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1. Introduction 

One Of The Most Remarkable Capabilities Of Iron Oxide Nanoparticles Is Their Capacity To 

Degrade Contaminants And Produce Cleaning Chemicals That Are Beneficial To The 

Environment.  In The Present Moment, A Great Number Of Individuals Are Interested In Iron 

Oxide Nanoparticles.  Due To The Fact That Iron Oxide Nanoparticles Are So Efficient In 

Cleaning Up The Environment, A Lot Of People Are Interested In This Subject.  When It 

Comes To The Production Of These Materials, It Is Of The Utmost Importance To Ensure That 

The Synthesis Technique Is Well Monitored And Managed.  Because It Has An Effect On 

Surface Area, Reactivity, And The Way Particles Interact With Contaminants In The 

Environment, Particle Size Is An Extremely Important Factor To Take Into Consideration.  In 

Addition To These Items, It Is Essential To Give Some Thought To Them.  It Has Been Shown 

Via Research That Smaller Particles Possess A Larger Number Of Active Surface Sites, A 

Quicker Adsorption Kinetics, And A Higher Rate Of Removing Contaminants From The 
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Environment.  The Reality Has Not Altered, Despite The Fact That People Continue To Be 

Concerned About The Rehabilitation And Accumulation Of Therapy.  In Recent Years, A 

Significant Amount Of Study Has Been Conducted On The Topic Of How The Efficiency Of 

Dye Degradation, The Treatment Of Well Water, And The Removal Of Heavy Metals Are All 

Intricately Connected To One Another.  The Production Of Iron-Oxide Nanoparticles With 

Diameters Of Less Than One Hundred Nanometres Has Been The Subject Of Investigation In 

A Number Of Studies (Ogbezode Et Al., 2023). These Nanoparticles May Be Produced Via 

The Utilisation Of Recyclable Materials Or By The Modification Of Reaction Conditions. 

During The Process Of Producing Nanoparticles From Iron Oxide, There Are A Number Of 

Aspects That Must Be Taken Into Consideration. It Is Important For Researchers To Assess If 

The Nanoparticles' Size And Other Characteristics Make Them Suitable For Use In 

Applications Related To The Environment. There Are A Lot Of Different Factors In The 

Environment That Might Affect How Microscopic Particles Function. The Ph, The Ionic 

Strength, The Quantity Of The Pollutant, And The Amount Of Time That An Individual Is 

Exposed To Their Presence Are All Examples Of These Parameters.  The Efficacy Of 

Something In Terms Of Adhesion, Its Durability, And The Number Of Times It May Be Used 

Are All Impacted By These Factors. For Example, It Has Been Shown That Nanoparticles With 

A Size Range Of Around 10 To 30 Nanometres Are More Efficient Than Larger Particles In 

The Removal Of Contaminants From Wastewater, Provided That They Are Adequately 

Stabilised (Patinão-Ruiz Et Al., 2021). It Is Important For The Researcher To Acquire A Full 

Awareness Of The Link That Exists Between The Two. 

2. Background Of The Study 

Iron Oxide Nanoparticles Have Gotten A Lot Of Attention In The Past Few Years As A 

Potential Solution To A Variety Of Environmental Issues. This Confidence Comes From 

Advances In Technology. The Distinctive Structural, Magnetic, And Catalytic Characteristics 

Of Nanoparticles Made Of Iron Oxide Are Largely Responsible For This. In Recent Years, 

More And More Research And Development Has Gone Into Regulated Production Procedures 

For Iron Oxide Nanoparticles That Make Them Better At Cleaning, Managing Pollution, And 

Treating Wastewater. These Nanoparticles May Be Used To Control Pollution, Clean Up 

Wastewater, And More. These Nanoparticles Are Used To Deal With These Problems. The 

Reaction Conditions And The Sizes Of The Particles Have A Big Effect On The Size Of The 

Iron Dioxide Nanoparticles That Are Generated. The Parameters Include The Nanoparticles' 

Surface Area, How Reactive They Are, And How They Interact With The Environment. The 

Size Of The Particles Is An Important Factor In Figuring Out How Well Nanomaterials Work. 

This Arises Because Smaller Particles Tend To Have More Active Sites, Higher Adsorption 

Capacities, And A Bigger Catalytic Capacity. So Now Their Main Goal Is To Make Sure Their 

Environmental Applications Function By Reducing The Particles They Employ Smaller 

(Kumar Et Al., 2021).  

 

The Current Work Focusses On Novel Iron Oxide Nanoparticles, Aiming To Examine Their 

Environmental Resilience And Catalytic Properties. When Researcher Think About How 

Things Keep Up Throughout Time And In Various Places, Researcher Should Think About 
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Two Things. Researcher Need Something With A Lot Of Catalytic Activity If Researcher Want 

To Get Rid Of Pollutants For Good. On The Other Hand, A Stable Environment Makes 

Ecological Threats Less Likely And Makes Things More Likely To Be Reused (Zhang Et Al., 

2022).  

 

Recent Research Shows That Iron Oxide Nanoparticles, Which May Be Different Sizes, Offer 

A Lot Of Promise For Improving The Removal Of Heavy Metals, Breaking Down Pollutants, 

And Cleaning Up Wastewater. These Properties May Be Achieved By Using Nanoparticles. 

These Enhancements Not Only Make The Environment Safer, But They Also Make It Possible 

To Perform A Lot Of New And Interesting Things To Help Restore The Ecosystem (Hussain 

Et Al., 2023). 

 

3. Purpose Of The Study  

To Achieve This Goal, It Was Essential To Evaluate How The Dimensions Of The Iron Oxide 

Nanoparticles May Affect Their Potential Uses. A Lot Of Different Things Were Looked At 

Very Closely When Making These Nanomaterials.  The Size Of The Particles And The 

Condition Index Of The Reaction Were Two Of These Things. The Second Trait Was The 

Most Important Thing That Decided Whether They Passed The Environmental Tests Or Not. 

Particles That Are Smaller Are Frequently Better In Getting Rid Of Poisons, Cleaning Up 

Wastewater, And Controlling Pollution.      When The Particles Are Smaller, The Environment 

Is More Stable. The Fact That The Particles Are More Reactive And Have A Bigger Surface 

Area Is Probably What Caused This Impact. This Is Because They Are Less Likely To Break 

Down In Their Natural Habitats. This Study Aimed To Elucidate The Many Steps Of The 

Manufacturing Process That Influence The Size Of Iron Oxide Nanoparticles, Thus Affecting 

Their Use. The Objective Of This Research Was To Examine Several Prospective 

Methodologies To Improve The Production Processes Of Iron Oxide Nanoparticles Suitable 

For Environmental Applications.   People Were Particularly Concerned With The Size Of The 

Extremely Small Particles.   The Study Significantly Enhanced The Understanding Of The 

Relationship Between Material Production And Environmental Use. One Way To Do This Was 

To Show How Elements In The Manufacturing Process, Especially Particle Size, May Affect 

How Well These High-Tech Materials Would Work. 

4. Literature Review 

In The Last Several Years, There Has Been A Lot More Study Done On Nanoparticles.   These 

Nanoparticles Can Do More Than Just Clean Up The Environment, Which Is One Reason Why 

This Is Happening.   This Molecule Can Aid By Getting Rid Of Heavy Metals, Breaking Down 

Pollutants, And Cleaning Up Water. The Capacity To Adjust The Size Of The Particles And 

Change The Conditions Under Which The Reaction Happens Are Two Of The Most Significant 

Things That Have Contributed To The Development Of Better Iron Oxide Nanoparticles. There 

Is A Strong Link Between The Physicochemical Properties Of A Substance And Its 

Environmental Value.   The Size, Shape, And Crystallinity Of The Nanomaterials Were 

Important, But So Were The Reaction Conditions Index, Which Looked At Things Like 

Temperature, Ph, And Precursor Concentration. These Things Had A Big Effect On How Well 
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The Nanomaterials Did Their Jobs In Environmental Processes.   The Level Of Success In 

Ecological Processes Was One Of The Most Crucial Things That Contributed To The Findings. 

The Outcomes Of The Research Validated This Idea. The Size Of The Particles Was Essential 

Since It Changed The Surface Area, The Reactivity, And How Well The Catalytic Process 

Worked Overall.   Smaller Particles Have A Greater Surface-To-Volume Ratio, Which Implies 

They Are Better At Getting Rid Of Both Organic And Inorganic Contaminants. This Is Because 

Smaller Particles Take Up More Space. This Is Because Smaller Particles Have A Higher 

Surface Area To Volume Ratio Than Larger Ones. Smaller Particles May Be Able To Shed 

Light On This Event Since They Are Easier To Understand. Smaller Particles Are The Best 

Option Since They Work Well For Both Adsorption And Catalytic Activity (Ansari Et Al., 

2024). 

Many Studies Have Demonstrated That The Usefulness Of Newly Produced Iron Oxide 

Nanoparticles Could Be Greatly Increased If They Had Two Important Properties: They Could 

Last A Long Time In The Environment And They Could Serve As Catalysts. These Kinds Of 

Nanoparticles Could Make Future Iron Oxide Devices Work Better. The Size Of The Particles 

Has A Big Effect On How Effectively They Work Over Time When It Comes To 

Contamination. After Further Research, It Was Found That The Size Of The Particles Was The 

Most Crucial Thing That Affected How Quickly They Took Up Toxins From Their 

Environment. The Most Essential Thing About The Pollutants Was That They May Speed Up 

Responses. The Size Of The Microscopic Particles Was Also Very Important In Figuring Out 

How Stable The Toxins Were In The Soil And Water Systems And How Likely They Were To 

Spread. Recent Study Shows That Particles With The Right Proportions Are More Mobile, 

Fewer Inclined To Stick Together, And Better For The Environment. All Of These Traits Make 

The Particles Better At Absorbing Pollutants, Which Makes Them More Efficient (Areeshi, 

2022).  By Controlling The Size Of The Particles, It Was Possible To Link The Process Of 

Making Iron Oxide Nanoparticles Directly To How They May Be Used In The Environment. 

Changing The Size Of The Particles Made It Possible For This Interaction To Happen. When 

This Connection Was Taken Into Account, It Became Clear That Controlling The Size Of The 

Particles Throughout The Manufacturing Process Was Not Just A Design Flaw In The Material, 

But Also A Necessary Element Of Utilising It In An Environmentally Friendly Way. 

5. Research Question 

• What Role Does Particle Size Play To Determine The Usage Of New Iron Oxide 

Nanomaterials In The Environment? 

6. Methodology 

6.1 Research Design:  The Spss Version 25 Was Used For The Quantitative Data Analysis.  

To Assess The Strength And Direction Of The Statistical Link, The Odds Ratio And 95% 

Confidence Interval Were Used.  A Statistically Significant Criterion Of P < 0.05 Was Set By 

The Researchers.  Most Of The Data's Salient Features Were Highlighted Using A Descriptive 

Analysis.  Mathematical, Numerical, Or Statistical Analysis Of Data Obtained From Surveys, 

Polls, And Questionnaires, Or By Changing Existing Statistical Data Using Computer Tools, 

Is A Common Application Of Quantitative Techniques. 
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6.2 Sampling: Participants Were Requested To Complete Questionnaires To Participate To 

The Research. Researchers Used The Rao-Soft Method To Find A Sample Size Of 875 People, 

Which Let Them Send Out 962 Questionnaires. The Researchers Got 945 Answers, But They 

Threw Out 27 Of Them Because They Weren't Comprehensive.   So, The Ultimate Sample 

Size Was 918 Persons. 

6.3 Data And Measurement:  This Study Mostly Used A Questionnaire For Data Collecting.  

The Survey Included Two Parts: (A) A Basic Demographic Part And (B) A Part Where People 

Were Asked To Score Different Parts Of Both Online And Offline Channels On A 5-Point 

Likert Scale.  It Got Secondary Data From A Lot Of Places, But Internet Databases Were The 

Most Important. 

6.4 Statistical Software: Spss 25 And Ms-Excel Were Used To Do The Statistical Analysis. 

6.5 Statistical Tools: Descriptive Analysis Was Used To Understand The Fundamental 

Characteristics Of The Data. The Researcher Must Analyse The Data Using Anova. 

7. Conceptual Framework 

 
8. Result  

• Factor Analysis 

A Common Use Of Factor Analysis (Fa) Is To Validate The Fundamental Component Structure 

Of A Collection Of Measurement Items. People Think That Latent Factors, Which Are Not 

Easy To See, Have An Effect On The Scores Of The Seen Variables. The Accuracy Analysis 

(Fa) Method Is Based On Models. The Primary Objective Of This Research Is To Identify 

Correlations Among Variables, Ascertain Underlying Causes, And Quantify Errors.  
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The Researcher May Utilise The Kaiser-Meyer-Olkin (Kmo) Method To See Whether The 

Data Is Good Enough For Factor Analysis. The Researcher Verifies If The Sample Size Is 

Sufficient To Accurately Reflect The Whole Model And Each Constituent Variable. The 

Statistical Metrics Show How Much Variation Different Variables May Share. Factor Analysis 

Works Better With Data That Is Shown By Smaller Percentages.  

 

Kmo Gives A Whole Number Between 0 And 1. The Sample Is Considered Good When The 

Kmo Value Is Between 0.8 And 1.  

 

A Kmo Value Of Less Than 0.6 Means That The Sample Size Is Too Small, Which Means 

That Something Has To Be Done. Researcher, Should Use The Best Opinion; Other Writers 

Have Chosen 0.5 For This, Therefore The Range Is 0.5 To 0.6.  

A Kmo Score Near To 0 Suggests That The Partial Correlations Are More Important Than The 

Overall Correlations. Big Correlations Make It Very Hard To Do Component Analysis.  

Here Are The Standards That Kaiser Thinks Are Okay:  

 

Desolate 0.050 To 0.059.  

0.60 To 0.69 Is Below Average  

 

Standard Range For Middle School: 0.70 To 0.79.  

A Quality Point Value Between 0.80 And 0.89.  

The Range From 0.90 To 1.00 Is Quite Outstanding. 

 

 

Bartlett's Test Of Sphericity Further Validated The Importance Of The Correlation Matrices.  

The Kaiser-Meyer-Olkin Metric Of Sampling Adequacy Is 0.890.  Utilising Bartlett's 

Sphericity Test, Researchers Obtained A P-Value Of 0.00.  The Results Of Bartlett's Sphericity 

Test Indicated That The Correlation Matrix Is Erroneous. 

❖ Independent Variable  

• Making Of New Iron Oxide Nanomaterials: 

The Phrase "Making New Iron Oxide Nanomaterials" Refers To The Process Of Creating Iron 

Oxide Structures At The Nanoscale That Have Certain Physical, Chemical, And Structural 

Cuest.fisioter.2023.52(3):493-504 498 



1st Wang Jun, 2nd Aiman Al-Odaini, 

3rd Mohammed Saleh Nusari 

 

Novel Iron Oxide Nanomaterials For 

Environmental Applications: Production 

And Analysis 

 

 
  
 

Properties That Make Them Useful In Environmental Research.  People Call This Process 

"Making New Nanomaterials." To Finish This Procedure Properly, It Is Important To Know 

Exactly What Strategies And Techniques Employed. This Index Is What Sets These Features 

Apart. To Make This Index, The Ph, Reaction Time, Precursor Concentration, And Reaction 

Temperature Are All Carefully Controlled Throughout The Synthesis Process. A Variety Of 

Synthesis Methods Have Been Tried To Reach The Objective Of Having Constant Control 

Over The Material's Size Distribution And Surface Qualities.   Some Of The Techniques That 

Come Under This Category Include Co-Precipitation, Sol-Gel Methods, Thermal Breakdown, 

And Hydrothermal Approaches. Nanoparticles May Have Quite Different Sizes. Some 

Nanomaterials Are More Reactive And Have A Larger Surface Area Than Others, Depending 

On Their Size.  Nanoparticles Come In A Lot Of Different Sizes. Additionally, Bigger 

Nanoparticles Probably Have A Higher Level Of Structural Stability Than Smaller 

Nanomaterials (Macera Et Al., 2021). However, This Depends On The Specific Use That Is 

Being Evaluated. So, In Order For Iron Oxide Nanoparticles To Work Well In Cleaning Up, 

Catalysing Degradation, And Getting Rid Of Pollutants, It Is Important To Make Them As 

Scalable, Repeatable, And Safe For The Environment As Possible.  

❖ Factor 

• Particle Size: 

The Length Of The Structure Might Be Anything From Hundreds To Thousands Of 

Nanometres, Depending On The Nanomaterial. This Is Because Nanomaterials Are So Small. 

This Happens Because Nanomaterials Are So Incredibly Tiny. "Particle Size" Is A Term Used 

To Describe The Quantitative Properties Of The Particles Or Groups Of Particles That Make 

Up A Material. "Particle Size" Is A Term That Describes The Size Of The Individual Particles 

That Make Up A Substance. This Measurement Is Important Because It Affects The Stability, 

Surface Area, Behaviour, And Environmental Effectiveness Of Iron Oxide Nanoparticles. 

Smaller Particles Are Better For Catalytic Processes, Adsorbing Contaminants, And Interacting 

With Them Because They Have A Greater Surface-To-Volume Ratio. This Is Because Smaller 

Particles Have A Larger Surface Area To Volume Ratio. This New Notion Might Make A Lot 

Of Environmental-Related Apps Better. There Are Several Ways That Smaller Particles Might 

Be Used In The Environment That Could Be Very Helpful. Water Filtering, Breaking Down 

Pollutants, And Making Sensing Devices Are Just A Few Of The Things That This Kind Of 

Application May Do. Larger Particles Are Always More Stable In Terms Of Their Structure, 

But They Are Less Reactive Overall. This Suggests That Bigger Particles Are More Stable. 

This Might Help Those Programs That Need To Stay Stable For A Long Period. It Is Important 

To Remember This From Time To Time Since It Is Not Always True. Researchers Have 

Already Proven That There Is A Link Between The Size Of Particles And How Well A Material 

Works Using Techniques Like X-Ray Diffraction, Electron Microscopy, And Dynamic Light 

Scattering.    The Connection Between The Two Has Been Utilised To Look Into How They 

Are Related. These Methods Have Helped Them Link The Two Together. The Reaction 

Circumstances, Synthesis Processes, And Precursor Composition Were All Very Important In 

Determining The Size Of The Particles, Which Was A Very Important Characteristic. This Is 

Important Not Just In The Physical World, But Also Because It Has To Do With How Well 

Cuest.fisioter.2023.52(3):493-504 499 



1st Wang Jun, 2nd Aiman Al-Odaini, 

3rd Mohammed Saleh Nusari 

 

Novel Iron Oxide Nanomaterials For 

Environmental Applications: Production 

And Analysis 

 

 
  
 

And How Useful Nanomaterials May Be In A Range Of Environmental Situations (Baldelli & 

Aguilera, 2025). 

 

❖ Dependent Variable 

• Usage Of New Iron Oxide Nanomaterials In The Environment: 

The Phrase "Environmental Use" Of Iron Oxide Nanoparticles Has Changed Recently. This 

New Term Includes The Act Of Employing These Nanostructures To Clean Up Filthy Air, 

Water, And Soil Systems, Among Other Things. Iron Oxide Nanoparticles Are Employed To 

Gather, Break Down, Or Change Contaminants Into Forms That Are Less Toxic. This Is Done 

Because Nanoparticles May Adsorb A Lot, Speed Up Reactions, Change Their Magnetic 

Properties, And Have A Very Reactive Surface. The Researcher May Utilise Them To Get Rid 

Of Heavy Metals, Dyes, And Organic Contaminants In Wastewater, Inhibit Harmful 

Compounds From Moving Through Soil, And Break Down Air Pollutants By Catalysing 

Oxidation. These Are Just A Handful Of The Ways They Might Be Utilised. These 

Nanoparticles Are Great For Finding And Keeping An Eye On The Environment In Ways 

Other Than Cleaning Since They Can Quickly And Easily Discover Contaminants Because To 

Their Magnetic And Optical Properties. This Means They May Be Utilised For More Than 

Merely Cleaning. The Quantity Of These Chemicals That Are Used Depends On How They 

Are Made, Or More Precisely, How They Interact With Other Substances. This Is Because The 

Way These Compounds Work In The Environment Is Closely Linked To How Crystalline They 

Are, What Shape They Are, And What Their Surface Chemistry Is. This Is Because The Way 

These Chemicals Work In The Environment Is Intimately Related To Both Of These Things 

(Hammad Et Al., 2022).  

 

Iron Oxide Nanoparticles Have A Lot Of Promise For Environmentally Friendly Management 

Since They Can Be Reused, Are Good For The Environment, And Work Well With Other 

Materials Like Polymers Or Carbon-Based Supports. This Is Because They May Be Able To 

Be Used Again. They Are A Wonderful Match For This Area Because Of Their Qualities. 

Concerns Regarding The Safety Of The Environment And The Discharge Of Nanoparticles 

Into The Environment Are Clearly Linked.      It Is Important To Know How Long 

Nanomaterials Stay In Ecosystems And How They Get There.      The Growth Of These 

Technologies Was Affected By A Lot Of Various Things. Some Things To Think About 

Include How Well They Work, How Stable They Are, How They Interact With Their 

Environment, And How Rigorously They Have To Obey The Rules. There Is A Lot Of 

Research Going On Right Now To Find The Best Methods To Use Iron Oxide Nanoparticles 

In Green Projects (Suppiah Et Al., 2023). 

 

• Relationship Between Particle Size And Usage Of New Iron Oxide Nanomaterials In 

The Environment 

One Of The Most Important Things To Think About When Looking At How Well New Iron 

Oxide Nanoparticles Work For Environmental Objectives Is How Particle Size Affects These 

Uses. The Size-Dependent Surface-To-Volume Ratio Had A Big Impact On How Reactive, 
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How Well They Adsorbed, And How Well They Acted As Catalysts For The Iron Oxide 

Nanoparticles. The Smaller Particles Were Better Able To Interact With The Environmental 

Contaminants Since They Were Smaller And Had More Surface Area. Because Of This, They 

Could Easily Get Rid Of Toxins In The Soil, Water, And Air.  It Was Possible To Reach This 

Goal Because Small Particles Had Larger Surface Areas (De Oliveira Et Al., 2025). The 

Research Found That Nanoparticles Were Better At Getting Rid Of Organic Contaminants And 

Heavy Metals Than Bulkier Particles. When People Tried To Clean Up The Environment Of 

Harmful Toxins. The Size Of The Particles That Made Up These Nanomaterials Had A Big 

Effect On How Well They Could Move And Stay Stable In Regulated Settings. If Particles Are 

Too Small, They Might Collapse Or Expand Out Of Control. This Is Why It's Important To 

Know The Exact Size Of The Particles In Order To Make Iron Oxide Nanoparticles That Are 

Good For The Environment. Finding The Right Balance Between Particle Size And 

Environmental Operational Efficiency Made These Nanomaterials Work Better. Researcher 

Were Able To Achieve This Because Researcher Found The Perfect Balance. Researcher Were 

Trying To Get The Finest Possible Results. Particle Size Was Very Important In The Process 

Of Making Iron Oxide Nanoparticles In A Manner That Is Healthy For The Environment And 

That Can Be Used In A Variety Of Settings (Cheema Et Al., 2025). 

 

After The Above Discussion, The Researcher Formulated The Following Hypothesis To 

Investigate The Relationship Between Particle Size And The Utilisation Of New Iron Oxide 

Nanomaterials In The Environment. 

 

H01: “There Is No Significant Relationship Between Particle Size And Usage Of New Iron 

Oxide Nanomaterials In The Environment”. 

H1: “There Is A Significant Relationship Between Particle Size And Usage Of New Iron 

Oxide Nanomaterials In The Environment”. 

 
This Inquiry Has Yielded A Significant Discovery. The F Value Is 999.914, Indicating 

Significance With A P-Value Of 0.000, Which Is Below The Alpha Threshold Of 0.05. This 

Denotes The “H1: There Is A Significant Relationship Between Particle Size And Usage Of 

New Iron Oxide Nanomaterials In The Environment” The Alternative Hypothesis Is 

Accepted While The Null Hypothesis Is Rejected. 

 

9. Discussion 

The Conversation About The Research Showed That It Is Important To Have Regulated 

Synthesis Settings Throughout The Process Of Making Unique Iron Oxide Nanoparticles. 
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When Employing These Nanomaterials In Environmental Applications, It Is Vitally Important 

To Think About How Small The Particles Are. The Study Showed That The Size Of The 

Nanomaterial Particles Has An Effect On The Structure, Chemistry, And Function Of 

Composite Materials. This Discovery Meant A Lot To A Lot Of People. This Caused A Change 

In How These Nanoparticles Were Employed In Various Ecosystems. Smaller Particles Are 

Better At Soaking Up Contaminants Than Larger Ones.    The Reason For This Is Because 

Smaller Particles Are Usually More Compact. Researcher Still Don't Know Whether This Is A 

Legitimate Choice. The More Surface Area Tiny Particles Have, The More Likely They Are 

To Interact With Each Other. The Size Of The Particles Affects How Well They Can Consume 

And Break Down Contaminants.  This Makes It Clear Why The Events Happened. In Other 

Cases, Bigger Particles Are More Stable Because They Are Less Prone To Stick Together.    

The Speed Of Bigger Particles Goes Down. On The Other Hand, Smaller Particles Are More 

Likely To Stick Together. This Is The Opposite Of The Larger Particles. This Association 

Shows That Adjusting The Size Of The Particles Is The Most Important Step In Developing 

An Environmentally Friendly Way To Reach The Current Objective. This Occurs Because 

There Is A Link Between Worries About The Environment And The Uncontrolled Spread Of 

Tiny Particles Into The Environment. This May Help Us Understand What's Going On Right 

Now. A Lot Of Studies Has Indicated That The Size Of The Particles Is The Most Crucial 

Thing To Think About When Figuring Out How To Employ Iron Oxide Nanoparticles. 

Researcher Learnt More By Looking At Catalytic Activity, Environmental Stability Measures, 

And The Reaction Conditions Index, But This Was The Real Situation.  No Matter Whether 

These Other Elements Helped Reduce The Gaps, The Situation Would Remain The Same In 

The End. This Is What Was Supposed To Happen. Scientists Improved The Ability Of 

Nanoparticles To Clean Water, Fix Soil, And Cut Down On Pollution By Making Sure The 

Particles Were The Right Size Throughout The Synthesis Process. Doing This Got The Effects 

That Were Wanted. This Improvement Was Possible Because Of What The Study Found. The 

Purpose Was To Cut Down On Pollution, Therefore This Was Done. It Was Very Important 

To Apply This Method To Get The Right Size Of The Particles. The Size Of The Particles Was 

A Big Part Of Figuring Out How To Employ The Chemical And How Well It Worked In The 

Environment. 

 

10. Conclusion  

The Findings Show That Changing The Size Of The Particles Was One Of The Most Essential 

Phases In Making New Iron Oxide Nanoparticles. The Inquiry Ultimately Reached This 

Conclusion Based On Its Findings. The Particle Size Of These Nanomaterials Changed How 

They May Be Used In The Environment. After The Experiment Was Over, It Was Evident 

That The Size Of The Particles Changed The Surface Area, Reactivity, And Interactions 

Amongst Pollutants. The Experimental Findings Led To This Conclusion. This Made It Less 

Effective To Clean The Soil, Purify The Water, And Break Down Pollutants. The Results 

Indicated That Smaller Particles Exhibited More Adsorption And Catalytic Activity 

Throughout The Experiment. This Was True The Whole Time The Trial Was Going On.      It 

Truly Was The Case, Even Though The First Thought Was That Larger Particles Would Be 

Less Likely To Stay Together And Be More Stable. The Environment Of The Reaction, The 

Catalytic Activity, And The Conditions Of The Reaction Were All Pieces Of The Jigsaw. The 
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Particle Size Was The Most Essential Factor That Always Indicated A Link Between 

Integrating Environmental Variables And Making Materials. This Was True The Whole Time 

The Study Was Going On. This Assertion Was Accurate Despite The Potential Influence Of 

These Variables On Performance. The Research Found That Optimising Particle Size During 

Production Improved Product Efficiency, User Safety, And The Environment. Their 

Participation Was Vital In Making This Choice. Researchers Concluded That The Size Of The 

Particles Was The Most Crucial Thing To Think About When Deciding How To Use Iron 

Oxide Nanoparticles Safely And How They Would Affect The Environment. Researcher Could 

See That This Was True By Looking At How These Particles Affected The Objects There. A 

Close Look Showed That Particle Size Was The Most Crucial Thing. 

References 

1. Ansari, K., Ahmad, R., Tanweer, M. S., & Azam, I. (2024). Magnetic Iron Oxide 

Nanoparticles As A Tool For The Advancement Of Biomedical And Environmental 

Application: A Review. Biomedical Materials & Devices, 2(1), 139-157. 

2. Areeshi, M. Y. (2022). Rice Straw Mediated Green Synthesis And Characterization Of Iron 

Oxide Nanoparticles And Its Application To Improve Thermal Stability Of Endoglucanase 

Enzyme. International Journal Of Food Microbiology, 374, 109722. 

3. Baldelli, A., & Aguilera, J. M. (2025). Size Reduction And Particle Size Influence The 

Quantification Of Phenolic-Type Compounds And Antioxidant Activity In Plant Food 

Matrices. Trends In Food Science & Technology, 162, 105081. 

4. Cheema, A. N., Muneer, I., Yasmeen, F., & Ali, D. (2025). Impact Of Niobium Doping On 

Photocatalytic Degradation Efficiency Of Iron Oxide Nanoparticles For Methylene Blue 

Dye Under Uv And Sunlight. Materials Science And Engineering: B, 312, 117878. 

5. De Oliveira, M. L., Cancino-Bernardi, J., & Da Veiga, M. A. (2025). Understanding And 

Predicting The Environmental Dispersion Of Iron Oxide Nanoparticles: A Comprehensive 

Study On Synthesis, Characterisation, And Modelling. Environmental Science: 

Nano, 12(1), 791-804. 

6. Hammad, E. N., Salem, S. S., Mohamed, A. A., & El-Dougdoug, W. (2022). Environmental 

Impacts Of Ecofriendly Iron Oxide Nanoparticles On Dyes Removal And Antibacterial 

Activity. Applied Biochemistry And Biotechnology, 194(12), 6053-6067. 

7. Hussain, A., Yasar, M., Ahmad, G., Ijaz, M., Aziz, A., Nawaz, M. G., ... & Faisal, S. (2023). 

Synthesis, Characterization, And Applications Of Iron Oxide Nanoparticles. International 

Journal Of Health Sciences, 17(4), 3. 

8. Kumar, R., Singh, A., & Verma, P. (2021). Recent Advances In Iron Oxide Nanomaterials 

For Sustainable Environmental Applications. Materials Today Sustainability, 14, 100103. 

9. Macera, L., Daniele, V., Mondelli, C., Capron, M., & Taglieri, G. (2021). New Sustainable, 

Scalable And One-Step Synthesis Of Iron Oxide Nanoparticles By Ion Exchange Process. 

Nanomaterials, 11(3), 798. 

10. Ogbezode, J. E., Ezealigo, U. S., Bello, A., Anye, V. C., & Onwualu, A. P. (2023). A 

Narrative Review Of The Synthesis, Characterization, And Applications Of Iron Oxide 

Nanoparticles. Discover Nano, 18(1), 125. 

11. Patiño-Ruiz, D. A., Meramo-Hurtado, S. I., González-Delgado, A. D., & Herrera, A. 

(2021). Environmental Sustainability Evaluation Of Iron Oxide Nanoparticles Synthesized 

Cuest.fisioter.2023.52(3):493-504 503 



1st Wang Jun, 2nd Aiman Al-Odaini, 

3rd Mohammed Saleh Nusari 

 

Novel Iron Oxide Nanomaterials For 

Environmental Applications: Production 

And Analysis 

 

 
  
 

Via Green Synthesis And The Coprecipitation Method: A Comparative Life Cycle 

Assessment Study. Acs Omega, 6(19), 12410-12423. 

12. Suppiah, D. D., Julkapli, N. M., Sagadevan, S., & Johan, M. R. (2023). Eco-Friendly Green 

Synthesis Approach And Evaluation Of Environmental And Biological Applications Of 

Iron Oxide Nanoparticles. Inorganic Chemistry Communications, 152, 110700. 

13. Zhang, Y., Wang, J., Li, X., & Liu, H. (2022). Particle Size-Dependent Reactivity Of Iron 

Oxide Nanomaterials In Water Treatment. Journal Of Environmental Chemical 

Engineering, 10(6), 108987. 

 

Cuest.fisioter.2023.52(3):493-504 504 


	References

