
 

 

   

 

 

 

8-channel Automated SPE 

SPE-03 

  
For efficient handling of  

large volume water samples as 

well as small volume soil, 

forensic and food samples 

 



 

 

 

 

 

  

  

About PromoChrom 
 

PromoChrom Technologies focuses on the development of sample preparation solutions 
for trace analysis.  

 

 

SPE-03 

High efficiency. Low complexity. 

 

 

Since 2005, PromoChrom has developed the SPE-01 and SPE-03 cleanup 
stations, SPE-04 online/offline SPE’s, LC-04 online SPE, RT-01 sample 
purifier and SPE-06 mini SPE. Each of the instruments target specific 
applications.   

In 2011, PromoChrom developed the flow-path-integration technique 
for liquid handling.  It combines various switching valves into one liquid 
handling module. This technique simplified the structure of our 
instruments considerably, making the instruments more affordable and 
more reliable. 

In 2017, “Two-tier online SPE” was invented by PromoChrom which uses 
a second SPE column for online SPE. This method significantly increased 
the detection sensitivity and mitigated column compatibility and 
clogging issues commonly found in online SPE systems 

Today, we continue to look for more opportunities and breakthroughs 
in laboratory process automation  

 

 

SPE-03 multi-channel cleanup station is designed for 

simultaneous extraction of multiple samples. 8 samples can be 

processed in parallel with the distribution system consisting of 

just two of our patented valves. Its simple touchscreen 

interface makes method editing quick and easy. By providing 

constant flow rate and well controlled elution procedures, SPE-

03 helps to improve quality and efficiency of trace analysis and 

relieve chemists from tedious sample preparation routines.  It 

can be used for the extraction of large volume water samples, 

as well as small volume samples (such as soil extracts, forensic 

samples, and food samples).  
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Reduced Number of Valves 

This design has replaced the conventional 

method of using one stream selection valve 

and one isolation valve per channel. Not only 

does it save space and reduce complexity, 

there is also more room for other 

functionalities. 

 

 

 

 

 

 

 

 

 

 

Patented Valve Design to Achieve 
Complex Liquid Handling 

PromoChrom’s multi-functional valve shown 

below is based on our flow-path-integration 

technique. The function of one such valve is 

equivalent to several normal stream selection 

valves and isolation valves.  

 

 

 

 

 

 

 

With one stream selection valve and an 8-

channel distribution valve, the SPE-03 can 

provide isolated flow paths for 8 samples, 

choose from 6 solvents, blow air and nitrogen 

as well as perform solvent mixing. See diagram 

below for a 4-channel example.   

1. Working Principle 

Simple and robust design 
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Valves in conventional systems 

Solvents 

Air, nitrogen, 

mixing chamber 

Sample 

Syringe pump 

SPE column 

Channel 1 

Channel 4 

Channel 3 Channel 2 

 

• Low Maintenance Requirement 

With much fewer parts in operation, very  

little maintenance and part replacement is 

required. 

 

• Small and Lightweight 

The 8-channel SPE-03 is 34 x 34 x 45 cm in  

size and only weighs 13kg. It can be easily 

placed in the fume hood or on crowded lab 

benches. 

 

Design Benefits : 

 



  
 

 

 

  

■  Touchscreen Interface 

 

 

 

 

 

 

 

The SPE-03 now comes equipped with a resistive 

touch screen interface that works even under wet 

conditions. Sample selection and method editing 

can be intuitively performed in just a few steps. 

When running, the screen highlights the current 

step being run and displays its processed volume. 

 

■ Nitrogen Drying  

Nitrogen drying of sorbent material can be 

programmed into the methods. This step can be 

time-controlled or until the user wishes to resume. 

 

 

 

 

■  8-Channel System 

The SPE-03 processes 8 samples up to 4L in 

parallel. Our multi-channel valve has separate 

flow paths for each sample to remove cross-

contamination.  

 

■  Small / Large Volume Samples  

The SPE-03 sample rack can accommodate 12mL 

to 20mL sample tubes for small volume samples 

or tubing adapters for large volume samples. The 

adjustable sample rack provides: 

• Open access to SPE columns 

• Clearance for filling up sample tubes 

• Tubing adjustment for different bottle 

heights 

 

 

 

 

 

 

 

 

 

 

■ Sample / Solvent Waste Outlets   

Sample and solvent wastes exit through their 

respective tubing. This ensures that organic and 

aqueous wastes are separated and prevents 

waste bottles from filling up too quickly. 

2. Features 

Versatile and Easy to Use 
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No Teflon moving parts 

Applications that are sensitive to Teflon (such as the 

analysis of PFAAs in water) can benefit from our 

minimal-Teflon option which comes at no additional 

cost. Simply request this option when you order 

Minimal-Teflon option  

12mL and 20mL 

sample tubes 

Tubing adapters 



  

  
■ Customizable Fraction Collection  

 Tray 

The default fraction collection tray on the SPE-03 

holds one row of 12mL and one row of 50 mL 

centrifuge tubes and separate outlets for sample 

and solvent waste. Per customer request, the tray 

can be modified for smaller waste volume and 

fraction sizes. 

 

■ Automatic Rinsing/Cleaning of 
Sample Tubing and Container 

The SPE-03 can rinse the sample containers using 

1 or 2 solvents and then add the rinsate back to 

the SPE columns to improve recovery.   

 

 

 

 

 

 

 

 

 

 

Strong Rinse - system dispenses a strong jet 

of solvent that can rinse up to eight 1L 

bottles. Requires MOD-004 bottle rack. 

 

■ Solvent Mixing 

Two solvents can be mixed at specified ratios to 

enable gradient elution 

 

■ Column Blockage and Smart  
 Detection 

The system can detect the blockage of SPE 

columns and reduce the flow rate accordingly. If 

blockage continues, an alarm will sound and the 

instrument will pause for the user to step in. 

 

 

 

 

 

■ Compatible with Common SPE  
 Columns 

SPE-03 uses an innovative adapter to 

accommodate 1, 3, and 6 mL SPE columns. 

Custom adapters are available for other sizes.  

 

 

 
 
 
 
 

■ SPE Disk Compatible 

A disk kit (MOD-003) can be used for each 

channel that requires SPE disks. Up to 4 disk kits 

can be mounted to our sample bottle rack.  

 

■ Adjustable Display 

The touch screen display can be tilted up to 45 

degrees, allowing the system to be conveniently 

operated while standing or sitting.  
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MOD-004   

Sample Bottle Rack 

The sample bottle rack is designed for easy sample 

loading of larger sample bottles (up to 1L) and 

performing bottle rinsing. It can be customized based 

on your container type. 

 

 

 

 

 

 

 

 

 

 

 

MOD-003  

SPE Disk Kit 

The disk kit can be used for 47mm SPE disks and are 

mountable to our sample bottle rack. For disk 

operation, SPE-03 can perform activation of the 

membrane, sample loading, washing and drying of the 

membrane, and fraction collection.  

 

SPE Columns 

We provide a wide selection of 1mL/3mL/6mL C18, 

PSA, SCX, SAX and PEP cartridges. For more 

information on part number and pricing, please visit: 

 

https://www.promochrom.com/columns.html 
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3. Accessories 

Catered to Your Application 

 

 

 

1L glass bottles 250mL PP/PE bottles 



 

   
Simultaneous extraction of pollutants of various properties in large 
volume water samples 

In the analysis of large volume water samples, the pollutants to be monitored can have very different 

properties. One sample may need to be processed several times to have all the pollutants extracted. This 

application describes a new method for simultaneous extraction of pollutants with very different properties. 

The targeted compounds used are: Phenathrene, Methyl parathion, Caffeine and Benzidine 

The SPE-03 is configured as follows: 

SPE Column Column location Target compounds 

C18 (Column 1) Sample rack, before syringe pump ▪ Low-polarity compounds 

▪ Particles and sticky compounds 

(eg. Benzopyrene and PCBs) 

GCB (Column 2) Column rack, after syringe pump Mid to high-polarity compounds 

 

The difference of this approach with other two-column in series methods is that water sample is first drawn 

into column 1 and then then pushed into column 2.  Fraction collection is done by inserting column 1 into 

column 2. 

Advantages  

Much lower resistance in liquid delivery and more tolerance to blockage on columns 

Particles and sticky compounds are retained by column 1. They will not cause damage to the syringe 

pumps and valves. 

 

Procedure 

 

 

 

4. Application Example 

 

 

 

Pre-condition column 

1 and column 2 with 

methanol.  

 

 

Load 500 mL water sample 

through columns 1 and 2. 

Pause process automatically 

after sample loading 

Insert column 2 into column 

1 and place them on the 

column rack. Air purge 

sorbent then elute with 2.5 

mL DMF and collect fraction 
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4. Specifications 

 

 

SPE-03 Method Parameters 

*Inlet 2 is left out because solvent mixing is not needed in this case 

Action Inlet 1 Flow rate Volume Remarks 

Rinse W Solvent 1 10 mL/min 5.0 mL Use solvent 1 (methanol) to pre-condition 

columns 1 and 2 

Add Sample Sample 8 mL/min 500.0 mL Load 500 mL sample 

Wait - Manual 

Resume 

- Automatic pause. After placing column 2 onto 

column 1, press resume 

Elute Solvent 2 8 mL/min 10.0 mL Wash columns 1 and 2 with water 

Air-purge Air 10 mL/min 10.0 mL Purge away water in columns 

Collect 1 Solvent 3 6 mL/min 2.5 mL Collect 2.5mL fraction using DMF 

 

 

Results 

The collected fractions were analyzed by an Agilent 1100 HPLC with quaternary pump and a VWD detector. 

 

 

 

 

 

 

 

 

 

Further analysis indicates that methyl parathion and phenanthrene are all trapped by the C18 column, 

caffeine is mainly trapped by the GCB column with 5-7% trapped by the C18 column, around 10% of 

benzidine is trapped by each column. The low recovery of benzidine is due to its strong ionization. It may 

be improved by using ion pair reagents or by adding an ion exchange sorbent to the C18 column (or a 

mixed mode column).  

Using two columns in this arrangement does not increase the liquid transfer resistance, making the 

operation more tolerant to blockage by particles in the samples. When necessary, a third column may be 

added after column 2. By using elution in reversed direction, a 2.5mL solvent can recover all the trapped 

analytes. This removes the need for a further concentration step. 

 

 

1. Acetone 

2. Caffeine, RT = 4.21 

3. Benzidine, RT = 5.62 

4. Methyl parathion, RT =5.19 

5. Phenanthrene, RT = 8.14 

 

Out of the 4 compounds, recovery 

is >95% for caffeine, methyl parathion 

and phenanthrene. Recovery of 

benzidine is only 18-20%. 
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Parameters Details 

Sample capacity 8 samples per batch, parallel processing 

Volume of sample 0.5 mL to 4000 mL 

Material of wetted parts Teflon, PEEK, 316 Stainless steel or ceramic, Pyrex glass 

System control 4.3-inch resistive touch screen 

Solvent capacity 6 solvents 

Flow rate 0.5 to 60 mL/min 

Method functions Prime – clean valve and pump with selected solvent(s) 

Elute – pre-condition or wash cartridge with selected solvent(s) 

Add Sample – load sample onto SPE cartridge 

Collect – elute with selected solvent(s) and collect eluent in specified 

fraction tubes. Can also collect sample directly into fraction tubes. 

Air-purge – use air to purge residual fluid through columns into fractions or 

waste 

Blow N2 – Blow nitrogen for a specified amount of time or until user 

manually triggers next step 

Rinse – rinse sample containers and deliver rinsate into fraction tubes or 

waste. Can select between gentle and strong rinse. 

Clean – deliver selected solvent(s) into sample containers followed by 

optional air purge to clear solvent(s) from liquid lines 

Wait – pause run for a specified amount of time or until user manually 

triggers next step 

Pressure limit of pump 6 bar 

Pump reproducibility 

(C.V. %) 
<2.5 % 

Power consumption Input: 110-240Vac @ 30W, Output: <1.25 A at 24 VDC 

Weight 13 kg 

Dimensions 34 cm x 34 cm x 45 cm (width x depth x height) 
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5. Specifications 

 

 



 

 Part No. Description 

SPE-03 

8-channel SPE-03, 24V power supply, touch screen stylus pen, solvent bottle 

adapters, 12mL or 20mL sample tubes, sample bottle adapter tubing and 

user manual 

MOD-003 
Disk kit for using 47mm SPE disks, includes disk holder, sample bottle 

adapter and tubing. One disk kit is required for each channel. 

MOD-004 

Sample bottle rack with bottle adapters and tubing. 

- Single rack for 8 250mL bottles 

- Two racks for larger bottles 

 

 

 

 

 

 

 

 

 

 

PromoChrom Technologies 

 

info@promochrom.com 

1-833-772-4766 

Unit 6, 12180 Horseshoe Way,  

Richmond, BC V7A 4V5 

Canada 

6. Ordering Info 
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