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UNDERSTANDING THE BEHAVIOR OF MATTER DURING PHASE CHANGES IS FUNDAMENTAL IN PHYSICS AND CHEMISTRY. AMONG THESE
PHASE CHANGES, THE PROCESS OF MATTER TRANSITIONING FROM ONE STATE TO ANOTHER—SUCH AS FROM LIQUID TO SOLID OR
GAS TO SOLID—IS GOVERNED BY SPECIFIC PRINCIPLES AND CONDITIONS. THE STATEMENT “\W/HEN MATTER SOLIDIFIES, IT TURNS
DIRECTLY” PROMPTS AN EXPLORATION INTO WHETHER MATTER ALWAYS TRANSITIONS DIRECTLY FROM ONE PHASE TO ANOTHER
OR IF THERE ARE INTERMEDIATE STAGES INVOLVED. THIS ARTICLE AIMS TO CLARIFY THIS CONCEPT THOROUGHLY, PROVIDING
DETAILED EXPLANATIONS, SCIENTIFIC INSIGHTS, AND PRACTICAL EXAMPLES.

INTRODUCTION TO MATTER’S PHASE CHANGES

MATTER EXISTS PRIMARILY IN THREE CLASSICAL STATES: SOLID, LIQUID, AND GAS. THE TRANSITION BETWEEN THESE STATES
INVOLVES THE ABSORPTION OR RELEASE OF ENERGY, OFTEN IN THE FORM OF HEAT. THESE PHASE CHANGES ARE CRITICAL FOR
VARIOUS NATURAL PROCESSES AND INDUSTRIAL APPLICATIONS.

THE KEY PHASE CHANGES INCLUDE:
- MeLTING (SOLID TO LIQUID)

- FreezinG (LIQUID TO SoLID)

- VAPORIZATION (LIQUID TO GAS)
- CoNDENSATION (GAS TO LIQUID)
- SUBLIMATION (SOLID TO GAS)

- DeposiTion (GAS TO soOLID)

(UNDERSTANDING THESE TRANSITIONS HELPS IN ANSWERING THE CORE QUESTION: DOES MATTER ALWAYS TURN DIRECTLY FROM
ONE PHASE TO ANOTHER DURING SOLIDIFICATION?

WHAT DoEs IT MeEAN FOR MATTER TO SOLIDIFY?

SOLIDIFICATION REFERS TO THE PROCESS WHERE A SUBSTANCE TRANSITIONS FROM A LIQUID (OR SOMETIMES GAS) STATETO A
SOLID STATE. THIS PROCESS INVOLVES THE PARTICLES (ATOMS, MOLECULES, OR IONS) MOVING CLOSER TOGETHER AND
ARRANGING INTO A FIXED, ORDERLY PATTERN CALLED A CRYSTALLINE STRUCTURE.

KEY POINTS ABOUT SOLIDIFICATION:

- |IT TYPICALLY OCCURS WHEN A LIQUID COOLS BELOW ITS FREEZING POINT.

- THE TEMPERATURE AT WHICH SOLIDIFICATION OCCURS IS KNOWN AS THE FREEZING POINT.

- THE PROCESS RELEASES LATENT HEAT, WHICH MUST BE REMOVED FROM THE SYSTEM FOR SOLIDIFICATION TO COMPLETE.



Does MATTER TURN DIRECTLY FROM GAS To SoLIb? THE PROCESSES OF
SUBLIMATION AND DEPOSITION

ONE OF THE COMMON MISCONCEPTIONS IS WHETHER MATTER ALWAYS TRANSITIONS DIRECTLY FROM ONE PHASE TO THE NEXT
WITHOUT PASSING THROUGH AN INTERMEDIATE PHASE DURING SOLIDIFICATION. TO CLARIFY THIS, IT’S ESSENTIAL TO CONSIDER
THE PHENOMENA OF SUBLIMATION AND DEPOSITION.

SUBLIMATION: SoLIb To GAs

- SUBLIMATION IS THE PHASE TRANSITION WHERE A SOLID CHANGES DIRECTLY INTO A GAS WITHOUT PASSING THROUGH THE
LIQUID PHASE.

- EXAMPLES INCLUDE DRY ICE (SOLID CARBON DIOXIDE) SUBLIMATING DIRECTLY INTO CARBON DIOXIDE GAS AT ATMOSPHERIC
PRESSURE.

- SUBLIMATION OCCURS UNDER SPECIFIC TEMPERATURE AND PRESSURE CONDITIONS WHERE THE VAPOR PRESSURE OF THE SOLID
EXCEEDS THE SURROUNDING PRESSURE.

DeposiTioN: GAS To SoLip

- DEPOSITION IS THE REVERSE PROCESS, WHERE A GAS TRANSFORMS DIRECTLY INTO A SOLID.

- COMMON EXAMPLE: FROST FORMING ON COLD SURFACES, WHERE WATER VAPOR DEPOSITS DIRECTLY AS ICE WITHOUT
BECOMING LIQUID.

- DEPOSITION OCCURS WHEN THE VAPOR PRESSURE DROPS BELOW THE EQUILIBRIUM VAPOR PRESSURE AT A GIVEN TEMPERATURE,
UNDER SUITABLE CONDITIONS.

KEY INSIGHT:

- BOTH SUBLIMATION AND DEPOSITION ARE EXAMPLES WHERE MATTER TRANSITIONS DIRECTLY BETWEEN SOLID AND GAS PHASES,
BYPASSING THE LIQUID STATE ALTOGETHER.

- THESE PROCESSES ARE CRUCIAL IN NATURAL PHENOMENA AND INDUSTRIAL APPLICATIONS SUCH AS FREEZE-DRYING, SNOW
FORMATION, AND MANUFACTURING OF CERTAIN MATERIALS.

SoLIDIFICATION: DoEes |IT ALwAYS OccuUr DIRECTLY FROM LIQUID TO
SoLip?

NO\X/, RETURNING TO THE ORIGINAL STATEMENT: “\W/HEN MATTER SOLIDIFIES, IT TURNS DIRECTLY.” THE PRECISE QUESTION IS
WHETHER MATTER ALWAYS TRANSITIONS DIRECTLY FROM LIQUID TO SOLID OR WHETHER IT CAN DO SO VIA OTHER PHASES OR
PATHWAYS.

TYPICAL SoOLIDIFICATION: LIQUID TO SoLip

- UNDER STANDARD CONDITIONS, SOLIDIFICATION INVOLVES A LIQUID COOLING BELOW ITS FREEZING POINT.

- THIS PROCESS GENERALLY PROCEEDS DIRECTLY FROM LIQUID TO SOLID, WITH THE PARTICLES ARRANGING INTO A CRYSTALLINE
STRUCTURE.

- THE PROCESS INVOLVES RELEASING LATENT HEAT, WHICH MUST BE MANAGED FOR EFFICIENT SOLIDIFICATION.

ARE THERE EXCEPTIONS?

- IN MOST PRACTICAL SITUATIONS, MATTER TRANSITIONS DIRECTLY FROM LIQUID TO SOLID DURING FREEZING.
- HO\X/EVER, CERTAIN FACTORS INFLUENCE THE PROCESS:



- SUPERCOOLING: SOMETIMESI A LIQUID CAN BE COOLED BELOW ITS FREEZING POINT WITHOUT SOLIDIFYING IMMEDIATELY. W/HEN
NUCLEATION OCCURS, IT THEN ABRUPTLY SOLIDIFIES.

- METASTABLE STATES: IN SUPERCOOLED LIQUIDS, SOLIDIFICATION CAN HAPPEN SUDDENLY, BUT THIS IS STILL A TRANSITION
FROM LIQUID TO SOLID.

- INTERMEDIATE PHASES: IN SOME COMPLEX MATERIALS, PHASE TRANSITIONS MAY INVOLVE INTERMEDIATE STATES OR
POLYMORPHS, BUT THESE ARE STILL TYPICALLY CONSIDERED DIFFERENT CRYSTALLINE FORMS RATHER THAN SEPARATE PHASES.

CAN MATTER SoLIbIFY WITHOUT PASSING THROUGH THE LIQUID STATE?

- YES, BUT ONLY IN SPECIFIC CASES SUCH AS SUBLIMATION AND DEPOSITION.

- For EXAMPLE, IN THE CASE OF CARBON DIOXIDE (DRY ICE), THE SUBSTANCE DIRECTLY SUBLIMATES FROM SOLID TO GAS AT
ATMOSPHERIC PRESSURE, BYPASSING THE LIQUID STAGE.

- CONVERSELY/ IN DEPOSITION, GAS TURNS DIRECTLY INTO SOLID.

CONCLUSION:

- UNDER NORMAL CONDITIONS, MATTER USUALLY SOLIDIFIES FROM THE LIQUID STATE, MAKING THE STATEMENT GENERALLY TRUE.
- NONETHELESS, IN SPECIAL CIRCUMSTANCES—SUCH AS SUBLIMATION OR DEPOSITION—IT CAN BYPASS THE LIQUID PHASE
ENTIRELY.

PRACTICAL EXAMPLES AND APPLICATIONS

UNDERSTANDING WHETHER MATTER TURNS DIRECTLY DURING PHASE CHANGES HAS PRACTICAL IMPLICATIONS IN VARIOUS FIELDS:

o FREEZE-DRYING (LYOPHILIZATION)! UTILIZES SUBLIMATION TO REMOVE WATER FROM FROZEN PRODUCTS, BYPASSING THE
LIQUID PHASE.

® |CE FORMATION: FROST FORMATION ON WINDOWS RESULTS FROM WATER VAPOR DEPOSITING DIRECTLY AS ICE.

* MANUFACTURING OF CARBON DIOXIDE SNOW: EXPLOITS SUBLIMATION OF DRY ICE FOR CLEANING AND COOLING
APPLICATIONS.

e CRYSTALLIZATION PROCESSES IN METALLURGY: CONTROLLED COOLING TO SOLIDIFY METALS AND ALLOYS WITH DESIRED
PROPERTIES.

SCIENTIFIC SIGNIFICANCE AND THEORETICAL MODELS

THE PHASE TRANSITION BEHAVIORS ARE DESCRIBED BY THERMODYNAMICS AND KINETIC THEORIES. THE PHASE DIAGRAM OF A
MATERIAL DEPICTS THE CONDITIONS UNDER WHICH DIFFERENT PHASES ARE STABLE AND SHOWS REGIONS OF SUBLIMATION AND
DEPOSITION.

KEY CONCEPTS INCLUDE:

- VAPOR PRESSURE: THE PRESSURE EXERTED BY A VAPOR IN EQUILIBRIUM WITH ITS SOLID OR LIQUID.

- TRIPLE POINT: THE UNIQUE SET OF CONDITIONS WHERE SOLID, LIQUID, AND GAS PHASES COEXIST.

- HYSTERESIS: THE PHENOMENON WHERE THE TRANSITION POINT DEPENDS ON THE DIRECTION OF CHANGE (COOLING OR HEATING),
AFFECTING HOW MATTER TRANSITIONS BETWEEN PHASES.



SUMMARY AND FINAL THOUGHTS

To CONCLUDE, THE STATEMENT “\X/HEN MATTER SOLIDIFIES, IT TURNS DIRECTLY” IS FALSE IF INTERPRETED STRICTLY AS A
UNIVERSAL RULE, BECAUSE:

- MATTER TYPICALLY TRANSITIONS FROM LIQUID TO SOLID DURING SOLIDIFICATION.

- UNDER SPECIFIC CONDITIONS, MATTER CAN BYPASS THE LIQUID STATE AND TRANSITION DIRECTLY BETWEEN SOLID AND GAS
PHASES THROUGH SUBLIMATION AND DEPOSITION.

HO\X/EVER, INMOST EVERYDAY SCENARIOS INVOLVING COOLING A LIQUID BELOW ITS FREEZING POINT, MATTER DOES INDEED TURN
DIRECTLY FROM THE LIQUID TO THE SOLID PHASE. T HE PROCESS CAN BE INFLUENCED BY TEMPERATURE, PRESSURE, IMPURITIES,
AND OTHER ENVIRONMENTAL FACTORS.

IN ESSENCE:
- SOLIDIFICATION FROM LIQUID TO SOLID GENERALLY OCCURS DIRECTLY.
- DIRECT TRANSITIONS BETWEEN SOLID AND GAS PHASES OCCUR VIA SUBLIMATION AND DEPOSITION.

UNDERSTANDING THESE NUANCES ENHANCES OUR COMPREHENSION OF NATURAL PHENOMENA, INDUSTRIAL PROCESSES, AND THE
FUNDAMENTAL PHYSICS GOVERNING PHASE CHANGES.

Key TAKEAWAYS:

- MATTER CAN TURN DIRECTLY FROM SOLID TO GAS OR GAS TO SOLID, BYPASSING THE LIQUID PHASE.

- UNDER TYPICAL CONDITIONS, SOLIDIFICATION INVOLVES A DIRECT TRANSITION FROM LIQUID TO SOLID.

- THE PHASE BEHAVIOR OF MATTER IS GOVERNED BY THERMODYNAMIC PRINCIPLES AND ENVIRONMENTAL CONDITIONS.

- RECOGNIZING THESE PROCESSES IS ESSENTIAL FOR APPLICATIONS IN MANUFACTURING, ENVIRONMENTAL SCIENCE, AND RESEARCH.

BY GRASPING THE COMPLEXITIES OF PHASE TRANSITIONS, SCIENTISTS AND ENGINEERS CAN BETTER MANIPULATE MATERIALS AND
PREDICT NATURAL PHENOMENA, MAKING THIS KNOWLEDGE BOTH ACADEMICALLY FASCINATING AND PRACTICALLY INVALUABLE.

FREQUENTLY ASkeD QUESTIONS

\W/HEN MATTER SOLIDIFIES , |T TURNS DIRECTLY INTO A LIQUID WITHOUT PASSING
THROUGH THE GAS PHASE.

FALSE

THE PROCESS OF MATTER TURNING FROM A LIQUID INTO A SOLID IS CALLED
SOLIDIFICATION OR FREEZING.

TRrRUE

\W/HEN MATTER SOLIDIFIES , IT CAN SOMETIMES BYPASS THE LIQUID PHASE AND TURN
DIRECTLY INTO A GAS.

FALSE

THE STATEMENT “\WHEN MATTER SOLIDIFIES, IT TURNS DIRECTLY' IS CORRECT IF



REFERRING TO SUBLIMATION.

FALSE

SUBLIMATION IS THE PROCESS WHERE A SOLID TURNS DIRECTLY INTO A GAS WITHOUT
BECOMING A LIQUID.

TrRUE

THE PHRASE "\W/HEN MATTER SOLIDIFIES, IT TURNS DIRECTLY' ACCURATELY DESCRIBES
THE PROCESS OF MELTING.

FALSE

IN THE CONTEXT OF PHASE CHANGES , THE STATEMENT IS TRUE WHEN REFERRING TO
SUBLIMATION.

TRUE

THE PHRASE IS CORRECT FOR DESCRIBING THE DEPOSITION PROCESS , WHERE GAS TURNS
DIRECTLY INTO A SOLID.

TRrRUE

MATTER SOLIDIFIES WHEN IT COOLS DOWN AND TRANSITIONS FROM A GAS DIRECTLY TO
A SOLID.

FALSE

THE STATEMENT "WHEN MATTER SoLIDIFIES, IT TURNS DIRECTLY' IS INCOMPLETE
WITHOUT SPECIFYING THE PHASE CHANGE INVOLVED.

TRUE

ADDITIONAL RESOURCES

\WHEN MATTER SoLIDIFIES, IT TURNS DIRECTLY: AN IN-DEPTH ANALYSIS OF THE PROCESS OF SUBLIMATION AND PHASE
CHANGES

INTRODUCTION

UNDERSTANDING THE BEHAVIOR OF MATTER DURING PHASE TRANSITIONS IS FUNDAMENTAL IN THE FIELDS OF CHEMISTRY, PHYSICS,
AND MATERIAL SCIENCE. ONE INTRIGUING ASPECT OF PHASE CHANGE IS THE PHENOMENON WHERE A SUBSTANCE TRANSITIONS
DIRECTLY FROM A SOLID TO A GAS WITHOUT PASSING THROUGH THE LIQUID PHASE—A PROCESS KNOWN AS SUBLIMATION. THIS
ARTICLE AIMS TO ANALYZE THE STATEMENT: “\W/HEN MATTER SOLIDIFIES, IT TURNS DIRECTLY,” AND CLARIFY THE CONCEPTS
SURROUNDING PHASE CHANGES, INCLUDING THE PROCESSES OF MELTING, FREEZING, SUBLIMATION, AND DEPOSITION. THROUGH
COMPREHENSIVE EXPLANATIONS, WE WILL EXPLORE WHETHER THIS STATEMENT HOLDS TRUE OR REQUIRES CORRECTION.



CLARIFYING THE STATEMENT: “\W/HEN MATTER SOLIDIFIES, IT TURNS DIRECTLY”
THe Basic CONCEPT OF SOLIDIFICATION

IN COMMON UNDERSTANDING, SOLIDIFICATION REFERS TO THE PROCESS BY WHICH A LIQUID BECOMES A SOLID. TYPICALLY, THIS
OCCURS WHEN A SUBSTANCE COOLS BELOW ITS FREEZING POINT, LEADING TO THE FORMATION OF A CRYSTALLINE OR
AMORPHOUS SOLID. FOR EXAMPLE, WATER FREEZES INTO ICE WHEN COOLED BELOW 0°C AT STANDARD ATMOSPHERIC PRESSURE.

Key PoOINT: THE STATEMENT CLAIMS THAT WHEN MATTER SOLIDIFIES, IT TURNS DIRECTLY—IMPLYING A PROCESS THAT
BYPASSES THE LIQUID PHASE. TO ASSESS ITS ACCURACY, WE MUST EXAMINE THE VARIOUS PHASE TRANSITIONS INVOLVING
SOLIDS.

PHASE CHANGES INVOLVING SoLibs: AN OVERVIEW
1. MeLTiNG (Fusion)

- DEFINITION: THE PROCESS OF A SOLID TURNING INTO A LIQUID UPON HEATING.
- EXAMPLE: ICE MELTING INTO WATER AT 0°C.
- PROCESS: REQUIRES ENERGY INPUT (LATENT HEAT OF FUSION) TO OVERCOME INTERMOLECULAR FORCES.

2. FreezING (SOLIDIFICATION)

- DEFINITION: THE TRANSFORMATION OF A LIQUID INTO A SOLID UPON COOLING.
- EXAMPLE: W ATER FREEZING INTO ICE AT 0°C.
- PROCESS: RELEASES LATENT HEAT; INVOLVES MOLECULES ARRANGING INTO A FIXED, ORDERED STRUCTURE.

3. SUBLIMATION

- DEFINITION: THE DIRECT TRANSITION OF A SOLID INTO A GAS WITHOUT PASSING THROUGH THE LIQUID PHASE.

- EXAMPLES:

- DRY ICE (SOLID CARBON DIOXIDE) SUBLIMATING INTO GASEOUS CO,.

- |ODINE SUBLIMING AT ROOM TEMPERATURE.

- CoNDITIONS: USUALLY OCCURS AT TEMPERATURES AND PRESSURES WHERE THE VAPOR PRESSURE OF THE SOLID EXCEEDS THE
SURROUNDING ATMOSPHERIC PRESSURE.

4. DeposiTIoN (DESUBLIMATION)
- DEFINITION: THE DIRECT TRANSITION OF A GAS INTO A SOLID WITHOUT PASSING THROUGH THE LIQUID PHASE.
- EXAMPLES:

- FORMATION OF FROST ON COLD SURFACES.
- SNOW FORMATION IN THE ATMOSPHERE.

ANALYZING THE STATEMENT: IS |T CORRECT?

DOES SOLIDIFICATION INVOLVE TURNING DIRECTLY INTO ANOTHER PHASE?

THE KEY PHRASE IS “WHEN MATTER SOLIDIFIES,” WHICH TRADITIONALLY REFERS TO THE TRANSITION FROM A LIQUID TO A SOLID.
7/

UNDER STANDARD CONDITIONS, SOLIDIFICATION INVOLVES THE LIQUID PHASE TRANSFORMING INTO A SOLID. THEREFORE, THE

PROCESS IS NOT DIRECTLY FROM GAS OR PLASMA TO SOLID, BUT SPECIFICALLY FROM LIQUID TO SOLID.

CONCLUSION: THE STATEMENT "WHEN MATTER SOLIDIFIES, IT TURNS DIRECTLY” IS INCORRECT IF INTERPRETED STRICTLY,
BECAUSE:

- IN TYPICAL CONDITIONS, SOLIDIFICATION INVOLVES THE LIQUID PHASE.
- |T DOES NOT INVOLVE A DIRECT TRANSITION FROM GAS TO SOLID (DEPOSITION) OR FROM SOLID TO GAS (SUBLIMATION).



- HO\X/EVER, IN SPECIAL CASES SUCH AS DEPOSITION, A GAS CAN TURN DIRECTLY INTO A SOLID WITHOUT PASSING THROUGH
THE LIQUID PHASE, WHICH IS A DIFFERENT PROCESS ALTOGETHER.

CLARIFICATION oF COMMON MISCONCEPTIONS
- THE PHRASE MIGHT BE CONFUSING BECAUSE SUBLIMATION AND DEPOSITION ARE OFTEN DISCUSSED TOGETHER.
- SUBLIMATION IS A PROCESS WHERE A SOLID TURNS DIRECTLY INTO A GAS, NOT DURING SOLIDIFICATION.

- DEPOSITION IS WHEN A GAS TURNS DIRECTLY INTO A SOLID, BYPASSING THE LIQUID PHASE.

THEREFORE, \WHEN MATTER SOLIDIFIES (I.E., TURNS FROM LIQUID TO SOLID)I IT DOES NOT TURN DIRECTLY INTO A GAS OR
VAPOR; IT REQUIRES COOLING BELOW THE MELTING POINT TO FORM A SOLID FROM THE LIQUID.

DETAILED EXPLANATION OF PHASE TRANSITIONS RELEVANT TO THE STATEMENT
1. THE DIFFERENCE BETWEEN MELTING AND SUBLIMATION

| AspecT | MeLTinG (Fusion) | SusLiMATION | DeposiTIoN |

| DeFINITION | SoLib To LIQuID | SoLib To Gas | Gas To soLp |
| CONDITIONS | BELOW MELTING POINT | AT SUBLIMATION POINT, HIGH VAPOR PRESSURE | AT CONDITIONS FAVORING DEPOSITION

| ENERGY CHANGE | ABSORBS LATENT HEAT | ABSORBS LATENT HEAT | RELEASES LATENT HEAT |

2. THE PROCESS OF SOLIDIFICATION

- IN STANDARD CONDITIONS: WHEN A LIQUID COOLS BELOW ITS FREEZING POINT, MOLECULES SLOW DOWN AND ARRANGE INTO A
STRUCTURED, SOLID FORM.

- NOT A DIRECT TRANSITION FROM GAS TO SOLID.

- IN SPECIAL CIRCUMSTANCES: IF A GAS IS COOLED RAPIDLY OR AT LOW PRESSURE, IT CAN DEPOSIT DIRECTLY INTO A SOLID
WITHOUT BECOMING A LIQUID FIRST (DEPOSITION), BUT THIS IS NOT THE SAME AS THE STANDARD SOLIDIFICATION PROCESS.

ReAL-\W/ ORLD EXAMPLES AND APPLICATIONS

1. Dry Ice (SoLip CArBON DIOXIDE)

- SUBLIMATES AT TEMPERATURES ABOVE -78.5°C.

- TraNsITION: SoLib CO, ] GAS (SUBLIMATION).

- NoTE: DOES NOT INVOLVE THE LIQUID PHASE UNLESS PRESSURE IS INCREASED TO PRODUCE LIQUID CO,,.

2. FrosT FORMATION

- W ATER VAPOR DEPOSITS DIRECTLY ONTO COLD SURFACES AS ICE IN A PROCESS CALLED DEPOSITION.
- TRANSITION: GAS SoLip.

3. IcE FORMATION IN NATURE

- WATER cooLs BeLOW O°C IN LAKES OR THE ATMOSPHERE, UNDERGOING FREEZING FROM LIQUID TO SOLID.
- TRANSITION: LIQUID SoLib.

4. REVERSIBILITY AND HYSTERESIS

- THE PROCESS IS REVERSIBLE, MELTING AND FREEZING ARE OPPOSITE PROCESSES.
- SUBLIMATION AND DEPOSITION ARE ALSO REVERSIBLE UNDER CHANGING CONDITIONS.



IMPLICATIONS FOR THE STATEMENT
GIVEN THE ABOVE EXPLANATIONS:

- IN TYPICAL CONDITIONS, WHEN MATTER SOLIDIFIES, IT DOES NOT TURN DIRECTLY INTO GAS;, IT TRANSITIONS FROM LIQUID TO
SOLID.

- IN SPECIAL CONDITIONS (E.G., SUBLIMATION AND DEPOSITION), MATTER CAN SKIP THE LIQUID PHASE ENTIRELY, TRANSITIONING
DIRECTLY BETWEEN SOLID AND GAS.

THEREFORE, THE STATEMENT, AS IT STANDS, CAN BE CONSIDERED FALSE BECAUSE:

- |T SUGGESTS THAT SOLIDIFICATION (\X/HICH IS SPECIFICALLY THE LIQUID-TO-SOLID TRANSITION) INVOLVES TURNING DIRECTLY
INTO ANOTHER PHASE, WHICH IS NOT ACCURATE UNDER NORMAL CIRCUMSTANCES.
- |T CONFLATES SOLIDIFICATION WITH SUBLIMATION OR DEPOSITION, WHICH ARE DIFFERENT PROCESSES.

FinaL ConcLUsION

IS THE STATEMENT CORRECT?

- No, THE STATEMENT “\W/HEN MATTER SOLIDIFIES, IT TURNS DIRECTLY" IS FALSE.
SUMMARY:

- SOLIDIFICATION REFERS TO THE TRANSITION FROM A LIQUID TO A SOLID, WHICH REQUIRES COOLING BELOW THE MELTING
POINT.

- SOLIDIFICATION DOES NOT INVOLVE A DIRECT TRANSITION TO GAS; INSTEAD, THE GAS-TO-SOLID TRANSITION IS CALLED
DEPOSITION.

- SUBLIMATION (SOLID TO GAS) AND DEPOSITION (GAS TO SOLID) ARE SPECIAL PHASE TRANSITIONS THAT BYPASS THE LIQUID
PHASE BUT ARE NOT THE SAME AS SOLIDIFICATION.

- THEREFORE, THE STATEMENT OVERSIMPLIFIES THE COMPLEX NATURE OF PHASE TRANSITIONS AND INCORRECTLY EQUATES
SOLIDIFICATION WITH DIRECT PHASE CHANGE INTO A GAS.
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THIS COMPREHENSIVE REVIEW AIMS TO CLARIFY MISCONCEPTIONS ABOUT THE PHASE CHANGE PROCESSES, EMPHASIZING THAT
SOLIDIFICATION INVOLVES THE LIQUID-TO~SOLID TRANSITION, NOT DIRECT TRANSITION TO GAS OR VAPOR.
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