THE PHYSICS OF WATER

THE PHYsIcs oF W ATER: A Deep DIVE INTO ITS REMARKABLE PROPERTIES

THE PHYSICS OF WATER IS A SUBJECT OF IMMENSE FASCINATION AND PROFOUND IMPORTANCE, UNDERPINNING COUNTLESS
NATURAL PHENOMENA AND TECHNOLOGICAL ADVANCEMENTS. FROM THE MAJESTIC FLOW OF RIVERS TO THE DELICATE FORMATION
OF SNOWFLAKES, WATER'S BEHAVIOR IS GOVERNED BY FUNDAMENTAL PHYSICAL PRINCIPLES THAT MAKE IT UNLIKE ANY OTHER
SUBSTANCE ON EARTH. UNDERSTANDING THESE PRINCIPLES IS CRUCIAL FOR APPRECIATING EVERYTHING FROM WEATHER PATTERNS
AND BIOLOGICAL PROCESSES TO THE DESIGN OF EFFICIENT ENGINEERING SYSTEMS. THIS ARTICLE WILL EXPLORE THE CORE
CONCEPTS OF WATER'S PHYSICS, INCLUDING ITS MOLECULAR STRUCTURE, SURFACE TENSION, VISCOSITY, HEAT PROPERTIES,
AND ITS ROLE IN PHASE TRANSITIONS, OFFERING A COMPREHENSIVE LOOK AT WHY WATER IS SO SPECIAL.
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THe MoLEcULAR DANCE: WATER'S UNIQUE STRUCTURE

AT THE HEART OF WATER'S EXTRAORDINARY PROPERTIES LIES ITS MOLECULAR STRUCTURE. A SINGLE WATER MOLECULE, HQO,
CONSISTS OF ONE OXYGEN ATOM COVALENTLY BONDED TO TWO HYDROGEN ATOMS. WHILE THE MOLECULE ITSELF IS
ELECTRICALLY NEUTRAL, THE SHARING OF ELECTRONS IS UNEQUAL. OXYGEN IS MORE ELECTRONEGATIVE THAN HYDROGEN,
MEANING IT PULLS THE SHARED ELECTRONS CLOSER TO ITSELF. THIS CREATES A PARTIAL NEGATIVE CHARGE ON THE OXYGEN
ATOM AND PARTIAL POSITIVE CHARGES ON THE HYDROGEN ATOMS, MAKING THE WATER MOLECULE A DIPOLE.

THIS POLARITY IS THE KEY TO UNDERSTANDING ALMOST EVERYTHING ABOUT WATER'S BEHAVIOR. THESE PARTIAL CHARGES
ALLOW WATER MOLECULES TO ATTRACT EACH OTHER THROUGH A FORCE KNOWN AS HYDROGEN BONDING. THE SLIGHTLY
POSITIVE HYDROGEN ATOM OF ONE WATER MOLECULE IS ATTRACTED TO THE SLIGHTLY NEGATIVE OXYGEN ATOM OF ANOTHER.
THESE HYDROGEN BONDS ARE WEAKER THAN COVALENT BONDS BUT ARE NUMEROUS ENOUGH TO CREATE A NETWORK THAT
SIGNIFICANTLY INFLUENCES WATER'S BULK PROPERTIES, FROM ITS HIGH BOILING POINT TO ITS ABILITY TO DISSOLVE MANY
SUBSTANCES.

POLARITY AND HYDROGEN BONDING

THE BENT SHAPE OF THE WATER MOLECULE, WITH THE OXYGEN ATOM AT THE APEX AND THE TWO HYDROGEN ATOMS FORMING
THE BASE, FURTHER ENHANCES ITS POLARITY. THIS GEOMETRY ENSURES THAT THE POSITIVE AND NEGATIVE CHARGES WITHIN THE
MOLECULE ARE SEPARATED, CREATING A DISTINCT ELECTRICAL DIPOLE MOMENT. \W/HEN THESE POLAR MOLECULES ENCOUNTER
EACH OTHER, THEY ALIGN THEMSELVES, WITH THE POSITIVE END OF ONE MOLECULE BEING ATTRACTED TO THE NEGATIVE END OF
ANOTHER. THIS CONSTANT INTERPLAY OF ATTRACTION AND REPULSION FORMS A DYNAMIC, INTERCONNECTED NET\WORK.

THESE HYDROGEN BONDS ARE THE REASON WATER EXISTS AS A LIQUID AT ROOM TEMPERATURE, UNLIKE OTHER HYDRIDES OF
SIMILAR MOLECULAR WEIGHT (LIKE HYDROGEN SULFIDE, H,S, WHICH IS A GAS). THE ENERGY REQUIRED TO BREAK THESE BONDS
CONTRIBUTES TO WATER'S RELATIVELY HIGH BOILING POINT ( 100°C or 2 12°F) AND MELTING POINT (0°C or 32°F).
W/ITHOUT HYDROGEN BONDING, LIFE AS WE KNOW IT ON EARTH WOULD BE IMPOSSIBLE, AS MOST WATER WOULD BE IN A
GASEOUS STATE.

THe ADHeSIVE EMBRACE AND CoHESIVE GRIP: SURFACE TENSION AND ADHESION

THE INTERMOLECULAR FORCES WITHIN WATER, PRIMARILY HYDROGEN BONDING, GIVE RISE TO TWO CRUCIAL PROPERTIES:
SURFACE TENSION AND ADHESION. SURFACE TENSION IS THE TENDENCY OF LIQUID SURFACES TO SHRINK INTO THE MINIMUM
SURFACE AREA POSSIBLE. IMAGINE A WATER DROPLET, IT'S ROUGHLY SPHERICAL BECAUSE SURFACE TENSION PULLS THE WATER
MOLECULES INWARD, MINIMIZING THEIR EXPOSURE TO THE AIR. THIS INWARD PULL IS STRONGEST AT THE SURFACE WHERE WATER



MOLECULES ARE ATTRACTED TO EACH OTHER BUT NOT TO THE AIR ABOVE.

THIS PHENOMENON ALLOWS SMALL, LIGHT OBJECTS, LIKE INSECTS, TO WALK ON WATER. IT ALSO PLAYS A ROLE IN PHENOMENA
LIKE CAPILLARY ACTION, WHERE WATER CAN MOVE UPWARDS AGAINST GRAVITY IN NARROW TUBES, A VITAL PROCESS FOR
PLANTS DRAWING WATER FROM THE SOIL INTO THEIR LEAVES. THE COHESIVE FORCES BETWEEN WATER MOLECULES ARE
RESPONSIBLE FOR SURFACE TENSION, WHILE ADHESIVE FORCES BETWEEN WATER MOLECULES AND OTHER SUBSTANCES ARE
RESPONSIBLE FOR ADHESION.

CoHESION: W ATER STICKING TOGETHER

COHESION REFERS TO THE ATTRACTION BETWEEN MOLECULES OF THE SAME SUBSTANCE. IN WATER, THIS ATTRACTION IS
PRIMARILY DUE TO HYDROGEN BONDING. |T'S THE REASON WHY WATER FORMS DROPLETS AND WHY YOU CAN CREATE A
RELATIVELY STABLE “SKIN” ON THE SURFACE OF A GLASS OF WATER. THE COHESIVE FORCES ARE STRONG ENOUGH TO RESIST
EXTERNAL FORCES TO SOME DEGREE, ALLOWING FOR THESE OBSERV ABLE EFFECTS. \WHEN YOU SEE WATER FORM BEADS ON A
WAXED CAR, YOU'RE WITNESSING COHESION IN ACTION = THE WATER MOLECULES ARE PREFERRING TO STICK TO EACH OTHER
RATHER THAN TO THE WAXY SURFACE.

ADHESION: W/ ATER STICKING TO OTHER THINGS

ADHESION, ON THE OTHER HAND, IS THE ATTRACTION BETWEEN MOLECULES OF DIFFERENT SUBSTANCES. W/ ATER EXHIBITS
STRONG ADHESION TO MANY POLAR OR CHARGED SURFACES, SUCH AS GLASS, METAL, AND PLANT TISSUES. THIS PROPERTY IS
RESPONSIBLE FOR CAPILLARY ACTION. WHEN A NARROW TUBE IS PLACED IN WATER, THE ADHESIVE FORCES BETWEEN THE WATER
MOLECULES AND THE TUBE'S WALLS PULL THE WATER MOLECULES UP THE SIDES OF THE TUBE. DUE TO COHESION, THIS UPW ARD
PULL IS TRANSMITTED TO THE REST OF THE WATER COLUMN, CAUSING IT TO RISE AGAINST GRAVITY.

THE FLow oF LIFe: UNDERSTANDING VISCOSITY

VISCOSITY IS A MEASURE OF A FLUID'S RESISTANCE TO FLOW. THINK OF IT AS THE INTERNAL FRICTION WITHIN A LIQUID. HONEY,
WITH ITS THICK, SYRUPY CONSISTENCY , HAS HIGH VISCOSITY, WHILE WATER FLOWS MUCH MORE EASILY AND THUS HAS LOWER
VISCOSITY. THE VISCOSITY OF WATER IS INFLUENCED BY TEMPERATURE AND THE PRESENCE OF DISSOLVED SUBSTANCES. HIGHER
TEMPERATURES GENERALLY LEAD TO LOWER VISCOSITY AS THE INCREASED KINETIC ENERGY OF THE MOLECULES OVERCOMES THE
INTERMOLECULAR FORCES MORE EASILY.

THE VISCOSITY OF WATER, WHILE RELATIVELY LOW COMPARED TO MANY OTHER LIQUIDS, IS STILL CRITICAL FOR MANY
BIOLOGICAL AND ENGINEERING PROCESSES. |T AFFECTS HOW EASILY BLOOD CIRCULATES THROUGH OUR BODIES, HOW EFFICIENTLY
WATER FLOWS THROUGH PIPES, AND EVEN HOW RAINDROPS FALL THROUGH THE ATMOSPHERE. UNDERSTANDING WATER'S
VISCOSITY ALLOWS ENGINEERS TO DESIGN EFFICIENT PLUMBING SYSTEMS AND SCIENTISTS TO MODEL FLUID DYNAMICS IN VARIOUS
SETTINGS.

TEMPERATURE'S INFLUENCE ON VISCOSITY

As MENTIONED, TEMPERATURE IS A SIGNIFICANT FACTOR AFFECTING WATER'S VISCOSITY. WHEN WATER IS HEATED, ITS
MOLECULES GAIN KINETIC ENERGY, MOVE FASTER, AND VIBRATE MORE VIGOROUSLY. THIS INCREASED MOTION WEAKENS THE
HYDROGEN BONDS BETWEEN THEM, ALLOWING THEM TO SLIDE PAST EACH OTHER WITH LESS RESISTANCE. CONSEQUENTLYI HOT
W ATER FLOWS MORE READILY THAN COLD WATER. CONVERSELY, AS WATER COOLS, ITS MOLECULES SLOW DOWN, AND THE
HYDROGEN BONDS BECOME MORE EFFECTIVE AT HOLDING THE MOLECULES TOGETHER, LEADING TO AN INCREASE IN VISCOSITY.

A PowEerFUL REGULATOR: THERMAL PROPERTIES OF W/ ATER

W/ ATER POSSESSES REMARKABLE THERMAL PROPERTIES, MOST NOTABLY ITS HIGH SPECIFIC HEAT CAPACITY AND HIGH HEAT OF
VAPORIZATION. THESE PROPERTIES MAKE WATER AN INCREDIBLY EFFECTIVE TEMPERATURE REGULATOR, BOTH FOR THE EARTH'S
CLIMATE AND FOR BIOLOGICAL ORGANISMS.

THE SPECIFIC HEAT CAPACITY OF WATER IS THE AMOUNT OF HEAT ENERGY REQUIRED TO RAISE THE TEMPERATURE OF ONE GRAM
OF WATER BY ONE DEGREE CELSIUS. W ATER HAS A VERY HIGH SPECIFIC HEAT CAPACITY. THIS MEANS IT TAKES A LOT OF
ENERGY TO HEAT WATER UP, AND CONVERSELY, WATER RELEASES A LOT OF ENERGY WHEN IT COOLS DOWN. THIS PROPERTY



HELPS MODERATE TEMPERATURE FLUCTUATIONS IN AQUATIC ENVIRONMENTS AND ON LAND, PREVENTING EXTREME TEMPERATURE
SWINGS. FOR INSTANCE, LARGE BODIES OF WATER ABSORB VAST AMOUNTS OF SOLAR HEAT DURING THE DAY AND RELEASE IT
SLOWLY AT NIGHT, KEEPING COASTAL AREAS MILDER THAN INLAND REGIONS.

THE HEAT OF VAPORIZATION OF WATER IS THE AMOUNT OF ENERGY REQUIRED TO CONVERT LIQUID WATER INTO WATER VAPOR.
W/ ATER ALSO HAS A VERY HIGH HEAT OF VAPORIZATION. THIS IS CRUCIAL FOR COOLING PROCESSES. W/HEN WATER
EVAPORATES FROM OUR SKIN, IT ABSORBS A SIGNIFICANT AMOUNT OF HEAT FROM OUR BODIES, WHICH IS WHY SWEATING COOLS
US DOWN. SIMILARLY, EVAPORATION OF WATER FROM OCEANS AND LAKES HELPS REGULATE GLOBAL TEMPERATURES.

SpeciFIC HEAT CAPACITY: A THERMAL BUFFER

DUE TO ITS HIGH SPECIFIC HEAT CAPACITY, WATER ACTS AS A THERMAL BUFFER. IMAGINE A SUNNY DAY AT THE BEACH. THE
SAND HEATS UP QUICKLY, BECOMING ALMOST TOO HOT TO WALK ON, WHILE THE OCEAN \WATER REMAINS RELATIVELY COOL.
THIS IS BECAUSE THE WATER CAN ABSORB A LARGE AMOUNT OF SOLAR ENERGY WITHOUT A SIGNIFICANT INCREASE IN
TEMPERATURE. IN THE EVENING, AS THE AIR COOLS, THE WATER SLOWLY RELEASES ITS STORED HEAT, KEEPING THE BEACH AREA
W ARMER FOR LONGER. THIS BUFFERING EFFECT IS VITAL FOR MAINTAINING STABLE AQUATIC ECOSYSTEMS AND PREVENTING
\WIDESPREAD HEATSTROKE IN ORGANISMS.

LATENT HEAT AND PHASE CHANGES

W ATER'S ABILITY TO ABSORB OR RELEASE LARGE AMOUNTS OF ENERGY DURING PHASE CHANGES (MELTING, FREEZING,
EVAPORATION, CONDENSATION) IS DIRECTLY RELATED TO ITS LATENT HEAT. FOR EXAMPLE, WHEN ICE MELTS INTO WATER AT
OOCI IT ABSORBS A SIGNIFICANT AMOUNT OF ENERGY (LATENT HEAT OF FUSION) WITHOUT ITS TEMPERATURE CHANGING. THIS
PREVENTS RAPID MELTING DURING W ARMER PERIODS. SIMILARLY, WHEN WATER VAPOR CONDENSES INTO LIQUID, IT RELEASES A
LARGE AMOUNT OF HEAT (LATENT HEAT OF VAPORIZATION), WHICH PLAYS A ROLE IN WEATHER PHENOMENA LIKE
THUNDERSTORMS.

THE TRANSFORMATION GAME: PHASE TRANSITIONS OF \W ATER

W/ ATER IS FAMOUSLY KNOWN TO EXIST IN THREE COMMON STATES OR PHASES: SOLID (ICE), LIQUID (\X/ATER), AND GAS (STEAM
OR WATER VAPOR). THE TRANSITION BETWEEN THESE PHASES IS A FUNDAMENTAL ASPECT OF WATER'S PHYSICS AND IS DRIVEN
BY CHANGES IN TEMPERATURE AND PRESSURE. | HESE PHASE TRANSITIONS ARE NOT INSTANTANEOUS EVENTS BUT RATHER
PROCESSES THAT INVOLVE THE BREAKING OR FORMATION OF HYDROGEN BONDS.

W/ HEN WATER FREEZES, ITS MOLECULES ARRANGE THEMSELVES INTO A RIGID, CRYSTALLINE LATTICE STRUCTURE. |NTEEESTINGLY,
ICE IS LESS DENSE THAN LIQUID WATER, WHICH IS WHY ICE FLOATS. THIS UNUSUAL PROPERTY IS ALSO DUE TO THE SPECIFIC
WAY HYDROGEN BONDS FORM IN ICE, CREATING MORE SPACE BETWEEN MOLECULES THAN IN THE MORE DISORDERED LIQUID STATE.
\W/HEN ICE MELTS, THIS LATTICE BREAKS DOWN, AND THE MOLECULES MOVE MORE FREELY, LEADING TO A DENSER LIQUID FORM.

MELTING AND FREEZING: THE SoLib-LiIQuID T ANGO

THE MELTING POINT OF WATER IS 0°C (32°F) AT STANDARD ATMOSPHERIC PRESSURE. DURING MELTING, THE ENERGY SUPPLIED
IS USED TO OVERCOME THE FORCES HOLDING THE WATER MOLECULES IN THEIR FIXED POSITIONS IN THE ICE CRYSTAL. THIS
ABSORBED ENERGY IS THE LATENT HEAT OF FUSION. CONVERSELY, WHEN WATER FREEZES, IT RELEASES THIS SAME AMOUNT OF
ENERGY. THIS IS WHY ICE FORMATION CAN SOMETIMES WARM THE SURROUNDING AIR, AND WHY FROST CAN FORM ON CLEAR,
COLD NIGHTS EVEN IF THE AIR TEMPERATURE IS SLIGHTLY ABOVE FREEZING.

BolILING AND EvAPORATION: THE LIQUID-GAS LEAP

THE BOILING POINT OF WATER IS 100°C (212°F) AT STANDARD ATMOSPHERIC PRESSURE. AT THIS TEMPERATURE, WATER
MOLECULES HAVE ENOUGH KINETIC ENERGY TO OVERCOME THE INTERMOLECULAR FORCES AND ESCAPE INTO THE GASEOUS PHASE.
BOILING OCCURS THROUGHOUT THE BULK OF THE LIQUID, FORMING BUBBLES OF VAPOR. EVAPORATION, ON THE OTHER HAND, IS
A SURFACE PHENOMENON WHERE MOLECULES WITH SUFFICIENT KINETIC ENERGY ESCAPE FROM THE LIQUID SURFACE INTO THE GAS
PHASE AT TEMPERATURES BELOW THE BOILING POINT. BOTH PROCESSES REQUIRE ENERGY INPUT = THE LATENT HEAT OF
VAPORIZATION. THIS IS WHY A PUDDLE DISAPPEARS OVER TIME, EVEN ON A COOL DAY.



HYDROSTATICS AND HYDRODYNAMICS: W ATER AT REST AND IN MOTION

THE STUDY OF WATER AT REST IS KNOWN AS HYDROSTATICS, WHILE THE STUDY OF WATER IN MOTION IS HYDRODYNAMICS.
BOTH BRANCHES ARE CRITICAL FOR UNDERSTANDING A VAST ARRAY OF PHENOMENA AND ENGINEERING APPLICATIONS.

HYDROSTATICS DEALS WITH THE PRESSURE EXERTED BY STATIONARY FLUIDS. PRESSURE IN A FLUID INCREASES WITH DEPTH
BECAUSE OF THE WEIGHT OF THE FLUID ABOVE. THIS PRINCIPLE IS WHY SUBMARINES MUST BE BUILT TO WITHSTAND IMMENSE
PRESSURE AT GREAT DEPTHS. ARCHIMEDES' PRINCIPLE, A CORNERSTONE OF HYDROSTATICS, EXPLAINS WHY OBJECTS FLOAT OR
SINK: AN OBJECT SUBMERGED IN A FLUID EXPERIENCES AN UP\WARD BUOYANT FORCE EQUAL TO THE WEIGHT OF THE FLUID IT
DISPLACES. THIS PRINCIPLE IS ESSENTIAL FOR SHIPBUILDING AND UNDERSTANDING THE BUOYANCY OF ALL FLOATING OBJECTS.

HYDRODYNAMICS/ CONVERSELY, FOCUSES ON FLUID FLOW. CONCEPTS LIKE FLOW RATE, VELOCITY, AND THE EFFECTS OF
VISCOSITY COME INTO PLAY. BERNOULLI'S PRINCIPLE, FOR EXAMPLE, DESCRIBES THE RELATIONSHIP BETWEEN PRESSURE,
VELOCITY, AND POTENTIAL ENERGY IN A MOVING FLUID. |T EXPLAINS PHENOMENA LIKE HOW AIRPLANE WINGS GENERATE LIFT AND
WHY FAST-MOVING AIR OVER A CURVED SURFACE CREATES LOWER PRESSURE. UNDERSTANDING THE FLOW OF WATER IS VITAL
FOR DESIGNING EFFICIENT WATER MANAGEMENT SYSTEMS, PREDICTING FLOOD PATTERNS, AND OPTIMIZING THE PERFORMANCE OF
W ATERCRAFT.

PRESSURE IN FLUIDS

IN HYDROSTATICS, PRESSURE IS DEFINED AS FORCE PER UNIT AREA. For A FLUID AT REST, THIS PRESSURE IS EXERTED EQUALLY IN
ALL DIRECTIONS. AS YOU DESCEND IN A BODY OF WATER, THE PRESSURE INCREASES LINEARLY WITH DEPTH. THIS IS BECAUSE THE
DEEPER YOU GO, THE MORE WATER THERE IS ABOVE YOU, AND THEREFORE, THE GREATER THE WEIGHT PRESSING DOWN. THE
FORMULA FOR HYDROSTATIC PRESSURE IS P = PGH, \WHERE Pis PRESSURE, P (RHO) IS THE DENSITY OF THE FLUID, G IS THE
ACCELERATION DUE TO GRAVITY, AND H IS THE DEPTH. THIS SIMPLE EQUATION HAS PROFOUND IMPLICATIONS FOR EVERY THING
FROM DAM DESIGN TO THE PRESSURE EXPERIENCED BY DIVERS.

FLuID FLow AND TURBULENCE

HYDRODYNAMICS IS A COMPLEX FIELD BECAUSE FLUIDS RARELY FLOW IN A PERFECTLY SMOOTH MANNER. L AMINAR FLOW, WHERE
FLUID PARTICLES MOVE IN PARALLEL LAYERS WITH LITTLE OR NO MIXING, IS IDEAL BUT UNCOMMON. MORE OFTEN, FLUIDS EXHIBIT
TURBULENT FLOW, CHARACTERIZED BY CHAOTIC, IRREGULAR EDDIES AND SWIRLING MOTIONS. TURBULENCE IS INFLUENCED BY
FACTORS SUCH AS THE FLUID'S VISCOSITY, VELOCITY, AND THE SHAPE OF THE BOUNDARIES IT FLOWS AROUND. PREDICTING AND
MANAGING TURBULENCE IS A SIGNIFICANT CHALLENGE IN ENGINEERING, FROM DESIGNING EFFICIENT AIRCRAFT TO UNDERSTANDING THE
MIXING OF POLLUTANTS IN RIVERS.

THE INTRICATE INTERPLAY OF MOLECULAR FORCES, ENERGY TRANSFER, AND MOTION GOVERNED BY THE LAWS OF PHYSICS MAKES
WATER A TRULY EXTRAORDINARY SUBSTANCE. TS UNIQUE PROPERTIES ARE NOT MERELY ACADEMIC CURIOSITIES, THEY ARE THE
VERY FABRIC OF OUR PLANET’'S ECOSYSTEMS AND THE FOUNDATION OF MUCH OF HUMAN INNOVATION. FROM THE SMALLEST
DROPLET TO THE MIGHTIEST OCEAN CURRENT, THE PHYSICS OF WATER CONTINUES TO REVEAL ITS SECRETS AND INSPIRE OUR
UNDERSTANDING OF THE WORLD AROUND US.

FAQ

Q: WHY IS WATER CONSIDERED A UNIVERSAL SOLVENT?

A: \WATER IS OFTEN CALLED A “UNIVERSAL SOLVENT” BECAUSE ITS POLAR NATURE ALLOWS IT TO DISSOLVE A WIDE VARIETY
OF IONIC AND POLAR COMPOUNDS. THE POSITIVE ENDS OF WATER MOLECULES CAN ATTRACT AND SURROUND NEGATIVELY
CHARGED IONS, WHILE THE NEGATIVE ENDS CAN ATTRACT AND SURROUND POSITIVELY CHARGED IONS. THis PROCESS, CALLED
HYDRATION, EFFECTIVELY PULLS APART IONIC COMPOUNDS AND KEEPS THEM DISPERSED IN THE WATER. SIMILARLY/ POLAR
MOLECULES, WHICH ALSO HAVE UNEVEN CHARGE DISTRIBUTION, CAN INTERACT FAVORABLY WITH WATER MOLECULES AND
DISSOLVE.



Q: WHAT IS CAPILLARY ACTION, AND HOW DOES IT WORK?

A: CAPILLARY ACTION IS THE ABILITY OF A LIQUID TO FLOW IN NARROW SPACES WITHOUT THE ASSISTANCE OF, OR EVEN IN
OPPOSITION TO, EXTERNAL FORCES LIKE GRAVITY. IT'S A RESULT OF THE COMBINED FORCES OF ADHESION (ATTRACTION
BETWEEN WATER MOLECULES AND THE WALLS OF THE NARROW TUBE) AND COHESION (ATTRACTION BETWEEN WATER
MOLECULES THEMSELVES). THE ADHESIVE FORCES PULL WATER MOLECULES UP THE SIDES OF THE TUBE, AND AS THEY RISE, THE
COHESIVE FORCES PULL THE REST OF THE WATER COLUMN ALONG WITH THEM, CAUSING THE LIQUID TO RISE HIGHER IN THE TUBE.

Q: How DOES TEMPERATURE AFFECT THE DENSITY OF WATER?

A: W ATER EXHIBITS AN UNUSUAL DENSITY BEHAVIOR. WHILE MOST SUBSTANCES BECOME DENSER AS THEY COOL, WATER
REACHES ITS MAXIMUM DENSITY AT APPROXIMATELY 4°C (39.2°F). AS WATER COOLS FURTHER FROM 4°C To 0°C, ITs
DENSITY DECREASES, WHICH IS WHY ICE FLOATS. THIS IS DUE TO THE FORMATION OF A MORE OPEN, CRYSTALLINE STRUCTURE IN
ICE, CAUSED BY HYDROGEN BONDING, WHICH TAKES UP MORE SPACE THAN THE DISORDERED ARRANGEMENT OF MOLECULES IN
LIQUID WATER.

QI \WHAT IS THE SIGNIFICANCE OF WATER’S HIGH SURFACE TENSION?

A: WATER'S HIGH SURFACE TENSION, STEMMING FROM STRONG COHESIVE FORCES BETWEEN ITS MOLECULES, HAS SEVERAL
SIGNIFICANT IMPLICATIONS. |T ALLOWS SMALL INSECTS TO WALK ON W ATER, HELPS MAINTAIN THE SHAPE OF WATER DROPLETS,
AND PLAYS A CRUCIAL ROLE IN PROCESSES LIKE TRANSPIRATION IN PLANTS. IN ECOSYSTEMS, SURFACE TENSION CONTRIBUTES TO
THE FORMATION OF THIN FILMS ON WATER BODIES, SUPPORTING MICROBIAL LIFE.

Q: CAN WATER EXIST AS A GAS AT TEMPERATURES BELOW 100°C?

A: YES, WATER CAN EXIST AS A GAS (WATER VAPOR) AT TEMPERATURES BELOW 100°C THROUGH A PROCESS CALLED
EVAPORATION. EVAPORATION IS A SURFACE PHENOMENON WHERE WATER MOLECULES WITH SUFFICIENT KINETIC ENERGY ESCAPE
FROM THE LIQUID PHASE INTO THE GASEOUS PHASE. THIS IS WHY PUDDLES DISAPPEAR AND CLOTHES DRY EVEN WHEN THE
TEMPERATURE IS WELL BELOW BOILING POINT. BOILING, ON THE OTHER HAND, IS A BULK PHENOMENON THAT OCCURS WHEN THE
VAPOR PRESSURE OF WATER EQUALS THE SURROUNDING ATMOSPHERIC PRESSURE, TYPICALLY AT 100°C.
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