING TO HIGHER LATTICE
ENERGIES.

THESE FACTORS ARE OFTEN COMBINED USING THE COULOMB’S LAW APPROXIMATION:

\[
E_{\text{LAaTTICE}} \PROPTO \FRAC{Q_1 Q_ 2}{r}
\]

wHERE \( Q_1\) anD \( Q_2 \) ARE THE CHARGES ON THE IONS, AND \( R \) IS THE DISTANCE BETWEEN THEIR NUCLEI.

Case STupy: CaLcium Oxipe (CAQ) vs. OTHer lonic CoMPOUNDS

LET'S ANALYZE THE SPECIFIC EXAMPLE OF CALCIUM OXIDE (CAO) COMPARED WITH A SIMILAR COMPOUND—SAY , MAGNESIUM
OXIDE (MGC))—TO UNDERSTAND WHICH HAS A LARGER LATTICE ENERGY AND WHY.

CaLcium Oxipe (CAO): A BrIEF OVERVIEW

- lonic ComposiTion: CA\(M{2+3\) ano O\(M{2-3\)

- lonic Rapii: CaLciuMm ion (~1.00 ] ), oxipe lon (~1.40 ] )

- PROPERTIES: HIGH MELTING POINT (~2850°C), LOW SOLUBILITY IN WATER, AND NOTABLE STABILITY OWING TO STRONG
IONIC BONDS.

MacNesiuM Oxipe (McO): A Brier OVERVIEW

- lonic ComposiTion: Mc\(M{2+3\) ano O\(*{2-3\)

- lonic RaDIi: MAGNESIUM 10N (~0.72 [F] ), oxipE ion (~1.40 ] )
- PROPERTIES: SIMILAR TO CAO, WITH HIGH MELTING POINT (~2852°C) AND STABILITY.

CoMPARING LATTICE ENerGIES: CAO vs. McO
STeP 1: ASSESSING |oN CHARGES

BOTH COMPOUNDS FEATURE IONS WITH CHARGES OF \( \PM 2 \), SO CHARGE MAGNITUDE ALONE DOESN'T DIFFERENTIATE THEIR



LATTICE ENERGIES.
STEP 2: ANALYZING loNIC RADII

- MagnesiuM 1oN (\( \TExT{MG}"{2+3} \)) HAS A sMALLER rADIUS (~0.72 [F] ) compared To caLciuM (\(
\texT{Ca}*{2+}\), ~1.00 ).

- THe oxipe 1oN (\( \TexT{O}"*{2-} \)) HAS A RADIUS OF ABOUT 1.40 IN BOTH COMPOUNDS.

Step 3: ApPLYING CoUuLoMB's LAaw

SINCE LATTICE ENERGY 1S PROPORTIONAL TO \( \FRAC{Q 1 Q_2}{r} \), THE KEY DIFFERENCE STEMS FROM THE SIZE OF THE
CATIONS:

\[
E_{\text{LAaTTICE}} \PROPTO \FRAC{(2)(2)}{R}
\]

- For McO: \(r \) ~ suMm oF rADII (~0.72 + 1.40=2.12]] )
-For CAO: \(r\)~ 1.00+ 1.40=2.40

Because Mc\("{2+3\) IS SMALLER, THE IONS ARE PACKED MORE TIGHTLY, RESULTING IN A LARGER COULOMBIC ATTRACTION.

CoNCLUSION: MGO HAS A HIGHER LATTICE ENERGY THAN CAO DUE TO THE SMALLER MG\(*{2+}\) ION, WHICH ALLOWS IONS
TO BE PACKED MORE CLOSELY, STRENGTHENING THE ELECTROSTATIC ATTRACTION.

ExpaNDING THE CoMpParISON: CAO vs. NaCL

WHILE CAO AND MGO ARE BOTH ALKALINE EARTH METAL OXIDES, COMPARING CAQO TO A DIFFERENT IONIC COMPOUND LIKE
SODIUM CHLORIDE (NACL) OFFERS FURTHER PERSPECTIVE.

NACL CoMPOSITION:

- lons: NA\(*{+3\) ano CL\(M{-3\)
- lonic Rabii: NA\(M{+3\) (~1.02 7 ), C\(*{-}\) (~1.81F )

FACTORS:

- CHARGE: NA\("{+3\) ano CL\({-3\) carrY cHArGES oF \(\PM 1\), untike Ca\("{2+}\) ano O\(*{2-}\).

- IMPACT ON LATTICE ENERGY: SINCE CHARGES ARE LOWER, LATTICE ENERGY FOR NACL IS SIGNIFICANTLY LESS THAN THAT FOR
CAO.

ESTIMATED LATTICE ENERGIES:

- CAO: HiGH, DUE TO +2 AND -2 CHARGES AND RELATIVELY SMALL IONIC RADII.
- NACL: LOWER, OWING TO + 1 AND -1 CHARGES AND LARGER IONIC RADII.

OuTcoMe: CALCIUM OXIDE EXHIBITS A MUCH LARGER LATTICE ENERGY THAN SODIUM CHLORIDE, PRIMARILY BECAUSE OF HIGHER
IONIC CHARGES AND RELATIVELY SMALLER CATION SIZE IN CALCIUM COMPARED TO SODIUM.

WHY Does CAO HAVE A LARGE LATTICE ENERGY?

GIVEN THE ANALYSES ABOVE, CAQ’s LATTICE ENERGY IS NOTABLY HIGH, BUT NOT NECESSARILY THE HIGHEST AMONG ALL IONIC
COMPOUNDS. SEVERAL FACTORS CONTRIBUTE TO ITS SUBSTANTIAL LATTICE ENERGY:

1. HigH loNic CHARGES: BOTH CALCIUM AND OXYGEN IONS ARE DOUBLY CHARGED, RESULTING IN STRONG ELECTROSTATIC



ATTRACTIONS.

2. MoberATE lonic Rapii: CALCIUM's 1oNIC RADIUS (~1.00 ] ) IS SMALL ENOUGH TO FACILITATE CLOSE PACKING.
3. CrYSTAL STRUCTURE: CALCIUM OXIDE ADOPTS A STRONGLY PACKED CRYSTAL LATTICE (ROCK SALT STRUCTURE),
MAXIMIZING ELECTROSTATIC INTERACTIONS.

IN COMPARISON TO OTHER COMPOUNDS WITH SIMILAR CHARGES, SUCH AS BAO (BARIUM OXIDE)/ WHICH FEATURES LARGER
CATIONS, CAQ’s LATTICE ENERGY SURPASSES THOSE WITH LARGER IONIC RADII.

PrRACTICAL IMPLICATIONS OF HiGH LATTICE ENErGY IN CAO
THE CONSIDERABLE LATTICE ENERGY OF CALCIUM OXIDE EXPLAINS SEVERAL OF ITS PHYSICAL AND CHEMICAL PROPERTIES:

- HiGH MELTING POINT: THE ENERGY NEEDED TO BREAK THE LATTICE IS SUBSTANTIAL, RESULTING IN MELTING POINTS EXCEEDING
2800°C.

- Low SOLUBILITY: STRONG IONIC BONDS RESIST DISSOCIATION IN WATER, MAKING CAQO RELATIVELY INSOLUBLE.

- CHEMICAL STABILITY: THE ROBUST LATTICE CONFERS STABILITY, ENABLING CAQO TO SERVE AS A REFRACTORY MATERIAL IN
HIGH-TEMPERATURE APPLICATIONS.

SUMMARY AND FINAL REMARKS

IN THE COMPARATIVE ANALYSIS BETWEEN CALCIUM OXIDE AND OTHER IONIC COMPOUNDS, IT BECOMES CLEAR THAT THE
COMPOUND WITH HIGHER LATTICE ENERGY IS TYPICALLY THE ONE WITH HIGHER IONIC CHARGES AND SMALLER IONIC RADII, WHICH
PRODUCE STRONGER ELECTROSTATIC FORCES WITHIN THE CRYSTAL LATTICE.

KEY TAKEAWAYS:

- CAO vs. MGO: MGO HAS A LARGER LATTICE ENERGY DUE TO SMALLER MG\("{2+3}\) Ions.
- CAO vs. NaCL: CAO’s LATTICE ENERGY FAR EXCEEDS NACL'S BECAUSE OF HIGHER IONIC CHARGES AND SMALLER CATION SIZE.
- W/ITHIN SIMILAR COMPOUNDS, SMALLER IONS AND HIGHER CHARGES LEAD TO INCREASED LATTICE ENERGY.

UNDERSTANDING THESE PRINCIPLES ENABLES CHEMISTS TO PREDICT MATERIAL PROPERTIES EFFECTIVELY, TAILOR COMPOUNDS FOR
SPECIFIC APPLICATIONS, AND COMPREHEND THE UNDERLYING FORCES THAT STABILIZE IONIC CRYSTALS. CALCIUM OXIDE'S HIGH
LATTICE ENERGY IS A TESTAMENT TO THE STRENGTH OF IONIC BONDS IN COMPOUNDS WHERE HIGH CHARGES AND COMPACT IONS
COME TOGETHER—A FACTOR THAT INFLUENCES ITS STABILITY, MELTING POINT, AND PRACTICAL USES IN INDUSTRY.

IN ESSENCE, WHEN COMPARING COMPOUNDS LIKE CAO WITH OTHERS, THE COMPOUND WITH THE LARGER LATTICE ENERGY IS THE
ONE WHOSE IONS ARE MORE STRONGLY ATTRACTED TO EACH OTHER DUE TO HIGHER CHARGES AND SMALLER SIZES. IN THIS CASE,
CALCIUM OXIDE’S LATTICE ENERGY IS SIGNIFICANT BUT SURPASSED BY COMPOUNDS LIKE MAGNESIUM OXIDE, OWING TO THE
SMALLER size of Mc\("{2+3\).
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