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E) As THe ReacTioN Occurs AT CONSTANT TEMPERATURE, DOES THE PRESSURE INSIDE THE CONTAINER INCREASE,
DECREASE, OR REMAIN UNCHANGED? THIS QUESTION IS CENTRAL TO UNDERSTANDING HOW CHEMICAL REACTIONS INFLUENCE THE
PHYSICAL PROPERTIES OF THE SYSTEM IN WHICH THEY OCCUR. THE ANSWER DEPENDS ON VARIOUS FACTORS, INCLUDING THE
NATURE OF THE REACTION, THE QUANTITIES OF REACTANTS AND PRODUCTS, AND THE PHYSICAL CONDITIONS SUCH AS VOLUME.
IN THIS ARTICLE, WE EXPLORE THESE FACTORS IN DETAIL, ANALYZE THE PRINCIPLES GOVERNING GAS BEHAVIOR DURING
REACTIONS, AND CLARIFY HOW PRESSURE CHANGES—OR REMAIN STABLE—DURING CHEMICAL TRANSFORMATIONS AT CONSTANT
TEMPERATURE.

UNDERSTANDING THE RELATIONSHIP BETWEEN TEMPERATURE, PRESSURE, AND
V OLUME

BaAsic PrINCIPLES OF GAS BEHAVIOR

GAS LAWS DESCRIBE HOW GASES RESPOND TO CHANGES IN CONDITIONS SUCH AS TEMPERATURE, PRESSURE, AND VOLUME. THE
MOST RELEVANT LAWS FOR THIS DISCUSSION INCLUDE:

BoYLE’s LAW: AT CONSTANT TEMPERATURE, PRESSURE AND VOLUME ARE INVERSELY RELATED (P 1/V).

CHARLES>s LAW: AT CONSTANT PRESSURE, VOLUME AND TEMPERATURE ARE DIRECTLY RELATED (V ).

GAY-LUSSAC’s LAW: AT CONSTANT VOLUME, PRESSURE AND TEMPERATURE ARE DIRECTLY RELATED (P .

IDEAL GAS LAW: PV = NRT, WHERE P IS PRESSURE, V IS VOLUME, N IS MOLES OF GAS, R IS THE IDEAL GAS CONSTANT
AND T IS TEMPERATURE IN KELVIN.

’

SINCE THE QUESTION SPECIFIES CONSTANT TEMPERATURE, THE FOCUS SHIFTS TO HOW THE REACTION AFFECTS THE NUMBER OF
GAS MOLECULES AND THE PHYSICAL CONSTRAINTS OF THE SYSTEM.

IMPACT oF CHEMICAL REACTIONS ON GAS PRESSURE AT CONSTANT
TEMPERATURE



Key FACTORS INFLUENCING PRESSURE CHANGES

W/HEN A CHEMICAL REACTION OCCURS WITHIN A SEALED CONTAINER AT CONSTANT TEMPERATURE, THE PRESSURE CHANGE HINGES
PRIMARILY ON:

1. CHANGE IN THE NUMBER OF MOLES OF GAS: REACTIONS THAT PRODUCE OR CONSUME GASES ALTER THE TOTAL NUMBER
OF GAS PARTICLES, AFFECTING PRESSURE.

2. REACTION TYPE AND STOICHIOMETRY: THE BALANCED CHEMICAL EQUATION DETERMINES WHETHER GASES ARE GENERATED
OR CONSUMED.

3. PHYSICAL STATE OF REACTANTS AND PRODUCTS: WHETHER REACTANTS/PRODUCTS ARE GASES, LIQUIDS, OR SOLIDS
INFLUENCES THE SYSTEM’'S PRESSURE.

4. VOLUME OF THE CONTAINER: FIXED OR VARIABLE VOLUME CONDITIONS AFFECT HOW PRESSURE RESPONDS TO GAS
QUANTITY CHANGES.

SceNARIO 1: GAS-PrRODUCING REACTIONS

CONSIDER A REACTION WHERE GASES ARE PRODUCED, SUCH AS THE DECOMPOSITION OF HYDROGEN PEROXIDE:
2H,0,(A) B 240 + 0,36

IN THIS CASE, OXYGEN GAS (OQ) IS GENERATED DURING THE REACTION. SINCE THE REACTION OCCURS AT CONSTANT
TEMPERATURE AND VOLUME!:

® THE NUMBER OF MOLES OF GAS INCREASES.

e ACCORDING TO THE IDEAL GAS LAW, AN INCREASE IN MOLES AT CONSTANT VOLUME AND TEMPERATURE RESULTS IN AN
INCREASE IN PRESSURE.

THEREFORE, IN REACTIONS THAT PRODUCE GASES, THE PRESSURE INSIDE THE CONTAINER GENERALLY INCREASES AS THE REACTION
PROGRESSES.

SceNARIO 2: GAS-CONSUMING REACTIONS

NO\X/, CONSIDER THE SYNTHESIS OF WATER FROM HYDROGEN AND OXYGEN GASES:
2H,(c) + O,(c) Bl 2+D(a)

IN SOME CASES, WATER IS FORMED AS VAPOR. IF THE REACTION CONSUMES GASES AND PRODUCES FEWER MOLES OF GAS, THEN:

® THE TOTAL NUMBER OF GAS MOLECULES DECREASES.



e AT CONSTANT TEMPERATURE, THIS LEADS TO A DECREASE IN PRESSURE WITHIN THE CONTAINER.

HENCE, IN GAS-CONSUMING REACTIONS, THE PRESSURE TENDS TO DECREASE AS THE REACTION PROCEEDS.

SceNARIO 3: ReacTIONs WITH No CHANGE IN MoLes oF GAs

SOME REACTIONS INVOLVE CHANGES SOLELY IN THE PHYSICAL STATE OF SUBSTANCES, SUCH AS:
NACL(s) + AGNO,(AQ) F] NANGAQ) + AcCL(s)

HERE, NO GASES ARE INVOLVED, AND THE TOTAL NUMBER OF GAS MOLECULES REMAINS UNCHANGED. CONSEQUENTLY, THE
PRESSURE INSIDE THE CONTAINER REMAINS ESSENTIALLY UNCHANGED DURING THE REACTION, ASSUMING THE PHYSICAL STATES
DON’T AFFECT GAS BEHAVIOR.

RoLE oF PHYSICAL STATE AND SYSTEM CONSTRAINTS

CoNTAINER VOLUME AND ITS EFFECT

THE BEHAVIOR OF PRESSURE DURING A REACTION IS ALSO INFLUENCED BY WHETHER THE CONTAINER VOLUME IS FIXED OR
FLEXIBLE:

o FIXED VOLUME: CHANGES IN THE AMOUNT OF GAS DIRECTLY IMPACT PRESSURE, AS PER THE IDEAL GAS LAW.

o FLEXIBLE VOLUME (E.G.l A PISTON): THE VOLUME MAY ADJUST TO MAINTAIN CONSTANT PRESSURE, OR THE PRESSURE
MAY CHANGE IF THE SYSTEM RESISTS VOLUME CHANGE.

TeMPERATURE CONTROL AND ITS SIGNIFICANCE

SINCE THE REACTION OCCURS AT CONSTANT TEMPERATURE, HEAT EXCHANGE WITH SURROUNDINGS ENSURES THE SYSTEM
REMAINS AT A STABLE TEMPERATURE. THIS PREVENTS THE PRESSURE CHANGES FROM BEING INFLUENCED BY TEMPERATURE
FLUCTUATIONS, ISOLATING THE EFFECT OF GAS MOLECULE NUMBER CHANGES.

SUMMARY OF PReSSURE BEHAVIOR DURING REACTIONS AT CONSTANT
TEMPERATURE

BASED ON THE ANALYSIS ABOVE, WE CAN SUMMARIZE THE TYPICAL PRESSURE RESPONSES!

¢ REACTIONS PRODUCING GASES: USUALLY LEAD TO AN INCREASE IN PRESSURE.



¢ REACTIONS CONSUMING GASES: USUALLY LEAD TO A DECREASE IN PRESSURE.

* REACTIONS WITH NO CHANGE IN GAS MOLES: PRESSURE REMAINS UNCHANGED.

PRACTICAL EXAMPLES AND APPLICATIONS

ExAMPLE 1: CoMBUSTION OF HYDROCARBONS

IN COMBUSTION REACTIONS, SUCH AS THE BURNING OF METHANE:
CH,(c) +20,(c) ] CHa) + 2 H,0(c)

GASES ARE CONSUMED AND PRODUCED, BUT THE NET CHANGE DEPENDS ON THE INITIAL AND FINAL MOLES OF GASES. TYPICALLY/
IF THE TOTAL MOLES OF GAS INCREASE, PRESSURE WILL RISE; IF DECREASE, PRESSURE DROPS.

ExAMPLE 2: HABER PROCESS FOR AMMONIA SYNTHESIS

3 H,(c) + N,(c) 2 NKc)

THE REACTION INVOLVES GASES ON BOTH SIDES. ACCORDING TO LE CHATELIER’S PRINCIPLE, INCREASING PRESSURE FAVORS THE
FORMATION OF AMMONIA, WHICH HAS FEWER MOLES OF GAS, LEADING TO A DECREASE IN PRESSURE IF THE REACTION SHIFTS
TOWARD AMMONIA PRODUCTION.

CONCLUSION

IN SUMMARY, WHEN A CHEMICAL REACTION OCCURS AT CONSTANT TEMPERATURE WITHIN A SEALED CONTAINER, THE PRESSURE
INSIDE THE CONTAINER RESPONDS PRIMARILY TO CHANGES IN THE NUMBER OF GAS MOLECULES INVOLVED IN THE REACTION. IF
GASES ARE GENERATED, THE PRESSURE TENDS TO INCREASE, IF GASES ARE CONSUMED, IT TENDS TO DECREASE, AND IF THERE IS NO
CHANGE IN THE TOTAL NUMBER OF GAS MOLECULES, THE PRESSURE REMAINS ESSENTIALLY CONSTANT. (UNDERSTANDING THESE
PRINCIPLES IS ESSENTIAL IN INDUSTRIAL PROCESSES, LABORATORY EXPERIMENTS, AND SAFETY CONSIDERATIONS INVOLVING
GASES AND CHEMICAL REACTIONS.

BY ANALYZING THE REACTION TYPE, GAS STOICHIOMETRY, AND PHYSICAL CONSTRAINTS, CHEMISTS CAN PREDICT AND CONTROL
PRESSURE CHANGES TO OPTIMIZE REACTION CONDITIONS AND ENSURE SAFETY AND EFFICIENCY IN VARIOUS APPLICATIONS.

FREQUENTLY AskeD QUESTIONS

IF A CHEMICAL REACTION OCCURS AT CONSTANT TEMPERATURE INSIDE A SEALED
CONTAINER, DOES THE PRESSURE INSIDE INCREASE, DECREASE, OR STAY THE SAME?

THE PRESSURE MAY INCREASE OR DECREASE DEPENDING ON THE CHANGE IN THE NUMBER OF GAS MOLECULES DURING THE REACTION;,
IF GAS MOLECULES ARE PRODUCED, PRESSURE INCREASES, AND IF THEY ARE CONSUMED, PRESSURE DECREASES.



\WHY DOES THE PRESSURE INSIDE A CONTAINER CHANGE DURING A REACTION AT
CONSTANT TEMPERATURE?

BECAUSE THE NUMBER OF MOLES OF GAS CHANGES DURING THE REACTION, WHICH AFFECTS THE PRESSURE ACCORDING TO THE
IDEAL GAS LAW, EVEN IF TEMPERATURE REMAINS CONSTANT.

CAN THE PRESSURE INSIDE A CONTAINER REMAIN CONSTANT DURING A REACTION AT
CONSTANT TEMPERATURE?

YES, IF THE NUMBER OF GAS MOLECULES REMAINS UNCHANGED DURING THE REACTION, THE PRESSURE CAN STAY CONSTANT AT
CONSTANT TEMPERATURE.

How poes Le CHATELIER’S PRINCIPLE RELATE TO PRESSURE CHANGES DURING A
REACTION AT CONSTANT TEMPERATURE?

Le CHATELIER’S PRINCIPLE PREDICTS THAT IF THE REACTION INVOLVES GASES, CHANGING PRESSURE WILL SHIFT THE EQUILIBRIUM
POSITION TO FAVOR THE SIDE WITH FEWER OR MORE GAS MOLECULES, BUT AT CONSTANT TEMPERATURE, THE PRESSURE CHANGE
DEPENDS ON THE REACTION'S GAS VOLUME CHANGE.

IN REACTIONS INVOLVING GASES ;, WHAT MOLECULAR FACTORS DETERMINE WHETHER
PRESSURE INCREASES OR DECREASES AT CONSTANT TEMPERATURE?

THE KEY FACTOR IS THE CHANGE IN THE NUMBER OF MOLES OF GAS; AN INCREASE IN MOLES RAISES PRESSURE, WHILE A DECREASE
LOWERS IT, ASSUMING VOLUME AND TEMPERATURE ARE CONSTANT.

DoEes THE IDEAL GAS LAW (PV=NRT) IMPLY THAT PRESSURE CHANGES DURING A
REACTION AT CONSTANT TEMPERATURE?

YES/ BECAUSE IF THE AMOUNT OF GAS (N) CHANGES DURING THE REACTION, THE PRESSURE (P) MUST CHANGE ACCORDINGLY,
EVEN IF TEMPERATURE (T) REMAINS CONSTANT.

\WHAT ROLE DOES THE VOLUME OF THE CONTAINER PLAY IN PRESSURE CHANGES DURING
A REACTION AT CONSTANT TEMPERATURE?

IF THE VOLUME IS FIXED, PRESSURE CHANGES DIRECTLY REFLECT CHANGES IN THE NUMBER OF GAS MOLECULES; IF THE VOLUME CAN
CHANGE, IT MAY ADJUST TO MAINTAIN CONSTANT PRESSURE DEPENDING ON THE REACTION.

ARE PRESSURE CHANGES DURING REACTIONS AT CONSTANT TEMPERATURE REVERSIBLE?

YES/ PRESSURE CHANGES ARE GENERALLY REVERSIBLE IF THE REACTION CONDITIONS ARE ALTERED BACK, AND THE SYSTEM
REMAINS AT CONSTANT TEMPERATURE.

How CAN EXPERIMENTAL MEASUREMENTS DETERMINE WHETHER PRESSURE INCREASES OR
DECREASES DURING A REACTION AT CONSTANT TEMPERATURE?

BY MONITORING PRESSURE OVER TIME WITH A MANOMETER OR PRESSURE SENSOR, WE CAN OBSERVE WHETHER PRESSURE RISES OR
FALLS AS THE REACTION PROCEEDS UNDER CONSTANT TEMPERATURE.



ADDITIONAL RESOURCES

AS THE REACTION OCCURS AT CONSTANT TEMPERATURE, DOES THE PRESSURE INSIDE THE CONTAINER INCREASE, DECREASE, OR
REMAIN UNCHANGED?

THIS QUESTION LIES AT THE HEART OF THERMODYNAMICS AND CHEMICAL KINETICS, TOUCHING UPON FUNDAMENTAL PRINCIPLES
THAT GOVERN HOW GASES BEHAVE DURING CHEMICAL REACTIONS. IN CHEMICAL SYSTEMS INVOLVING GASES, UNDERSTANDING
HOW PRESSURE EVOLVES DURING A REACTION AT CONSTANT TEMPERATURE IS ESSENTIAL FOR BOTH THEORETICAL INSIGHTS AND
PRACTICAL APPLICATIONS, INCLUDING INDUSTRIAL MANUFACTURING, ATMOSPHERIC CHEMISTRY, AND LABORATORY
EXPERIMENTATION. W/HEN A CHEMICAL REACTION TAKES PLACE WITHIN A SEALED CONTAINER MAINTAINED AT A FIXED
TEMPERATURE, THE BEHAVIOR OF THE INTERNAL PRESSURE DEPENDS ON MULTIPLE FACTORS—MOST NOTABLY THE CHANGE IN THE
NUMBER OF MOLES OF GAS AND THE NATURE OF THE REACTION ITSELF. THIS ARTICLE AIMS TO DISENTANGLE THESE COMPLEXITIES,
PROVIDING A DETAILED, ANALYTICAL PERSPECTIVE ON THE DYNAMICS AT PLAY.

UNDERSTANDING THE FUNDAMENTALS: GAS LAWS AND THERMODYNAMICS

BEFORE DELVING INTO THE SPECIFICS OF PRESSURE CHANGES DURING A CHEMICAL REACTION, IT IS VITAL TO REVISIT THE
FOUNDATIONAL PRINCIPLES GOVERNING GAS BEHAVIOR.

IDEAL GAS LAW AND ITS IMPLICATIONS

THE IDEAL GAS LAW, EXPRESSED AS:
PV =nRT

WHERE:
- P = PRESSURE,

-V = VOLUME,

- N = NUMBER OF MOLES,

- R = UNIVERSAL GAS CONSTANT,
- T = TEMPERATURE,

SERVES AS A CORNERSTONE FOR UNDERSTANDING GASEOUS SYSTEMS. WHEN TEMPERATURE T AND VOLUME V' ARE HELD
CONSTANT——CONDITIONS TYPICAL OF A REACTION OCCURRING IN A RIGID, SEALED CONTAINER— THE LAW SIMPLIFIES TO!:

PP N

THIS PROPORTIONALITY INDICATES THAT, UNDER IDEAL CONDITIONS, PRESSURE IS DIRECTLY PROPORTIONAL TO THE NUMBER OF
MOLES OF GAS PRESENT. THEREFORE, ANY CHANGE IN THE NUMBER OF MOLES DIRECTLY INFLUENCES THE INTERNAL PRESSURE.

THERMODYNAMICS AND EQUILIBRIUM CONSIDERATIONS

IN ADDITION TO THE IDEAL GAS LAW, THERMODYNAMICS INTRODUCES THE CONCEPTS OF ENERGY, ENTROPY, AND EQUILIBRIUM.
CHEMICAL REACTIONS TEND TOWARD EQUILIBRIUM, \WHERE THE FORWARD AND REVERSE REACTIONS PROCEED AT RATES THAT
BALANCE EACH OTHER. DURING THIS PROCESS, THE SYSTEM'S PRESSURE MAY SHIFT DEPENDING ON HOW THE REACTION AFFECTS
THE TOTAL GAS MOLES, PROVIDED THE TEMPERATURE AND VOLUME ARE KEPT CONSTANT.



IMPACT OF REACTION STOICHIOMETRY ON PRESSURE

THE CRUX OF PREDICTING PRESSURE CHANGE DURING A REACTION AT CONSTANT TEMPERATURE HINGES UPON THE
STOICHIOMETRIC RELATIONSHIP OF GASES INVOLVED.

ReacTions WITH No CHANGE IN GAS MoOLES

W/HEN THE TOTAL NUMBER OF MOLES OF GAS REMAINS THE SAME BEFORE AND AFTER THE REACTION, THE PRESSURE INSIDE THE
CONTAINER TYPICALLY REMAINS UNCHANGED, ASSUMING IDEAL GAS BEHAVIOR AND NO OTHER EXTERNAL INFLUENCES.

EXAMPLE:

A REACTION SUCH AS:

\[ A(c) + B(c) \ricHTARROW C(G) + D(G) \]

WHERE THE TOTAL MOLES OF GASEOUS REACTANTS AND PRODUCTS ARE EQUAL (E.G., 2 MOLS REACT AND PRODUCE 2 MOLS)
WILL, UNDER CONSTANT VOLUME AND TEMPERATURE, SEE NO NET CHANGE IN PRESSURE AS THE REACTION PROCEEDS. T HE

SYSTEM'S INTERNAL PRESSURE REMAINS EFFECTIVELY STABLE BECAUSE THE PROPORTIONAL RELATIONSHIP BETWEEN PRESSURE
AND MOLES PERSISTS.
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Key PoInT:
- IF AN (CHANGE IN MOLES OF GAS) = O, THEN P REMAINS CONSTANT DURING THE REACTION.

ReAcCTIONS LEADING TO AN INCREASE IN GAS MOLES

\W/HEN THE REACTION PRODUCES MORE GAS MOLECULES THAN IT CONSUMES (AN > O), THE PRESSURE INSIDE THE CONTAINER
TENDS TO INCREASE AS THE REACTION PROGRESSES.

EXAMPLE:

\[N_2(c) + 3H_2(c) \riGHTARROW 2NH_3(c) \]

IN THIS SYNTHESIS, 4 MOLS OF REACTANTS PRODUCE 2 MOLS OF AMMONIA. SINCE THE TOTAL MOLES DECREASE (4 moLs To 2
MOLS), THIS SPECIFIC REACTION WOULD TEND TO DECREASE PRESSURE OVER TIME IF IT WERE THE OTHER WAY AROUND;
HOWEVER, IN THIS EXAMPLE, BECAUSE THE TOTAL MOLS DECREASE, THE PRESSURE WOULD DECREASE AS THE REACTION
PROCEEDS.

IN GENERAL, FOR REACTIONS \WHERE:

- THE NUMBER OF MOLES OF GAS INCREASES (AN > O), THE PRESSURE TENDS TO INCREASE DURING THE REACTION, ASSUMING
CONSTANT VOLUME AND TEMPERATURE.

W HY?

BECAUSE MORE GAS MOLECULES ARE FORMED, INCREASING THE NUMBER OF PARTICLES EXERTING PRESSURE ON THE CONTAINER
WALLS ACCORDING TO THE IDEAL GAS LAW.

NoTE:

THE ACTUAL CHANGE IN PRESSURE DEPENDS ON THE EXTENT OF THE REACTION (REACTION QUOTIENT) AND HOW FAR IT IS FROM
EQUILIBRIUM.



ReAacTIONSs LEADING TO A DecreASE IN GAS MoLES

CONVERSELY/ REACTIONS WHERE FEWER GAS MOLECULES ARE PRESENT AFTER THE REACTION PROCEED TEND TO CAUSE A
DECREASE IN PRESSURE.

ExAMPLE:

\[ 2NO_2(c) \riGHTARROW N_20 4(c) \]

HERE, 2 MOLS OF NITROGEN DIOXIDE PRODUCE 1 MOL OF DINITROGEN TETROXIDE. SINCE THE TOTAL MOLS DECREASE FROM 2 TO
1, THE PRESSURE INSIDE THE CONTAINER WOULD TEND TO DECREASE AS THE REACTION PROCEEDS, ASSUMING ALL OTHER
CONDITIONS REMAIN CONSTANT.

SUMMARY:

-AN<O PRESSURE TENDS TO DECREASE.

-AN>0 PRESSURE TENDS TO INCREASE.
-AN=0 PRESSURE REMAINS APPROXIMATELY UNCHANGED.

RoLE ofF REACTION KINETICS AND EXTENT OF REACTION

W/HILE STOICHIOMETRY PROVIDES THE BASELINE EXPECTATION FOR PRESSURE CHANGE, THE ACTUAL DYNAMICS DEPEND
SIGNIFICANTLY ON HOW FAR THE REACTION PROCEEDS, I.E., THE EXTENT OF REACTION.

ReEACTION EXTENT AND EQUILIBRIUM SHIFT

THE EXTENT OF REACTION (DENOTED BY E) MEASURES HOW MUCH REACTANT HAS BEEN CONVERTED INTO PRODUCT AT A GIVEN
POINT. AS THE REACTION APPROACHES EQUILIBRIUM, THE FORWARD AND REVERSE RATES BALANCE, AND THE COMPOSITION
STABILIZES. DURING THE APPROACH TO EQUILIBRIUM:

- THE PRESSURE MAY INITIALLY CHANGE AS THE COMPOSITION SHIFTS.

- ONCE EQUILIBRIUM IS ATTAINED, THE PRESSURE STABILIZES AT A NEW VALUE, WHICH MAY DIFFER FROM THE INITIAL PRESSURE
DEPENDING ON THE NET CHANGE IN MOLAR QUANTITIES.

ReacTioN RATE AND EXTERNAL CONDITIONS

KINETICS INFLUENCE HOW QUICKLY PRESSURE CHANGES OCCUR. A RAPID REACTION MAY CAUSE A SWIFT CHANGE IN PRESSURE,
WHILE A SLOW REACTION MIGHT RESULT IN A GRADUAL SHIFT. NONETHELESS, SINCE THE QUESTION CONSIDERS A REACTION
OCCURRING AT CONSTANT TEMPERATURE AND VOLUME, THE MAIN DRIVER FOR PRESSURE CHANGE REMAINS THE CHANGE IN MOLAR
QUANTITY OF GASES.

EXPERIMENTAL EVIDENCE AND PRACTICAL EXAMPLES

EMPIRICAL STUDIES HAVE SUPPORTED THE THEORETICAL PREDICTIONS REGARDING PRESSURE CHANGES DURING REACTIONS.



INDUSTRIAL SYNTHESIS PROCESSES

- AMMONIA SYNTHESIS (HABER PROCESS)I \W/HEN NITROGEN AND HYDROGEN GASES REACT TO FORM AMMONIA, THE TOTAL
MOLAR COUNT DECREASES (FROM 4 MOLS OF REACTANTS TO 2 MOLS OF PRODUCT). UNDER CONSTANT VOLUME AND
TEMPERATURE, THE PRESSURE INSIDE THE REACTOR TENDS TO DECREASE AS THE REACTION PROCEEDS UNLESS COUNTERMEASURES
(LIKE PRESSURE ADJUSTMENT) ARE TAKEN.

- MeTHANE CoMBUSTION: COMPLETE COMBUSTION OF METHANE PRODUCES CARBON DIOXIDE AND WATER VAPOR, OFTEN
INVOLVING A CHANGE IN THE NUMBER OF MOLES, WHICH INFLUENCES INTERNAL PRESSURE DEPENDING ON THE INITIAL CONDITIONS.

ATMOSPHERIC AND LABORATORY REACTIONS

- REACTIONS IN THE ATMOSPHERE SUCH AS OZONE FORMATION OR NITROGEN OXIDE REACTIONS INVOLVE GAS MOLAR CHANGES
THAT ALTER PRESSURE LOCALLY, AFFECTING WEATHER PATTERNS, POLLUTANT DISPERSION, AND PROCESSES IN CHEMICAL
LABORATORIES.

LiMITATIONS AND ReEAL-\W oOrLD CONSIDERATIONS

W/HILE THE IDEAL GAS LAW AND STOICHIOMETRIC RELATIONSHIPS OFFER A CLEAR FRAMEWORK, REAL SYSTEMS OFTEN INVOLVE
COMPLEXITIES:

- NoN-IDEAL GAS BEHAVIOR: DEVIATIONS FROM IDEALITY AT HIGH PRESSURES OR LOW TEMPERATURES MAY ALTER THE
RELATIONSHIP BETWEEN PRESSURE AND MOLAR QUANTITY.

- VoLUME CONSTRAINTS: CHANGES IN CONTAINER VOLUME, WHETHER INTENTIONAL OR DUE TO ELASTIC DEFORMATION, CAN
INFLUENCE PRESSURE INDEPENDENTLY OF MOLAR CHANGES.

- SIDE REACTIONS AND IMPURITIES: UNINTENDED REACTIONS MAY AFFECT GAS QUANTITIES, THUS INFLUENCING PRESSURE IN
UNPREDICTABLE WAYS.

- HEAT EXCHANGE: ALTHOUGH THE PROBLEM SPECIFIES CONSTANT TEMPERATURE, IN PRACTICE, REACTIONS MAY RELEASE OR
ABSORB HEAT, AFFECTING GAS BEHAVIOR INDIRECTLY.

CONCLUSION: SUMMARY AND FINAL INSIGHTS

IN SUMMARY , THE CHANGE IN PRESSURE INSIDE A CONTAINER DURING A CHEMICAL REACTION CONDUCTED AT CONSTANT
TEMPERATURE PRIMARILY DEPENDS ON THE CHANGE IN THE TOTAL NUMBER OF GAS MOLECULES INVOLVED. ACCORDING TO THE
IDEAL GAS LAW, IF THE NUMBER OF MOLES OF GAS REMAINS UNCHANGED (AN = O), THE PRESSURE TENDS TO STAY CONSTANT
AS THE REACTION PROCEEDS. |F THE REACTION RESULTS IN A NET INCREASE IN GAS MOLECULES (AN > O), THE PRESSURE IS
EXPECTED TO INCREASE, CONVERSELY, IF THE NUMBER OF GAS MOLECULES DECREASES (AN < O), THE PRESSURE TENDS TO
DECREASE.

THIS RELATIONSHIP UNDERSCORES THE IMPORTANCE OF STOICHIOMETRY AND REACTION DYNAMICS IN PREDICTING SYSTEM
BEHAVIOR. REAL-WORLD SYSTEMS MAY DEVIATE FROM IDEAL PREDICTIONS DUE TO NON-IDEAL GAS EFFECTS, EXTERNAL
INFLUENCES, AND REACTION KINETICS. NONETHELESS, UNDERSTANDING THE FUNDAMENTAL PRINCIPLES PROVIDES A SOLID
FOUNDATION FOR ANALYZING AND CONTROLLING CHEMICAL PROCESSES INVOLVING GASES.

IN PRACTICAL APPLICATIONS, ENGINEERS AND SCIENTISTS LEVERAGE THIS KNOWLEDGE TO DESIGN REACTORS, OPTIMIZE
CONDITIONS, AND PREDICT SYSTEM BEHAVIOR, ENSURING SAFETY, EFFICIENCY, AND DESIRED OUTCOMES IN CHEMICAL
MANUFACTURING, ENVIRONMENTAL MANAGEMENT, AND EXPERIMENTAL RESEARCH.
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