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TERMS AND CONDITIONS 
 

USE OF NAMES 

Neither party shall use the other’s name or logo in any press 

release or product advertising, or for any other promotional 

purpose, without first obtaining the other’s written consent. 

 

INTELLECTUAL PROPERTY 

All right and title to, and interest in, any Foreground IP shall vest 

and remain vested in the Company. At the request and expense of 

the Company, UL shall execute such documents as may be 

necessary to transfer title to and apply for patents or other 

protections for such Foreground IP.  All Foreground IP shall be 

treated as Confidential Information of the Company.  

 

CONFIDENTIALITY 

Keep Confidential: Each party (a “recipient”) agrees it shall 

take all reasonable precautions to keep Confidential Information 

confidential and shall not, without the prior written consent of the 

party to whom the Confidential Information relates or belongs 

(the “disclosing party”), use, disclose, copy or modify 

Confidential Information other than, as may be necessary for the 

exercise of its rights, and performance of its obligations, under 

this Agreement. 

 

LIABILITY 

No implied warranties, etc. Each party acknowledges that, in 

entering into this Agreement, it does not do so in reliance on any 

representation, warranty or other and any conditions 

Performance of the Services: UL shall use reasonable 

endeavours to perform the Services and shall use reasonable care 

and skill in the performance of the Services. 

No other warranties: The Company acknowledges that this 

Agreement provides for the performance of services of an 

experimental nature and that specific results cannot be 

guaranteed. UL expressly does not warrant that any result or 

objective, whether stated or not, will be achieved, be achievable 

or be attained at all or by a given Completion Date or any other 

date, nor does UL give any warranty that the content or use of any 

results, Intellectual Property, reports, information or other 

materials provided in connection with this Agreement will not 

constitute or result in any infringement of third-party rights.   

Indemnity: The Company shall indemnify and keep indemnified 

UL (on demand) from and against any and all Losses suffered or 

incurred by UL as a result of any third party claim arising out of 

or in connection with the Company’s use of any Deliverables or 

the manufacture, sale distribution or promotion of any product or 

service incorporating or derived from any of the Foreground IP 

or Deliverables. 

Financial Limit: the aggregate liability of UL to the Company 

under or in connection with this Agreement (whether arising in 

contract, tort or otherwise) is limited to Fees paid (exclusive of 

value added tax). 

 

GOVERNING LAW AND JURISTICTION 

Law: This Agreement and any non-contractual obligations 

arising out of or in connection with this 

Agreement shall be governed by, and construed in accordance 

with, the laws of Ireland. 

Jurisdiction: The courts of Ireland shall have exclusive 

jurisdiction to hear, settle determine any disputes arising out of or 

in connection with this Agreement and, for such purposes, each 

party irrevocably submits to the exclusive jurisdiction of such 

courts. 

 

COMMUNICATIONS 

Service: Notices and other communications under or in 

connection with this Agreement may be given in writing 

by hand, by pre-paid or registered post or by e-mail (save 

that e-mail shall not be used for any notice of termination 

or service of any legal process).  Any such notice, if so 

given, shall be deemed to have been served:  

if sent by hand, when delivered; 

if sent by post within Ireland, one business day after 

posting;  

if sent by post to or from overseas, five business days after 

posting; and 

if sent by e-mail upon production by the sender’s email 

system of a delivery receipt (or equivalent) confirming 

delivery of the communication to the correct e-mail 

address.  

 

SIGNED  

 

By:           

 

Name:  Dr Anne Beaucamp 

Title:__Lead Investigator 

Date:      

 

 

27-02-2023
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SAMPLE DESCRIPTION 
 

A bag on biochar (black, fine particles) was received. 

 

 

ANALYSIS TYPE 
 
The objective of this study was to determine the electrochemical behaviour of the constituent 
materials. Accordingly, the samples were prepared in a slurry and mounted for 2 and 3 electrodes 
testing. 
 

 

METHODOLOGY 
 
SEM (Hitaichi SU70) was performed at 5 and 10KeV. 
 
A slurry of 80% Biochar was formed in N-methyl-2-pyrrolidone using 10% PVDF as a binder and 10% 
Carbon black (CB45) as the conductive material. The three powders were fully mixed in an agate 
mortar for 30 min and then mixed with NMP solvent until it became viscous. The resulting slurry was 
coated on the nickel foam current collectors with a square area of 1 cm2 (1 × 1 cm) and dried in a 
vacuum drier at 100 °C overnight. 
The electrodes were mounted in a 2 and 3 electrodes set-up, with a platinum counter electrode and 
a saturated calomel electrode as reference and tested using an IVIUM n-stat potentiostat 
(Eindhoven, Netherlands) in a solution of KOHat 6 mol.L-1.   
The values of the specific capacitance Cp were calculated using the following equation:  

𝐶𝑝 =  
𝐼.∆𝑡

∆𝑉.𝑚′
    (1) 

Where I is the constant charge current, ∆ t / ∆ V is the inverse of the slope of the galvanostatic curves 

and m is the total mass of the two hydrogels. 

 

 

RESULTS 
 

 

Figure 1 : Micrograph of the as received biochar 
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Table 1 : EDX results for the as-received biochar 

Spectrum In stats. C O Na Mg P Cl K Ca Mn Total  

             

Spectrum 1 Yes 68.92 21.65 1.43 0.78 0.52 1.39 3.31 1.49 0.52 100.00  

Spectrum 2 Yes 70.34 18.65 1.17 0.77 0.47 2.52 4.57 1.07 0.44 100.00  

             

Mean  69.63 20.15 1.30 0.78 0.50 1.95 3.94 1.28 0.48 100.00  

Std. deviation  1.00 2.12 0.18 0.01 0.03 0.80 0.89 0.30 0.06   

Max.  70.34 21.65 1.43 0.78 0.52 2.52 4.57 1.49 0.52   

Min.  68.92 18.65 1.17 0.77 0.47 1.39 3.31 1.07 0.44   

 

 
Figure 1 shows the micrograph of the as-received sample. The microstructure of the biochar shows a 
honey-comb, alveolar structure that is typical of juncus rushes plant stems. The charring process fully 
preserved the structure. The material is composed of 68% carbon, 21% oxygen and traces of minerals 
(table 1). Consequently, the as-received biochar couldn’t be tested for supercapacitance.  
 
Subsequently, the material was subjected to a carbonisation cycle to 900oC in inert atmosphere.  
 

Figure 2: SEM micrograph of the carbonised biochar 
 

 
After carbonisation, the material presents full shape retention, with long tubular channel structure. 
Electrochemistry testing in the 3-electrodes configuration presented a distorted boat shape 
cyclovoltammetry plot, indicating possible capacitance effect. Further testing in the 2-electrode, 
charge discharge configuration showed a non-symetrical triangular shape, typical of a 
pseudocapacitor behaviour.  
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Figure 3 : Electrochemistry results, in 3-electrode configuration (left) and in charge-discharge configuration (right) 

 
The capacitance of the material was measured at Cp =9.7 F/g, which is close to state-of-the art for 
non activated carbon (1).  
 

Conclusion   

Based on the analysis carried out on the biochar received, the following can be concluded:  

• The as-received biochar presents a honeycombed structure with no capacitance properties ; 

• The carbonisation allows for retention of the structure and capacitance effect with a Cp 
close to 10F/g ; 

This material presents strong potential for energy, supercapacitor application.   
 

Recommendation: 

 Further testing after activation of the biochar to open mesopores and micropores would increase 
Cp.   
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