CHEMICAL VS PHYSICAL CHANGE IN ELECTROLYSIS

CHeMICAL vs PHYsIcAL CHANGE IN ELECTrRoLYSIS: A COMPREHENSIVE ANALYSIS

CHEMICAL VS PHYSICAL CHANGE IN ELECTROLYSIS REPRESENTS A FUNDAMENTAL DISTINCTION IN UNDERSTANDING HOW
ELECTRICAL ENERGY INTERACTS WITH MATTER. ELECTROLYSIS, THE PROCESS OF USING AN ELECTRIC CURRENT TO DRIVE A NON-
SPONTANEOUS CHEMICAL REACTION, INHERENTLY INVOLVES TRANSFORMATIONS. THIS ARTICLE WILL DELVE INTO THE INTRICACIES
OF THESE CHANGES, EXPLORING HOW ELECTROLYSIS DISTINGUISHES BETWEEN ALTERATIONS IN MOLECULAR STRUCTURE AND MERE
SHIFTS IN STATE OR FORM. WE WILL EXAMINE THE CORE PRINCIPLES OF ELECTROLYSIS, DISSECT THE NATURE OF CHEMICAL
CHANGES, AND CONTRAST THEM WITH PHYSICAL CHANGES THAT MIGHT OCCUR IN OR AROUND THE ELECTROLYTIC CELL. By
UNDERSTANDING THIS CRITICAL DIFFERENCE, ONE CAN BETTER GRASP THE POWER AND APPLICATIONS OF ELECTROCHEMISTRY,
FROM INDUSTRIAL METAL REFINING TO THE PRODUCTION OF ESSENTIAL CHEMICALS. THIS DETAILED EXPLORATION WILL EQUIP
YOU WITH A CLEAR PERSPECTIVE ON HOW ELECTROLYSIS FUNDAMENTALLY ALTERS SUBSTANCES AT A MOLECULAR LEVEL.
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UNDERSTANDING ELECTROLYSIS

ELECTROLYSIS IS A VITAL ELECTROCHEMICAL PROCESS THAT LEVERAGES DIRECT ELECTRIC CURRENT (DC) TO DRIVE A CHEMICAL
REACTION THAT WOULD OTHERWISE NOT OCCUR SPONTANEOUSLY. IT IS THE CORNERSTONE OF MANY INDUSTRIAL PROCESSES
AND A FUNDAMENTAL CONCEPT IN CHEMISTRY. THE PROCESS INVOLVES PASSING AN ELECTRIC CURRENT THROUGH A SUBSTANCE,
TYPICALLY A MOLTEN IONIC COMPOUND OR AN AQUEOUS SOLUTION CONTAINING IONS, KNOWN AS THE ELECTROLYTE. THiS
ELECTRICAL ENERGY FACILITATES THE BREAKING AND FORMATION OF CHEMICAL BONDS, LEADING TO THE DECOMPOSITION OR
SYNTHESIS OF CHEMICAL SPECIES.

AT THE HEART OF ELECTROLYSIS ARE TWO ELECTRODES: THE ANODE AND THE CATHODE. THE ANODE IS THE ELECTRODE WHERE
OXIDATION OCCURS (LOSS OF ELECTRONS), AND THE CATHODE IS THE ELECTRODE WHERE REDUCTION OCCURS (GAIN OF
ELECTEONS). THE ELECTROLYTE SERVES AS THE MEDIUM THROUGH WHICH IONS MIGRATE TO THESE ELECTRODES, CARRYING THE
ELECTRICAL CHARGE. THE APPLIED VOLTAGE MUST BE SUFFICIENT TO OVERCOME THE ACTIVATION ENERGY BARRIER OF THE NON-
SPONTANEOUS REACTION, PUSHING IT FORW ARD. THIS CONTROLLED MANIPULATION OF CHEMICAL REACTIONS THROUGH
ELECTRICAL ENERGY IS WHAT MAKES ELECTROLYSIS SO POWERFUL AND VERSATILE.

DerINING PHYsIcAL CHANGE

A PHYSICAL CHANGE IS A TYPE OF CHANGE IN WHICH THE FORM OR APPEARANCE OF A SUBSTANCE IS ALTERED, BUT ITS CHEMICAL
COMPOSITION REMAINS THE SAME. THESE CHANGES ARE TYPICALLY REVERSIBLE AND DO NOT INVOLVE THE CREATION OF NEW
SUBSTANCES. COMMON EXAMPLES INCLUDE CHANGES IN STATE <SOLID TO LIQUID, LIQUID TO GAS, ETC.), CHANGES IN SHAPE,
SIZE, OR TEMPERATURE, AND THE MIXING OR DISSOLVING OF SUBSTANCES WITHOUT A CHEMICAL REACTION OCCURRING.

DURING A PHYSICAL CHANGE, THE MOLECULES THEMSELVES ARE NOT ALTERED, THEY ARE SIMPLY REARRANGED OR CHANGE THEIR
ENERGY LEVELS. FOR INSTANCE, WHEN ICE MELTS INTO WATER, THE HQO MOLECULES ARE STILL HQO MOLECULES. THE BONDS
WITHIN THE WATER MOLECULES (COVALENT BONDS) REMAIN INTACT, BUT THE INTERMOLECULAR FORCES (HYDROGEN BONDS)



BETWEEN THE MOLECULES WEAKEN, ALLOWING THEM TO MOVE MORE FREELY. SIMILARLY, WHEN SALT DISSOLVES IN WATER, THE
SALT CRYSTALS BREAK APART INTO INDIVIDUAL IONS, WHICH ARE THEN SURROUNDED BY WATER MOLECULES. HOWEVER, THE
CHEMICAL FORMULAS OF THE SALT (£.G., NACL) AND WATER (H,O) DO NOT CHANGE.

DerINING CHeMICAL CHANGE

IN CONTRAST, A CHEMICAL CHANGE, ALSO KNOWN AS A CHEMICAL REACTION, RESULTS IN THE FORMATION OF ONE OR MORE NEW
SUBSTANCES WITH DIFFERENT CHEMICAL PROPERTIES AND COMPOSITIONS. THESE CHANGES INVOLVE THE BREAKING OF EXISTING
CHEMICAL BONDS AND THE FORMATION OF NEW ONES. CHEMICAL CHANGES ARE OFTEN IRREVERSIBLE OR DIFFICULT TO REVERSE.

THE HALLMARK OF A CHEMICAL CHANGE IS THE ALTERATION OF THE SUBSTANCE AT THE MOLECULAR OR ATOMIC LEVEL. THIS
OFTEN RESULTS IN OBSERVABLE SIGNS SUCH AS THE PRODUCTION OF GAS (BUBBLES), A CHANGE IN COLOR, THE FORMATION OF A
PRECIPITATE (A SOLID FORMING FROM A SOLUTION), OR A SIGNIFICANT RELEASE OR ABSORPTION OF ENERGY IN THE FORM OF
HEAT OR LIGHT. FOR EXAMPLE, THE BURNING OF WOOD IS A CHEMICAL CHANGE, TRANSFORMING WOOD INTO ASH, CARBON
DIOXIDE, AND WATER VAPOR, SUBSTANCES FUNDAMENTALLY DIFFERENT FROM THE ORIGINAL WOOD.

CHeMicAL vs. PHYsIcAL CHANGE IN ELECTRoLYSIS: THE CorE DISTINCTION

THE FUNDAMENTAL DIFFERENCE BETWEEN CHEMICAL AND PHYSICAL CHANGE IN THE CONTEXT OF ELECTROLYSIS LIES IN WHETHER
THE PRIMARY OUTCOME IS THE CREATION OF NEW CHEMICAL SPECIES OR A MERE ALTERATION IN THE PHYSICAL STATE OR
ARRANGEMENT OF EXISTING ONES. ELECTROLYSIS IS OVERWHELMINGLY A PROCESS THAT INDUCES CHEMICAL CHANGES WITHIN THE
ELECTROLYTE ITSELF. THE ELECTRICAL ENERGY IS DIRECTLY APPLIED TO BREAK CHEMICAL BONDS AND FORM NEW ONES, THUS
CREATING ENTIRELY NEW SUBSTANCES.

\W/HILE PHYSICAL CHANGES CAN OCCUR INCIDENTALLY WITHIN AN ELECTROLYTIC SETUP—SUCH AS THE HEATING OF THE
ELECTROLYTE DUE TO ELECTRICAL RESISTANCE, OR PHASE CHANGES OF PRODUCTS—THESE ARE SECONDARY EFFECTS. THE
INTENDED AND PRIMARY PURPOSE OF ELECTROLYSIS IS TO EFFECT A CHEMICAL TRANSFORMATION. THE SEPARATION OF ELEMENTS
FROM A COMPOUND, THE PLATING OF METALS, OR THE SYNTHESIS OF CHEMICALS ARE ALL DIRECT RESULTS OF CHEMICAL
REACTIONS OCCURRING AT THE ELECTRODES, DRIVEN BY THE ELECTRON FLOW.

THE KEY DIFFERENTIATOR IS THE IRREVERSIBLE ALTERATION OF CHEMICAL IDENTITY. FOR EXAMPLE, IN THE ELECTROLYSIS OF
WATER, HQO MOLECULES ARE BROKEN DOWN, AND NEW MOLECULES, H2 AND 02, ARE FORMED. THIS IS A PROFOUND CHEMICAL
CHANGE. A PHYSICAL CHANGE IN THE SAME SYSTEM MIGHT BE THE WATER SIMPLY BOILING AND TURNING INTO STEAM, THE
SUBSTANCE REMAINS Hzo,JUST IN A DIFFERENT PHASE. ELECTROLYSIS FUNDAMENTALLY TRANSFORMS SUBSTANCES AT THEIR
CORE COMPOSITION.

ExAMPLES oF CHEMICAL CHANGES DURING ELECTROLYSIS

THE POWER OF ELECTROLYSIS IS BEST UNDERSTOOD THROUGH ITS CONCRETE EXAMPLES, ALL OF WHICH SHOWCASE SIGNIFICANT
CHEMICAL TRANSFORMATIONS.

e ELECTROLYSIS OF MoLTEN SobiuM CHLORIDE (NACL): \W/HEN MOLTEN NACL 1S ELECTROLYZED, THE SODIUM IoNS (NA™T)
MIGRATE TO THE CATHODE AND GAIN ELECTRONS TO FORM MOLTEN SoDIUM METAL (NA). THe cHLORIDE 1ons (CL™)
MIGRATE TO THE ANODE AND LOSE ELECTRONS TO FORM CHLORINE GAS (CL,). THIS PROCESS BREAKS DOWN NACL INTO
ITS CONSTITUENT ELEMENTS, SODIUM AND CHLORINE, WHICH ARE ENTIRELY NEW SUBSTANCES WITH VASTLY DIFFERENT
PROPERTIES. THE REACTIONS ARE:

o CaTHoDE (RebucTion): NAT + g~ Na



o ANope (OxiDATION): 2CL™ ] CrL, + 26~

THIS IS A QUINTESSENTIAL CHEMICAL CHANGE.

o ELeCcTROLYSIS OF WATER (H,O): IN THE ELECTROLYSIS OF WATER, TYPICALLY WITH A SMALL AMOUNT OF
ELECTROLYTE LIKE SULFURIC ACID (H,SO,) or SoDIUM SULFATE (NA,SO,) TO INCREASE CONDUCTIVITY, WATER
MOLECULES ARE SPLIT. HYDROGEN I0NS (HT) ARE REDUCED AT THE CATHODE TO FORM HYDROGEN GAS (H,), AND WATER
MOLECULES ARE OXIDIZED AT THE ANODE TO FORM OXYGEN GAS (O,). THE OVERALL REACTION IS:

o 2H,0(L) Bl 2H,(6) + O,(6)

THIS PROCESS SYNTHESIZES HYDROGEN AND OXYGEN GASES FROM WATER, A CLEAR DEMONSTRATION OF CHEMICAL
CHANGE.

e ELECTROPLATING: IN ELECTROPLATING, A THIN LAYER OF ONE METAL IS DEPOSITED ONTO ANOTHER OBJECT. For
INSTANCE, WHEN PLATING COPPER ONTO AN IRON OBJECT, COPPER IONS (CU2+) FROM THE ELECTROLYTE SOLUTION ARE
REDUCED AT THE CATHODE (THE OBJECT TO BE PLATED) TO FORM SOLID COPPER METAL (CU) THE OBJECT ITSELF DOES
NOT UNDERGO A CHEMICAL CHANGE, BUT A NEW CHEMICAL SUBSTANCE (A COATING OF COPPER) IS FORMED ON ITS
SURFACE. THE REACTION AT THE CATHODE IS:

o Cu?t(aQ) + 27 ] Cu(s)

THIS IS A CHEMICAL CHANGE AS THE COPPER IONS ARE TRANSFORMED INTO ELEMENTAL COPPER.

PoTENTIAL PHYSICAL CHANGES IN ELECTROLYTIC SYSTEMS

W/HILE ELECTROLYSIS IS PRIMARILY ABOUT CHEMICAL CHANGE, CERTAIN PHYSICAL CHANGES CAN OCCUR WITHIN THE
ELECTROLYTIC CELL AS A CONSEQUENCE OF THE PROCESS OR EXTERNAL FACTORS.

o PHASE CHANGES: IF THE PRODUCTS OF ELECTROLYSIS ARE GASES AND ARE NOT EFFICIENTLY REMOVED, THEY MIGHT
CONDENSE BACK INTO LIQUID IF THE TEMPERATURE DROPS. CONVERSELY, IF THE ELECTROLYTE IS HEATED SIGNIFICANTLY
DUE TO RESISTIVE LOSSES, IT MIGHT BOIL, LEADING TO A PHYSICAL CHANGE IN THE STATE OF THE SOLVENT (E.G.,
WATER).

® DISSOLUTION AND PRECIPITATION: IN SOME ELECTROLYSIS SETUPS, INITIAL DISSOLUTION OF A SOLID ANODE MIGHT
OCCUR, WHICH IS A PHYSICAL PROCESS WHERE THE SOLID BREAKS DOWN INTO IONS DISPERSED IN THE SOLVENT.
SIMILARLY, IF THE CONCENTRATION OF A PRODUCT IN THE ELECTROLYTE EXCEEDS ITS SOLUBILITY LIMIT, IT MAY
PRECIPITATE OUT AS A SOLID, WHICH IS A PHYSICAL CHANGE OF STATE FROM DISSOLVED TO SOLID.

® TEMPERATURE INCREASE: THE FLOW OF ELECTRIC CURRENT THROUGH A RESISTIVE MEDIUM LIKE AN ELECTROLYTE
INVARIABLY GENERATES HEAT (JOULE HEATING). THIS INCREASE IN TEMPERATURE IS A PHYSICAL CHANGE, THE CHEMICAL
COMPOSITION OF THE SUBSTANCES DOES NOT ALTER DUE TO THE HEAT ITSELF, THOUGH HIGHER TEMPERATURES CAN
INFLUENCE THE RATES OF THE CHEMICAL REACTIONS.

® VoLUME CHANGES: THE PRODUCTION OF GASES CAN LEAD TO AN INCREASE IN THE VOLUME OCCUPIED BY THE
SUBSTANCES WITHIN THE CELL. THIS IS A PHYSICAL CHANGE IN VOLUME AND STATE.

[T IS CRUCIAL TO DISTINGUISH THESE PHYSICAL CHANGES FROM THE INTENDED CHEMICAL TRANSFORMATION. FOR EXAMPLE, THE
WATER IN AN ELECTROLYTIC CELL MAY EVAPORATE DUE TO HEATING (PHYSICAL CHANGE), BUT THE ELECTROLYSIS ITSELF IS



BREAKING DOWN THE HyO MOLECULES INTO Hy AND O, (CHEMICAL CHANGE).

FACTORS INFLUENCING THE T YPE OF CHANGE

SEVERAL FACTORS DICTATE WHETHER A CHEMICAL OR PHYSICAL CHANGE IS DOMINANT IN AN ELECTROLYTIC PROCESS.

THE MOST SIGNIFICANT FACTOR IS THE APPLIED VOLTAGE. IF THE APPLIED VOLTAGE IS SUFFICIENT TO OVERCOME THE STANDARD
ELECTRODE POTENTIALS FOR THE DESIRED REDOX REACTIONS, CHEMICAL CHANGES WILL OCCUR. IF THE VOLTAGE IS TOO LOW,
OR IF THE ELECTROLYTE IS SIMPLY BEING HEATED WITHOUT INDUCING ELECTROCHEMICAL REACTIONS, THEN PHYSICAL CHANGES
LIKE PHASE TRANSITIONS MIGHT BE THE PRIMARY OBSERVATIONS.

THE NATURE OF THE ELECTROLYTE IS ALSO PARAMOUNT. |ONIC COMPOUNDS IN MOLTEN FORM OR DISSOLVED IN A SUITABLE
SOLVENT ARE DESIGNED TO DISSOCIATE INTO IONS THAT CAN CONDUCT ELECTRICITY AND UNDERGO REDOX REACTIONS, THUS
FACILITATING CHEMICAL CHANGES. INERT SUBSTANCES THAT DO NOT DISSOCIATE OR REACT WOULD PRIMARILY EXPERIENCE
PHYSICAL CHANGES, SUCH AS HEATING, IF CURRENT WERE PASSED THROUGH THEM.

FURTHERMORE, THE MATERIAL OF THE ELECTRODES PLAYS A ROLE. |F THE ELECTRODES THEMSELVES ARE REACTIVE AND
PARTICIPATE IN THE REDOX REACTIONS (E.G., USING A COPPER ANODE IN COPPER SULFATE ELECTROLYSIS FOR REFINING), THIS
LEADS TO CHEMICAL CHANGES AT THE ANODE AS WELL, CONTRIBUTING TO THE OVERALL CHEMICAL TRANSFORMATION. INERT
ELECTRODES, LIKE PLATINUM, ARE CHOSEN WHEN THE AIM IS SOLELY TO FACILITATE REACTIONS IN THE ELECTROLYTE WITHOUT
THE ELECTRODES BEING CONSUMED OR ALTERED.

APPLICATIONS HIGHLIGHTING CHEMICAL CHANGE IN ELECTROLYSIS

THE APPLICATIONS OF ELECTROLYSIS ARE VAST AND PREDOMINANTLY RELY ON ITS ABILITY TO INDUCE SIGNIFICANT CHEMICAL
CHANGES. THESE APPLICATIONS UNDERSCORE THE TRANSFORMATIVE POWER OF CONTROLLED ELECTROCHEMICAL REACTIONS.

ONE OF THE MOST PROMINENT APPLICATIONS IS THE PRODUCTION OF ELEMENTS LIKE ALUMINUM AND SODIUM. THE HALL-

H ROULT PROCESS FOR ALUMINUM PRODUCTION INVOLVES THE ELECTROLYSIS OF ALUMINA DISSOLVED IN CRYOLITE, BREAKING
DOWN ALUMINUM OXIDE INTO ALUMINUM METAL AND OXYGEN GAS — A CRITICAL CHEMICAL CHANGE. SIMILARLY/ THE DOWNS
PROCESS FOR SODIUM PRODUCTION ELECTROLYZES MOLTEN SODIUM CHLORIDE TO YIELD SODIUM METAL AND CHLORINE GAS.

THE PURIFICATION OF METALS IS ANOTHER KEY AREA. IN ELECTROLYTIC REFINING, IMPURE METALS ARE USED AS ANODES, AND
PURE METAL IS DEPOSITED AT THE CATHODE. FOR EXAMPLE, IMPURE COPPER ANODES ARE ELECTROLYZED IN A COPPER SULFATE
SOLUTION, WHERE PURE COPPER PLATES ONTO THE CATHODE, LEAVING IMPURITIES BEHIND. THIS SEPARATION IS A CHEMICAL
PROCESS OF SELECTIVELY OXIDIZING AND REDUCING SPECIES.

THE SYNTHESIS OF VITAL INDUSTRIAL CHEMICALS ALSO HEAVILY RELIES ON ELECTROLYSIS. CHLORINE AND SODIUM HYDROXIDE
(CAUSTIC SODA) ARE PRODUCED COMMERCIALLY THROUGH THE ELECTROLYSIS OF BRINE (AQUEOUS SODIUM CHLORIDE).
HYDROGEN AND OXYGEN ARE PRODUCED VIA WATER ELECTROLYSIS, WHICH IS INCREASINGLY RELEVANT FOR GREEN HYDROGEN
PRODUCTION.

EVEN IN EVERYDAY LIFE, ELECTROLYSIS PLAYS A ROLE. BATTERIES, ALTHOUGH STORING AND RELEASING ENERGY THROUGH
ELECTROCHEMICAL REACTIONS, ARE ESSENTIALLY DEVICES THAT UTILIZE CONTROLLED CHEMICAL CHANGES. CHARGING A
RECHARGEABLE BATTERY INVOLVES USING ELECTRICAL ENERGY TO REVERSE THE CHEMICAL REACTIONS THAT OCCUR DURING
DISCHARGE, THEREBY RESTORING THE ORIGINAL CHEMICAL STATE.



CoNcCLUSION

IN SUMMARY, THE DISTINCTION BETWEEN CHEMICAL AND PHYSICAL CHANGE IS FUNDAMENTAL TO UNDERSTANDING THE PROCESS OF
ELECTROLYSIS. WHILE PHYSICAL CHANGES LIKE TEMPERATURE FLUCTUATIONS OR PHASE TRANSITIONS CAN OCCUR WITHIN AN
ELECTROLYTIC CELL, THE DEFINING CHARACTERISTIC OF ELECTROLYSIS IS ITS CAPACITY TO DRIVE PROFOUND CHEMICAL
TRANSFORMATIONS. THIS INVOLVES THE BREAKING AND FORMATION OF CHEMICAL BONDS, LEADING TO THE CREATION OF
ENTIRELY NEW SUBSTANCES WITH DIFFERENT PROPERTIES. FROM THE INDUSTRIAL-SCALE PRODUCTION OF ESSENTIAL ELEMENTS
AND CHEMICALS TO THE INTRICATE PROCESSES OF METAL REFINING AND SYNTHESIS, ELECTROLYSIS HARNESSES ELECTRICAL
ENERGY TO ORCHESTRATE CONTROLLED CHEMICAL REACTIONS, MAKING IT A CORNERSTONE OF MODERN SCIENCE AND INDUSTRY.

FAQ

Q: Is THE PRODUCTION OF HYDROGEN GAS DURING WATER ELECTROLYSIS A CHEMICAL
OR PHYSICAL CHANGE?

A: THE PRODUCTION OF HYDROGEN GAS DURING THE ELECTROLYSIS OF WATER IS A CHEMICAL CHANGE. W/ ATER MOLECULES
(H,O) ARE BROKEN DOWN, AND NEW MOLECULES OF HYDROGEN GAS (H,) AND OXYGEN GAS (O,) ARE FORMED. THIS INVOLVES
THE BREAKING OF COVALENT BONDS WITHIN WATER AND THE FORMATION OF NEW BONDS IN Hy AND O,

Q: IF AN ELECTROLYTE SOLUTION GETS HOT DURING ELECTROLYSIS , IS THAT A
CHEMICAL OR PHYSICAL CHANGE?

A: THE HEATING OF AN ELECTROLYTE SOLUTION DUE TO ELECTRICAL RESISTANCE (JOULE HEATING) IS A PHYSICAL CHANGE. THE
CHEMICAL COMPOSITION OF THE ELECTROLYTE AND ITS COMPONENTS REMAINS UNCHANGED, ONLY THEIR KINETIC ENERGY
(TEMPERATURE) INCREASES. HO\X/EVER/ THIS HEATING CAN INFLUENCE THE RATES OF THE CONCURRENT CHEMICAL CHANGES.

QZ IN ELECTROPLATING ;, WHEN A METAL ION FROM THE SOLUTION BECOMES A SOLID
METAL ON THE OBJECT, IS THIS A CHEMICAL OR PHYSICAL CHANGE?

A: WHEN A METAL ION FROM THE SOLUTION IS REDUCED TO FORM A SOLID METAL COATING ON AN OBJECT (E.G., CU?T + 2€~
Cu), IT IS A CHEMICAL CHANGE. THE ION, WITH A SPECIFIC CHARGE AND CHEMICAL IDENTITY, IS TRANSFORMED INTO A NEUTRAL
ATOM OF ELEMENTAL METAL, WHICH HAS ENTIRELY DIFFERENT CHEMICAL PROPERTIES.

Q: CAN ELECTROLYSIS CAUSE BOTH CHEMICAL AND PHYSICAL CHANGES
SIMULTANEOUSLY?

A: YES, ELECTROLYSIS CAN CAUSE BOTH CHEMICAL AND PHYSICAL CHANGES SIMULTANEOQUSLY WITHIN THE ELECTROLYTIC CELL.
THE PRIMARY INTENDED OUTCOME IS USUALLY A CHEMICAL CHANGE (FORMATION OF NEW SUBSTANCES), BUT PHYSICAL CHANGES
LIKE HEATING OF THE ELECTROLYTE, PHASE CHANGES OF PRODUCTS (E.G./ GAS FORMATION)/ OR DISSOLUTION/PRECIPITATION
CAN ALSO OCCUR AS A RESULT OF THE PROCESS OR CONDITIONS.

Q: How DOES THE TYPE OF ELECTRODE MATERIAL AFFECT WHETHER A CHEMICAL OR
PHYSICAL CHANGE OCCURS?

A: THE ELECTRODE MATERIAL SIGNIFICANTLY INFLUENCES THE TYPE OF CHANGE. INERT ELECTRODES (LIKE PLATINUM OR GRAPHITE)
PRIMARILY FACILITATE REDOX REACTIONS IN THE ELECTROLYTE, LEADING TO CHEMICAL CHANGES THERE. REACTIVE ELECTRODES
(LIKE COPPER IN COPPER REFINING) PARTICIPATE DIRECTLY IN THE REDOX REACTIONS, UNDERGOING CHEMICAL CHANGES
THEMSELVES (DISSOLVING OR BEING DEPOSITED UPON) IN ADDITION TO DRIVING CHANGES IN THE ELECTROLYTE.



Q: IS DISSOLVING SALT IN WATER BEFORE ELECTROLYSIS CONSIDERED A CHEMICAL OR
PHYSICAL CHANGE?

A: DISSOLVING SALT (LIKE NACL) IN WATER BEFORE ELECTROLYSIS IS CONSIDERED A PHYSICAL CHANGE. THE SALT DISSOCIATES
INTO ITS CONSTITUENT IONS (NA+ AND CL_) DISPERSED IN WATER, BUT THE IONS THEMSELVES RETAIN THEIR CHEMICAL IDENTITY.
THESE IONS ARE THEN AVAILABLE TO CONDUCT ELECTRICITY AND PARTICIPATE IN THE CHEMICAL CHANGES OF ELECTROLYSIS.

QZ \WHEN A METAL ANODE CORRODES OR DISSOLVES DURING ELECTROLYSIS , IS THIS A
CHEMICAL OR PHYSICAL CHANGE?

A: WHEN A METAL ANODE CORRODES OR DISSOLVES DURING ELECTROLYSIS, IT IS A CHEMICAL CHANGE. THE METAL ATOMS ARE
OXIDIZED, LOSING ELECTRONS TO FORM METAL IONS WHICH THEN ENTER THE ELECTROLYTE SOLUTION. THIS TRANSFORMATION
ALTERS THE CHEMICAL COMPOSITION OF THE ANODE MATERIAL.

Q: WHAT ROLE DOES THE APPLIED VOLTAGE PLAY IN DETERMINING CHEMICAL VS.
PHYSICAL CHANGE?

A: THE APPLIED VOLTAGE IS CRITICAL. A SUFFICIENTLY HIGH VOLTAGE IS REQUIRED TO OVERCOME THE ENERGY BARRIER FOR
NON-SPONTANEOUS REDOX REACTIONS, THUS DRIVING CHEMICAL CHANGES. IF THE VOLTAGE IS TOO LOW TO INITIATE THESE
REACTIONS, PASSING CURRENT MIGHT ONLY LEAD TO PHYSICAL CHANGES LIKE HEATING OR MINOR ELECTROCHEMICAL EFFECTS
WITHOUT SUBSTANTIAL PRODUCT FORMATION.
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