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Abstract 

Surface itension iand icapillary irise iare iclosely irelated iphysical iphenomena ithat iarise idue ito 

iintermolecular iforces iwithin iliquids. iSurface itension irefers ito ithe itendency iof ia iliquid isurface ito 

icontract iand ibehave ilike ia istretched ielastic imembrane ibecause iof icohesive iforces ibetween iliquid 

imolecules. iCapillary irise iis ithe iupward imovement iof ia iliquid iin ia inarrow itube icaused iby ithe 

icombined ieffects iof isurface itension, iadhesion, iand icohesion. iThis istudy iexamines ithe irelationship 

ibetween isurface itension iand icapillary irise iby ianalyzing ihow iliquids ibehave iin icapillary itubes iof 

idifferent idiameters iand iunder ivarying iconditions. iExperimental iobservations ishow ithat iliquids 

iwith ihigher isurface itension iproduce igreater icapillary irise iin inarrow itubes, iwhile iwider itubes iresult 

iin ilower icapillary iaction. iThe istudy ialso idemonstrates ithat icapillary irise iis iinversely iproportional 

ito ithe iradius iof ithe icapillary itube iand idirectly iproportional ito ithe isurface itension iof ithe iliquid. 

iThese iconcepts iare iimportant iin iphysics, ichemistry, ibiology, ienvironmental iscience, iand 

iengineering iapplications isuch ias iwater itransport iin iplants, iink iflow, ifiltration isystems, isoil 

imoisture imovement, iand imicrofluidic idevices. iUnderstanding ithe irelationship ibetween isurface 

itension iand icapillary irise iprovides ivaluable iinsight iinto ifluid ibehavior iin iconfined ispaces iand 

icontributes ito ithe idevelopment iof iscientific iand iindustrial itechnologies. 

Keywords: iSurface itension, iCapillary irise, iIntermolecular iforces, iAdhesion iand icohesion, 

iCapillary iaction, iFluid imechanics, iLiquid iproperties 

Introduction 

Surface itension iand icapillary irise iare iimportant iphenomena iin ifluid imechanics ithat iexplain ithe 

ibehavior iof iliquids iat itheir isurfaces iand iwithin inarrow ispaces. iThese iphenomena iarise ibecause iof 

iintermolecular iforces iacting ibetween iliquid imolecules iand ibetween iliquid imolecules iand 

isurrounding isolid isurfaces. iThe istudy iof isurface itension iand icapillary irise iis iessential iin iphysics,  

ichemistry, ibiology, ienvironmental iscience, iand iengineering ibecause ithese iconcepts iinfluence 

imany inatural iand iindustrial iprocesses[1]. 
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Surface itension iis idefined ias ithe iproperty iof ia iliquid isurface ithat icauses iit ito ibehave ilike ia istretched 

ielastic imembrane. iThis iphenomenon ioccurs idue ito ithe icohesive iforces ibetween imolecules iwithin 

ithe iliquid. iMolecules iinside ia iliquid iexperience iequal iattractive iforces iin iall idirections, iresulting iin 

ibalanced iforces. iHowever, imolecules iat ithe isurface iexperience ia inet iinward iforce ibecause ithere 

iare ino imolecules iabove ithem. iAs ia iresult, ithe iliquid isurface itends ito icontract iand iminimize iits 

isurface iarea[1]. 

Surface itension iis imathematically iexpressed ias: 

𝛾 =
𝐹

𝐿
 

where: 

• 𝛾= isurface itension i 

• 𝐹= iforce iacting ialong ithe isurface i 

• 𝐿= ilength iover iwhich ithe iforce iacts i 

The iSI iunit iof isurface itension iis iNewton iper imeter i(𝑁/𝑚). 

Liquids iwith istrong iintermolecular icohesive iforces igenerally ipossess ihigh isurface itension. iFor 

iexample, iwater ihas irelatively ihigh isurface itension idue ito ihydrogen ibonding ibetween iwater 

imolecules. iThis ihigh isurface itension iallows ismall iinsects ito iwalk ion iwater isurfaces iand ienables 

iwater idroplets ito iform ispherical ishapes. iIn icontrast, iliquids isuch ias ialcohol iand ikerosene ihave 

ilower isurface itension ibecause itheir iintermolecular iforces iare iweaker[1]. 

Surface itension iis iinfluenced iby iseveral ifactors isuch ias itemperature, iimpurities, iand ithe inature iof 

ithe iliquid. iAs itemperature iincreases, imolecular imotion ibecomes imore ivigorous, ireducing 

iintermolecular iattraction iand icausing isurface itension ito idecrease. iThis irelationship imay ibe  

irepresented ias[2]: 

𝛾 ∝
1

𝑇
 

where: 

• 𝛾= isurface itension i 

• 𝑇= itemperature i 

This iindicates ithat isurface itension igenerally idecreases iwith iincreasing itemperature. 

A iphenomenon iclosely irelated ito isurface itension iis icapillary irise, ialso iknown ias icapillary iaction. 

iCapillary irise irefers ito ithe iupward imovement iof ia iliquid iinside ia inarrow itube ior iporous imaterial. 

iThis iphenomenon ioccurs ibecause iof ithe icombined ieffects iof isurface itension, iadhesive iforces 

ibetween ithe iliquid iand ithe isolid isurface, iand icohesive iforces iwithin ithe iliquid iitself[1]. 
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When ia icapillary itube iis iplaced iinto ia iliquid isuch ias iwater, ithe iliquid irises iinside ithe itube iabove ithe 

iexternal iliquid ilevel. iThe irise ioccurs ibecause iadhesive iforces ibetween ithe iliquid imolecules iand ithe 

itube iwall iare istronger ithan ithe icohesive iforces ibetween iliquid imolecules. iAs ithe iliquid irises,  

isurface itension iacts ialong ithe icurved isurface iof ithe iliquid, icalled ithe imeniscus, ipulling ithe iliquid 

iupward iuntil ithe iupward iforce iis ibalanced iby ithe iweight iof ithe iliquid icolumn[3]. 

The irelationship ibetween icapillary irise iand isurface itension iis igiven iby: 

ℎ =
2𝛾cos⁡ 𝜃

𝜌𝑔𝑟
 

where: 

• ℎ= iheight iof icapillary irise i 

• 𝛾= isurface itension iof ithe iliquid i 

• 𝜃= icontact iangle ibetween iliquid iand itube iwall i 

• 𝜌= idensity iof ithe iliquid i 

• 𝑔= iacceleration idue ito igravity i 

• 𝑟= iradius iof ithe icapillary itube i 

This iequation ishows ithat icapillary irise iis idirectly iproportional ito isurface itension iand iinversely 

iproportional ito ithe iradius iof ithe icapillary itube. iTherefore, inarrower itubes iproduce igreater icapillary 

irise. iLiquids iwith ihigher isurface itension ialso iexhibit istronger icapillary iaction[1]. 

Capillary irise iis icommonly iobserved iin ieveryday ilife iand inatural isystems. iOne iimportant iexample 

iis ithe itransport iof iwater ifrom ithe iroots ito ithe ileaves iin iplants ithrough inarrow ixylem ivessels.  

iCapillary iaction ialso iplays ia imajor irole iin iink iabsorption iby ipaper, ioil imovement iin ilamp iwicks, 

iabsorption iof iwater iin isoil, iand ithe ioperation iof imedical idiagnostic idevices iand ifiltration isystems. 

The iphenomenon iof icapillary irise idepends istrongly ion ithe icontact iangle ibetween ithe iliquid iand ithe 

isolid isurface. iIf ithe iadhesive iforce ibetween ithe iliquid iand ithe isolid isurface iis igreater ithan ithe 

icohesive iforce iwithin ithe iliquid, ithe iliquid iwets ithe isurface iand irises iin ithe itube, iforming ia 

iconcave imeniscus ias iseen iin iwater. iOn ithe iother ihand, iif icohesive iforces iare istronger, ithe iliquid 

ilevel ifalls iinside ithe itube iand iforms ia iconvex imeniscus, ias iobserved iin imercury[4]. 

The ibalance ibetween iadhesive iand icohesive iforces ican ibe isummarized ias ifollows: 

• Adhesion i>Cohesion i→ iCapillary irise ioccurs i 

• Cohesion i>Adhesion i→ iCapillary idepression ioccurs i 

Surface itension iand icapillary iaction ihave iwide iapplications iin iscience iand itechnology. iIn 

ienvironmental iengineering, icapillary iaction iinfluences igroundwater imovement iand isoil imoisture 

idistribution. iIn ibiology, iit isupports inutrient itransport iin iplants. iIn imedicine, icapillary itubes iare 
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iused ifor iblood isampling iand idiagnostic itesting. iIn iindustrial iapplications, ithese iprinciples iare 

iapplied iin ipaints, idetergents, itextiles, imicrofluidics, iand ifiltration itechnologies[1]. 

The istudy iof isurface itension iand icapillary irise iis itherefore iimportant ifor iunderstanding ithe 

ibehavior iof iliquids iunder idifferent iphysical iconditions. iInvestigating ithe irelationship ibetween 

ithese itwo iphenomena ihelps iexplain ifluid imovement iin inarrow ispaces iand icontributes ito 

iadvancements iin iscientific iresearch, iengineering idesign, iand iindustrial iprocesses[4]. 

Literature iReview 

Surface itension iand icapillary irise ihave ibeen iwidely istudied iin ithe ifields iof ifluid imechanics, 

iphysical ichemistry, ienvironmental iscience, iand iengineering. iResearchers ihave iinvestigated ithe 

imolecular iorigin iof isurface itension, ithe imechanism iof icapillary iaction, iand ithe iinfluence iof ifactors 

isuch ias itemperature, itube iradius, icontact iangle, iand iliquid iproperties ion icapillary irise. iEarlier 

istudies imainly ifocused ion itheoretical iexplanations, iwhile imodern iresearch iemphasizes 

iexperimental ianalysis iand iindustrial iapplications[5]. 

One iof ithe iearliest icontributions ito icapillarity iwas imade iby iJames iJurin, iwho ideveloped ithe 

imathematical irelationship ibetween icapillary irise iand itube iradius. iJurin iestablished ithat ithe iheight 

iof icapillary irise iis iinversely iproportional ito ithe iradius iof ithe icapillary itube. iThis irelationship ilater 

ibecame iknown ias iJurin’s iLaw. iThe ilaw iexplains ithat iliquids irise ihigher iin inarrower itubes ibecause 

icapillary iforces ibecome istronger ias ithe itube iradius idecreases. iModern ireviews icontinue ito iconfirm 

ithe ivalidity iof iJurin’s itheory iin iexplaining icapillary iphenomena[1]. i 

The iclassical icapillary irise iequation iis iexpressed ias: 

ℎ =
2𝛾cos⁡ 𝜃

𝜌𝑔𝑟
 

where: 

• ℎ= icapillary irise i 

• 𝛾= isurface itension i 

• 𝜃= icontact iangle i 

• 𝜌= idensity iof iliquid i 

• 𝑔= iacceleration idue ito igravity i 

• 𝑟= iradius iof icapillary itube i 

Research iby iThomas iYoung iand iPierre-Simon iLaplace iprovided ia itheoretical iexplanation ifor 

icapillary iphenomena ithrough ithe iconcept iof iintermolecular iforces iand icurved iliquid isurfaces.  

iTheir iwork iintroduced ithe iYoung–Laplace iequation, iwhich iexplains ihow ipressure idifferences 
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iacross icurved iinterfaces iare iproduced idue ito isurface itension. iThese istudies ibecame ithe ifoundation 

iof imodern isurface iphysics iand ifluid imechanics[5]. i 

A icomprehensive iexplanation iof isurface itension iand icapillarity iwas ipresented iby iMarios 

iSophocleous, iwho idiscussed ithe imolecular ibasis iof isurface itension iand iits irole iin icapillary iaction. 

iThe istudy iemphasized ithat icapillary irise ioccurs ibecause iof ithe iinteraction ibetween iadhesive iforces  

ibetween iliquid iand isolid isurfaces iand icohesive iforces iwithin ithe iliquid. iThe iauthor iclarified ithat 

ithe itrue icause iof icapillary irise iis ithe ireduction iin ifree isurface ienergy iduring iwetting irather ithan 

isimply ipressure idifferences iin ithe iliquid icolumn[6]. i 

Several iexperimental istudies ihave ianalyzed ithe ieffect iof itube iradius ion icapillary irise. iResearch ion 

iwater–butanol imixtures idemonstrated ithat iliquids irise ifaster iand ito igreater iheights iin itubes iwith 

ismaller iradii. iThe istudy ialso ishowed ithat ichanges iin isurface itension idue ito iliquid icomposition 

isignificantly iinfluence icapillary idynamics. iResearchers iconcluded ithat iboth isurface itension iand 

itube igeometry iare imajor ifactors icontrolling icapillary iflow ibehavior. i 

The iinverse irelationship ibetween icapillary irise iand itube iradius iis irepresented ias: 

ℎ ∝
1

𝑟
 

Temperature ieffects ion isurface itension ihave ialso ibeen iwidely iinvestigated. iResearchers ifound ithat 

iincreasing itemperature idecreases isurface itension ibecause ihigher ithermal ienergy iweakens 

iintermolecular iattraction ibetween imolecules. iAs ia iresult, icapillary irise idecreases iat ihigher 

itemperatures. iThis ieffect iis iparticularly iimportant iin iindustrial ifluid isystems, iheat ipipes, iand 

ienvironmental ifluid itransport iprocesses[1]. 

The irelationship ibetween isurface itension iand itemperature iis icommonly iexpressed ias: 

𝛾 ∝
1

𝑇
 

Recent istudies ihave ifocused ion icapillary irise iin iporous imedia iand ienvironmental isystems. iA 

ireview iof icapillary irise iexperiments ifor isurface-active isolutes iexplained ithat isubstances isuch ias 

isurfactants, ialcohols, iand idissolved icontaminants ireduce isurface itension iand ialter icapillary 

ibehavior iin isoils iand iporous imaterials. iThe iresearchers ihighlighted ithe iimportance iof icapillary 

istudies iin igroundwater imovement, iunsaturated isoil iflow, iand ienvironmental icontamination 

ianalysis[7]. i 

Modern iresearch ihas ialso iinvestigated ithe idynamic ibehavior iof icapillary irise. iStudies ion icapillary 

irise idynamics ireported ithat ithe iclassical icapillary iequations irepresent isimplified icases iof imore 

icomplex ifluid imotion. iThe iresearchers iemphasized ithat ifactors isuch ias inonlinear ifluid idissipation, 
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iviscosity, iand ientrance iflow ieffects iinfluence ithe imovement iof iliquids iin inarrow itubes. iThese 

ifindings iimproved ithe iunderstanding iof itransient icapillary iflow iin iengineering isystems[5]. i 

Several imeasurement imethods ifor idetermining isurface itension ihave ibeen ireviewed iin irecent 

iliterature. iCommon itechniques iinclude: 

• Capillary irise imethod i 

• Du iNoüy iring imethod i 

• Drop iweight imethod i 

• Maximum ibubble ipressure imethod i 

• Atomic iForce iMicroscopy i(AFM) imethod i 

Among ithese, ithe icapillary irise imethod iremains ione iof ithe isimplest iand imost iwidely iused imethods 

ibecause iof iits ipractical iand iaccurate inature ifor istudying iliquid isurface iproperties. i 

Researchers iin ifluid imechanics ihave ialso iexplored ithe ibalance ibetween iadhesive iand icohesive 

iforces iduring icapillary iaction. iDiscussions iin ieducational iand iscientific icommunities iexplain ithat 

iadhesion ibetween ithe iliquid iand itube iwall ipulls ithe iliquid iupward, iwhile icohesion ikeeps ithe iliquid 

icolumn iintact. iThis iinteraction icreates ithe imeniscus iand isupports ithe iupward imovement iof iliquids 

iagainst igravity[6]. i 

The iforce ibalance iresponsible ifor icapillary iaction ican ibe irepresented iby: 

2𝜋𝑟𝛾cos⁡ 𝜃 = 𝜋𝑟2ℎ𝜌𝑔 

Surface itension iand icapillary irise iare inow irecognized ias iessential iphenomena iin inumerous 

iscientific iand itechnological iapplications.  iIn ibiology, icapillary iaction iexplains iwater itransport iin 

iplant ixylem itissues. iIn ienvironmental iscience, iit iaffects igroundwater imovement iand isoil imoisture 

idistribution. iIn imedicine, icapillary itubes iare iused ifor iblood itesting iand idiagnostic ianalysis. iIn 

iindustrial iengineering, icapillary iphenomena iare iimportant iin imicrofluidics, ipaints, idetergents, iink 

iflow isystems, ifiltration idevices, iand iheat itransfer itechnologies[1]. 

Despite iextensive iresearch, isome ilimitations iremain iin iaccurately ipredicting icapillary ibehavior iin 

icomplex iporous imaterials iand imulti-component ifluids. iVariations iin icontact iangle, iimpurities, 

isurface iroughness, iand itemperature ioften iinfluence iexperimental iresults. iTherefore, ifurther 

iresearch iis istill ineeded ito iimprove itheoretical imodels iand iexperimental itechniques ifor 

iunderstanding icapillary iphenomena iin ireal-world isystems. 

Overall, ithe ireviewed iliterature iconfirms ithat isurface itension iand icapillary irise iare iclosely irelated 

iphenomena igoverned iby iintermolecular iforces, iliquid iproperties, iand igeometric iconditions. 

iPrevious istudies iconsistently idemonstrate ithat ihigher isurface itension iand ismaller itube iradius 
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iproduce igreater icapillary irise, iwhile itemperature iand iimpurities itend ito ireduce icapillary iaction. 

iThese ifindings iprovide ia istrong itheoretical iand iexperimental ifoundation ifor ifurther iresearch ion 

ifluid ibehavior iin iconfined ispaces[5]. 

Theoretical iBackground 

The itheoretical ibackground iof isurface itension iand icapillary irise iis ibased ion ithe iprinciples iof 

iintermolecular iforces, ifluid imechanics, iadhesion, icohesion, iand iequilibrium iof iforces iin iliquids. 

iThese iconcepts iexplain ihow iliquids ibehave iat itheir isurfaces iand iinside inarrow itubes ior iporous  

imaterials. iUnderstanding ithese iprinciples iis iessential iin iphysics, ichemistry, ibiology, 

ienvironmental iscience, iand iengineering iapplications[1]. 

1. iSurface iTension 

Surface itension iis ithe iphysical iproperty iof ia iliquid ithat icauses iits isurface ito ibehave ilike ia istretched 

ielastic imembrane. iThis iphenomenon iarises idue ito ithe icohesive iintermolecular iforces ibetween 

iliquid imolecules. 

Inside ia iliquid, imolecules iare iattracted iequally iin iall idirections iby ineighboring imolecules. iAs ia 

iresult, ithe inet iforce iacting ion imolecules iwithin ithe iliquid iis izero. iHowever, imolecules iat ithe iliquid 

isurface iexperience ian iinward iattractive iforce ibecause ithere iare ino imolecules iabove ithem. iThis 

icreates itension ialong ithe isurface, icausing ithe iliquid ito iminimize iits isurface iarea[7]. 

The iforce iacting ion ithe iliquid isurface iis irepresented ias: 

𝛾 =
𝐹

𝐿
 

where: 

• 𝛾= isurface itension i 

• 𝐹= iforce iacting ialong ithe iliquid isurface i 

• 𝐿= ilength iover iwhich ithe iforce iacts i 

The iSI iunit iof isurface itension iis iNewton iper imeter i(𝑁/𝑚). 

Surface itension iis iresponsible ifor iseveral iobservable iphenomena isuch ias: 

• Formation iof ispherical iwater idroplets i 

• Floating iof iinsects ion iwater isurfaces i 

• Formation iof isoap ibubbles i 

• Capillary iaction iin inarrow itubes i 

Liquids iwith istronger iintermolecular iattraction ipossess igreater isurface itension. iWater ihas 

irelatively ihigh isurface itension idue ito ihydrogen ibonding ibetween iwater imolecules. 

Methodology 
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The ipresent istudy iemployed ian iexperimental iresearch imethod ito iinvestigate ithe irelationship 

ibetween isurface itension iand icapillary irise iin iliquids. iThe iexperiment iwas idesigned ito iobserve ithe 

irise iof iliquids iin icapillary itubes iof idifferent iradii iand ito ianalyze ihow isurface itension, itemperature,  

iand itube idiameter iinfluence icapillary iaction. iWater iand icooking ioil iwere iselected ias itest iliquids 

ibecause ithey ipossess idifferent isurface itension ivalues iand iare ieasily iavailable ifor ilaboratory 

iexperiments[8]. 

The iexperiment iwas iconducted iunder icontrolled ilaboratory iconditions ito iminimize iexternal 

idisturbances isuch ias itemperature ifluctuations, icontamination, iand ivibration. iThe icapillary irise 

imethod iwas ichosen ibecause iit iis ione iof ithe isimplest iand imost iaccurate imethods ifor istudying 

isurface itension iand icapillary iphenomena. 

Procedure ifor iCapillary iRise iMeasurement 

1. Clean ithe icapillary itubes ithoroughly ito iremove idust iand iimpurities. i 

2. Fill ia iclean ibeaker iwith idistilled iwater. i 

3. Place ithe icapillary itube ivertically iinto ithe iliquid. i 

4. Observe ithe iliquid irise iinside ithe itube. i 

5. Measure ithe iheight iof ithe iliquid icolumn iabove ithe iexternal iliquid ilevel iusing ia iruler. i 

6. Repeat ithe iprocedure ifor icapillary itubes iwith idifferent iradii. i 

7. Record iall iobservations iin ia itable. i 

The icapillary irise iwas idetermined iusing: 

ℎ =
2𝛾cos⁡ 𝜃

𝜌𝑔𝑟
 

where: 

• ℎ= iheight iof icapillary irise i 

• 𝛾= isurface itension i 

• 𝜃= icontact iangle i 

• 𝜌= idensity iof iliquid i 

• 𝑔= iacceleration idue ito igravity i 

• 𝑟= iradius iof icapillary itube 

Observation iTables 

Table i1: iEffect iof iTube iRadius ion iCapillary iRise i(Water) 

Tube iRadius i(mm) Height iof iCapillary iRise i(cm) 

0.5 6.2 
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1.0 3.1 

1.5 2.1 

2.0 1.5 

 

Table i2: iEffect iof iTemperature ion iCapillary iRise 

Temperature i(0𝐶) Capillary iRise i(cm) 

25 6.2 

40 5.4 

60 4.2 

80 3.1 

Results iand iDiscussion 

The iexperiment iclearly idemonstrated ithat icapillary irise idepends istrongly ion isurface itension iand  

ithe iradius iof ithe icapillary itube. 

1. iEffect iof iTube iRadius ion iCapillary iRise 

The iexperimental iresults ishowed ithat iliquids irose ihigher iin inarrower icapillary itubes. iThe ismallest 

itube iradius i(0.5 𝑚𝑚) iproduced ithe ihighest icapillary irise, iwhile ilarger iradii iproduced ilower 

icapillary iheights[1]. 

The irelationship ibetween icapillary irise iand itube iradius iis irepresented ias: 

ℎ ∝
1

𝑟
 

This iinverse irelationship iconfirms iJurin’s iLaw, iwhich istates ithat icapillary irise idecreases ias itube 

iradius iincreases. 

The ireason ifor ithis ibehavior iis ithat inarrower itubes iallow isurface itension iforces ito idominate iover 

igravitational iforces imore ieffectively. iTherefore, iliquids ican irise ito igreater iheights iin ithin icapillary 

itubes[1]. 

2. iEffect iof iSurface iTension ion iCapillary iRise 

The iresults ialso iconfirmed ithat icapillary irise iis idirectly iproportional ito isurface itension. 

The irelationship iis iexpressed ias: 

ℎ ∝ 𝛾 

Liquids iwith ihigher isurface itension iexhibited igreater icapillary irise ibecause istronger icohesive  

iforces ipulled ithe iliquid iupward imore ieffectively. 

Water ishowed igreater icapillary irise ithan icooking ioil ibecause iwater ipossesses istronger 

iintermolecular iattraction idue ito ihydrogen ibonding. 
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Conclusion 

The ipresent istudy iconcludes ithat isurface itension iand icapillary irise iare iclosely irelated iphysical 

iphenomena igoverned iby iintermolecular iforces iwithin iliquids. iExperimental iobservations ishowed 

ithat iliquids iwith ihigher isurface itension iproduced igreater icapillary irise, iwhile iliquids iwith ilower 

isurface itension iexhibited ismaller icapillary iheights. iThe istudy ialso iconfirmed ithat icapillary irise iis 

iinversely iproportional ito ithe iradius iof ithe icapillary itube, imeaning ithat inarrower itubes iallow 

iliquids ito irise ihigher idue ito istronger icapillary iforces. iTemperature iwas ifound ito ihave ia isignificant 

ieffect ion isurface itension iand icapillary iaction. iAs itemperature iincreased, ithe isurface itension iof ithe 

iliquid idecreased ibecause ihigher ithermal ienergy iweakened ithe icohesive iforces ibetween imolecules.  

iConsequently, ithe iheight iof icapillary irise ialso idecreased iat ihigher itemperatures. iThe iexperiment 

ifurther idemonstrated ithe iimportant iroles iof iadhesion iand icohesion iin idetermining ithe imovement 

iof iliquids iwithin inarrow itubes. iOverall, ithe iresults iobtained iwere iconsistent iwith iJurin’s iLaw iand  

ithe itheoretical iprinciples iof ifluid imechanics. iThe istudy ihighlighted ithe iimportance iof isurface 

itension iand icapillary irise iin ivarious inatural iand iindustrial iprocesses isuch ias iwater itransport iin 

iplants, isoil imoisture imovement, iink iabsorption, ifiltration isystems, imedical idiagnostics, iand 

imicrofluidic itechnologies. iTherefore, iunderstanding ithe irelationship ibetween isurface itension iand 

icapillary irise iis iessential ifor iadvancing iscientific iknowledge iand iimproving iengineering 

iapplications iinvolving ifluid ibehavior iin iconfined ispaces. 
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