
Active Flow Technology Coupled to  
Monolithic Columns
D. Foley,1 A. Soliven,2 L. Pereira,1 T. Edge,1 H. Ritchie,1 K. Doolan,1 A. Shalliker,2 I. Birznieks,3 X. Liu3 
1Thermo Fisher Scientific, Runcorn, UK; 2University of Western Sydney, NSW, Australia;  
3Thermo Fisher Scientific, Sunnyvale, CA, USA



2 Active Flow Technology Coupled to Monolithic Columns

Active Flow Technology Coupled to Monolithic Columns

D. Foley1, A. Soliven2, L. Pereira1, T. Edge1, H. Ritchie1, K. Doolan1, A. Shalliker2 , I. Birznieks3, X. Liu3 

1 2 31Thermo Fisher Scientific, Runcorn, UK,  2University of Western Sydney, Parramatta, NSW, Australia,  3Thermo Fisher Scientific, Sunnyvale, CA, USA

Overview
Purpose: Demonstrate the practical gains of utilizing active flow technology (AFT) 
fittings on a standard commercial silica monolith 
(Chromolith HR RP-18e 100 x 4.6 mm).

FIGURE 1. Schematic diagram of the inlet and outlet geometries of the standard 
monolith, PSF monolith and a CF monolith.

FIGURE 3. Efficiency of the curtain flow monolith vs. the standard monolith.

FIGURE 7. Peak height – sensitivity of the curtain flow monolith vs. one 
ratio of the PSF monolith and the standard monolith.

Standard monolith

FIGURE 5. Asymmetry of the curtain flow monolith vs.  the standard 
monolith. Peak Height Toluene(Chromolith HR RP 18e 100 x 4.6 mm).

Methods: Efficiency, asymmetry and peak height sensitivity of the AFT monoliths were 
compared against the commercial monolith.

Results: The AFT monoliths achieved a 28% increase in efficiency from 160,000 to 
over 206,000 N/m in comparison to the standard monolith. Peak asymmetry factors 
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dropped from 1.17 to 1.04 for butylbenzene. Peak height gains from 30 to 60 mAU
were achieved. All results demonstrate the power of the AFT technology on the 
monolith. Central outlet
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Introduction
The geometry of active flow technology (AFT) columns involves a design aimed to 
eliminate the detrimental effects of efficiency associated to radial heterogeneity of the 
conventional HPLC column [1 3] So far the practical gains have only been investigated
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for particle packed columns. This work is the first to explore if any gains may be 
achieved by using the AFT fittings on the Chromolith. 

The single commercial monolith was converted from the standard configuration to a 
“parallel segmented flow (PSF)” monolith (AFT outlet only) and a “curtain flow (CF)”
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monolith (AFT inlet and outlet) in a sequential fashion. Efficiency was measured using 
the USP approach. The peak shape was judged by comparing the asymmetry of the 
peaks separated on the standard monolith to the converted AFT monoliths. The 
sensitivity gains of the AFT monoliths were compared to the standard monolith using 
the peak heights of each standard compound. Asymmetry improvements

Sensitivity Gains
Figure 6 illustrates that peak height varies between 27−34 mAU for toluene, when 
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Methods
A single Chromolith® HR RP-18e 100 x 4.6 mm was used solely throughout the 

Asymmetry improvements
The commercial monoliths tailed for the alkylbenzene standards (1.15 – propylbenzene
and 1.17 – butylbenzene). A decrease of tailing always occurred  with the use of the AFT 
fittings, compared to the standard monolith configuration (shown in Figures 4 and 5). 
The improvement in peak shape also translates to what was described in the previous 
section as an improvement in efficiency The PSF monolith results in Figure 4 show that FIGURE 6 Peak height sensitivity of the parallel segmented flow monolith

operating the monolith in PSF mode (AFT fitting on the outlet only). pump PSF vs. CF

s g e C o o t 8e 00 6 as used so e y t oug out t e
experiments. A Thermo Scientific™ UltiMate™ 3000 RS dual pump delivery system, 
used as supplied by the manufacturer. The isocratic mobile phase of 60:40 
acetonitrile/water (v/v) was pre-mixed and delivered through one pump for the standard 
and PSF tests and took advantage of the dual pump delivery system for the CF 
experiments. The flow rate was kept constant at 2.0 mL/min. The column frits had a      

Results
Efficiency Gains

section, as an improvement in efficiency. The PSF monolith results in Figure 4 show that 
a narrower zone through the central outlet resulted in a more gaussian peak, which 
reached 1.04–1.06 at segmentation ratios below 43% through the column centre.  The 
CF monolith gave slightly better data than the PSF monolith (1.02). However, both AFT 
configurations were better than the original monolith configuration, proving that the AFT 
family of column geometries overcome the tailing problems associated with commercial

FIGURE 6. Peak height – sensitivity of the parallel segmented flow monolith 
vs. the standard monolith.

Peak Height Toluene
Propylbenzene

Conclusion
Both AFT monoliths (PSF and CF monoliths) show significant efficiency, asymmetry 

2 μm porosity,1:6 ratio.

PSF segmentation ratios tested: 14-78%. CF outlet segmentation ratio: fixed at 33%. 
CF Inlet segmentation ratios: 10-90% through the centre. The UV detection wavelength 
was set at 254 nm and all injection volumes were 5 µL. The standard mix was made up 
of theophylline (0 02 mg/mL) toluene (0 30 mg/mL) propylbenzene (0 45 mg/mL)

y
The improvements on efficiency at different volumetric flow ratios, central to peripheral 
flow, are compared to the standard monolith and illustrated in both Figures 2 (PSF) 
and 3 (CF). The PSF had the highest gain of up to 28% in efficiency (206,270 N/m) in 
comparison to the HR monolith (160,660 N/m). The CF monolith saw a drop in 
efficiencies over the range shown in Figure 3 when forcing a lower portion of the bulk

family of column geometries overcome the tailing problems associated with commercial 
monoliths.
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and sensitivity gains in comparison to the standard commercial monolith (Chromolith
HR RP-18e 100 x 4.6 mm). The addition of the AFT fittings results in:

 Efficiency improved from 160,000 N/m to 206,000 N/m. 

 Asymmetry values decreased from 1.17 to 1.02.

of theophylline (0.02 mg/mL), toluene (0.30 mg/mL), propylbenzene (0.45 mg/mL), 
butylbenzene (0.60 mg/mL) in the mobile phase. All chemicals were purchased from 
Sigma Aldrich (Dorset, UK) and used as received. All mobile phases were prepared 
from HPLC-grade solvents purchased from Fisher Chemicals (Loughborough, UK). 
The latest generation monolith was converted to a parallel segmented flow monolith by 
replacing the standard outlet with an AFT ensemble (frit and fitting). Conversion of the 

efficiencies over the range shown in Figure 3, when forcing a lower portion of the bulk 
flow through the central region of the column inlet, while keeping the outlet central flow 
constant at 33%. The efficiency improvements suggest that as with particulate 
columns, the Chromolith HR suffers from some radial heterogeneity, which may be 
overcome using AFT.

FIGURE 4. Asymmetry of the parallel segmented flow monolith vs. standard 
monolith.
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PSF monolith to a curtain flow involved replacement of the standard inlet with the AFT 
ensemble. The flow diagrams are best visualized schematically in Figure 1. FIGURE 2. Efficiency of the parallel segmented flow monolith vs. standard 
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with an optimal ratio of 35–40% through the central region of the column inlet (Figure 7). 
A two-fold increase of peak height was achieved when 40% of the bulk flow was directed 
through the column centre. The CF configuration (illustrated in Figure 1) allows for the 
injection to enter only via the central stream inlet of the CF monolith, hence the wall 
effect is minimized and the sample injected experiences greater detection sensitivity.140000
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Methods: Efficiency, asymmetry and peak height sensitivity of the AFT monoliths were 
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Results: The AFT monoliths achieved a 28% increase in efficiency from 160,000 to 
over 206,000 N/m in comparison to the standard monolith. Peak asymmetry factors 
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monolith (AFT inlet and outlet) in a sequential fashion. Efficiency was measured using 
the USP approach. The peak shape was judged by comparing the asymmetry of the 
peaks separated on the standard monolith to the converted AFT monoliths. The 
sensitivity gains of the AFT monoliths were compared to the standard monolith using 
the peak heights of each standard compound. Asymmetry improvements

Sensitivity Gains
Figure 6 illustrates that peak height varies between 27−34 mAU for toluene, when 

InjectorCentral inlet 
pump

UV

Peripheral inlet Peripheral to waste
PSF CF

Methods
A single Chromolith® HR RP-18e 100 x 4.6 mm was used solely throughout the 

Asymmetry improvements
The commercial monoliths tailed for the alkylbenzene standards (1.15 – propylbenzene
and 1.17 – butylbenzene). A decrease of tailing always occurred  with the use of the AFT 
fittings, compared to the standard monolith configuration (shown in Figures 4 and 5). 
The improvement in peak shape also translates to what was described in the previous 
section as an improvement in efficiency The PSF monolith results in Figure 4 show that FIGURE 6 Peak height sensitivity of the parallel segmented flow monolith
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section, as an improvement in efficiency. The PSF monolith results in Figure 4 show that 
a narrower zone through the central outlet resulted in a more gaussian peak, which 
reached 1.04–1.06 at segmentation ratios below 43% through the column centre.  The 
CF monolith gave slightly better data than the PSF monolith (1.02). However, both AFT 
configurations were better than the original monolith configuration, proving that the AFT 
family of column geometries overcome the tailing problems associated with commercial

FIGURE 6. Peak height – sensitivity of the parallel segmented flow monolith 
vs. the standard monolith.
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Conclusion
Both AFT monoliths (PSF and CF monoliths) show significant efficiency, asymmetry 

2 μm porosity,1:6 ratio.

PSF segmentation ratios tested: 14-78%. CF outlet segmentation ratio: fixed at 33%. 
CF Inlet segmentation ratios: 10-90% through the centre. The UV detection wavelength 
was set at 254 nm and all injection volumes were 5 µL. The standard mix was made up 
of theophylline (0 02 mg/mL) toluene (0 30 mg/mL) propylbenzene (0 45 mg/mL)
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The improvements on efficiency at different volumetric flow ratios, central to peripheral 
flow, are compared to the standard monolith and illustrated in both Figures 2 (PSF) 
and 3 (CF). The PSF had the highest gain of up to 28% in efficiency (206,270 N/m) in 
comparison to the HR monolith (160,660 N/m). The CF monolith saw a drop in 
efficiencies over the range shown in Figure 3 when forcing a lower portion of the bulk

family of column geometries overcome the tailing problems associated with commercial 
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and sensitivity gains in comparison to the standard commercial monolith (Chromolith
HR RP-18e 100 x 4.6 mm). The addition of the AFT fittings results in:

 Efficiency improved from 160,000 N/m to 206,000 N/m. 

 Asymmetry values decreased from 1.17 to 1.02.

of theophylline (0.02 mg/mL), toluene (0.30 mg/mL), propylbenzene (0.45 mg/mL), 
butylbenzene (0.60 mg/mL) in the mobile phase. All chemicals were purchased from 
Sigma Aldrich (Dorset, UK) and used as received. All mobile phases were prepared 
from HPLC-grade solvents purchased from Fisher Chemicals (Loughborough, UK). 
The latest generation monolith was converted to a parallel segmented flow monolith by 
replacing the standard outlet with an AFT ensemble (frit and fitting). Conversion of the 

efficiencies over the range shown in Figure 3, when forcing a lower portion of the bulk 
flow through the central region of the column inlet, while keeping the outlet central flow 
constant at 33%. The efficiency improvements suggest that as with particulate 
columns, the Chromolith HR suffers from some radial heterogeneity, which may be 
overcome using AFT.

FIGURE 4. Asymmetry of the parallel segmented flow monolith vs. standard 
monolith.
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PSF monolith to a curtain flow involved replacement of the standard inlet with the AFT 
ensemble. The flow diagrams are best visualized schematically in Figure 1. FIGURE 2. Efficiency of the parallel segmented flow monolith vs. standard 
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with an optimal ratio of 35–40% through the central region of the column inlet (Figure 7). 
A two-fold increase of peak height was achieved when 40% of the bulk flow was directed 
through the column centre. The CF configuration (illustrated in Figure 1) allows for the 
injection to enter only via the central stream inlet of the CF monolith, hence the wall 
effect is minimized and the sample injected experiences greater detection sensitivity.140000
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Sigma Aldrich (Dorset, UK) and used as received. All mobile phases were prepared 
from HPLC-grade solvents purchased from Fisher Chemicals (Loughborough, UK). 
The latest generation monolith was converted to a parallel segmented flow monolith by 
replacing the standard outlet with an AFT ensemble (frit and fitting). Conversion of the 

efficiencies over the range shown in Figure 3, when forcing a lower portion of the bulk 
flow through the central region of the column inlet, while keeping the outlet central flow 
constant at 33%. The efficiency improvements suggest that as with particulate 
columns, the Chromolith HR suffers from some radial heterogeneity, which may be 
overcome using AFT.

FIGURE 4. Asymmetry of the parallel segmented flow monolith vs. standard 
monolith.
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PSF monolith to a curtain flow involved replacement of the standard inlet with the AFT 
ensemble. The flow diagrams are best visualized schematically in Figure 1. FIGURE 2. Efficiency of the parallel segmented flow monolith vs. standard 
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with an optimal ratio of 35–40% through the central region of the column inlet (Figure 7). 
A two-fold increase of peak height was achieved when 40% of the bulk flow was directed 
through the column centre. The CF configuration (illustrated in Figure 1) allows for the 
injection to enter only via the central stream inlet of the CF monolith, hence the wall 
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Overview
Purpose: Demonstrate the practical gains of utilizing active flow technology (AFT) 
fittings on a standard commercial silica monolith 
(Chromolith HR RP-18e 100 x 4.6 mm).

FIGURE 1. Schematic diagram of the inlet and outlet geometries of the standard 
monolith, PSF monolith and a CF monolith.

FIGURE 3. Efficiency of the curtain flow monolith vs. the standard monolith.

FIGURE 7. Peak height – sensitivity of the curtain flow monolith vs. one 
ratio of the PSF monolith and the standard monolith.
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FIGURE 5. Asymmetry of the curtain flow monolith vs.  the standard 
monolith. Peak Height Toluene(Chromolith HR RP 18e 100 x 4.6 mm).

Methods: Efficiency, asymmetry and peak height sensitivity of the AFT monoliths were 
compared against the commercial monolith.

Results: The AFT monoliths achieved a 28% increase in efficiency from 160,000 to 
over 206,000 N/m in comparison to the standard monolith. Peak asymmetry factors 
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were achieved. All results demonstrate the power of the AFT technology on the 
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Introduction
The geometry of active flow technology (AFT) columns involves a design aimed to 
eliminate the detrimental effects of efficiency associated to radial heterogeneity of the 
conventional HPLC column [1 3] So far the practical gains have only been investigated
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for particle packed columns. This work is the first to explore if any gains may be 
achieved by using the AFT fittings on the Chromolith. 

The single commercial monolith was converted from the standard configuration to a 
“parallel segmented flow (PSF)” monolith (AFT outlet only) and a “curtain flow (CF)”
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monolith (AFT inlet and outlet) in a sequential fashion. Efficiency was measured using 
the USP approach. The peak shape was judged by comparing the asymmetry of the 
peaks separated on the standard monolith to the converted AFT monoliths. The 
sensitivity gains of the AFT monoliths were compared to the standard monolith using 
the peak heights of each standard compound. Asymmetry improvements

Sensitivity Gains
Figure 6 illustrates that peak height varies between 27−34 mAU for toluene, when 
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Methods
A single Chromolith® HR RP-18e 100 x 4.6 mm was used solely throughout the 

Asymmetry improvements
The commercial monoliths tailed for the alkylbenzene standards (1.15 – propylbenzene
and 1.17 – butylbenzene). A decrease of tailing always occurred  with the use of the AFT 
fittings, compared to the standard monolith configuration (shown in Figures 4 and 5). 
The improvement in peak shape also translates to what was described in the previous 
section as an improvement in efficiency The PSF monolith results in Figure 4 show that FIGURE 6 Peak height sensitivity of the parallel segmented flow monolith

operating the monolith in PSF mode (AFT fitting on the outlet only). pump PSF vs. CF
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experiments. A Thermo Scientific™ UltiMate™ 3000 RS dual pump delivery system, 
used as supplied by the manufacturer. The isocratic mobile phase of 60:40 
acetonitrile/water (v/v) was pre-mixed and delivered through one pump for the standard 
and PSF tests and took advantage of the dual pump delivery system for the CF 
experiments. The flow rate was kept constant at 2.0 mL/min. The column frits had a      

Results
Efficiency Gains

section, as an improvement in efficiency. The PSF monolith results in Figure 4 show that 
a narrower zone through the central outlet resulted in a more gaussian peak, which 
reached 1.04–1.06 at segmentation ratios below 43% through the column centre.  The 
CF monolith gave slightly better data than the PSF monolith (1.02). However, both AFT 
configurations were better than the original monolith configuration, proving that the AFT 
family of column geometries overcome the tailing problems associated with commercial

FIGURE 6. Peak height – sensitivity of the parallel segmented flow monolith 
vs. the standard monolith.
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Conclusion
Both AFT monoliths (PSF and CF monoliths) show significant efficiency, asymmetry 

2 μm porosity,1:6 ratio.

PSF segmentation ratios tested: 14-78%. CF outlet segmentation ratio: fixed at 33%. 
CF Inlet segmentation ratios: 10-90% through the centre. The UV detection wavelength 
was set at 254 nm and all injection volumes were 5 µL. The standard mix was made up 
of theophylline (0 02 mg/mL) toluene (0 30 mg/mL) propylbenzene (0 45 mg/mL)
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The improvements on efficiency at different volumetric flow ratios, central to peripheral 
flow, are compared to the standard monolith and illustrated in both Figures 2 (PSF) 
and 3 (CF). The PSF had the highest gain of up to 28% in efficiency (206,270 N/m) in 
comparison to the HR monolith (160,660 N/m). The CF monolith saw a drop in 
efficiencies over the range shown in Figure 3 when forcing a lower portion of the bulk

family of column geometries overcome the tailing problems associated with commercial 
monoliths.
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and sensitivity gains in comparison to the standard commercial monolith (Chromolith
HR RP-18e 100 x 4.6 mm). The addition of the AFT fittings results in:

 Efficiency improved from 160,000 N/m to 206,000 N/m. 

 Asymmetry values decreased from 1.17 to 1.02.

of theophylline (0.02 mg/mL), toluene (0.30 mg/mL), propylbenzene (0.45 mg/mL), 
butylbenzene (0.60 mg/mL) in the mobile phase. All chemicals were purchased from 
Sigma Aldrich (Dorset, UK) and used as received. All mobile phases were prepared 
from HPLC-grade solvents purchased from Fisher Chemicals (Loughborough, UK). 
The latest generation monolith was converted to a parallel segmented flow monolith by 
replacing the standard outlet with an AFT ensemble (frit and fitting). Conversion of the 

efficiencies over the range shown in Figure 3, when forcing a lower portion of the bulk 
flow through the central region of the column inlet, while keeping the outlet central flow 
constant at 33%. The efficiency improvements suggest that as with particulate 
columns, the Chromolith HR suffers from some radial heterogeneity, which may be 
overcome using AFT.

FIGURE 4. Asymmetry of the parallel segmented flow monolith vs. standard 
monolith.
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PSF monolith to a curtain flow involved replacement of the standard inlet with the AFT 
ensemble. The flow diagrams are best visualized schematically in Figure 1. FIGURE 2. Efficiency of the parallel segmented flow monolith vs. standard 
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with an optimal ratio of 35–40% through the central region of the column inlet (Figure 7). 
A two-fold increase of peak height was achieved when 40% of the bulk flow was directed 
through the column centre. The CF configuration (illustrated in Figure 1) allows for the 
injection to enter only via the central stream inlet of the CF monolith, hence the wall 
effect is minimized and the sample injected experiences greater detection sensitivity.140000
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Overview
Purpose: Demonstrate the practical gains of utilizing active flow technology (AFT) 
fittings on a standard commercial silica monolith 
(Chromolith HR RP-18e 100 x 4.6 mm).

FIGURE 1. Schematic diagram of the inlet and outlet geometries of the standard 
monolith, PSF monolith and a CF monolith.

FIGURE 3. Efficiency of the curtain flow monolith vs. the standard monolith.

FIGURE 7. Peak height – sensitivity of the curtain flow monolith vs. one 
ratio of the PSF monolith and the standard monolith.

Standard monolith

FIGURE 5. Asymmetry of the curtain flow monolith vs.  the standard 
monolith. Peak Height Toluene(Chromolith HR RP 18e 100 x 4.6 mm).

Methods: Efficiency, asymmetry and peak height sensitivity of the AFT monoliths were 
compared against the commercial monolith.

Results: The AFT monoliths achieved a 28% increase in efficiency from 160,000 to 
over 206,000 N/m in comparison to the standard monolith. Peak asymmetry factors 
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Introduction
The geometry of active flow technology (AFT) columns involves a design aimed to 
eliminate the detrimental effects of efficiency associated to radial heterogeneity of the 
conventional HPLC column [1 3] So far the practical gains have only been investigated
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for particle packed columns. This work is the first to explore if any gains may be 
achieved by using the AFT fittings on the Chromolith. 

The single commercial monolith was converted from the standard configuration to a 
“parallel segmented flow (PSF)” monolith (AFT outlet only) and a “curtain flow (CF)”
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monolith (AFT inlet and outlet) in a sequential fashion. Efficiency was measured using 
the USP approach. The peak shape was judged by comparing the asymmetry of the 
peaks separated on the standard monolith to the converted AFT monoliths. The 
sensitivity gains of the AFT monoliths were compared to the standard monolith using 
the peak heights of each standard compound. Asymmetry improvements

Sensitivity Gains
Figure 6 illustrates that peak height varies between 27−34 mAU for toluene, when 
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Methods
A single Chromolith® HR RP-18e 100 x 4.6 mm was used solely throughout the 

Asymmetry improvements
The commercial monoliths tailed for the alkylbenzene standards (1.15 – propylbenzene
and 1.17 – butylbenzene). A decrease of tailing always occurred  with the use of the AFT 
fittings, compared to the standard monolith configuration (shown in Figures 4 and 5). 
The improvement in peak shape also translates to what was described in the previous 
section as an improvement in efficiency The PSF monolith results in Figure 4 show that FIGURE 6 Peak height sensitivity of the parallel segmented flow monolith

operating the monolith in PSF mode (AFT fitting on the outlet only). pump PSF vs. CF
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acetonitrile/water (v/v) was pre-mixed and delivered through one pump for the standard 
and PSF tests and took advantage of the dual pump delivery system for the CF 
experiments. The flow rate was kept constant at 2.0 mL/min. The column frits had a      
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section, as an improvement in efficiency. The PSF monolith results in Figure 4 show that 
a narrower zone through the central outlet resulted in a more gaussian peak, which 
reached 1.04–1.06 at segmentation ratios below 43% through the column centre.  The 
CF monolith gave slightly better data than the PSF monolith (1.02). However, both AFT 
configurations were better than the original monolith configuration, proving that the AFT 
family of column geometries overcome the tailing problems associated with commercial

FIGURE 6. Peak height – sensitivity of the parallel segmented flow monolith 
vs. the standard monolith.
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PSF segmentation ratios tested: 14-78%. CF outlet segmentation ratio: fixed at 33%. 
CF Inlet segmentation ratios: 10-90% through the centre. The UV detection wavelength 
was set at 254 nm and all injection volumes were 5 µL. The standard mix was made up 
of theophylline (0 02 mg/mL) toluene (0 30 mg/mL) propylbenzene (0 45 mg/mL)
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flow, are compared to the standard monolith and illustrated in both Figures 2 (PSF) 
and 3 (CF). The PSF had the highest gain of up to 28% in efficiency (206,270 N/m) in 
comparison to the HR monolith (160,660 N/m). The CF monolith saw a drop in 
efficiencies over the range shown in Figure 3 when forcing a lower portion of the bulk
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and sensitivity gains in comparison to the standard commercial monolith (Chromolith
HR RP-18e 100 x 4.6 mm). The addition of the AFT fittings results in:

 Efficiency improved from 160,000 N/m to 206,000 N/m. 

 Asymmetry values decreased from 1.17 to 1.02.

of theophylline (0.02 mg/mL), toluene (0.30 mg/mL), propylbenzene (0.45 mg/mL), 
butylbenzene (0.60 mg/mL) in the mobile phase. All chemicals were purchased from 
Sigma Aldrich (Dorset, UK) and used as received. All mobile phases were prepared 
from HPLC-grade solvents purchased from Fisher Chemicals (Loughborough, UK). 
The latest generation monolith was converted to a parallel segmented flow monolith by 
replacing the standard outlet with an AFT ensemble (frit and fitting). Conversion of the 

efficiencies over the range shown in Figure 3, when forcing a lower portion of the bulk 
flow through the central region of the column inlet, while keeping the outlet central flow 
constant at 33%. The efficiency improvements suggest that as with particulate 
columns, the Chromolith HR suffers from some radial heterogeneity, which may be 
overcome using AFT.

FIGURE 4. Asymmetry of the parallel segmented flow monolith vs. standard 
monolith.
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PSF monolith to a curtain flow involved replacement of the standard inlet with the AFT 
ensemble. The flow diagrams are best visualized schematically in Figure 1. FIGURE 2. Efficiency of the parallel segmented flow monolith vs. standard 
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with an optimal ratio of 35–40% through the central region of the column inlet (Figure 7). 
A two-fold increase of peak height was achieved when 40% of the bulk flow was directed 
through the column centre. The CF configuration (illustrated in Figure 1) allows for the 
injection to enter only via the central stream inlet of the CF monolith, hence the wall 
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