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1 What is FRX? 
FRX is a cost effective modular flow reaction synthesis system, simple to use and quick to 
set up.  

FRX features: 

�� A wide range of synthesis scales (mg to kg per 24 hours) 

�� A simple control system 

�� Multiple step reaction system 

�� Compact bench-top footprint  

�� Sealed from the atmosphere for inert reaction conditions (argon, nitrogen) 

�� Increased chemical space (e.g. superheating of solvent)  

�� Flow Liquid Liquid EXtraction (Manual FLLEX) 

�� A modular design allows reaction flexibility parallel reactions, sequential reactions 
etc. 

 

To increase the capabilities of the FRX system, simply add extra modules.  A full list of 
modules is given in Section 4 below. 
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2 Why FRX? 
 
�� Higher reaction yields vs. traditional chemistry systems 

�� FRX has been developed in response to the demand for a cost effective controlled 
flow reactor system that is modular and easy to use 

�� FRX is compatible with all homogenous chemistry (resistant to very strong acids, 
bases, organic solvents reactive intermediates, reagents etc.) 

�� FRX’s innovative user-friendly design is based on more than 5 years experience in 
the design and construction of flow systems 

�� FRX offers a number of systems designed to given entry level access to flow 
chemistry, microfluidics, and a route toward flow manufacture 

�� FRX enables the chemist to use FLLEX (an inflow work up module) 

�� Chemistry not normally attainable is achievable in flow, e.g. mono-protection of di-
amines etc. 

�� SAFETY – flow chemistry is intrinsically safer than traditional synthesis methods, e.g. 
oxidations, nitrations, hydride reductions, etc. 
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3 FRX™ systems 
FRX is available in four major variants: 100, 200,300 and 400.  

FRX is a modular system, so the four variants can each be used as a starting point for 
further enhancements. 

3.1 Selection factors 
Use the factors below to decide which system is appropriate for your chemistry needs. 

 

�� How many flow channels do you need?   

FRX 100 and 200 have 2 channels; FRX300 has 3, and FRX400 has 4. 

 

�� What scale of reaction do you wish to perform 

o For milligram scale reaction optimisation  

Pick a system with Microreactors and Sample Loops: FRX200, 
FRX300, FRX400 

o For gram scale preparation 

Pick any system – all FRX systems include 4ml tube reactors 

o For larger scale preparation 

Pick FRX400 or add the 16ml tube reactor 

 

�� Do you want to workup with liquid-liquid extraction? 

 Pick FRX300 or 400 – or add the Manual FLLEX 

 

�� Do you want to use solid supported reagents, catalysts, or scavengers? 

 Pick a system with column reactors: FRX200, FRX300, FRX400 

 

�� Do you want to carry out reactions below room temperature? 

Pick the FRX400, or add the chiller block in addition to the reactor 
adaptor 
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3.2 FRX™100 
3.2.1 System Description 

The FRX100 is an entry-level system, designed to offer users a low cost introduction into the 
world of flow chemistry.   

The FRX100 system includes 2 pumps, to allow a simple combination of 2 reagents in any 
desired ratio.  (Note that two or more unreacting reagents/substrates can often be combined 
in one input so that more than 2 starting components can be used.) 

A tube reactor with an internal volume of 4ml (max output 350 g/24 hours) gives the chemist 
the ability to make relatively significant quantities of material.  The tube reactor is mounted 
on a hotplate to allow temperature control from room temperature to 125°C. (For higher 
temperatures, glass Microreactors are required.)  

The pressurization module allows operation at above ambient pressure, for reaction 
acceleration and to keep evolved gases in solution. 

A collection module unit completes the FRX100. 

 

3.2.2 System photograph 
 

 

3.2.3 System Schematic 
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3.2.4 Component List 
The FRX100 includes the following components: 

Catalogue Number 
Module Name Quantity 

2100632 4ml PTFE tube reactor 1 
2100831 3-input mixer 1 
2101305 FRX Pump  2 
2101307 FRX Pressurisation Module  1 
2101309 FRX Collection Module  1 
2101310 FRX Hotplate  1 
2101352 FRX Pneumatic Adaptor Pack  1 
2101401 FRX 100 Plumbing Set  1 
2110713 Flow Tubing Starter Pack 1 
2100838 Pair tube reactor rings 1 

 

See Section 4 below for upgrade options.  
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3.3 FRX™ 200 
3.3.1 System Description 

The FRX200 allows users to “mix and match” reactors by including Microreactors, column 
reactors and a tube reactor, giving reaction volumes between 250µl and 4ml.  This gives 
users the ability to conduct optimisation and development experiments as well as being able 
to make relatively significant quantities of material.  The inclusion of column adapters gives 
the ability to perform solid phase chemistry (with supported reagents, catalysts or 
scavengers). 

3.3.2 System photograph 

 

3.3.3 System schematic 
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3.3.4 Component List 
The FRX200 includes the following components 

Catalogue Number 
Module Name Quantity 

2100144 250ul - 3 Inlet Microreactor 1 
2100147 Microreactor Header 1 
2100632 4ml PTFE tube reactor 1 
2100831 3-input mixer 1 
2101305 FRX Pump 2 
2101307 FRX Pressurisation Module 1 
2101308 FRX Reagent Module 1 
2101309 FRX Collection Module 1 
2101310 FRX Hotplate 1 
2101311 FRX Reactor Adaptor 1 
2101345 FRX Column Pack 1 
2101352 FRX Pneumatic Adaptor Pack 1 
2101402 FRX 200 Plumbing Set 1 
2110713 Flow Tubing Starter Pack 1 
2100838 Pair tube reactor rings 1 

 

See Section 4 below for upgrade options.  
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3.4 FRX™300 
3.4.1 System Description 
 
The FRX300 introduces liquid phase extraction in flow chemistry.  Building on the 
functionality of the FRX200, this system includes a FLLEX™ (Flow Liquid Liquid extraction 
module), which allows the extraction of organic phases using aqueous media.   

This system is a complete reaction/workup system for chemists wanting to perform flow 
chemistry on a range of systems and scales. 

3.4.2 System photograph 
 

 
3.4.3 System schematic 
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3.4.4 Component List 
The FRX300 includes the following components 

 
Catalogue Number 

Module Name Quantity 
2100144 250ul - 3 Inlet Microreactor 1 
2100147 Microreactor Header 1 
2100632 4ml PTFE tube reactor 1 
2100831 3-input mixer 1 
2101305 FRX Pump  3 
2101306 FRX FLLEX Module 1 
2101307 FRX Pressurisation Module  1 
2101308 FRX Reagent Module 1 
2101309 FRX Collection Module 1 
2101310 FRX Hotplate 1 
2101311 FRX Reactor Adaptor 1 
2101345 FRX Column Pack 1 
2101352 FRX Pneumatic Adaptor Pack  1 
2101403 FRX 300 Plumbing Set  1 
2110713 Flow Tubing Starter Pack 1 
2100838 Pair tube reactor rings 1 

 

See Section 4 below for upgrade options. 
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3.5 FRX™ 400 
3.5.1 System Description 

The FRX400 represents a complete flow chemistry tool-kit providing a wide range of 
functionality.  This system, with two heated (and one cooled) zones is optimized for 
conducting consecutive reactions and includes a range of different reactors over a wide 
range of scales.  From 62.5µl to 16ml (mg to kg synthesis range). 

There are a huge number of experimental configurations, which can be used with the 
FRX400.  The system can be used for very complex, consecutive reactions, but can also be 
used for simple chemistry on a range of scales.   

The FRX400 can also be used to conduct, simultaneously, two (or more) different reactions 
(or the same reaction) on different scales.  This type of scheme is shown below. 

3.5.2 System Photograph 

 

3.5.3 System Schematic 
 

 

 

 

Note that the FRX400 is also capable of running multiple 
experiments simultaneously.  For example the schematic on 
the right shows simultaneous FLLEX workup of one reaction 
workup, and separate tube reactor based production. 
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3.5.4 Component List 
The FRX400 includes the following components 

 

Catalogue Number 
Module Name Quantity 

2100142 62.5ul - 3 Inlet Microreactor 1 
2100144 250ul - 3 Inlet Microreactor 1 
2100146 1000ul - 3 Inlet Microreactor 1 
2100147 Microreactor Header 1 
2100632 4ml PTFE tube reactor 1 
2100633 16ml PTFE tube reactor 1 
2100831 3-input mixer 2 
2101305 FRX Pump  4 
2101306 FRX FLLEX Module 1 
2101307 FRX Pressurisation Module  1 
2101308 FRX Reagent Module 2 
2101309 FRX Collection Module 1 
2101310 FRX Hotplate 2 
2101311 FRX Reactor Adaptor 1 
2101012 FRX Cooling Insert 1 
2101314 FRX Collection Bottle 1 
2101345 FRX Column Pack 2 
2101352 FRX Pneumatic Adaptor Pack  1 
2101404 FRX 400 Plumbing Set  1 
2110713 Flow Tubing Starter Pack 4 
2100838 Pair tube reactor rings 1 

 

See Section 4 below for upgrade options. 
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4 FRX Modules 
4.1 FRX Pumps  
4.1.1 Description 

 

The FRX™ pumps are the start of any flow process.  They feature an easy to use interface, 
highly stable flow profile and are fully user serviceable. Flow rates from 10µl to 10ml per 
minute can be set and the system can generate up to 100 bar of pressure. 

 

4.1.2 Specification 
 

Flow rate  0.01 to 9.99 ml/min 

 (±1%, measured at 1 ml/min) 

Pressure  0-50bar 

Wetted materials  PTFE, Sapphire, Ruby, PEEK 

Control functions  Set flow rate, Set max pressure 

Automatic emergency stop 

Options  External control using RS232 
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4.2 Reagent Module 

 

Chemicals can be introduced to reaction flows using the pumps or by means of flow injection 
loops.  These loops (mounted on a convenient support) are filled from a syringe and the flow 
can then be switched to flush the contents of the loop into the reactor.  Different volume 
injection loops can be fitted to the injection valve. 

All wetted parts are easily replaceable without tools. 
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4.3 Reactor adaptor 
4.3.1 Description  

     

The reactor adaptor is the heart of the FRX™ system.  The reactor adaptor performs two 
vital functions.  Firstly it provides support for both microreactors and column reactors (4 
different sizes) allowing up to four microreactors or columns to be used simultaneously.  
Secondly, the reactor adaptor can provide heating and cooling for any devices mounted on 
it. 

The adaptor can be placed on any standard size hotplate; this allows it to be heated.  The 
chiller block can be fitted in the middle of the system which then allows the temperature of 
the block to be controlled from any standard circulator. 

 

4.3.2 Specification 
The reactor adaptor is designed to hold 4 reactors simultaneously (either column adaptors or 
microreactors).  

 

The reactor adaptor should not be exposed to temperatures exceeding 300°C. 

 

The lid of the reactor adaptor is removable to allow the chiller block to be fitted. 

 

The reactor adaptor constructed from anodised aluminium for compatibility and durability. 
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4.4 FRX Hotplate 
4.4.1 Description 

 

A digitally controlled hotplate with external Pt100 sensor for optimal control of temperature.  
Maximum temperature setting ensures that safe unattended operation is possible.  Digital 
control with an external sensor ensures that the temperature setting is correctly maintained 
in the reaction zone. 

 

4.4.2 Specification 
 

    Temperature range 50-300°C 

      

    Wetted materials 

     - none 
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4.5 Cooling Insert 
4.5.1 Description 

    

The chiller block is a custom designed option for use with the FRX™ reactor adaptor.  This 
unit is designed to allow any re-circulating heater/cooler to heat or cool the reactor adaptor 
and any reactors attached to it. 

 

The chiller block is simply inserted into the reactor adapter as shown here and connected to 
a circulator using the connectors provided. 

 

4.5.2 Specification 

The chiller block is designed for operation in the temperature range -20 to 200°C however a 
moisture free environment should be used when the system is sub-ambient. 

Wetted materials 

The unit is constructed from anodised aluminium for a “wipe-clean” finish and is compatible 
with most common circulating fluids. 
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4.6 Pressurisation Module 
4.6.1 Description 

     

     

The FRX™ pressurisation module is designed to regulate the backpressure of a fluidic 
system.  Operating a fluidic system at elevated pressure allows superheating of solvents and 
reactants, to increase reaction rate without changing the chemistry of the process.  The 
pressurisation module allows the pressure to be adjusted using the control on the top of the 
device - a gauge shows the current set pressure. 

 

4.6.2 Specification 
The pressurisation module is designed to control the backpressure of the system in the 
range 0-10bar. 

The pressurisation module is constructed from anodised aluminium to give a “wipe clean” 
surface.  The BPR (Back Pressure Regulator) is constructed from glass, PTFE and PEEK. 
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4.7 Collection Module 
4.7.1 Description 

 

 

 The collection module is a manually actuated fraction collector for the FRX™ system.  The 
collection module is connected to the FRX™ system using standard 1/16” PTFE tube.  The 
system is compatible with three different vial sizes, and is designed to allow fluids to pass 
through the tip of the system and drop into the vials.  The collection module can be manually 
rotated between one vial and the next with the carousel locating into position at the centre of 
each vial. 

 

4.7.2 Specification 

 

    Vial diameters 

    – 13mm, 20.5mm, 28mm 

 

    Wetted materials 

    – PTFE Tubing, Glass Vials (user choice) 

 

4.7.3 Maintenance 
 

The system is constructed from anodised aluminium to make it wipe-clean and resistant to 
most common chemicals.  The main body is constructed from polyacetal resin to make it 
hard wearing, easy to clean and chemically resistant. 

In case of blockage the tubing within the aluminium needle is easily replaceable.  An Omnifit 
“gripper” type fitting can be used for added stability. 



 

 

  Syrris 

 

FRX System Selection Guide  Page 22 of 28 

4.8 FLLEX™  
4.8.1 Description 

 

FLLEX is an automated liquid/liquid extraction system that is included with FRX 300 and 
400, or is an upgrade choice for FRX 100 and 200. It allows a solvent stream containing the 
chemicals of interest to be washed using a second immiscible solvent stream, followed by 
the automatic separation of the streams. 

How it works - two immiscible liquid phases are brought together in the contactor T-piece. 
The phases form alternate slugs that flow along the contacting pipe as shown below. 

 

Diffusion of molecules between the immiscible slugs occurs rapidly so that full partitioning 
can be achieved in as low as 2.5 seconds. Once contacting has completed the two 
immiscible flow streams are separated, by flowing up against a PTFE membrane as shown 
below. 
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5 Accessories and Consumables 
 

5.1 Microreactors 
5.1.1 Description 

     

The Syrris FRX Microreactors are glass based microchip type chemical reactors.  These 
novel reactor systems are designed to allow micro scale reactions to be conducted easily 
and with the minimum of complication.  The basic chip is inserted into the reactor adaptor to 
give easy mounting on the reactor adaptor. The header bar is then fitted to allow easy 
interfacing of standard 1/16” tubing. 

 

Three different reactor sizes are possible: 62.5µl, 250µl, and 1000µl.  This gives a range of 
different reaction times (the residence time of the chemicals within the reactor changes with 
volume, assuming the flow rate remains constant) and range of throughput (flow rate 
changes with reactor size assuming residence time remains constant). 

Each reactor has up to 3 inputs. Unused inputs can be blocked off easily with a simple 
insert. 

5.1.2 Specification 
Wetted materials 

    Glass 

    PTFE 

    FFKM 
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5.2 Column reactors 
5.2.1 Description 

 

Solid phase columns can be used within the FRX™ system to allow solid materials to 
interact with the flow.  The solids can be catalysts, solid-supported reagents or scavengers 
and are packed into columns which can be either heated or cooled using the reactor 
adaptor. 

 

5.2.2 Specification 

 

A range of different column reactors is available in differing volumes to suit a wide range of 
applications. 

 

    Wetted materials 

    Glass, PTFE 

 

5.3 Tube reactors 
5.3.1 Description 
The FRX™ tube reactor is a large volume micro-fluidic reactor designed to allow large 
volumes of material to be reacted within a microfluidics system.  The tube reactor contains a 
length of PTFE tube designed to allow longer residence/reaction times with higher flow rates.  
The increase in flow rate gives rise to the possibility to manufacture several tens of grams in 
a relatively short period of time. 

     

The tube reactor has a single input and output and therefore needs to be used with a mixing-
T to combine flows before the reactor. 

 

To increase the tube reactors heating and cooling characteristics it is supplied with a locating 
ring which deflects some of the heat from the hotplate away from the top of the reactor 
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making conduction the main mechanism of heat transfer.  A second ring can be added to the 
system to further increase the cooling potential of the system. 

 

5.3.2 Specification 
 

Two different versions of the tube reactor are available – the first has an internal volume of 
4ml whilst the second is 16ml.  The PTFE tubing used within the tube reactor has a 
maximum temperature of 125°C and a maximum pressure  of 10bar. 

5.4 Other Accessories 
 

Catalogue 
Number 

Item Description 

2101346 Micro Reactor Adaptor 

The microreactor adaptor allows microreactors to 
be mounted on the reactor adaptor.  The adaptor 
is designed to allow microreactors to simply clip in 
place making changing reactors simple. 

2101339 

(Size 1&4) 

2101340 

(Size 2&3) 

Column Adaptor 

The column adaptor allows FRX columns to be 
mounted on the reactor adaptor.  They are 
available in two sizes and come complete with a 
cover to ensure even heat distribution. 

2100147 Micro Reactor Header 

The microreactor header is designed to allow 
rapid and repeatable connection of fluidic modules 
into the microreactor.  Using specially designed 
FFKM o-rings this header can be swapped from 
one reactor to another with no need to remake 
connections 

2110723 
(5ml) 

2100156 
(10ml) 

Sample Loops 

Sample loops are used to hold volumes of 
material that can be injected into a flow system 
using the Reagent Module.  Two volumes are 
available 5ml and 10ml.  The sample loops 
contain PTFE tube for maximum compatibility. 

2100156 

(2 input) 

2100831 

(3 input) 

Input Mixers 

The input mixers are used in conjunction with tube 
reactors to allow more than one liquid component.  
Versions are available with either two or three 
inputs. 

2101350 Collection Needle 

The collection needle can be used with the 
collection module to hold tubing in line with the 
desired vessel.  They are also used with collection 
bottles to allow tubing to be conveniently changed 
from one bottle to another. 

2101352 Pneumatic Adaptors 

This set contains a range of adaptors offering 
connectivity between the 4mm air pipes used on 
both the FLLEX and Pressurisation modules to a 
variety of laboratory air-line outlets. 

2101353 Temperature Probe 
This is a replacement temperature probe for the 
FRX hotplate.  It comes complete with connection 
for the back of the hotplate 
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5.5 Consumables 
 

Catalogue 
Number 

Item Description 

2101314 FRX collection bottle boxed 
500ml “SCHOTT DURAN” collection bottle with 
cap to accept collection needle 

2101336 FRX collection vials, small (50 pk) 2ml Glass vials for use in Collection Module 

2101337 FRX collection vials, medium (50 pk) 8ml Glass vials for use in Collection Module 

2101338 FRX collection vials, large (50 pk) 40ml Glass vials for use in Collection Module 

2101347 
FRX interconnect pack  
(5 x 20cm) 

Five 20cm lengths of PTFE 1.6mm OD 0.5mm ID 
complete with pre-made gripper connections. 

2101348 
FRX interconnect pack  
(5 x 50cm) 

Five 50cm lengths of PTFE 1.6mm OD 0.5mm ID 
complete with pre-made gripper connections. 

2101349 
FRX interconnect pack  
(5 x 100cm) 

Five 100cm lengths of PTFE 1.6mm OD 0.5mm 
ID complete with pre-made gripper connections. 

2101407 FRX bottle pack (250ml) 
Set of five 250ml “SCHOTT DURAN” bottles with 
septum lids for use with FRX system 

2101351 FRX bottle pack (500ml) 
Set of five 500ml “SCHOTT DURAN” bottles with 
septum lids for use with FRX system 

2101355 FRX FLLEX maintenance pack 
A spares pack containing gaskets, membranes 
and diaphragms. 

2101356 
FRX pressurisation module 
maintenance pack, 

A spares pack containing gaskets and 
diaphragms. 

2101357 FRX pump maintenance pack, 

A spares pack containing seals, check valves and 
filters. 

(Other spares items are available – contact Syrris 
for details) 

2101401 FRX 100 plumbing set 

A set of PTFE 1.6mm OD 0.5mm ID tubes for 
connection of an FRX100 system.  Complete with 
Gripper fittings where appropriate. 

2101402 FRX 200 plumbing set 

A set of PTFE 1.6mm OD 0.5mm ID tubes for 
connection of an FRX200 system.  Complete with 
Gripper fittings where appropriate. 

2101403 FRX 300 plumbing set 

A set of PTFE 1.6mm OD 0.5mm ID tubes for 
connection of an FRX300 system.  Complete with 
Gripper fittings where appropriate. 

2101404 FRX 400 plumbing set 

A set of PTFE 1.6mm OD 0.5mm ID tubes for 
connection of an FRX400 system.  Complete with 
Gripper fittings where appropriate. 

2110713 Flow Tubing Starter Pack 

A range of PTFE 1.6mm OD 0.5mm ID tubes and 
other accessories useful when getting started in 
flow chemistry. 
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6 Full Module List 
Each system can be enhanced by choosing from the Module list below, or you can build your 
own customized system. 

Part Number  Description 

2100144 FRX MICROREACTOR - 250ul - 3 INLET CHIP 

2100142 FRX MICROREACTOR - 62.5ul - 3 INLET CHIP 

2100146 FRX MICROREACTOR - 1000ul - 3 INLET CHIP 

2100147 FRX MICROREACTOR PIPE HEADER 

2100632 4ml PTFE TUBE REACTOR 

2100633 16ml PTFE TUBE REACTOR 

2100831 TUBE REACTOR INPUT CONNECTOR, 3-in, PEEK 

2101300 FRX SOFTWARE  

2101305 FRX PUMP  

2101306 FRX FLLEX MODULE ASSEMBLY  

2101307 FRX PRESSURISATION MODULE  

2101308 FRX REAGENT MODULE  

2101309 FRX COLLECTION MODULE  

2101310 FRX HOTPLATE WITH PROBE 

2101311 FRX REACTOR ADAPTOR 

2101312 FRX COOLING INSERT 

2101314 FRX COLLECTION BOTTLE  

2101336 FRX COLLECTION VIALS, SMALL (50 PK)  

2101337 FRX COLLECTION VIALS, MEDIUM (50 PK)  

2101338 FRX COLLECTION VIALS, LARGE (50 PK)  

2101339 FRX COLUMN ADAPTOR 1 (Sizes 1 & 4) 

2101340 FRX COLUMN ADAPTOR 2  (Sizes 2&3) 

2101341 FRX COLUMN, SIZE 1 

2101342 FRX COLUMN, SIZE 2 

2101343 FRX COLUMN, SIZE 3 

2101344 FRX COLUMN, SIZE 4 

2101345 FRX COLUMN PACK 1 OF EACH SIZE  

2101346 FRX MICROREACTOR ADAPTOR  

2101347 FRX INTERCONNECT PACK (5 x 20cm) 

2101348 FRX INTERCONNECT PACK (5 x 50cm) 

2101349 FRX INTERCONNECT PACK (5 x 100cm) 

2101350 FRX COLLECTION NEEDLE  

2101351 FRX BOTTLE PACK  

2101352 FRX PNEUMATIC ADAPTOR PACK  

2101353 FRX TEMPERATURE PROBE 

2101354 FRX REAGENT LOOP SYRINGE 

2101355 FRX FLLEX MAINTENANCE PACK 
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2101356 FRX PM MAINTENANCE PACK 

2101357 FRX PUMP MAINTENANCE PACK 

2101401 FRX 100 PLUMBING SET  

2101402 FRX 200 PLUMBING SET  

2101403 FRX 300 PLUMBING SET  

2101404 FRX 400 PLUMBING SET  

2110713 FLOW TUBING STARTER PACK 

 


