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UNDERSTANDING WHETHER A PROCESS OCCURS SPONTANEOUSLY OR REQUIRES EXTERNAL ENERGY INPUT IS FUNDAMENTAL IN
CHEMISTRY. THE DISSOLUTION OF SALT (SoDIUM CHLORIDE, NACL) IN WATER IS A COMMON PHENOMENON OBSERVED DAILY,
FROM SALT SHAKERS TO INDUSTRIAL PROCESSES. HO\X/EVER, WHETHER THIS PROCESS HAPPENS SPONTANEOUSLY OR NOT
DEPENDS ON THE THERMODYNAMIC PRINCIPLES GOVERNING IT. IN THIS ARTICLE, WE WILL EXPLORE THE FACTORS INFLUENCING
SPONTANEITY, ANALYZE THE DISSOLUTION OF SALT IN WATER, AND CLARIFY WHY, UNDER CERTAIN CONDITIONS, THIS PROCESS
MAY OR MAY NOT BE SPONTANEOUS.

WHAT Does SPoNTANEOUS MEAN IN CHEMISTRY?

BEFORE ANALYZING THE SPECIFIC CASE OF SALT DISSOLVING IN WATER, IT’S ESSENTIAL TO UNDERSTAND WHAT “SPONTANEOUS™
ENTAILS WITHIN THE REALM OF CHEMISTRY.

DEFINITION OF SPONTANEOUS PROCESSES

A PROCESS IS CONSIDERED SPONTANEOUS IF IT OCCURS NATURALLY UNDER A SET OF SPECIFIED CONDITIONS WITHOUT NEEDING
EXTERNAL ENERGY INPUT. |T DOES NOT NECESSARILY MEAN THE PROCESS IS FAST, SOME SPONTANEOUS PROCESSES OCCUR VERY
SLOWLY, LIKE DIAMOND FORMATION OVER GEOLOGICAL TIMESCALES.

THERMODYNAMIC PERSPECTIVE

SPONTANEITY IS PRIMARILY DETERMINED BY THE CHANGE IN GIBBS FREE ENERGY (\(\DELTA G\)). THE GENERAL RULE IS:
- IF \(\DeLTA G < 0\), THE PROCESS IS SPONTANEOUS.

- IF \(\DeLTA G > 0\), THE PROCESS IS NON-SPONTANEOUS AND REQUIRES ENERGY INPUT TO PROCEED.

- IF \(\DeLTA G = 0\), THE SYSTEM IS AT EQUILIBRIUM.

THe GIBBS FREE ENERGY CHANGE INTEGRATES ENTHALPY (\(\DeLTA H\)), enTropy (\(\DeLTA S\)), AND TEMPERATURE
(\(T\)) VIA THE RELATIONSHIP:

\[
\DeLTa G =\DeLtaH- T \DeLta S

\]

(UNDERSTANDING THESE PARAMETERS IS KEY TO ANALYZING SALT DISSOLVING IN WATER.

THERMODYNAMICS OF SALT DISSOLVING IN W ATER

THE PROCESS OF SALT DISSOLVING INVOLVES BREAKING IONIC BONDS IN THE SALT CRYSTAL AND FORMING INTERACTIONS
BETWEEN IONS AND WATER MOLECULES. LET’S EXPLORE EACH THERMODYNAMIC COMPONENT.



ENTHALPY CHANGE (\(\DeLTa H\))

DISSOLVING SALT IS AN ENDOTHERMIC OR EXOTHERMIC PROCESS DEPENDING ON THE SPECIFIC INTERACTIONS INVOLVED. FOR
NACL:

- THE LATTICE ENERGY (ENERGY REQUIRED TO BREAK IONIC BONDS) IS POSITIVE, INDICATING AN ENERGY INPUT.

- THE HYDRATION ENERGY (ENERGY RELEASED WHEN WATER MOLECULES SURROUND IONS) IS ALSO POSITIVE, BUT USUALLY LESS
THAN LATTICE ENERGY.

IN THE cASE oF NACL, THE oVERALL \(\DELTA H\) IS SLIGHTLY POSITIVE OR NEAR ZERO, MEANING THE PROCESS IS NEARLY
THERMALLY NEUTRAL OR MILDLY ENDOTHERMIC.

EnTROPY CHANGE (\(\DELTA S\))

DISSOLVING SALT INCREASES DISORDER BECAUSE THE ORDERED CRYSTAL LATTICE BECOMES DISPERSED IONS IN SOLUTION,
LEADING TO A POSITIVE \(\DeLTA S\). TvpicaLLy, \(\DELTA S\) FOR SALT DISSOLUTION IS POSITIVE, FAVORING
SPONTANEITY AT HIGHER TEMPERATURES.

TEMPERATURE DEPENDENCE

Because \(\DeLTA G = \DeLTA H - T \DELTA S\), TEMPERATURE PLAYS A CRUCIAL ROLE. FOR SALTS Like NACL, THE
PROCESS TENDS TO BE SPONTANEOUS AT HIGHER TEMPERATURES WHERE THE \(T \DeLTA S\) Term ouTweEIGHS THE \(\DELTA

H\).

Is DiISSOLVING SALT IN WATER SPONTANEOUS?

THE SPONTANEITY OF SALT DISSOLVING IN WATER DEPENDS ON THE SPECIFIC CONDITIONS, PRIMARILY TEMPERATURE AND THE
NATURE OF THE SALT AND SOLVENT.

STANDARD ConpITIONS AND NACL

UNDER TYPICAL ROOM TEMPERATURE CONDITIONS (~25°C), NACL DISSOLVES READILY IN WATER. IN THERMODYNAMIC TERMS:
- \(\DeLTA H\) IS SLIGHTLY POSITIVE OR NEAR ZERO.

- \(\DeLTaA S\) Is PoOSITIVE.

- THe ResULTING \(\DELTA G\) IS NEGATIVE OR CLOSE TO ZERO, INDICATING A SPONTANEOUS PROCESS.

THEREFORE, UNDER STANDARD CONDITIONS, DISSOLVING NACL IN WATER IS GENERALLY SPONTANEOUS.

\W/HEN MIGHT DissoLuTIoN NoT BE SPONTANEOUS?

IF THE PROCESS IS DESCRIBED AS “SALT DISSOLVES IN WATER. NOT SPONTANEOUS,” IT COULD BE UNDER SPECIFIC, ATYPICAL
CONDITIONS SUCH AS:

- VERY LOW TEMPERATURES, WHERE THE \(T \DELTA S\) TERM IS INSUFFICIENT TO DRIVE SPONTANEITY.

- HIGH CONCENTRATIONS LEADING TO SATURATION, WHERE THE SOLUTION HAS REACHED EQUILIBRIUM, AND NO NET DISSOLUTION
OCCURS.

- PRESENCE OF OTHER SOLUTES OR INTERACTIONS THAT ALTER THERMODYNAMIC FAVORABILITY.

IN MOST PRACTICAL CIRCUMSTANCES, SALT READILY DISSOLVES SPONTANEOUSLY AT ROOM TEMPERATURE, BUT IN CONTROLLED
EXPERIMENTS OR EXTREME CONDITIONS, IT MAY NOT.



FACTORS AFFECTING SPONTANEITY OF SALT DISSOLUTION

SEVERAL FACTORS INFLUENCE WHETHER SALT DISSOLVES SPONTANEOUSLY:

TEMPERATURE

INCREASING TEMPERATURE GENERALLY INCREASES \(T \DeLTA S\), ProMoTING DISsoLUTION IF \(\DELTA S\) Is PoSITIVE. For
SALTS WITH ENDOTHERMIC DISSOLUTION, HIGHER TEMPERATURE FAVORS SPONTANEITY.

NATURE OF THE SALT AND SOLVENT

THE SPECIFIC LATTICE ENERGY AND HYDRATION ENERGY DETERMINE THE THERMODYNAMIC FAVORABILITY. FOR EXAMPLE, SALTS
WITH HIGH LATTICE ENERGY REQUIRE MORE ENERGY TO DISSOLVE AND MAY NOT DISSOLVE SPONTANEOUSLY AT LOWER
TEMPERATURES.

CONCENTRATION AND SATURATION

AT SATURATION, THE SOLUTION IS AT EQUILIBRIUM, AND NO FURTHER DISSOLUTION OCCURS UNLESS CONDITIONS CHANGE. THIS
STATE IS TECHNICALLY AT THE BOUNDARY BETWEEN SPONTANEOUS AND NON-SPONTANEOUS.

PRESSURE

ALTHOUGH PRESSURE EFFECTS ARE MINIMAL FOR DISSOLVING SOLIDS IN LIQUIDS, THEY CAN INFLUENCE SOLUBILITY IN CERTAIN
CASES, ESPECIALLY WITH GASES.

PRACTICAL IMPLICATIONS AND APPLICATIONS

UNDERSTANDING THE SPONTANEITY OF SALT DISSOLUTION HAS PRACTICAL SIGNIFICANCE IN VARIOUS FIELDS.

INDUSTRIAL PROCESSES

MANUFACTURING SALTS, PHARMACEUTICALS, AND FOOD PRODUCTS RELIES ON PREDICTABLE SOLUBILITY BEHAVIORS.

ENVIRONMENTAL CONSIDERATIONS

SALT RUNOFF AND WATER SALINITY INVOLVE DISSOLUTION PROCESSES THAT CAN IMPACT ECOSYSTEMS.

LABORATORY AND EXPERIMENTAL DESIGN

KNOWING WHETHER A PROCESS IS SPONTANEOUS HELPS IN DESIGNING EXPERIMENTS AND UNDERSTANDING REACTION DYNAMICS.

SUMMARY AND KEY T AKEAWAYS

- THE DISSOLUTION OF SALT IN WATER IS GENERALLY A SPONTANEOUS PROCESS UNDER NORMAL CONDITIONS DUE TO
FAVORABLE ENTROPY CHANGES.



- THERMODYNAMIC ANALYSIS VIA GIBBS FREE ENERGY CONFIRMS THAT AT TYPICAL TEMPERATURES, THE PROCESS IS
SPONTANEOUS FOR SALTS LIKE NACL.

- CONDITIONS SUCH AS LOW TEMPERATURE, HIGH SALT CONCENTRATION, OR SPECIFIC ENVIRONMENTAL FACTORS CAN RENDER
THE PROCESS NON-SPONTANEOUS.

- UNDERSTANDING THE BALANCE OF ENTHALPY AND ENTROPY CONTRIBUTIONS IS ESSENTIAL TO PREDICTING AND CONTROLLING
DISSOLUTION PROCESSES.

CoNcLUSION

IN CONCLUSION, WHETHER SALT DISSOLVING IN WATER IS SPONTANEOUS DEPENDS ON THERMODYNAMIC PARAMETERS AND
ENVIRONMENTAL CONDITIONS. UNDER STANDARD CIRCUMSTANCES, THIS PROCESS IS SPONTANEOUS BECAUSE THE INCREASE IN
ENTROPY AND FAVORABLE INTERACTIONS OUTWEIGH THE ENERGY REQUIRED TO BREAK IONIC BONDS. HO\X/EVER, IN SPECIFIC
SCENARIOS—SUCH AS EXTREMELY LOW TEMPERATURES OR SATURATED SOLUTIONS—IT MAY NOT OCCUR SPONTANEOUSLY.
RECOGNIZING THESE FACTORS IS CRUCIAL FOR CHEMISTS, ENGINEERS, AND ENVIRONMENTAL SCIENTISTS ALIKE TO PREDICT AND
MANIPULATE SOLUBILITY PROCESSES EFFECTIVELY.

REMEMBER: ALWAYS CONSIDER THE THERMODYNAMIC CONTEXT AND ENVIRONMENT AL CONDITIONS WHEN EVALUATING THE
SPONTANEITY OF A CHEMICAL PROCESS.

FREQUENTLY AskeD QUESTIONS

IS THE PROCESS OF SALT DISSOLVING IN WATER SPONTANEOUS?

NO, DISSOLVING SALT IN WATER IS NOT SPONTANEOUS UNDER STANDARD CONDITIONS.

\WHAT FACTORS DETERMINE WHETHER SALT DISSOLVING IN WATER IS SPONTANEOUS?

FACTORS INCLUDE THE CHANGE IN FREE ENERGY (AG), TEMPERATURE, AND THE NATURE OF THE SOLUTE AND SOLVENT
INTERACTIONS.

\WHY IS SALT DISSOLVING IN WATER CONSIDERED NON-SPONTANEOUS?

BECAUSE THE OVERALL FREE ENERGY CHANGE FOR THE PROCESS IS POSITIVE, INDICATING IT REQUIRES EXTERNAL ENERGY INPUT.

CAN TEMPERATURE AFFECT THE SPONTANEITY OF SALT DISSOLVING IN WATER?

YESI INCREASING TEMPERATURE CAN SOMETIMES MAKE THE PROCESS MORE SPONTANEQOUS BY AFFECTING ENTHALPY AND ENTROPY
CHANGES.

How DOES ENTROPY RELATE TO THE SPONTANEITY OF SALT DISSOLVING?

AN INCREASE IN ENTROPY (DISORDER) DURING DISSOLUTION FAVORS SPONTANEITY, BUT IF THE PROCESS DECREASES ENTROPY, IT
MAY BE NON-SPONTANEOUS.

IS DISSOLVING SALT IN WATER AN ENDOTHERMIC OR EXOTHERMIC PROCESS?

DISSOLUTION OF SALT IN WATER IS TYPICALLY ENDOTHERMIC, ABSORBING HEAT FROM THE SURROUNDINGS.



\WHAT ROLE DOES THE LATTICE ENERGY OF SALT PLAY IN ITS DISSOLUTION?

HIGH LATTICE ENERGY MAKES SALT LESS LIKELY TO DISSOLVE SPONTANEOUSLY BECAUSE IT REQUIRES MORE ENERGY TO BREAK
THE IONIC BONDS.

CAN EXTERNAL WORK OR ENERGY MAKE THE DISSOLUTION OF SALT SPONTANEOUS?

YES, APPLYING EXTERNAL ENERGY OR WORK CAN DRIVE THE PROCESS TO BE SPONTANEOUS EVEN IF IT IS NOT NATURALLY SO.

How CAN UNDERSTANDING SPONTANEITY HELP IN INDUSTRIAL PROCESSES INVOLVING
SALT SOLUTIONS?

KNOWING WHETHER A PROCESS IS SPONTANEOUS HELPS OPTIMIZE CONDITIONS, SAVING ENERGY AND IMPROVING EFFICIENCY IN
INDUSTRIAL APPLICATIONS.

ADDITIONAL RESOURCES

CHoOSE WHETHER THE ProCESS BELOW |s SPoONTANEOUS OrR NOT SPONTANEOUS: SALT DiSsoLVES IN WATER. NoT
SPONTANEOUS.

UNDERSTANDING WHETHER A PROCESS IS SPONTANEOUS OR NON-SPONTANEOUS IS FUNDAMENTAL IN CHEMISTRY, ESPECIALLY
WHEN ANALYZING SOLUTIONS, REACTIONS, AND PHASE CHANGES. IN THIS DETAILED EXPLORATION, WE WILL EXAMINE THE

DISSOLUTION OF SALT IN WATER, SCRUTINIZE THE PRINCIPLES THAT GOVERN SPONTANEITY, AND CLARIFY WHY, UNDER SPECIFIC
CONDITIONS, SALT DISSOLVING IN WATER MAY BE CONSIDERED NON-SPONTANEOUS.

DEFINING SPONTANEITY IN CHEMICAL PROCESSES

BEFORE DELVING INTO THE SPECIFIC PROCESS OF SALT DISSOLVING, IT’S ESSENTIAL TO CLARIFY WHAT SPONTANEITY MEANS IN A
CHEMICAL CONTEXT.

WHAT DOES SPONTANEOUS MEAN?

- A PROCESS IS SPONTANEOUS IF IT OCCURS NATURALLY UNDER GIVEN CONDITIONS WITHOUT NEEDING EXTERNAL ENERGY INPUT.
- CONVERSELY/ A NON-SPONTANEOUS PROCESS REQUIRES CONTINUOUS ENERGY INPUT TO PROCEED OR SUSTAIN ITSELF.

Key POINT: SPONTANEITY IS A THERMODYNAMIC CONCEPT, NOT NECESSARILY LINKED TO THE SPEED OR RATE OF A PROCESS.

THERMODYNAMIC CRITERIA FOR SPONTANEITY

THE SPONTANEITY OF A PROCESS DEPENDS ON THE CHANGE IN GIBBS FREE ENErGY (AG):
- AG < O: THE PROCESS IS SPONTANEOUS.
- AG = 0: THE SYSTEM IS AT EQUILIBRIUM.

- AG > O: THE PROCESS IS NON-SPONTANEOUS.

THE RELATION IS GIVEN BY:



\l

AG=AH-TAS
\]
X/ HERE:

- AH = CHANGE IN ENTHALPY
- T = ABSOLUTE TEMPERATURE (KELVIN)
- AS = CHANGE IN ENTROPY

UNDERSTANDING HOW THESE THERMODYNAMIC PARAMETERS INFLUENCE AG HELPS PREDICT WHETHER SALT DISSOLVING WILL
OCCUR SPONTANEOQUSLY.

THE DissoLUTION oF SALT IN WATER: AN OVERVIEW

SALT, SPECIFICALLY SODIUM CHLORIDE (NACL), DISSOLVES IN WATER PRIMARILY THROUGH A PROCESS CALLED DISSOLUTION
OR HYDRATION.

THe DissoLUTION PROCESS

- WHEN SALT IS ADDED TO WATER, THE IONIC LATTICE OF NACL BREAKS APART.
- W ATER MOLECULES HYDRATE THE INDIVIDUAL SODIUM (NA+> AND CHLORIDE (CL_> IONS.
- THE PROCESS RESULTS IN A UNIFORM SOLUTION WHERE IONS ARE DISPERSED THROUGHOUT THE SOLVENT.

THE OVERALL DISSOLUTION CAN BE SUMMARIZED AS:

\l

\TexT{NACL (5)} \riGHTARROW \TEXT{NA}'+ (AQ) + \TEXT{CL}"- (AQ)

\]

ANALYZING THE THERMODYNAMICS OF SALT DISSOLVING

THE SPONTANEITY OF SALT DISSOLVING HINGES ON THE THERMODYNAMIC PARAMETERS INVOLVED, PRIMARILY ENTHALPY (AH)
AND ENTROPY (AS).

ENTHALPY CHANGE (AH)

- For NACL DISSOLVING IN WATER, THE PROCESS IS GENERALLY ENDOTHERMIC OR NEARLY THERMONEUTRAL.
- BREAKING THE IONIC LATTICE REQUIRES ENERGY (LATTICE ENERGY), WHICH IS HIGH.
- HYDRATION OF IONS RELEASES ENERGY, WHICH CAN COMPENSATE FOR THE LATTICE ENERGY.

IN MANY CASES:
- THE LATTICE ENERGY (ENERGY NEEDED TO BREAK THE IONIC BONDS) IS POSITIVE.

- THE HYDRATION ENERGY (ENERGY RELEASED WHEN IONS INTERACT WITH WATER) IS NEGATIVE.
- THE NET AH DEPENDS ON THE BALANCE BETWEEN THESE TWO.



For NACL:

- THE OVERALL AH IS CLOSE TO ZERO OR SLIGHTLY POSITIVE, INDICATING THE PROCESS IS ONLY MARGINALLY ENDOTHERMIC OR
THERMONEUTRAL.

EnTROPY CHANGE (AS)

- DISSOLVING SALT INCREASES DISORDER IN THE SYSTEM.
- THE CRYSTALLINE LATTICE IS ORDERED; WHEN IT DISSOLVES, IONS ARE DISPERSED, INCREASING ENTROPY.

ExPECTED AS:

- POSITIVE, FAVORING SPONTANEITY AT HIGHER TEMPERATURES.

CoMBINING THERMODYNAMIC FACTORS

- BEcAuUsE THE DISSoLUTION oF NACL INVOLVES A SLIGHT ENDOTHERMIC STEP BUT A SIGNIFICANT INCREASE IN ENTROPY, THE
PROCESS IS GENERALLY SPONTANEOUS AT ROOM TEMPERATURE.

IN SUMMARY:
- AT ROOM TEMPERATURE, SALT DISSOLVING IN WATER IS SPONTANEOUS.

- AT VERY LOW TEMPERATURES, THE PROCESS MAY BECOME NON-SPONTANEOUS IF THE ENTHALPY DOMINATES, BUT THIS IS
RARELY ENCOUNTERED IN TYPICAL CONDITIONS.

WHY MIGHT SALT DissoLVING Be ConsIDERED NOT SPONTANEOUS?

DESPITE THE TYPICAL UNDERSTANDING THAT SALT DISSOLVING IN WATER IS SPONTANEOUS, THERE ARE SPECIFIC CONDITIONS OR
CONTEXTS WHERE IT MIGHT BE CONSIDERED NOT SPONTANEOUS.

ConDITIONS LEADING TO NON-SPONTANEITY

1. SUPERSATURATION AND T EMPERATURE DEPENDENCE

- |F THE SOLUTION IS ALREADY SATURATED AND COOLED SIGNIFICANTLY, THE PROCESS OF DISSOLVING MORE SALT BECOMES
NON-SPONTANEOUS BECAUSE THE SYSTEM IS AT EQUILIBRIUM.

2. PRESENCE OF AN EXTERNAL FORCE OR ENERGY BARRIER

- |F THE SYSTEM IS CONSTRAINED, OR IF THE PROCESS INVOLVES OVERCOMING ENERGY BARRIERS (E.G./ IN THE CASE OF KINETIC
HINDEANCE), THE APPARENT PROCESS MAY NOT PROCEED SPONTANEOUSLY DESPITE THERMODYNAMIC FAVORABILITY.

3. Ust oF CERTAIN SOLVENTS oR CONDITIONS

- SALT MAY NOT DISSOLVE IN NON-POLAR SOLVENTS OR UNDER CONDITIONS WHERE HYDRATION IS UNFAVORABLE; IN SUCH
CASES, THE PROCESS IS NOT SPONTANEOUS.

4. THerMoDYNAMIC ConDITIONS ( TEMPERATURE AND PRESSURE)



- AT VERY LOW TEMPERATURES, THE ENTROPY CONTRIBUTION DIMINISHES.
- |F THE PROCESS IS ENDOTHERMIC WITH NEGLIGIBLE ENTROPY GAIN, AG couLD Be POSITIVE, MAKING THE PROCESS NON-
SPONTANEOUS.

IN PARTICULAR, THE STATEMENT “SALT DISSOLVES IN WATER, NOT SPONTANEOUS” MIGHT REFER TO SPECIFIC EXPERIMENT AL
/ 1
CONDITIONS OR THEORETICAL CONSIDERATIONS, SUCH AS:

- A SCENARIO WHERE THE SALT IS INSOLUBLE UNDER CERTAIN CONDITIONS (E.G., VERY COLD WATER, HIGH PRESSURE).
- A MISUNDERSTANDING WHERE THE PROCESS'S THERMODYNAMIC PARAMETERS DO NOT FAVOR SPONTANEITY.

EXPERIMENTAL AND PRACTICAL PERSPECTIVES

(UNDERSTANDING THE SPONTANEITY OF SALT DISSOLVING IS NOT ONLY A THEORETICAL EXERCISE BUT ALSO CRUCIAL IN
PRACTICAL APPLICATIONS:

- IN FOOD SCIENCE: SALT DISSOLVING AFFECTS FLAVOR AND PRESERVATION.
- IN INDUSTRIAL PROCESSES: SALT SOLUTIONS ARE USED IN CHEMICAL MANUFACTURING, DE-ICING, AND MORE.
- IN ENVIRONMENTAL SCIENCE: SALT RUNOFF IMPACTS WATER SYSTEMS.

IN PRACTICE:

- SALT DISSOLVES READILY IN WATER AT ROOM TEMPERATURE BECAUSE THE PROCESS IS THERMODYNAMICALLY FAVORABLE.
- HO\X/EVER, IF THE SYSTEM IS MANIPULATED—SUCH AS COOLING WATER TO BELOW ITS FREEZING POINT, OR SATURATING THE
SOLUTION—THE PROCESS MAY CEASE TO BE SPONTANEQUS.

CoNcrLusioNn:; Is SALT DissoLVING IN WATER SPoNTANEOUS Or NoT?

UNDER TYPICAL CONDITIONS, THE DISSOLUTION OF SALT (NACL) IN WATER IS A SPONTANEOUS PROCESS. THIS IS PRIMARILY
BECAUSE:

- THE ENTROPY INCREASE (DISORDER) OUTWEIGHS THE MINIMAL OR SLIGHTLY POSITIVE ENTHALPY CHANGE.
- THE RESULTING NEGATIVE AG AT ROOM TEMPERATURE FAVORS SPONTANEOUS DISSOLUTION.

HO\X/EVER, IN SPECIFIC CONDITIONS™SUCH AS LOW TEMPERATURES, HIGH SATURATION, OR PARTICULAR SOLVENT
ENVIRONMENTS—THE PROCESS COULD BE RENDERED NON-SPONTANEOUS. FOR EXAMPLE, IF THE SOLUTION IS ALREADY
SATURATED AND COOLED BELOW THE SATURATION POINT, NO ADDITIONAL SALT WILL DISSOLVE UNLESS EXTERNAL ENERGY IS
SUPPLIED.

Key TAKEAWAYS

- SPONTANEITY DEPENDS ON THERMODYNAMIC PARAMETERS: AG, AH, AnD AS.

- SALT DISSOLVING IN WATER IS GENERALLY SPONTANEOUS AT ROOM TEMPERATURE DUE TO INCREASED ENTROPY.

- NON-SPONTANEITY CAN OCCUR UNDER SPECIAL CONDITIONS, LIKE LOW TEMPERATURE OR SATURATION.

- PRACTICAL IMPLICATIONS INCLUDE THE NEED TO CONSIDER TEMPERATURE, PRESSURE, AND SOLUTION SATURATION WHEN
PREDICTING DISSOLUTION BEHAVIOR.
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IN SUMMARY, THE DISSOLUTION OF SALT IN WATER IS A CLASSIC EXAMPLE USED TO ILLUSTRATE THERMODYNAMIC PRINCIPLES.
W/HILE IT IS TYPICALLY SPONTANEOUS, SPECIFIC CONDITIONS CAN ALTER ITS SPONTANEITY, EMPHASIZING THE IMPORTANCE OF
UNDERSTANDING THE UNDERLYING THERMODYNAMIC FACTORS IN CHEMICAL PROCESSES.
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