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Background 
Proton exchange fuel cells (PEMFCs) for 
automobiles are on the verge of becoming 
commercial (Toyota Mirai) although signifi-
cant research continues to be conducted in 
the field of electrocatalysts (platinum-based) 
for further reductions in cost. Currently about 
20-30 gPt are being used to produce 100kW 
in most fuel cell vehicles while the target is 
about 10 gPt. Novel electrocatalysts with 
high activity that may meet this target are 

usually synthesized in very small (mg) quan-
tities and need to be evaluated in rotating disk 
electrode (RDE) systems rather than actual 
fuel cells. Recently, standardization of RDE 
measurements and protocols for evaluation 
of the catalyst have been established and 
reported. The design of the glassware itself 
plays an important role in terms of i) the loca-
tion of the reference electrode (RE), working 
electrode (WE) and counter electrode (CE), 
ii) quantity of electrolyte used, iii) reactant 
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gas purge location, and generally, in simplic-
ity and efficiency of assembly and disassem-
bly of the cell glassware for cleaning. This 
manuscript primarily details the glassware 
fabrication process and intricacies involved 
in its manufacture for accuracy and reproduc-
ibility. About a dozen such cells are currently 
in use at NREL in their electrochemical char-
acterization laboratory (ECCL).1

This article details the assembly of a rotat-
ing disk electrode – electrochemical cell.  

The valves, joints and other materials are 
prepped and sub-assemblies produced. The 
main body is produced with the primary 
joint, this is the basis to build the other 
parts. The internal thread and stopcock are 
combined. The customer has several of 
these cells and requests that the parts from 
old and new cells be interchangeable; we 
can accommodate the interchangeability by 
using much tighter tolerances (Photo 1).

A key subassembly is the fritted tube and 
valve unit. This is assembled as a finished 
unit so that adjustments can be made to 
meet the required tolerances. Various other 
processes for assembly have been tried, but 
working as a complete unit has provided the 
best results (Photo 2).

The fritted tube and body are matched to-
gether: trimmed, adjusted, and tweaked so 
that when they are assembled, the finished 
part meets a +/-2 mm tolerance for the key 
locations (Photo 3).  

After the parts have been dry fit, assembly of 
the flask units begins. The various joints and 
other connections are added while keeping 
the main body warm (Photos 4 & 5). 

The main body is assembled in one process 
step. It is key to keep the body warm during 
these operations. The last step is to attach 
the frit subassembly (Photos 6 & 7).

After the body section is assembled, it is 
now time to assemble the tee insert sec-

1 References: (related to NREL recent work) [cid:B81FAC4F-BE53-4339-B87D-B7112B2AD661]
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tion. This insert has a small bend tip at the 
end of it that allows the sample liquid to be 
added in a controlled manner. This insert 
has a small tube that extends from a thread-
ed joint to the far end of the insert. It was 
very difficult to seal this tube using a stan-
dard side seal process and then adding the 
threaded joint as the small tube would move 
due to the heat required. A different process 
was used on this part where the tube was 
partially assembled and bent in order to al-
low insertion of the small tube subassembly 
(Photos 8 - 14).

Tee insert is installed and final adjustments 

Photo 6

Photo 7. The assembled body section

Photo 8. Bending of the subassembly

Photo 9. Insertion of the small inner tube

Photo 10. The tube is straightened  
back out and finished
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are made. The tip needs to be centered in 
the body and the drip rate needs to be ad-
justed.  

Photo 12. The end is reduced and ready to be bent

Photo 13. The end is bent; note that it is  
off-center per design

Photo 14. Nate adjusting the cell

Photo 11. Assembled tee insert:  
ready for the end to be finished

Conclusion
This apparatus presented some interesting 
challenges since it was necessary to devel-
op a repeatable and controlled process.    
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