For MosT GASES, INCREASING THE PResSURE FrRoM 1.0 ATM,
WiLL Cause THe CoMpPressBILITY FacTor (2) To:

INTRODUCTION

THE BEHAVIOR OF GASES UNDER VARYING CONDITIONS OF PRESSURE AND TEMPERATURE IS A FUNDAMENTAL SUBJECT IN
THERMODYNAMICS AND PHYSICAL CHEMISTRY. ONE KEY PARAMETER USED TO DESCRIBE THE DEVIATION OF A REAL GAS FROM
IDEAL BEHAVIOR IS THE COMPRESSIBILITY FACTOR, DENOTED AS Z For AN IDEAL GAS, ZEQUALS 1 AT ALL CONDITIONS,
INDICATING PERFECT ADHERENCE TO THE IDEAL GAS LAW PV = nNRT. HO\X/EVER, REAL GASES DEVIATE FROM THIS IDEALITY DUE
TO INTERMOLECULAR FORCES AND FINITE MOLECULAR SIZES. UNDERSTANDING HOW Z CHANGES WITH PRESSURE, ESPECIALLY AS
PRESSURE INCREASES FROM 1.0 ATM, IS CRUCIAL FOR ACCURATE MODELING OF GAS BEHAVIOR IN INDUSTRIAL PROCESSES,
CHEMICAL REACTIONS, AND THERMODYNAMIC CALCULATIONS.

UNDERSTANDING THE COMPRESSIBILITY FACTOR (Z)

DEFINITION AND SIGNIFICANCE

THE COMPRESSIBILITY FACTOR, Z, IS DEFINED AS!

o z=(PV)/(NRT)

IT MEASURES HOW MUCH A REAL GAS'S BEHAVIOR DEVIATES FROM THAT OF AN IDEAL GAS. WHEN Z IS LESS THAN -|, THE GAS
EXHIBITS ATTRACTIVE INTERMOLECULAR FORCES LEADING TO A SMALLER VOLUME THAN PREDICTED BY THE IDEAL GAS LAW.
CONVERSELY/ WHEN Z EXCEEDS -|, REPULSIVE FORCES DOMINATE, CAUSING THE GAS TO OCCUPY A LARGER VOLUME THAN AN
IDEAL GAS WOULD AT THE SAME CONDITIONS.

THE EFFECT OF INCREASING PRESSURE ON Z FOR MosT GASES

GENERAL TRENDS AT Low To MODERATE PRESSURES

AT PRESSURES JUST ABOVE 1.0 ATM, MOST GASES TEND TO BEHAVE NEARLY IDEALLY. THIS IS BECAUSE THE MOLECULES ARE
SUFFICIENTLY FAR APART, AND INTERMOLECULAR FORCES ARE RELATIVELY WEAK. AS PRESSURE INCREASES FROM 1.0 ATM, THE
FOLLOWING TRENDS ARE GENERALLY OBSERVED:

1. INITIAL DECREASE INZ (Z < 1): AT RELATIVELY LOW PRESSURES, ATTRACTIVE FORCES BETWEEN MOLECULES BECOME
MORE SIGNIFICANT. THESE FORCES DRAW MOLECULES CLOSER TOGETHER, RESULTING IN A VOLUME SMALLER THAN
PREDICTED BY THE IDEAL GAS LAW. CONSEQUENTLY, Z TENDS TO DECREASE BELOW 1.

2. APPROACH TO Z = 1: AS PRESSURE CONTINUES TO INCREASE, THE EFFECTS OF ATTRACTIVE FORCES DIMINISH RELATIVE
TO THE OVERALL PRESSURE, AND THE GAS APPROACHES IDEALITY. NEAR 1 ATM, MOST GASES HAVE Z & 1.

BEHAVIOR AT HIGHER PRessURES (BEYOND MODERATE REGIMES)

W/ HEN PRESSURE EXCEEDS MODERATE LEVELS, THE BEHAVIOR OF ZBECOMES MORE COMPLEX DUE TO THE DOMINANCE OF
REPULSIVE INTERACTIONS!



® INCREASE IN Z (> ]) AT HIGHER PRESSURES, MOLECULES ARE FORCED CLOSER TOGETHER. THE FINITE SIZE OF MOLECULES
CAUSES REPULSIVE INTERACTIONS TO DOMINATE, PREVENTING MOLECULES FROM OCCUPYING THE SAME SPACE. THIS
LEADS TO A VOLUME LARGER THAN THAT PREDICTED BY THE IDEAL GAS LAW, AND THUS, Z INCREASES ABOVE 1.

¢ DEVIATION MAGNITUDE: THE EXTENT OF DEVIATION DEPENDS ON THE SPECIFIC GAS'S MOLECULAR SIZE AND
INTERMOLECULAR FORCES. LARGER, MORE POLARIZABLE MOLECULES TEND TO DEVIATE MORE SIGNIFICANTLY.

FACTORS INFLUENCING THE BEHAVIOR OF Z WITH INCREASING PRESSURE

INTERMOLECULAR FORCES

THE NATURE OF INTERMOLECULAR FORCES—WHETHER ATTRACTIVE OR REPULSIVE—DICTATES THE INITIAL AND SUBSEQUENT
TRENDS OF Z AS PRESSURE RISES:

o ATTRACTIVE FORCES: LEAD TO 7 < ] AT LOWER PRESSURES.

o RepuULSIVE FORCES: BECOME PROMINENT AT HIGHER PRESSURES, CAUSING Z > .

MOLECULAR SizE AND SHAPE

L ARGER MOLECULES WITH COMPLEX SHAPES TEND TO DEVIATE MORE FROM IDEALITY BECAUSE THEIR FINITE SIZE BECOMES
SIGNIFICANT AT HIGHER DENSITIES, LEADING TO INCREASED Z VALUES.

TEMPERATURE EFFECTS

HIGHER TEMPERATURES TEND TO DIMINISH DEVIATIONS BECAUSE INCREASED THERMAL ENERGY OVERCOMES INTERMOLECULAR
ATTRACTIONS, PUSHING THE BEHAVIOR CLOSER TO IDEAL. CONVERSELY, AT LOWER TEMPERATURES, DEVIATIONS ARE MORE
PRONOUNCED.

EMPIRICAL AND THEORETICAL MODELS DESCRIBING Z

V AN DER W AALS EQUATION

THE VAN DER W AALS EQUATION MODIFIES THE IDEAL GAS LAW TO ACCOUNT FOR MOLECULAR SIZE AND INTERMOLECULAR
FORCES:

(P + a(n/V)"2)(V - nb) = nRT

W/HERE A ACCOUNTS FOR ATTRACTIVE FORCES AND B ACCOUNTS FOR FINITE MOLECULAR VOLUME. THIS MODEL PREDICTS THAT
Z VARIES WITH PRESSURE AS:

e AT Low PRESSURES, Z APPROACHES 1.

e AT HIGHER PRESSURES, Z DECREASES BELOW 1 DUE TO ATTRACTIONS, THEN SURPASSES 1 AS REPULSIONS DOMINATE.



MoRre ADVANCED EQUATIONS OF STATE

MODELS LIKE THE REDLICH-KWONG, SOAVE-REDLICH-KWONG, AND PENG-ROBINSON EQUATIONS OFFER IMPROVED ACCURACY AT
HIGH PRESSURES AND CAN BETTER PREDICT THE BEHAVIOR OF Z ACROSS A BROAD RANGE OF CONDITIONS.

TypPicAL BEHAVIOR SUMMARY OF Z WITH INCREASING PRESSURE

IN SUMMARY, AS PRESSURE INCREASES FROM 1.0 ATM:

® |NITIALLY: Z TENDS TO DECREASE FROM 1 TOWARDS VALUES LESS THAN -|/ DOMINATED BY ATTRACTIVE FORCES.
® INTERMEDIATE PRESSURES: Z APPROACHES 1 AS THE EFFECTS OF ATTRACTIONS DIMINISH.

® HIGHER PRESSURES: Z INCREASES ABOVE 1 DUE TO REPULSIVE INTERACTIONS CAUSED BY FINITE MOLECULAR SIZES.

PRACTICAL IMPLICATIONS IN INDUSTRY AND SCIENCE

Process DESIGN AND SAFETY

UNDERSTANDING HOW Z VARIES WITH PRESSURE ENABLES ENGINEERS TO ACCURATELY MODEL GAS BEHAVIOR IN REACTORS,
PIPELINES, AND STORAGE TANKS. [T IMPACTS CALCULATIONS OF VOLUMETRIC FLOW , REACTION EQUILIBRIUM, AND COMPRESSION
EFFICIENCIES.

GAs LAwW CORRECTIONS

CORRECTION FACTORS DERIVED FROM Z ARE ESSENTIAL FOR PRECISE THERMODYNAMIC CALCULATIONS, ESPECIALLY AT HIGH
PRESSURES WHERE DEVIATIONS FROM IDEALITY ARE SIGNIFICANT. USING APPROPRIATE EQUATIONS OF STATE ENSURES SAFETY,
EFFICIENCY, AND COST-EFFECTIVENESS IN INDUSTRIAL OPERATIONS.

CoNcCLUSION

For MOST GASES, INCREASING THE PRESSURE FROM 1.0 ATMRESULTS IN A NUANCED CHANGE IN THE COMPRESSIBILITY FACTOR Z
|NITIALLY, Z DECREASES BELOW 1 DUE TO ATTRACTIVE FORCES, INDICATING THAT THE GAS OCCUPIES LESS VOLUME THAN
PREDICTED BY THE IDEAL LAW. AS PRESSURE CONTINUES TO INCREASE, THE INFLUENCE OF REPULSIVE INTERACTIONS BECOMES
DOMINANT , CAUSING Z TO RISE ABOVE 1. THIS COMPLEX BEHAVIOR UNDERSCORES THE IMPORTANCE OF EMPLOYING REAL GAS
MODELS AND EQUATIONS OF STATE TO ACCURATELY PREDICT GAS BEHAVIOR UNDER VARIOUS CONDITIONS. RECOGNIZING THESE
TRENDS IS VITAL IN FIELDS RANGING FROM CHEMICAL ENGINEERING TO ATMOSPHERIC SCIENCE, WHERE PRECISE KNOWLEDGE OF GAS
PROPERTIES AT DIFFERENT PRESSURES IS ESSENTIAL FOR SAFE AND EFFICIENT OPERATION.

FREQUENTLY ASKeD QUESTIONS

How DOES INCREASING PRESSURE FROM 1.0 ATM AFFECT THE COMPRESSIBILITY FACTOR
(2) FOR MOST GASES?

For MOST GASES, INCREASING THE PRESSURE FROM 1.0 ATM CAUSES THE COMPRESSIBILITY FACTOR (Z) TO INCREASE ABOVE
].O, INDICATING DEVIATIONS FROM IDEAL GAS BEHAVIOR DUE TO INTERMOLECULAR FORCES AND VOLUME EFFECTS.



AT LOW PRESSURES CLOSE TO 1.0 ATM, WHAT IS THE TYPICAL VALUE OF THE
COMPRESSIBILITY FACTOR (z) FOR GASES?

AT PRESSURES NEAR 1.0 ATM, THE COMPRESSIBILITY FACTOR (Z) FOR MOST GASES IS CLOSE TO ]O, REFLECTING NEAR-IDEAL
GAS BEHAVIOR UNDER THESE CONDITIONS.

\WHAT HAPPENS TO THE COMPRESSIBILITY FACTOR (z) AT VERY HIGH PRESSURES
COMPARED TO 1.0 ATM?

AT VERY HIGH PRESSURES, THE COMPRESSIBILITY FACTOR (Z) TYPICALLY BECOMES GREATER THAN 10, INDICATING THAT THE
GAS IS LESS COMPRESSIBLE THAN AN IDEAL GAS DUE TO STRONG INTERMOLECULAR INTERACTIONS.

\WHY DOES INCREASING PRESSURE CAUSE THE COMPRESSIBILITY FACTOR (z) TO DEVIATE
FROM 1 FOR MOST GASES?

INCREASING PRESSURE FORCES GAS MOLECULES CLOSER TOGETHER, AMPLIFYING INTERMOLECULAR ATTRACTIONS AND
REPULSIONS, WHICH CAUSES DEVIATIONS FROM IDEAL BEHAVIOR AND ALTERS THE COMPRESSIBILITY FACTOR (Z)

IS THE RELATIONSHIP BETWEEN PRESSURE INCREASE FROM 1.0 ATM AND Z CONSISTENT
ACROSS ALL GASES?

W/HILE MOST GASES SHOW AN INCREASE IN Z WITH RISING PRESSURE ABOVE 1.0 ATM, THE EXACT BEHAVIOR CAN VARY
DEPENDING ON THE GAS'S SPECIFIC INTERMOLECULAR FORCES AND MOLECULAR SIZE, BUT GENERALLY, Z TENDS TO INCREASE.

ADDITIONAL RESOURCES

For MosT GASES, INCREASING THE PressuURe From 1.0 ATM, WiLL CAuse THe CoMPResSIBILITY FACTOR (z) To:

INTRODUCTION

IN THE REALM OF CHEMICAL ENGINEERING, THERMODYNAMICS, AND PHYSICAL CHEMISTRY, UNDERSTANDING THE BEHAVIOR OF GASES
UNDER VARIOUS CONDITIONS IS FUNDAMENTAL. ONE KEY PARAMETER THAT AIDS IN THIS UNDERSTANDING IS THE COMPRESSIBILITY
FACTOR (z). THIS DIMENSIONLESS QUANTITY PROVIDES INSIGHT INTO HOW REAL GASES DEVIATE FROM IDEAL GAS BEHAVIOR,
ESPECIALLY WHEN SUBJECTED TO CHANGES IN PRESSURE AND TEMPERATURE.

A COMMON QUESTION AMONG STUDENTS AND PROFESSIONALS ALIKE IS: WHAT HAPPENS TO THE COMPRESSIBILITY FACTOR AS
THE PRESSURE OF MOST GASES INCREASES FROM 1.0 ATMOSPHERES (ATM)? THE ANSWER, WHILE ROOTED IN CLASSICAL

THERMODYNAMICS, INVOLVES A NUANCED UNDERSTANDING OF INTERMOLECULAR FORCES, GAS MODELS, AND EMPIRICAL DATA.

THIS ARTICLE EXPLORES HOW INCREASING PRESSURE INFLUENCES THE COMPRESSIBILITY FACTOR, DRAWING ON THEORETICAL
PRINCIPLES, EMPIRICAL OBSERVATIONS, AND PRACTICAL IMPLICATIONS TO PROVIDE A COMPREHENSIVE OVERVIEW.

UNDERSTANDING THE COMPRESSIBILITY FACTOR (2)
WHAT Is THE COMPRESSIBILITY FACTOR?
THE COMPRESSIBILITY FACTOR, DENOTED AS Z, IS DEFINED BY THE RELATION:

\[ z = \rrAac{PVI{RTN}\]



WHERE:
- P IS THE PRESSURE,

- VIS THE VOLUME,

- RIS THE UNIVERSAL GAS CONSTANT,
- T IS THE TEMPERATURE,

- N IS THE NUMBER OF MOLES.

For AN IDEAL GAS, Z = 1 AT ALL CONDITIONS. HO\X/EVER, REAL GASES DEVIATE FROM THIS IDEALIZED BEHAVIOR, ESPECIALLY
UNDER HIGH PRESSURE OR LOW TEMPERATURE, DUE TO INTERMOLECULAR INTERACTIONS AND FINITE MOLECULAR SIZES.

SIGNIFICANCE OF Z IN GAS BEHAVIOR

-2 < T INDICATES THAT THE GAS IS MORE COMPRESSIBLE THAN AN IDEAL GAS, OFTEN DUE TO ATTRACTIVE FORCES.

-z > 1 SUGGESTS THE GAS RESISTS COMPRESSION MORE THAN AN IDEAL GAS, OFTEN BECAUSE OF REPULSIVE FORCES AND FINITE
MOLECULAR VOLUME.

-z = T IMPLIES NEAR-IDEAL BEHAVIOR, TYPICALLY AT LOW PRESSURES AND HIGH TEMPERATURES.

(UNDERSTANDING HOW Z VARIES WITH PRESSURE HELPS ENGINEERS AND SCIENTISTS PREDICT AND CONTROL GAS BEHAVIOR IN
REACTORS, PIPELINES, AND STORAGE TANKS.

EFFECT OF INCREASING PRESSURE FROM 1.0 ATM ON z
THe TypicAL BEHAVIOR AT Low TO MODERATE PRESSURES

AT AROUND 1.0 ATM, MOST GASES BEHAVE APPROXIMATELY LIKE IDEAL GASES, WITH Z CLOSE TO 1.0. THIS IS BECAUSE,
UNDER THESE CONDITIONS, THE MOLECULES ARE SUFFICIENTLY FAR APART, AND INTERMOLECULAR FORCES HAVE MINIMAL
INFLUENCE.

AS PRESSURE INCREASES FROM 1.0 ATM, THE MOLECULAR DENSITY RISES, AND DEVIATIONS FROM IDEALITY BECOME SIGNIFICANT.
THE GENERAL TREND OBSERVED IS:

- |NITIALLY/ Z TENDS TO DECREASE BELOW ]/ INDICATING INCREASED ATTRACTIVE FORCES DRAWING MOLECULES CLOSER
TOGETHER, MAKING THE GAS MORE COMPRESSIBLE THAN AN IDEAL GAS.

- AT HIGHER PRESSURES, Z MAY INCREASE ABOVE ], REFLECTING THE DOMINANCE OF REPULSIVE FORCES AND FINITE MOLECULAR
VOLUME WHICH RESIST COMPRESSION.

THIS BEHAVIOR IS SUMMARIZED BY THE ZENO LINE AND OTHER EMPIRICAL DATA, SHOWING THAT FOR MOST GASES, Z DECREASES
SLIGHTLY BELOW 1 AT MODERATE PRESSURES BEFORE RISING AGAIN AT VERY HIGH PRESSURES.

\WHY Does z DECrREASE FIRST?

AT RELATIVELY LOW TO MODERATE PRESSURES (UP TO A FEW ATMOSPHERES ABOVE 1 ATM), THE PRIMARY DEVIATION FROM
IDEALITY ARISES FROM ATTRACTIVE INTERMOLECULAR FORCES (LIKE VAN DER W/ AALS FORCES). THESE ATTRACTIONS
EFFECTIVELY REDUCE THE PRESSURE EXERTED BY THE GAS MOLECULES, MAKING THE GAS MORE COMPRESSIBLE, WHICH MANIFESTS
ASz< 1.

THE TRANSITION TO z > 1 AT HIGHER PRESSURES
AS PRESSURE CONTINUES TO INCREASE BEYOND MODERATE LEVELS, MOLECULAR VOLUME EFFECTS BECOME SIGNIFICANT. THE
MOLECULES ARE FORCED INTO CLOSER PROXIMITY, AND THEIR FINITE SIZE PREVENTS INDEFINITE COMPRESSION. T HE REPULSIVE

FORCES (DUE TO ELECTRON CLOUD OVERLAP) DOMINATE, CAUSING THE GAS TO RESIST COMPRESSION MORE THAN AN IDEAL GAS
WOULD, LEADING TO 2 > 1.

EMPIRICAL AND THEORETICAL MODELS EXPLAINING Z BEHAVIOR



V AN DER W AALS EQUATION OF STATE

THE VAN DER W AALS EQUATION MODIFIES THE IDEAL GAS LAW TO ACCOUNT FOR MOLECULAR SIZE AND INTERMOLECULAR
ATTRACTIONS!

\[ \LerT( P + \rrAC{AHV_M"2} \rIGHT) (V_M-8) =RT \]

WHERE:

-\(V_mM\) Is THE MOLAR VOLUME,

-\( A \) ACCOUNTS FOR ATTRACTION BETWEEN MOLECULES,

-\( B \) ACCOUNTS FOR FINITE MOLECULAR VOLUME.

FROM THIS, THE COMPRESSIBILITY FACTOR Z CAN BE DERIVED AS:

\[ 2= \rrAc{PV_M}RT} = \rrac{V_MHV_M-8}- \rRAc{aHRTV_m}\]

THIS EXPRESSION ILLUSTRATES THAT:

- THe ATTRACTIVE TERM (A/RTV_M) TENDS TO DECREASE Z BELOW 1.
- THE VOLUME CORRECTION (B) TENDS TO INCREASE Z ABOVE 1 AT HIGH DENSITIES.

EXPERIMENTAL DATA AND Z-PLOT

EMPIRICAL DATA, OFTEN REPRESENTED AS Z-PLOTS (Z VS. PRESSURE OR TEMPERATURE), SHOW A CHARACTERISTIC CURVE:
- AT Low PRESSURES (~1 ATM): z = 1.

- AS PRESSURE INCREASES: Z DIPS BELOW 1, REACHING A MINIMUM (z < 1).

- AT EVEN HIGHER PRESSURES: Z RISES ABOVE -|, INDICATING STRONG REPULSIVE EFFECTS.

THIS BEHAVIOR IS OBSERVED ACROSS MANY GASES, INCLUDING NITROGEN, OXYGEN, AND CARBON DIOXIDE, WITH VARIATIONS
DEPENDING ON MOLECULAR SIZE AND POLARITY.

PRACTICAL IMPLICATIONS OF Z VARIATIONS

GAS PROCESSING AND DESIGN

(UNDERSTANDING HOW Z BEHAVES WITH PRESSURE IS CRITICAL IN DESIGNING EQUIPMENT SUCH AS:
- PIPELINES — TO ENSURE SAFE PRESSURE LIMITS.

- REACTORS — FOR ACCURATE CALCULATIONS OF REACTION CONDITIONS.

- STORAGE TANKS — TO PREVENT OVER-PRESSURIZATION.

ENGINEERS USE EQUATIONS LIKE THE Z-FACTOR CORRELATIONS (£.G., STANDING-KATZ, DRANCHUK-ABOU-KASSEM) TO PREDICT
Z AT VARIOUS CONDITIONS, IMPROVING PROCESS EFFICIENCY AND SAFETY.

CALCULATION OF REAL GAS PROPERTIES

ACCURATE ESTIMATION OF Z ALLOWS FOR:

- CORRECT PREDICTIONS OF GAS FLOW RATES.

- PRECISE VOLUME CALCULATIONS UNDER DIFFERENT CONDITIONS.

- BETTER UNDERSTANDING OF PHASE BEHAVIOR (E.G., LIQUEFACTION).

ENVIRONMENTAL AND SAFETY CONSIDERATIONS

OVERESTIMATING IDEAL GAS BEHAVIOR CAN LEAD TO UNDERESTIMATING THE STRESS ON CONTAINMENT SYSTEMS AT HIGH
PRESSURE, RISKING LEAKS OR FAILURES. CONVERSELY, OVERESTIMATING DEVIATIONS CAN RESULT IN OVERLY CONSERVATIVE



DESIGNS, INCREASING COSTS.

SUMMARY: THE OVERALL TREND
ToO ENCAPSULATE, FOR MOST GASES, INCREASING THE PRESSURE FROM 1.0 ATM CAUSES THE COMPRESSIBILITY FACTOR Z TO:

- INITIALLY DECREASE SLIGHTLY BELOW 1 DUE TO ATTRACTIVE FORCES.
- REACH A MINIMUM AT MODERATE PRESSURES.
- THEN INCREASE ABOVE | AT HIGHER PRESSURES BECAUSE OF MOLECULAR VOLUME EFFECTS AND REPULSIVE FORCES.

THIS TREND UNDERSCORES THE IMPORTANCE OF CONSIDERING REAL GAS BEHAVIOR IN THERMODYNAMIC CALCULATIONS,
ESPECIALLY AS PROCESSES OPERATE AT ELEVATED PRESSURES.

FINAL THOUGHTS

THE BEHAVIOR OF THE COMPRESSIBILITY FACTOR WITH PRESSURE IS A TESTAMENT TO THE COMPLEX INTERPLAY OF MOLECULAR
FORCES AND SIZES. WHILE IDEAL GAS LAW PROVIDES A USEFUL APPROXIMATION AT LOW PRESSURES, REAL-\WORLD
APPLICATIONS DEMAND A NUANCED UNDERSTANDING OF Z. RECOGNIZING THE PATTERN OF HOW Z VARIES WITH PRESSURE—FROM
NEAR-IDEAL CONDITIONS TO HIGH-PRESSURE DEVIATIONS—ENABLES CHEMISTS, ENGINEERS, AND SCIENTISTS TO DESIGN SAFER,
MORE EFFICIENT SYSTEMS THAT HARNESS OR ACCOMMODATE THE TRUE NATURE OF GASES.

IN CONCLUSION, FOR MOST GASES, INCREASING PRESSURE FROM 1.0 ATM RESULTS IN A NON-LINEAR RESPONSE OF THE
COMPRESSIBILITY FACTOR, WITH INITIAL SLIGHT DEVIATIONS BELOW UNITY, FOLLOWED BY A RISE ABOVE UNITY AT HIGHER
PRESSURES. THIS KNOWLEDGE FORMS THE CORNERSTONE OF ACCURATE THERMODYNAMIC MODELING AND PRACTICAL ENGINEERING
DESIGN IN FIELDS SPANNING FROM PETROCHEMICAL PROCESSING TO ENVIRONMENTAL MANAGEMENT.
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