
A MAP TO OPTIMIZING SAMPLE CLEAN UP USING SOLID PHASE EXTRACTION 

                                                                                                                                                                                                                                                                                                                                 

 

MOLECULAR 

NON POLAR, REVERSE PHASE EXTRACTION 

AQUEOUS, BIOLOGICAL FLUIDS, BUFFERS 

HYDROPHOBIC, LOG P > 2.5 

INVOLVES VANDERWALLS/DISPERSION FORCES 
INTERACTION BETWEEN SORBENT CH BONDS AND 

ANALYTE CH BONDS 

 
 

PROTONATED/NEUTRAL STATE, AROMATICS, ALKYL 
CHAINS 

NON POLAR TO MODERATELY POLAR SOLVENTS 
WATER/ACETONITRILE/METHANOL MIXES 

ACIDIC ELUTION 
SOLVENT 

POLAR OR NORMAL PHASE EXTRACTION 

NON POLAR ORGANIC 

HYDROPHILIC, LOG P < 2.5 

INVOLVES HYDROGEN BONDING 
Pi/Pi- AND DIPOLE/DIPOLE INTERACTIONS 

 

 
AMINES, HYDROXYLS, CARBONYLS, 

AROMATIC RINGS, HETERO ATOMS (O, S, 
N, P) 

δ+ δ- 

CARBON SILICA GEL 
FLUOROSIL 

DIOL 

ALUMINA 

ANALYTE CHARGE LOG P > 3 LOG P < 2 

CN, NH2, 
PSA, 

PHENYL, 
PI 

C2 - C7 
CYCLOHEXYL 

C8 - C30 
PS/DVD NH2, DEAE, 

PSA, PI, & 
COPOLYMERS 

MEDIUM TO HIGH POLARITY SOLVENTS 
METHANOL/ETHYL ACETATE/ACETONE/THF 

MIXES 

LOG P < 1 

GAS 

SAMPLE 

SOLID LIQUID 

ELUTION SOLVENT BASIC ELUTION 
SOLVENT 

TYPICAL APPLICATIONS:
LIPIDS, OIL ADDITIVES, CARBOHYDRATES, 

PHENOLS, OIL SOLUBLE VITAMINS, 
PESTICIDES, HERBICIDES 

DRUGS OF ABUSE, PHARMACEUTICALS, 
TDM, PESTICIDES 

ANY CHARGED COMPOUNDS 

PARTITION COEFFICIENT 
Po/w = (Coil/Cwater) EQUILIBRIUM.  OIL IS USUALLY OCTANOL 
LOG P SCALE 
HYDROPHILIC (POLAR) < 1 
MODERATELY POLAR 1-2 
HYDROPHOBIC (NONPOLAR) > 2 
 

 
 
TYPES OF FUNCTIONAL 
GROUPS 

 
BONDING MECHANISM 

NATURE OF ANALYTE 

MATRIX 

TYPE OF EXTRACTION 

NATURE OF SAMPLE 

WEAK

BCX, PCX & 
COPOLYMERS 

CATIONS ANIONS 

WEAK STRONG STRONG

QAX & 
COPOLYMERS 

CCX, TAX, & 
COPOLYMERS 

ANALYTE CONFIGURATION IONIC 

 
INVOLVES IONIC EXCHANGE 

 

ACIDS AND BASES 
ANIONS: PHOSPHATES, CARBOXYLIC ACIDS, 

SULFONIC ACIDS 
CATIONS: AMINES, PYRIDINES, PYRIMIDINES 

AQUEOUS OR ORGANIC 

ION EXCHANGE 

MUST BE ABLE TO BE CHARGED 

SORBENT TYPE

ANALYTE 
POLARITY 
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