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rCPC hardware unit overview

      rCPC rotor unit (1)
      Input selector valve (2)
      Liquid pump (3)
      UV-VIS detector (4)
      Fraction collector (5)
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POLARITY MAPS
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ARIZONA (HpEMWAT)

HEMWat:          hexane/ethyl acetate/methanol/water
HTerAcWat:     hexane/tert-butyl met hyl ether/acetonitrile/water
EBuWat:           ethyl acetate/buthanol/water
TerAcWat:        tert-butyl met hyl ether/acetonitrile/water
ChMWat:          chloroform/methanol/water
Arizona or
HpEMWat:       heptane/ethyl acetate/methanol/water

SOLVENT PROPERTY CHART

Samples

Water - Solub le
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Water - Solub le
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Water -
Insoluble

Two - Phase 
Partition Solvents

PEG/ Aqueous salt solution
EtOH/ Aqueous salt solution
Acetonitrile/ Aqueous salt solution

Butanol/ Acetic Acid/ H2O
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Butanol/ Ethanol/ H2O
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Bio high polymers
(Nucleic acid, Sugars)

Oligomers
(Peptides, Sugars)

Ionic substances

Non- ionics

High Polars
(Soluble in Methanol, 
Acetone)

Normal Polars
(Soluble in Chloroform)

Low Polars
(Soluble in Hexane)

Dextran / Polyethylene glycol (PEG)Denaturized/ sluggish
in Organic solvents

No denaturalization/ sluggishess
in high temperature solvents

Bio high polymers
(Proteins)

SOLVENT SYSTEM SELECTION ALGORYTHM
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= Immiscible
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SOLVENT MISCIBILITY TABLE

SWEET SPOT OF PARTITION COEFFICIENT
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Broad peaks

Narrow peaks

Flow rate (F) Flow rate (F)

Column bleeding Broad peaks

Narrow peaks

Rotational speed (ω)

Rotational speed (ω) Flow rate (F) Flow rate (F)

Centrifugal
acceleration
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moderate

high

Optimal flow rate

CORRELATION OF OPERATIONAL PARAMETERS

Recovery Purity
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Retention time (min)

Imp

CoI
Crude: 57% CoI and 43% Imp

Moderate overlapping

Fraction collection starts at:

A: 11 min 99% recovery 70% purity

B: 13 min 93% recovery 93% purity

C: 15 min 70% recovery 99% purity

Throughput (runtime)

Recovery PurityValuable product, high recovery, slow
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porous +
intersticial
volume (~ 75%)

impregnated
liquid
stationary
phase (~ 5%)

Volume % pie chart

Silica
skeleton
(~ 20%)

Reversed phase HPLC
Vm + Vs = Vtot - VSi

Reversed phase CPC
Vm + VS = Vtot 

liquid
stationary
phase

ratio depends
upon the
experimental
conditions
(~ 50%)
(

mobile 
phase

Volume % pie chart

Packed column liquid
liquid chromatography

Centrifugal partition
chromatography

= Water + Methanol
   (mobile)

= Hexane
   (stationary)

SiUnresolved peaks

CPC answer

prepHPLC answer

Resolution improved by

Increasing selectivity
(high α, low N)

Increasing efficiency
(limited α, high N)

Kinetic optimization

Solvent system screen
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Analytical

Preparative
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Density difference

Electric field
Capillary
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Rotor

Physiochemical

Biospecific

Liquid

Solid

Gas
Supercritical fluid

STATIONARY PHASE RETENTION RATIO A CRUCIAL PARAMETER

DEAD VOLUME, PARTITION AND RETENTION

THROUGHPUT TRILEMMA AMONG CHROMATOGRAPHIC METHODS

Collect and Combine Fractions

Samples

Recover Col 
and Imps

HPLC
Calculate
Resolution
Purity
Yield
Throughput
Solvent consumption
Mass balance

Pressure limit

rCPC chromatogram Construct Fractogram

Essentials of Centrifugal 
Partition Chromatography

Rotavap

Waste

Col

Imp1
Imp2

Imp3

CoI: Compound of Interest
Imp: Impurity

Equilibration

Sample

Upper phase

Lower phase

Retention Volume [mL]
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PARTITION COEFF ICIENT CPC CHROMATOGRAM
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Centrifugal 
force

Mobile
phase

Stationary
phase

Ascending mode
(Normal phase LC)

     Density               Density

Separation occurs between
two immiscible liquid phases

Stationary phase is
immobilized by centrifugal force

Mobile phase moves
through the stationary phase
in the form of tiny droplets 
(percolation)

Rotation

Mobile
phase

Stationary
phase

Descending mode
(Reverse phase LC)
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CS

CM

VR = VM + KD      VS       VC = VM + VS 

Measurement of dead volume

TouleneWater

n-HexaneWater

n-HexaneWater

DCMWater

Centrifugal 
force
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