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CHAPTER 16 BASIC PRINCIPLES

APPLIES TO MOST CHEMICAL PROCESS 
OPERATIONS

PROVIDES STANDARDIZED 
CALCULATIONS

CONSERVATIVE ESTIMATES  
(WORST CASE) 



Mitchell Scientific, Inc.

IDEAL GAS LAW
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DALTON’S LAW
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PURE COMPONENT
VAPOR PRESSURE
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PURE COMPONENT
VAPOR PRESSURE MODELS

( TYPICAL OF ALL VOLATILE ORGANIC COMPOUNDS )

T = T = °°K, K, °°C, C, °°F, F, °°R, ???R, ???

•Clapeyron Equation

•Antoine Equation

•Riedel Equation

•DIPPER Database Equation
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RAOULT’S LAW

p x Pi i i=

iiii Pxp γ=

IDEAL MIXTURE

NON IDEAL MIXTURE
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Mole Fraction of 
Component ‘i’ in Gas Space
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FILLING OPERATIONS

Equations
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PARTIAL PRESSURE RATIO MODELS
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PURGE / SWEEP OPERATIONS
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PURGE / SWEEP OPERATIONS
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VACUUM  OPERATION

Equation
nc
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GAS  EVOLUTION

Equation

rxn

i
rxni p

pEE =



Mitchell Scientific, Inc.

DYNAMIC CHANGING 
CONDITION MODELS

EMPTY VESSEL PURGE

DEPRESSURIZATION

HEATING
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EMPTY VESSEL PURGE

Equations
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DEPRESSURIZATION
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HEATING
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PROCESS OPERATIONS

LIQUID TRANSFERS / FILLING OPERATIONS
FILLED VESSEL PURGE OPERATIONS
GAS SWEEP MODEL
SEMI-CONTINUOUS VACUUM OPERATIONS
GAS EVOLUTION
EMPTY VESSEL PURGE
TEMPERATURE ELEVATION
SYSTEM DEPRESSURIZATION
OTHER ACTIVITIES . . .
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SINGLE STAGE VENT DEVICES

VENT CONDENSERS
LIQUID RING VACUUM PUMPS
VACUUM STEAM JETS

ACETONEACETONE
MeOHMeOH
THFTHF

65%65%
95%95%
88%88%

35%35%
5%5%
12%12%

EFFICIENCYEFFICIENCY
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CONDENSERS
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VACUUM PUMP
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VACUUM STEAM JET
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SINGLE STAGE VENT DEVICES
Modified RachfordModified Rachford--Rice EquationRice Equation
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