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CLEANUP FOR PCB 
ANALYSIS

• WHY?
• HOW?

BEFORE

AFTER

Typical digested sewage 
sludge chromatogram 
showing severe sulfur 

contamination

Final chromatogram after 
treatment with TBA-sulfite 
followed by sodium sulfite
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SAMPLE -
NO CLEANUP STANDARD

TOTAL  ION  CHROMATOGRAMS

SAMPLE -
NO CLEANUP STANDARD

SINGLE  ION  CHROMATOGRAMS
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FOCUSING AT THE INLET



4

SIGNAL 
PROPORTIONAL 
TO  DECREASE IN 
FLUX OF THERMAL 
ELECTRONS

IMPURITIES 
INCREASE FLUX 
OF THERMAL 
ELECTRONS  => 
PLUNGING 
BASELINE

PLUNGING  ECD  BASELINE
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GEL  PERMEATION  CHROMATOGRAPHY

ADSORPTION  CHROMATOGRAPHY
ALUMINA
FLORISIL
SILICA GEL

SULFURIC ACID

SULFUR   REMOVAL

CLEANUP  TECHNIQUES  FOR  PCBs
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GPC ELUTION PROFILE

PACKING: 60 g  SX-3 Bio Beads  200-400 mesh

ELUTION  SOLVENT :
Cyclohexane / Methylene Chloride  

1:1
FLOW : 5 mL / min

DUMP  FOR : 24 minutes

COLLECT  FOR : 40 minutes

AN  EXAMPLE OF
GPC  CLEANUP  FOR PCBs
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FLORISIL :  MgO +  SiO2

SILICA  GEL :  SiO2 
. H2O

ALUMINA :  Al2O3

SOME  ADSORBENTS
FOR  PCB CLEANUP
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ADSORBENT    ANALYTE      ELUTION SOLVENT    

FLORISIL           PCBs,                    94% Hexane/
                              DDT, …                6% Ethyl Ether

                              PAHs                    70% Hexane/
                                                            30% Ethyl Ether

                              Atrazine               50% Hexane/
                                                            50% Ethyl Ether

SILICA GEL       PCBs                    100% Hexane

                               DDT                     75% Hexane/
                                                             25% Ethyl Ether

ALUMINA          Aliphatic               100% Hexane
                             Hydrocarbons

                              Aromatic              100% Methylene
                             Hydrocarbons                  Chloride

FLORISIL COLUMN CLEANUP
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                     AN  EXAMPLE OF
       FLORISIL  COLUMN  CLEANUP
                            FOR  PCBs

 PACKING:  22 g  Florisil,   60-100  mesh,
                       with  a  layer of anhydrous
                       Sodium  Sulfate  on  top

 ELUTION  SOLVENT :  94%  Hexane /
                       6%  Ethyl Ether,  200 mL

 ELUTION  RATE :  ~ 5 mL / min

SILICA GEL COLUMN CLEANUP
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                     AN  EXAMPLE OF
       SILICA  GEL  COLUMN  CLEANUP
                            FOR  PCBs

 PACKING:  5.0 g  Silica gel,   100-200  mesh,
                       deactivated  with  3.5%  water
                       by  weight,
                       with  a  layer of anhydrous
                       Sodium  Sulfate  on  top

 ELUTION  SOLVENT :  100%  Hexane,
                       50 mL

 ELUTION  RATE :  ~ 5 mL / min
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                     AN  EXAMPLE OF
       ALUMINA  COLUMN  CLEANUP
                            FOR  PCBs

 PACKING:  10.0 g  Alumina, neutral,
                       “Brockman Activity I” ,
                        60 – 325 mesh,
                       with  a  layer of anhydrous
                       Sodium  Sulfate  on  top

 ELUTION  SOLVENT for ALIPHATICS :
                       100% Hexane, 15 mL

 ELUTION SOLVENT for PCBs :  100%
                        Methylene Chloride, 100 mL

 ELUTION  RATE :  ~ 2 mL / min

  SOME  TECHNIQUES  FOR  THE  REMOVAL  OF  
  ELEMENTAL   SULFUR  FROM  PCB  EXTRACTS  

  Tetrabutylammonium sulfite (TBA) ;

        (TBA+)2SO3
2-  +  S   =>   2TBA+  +  S2O3

2-

   Copper ;

        Cu  +  S   =>   CuS

   Mercury;

        Hg  +  S   =>   HgS
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TYPICAL 
CLEANUP 
SCHEME FOR 
BIOSOLIDS

IN BOILING FLASKCu

FLORISIL

GPC

SILICA GEL

SULFURIC ACID

ALUMINA GC

AROCLOR 1248/54

PCB  STANDARD

BIOSOLIDS  @  ~ 0.6 ug/g
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PCB  STANDARD

BIOSOLIDS  @ ~ 0.1 ug/g

AROCLOR 1254

AROCLOR 1254

PCB  STANDARD

BIOSOLIDS  @ ~ 0.3 ug/g
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AROCLOR 1016/1260

PCB  STANDARD

BIOSOLIDS  @ ~ 0.1 ug/g

AROCLOR 1254

PCB  STANDARD

BIOSOLIDS  @ ? ug/g  (*I < 0.2)
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AFTER 
FLORISIL 
CLEANUP

AFTER 
FLORISIL AND 
GPC CLEANUP

PAPER MILL SLUDGE EXTRACT
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PAPER MILL SLUDGE EXTRACT

AFTER 
FLORISIL 
AND GPC 
CLEANUP

AFTER FLORISIL, GPC 
AND

SILICA GEL CLEANUP

PAPER MILL SLUDGE  EXTRACT

AFTER 
FLORISIL, GPC 
AND SILICA GEL 
CLEANUP

AFTER FLORISIL, GPC, 
SILICA GEL AND 
ALUMINA CLEANUP
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PCB STANDARD

PAPER MILL SLUDGE @ ~ 0.1 ug/g

AROCLOR 
1254

AFTER FLORISIL, GPC, 
SILICA GEL AND 
ALUMINA CLEANUP

FlorisilFlorisil 
+ GPC
Florisil
+ GPC
+ Silica Gel

Florisil
+ GPC
+ Silica Gel
+ Alumina
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OPTIMAL 
CLEANUP    
SCHEME FOR 
PAPER MILL 
SLUDGES

Cu

FLORISIL

SILICA GEL

SULFURIC ACID

GC

IN BOILING FLASK

HIGH PAPER MILL SLUDGE EXTRACT

AFTER 
FLORISIL 
CLEANUP AND 
DILUTION

AFTER FLORISIL 
CLEANUP, 
DILUTION AND 
SULFURIC ACID
TREATMENT
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HIGH PAPER MILL SLUDGE EXTRACT

AFTER 
FLORISIL AND 
SILICA GEL 
CLEANUP AND 
DILUTION

AFTER 
FLORISIL 
CLEANUP AND 
DILUTION

PCB STANDARD

PAPER MILL SLUDGE @ ~ 5 ug/g

AROCLOR 1242

AFTER 
FLORISIL AND 
SILICA GEL 
CLEANUP AND 
DILUTION
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LOW PAPER MILL SLUDGE EXTRACT

AFTER FLORISIL, 
SILICA GEL AND 
SULFURIC ACID  
CLEANUP

AFTER FLORISIL 
AND SILICA GEL 
CLEANUP

PCB STANDARD

AROCLORS 
1016  AND 1260

PAPER MILL SLUDGE @ <0.1 ug/g
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