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A Design of Flow Electrolysis Cell for ‘Home’ Fabrication  
Ana A. Folgueiras-Amador, Alex Teuten, Derek Pletcher, and Richard C. D. Brown* 

Despite a large literature on organic electrosynthesis, it has never become a routine procedure in organic synthesis 
laboratories. One reason is certainly a lack of attention to the design of the cell used for the electrolysis; an appropriate cell 
is the dominant factor in determining the rate of conversion and the final conversion. Beaker cells predominate in published 
laboratory electrosyntheses but their use can limit reaction performance, and ease of scale-up, particularly where high rates 
of conversion are required without compromising selectivity for the desired product.  This paper describes a simple design 
of a flow cell for operation in a recycle mode that is straightforward to fabricate and its performance is illustrated with 
anodic and cathodic electrosyntheses. The advantages of using turbulence promoters in the flow channel and a three 
dimensional electrode (reticulated vitreous carbon) are demonstrated. The cell allows the preparation of  up to 5 mmol/hour 
of isolated product, and 20 mmol of product can be obtained over 4 h with high conversion of starting material. The cell 
design is readily scalable to enable the synthesis of larger quantities of product, and provides the capability to introduce a 
separator for organic electrosynthesis in a divided mode. 

Introduction 
Electrolysis remains attractive for organic synthesis because it 
achieves chemical change without expensive, toxic or 
hazardous reagents. It usually operates close to ambient 
temperature and pressure and can achieve selective 
transformations without the formation of secondary product 
streams that require treatment before discharge into the 
environment. Moreover, there is a very extensive literature 
describing many interesting and useful transformations.1 Why 
then is electrosynthesis not more routinely used in laboratory 
organic synthesis?  Widely used chemical syntheses generally 
seek to combine good selectivity with a reasonable rate of 
reaction leading to a high conversion of reactant to product; 
experience suggests that electrosynthesis may struggle to 
achieve high fractional conversion in a reasonable time. One of 
the factors that strongly influences the performance and 
convenience of an electrosynthesis is the cell design.  
Beaker electrolysis cells can be put together using readily 
available, standard laboratory items.2 However, rates of 
conversion can be relatively slow, requiring extended 
electrolysis times to reach high conversions.  Moreover, the 
performance of a beaker cell depends on many parameters 
(including the dimensions of the container, the geometry, 
materials and dimensions of the electrodes, the distance 
between the working and counter electrodes, the positioning of 
any stirrer with respect to the electrodes and container walls, 
the rate of rotation of the stirrer etc.) and all this information is 

rarely reported making it difficult to reproduce the synthesis in 
other laboratories. In addition, beaker cells do not facilitate 
scale-up of electrosynthesis; increasing the size of beaker and 
the electrodes according to the scale of the experiment may not 
be convenient, and in isolation, will not scale the synthesis 
satisfactorily. 
Flow cells can be operated either with a reservoir and recycle of 
the reactant through the cell or in the single pass mode.3,4 
Recently, cells with an extended cell channel length have been 
described and they can be successful in giving a high conversion 
in a single pass as well as a conversion rate of a few 
grams/hour.4 Such cells, however, often have features that are 
more challenging to fabricate and the cell design may not allow 
dimensions to be extended significantly where substantial 
scale-up is the objective. When operated in a recycle mode, 
flow cells can achieve much superior performance to beaker 
cells but still have the reputation of being expensive to purchase 
and complex to fabricate.5 This paper describes and 
characterises the design of a small flow cell with components 
that are easily machined and put together in a small workshop. 
The electrode material is conveniently exchanged and can 
include plates, foils or porous 3D materials such as reticulated 
vitreous carbon,6 where appropriate for the chemistry targeted. 
The cell described is intended to allow formation of   ̴5 mmol h–

1 of product with a high conversion, but the dimensions of the 
cell and reservoir volume are readily increased to allow higher 
rates of product formation. Three electrosyntheses are used to 
demonstrate the capabilities of the cell. 

Results and discussion 
Electrolysis cell description 
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Figure 1: Components of the cell with RVC electrode: 1. Copper plate current connector 
2. Carbon/PVDF composite plate; 3. PTFE working electrode compartment with RVC 
anode; 4. PTFE counter electrode compartment filled with stack of fine polymer meshes; 
5.  Stainless steel plate cathode. For assembly, see the Supporting Information. 

The components for the cell with RVC anode are shown in 
Figure 1. The components are: (1) a copper plate (70 mm x 40 
mm x 3 mm thick) that ensures good and uniform electrical 
contact to the C/PVDF composite plate; the copper plate has 
ears to make electrical connection and two holes for solution 
entry and exit; (2) a carbon/PVDF composite plate (70 mm x 40 
mm x 4 mm thick) with holes for solution entry and exit; (3) a 
PTFE plate (70 mm x 40 mm x 10 mm thick) with the solution 
compartment cut out. The central portion of the solution 
compartment is 30 mm long 20 mm wide and houses snugly an 
RVC block (30 mm x 20 mm x 10 mm thick).  The compartment 
has short entry and exit lengths to smooth the flow through the 
cell; (4) the counter electrode compartment consisting of a PTFE 
plate (70 mm x 40 mm x 3 mm thick) with the centre portion cut 
to allow solution flow; the cut out portion is a mirror image of 
that in component 3. The cut out zone is filled with a stack of 7 
fine polyester meshes (1000 µm aperture) cut to the shape of 
the solution compartment. This stack acts as a turbulence 
promoter and allows the counter electrode to apply pressure 
across the cell to ensure good electrical connection between 
the RVC working electrode and the carbon/PVDF composite 
backing plate; (5) the other electrode is a 316 stainless steel 
plate (70 mm x 40 mm x 3 mm thick) with ears to make electrical 
connection and two holes (diameter 4.77 mm) for solution entry 
and exit with connectors to 3/16 inch tubing. All components 
have small holes in two corners to allow their facile alignment 
with two thin rods during assembly. Leak free operation was 
ensured by clamping the cell within two aluminium endplates 
with 6 bolts (torque: 3–4 Nm). A thin insulating polymer sheet 
was placed between the steel and copper electrodes/current 
contacts and the aluminium endplates. CAD drawings of the 
components are included in the Supporting Information. 
For experiments without an RVC electrode, the cell set-up was 
similar except the 10 mm thick solution compartment was 
removed and the interelectrode gap was formed with only the 
3 mm thick compartment. There was the option of filling the 
central space with a stack of fine polymer meshes. The cell could 
also be operated in a separated mode by including a Nafion® 

438 membrane between the two polymer solution 
compartments. 
PTFE tubing (1/8’’ x 3/16’’) was used to connect the solution 
reservoir to the cell. Flangeless PEEK fittings 5/16-24’’ flat-
bottom (for 3/16’’ OD tubing) and Flangeless PEEK fittings 
1/4-28’’ flat-bottom (for 1/8’’ OD tubing) were purchased from 
Kinesis (Part No. XP-132 and XP-330 respectively). The reaction 
solution was prepared in a conical flask and stirred during the 
electrolysis to ensure homogeneity. 

Electrosyntheses 

Initially, the performance of the cell was examined using anodic 
methoxylation of N-formylpyrrolidine (1) as a model reaction 
(Figure 2).7, 4d,e Electrolyses were carried out with 50 mL of a 0.1 
M solution of N-formylpyrrolidine (1) + 0.05 M Et4NBF4 in MeOH 
cycling through the flow cell. The fractional conversion of 1 to 
2-methoxy-N-formylpyrrolidine (2) is reported as a function of 
time for three electrolyses with different cell configurations 
(Figure 2); the flow rate of the reactant solution was 36 mL min–

1 and the cell current was 160 mA.  This cell current was selected 
after determining the cell currents for a mass transfer 
controlled reaction in three different cell configurations (see 
Supporting Information).4d Enhanced mass transfer in the 
reactor is achieved by increasing the flow rate of the reactant 
solution, and 36 mL min–1 provides a good level of mixing within 
the capability of typical laboratory pumps. With the flat plate 
anode, the conversion of 1 to 2 increases steadily with time but 
the fractional conversion reaches only 0.4 after 1 h and 
thereafter increases only very slowly. 

 

 

Figure 2. Anodic methoxylation of N-formylpyrrolidine (1). Fractional conversion of 1 to 
2-methoxy-N-formylpyrrolidine (2) as a function of time. Solution was 50 mL of 0.1 M N-
formylpyrrolidine + 0.05 M Et4NBF4 in MeOH. Solution flow rate: 36 mL min–1. Cell 
current: 160 mA. a GC calibrated using solutions of 1 of known concentrations. 

Improving the mass transfer in the cell by filling the solution 
compartment with a stack of polymer meshes to act as 
turbulence promoters, led to a modest improvement in the rate 
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of conversion (fractional conversion of 0.55 after 1 h).  A more 
substantial increase in the rate of conversion was achieved by 
filling the solution compartment with a three dimensional 
anode separated from the counter electrode by a stack of fine 
polymer meshes. With the reticulated vitreous carbon anode 
having a high electrode area and giving effective turbulence 
promotion, the conversion after 1 h rises to 0.70 and conversion 
continues at a good rate reaching 97% after 90 min, and with a 
high current efficiency (89%). Extending the electrolysis beyond 
this conversion leads to some over oxidation to the dimethoxy-
derivative 3. 
Clearly, the RVC anode is a valuable asset in designing 
convenient synthesis and a reaction giving a fractional 
conversion >0.9 of 5 mmol of compound in 80 min is usually 
acceptable for many practical research laboratory applications. 
The optimal performance of three dimensional electrodes, 
however, requires all the electrode surface being active and this 
depends on a favourable potential distribution throughout the 
3-D structure; IR drop through the solution tends to reduce this 
activity with distance through the electrode away from the 
counter electrode.5a,b In order to explore this limitation, a series 
of electrolyses were carried out with a much lower reactant 
concentration, 0.01 M, thereby reducing the local current 
densities and hence these IR drops.  Figure 3 reports fractional 
conversion vs time for three cell currents with the RVC anode 
cell with a feed solution containing 0.01 M N-formylpyrrolidine 
(1) and 0.05 M Et4NBF4 in MeOH.  With this reactant 
concentration, full conversion can be achieved and the time to 
full conversion is decreased significantly. It is also seen that 
continuing the electrolysis beyond full conversion leads to over 
oxidation with the mono-methoxylated product to the di-
methoxylated product 3. Di-methoxylated product 3 is not 
formed, however, at lower conversions and this is an indication 
that mono-methoxylated product 2 is significantly more difficult 
to oxidise than N-formylpyrrolidine (1); its oxidation potential is 
much more positive. 

 
Figure 3. Fractional conversion of N-formylpyrrolidine (1) to 2-methoxy-N-
formylpyrrolidine (2) as a function of time with the RVC anode. Solution was 50 mL of 
0.01 M N-formylpyrrolidine + 0.05 M Et4NBF4 in methanol. Solution flow rate: 36 mL min–

1. Cell current: 40 mA (green), 60 mA (blue), 100 mA (orange). a GC calibrated using 
solutions of 1 of known concentrations. 

The fastest conversion is observed with the highest cell current 
when a fractional conversion of 0.9 is achieved in 17 min and at 
this time, the fractional current efficiency is > 0.9. With a 

current of 100 mA, the cell is operating close to mass transfer 
control throughout the structure as may be shown by fitting the 
conversion vs time data to equation SI3 (see Supporting 
Information) with a value kmAe = 0.02 s–1.5b,8 This is very similar 
to the value obtained from voltammetry for the reduction of 
ferricyanide (see Supporting Information) and the deposition of 
copper from an acid sulfate solution.8,9 With the lower cell 
currents (40 and 60 mA), the oxidation takes longer because the 
electrode reaction is not fully mass transfer controlled (Figure 
3, green and blue lines, respectively), and the reaction rate 
depends on the current applied. 
In order to increase the productivity of the cell with the RVC 
anode, the influence of cell current on electrolyses with 0.1 M 
N-formylpyrrolidine was investigated (Figure 4). With a cell 
current of 160 mA, a fractional conversion of 0.9 was reached 
after 80 min.  This corresponds to a productivity of 3.4 mmol h–

1 (0.4 g h–1). In terms of both conversion and productivity this 
small cell is achieving a satisfactory performance for many 
laboratory syntheses. Doubling the cell current can be seen to 
allow much faster electrolysis reaching a similar conversion in 
only 50 minutes, but it was not possible to increase the amount 
of the product 2 further using this cell current; continuing 
electrolysis led to loss of 2-methoxy-N-formylpyrrolidine (2) and 
formation of the di-methoxylated product 3.  It was, however 
possible to achieve a higher conversion to 2 by reducing the cell 
current to 160 mA after 40 minutes. Under these conditions, the 
current efficiency is 95% and the electrolysis time is reduced by 
about 30%. This illustrates the advantage of reducing the cell 
current periodically during the electrolysis. 

 
Figure 4. Fractional conversion of N-formylpyrrolidine to 2-methoxy-N-formylpyrrolidine 
as a function of time with the RVC anode. Solution was 50 mL of 0.1 M 
N-formylpyrrolidine + 0.05 M Et4NBF4 in methanol. Solution flow rate: 36 mL min–1. Cell 
current: 160 mA (orange line), 320 mA (blue line), 320 mA for 40 minutes, 160 mA 
thereafter (green line). a GC calibrated using solutions of 1 of known concentrations. 

The capabilities of the cell are further illustrated by two 
electrosynthetic transformations. The first reaction was anodic 
decarboxylative etherification of 1-adamantanecarboxylic acid 
(4) to form the methoxylated product 5 using 5 mol % of K2CO3 
as a base to form the oxidisable carboxylate species, which also 
serves as supporting electrolyte to improve the conductivity of 
the medium (Scheme 1).10 When carried out with the RVC 
anode, only a single product was formed and the conversion 
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was 80% after 2 hours, while with the flat C/PVDF electrode the 
reaction only reached 25% conversion (see Supporting 
Information). 

 
Scheme 1. Electrochemical methoxylation of adamantane using anodic decarboxylation. 

The second reaction explored concerned electrochemical 
transformation of N-PMB 4-iodobenzamide (6, Scheme 2), a 
substrate that is electroactive at both anode and cathode. 
When electrolysis of 6 was conducted in the undivided recycle 
cell, the major product was compound 7. Both reductive C—I 
bond cleavage at the cathode and anodic methoxylation α to 
the nitrogen atom occurred; subsequent cleavage of aminal 7 
to give benzamide required an acid treatment following the 
electrolysis (without a separator cathodic processes maintain 
neutrality of the electrolyte). Selective oxidative cleavage of the 
PMB group from 6 was realised by introducing a Nafion® 438 
membrane between anolyte and catholyte chambers. The 
deprotected product, 2-iodobenzamide (9), was obtained with 
a fractional conversion of 0.66 after 90 min (2.5 mmol scale) 
using a flat C/PVDF electrode at 160 mA, with full consumption 
of 6 after 165 min (90% isolated yield, 27% current efficiency). 
In this divided mode the anolyte becomes acid so that the 
aminal cleavage occurs in situ within the cell giving 9 directly. A 
substantial improvement in the efficiency of the anodic process 
was obtained using a three dimensional RVC electrode, 
delivering full conversion of 6 to 9 in 55 min (89% isolated yield, 
81% current efficiency). 

 
Scheme 2. Selective anodic and cathodic transformations of compound 6 in divided cell. 

It is also possible to reduce compound 6 selectively using a 
divided cell. The dehalogenated benzamide 10 (2.5 mmol) was 
obtained in 99% yield in 45 min by carrying out the electrolysis 
on a stainless steel cathode at 320 mA. In the cathodic reaction, 

full conversion was achieved at a faster rate, but using an excess 
of current (55% current efficiency). 

Discussion 

The purpose of this paper is not to claim superior performance 
of the described cell compared to commercial flow electrolysis 
cells (e.g. Ammonite,11 C-Flow cells,12 ElectroCell,13 Electrasyn 
flow,14 Vapourtec15). Rather the objective is to show that a flow 
cell suitable for electrosynthesis can readily be put together in 
one’s own laboratory. The cell described operates leak free and 
can deliver a high conversion and a gram of product within two 
hours when an RVC anode is included.  Increasing cell 
productivity and/or the rate of electrolysis can be achieved by 
(a) having a larger electrode area by increasing the width and 
length of the two electrodes (in each case with an appropriate 
increase in other component dimensions and the cell current); 
(b) increasing the flow rate of the reactant solution through the 
cell to improve the mass transfer regime; (c) introducing 
features (e.g. mesh stacks) into the cell to improve the mass 
transfer regime; (d) increasing the concentration of reactant. A 
larger amount of product can also be obtained by simply 
increasing the volume of reactant solution in the reservoir, with 
a commensurate extension of electrolysis time.   
Clearly, including the reticulated vitreous carbon as the working 
electrode enhances significantly the performance of the cell. 
The performance of such a three dimensional electrode is 
limited by IR drop through the structure and this restricts the 
thickness of the RVC that can be used and operation to media 
with a sufficient conductivity.  For laboratory organic 
electrosynthesis, it is sufficient to note that an adequate 
performance can be reached with an electrode thickness of 10 
mm and a medium such as MeOH/0.05 M Et4NBF4. 
It should be noted that in the anodic electrosyntheses herein, 
the counter electrode reaction is hydrogen evolution with the 
formation of base (MeO–). In undivided mode, methoxide 
formed reacts with protons formed during the anodic reaction 
balancing the pH of the electrolyte solution. Cathodic hydrogen 
evolution does not appear to degrade the performance of this 
cell under the high flow rates employed, and may even improve 
the mass transfer regime to the anode.16 
Many different electrode materials can be used if available as 
flat plates, thin foils or coatings on thin foil; the foil can simply 
be laid on the steel and copper electrodes so that they then 
operate as current contacts. 
It should be noted that the electrolyses were carried out using 
a constant current power supply to control the cell. Suitable 
power supplies are available in many laboratories. A controlled 
potential mode of operation is also possible but requires a 
potentiostat, which is not as commonly available. They are also 
more expensive than a power supply and frequently limit the 
cell current that can be used (increasing the electrolysis time). 
We believe that constant current operation is better suited to 
electrolyses in synthetic organic chemistry laboratory. Good 
performance is, however dependent on the choice of an 
appropriate cell current. Too low a value will lead to a longer 
electrolysis time while too high a value will lead to competing 
electrode reactions, causing a lower current efficiency and 
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risking overoxidation and/or other byproducts.  To give the 
fastest electrolysis, the initial cell current should be selected so 
that the electrode reaction is close to mass transfer control and 
estimates for the parameters determining mass transfer in a 
flow cell as a function of flow rate are available in the 
literature.5,6a,8a Even so, the influence of cell current on 
performance should be explored experimentally if an optimum 
performance is desirable. Periodically reducing the cell current 
as the reactant is consumed is always an option. 

Experimental 
2–Methoxy–N–formylpyrrolidine (2) 

The reactor was assembled in undivided mode with the RVC 
anode and a stainless steel cathode. The reactor chamber was 
filled with turbulence promoter mesh stacks. 
Electrolysis in undivided mode was carried out using a solution 
of N–formylpyrrolidine (1, 496 mg, 5.00 mmol) and Et4NBF4 
(543 mg, 2.50 mmol) in MeOH (50 mL). The reactor inlet and 
outlet tubes were inserted into the reservoir solution to allow 
continuous recycling. The current was adjusted to 320 mA (40 
min) then 160 (20 min) and the flow rate to 36 mL min–1. When 
electrolysis was complete (2.0 F, full conversion of 1), the 
solvent was removed under reduced pressure. The product was 
extracted into EtOAc, with recovery of supporting electrolyte by 
filtration. Removal of solvent under reduced pressure afforded 
the methoxylated product as a colourless oil (627 mg, 4.85 
mmol, 97%). No further purification was required.18 
Spectroscopic and physical data for 2 are consistent with 
reported values.7e 
1–Methoxyadamantane (5) 

The reactor was assembled in undivided mode with the RVC 
anode and a stainless steel cathode. The reactor chamber was 
filled with turbulence promoter mesh stacks. 
Electrolysis in undivided mode was carried out using a solution 
of 1-adamantanecarboxylic acid (4, 901 mg, 5.00 mmol) and 
K2CO3 (34.5 mg, 0.250 mmol) in MeOH (50 mL). The reactor inlet 
and outlet tubes were inserted into the reservoir solution to 
allow continuous recycling. The current was adjusted to 160 mA 
(120 min) and the flow rate to 36 mL min–1. When electrolysis 
was complete (2.4 F, full conversion of 4), the solvent was 
carefully removed under reduced pressure. Due to the volatile 
nature of 5, yields were determined using calibrated GC analysis 
(80%). A purified sample of 1-methoxyadamantane (5) was 
obtained as a colourless oil (449 mg, 2.7 mmol, 54%) by 
Kugelrohr distillation (40 °C at 15 mbar) of the crude reaction 
mixture. Spectroscopic and physical data for 9 are consistent 
with reported values.19 
Electrolysis of 2-iodo-N-(4-methoxybenzyl)benzamide (6) 

N-(Methoxy(4-methoxyphenyl)methyl)benzamide (7) 

The reactor was assembled in undivided mode with the RVC 
anode and a stainless steel cathode. The reactor chamber was 
filled with turbulence promoter mesh stacks.  
Electrolysis in undivided mode was carried out using a solution 
of 2-iodo-N-(4-methoxybenzyl)benzamide (6, 918 mg 2.50 

mmol) and Et4NBF4 (272 mg, 1.25 mmol) in MeOH (25 mL). The 
reactor inlet and outlet tubes were inserted into the reservoir 
solution to allow continuous recycling of the reaction solution. 
The current was adjusted to 160 mA and the flow rate to 36 mL 
min–1. After 100 min of electrolysis (4.0 F, full conversion of 6), 
the solvent was removed under reduced pressure. The 
supporting electrolyte (254 mg, 93%) was recovered by 
precipitation from EtOAc (15 mL). Removal of solvent under 
reduced pressure afforded a yellow solid. Purification by flash 
chromatography (EtOAc/hexane, 1:4) afforded the title 
compound 7 as a colourless solid (474 mg, 1.75 mmol, 70%). 
Spectroscopic and physical data for 7 are consistent with 
reported values.20 
2-Iodobenzamide (9) 

The reactor was assembled in divided mode with the RVC anode 
and a stainless steel cathode. A Nafion® 438 membrane was 
placed between the PTFE gaskets of the anode and cathode 
compartments, the latter was filled with turbulence promoter 
mesh stacks. The current was adjusted to 160 mA and the flow 
rate to 36 mL min–1.  
Anolyte: Electrolysis was carried out using a solution of 2-iodo-
N-(4-methoxybenzyl)benzamide (6, 0.918 g, 2.50 mmol) and 
Et4NBF4 (0.272 g, 1.25 mmol) in MeOH (25 mL). The anolyte 
reservoir was connected to the pump for the anodic 
compartment, and the outlet of the reactor was inserted into 
the same reservoir to allow continuous recycling of the reaction 
solution. After 55 min of electrolysis (2.2 F, full conversion of 6), 
the anolyte solution was added to sat. aq. NaHCO3 (10 mL). The 
volume of the resulting solution was reduced to approximately 
50%, under reduced pressure, then extracted with EtOAc (3 x 10 
mL). The combined organic phase was washed with sat. aq. 
NaHSO3 (10 mL) to remove the PMB aldehyde co-product. The 
organic solution was dried over MgSO4, filtered and solvent was 
removed under reduced pressure to afford a brown paste. 
Recrystallisation from EtOAc afforded the title benzamide 9 as 
a colourless solid (550 mg, 2.23 mmol, 89%). Spectroscopic and 
physical data for 9 are consistent with reported values.21 
Catholyte: The electrolysis was carried out using a solution of 
Et4NBF4 (0.272 g, 1.25 mmol) in MeOH (25 mL). The catholyte 
reservoir was connected to the pump for the cathodic 
compartment, and the outlet of the reactor was inserted into 
the same reservoir to allow continuous recycling of the solution. 
N-(4-Methoxybenzyl)benzamide (10) 
The reactor was assembled with a C/PVDF anode and a stainless 
steel cathode. A Nafion® 438 membrane was placed between 
the PTFE gaskets of the anode and cathode compartment. 
Turbulence promoters were used in both anodic and cathodic 
compartments. The current was adjusted to 320 mA (16 mA cm–

2) and the flow rate to 36 mL min–1. 
Anolyte: Electrolysis was carried out using a solution of Et4NBF4 
(0.272 g, 1.25 mmol) in MeOH (25 mL). The anolyte reservoir 
was connected to the pump for the anodic compartment, and 
the outlet of the reactor was inserted into the same reservoir to 
allow continuous recycling. 
Catholyte: Electrolysis was carried out using a solution of 2-
iodo-N-(4-methoxybenzyl)benzamide (6, 0.918 g, 2.50 mmol) 
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and Et4NBF4 (0.272 g, 1.25 mmol) in MeOH (25 mL). The 
catholyte reservoir was connected to the pump for the cathodic 
compartment, and the outlet of the reactor was inserted into 
the same reservoir to allow continuous recycling. After 45 min 
of electrolysis (3.6 F, full conversion of 6), the solvent was 
removed under reduced pressure. The supporting electrolyte 
(0.258 g, 95%) was recovered by precipitation from EtOAc (15 
mL). Removal of solvent under reduced pressure afforded 
compound 10 as a pale yellow solid (597 mg, 2.47 mmol, 99%). 
No further purification was required. Spectroscopic and 
physical data for 10 are consistent with reported values.22 

Conclusions 
A simple flow electrolysis cell is described, which is 
straightforward to fabricate, and designed for operation in a 
recycle mode in order to achieve high conversion. The design 
provides the capability to introduce a separator for organic 
electrosynthesis in a divided mode. Selectivity and rate of 
conversion are important considerations in organic 
electrosynthesis, and these are optimised when the electrode 
reaction is close to mass transfer control. The mass transfer 
characteristics of the flow cell are improved by increasing flow 
rate and by introducing mesh stacks as turbulence promoters 
into the flow channel. Furthermore, the value of a three 
dimensional electrode (here, reticulated vitreous carbon) is 
demonstrated by the delivery of improved fractional conversion 
in shorter times. The performance cell is illustrated by anodic 
and cathodic organic electrosyntheses, in undivided and divided 
configurations, allowing the preparation of 3–5 mmol/hour of 
isolated product. Furthermore, the cell design itself is readily 
scalable to enable the synthesis of larger quantities when 
required. We believe that the cell design described herein, 
along with practical considerations to improve performance, 
will prove valuable to others wishing to perform 
electrosyntheses in flow. 
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