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INTRODUCTION

IF THE SURFACE OF THE MG RIBBON YOU USED WERE COVERED WITH A THIN OXIDE COATING PRIOR TO THE REACTION, SEVERAL
SIGNIFICANT IMPLICATIONS ARISE REGARDING THE REACTIVITY, EFFICIENCY, AND OVERALL OUTCOME OF THE CHEMICAL PROCESS.
MAGNESIUM (MG), A HIGHLY REACTIVE METAL, READILY REACTS WITH VARIOUS SUBSTANCES SUCH AS ACIDS, WATER, AND
OXYGEN. HO\X/EVER, WHEN ITS SURFACE IS PASSIVATED BY AN OXIDE LAYER—PRIMARILY MAGNESIUM OXIDE (MGO)—THE
DYNAMICS OF ITS REACTIONS CAN CHANGE DRAMATICALLY. THIS ARTICLE EXPLORES IN DETAIL HOW A THIN OXIDE COATING ON
MAGNESIUM RIBBON INFLUENCES CHEMICAL REACTIONS, THE MECHANISMS BEHIND THIS EFFECT, AND PRACTICAL CONSIDERATIONS IN
EXPERIMENTAL AND INDUSTRIAL CONTEXTS.

UNDERSTANDING MAGNESIUM’S SURFACE AND OXIDE FORMATION

THe NATURE oF MAGNESIUM AND ITS SURFACE REACTIVITY

MAGNESIUM IS AN ALKALINE EARTH METAL KNOWN FOR ITS LIGHTWEIGHT NATURE AND STRONG REACTIVITY, ESPECIALLY WITH
OXYGEN AND MOISTURE. W/HEN FRESHLY CUT OR CLEANED, MAGNESIUM SURFACES ARE HIGHLY REACTIVE, READILY FORMING A
THIN LAYER OF MAGNESIUM OXIDE WITHIN MOMENTS OF EXPOSURE TO AIR. THIS OXIDE LAYER, ALTHOUGH TYPICALLY ONLY A
FEWW NANOMETERS THICK, ACTS AS A PASSIVATION BARRIER, PREVENTING FURTHER OXIDATION UNDER NORMAL CONDITIONS.

ForMATION OF THE OXIDE COATING

THE OXIDE COATING FORMS THROUGH A PROCESS CALLED PASSIVATION, WHICH INVOLVES THE INITIAL REACTION OF MAGNESIUM
WITH OXYGEN:

e Mg+ %O, McO

® THIS REACTION OCCURS RAPIDLY AT AMBIENT CONDITIONS, RESULTING IN A PROTECTIVE LAYER.

THIS LAYER IS GENERALLY ADHERENT, INSOLUBLE IN WATER, AND STABLE OVER A WIDE RANGE OF CONDITIONS, EFFECTIVELY
SHIELDING THE UNDERLYING METAL FROM FURTHER CORROSION OR REACTION.

IMPACT OF A THIN OxIDE COATING oN CHEMICAL REACTIONS

BARRIER EFFECT AND ITS CONSEQUENCES



THE PRESENCE OF AN OXIDE COATING ESSENTIALLY ACTS AS A PHYSICAL BARRIER THAT IMPEDES THE DIRECT CONTACT OF
MAGNESIUM WITH REACTANTS SUCH AS ACIDS OR WATER. THE CONSEQUENCES INCLUDE:

® DeLAYED REACTION RATES: THE OXIDE LAYER SLOWS DOWN THE RATE AT WHICH MAGNESIUM REACTS, OFTEN REQUIRING
HIGHER TEMPERATURES, LONGER DURATIONS, OR STRONGER REACTANTS TO ACHIEVE COMPARABLE RESULTS.

® ReDUCED REACTIVITY: THE SURFACE’S CHEMICAL ACTIVITY DIMINISHES BECAUSE THE OXIDE IS LESS REACTIVE THAN
METALLIC MAGNESIUM ITSELF.

® POTENTIAL FOR INCOMPLETE REACTIONS: IF THE OXIDE LAYER IS THICK OR UNEVEN, IT MAY PREVENT COMPLETE
REACTION, LEAVING UNREACTED MAGNESIUM BEHIND.

SPECIFIC REACTIONS AFFECTED

THE IMPACT OF THE OXIDE COATING VARIES DEPENDING ON THE TYPE OF REACTION:

1. REACTION WITH ACIDS: MAGNESIUM READILY REACTS WITH ACIDS LIKE HYDROCHLORIC ACID (HCL):
Mc + 2HCL McCL, + H,[7l
HO\X/EVER/ AN OXIDE LAYER CAN HINDER THE INITIAL CONTACTI DECREASING THE REACTION RATE. OVERCOMING THIS
BARRIER MAY REQUIRE:
] MECHANICAL REMOVAL OF THE OXIDE LAYER (E.G., SCRAPING, POLISHING)

o USING MORE CONCENTRATED ACIDS OR ELEVATED TEMPERATURES

2. REACTION WITH W ATER: MAGNESIUM REACTS SLOWLY WITH WATER AT ROOM TEMPERATURE:
Mg + 2H,O ] MG(OH), + H,f
BUT THE OXIDE LAYER FURTHER RETARDS THIS PROCESS, OFTEN NECESSITATING HEATING OR THE PRESENCE OF ACIDS TO

ACCELERATE HYDROGEN EVOLUTION.

3. OXIDATION AND COMBUSTION: W/HEN MAGNESIUM IS HEATED TO HIGH TEMPERATURES, THE OXIDE LAYER CAN INFLUENCE
IGNITION AND COMBUSTION CHARACTERISTICS. A THIN OXIDE LAYER MAY:

o ACT AS A PROTECTIVE BARRIER DURING INITIAL HEATING

o REQUIRE HIGHER TEMPERATURES TO IGNITE THE MAGNESIUM



PRACTICAL IMPLICATIONS IN EXPERIMENTAL SETTINGS

HANDLING AND PREPARATION OF MAGNESIUM RIBBONS

IN LABORATORY PROCEDURES, MAGNESIUM RIBBONS ARE OFTEN CLEANED OR FRESHLY PREPARED TO REMOVE OXIDE LAYERS,
ENSURING MAXIMUM REACTIVITY. WHEN THE SURFACE IS PRE-COATED WITH OXIDE:

® REACTIVITY DIMINISHES, NECESSITATING ADDITIONAL STEPS TO ACTIVATE THE SURFACE.
® RESEARCHERS MAY NEED TO SCRAPE OR ABRADE THE SURFACE BEFORE REACTION.

L4 ALTERNATELY, CHEMICAL ETCHING WITH ACIDS CAN REMOVE THE OXIDE LAYER EFFECTIVELY.

ErFecT oN ReAcTION KINETICS AND YIELD

THE PRESENCE OF AN OXIDE COATING CAN LEAD TO:

® SLOWER REACTION KINETICS, MAKING EXPERIMENTS TAKE LONGER.
® | OWER YIELDS IF THE REACTION IS INCOMPLETE DUE TO SURFACE PASSIVATION.

® MORE CONSISTENT RESULTS IF THE OXIDE LAYER IS CONTROLLED OR INTENTIONALLY APPLIED FOR SPECIFIC PURPOSES.

SAFETY CONSIDERATIONS

SINCE OXIDE-COATED MAGNESIUM IS LESS REACTIVE, ACCIDENTAL IGNITION OR RAPID REACTION IS LESS LIKELY;, HOWEVER, WHEN
REACTIONS ARE FORCED (E.G., BY ACID ADDITION OR HEATING), THE OXIDE BARRIER CAN CAUSE UNPREDICTABLE REACTION
BEHAVIOR, EMPHASIZING THE IMPORTANCE OF CONTROLLED CONDITIONS.

INDUSTRIAL AND TECHNOLOGICAL SIGNIFICANCE

CoRROSION RESISTANCE AND MATERIAL STABILITY

IN INDUSTRIAL APPLICATIONS, MAGNESIUM’S OXIDE LAYER PROVIDES CORROSION RESISTANCE, EXTENDING THE MATERIAL’S
LIFESPAN IN ENVIRONMENTS EXPOSED TO MOISTURE AND OXYGEN.

UsE IN MANUFACTURING AND COATINGS

MAGNESIUM OXIDE COATINGS ARE UTILIZED IN:



o ELECTRICAL INSULATION LAYERS
o FIREPROOFING MATERIALS

® MAGNESIUM-BASED REFRACTORY PRODUCTS

THESE APPLICATIONS RELY ON THE STABILITY AND PROTECTIVE QUALITIES OF THE OXIDE LAYER, CONTRASTING WITH THE
REACTIVITY DESIRED IN CHEMICAL REACTIONS.

CoNTROLLED SURFACE COATINGS FOR SPECIFIC REACTIONS

IN SOME CASES, DELIBERATELY APPLYING A THIN OXIDE COATING ALLOWS FOR CONTROLLED REACTIVITY, ENABLING:

o GRADUAL RELEASE OF MAGNESIUM IN REACTIONS
® ENHANCED SAFETY DURING HANDLING

e T AILORED REACTION RATES FOR INDUSTRIAL PROCESSES

MeTHODS To MANAGE OrR MoDIFY THE OXIDE LAYER

ReMoVING THE OXIDE COATING

T o ENHANCE REACTIVITY, METHODS INCLUDE:

® MECHANICAL ABRASION USING SANDPAPER OR FILE
e CHEMICAL ETCHING WITH DILUTE ACIDS

® ULTRASOUND-ASSISTED CLEANING

APPLYING A CoNTROLLED OXIDE COATING
CONVERSELY, IN APPLICATIONS REQUIRING PASSIVATION, THE OXIDE LAYER CAN BE INTENTIONALLY APPLIED OR THICKENED VIA:
o THERMAL OXIDATION PROCESSES

e CHEMICAL VAPOR DEPOSITION

e ELECTROCHEMICAL METHODS



CoNcCLUSION

THE PRESENCE OF A THIN OXIDE COATING ON MAGNESIUM RIBBON PRIOR TO REACTION SIGNIFICANTLY INFLUENCES THE COURSE,
RATE, AND OUTCOME OF CHEMICAL PROCESSES INVOLVING MAGNESIUM. \WHILE IT OFFERS PROTECTIVE BENEFITS AND ENHANCES
MATERIAL STABILITY, IT CAN HINDER REACTIVITY IN LABORATORY REACTIONS, REQUIRING CAREFUL SURFACE PREPARATION OR
PROCESS ADJUSTMENTS. UNDERSTANDING THE BALANCE BETWEEN THE OXIDE LAYER’S PASSIVATING EFFECTS AND THE DESIRED

REACTIVITY IS CRUCIAL FOR SCIENTISTS AND ENGINEERS WORKING WITH MAGNESIUM. W/HETHER AIMING TO MAXIMIZE REACTION
RATES OR HARNESS THE PROTECTIVE PROPERTIES OF THE OXIDE, CONTROLLING SURFACE CONDITIONS IS A KEY ASPECT OF

W ORKING WITH MAGNESIUM IN BOTH RESEARCH AND INDUSTRIAL ENVIRONMENTS.

FREQUENTLY AskeD QUESTIONS

How DOES A THIN OXIDE COATING ON MAGNESIUM RIBBON AFFECT ITS REACTIVITY
DURING THE REACTION?

A THIN OXIDE COATING CAN ACT AS A BARRIER, SLOWING DOWN THE REACTION RATE BY PREVENTING DIRECT CONTACT BETWEEN
MAGNESIUM AND THE REACTANTS, THEREBY REDUCING THE OVERALL REACTIVITY.

WILL THE PRESENCE OF A MAGNESIUM OXIDE LAYER PREVENT THE MAGNESIUM FROM
REACTING COMPLETELY?

W/HILE IT MAY DELAY OR SLOW DOWN THE REACTION, A THIN OXIDE LAYER TYPICALLY DOES NOT PREVENT MAGNESIUM FROM
REACTING ENTIRELY BUT CAN MAKE THE PROCESS LESS EFFICIENT UNTIL THE COATING IS BROKEN OR REMOVED.

How CAN THE OXIDE COATING ON MAGNESIUM RIBBON BE REMOVED BEFORE THE
REACTION?

THE OXIDE LAYER CAN BE REMOVED BY CLEANING THE MAGNESIUM WITH ABRASIVE MATERIALS LIKE SANDPAPER OR BY USING ACID
TREATMENTS SUCH AS DILUTE HYDROCHLORIC ACID, WHICH DISSOLVE THE OXIDE LAYER.

DOES THE OXIDE COATING ON MAGNESIUM INFLUENCE THE ENERGY RELEASED DURING THE
REACTION?

YES, THE OXIDE COATING CAN REDUCE THE ENERGY RELEASE INITIALLY BECAUSE IT IMPEDES THE RAPID OXIDATION PROCESS,
LEADING TO A SLOWER, LESS VIGOROUS REACTION.

IS IT NECESSARY TO REMOVE THE OXIDE COATING FOR MAGNESIUM TO REACT
EFFICIENTLY?

FOR MAXIMUM REACTIVITY AND EFFICIENCY, IT IS GENERALLY RECOMMENDED TO REMOVE THE OXIDE COATING, AS IT ALLOWS
DIRECT CONTACT BETWEEN MAGNESIUM AND THE REACTANTS, RESULTING IN A FASTER REACTION.

How DOES THE PRESENCE OF AN OXIDE FILM AFFECT THE SAFETY OF HANDLING
MAGNESIUM DURING REACTIONS?

AN OXIDE FILM CAN PROVIDE A SLIGHT PROTECTIVE BARRIER, BUT SINCE MAGNESIUM IS HIGHLY REACTIVE, ESPECIALLY WHEN

HEATED OR IN CONTACT WITH ACIDS, HANDLING PRECAUTIONS SHOULD STILL BE STRICTLY FOLLOWED REGARDLESS OF THE
OXIDE LAYER.



W OULD A MAGNESIUM RIBBON WITH A PRE-EXISTING OXIDE LAYER PRODUCE A DIFFERENT
REACTION WHEN EXPOSED TO WATER OR ACIDS COMPARED TO A CLEAN RIBBON?

YES, THE OXIDE LAYER CAN SLOW THE INITIAL REACTION WITH WATER OR ACIDS, RESULTING IN A DELAYED OR LESS VIGOROUS
REACTION UNTIL THE COATING IS COMPROMISED OR REMOVED.

ADDITIONAL RESOURCES

IF THe Surrace OF THe MG RieeoN You Usep WERe CoVERED WITH A THIN OxIpE COATING PrIOR To THE REACTION

INTRODUCTION

MAGNESIUM (MG) IS A HIGHLY REACTIVE METAL THAT FINDS WIDESPREAD APPLICATIONS IN CHEMICAL SYNTHESES, MATERIALS
SCIENCE, AND ENERGY STORAGE. \W/HEN MAGNESIUM RIBBONS ARE EMPLOYED IN CHEMICAL REACTIONS, THEIR SURFACE PROPERTIES
SIGNIFICANTLY INFLUENCE THE REACTION'S RATE, MECHANISM, AND OVERALL OUTCOME. ONE CRITICAL FACTOR AFFECTING
MAGNESIUM’S REACTIVITY IS THE PRESENCE OF A THIN OXIDE COATING FORMED NATURALLY OR INTENTIONALLY ON ITS SURFACE.
THIS OXIDE LAYER, PRIMARILY MAGNESIUM OXIDE (MGO)/ ACTS AS A BARRIER TO THE METAL’S INTERACTION WITH OTHER
REACTANTS. UNDERSTANDING THE IMPLICATIONS OF PRE-COATING MG RIBBONS WITH A THIN OXIDE LAYER IS ESSENTIAL FOR
OPTIMIZING REACTION CONDITIONS, ENHANCING SAFETY, AND ACHIEVING DESIRED REACTION EFFICIENCIES.

THe NATURE oF MAGNESIUM SURFACE OXIDE COATING

FoOrRMATION AND CHARACTERISTICS

MAGNESIUM IS A HIGHLY REACTIVE ALKALINE EARTH METAL THAT READILY REACTS WITH OXYGEN IN THE AIR TO FORM A THIN,
STABLE OXIDE FILM. THIS OXIDE LAYER TYPICALLY FORMS WITHIN SECONDS UPON EXPOSURE TO ATMOSPHERIC OXYGEN AND CAN
BE DESCRIBED AS FOLLOWS:

- CoMPOSITION: PRIMARILY MAGNESIUM OXIDE (MGO), WITH POSSIBLE TRACES OF MAGNESIUM HYDROXIDE IF MOISTURE IS
PRESENT.

- THICKNESS: USUALLY IN THE NANOMETER RANGE (APPROXIMATELY 2-10 NM), FORMING A COHERENT, PROTECTIVE FILM.

- PROPERTIES: THE OXIDE LAYER IS INSULATING, ADHERENT, AND THERMODYNAMICALLY STABLE UNDER AMBIENT CONDITIONS,
PREVENTING FURTHER OXIDATION OF THE UNDERLYING METAL.

NATURAL VS. ARTIFICIAL COATINGS

W/HILE NATURAL OXIDE FORMATION IS COMMON, IT IS ALSO POSSIBLE TO INTENTIONALLY DEPOSIT OR GROW A CONTROLLED
OXIDE COATING ON MAGNESIUM SURFACES USING TECHNIQUES SUCH AS:

- THERMAL OXIDATION: HEATING MG IN CONTROLLED OXYGEN ATMOSPHERES.
- CHEMICAL OXIDATION: IMMERSING MG IN OXIDIZING SOLUTIONS.

- PHYSICAL VAPOR DEPOSITION: APPLYING THIN OXIDE FILMS VIA SPUTTERING OR EVAPORATION.

ARTIFICIAL COATINGS CAN BE DESIGNED TO MODIFY THE SURFACE PROPERTIES, SUCH AS INCREASING CORROSION RESISTANCE OR
CONTROLLING REACTIVITY.

IMPACT oF OxIDE COATING ON MAGNESIUM REACTIVITY
BARRIER EFFECT AND REACTION KINETICS

THE PRIMARY INFLUENCE OF AN OXIDE COATING ON MAGNESIUM’S REACTIVITY IS ITS ROLE AS A PHYSICAL AND CHEMICAL



BARRIER:

- INHIBITION OF DIRECT CONTACT: THE OXIDE LAYER PREVENTS IMMEDIATE CONTACT BETWEEN MAGNESIUM METAL AND
REACTANTS SUCH AS ACIDS, WATER, OR OTHER CHEMICALS.

- SLOWING REACTION RATES: BECAUSE THE OXIDE LAYER IS LESS REACTIVE THAN BARE MG, THE INITIAL REACTION RATE
DIMINISHES, REQUIRING LONGER ACTIVATION PERIODS OR HIGHER ENERGY INPUT TO COMMENCE THE REACTION.

- DePENDENCE ON COATING THICKNESS AND INTEGRITY: THINNER, POROUS, OR DEFECTIVE OXIDE LAYERS ALLOW SOME DEGREE OF
REACTIVITY, WHILE THICKER, MORE UNIFORM LAYERS SIGNIFICANTLY HINDER IT.

EFFECT ON REACTION PATHWAYS
THE PRESENCE OF AN OXIDE LAYER CAN ALTER THE REACTION MECHANISM:

- INITIAL INDUCTION PERIOD: REACTIONS INVOLVING MAGNESIUM OFTEN EXHIBIT AN INDUCTION PERIOD WHERE THE OXIDE LAYER
MUST BE DISRUPTED OR REMOVED BEFORE THE METAL REACTS RAPIDLY.

- ALTERED REACTION PRODUCTS: THE OXIDE MAY PARTICIPATE IN SECONDARY REACTIONS, INFLUENCING THE NATURE AND
PURITY OF PRODUCTS FORMED.

- POTENTIAL FOR ALTERNATIVE PATHWAYS: IN SOME CASES, THE OXIDE LAYER CAN ACT AS A CATALYST OR TEMPLATE,
LEADING TO DIFFERENT REACTION PATHWAYS.

SAFETY CONSIDERATIONS
A PRE-COATED MG RIBBON PRESENTS DISTINCT SAFETY IMPLICATIONS:

- RepuceD REACTIVITY: THE OXIDE BARRIER REDUCES THE RISK OF UNCONTROLLED REACTIONS, SUCH AS RAPID COMBUSTION OR
EXPLOSION WHEN EXPOSED TO HEAT OR FLAME.

- CONTROLLED REACTIVITY: IT ALLOWS FOR MORE PREDICTABLE REACTION INITIATION, BENEFICIAL IN EXPERIMENTAL OR
INDUSTRIAL SETTINGS.

- POTENTIAL FOR DELAYED REACTION: HO\X/EVER, THE DELAYED ONSET MIGHT LEAD TO ACCUMULATION OF UNREACTED MG,
WHICH COULD POSE RISKS IF NOT PROPERLY MANAGED.

PRACTICAL IMPLICATIONS IN LABORATORY AND INDUSTRIAL CONTEXTS
LABORATORY REACTIONS
IN EXPERIMENTAL SETTINGS, PRE-COATING MAGNESIUM RIBBONS CAN BE USED DELIBERATELY TO:

- MODULATE REACTION RATES: FINE-TUNING THE OXIDE LAYER THICKNESS CONTROLS THE INITIATION AND PROGRESSION OF
REACTIONS.

- IMPROVE SAFETY: MINIMIZING SUDDEN EXOTHERMIC REACTIONS OR GAS EVOLUTION.

- STUDY REACTION MECHANISMS: UNDERSTANDING HOW OXIDE LAYERS INFLUENCE PATHWAYS AND PRODUCTS.

FOR EXAMPLE, WHEN MAGNESIUM REACTS WITH ACIDS LIKE HYDROCHLORIC ACID (HCL), THE OXIDE LAYER MUST BE BROKEN
DOWN BEFORE MG CAN DISSOLVE TO PRODUCE MAGNESIUM CHLORIDE (MGCL,) AND HYDROGEN GAS (H,).

INDUSTRIAL APPLICATIONS
IN INDUSTRIES SUCH AS AEROSPACE, AUTOMOTIVE, AND ENERGY STORAGE:

- BATTERY MANUFACTURING: MG-BASED BATTERIES OFTEN PREVENT PREMATURE OXIDATION BY CONTROLLING SURFACE
COATINGS.

- CORROSION RESISTANCE: PROTECTIVE OXIDE LAYERS EXTEND THE LIFESPAN OF MAGNESIUM COMPONENTS.

- CoNTROLLED COMBUSTION: IN PYROTECHNICS OR PROPELLANT FORMULATIONS, PRE-COATING INFLUENCES THE IGNITION
CHARACTERISTICS.



MeTHoDS TO OVERCOME OR UTILIZE THE OXIDE COATING

REMOVING OR DISRUPTING THE OXIDE LAYER

To ENHANCE REACTIVITY, THE OXIDE BARRIER CAN BE DISRUPTED VIA:!

- MECHANICAL METHODS: ABRASION, SCRATCHING, OR FILING TO EXPOSE FRESH METAL.

- CHEMICAL METHODS: ACIDIC SOLUTIONS OR REDUCING AGENTS THAT DISSOLVE OR WEAKEN THE OXIDE LAYER.
- THERMAL TREATMENT: HEATING MG IN A REDUCING ATMOSPHERE TO BREAK DOWN THE OXIDE.

HowEVER, THESE METHODS REQUIRE CAUTION TO PREVENT UNINTENDED REACTIONS OR SAFETY HAZARDS.
INTENTIONALLY MAINTAINING THE OXIDE COATING

ALTERNATIVELY, IN APPLICATIONS REQUIRING CORROSION RESISTANCE OR CONTROLLED REACTIVITY:

- COATING STABILIZATION: ENSURING THE OXIDE LAYER REMAINS INTACT UNDER OPERATIONAL CONDITIONS.

- SURFACE MODIFICATIONS: APPLYING ADDITIONAL COATINGS SUCH AS SILANES OR POLYMERS TO FURTHER REGULATE SURFACE
INTERACTIONS.

ANALYTICAL TECHNIQUES FOR SURFACE CHARACTERIZATION

(UNDERSTANDING AND CONTROLLING THE OXIDE LAYER INVOLVES VARIOUS ANALYTICAL METHODS:

- X-RAY PHOTOELECTRON SPECTROSCOPY (XPS): DETERMINES ELEMENTAL COMPOSITION AND OXIDATION STATES.
- SCANNING ELECTRON Microscory (SEM): VISUALIZES SURFACE MORPHOLOGY AND OXIDE LAYER UNIFORMITY.

- AUGER ELECTRON SprecTROSCOPY (AES): PROVIDES DEPTH PROFILING OF OXIDE THICKNESS.

- AToMic Force Microscory (AFM): MEASURES SURFACE ROUGHNESS AND TOPOGRAPHY.

THESE TECHNIQUES HELP IN TAILORING SURFACE TREATMENTS TO ACHIEVE DESIRED REACTIVITY PROFILES.

CASE STUDIES AND EXPERIMENTAL OBSERVATIONS

ErFecT oF Pre-CoATED MG ON REACTION RATE WITH ACID

IN EXPERIMENTS WHERE MG RIBBONS WERE PRE-COATED WITH A THIN OXIDE LAYER:

- OBSERVATION: REACTION INITIATION WAS DELAYED COMPARED TO BARE MG.

- OUTCOME: THE TIME TO REACH COMPLETE REACTION INCREASED PROPORTIONALLY WITH OXIDE LAYER THICKNESS.

- IMPLICATION: FOR REACTIONS WHERE RAPID MAGNESIUM DISSOLUTION IS DESIRED, OXIDE REMOVAL OR DISRUPTION IS
NECESSARY.

INFLUENCE ON GAS EVOLUTION AND HEAT RELEASE

THE OXIDE LAYER IMPACTS GAS EVOLUTION:

- LEss H2 GAS EVOLVED INITIALLY DUE TO SLOWED REACTION.
- REDUCED HEAT RELEASE IN EXOTHERMIC REACTIONS, AFFECTING PROCESS CONTROL.

CONCLUSIONS AND FUTURE PERSPECTIVES

THE PRESENCE OF A THIN OXIDE COATING ON MAGNESIUM RIBBONS PRIOR TO REACTION SIGNIFICANTLY INFLUENCES THE REACTION
KINETICS, MECHANISMS, AND SAFETY PROFILE. WHILE IT ACTS AS A PROTECTIVE BARRIER, IT CAN ALSO SERVE AS A BARRIER TO



DESIRED REACTIVITY, NECESSITATING DELIBERATE SURFACE TREATMENTS DEPENDING ON THE APPLICATION.
KEY TAKEAWAYS INCLUDE:

- THE OXIDE LAYER IS NATURALLY FORMED, STABLE, AND PROTECTIVE BUT CAN BE MODIFIED.

- REMOVING OR DISRUPTING THE OXIDE CAN ACCELERATE REACTIONS, BUT SAFETY PRECAUTIONS ARE ESSENTIAL.

- ARTIFICIAL COATINGS CAN BE DESIGNED TO OPTIMIZE REACTIVITY OR DURABILITY.

- UNDERSTANDING SURFACE CHEMISTRY THROUGH ADVANCED CHARACTERIZATION TECHNIQUES INFORMS BETTER CONTROL OF
MAGNESIUM’S REACTIVE BEHAVIOR.

FUTURE RESEARCH DIRECTIONS INVOLVE DEVELOPING INNOVATIVE SURFACE MODIFICATION TECHNIQUES, EXPLORING
NANOSTRUCTURED OXIDE LAYERS FOR TAILORED REACTIVITY, AND APPLYING SURFACE ENGINEERING TO IMPROVE MAGNESIUM'S
PERFORMANCE IN ENERGY STORAGE, CATALYSIS, AND MATERIALS SCIENCE. AS MAGNESIUM-BASED TECHNOLOGIES EVOLVE,
MASTERING SURFACE CHEMISTRY AND OXIDE LAYER MANAGEMENT WILL BE CRUCIAL FOR UNLOCKING THEIR FULL POTENTIAL.

FINAL REMARKS

IN SUMMARY, THE IMPACT OF A PRE-EXISTING THIN OXIDE COATING ON MAGNESIUM RIBBONS IS PROFOUND AND MULTIFACETED. IT
UNDERSCORES THE IMPORTANCE OF SURFACE CHEMISTRY IN DICTATING REACTIVITY, SAFETY, AND APPLICATION SUITABILITY.
W/HETHER AIMING TO ACCELERATE REACTIONS OR TO ENHANCE CORROSION RESISTANCE, CONTROLLING THE OXIDE LAYER IS A
VITAL COMPONENT OF MAGNESIUM CHEMISTRY AND ENGINEERING.
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