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HAPPEN To AN AIR-FILLED BALLOON IN HELIUM? WHY?.

A HEeLIUM-FILLED BALLOON FLOATS IN AIR. WHAT WiLL HAPPEN To AN AIR-FILLED BALLOON IN HELIUM? WHY?

\X/HEN OBSERVING A HELIUM-FILLED BALLOON DRIFTING GRACEFULLY THROUGH THE AIR, MANY \WONDER ABOUT THE SCIENCE
BEHIND ITS BUOYANCY. CONVERSELY, WHAT HAPPENS IF YOU REPLACE HELIUM WITH REGULAR AIR INSIDE A BALLOON? W/HY
DOES HELIUM CAUSE BALLOONS TO FLOAT WHILE AIR-FILLED ONES TYPICALLY STAY GROUNDED? IN THIS COMPREHENSIVE GUIDE
WE WILL EXPLORE THE FASCINATING PHYSICS THAT GOVERN THESE PHENOMENA, EXPLAINING WHY A HELIUM-FILLED BALLOON
FLOATS AND WHAT TRANSPIRES WHEN A BALLOON IS FILLED WITH AIR INSTEAD. [UNDERSTANDING THESE CONCEPTS NOT ONLY
SATISFIES CURIOSITY BUT ALSO PROVIDES INSIGHTS INTO THE PRINCIPLES OF DENSITY, BUOYANCY, AND GAS BEHAVIOR.

’

WHAT Is INSIDE A HELIUM-FILLED BALLOON?

BEFORE DELVING INTO WHAT MAKES HELIUM BALLOONS FLOAT, IT’S ESSENTIAL TO UNDERSTAND WHAT HELIUM IS AND HOW IT
DIFFERS FROM REGULAR AIR.

PROPERTIES OF HELIUM

- CHEMICAL ELEMENT: HELIUM IS A NOBLE GAS WITH THE SYMBOL HE AND ATOMIC NUMBER 2.

- LIGHTWEIGHT GAS: HELIUM IS THE SECOND LIGHTEST ELEMENT IN THE UNIVERSE, ONLY HEAVIER THAN HYDROGEN.
- INERT NATURE: IT IS CHEMICALLY INERT, MEANING IT DOES NOT READILY REACT WITH OTHER ELEMENTS.

- Low DENSITY: HELIUM HAS A VERY LOW DENSITY COMPARED TO AIR.

WHAT Is AR MADE OF?

- MaJor COMPONENTS: APPROXIMATELY 7 8% NITROGEN, 2 1% OXYGEN, AND SMALL AMOUNTS OF OTHER GASES LIKE ARGON,
CARBON DIOXIDE, AND TRACE GASES.
- DENSITY: THE AVERAGE DENSITY OF AIR AT SEA LEVEL IS HIGHER THAN THAT OF HELIUM.

WHY Does HeLiuM MAKE A BALLOON FLOAT?

THE FLOATING EFFECT OF A HELIUM-FILLED BALLOON IS PRIMARILY DUE TO DIFFERENCES IN DENSITY AND THE PRINCIPLE OF
BUOYANCY.

THE PRINCIPLE OF BUOYANCY

- ARCHIMEDES’ PRINCIPLE: AN OBJECT SUBMERGED IN A FLUID (LIQUID OR GAS) EXPERIENCES AN UPWARD BUOYANT FORCE EQUAL
TO THE WEIGHT OF THE FLUID DISPLACED.

- APPLICATION TO GASES: THE SAME PRINCIPLE APPLIES WHEN CONSIDERING GASES,; A LESS DENSE GAS INSIDE A BALLOON
DISPLACES A DENSER SURROUNDING GAS, RESULTING IN AN UPW ARD FORCE.



DensITY AND BUoOYANCY

- DensITY DerFINED: DENSITY IS MASS PER UNIT VOLUME (kG/M3).

- HeLium vs. Air DensiTY: HeLium’s DensITY (~0.1785 kG/M®) IS MUCH LOWER THAN THAT oF AR (~1.225 kG/M® AT SEA
LEVEL).

- RESULT: BECAUSE HELIUM IS LIGHTER THAN THE SURROUNDING AIR, THE OVERALL DENSITY OF THE BALLOON (INCLUDING THE
HELIUM AND THE BALLOON MATERIAL) IS LESS THAN THAT OF THE SURROUNDING AIR, LEADING TO A BUOYANT FORCE THAT LIFTS
THE BALLOON.

VISUALIZING THE EFFECT

IMAGINE PLACING A BALLOON FILLED WITH HELIUM AND A BALLOON FILLED WITH AIR INTO THE SAME ROOM:

- THE HELIUM BALLOON DISPLACES A CERTAIN VOLUME OF AIR AND EXPERIENCES AN UPWARD BUOYANT FORCE GREATER THAN
ITS OWN WEIGHT.

- THE AIR-FILLED BALLOON, BEING DENSER, DOES NOT EXPERIENCE ENOUGH BUOYANT FORCE TO OVERCOME ITS WEIGHT AND THUS
REMAINS GROUNDED.

WHAT HAPPENS W/HEN You FiLL A BALLOON WITH AIR INSTEAD OF
HeLium?

REPLACING HELIUM WITH REGULAR AIR INSIDE A BALLOON DRASTICALLY ALTERS ITS BEHAVIOR IN THE AIR.

PHYsIcAL CHARACTERISTICS OF AIR-FILLED BALLOONS

- DENSITY: SIMILAR TO THE SURROUNDING AIR (~1.225 kG/m2).
- BUOYANCY: SINCE THE DENSITY OF AN AIR-FILLED BALLOON IS APPROXIMATELY EQUAL TO THAT OF THE SURROUNDING AIR,
THE BUOYANT FORCE IS NEGLIGIBLE OR BALANCED BY THE WEIGHT OF THE BALLOON.

ExPeCTED BEHAVIOR

- THE AIR-FILLED BALLOON WILL MOSTLY STAY ON OR NEAR THE GROUND.

- |T WILL NOT FLOAT OR RISE BECAUSE THERE IS NO SIGNIFICANT DENSITY DIFFERENCE TO GENERATE UPWARD BUOYANT FORCE.
- THE BALLOON MAY DRIFT SLIGHTLY WITH AIR CURRENTS BUT WILL NOT EXHIBIT THE FLOATING CHARACTERISTIC OF HELIUM
BALLOONS.

\WHY Does THis HAPPEN? A CLOSER Look

- THE KEY FACTOR IS THAT THE BUOYANT FORCE DEPENDS ON THE DIFFERENCE IN DENSITY BETWEEN THE GAS INSIDE THE BALLOON
AND THE SURROUNDING AIR.

- SINCE AIR AND THE GASES MAKING UP THE ATMOSPHERE ARE SIMILAR IN DENSITY, AN AIR-FILLED BALLOON HAS NO “LFT” To
ASCEND.

- CONVERSELY/ HELIUM, BEING MUCH LIGHTER, CREATES A SIGNIFICANT DIFFERENCE, LEADING TO BUOYANCY.



THE Science BeHIND BuoYANCY AND DENSITY

A DEEPER UNDERSTANDING OF THE SCIENCE REQUIRES EXPLORING THE CONCEPTS OF DENSITY, DISPLACEMENT, AND THE PHYSICS
LAWS GOVERNING GASES.

DensITY AND MASS

- THE DENSITY OF A GAS DETERMINES HOW MUCH MASS IS CONTAINED WITHIN A SPECIFIC VOLUME.
- GASES WITH LOWER DENSITY EXERT LESS DOWNWARD FORCE, MAKING THEM MORE BUOYANT.

DISPLACEMENT OF SURROUNDING AIR

- \WHEN A BALLOON IS FILLED WITH A GAS LESS DENSE THAN AIR, IT DISPLACES A VOLUME OF AIR WITH MORE MASS.
- THE BUOYANT FORCE IS PROPORTIONAL TO THE WEIGHT OF THIS DISPLACED AIR.

BALANCE OF FORCES

- THE BALLOON WILL FLOAT IF THE UPWARD BUOYANT FORCE EXCEEDS THE DOWNWARD GRAVITATIONAL FORCE (THE WEIGHT
OF THE BALLOON AND THE GAS INSIDE).
- HELIUM’S LOW DENSITY ENSURES THIS CONDITION IS MET, RESULTING IN FLOATING.

WHY Do HeLiuM BALLOONS FLOAT HIGHER THAN AIR-FILLED BALLOONS?

\W/HILE BOTH TYPES OF BALLOONS DISPLACE AIR, HELIUM BALLOONS TEND TO FLOAT HIGHER AND LONGER.

FAcTors CONTRIBUTING TO HIGHER FLOATING

- Lower DENSITY: HELIUM’S LOWER DENSITY ALLOWS BALLOONS TO ASCEND UNTIL THEY REACH AN ALTITUDE WHERE THE
SURROUNDING AIR’S DENSITY DECREASES ENOUGH TO BALANCE THE BUOYANT FORCE.

- TEMPERATURE EFFECTS: AS ALTITUDE INCREASES, TEMPERATURE DROPS, CAUSING GASES TO CONTRACT AND REDUCING
BUOYANCY, WHICH IS WHY HELIUM BALLOONS GRADUALLY DESCEND.

- LIGHTER GAS LEAKAGE: HELIUM ATOMS ARE SMALL AND CAN ESCAPE THROUGH TINY PORES, LEADING TO DEFLATION OVER
TIME.

AIR-FILLED BALLOONS AND ALTITUDE

- SINCE AIR-FILLED BALLOONS ARE NOT BUOYANT RELATIVE TO THE SURROUNDING AIR, THEY DO NOT ASCEND.
- THEY TEND TO STAY AT THE SAME LEVEL OR FALL TO THE GROUND IF DISTURBED.



PrRACTICAL APPLICATIONS AND FUN FACTS

(UNDERSTANDING THE SCIENCE BEHIND BALLOON BUOYANCY HAS PRACTICAL IMPLICATIONS AND FUN FACTS WORTH EXPLORING.

APPLICATIONS OF HELIUM IN SCIENCE AND INDUSTRY

- SCIENTIFIC RESEARCH: HELIUM’S INERTNESS AND LOW BOILING POINT MAKE IT IDEAL FOR COOLING SUPERCONDUCTING MAGNETS
IN MR| MACHINES.

- AERONAUTICS: HELIUM IS USED IN AIRSHIPS AND BLIMPS FOR LIFT INSTEAD OF HYDROGEN, WHICH IS FLAMMABLE.

- LEAK DETECTION: HELIUM’S SMALL ATOMIC SIZE MAKES IT USEFUL FOR DETECTING LEAKS IN PRESSURIZED SYSTEMS.

FUN FACTs AsouT HeLIUM AND BALLOONS

- HELIUM IS THE SECOND MOST ABUNDANT ELEMENT IN THE UNIVERSE BUT RARE ON EARTH.
= \WHEN INHALED IN SMALL AMOUNTS, HELIUM TEMPORARILY CHANGES THE PITCH OF YOUR VOICE.
- THE FAMOUS “FLOATING” EFFECT IS WHY HELIUM BALLOONS ARE POPULAR AT PARTIES AND CELEBRATIONS.

ENVIRONMENTAL AND SAFETY CONSIDERATIONS

- HELIUM IS A NON-RENEW ABLE RESOURCE,; CONSERVING IT IS IMPORTANT.
- OVERINFLATED BALLOONS CAN BE A CHOKING HAZARD OR CAUSE ENVIRONMENTAL LITTER IF NOT DISPOSED OF RESPONSIBLY.

SUMMARY: THE SCIENCE OF BALLOON BUOYANCY

IN CONCLUSION, WHETHER A BALLOON FLOATS OR NOT DEPENDS ON THE DENSITY OF THE GAS INSIDE RELATIVE TO THE OUTSIDE
AIR. HELIUM’S LOW DENSITY CAUSES HELIUM-FILLED BALLOONS TO FLOAT BECAUSE THEY ARE LESS DENSE THAN THE
SURROUNDING AIR, LEADING TO A BUOYANT FORCE THAT LIFTS THEM UP\W ARD. CONVEESELY, AIR-FILLED BALLOONS HAVE A
DENSITY SIMILAR TO THE SURROUNDING AIR, RESULTING IN NEGLIGIBLE BUOYANT FORCE AND CAUSING THEM TO STAY GROUNDED.

UNDERSTANDING THESE PRINCIPLES NOT ONLY EXPLAINS EVERYDAY PHENOMENA BUT ALSO OPENS DOORS TO VARIOUS SCIENTIFIC
AND INDUSTRIAL APPLICATIONS. THE INTERPLAY OF DENSITY, BUOYANCY, AND GAS BEHAVIOR IS FUNDAMENTAL TO MANY FIELDS,
FROM METEOROLOGY TO AEROSPACE ENGINEERING.

BY APPRECIATING THE SCIENCE BEHIND A FLOATING BALLOON, WE GAIN INSIGHT INTO THE BROADER PRINCIPLES GOVERNING THE
NATURAL WORLD AND THE FASCINATING WAYS IN WHICH SIMPLE GASES CAN PRODUCE EXTRAORDINARY EFFECTS.

FREQUENTLY AskeD QUESTIONS

\W/HY DOES A HELIUM-FILLED BALLOON FLOAT IN THE AIR WHILE AN AIR-FILLED BALLOON
SINKS?

A HELIUM-FILLED BALLOON FLOATS BECAUSE HELIUM IS LESS DENSE THAN THE SURROUNDING AIR, CAUSING THE BALLOON TO BE
BUOYANT AND RISE. IN CONTRAST, AN AIRFILLED BALLOON IS DENSER THAN THE SURROUNDING AIR AND THUS SINKS.



\WHAT HAPPENS TO AN AIR-FILLED BALLOON IF IT IS PLACED IN HELIUM?

IF AN AIR-FILLED BALLOON IS PLACED IN HELIUM, IT WILL LIKELY RISE BECAUSE THE HELIUM INSIDE THE BALLOON IS LESS DENSE
THAN AIR, REDUCING THE OVERALL DENSITY OF THE BALLOON COMPARED TO THE SURROUNDING AIR.

\WHY DOES HELIUM MAKE BALLOONS FLOAT WHILE AIR DOES NOT?

HELIUM MAKES BALLOONS FLOAT BECAUSE IT HAS A LOWER DENSITY THAN AIR, CREATING AN UPWARD BUOYANT FORCE THAT
LIFTS THE BALLOON. AIR, BEING DENSER, DOES NOT PROVIDE THIS LIFT, SO AIR-FILLED BALLOONS TEND TO SINK.

WILL A HELIUM-FILLED BALLOON EVENTUALLY LOSE ITS BUOYANCY? WHY?

YES, A HELIUM-FILLED BALLOON WILL EVENTUALLY LOSE ITS BUOYANCY BECAUSE HELIUM MOLECULES GRADUALLY ESCAPE
THROUGH THE BALLOON'S MATERIAL OVER TIME, MAKING THE BALLOON LESS BUOYANT AND CAUSING IT TO SINK.

\NWHAT SCIENTIFIC PRINCIPLE EXPLAINS WHY HELIUM-FILLED BALLOONS FLOAT IN AIR?

THE PRINCIPLE 1S ARCHIMEDES' PRINCIPLE, WHICH STATES THAT AN OBJECT SUBMERGED IN A FLUID (AIR) EXPERIENCES AN UP\W ARD
BUOYANT FORCE EQUAL TO THE WEIGHT OF THE DISPLACED FLUID. SINCE HELIUM IS LESS DENSE THAN AIR, HELIUM-FILLED
BALLOONS ARE BUOYANT AND FLOAT.

ADDITIONAL RESOURCES

A HELIUM-FILLED BALLOON FLOATS IN AIR. WHAT WiLL HAPPEN To AN AIR-FILLED BALLOON IN HELIUM? \W/HY?

INTRODUCTION

A HELIUM-FILLED BALLOON FLOATS EFFORTLESSLY IN THE AIR, CAPTIVATING ONLOOKERS WITH ITS BUOYANT ASCENT AND
SHIMMERING SURFACE. AT FIRST GLANCE, IT MIGHT SEEM STRAIGHTFORWARD: HELIUM IS A LIGHTER-THAN-AIR GAS, SO IT MAKES
SENSE THAT BALLOONS FILLED WITH HELIUM RISE. BUT WHAT ABOUT THE REVERSE SCENARIO? W/HAT HAPPENS IF WE TAKE AN
AIR-FILLED BALLOON AND REPLACE THE AIR WITH HELIUM? W/ILL IT ALSO FLOAT? W/HY DO THESE GASES BEHAVE DIFFERENTLY?

UNDERSTANDING THE PHYSICS BEHIND THESE PHENOMENA REVEALS FASCINATING INSIGHTS INTO BUOYANCY, MOLECULAR WEIGHT,
AND GAS BEHAVIOR.

THE Science ofF Buovyancy: WHyY Do SoMe OBJeCcTS FLOAT?

BEFORE DELVING INTO THE SPECIFIC CASE OF BALLOONS FILLED WITH DIFFERENT GASES, IT’S ESSENTIAL TO UNDERSTAND THE
FUNDAMENTAL PRINCIPLE THAT GOVERNS FLOATING OBJECTS: BUOYANCY.

ARCHIMEDES’ PRINCIPLE
AT THE CORE OF BUOYANCY IS ARCHIMEDES’ PRINCIPLE, WHICH STATES:

AN OBJECT SUBMERGED IN A FLUID (LIQUID OR GAS) EXPERIENCES AN UP\WW ARD BUOYANT FORCE EQUAL TO THE WEIGHT OF THE
FLUID DISPLACED BY THE OBJECT.

MATHEMATICALLY:
BuoYANT Force (F_B) =P_FLUID X G X V_DISPLACED

\WHERE:



- P_FLUID = DENSITY OF THE FLUID (OR GAS)
- G = ACCELERATION DUE TO GRAVITY
- V_DISPLACED = VOLUME OF FLUID DISPLACED

THIS MEANS THAT WHETHER AN OBJECT FLOATS OR SINKS DEPENDS ON THE COMPARISON BETWEEN ITS WEIGHT AND THE
BUOYANT FORCE EXERTED BY THE SURROUNDING MEDIUM.

CoMPARING GASES: AIR VS. HELIUM

TO UNDERSTAND WHAT HAPPENS WHEN AN AIR-FILLED BALLOON IS FILLED WITH HELIUM INSTEAD, IT'S CRUCIAL TO COMPARE THE
PROPERTIES OF THESE GASES.

| ProPERTY | AIR | HELIUM |

||

| ComposiTion | MAINLY NiTROGEN (~78%) AND OxYGeN (~21%) | Pure HeLium (He) |
| MoLECULAR WEIGHT | APPROXIMATELY 28.97 G/MoL | ApproxIMATELY 4.00 G/moL |
| DensITY AT SeA LEVEL | ~1.225 ka/M® | ~0.1785 kG/m2 |

Key POINT: HELIUM'S DENSITY IS SIGNIFICANTLY LOWER THAN THAT OF AIR—ABOUT ]/7TH_MAKING IT MUCH LIGHTER PER
UNIT VOLUME.

\WHAT HAPPENS W/HEN You FILL A BALLOON WITH HELIUM?
BuoyANCY AND LIFT

BECAUSE HELIUM IS MUCH LESS DENSE THAN AIR, A BALLOON FILLED WITH HELIUM EXPERIENCES A GREATER BUOYANT FORCE THAN
ITS OWN WEIGHT. THIS IMBALANCE CAUSES THE BALLOON TO RISE.

- INITIAL LIFT: AS SOON AS THE BALLOON IS FILLED, IT BEGINS TO ASCEND BECAUSE THE UPW ARD BUOYANT FORCE EXCEEDS THE
DOWNWARD GRAVITATIONAL FORCE ACTING ON THE BALLOON AND ITS MATERIAL.

- CONTINUOUS ASCENT: THE BALLOON CONTINUES TO RISE UNTIL THE SURROUNDING AIR'S DENSITY DECREASES WITH ALTITUDE,
OR UNTIL THE HELIUM INSIDE THE BALLOON BEGINS TO LEAK OR THE BALLOON MATERIAL FAILS.

TEMPERATURE AND PRESSURE EFFECTS
EXTERNAL FACTORS LIKE TEMPERATURE AND ATMOSPHERIC PRESSURE ALSO INFLUENCE THE BEHAVIOR:

- TEMPERATURE RISE: W/ ARMER AIR EXPANDS THE HELIUM INSIDE, INCREASING THE VOLUME AND POTENTIALLY INCREASING THE
BUOYANT FORCE TEMPORARILY.

- PReESSURE DrOP: AS THE BALLOON ASCENDS, EXTERNAL PRESSURE DECREASES, CAUSING THE HELIUM TO EXPAND FURTHER,

WHICH CAN STRETCH THE BALLOON'S MATERIAL AND SOMETIMES LEAD TO BURSTING IF THE MATERIAL CANNOT ACCOMMODATE
THE EXPANSION.

WHAT ABOUT AN AIR-FILLED BALLOON IN HELIUM?

THIS IS THE CORE QUESTION. IF YOU TAKE A BALLOON FILLED WITH REGULAR AIR AND REPLACE THE SURROUNDING AIR WITH
HELIUM, WHAT HAPPENS?

SCENARIO BREAKDOWN



= WHEN THE BALLOON IS INITIALLY FILLED WITH AIR, IT DISPLACES SOME VOLUME OF AIR, AND ITS WEIGHT IS PRIMARILY THAT
OF THE RUBBER AND THE AIR INSIDE.

- |F THE BALLOON IS THEN IMMERSED IN A SURROUNDING MEDIUM OF HELIUM, \WHAT DETERMINES WHETHER IT FLOATS OR SINKS?

CRITICAL ASPECT: THE BUOYANT FORCE DEPENDS ON THE DENSITY OF THE SURROUNDING MEDIUM, NOT THE GAS INSIDE THE
BALLOON.

THE BEHAVIOR OF AIR-FILLED BALLOONS IN HELIUM

ErFecT oF CHANGING SURROUNDINGS

- IN A HELIUM ENVIRONMENT: IF THE BALLOON REMAINS INTACT AND THE ENVIRONMENT AROUND IT IS FILLED WITH HELIUM, THE
BUOYANT FORCE ACTING ON IT IS DETERMINED BY THE DENSITY OF HELIUM. SINCE HELIUM IS MUCH LIGHTER THAN AIR, THE
BUOYANT FORCE EXERTED BY THE SURROUNDING HELIUM IS LESS THAN THAT EXERTED BY AIR.

- RESULT: THE BALLOON WILL TEND TO SINK OR STAY NEUTRALLY BUOYANT, DEPENDING ON ITS WEIGHT. IN MOST CASES, AN
AIR-FILLED BALLOON WILL SINK OR STAY AT THE SAME LEVEL BECAUSE ITS OVERALL WEIGHT (INCLUDING THE MATERIAL AND AIR
INSIDE) IS GREATER THAN THE BUOYANT FORCE EXERTED BY THE HELIUM.

W/Hy DoEsN'T IT FLOAT?

- THE KEY REASON IS THAT THE BALLOON'S INTERNAL GAS (AIR) IS DENSER THAN HELIUM. THE MASS OF THE GAS INSIDE THE
BALLOON CONTRIBUTES TO ITS TOTAL WEIGHT.

- \WHEN PLACED IN HELIUM, THE BUOYANT FORCE IS BASED ON THE SURROUNDING MEDIUM'S DENSITY (HELIUM), WHICH IS LOWER
THAN AIR.

- SINCE THE GAS INSIDE THE BALLOON IS DENSER THAN HELIUM, THE OVERALL DENSITY OF THE BALLOON (INCLUDING THE
MATERIAL AND THE INTERNAL GAS) REMAINS HIGHER THAN THAT OF THE SURROUNDING HELIUM.

- —I—HEREFORE/ THE NET RESULT IS THAT THE BALLOON DOES NOT FLOAT IN HELIUM; IT EITHER SINKS OR REMAINS NEUTRALLY
BUOYANT IF CAREFULLY BALANCED.

\WHY Does HeLium MAKE A BALLOON FLOAT?
ToO CLARIFY, A HELIUM-FILLED BALLOON FLOATS BECAUSE:
- THE INTERNAL GAS (HELIUM) HAS A LOWER DENSITY THAN THE SURROUNDING AIR.

- THE TOTAL WEIGHT OF THE BALLOON (INCLUDING THE RUBBER MATERIAL AND THE HELIUM INSIDE) IS LESS THAN THE WEIGHT OF
THE DISPLACED AIR.

- THE BUOYANT FORCE EXCEEDS THE WEIGHT, CAUSING UPWARD MOVEMENT.

IN CONTRAST, AN AIR-FILLED BALLOON IN HELIUM:

- HAS AN INTERNAL GAS (AIR) DENSER THAN THE SURROUNDING MEDIUM (HELIUM).

- THE TOTAL WEIGHT OF THE BALLOON EXCEEDS THE BUOYANT FORCE EXERTED BY THE HELIUM.

- RESULT: |T SINKS OR REMAINS AT THE SAME LEVEL.



ReAL-\/ ORLD DEMONSTRATIONS AND IMPLICATIONS
PRACTICAL EXAMPLES

- HeLiuM BALLOONS: USED FOR DECORATION BECAUSE THEY FLOAT IN NORMAL ATMOSPHERIC AIR, WHICH CONTAINS NITROGEN
AND OXYGEN.

- AIR BALLOONS IN HELIUM: IF YOU PLACE AN AIR-FILLED BALLOON IN A HELIUM-FILLED ENVIRONMENT, IT WILL NOT FLOAT, IT
MAY SINK DUE TO THE DENSITY DIFFERENCE.

SCIENTIFIC AND ENGINEERING RELEVANCE
- BALLOON DESIGN: ENGINEERS MUST CONSIDER GAS DENSITIES TO PREDICT BUOYANCY.
- WEATHER BALLOONS: FILLED WITH HELIUM OR HYDROGEN TO ASCEND HIGH INTO THE ATMOSPHERE.

- MEDICAL AND SCIENTIFIC APPLICATIONS: HELIUM IS USED IN MR| MACHINES AND IN SCIENTIFIC EXPERIMENTS DUE TO ITS
INERTNESS AND LOW DENSITY.

SUMMARY: THE PHYsICS BEHIND THE PHENOMENON

| ConpiTION | GAS INSIDE | SURROUNDING GAS | RESULT | EXPLANATION |

[l ||

| HELIUM-FILLED BALLOON IN AR | HELIUM (~4 G/MoL) | AR (~29 G/MoL) | FLOATS | INSIDE GAS LIGHTER THAN OUTSIDE
MEDIUM |

| AIR-FILLED BALLOON IN HELIUM | AIr (~28.97 /MoL) | HeLium (~4 G/MoL) | SINkS OrR NEUTRAL | INSIDE GAS DENSER THAN
OUTSIDE MEDIUM |

IN ESSENCE, WHETHER A BALLOON FLOATS DEPENDS ON THE RELATIVE DENSITIES OF THE GAS INSIDE THE BALLOON AND THE
SURROUNDING MEDIUM. FILLING A BALLOON WITH HELIUM CAUSES IT TO FLOAT BECAUSE HELIUM IS LESS DENSE THAN AIR.
CONVERSELY, AN AIR-FILLED BALLOON WILL NOT FLOAT IN HELIUM BECAUSE THE INTERNAL GAS IS DENSER THAN THE
SURROUNDING MEDIUM.

FINAL THOUGHTS

UNDERSTANDING THE BEHAVIOR OF GASES IN BUOYANCY CONTEXTS OFFERS A WINDOW INTO FUNDAMENTAL PHYSICS PRINCIPLES.
THE NEXT TIME YOU SEE A FLOATING HELIUM BALLOON, REMEMBER THAT ITS LIFT IS A DIRECT CONSEQUENCE OF THE GAS'S LOow
MOLECULAR WEIGHT, AND THE DELICATE BALANCE OF FORCES ROOTED IN ARCHIMEDES PRINCIPLE. SIMILARLY/ KNOWING WHAT
HAPPENS WHEN YOU S\WAP GASES INSIDE OR OUTSIDE A BALLOON ILLUSTRATES THE IMPORTANCE OF DENSITY DIFFERENCES AND
MOLECULAR WEIGHTS IN DETERMINING WHETHER OBJECTS RISE, SINK, OR REMAIN IN PLACE.

THIS KNOWLEDGE DOESN’T JUST SATISFY CURIOSITY—IT HAS PRACTICAL IMPLICATIONS IN VARIOUS FIELDS, FROM AEROSPACE

ENGINEERING TO MEDICAL TECHNOLOGY. AS SCIENCE CONTINUES TO EXPLORE GASES AND BUOYANCY, THE SIMPLE ACT OF A
BALLOON FLOATING REMAINS A CAPTIVATING DEMONSTRATION OF THE ELEGANT LAWS GOVERNING OUR PHYSICAL \WORLD.
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