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C(xi). Executive Summary of Research Proposal

(Please include the problem statement, objectives, research methodology, expected output/outcomes/implication, and significance of

output from the research project)

Controlling chemical reactions using electric fields could be revolutionary in chemistry. Chemists understood that electric fields could

control heterogeneous catalytic reactions. Here, the electric field-driven hydrogenation of alkene using cotton textile-reduced

graphene oxide as a layered catalyst will be used to demonstrate the effect of the electric field in catalytic reactions. Many

particulate catalysts, such as nickel, palladium, and platinum, were used for the hydrogenation of alkenes. Their disadvantages are

low effectiveness, long time of the process, and high costs of the catalysts. The efficient hydrogenation of alkene seems to be a

challenging field, scientifically. The major problem encountered in using solid particulate catalysts is the difficulty of effective

interaction between the gas and catalyst particles due to their location in the liquid phase that reduces the contact of gas and liquid

phases with the catalyst in the hydrogenation reaction. Previously, we proposed the possibility of applying a phase-boundary

catalytic system to an immiscible liquid-liquid reaction by using a layered textile catalyst. Based on these facts and findings, our

research interest is focused on developing a system to demonstrate the electric field's effect in the liquid-gas heterogeneous

catalytic reaction. To study electric field effects on the catalyst system, we will design a reaction vessel that enables a solution-

exposed cotton textile-reduced graphene oxide electrostatic environment controlled with a voltage source. Here, the catalytic activity

of reduced graphene oxide for hydrogenation of alkene, as a model reaction, will be studied under electrical current. This research will

answer the question is whether the electric field can control the catalytic hydrogenation of alkene or not. We regard this as an open

question that, once answered, may elucidate fundamental structure−property relationships governing dissociation of hydrogen gas on

reduced graphene oxide active sites in the presence of local electric fields for the hydrogenation of alkenes. 

C(xii). Detail Planning

(a) Research background

1. Problem Statement

Although only a few publications on the successful experimental demonstrated the electric field's effects in catalytic reactions, it is

theoretically possible to control the catalytic reaction using an external electric field. Electric fields can change the thermodynamics

of chemical reactions in the same way as to temperature and pressure. Several computational methods have been used to explain

the effect of external electric fields on catalytic reactions and also the application of such methods, i.e., selective methane

activation. Here, we will demonstrate the breadth of possibilities in electric field-assisted catalysis using cotton textile-reduced

graphene oxide in the hydrogenation of alkene as a model reaction. Our research group has demonstrated that catalytic reactions at

the gas-liquid system can be carried out using a layered phase boundary catalyst. This study focused on proving the hypothesis that

the hydrogenation of alkene can be controlled by applying the external electric field using a layered phase-boundary catalyst. For this

reason, cotton textile-reduced graphene oxide will be prepared as a layered phase-boundary catalyst. The structure-properties-

function relationship of electric field-assisted catalysis of cotton textile-reduced graphene oxide in the hydrogenation of alkenes

needs to be comprehensively studied using a reaction vessel that enables a solution-exposed cotton textile-reduced graphene oxide

electrostatic environment controlled with a voltage source and a variety of available spectroscopic techniques.

2. Hypothesis

The external electric field effect on heterogeneous catalytic reaction can be demonstrated using catalysis of cotton textile-reduced

graphene oxide in the hydrogenation of alkene. One expects that this catalyst system can prove the concept system to demonstrate

controlling chemical reactions using electric fields. As a guide for future actions, this work will open new perspectives for using the

electric field to control the catalytic chemical reactions.

3. Research Questions

• Can the external electric field control the catalytic activity of cotton textile-reduced graphene oxide in the hydrogenation of alkene?

• What is the structure-properties-function relationship of electric field-driven catalytic activity of cotton textile-reduced graphene

oxide in the hydrogenation of alkene?

4. Literature Reviews

In chemistry, controlling chemical reactions is an important and always-exciting job. Thermodynamically, chemical reactions can be



controlled by playing with pressure and temperature. Recently, controlling chemical reactions using electric fields has received

attention from scientists, although not entirely successful [1]. Chemists are beginning to explore whether electric fields can be used

to control reactions. At first glance, the use of electric fields in chemical reactions is difficult to demonstrate and prove. Can an

electric field affect the formation and breaking of individual bonds? It is a very challenging question to answer. 

The elucidation of the role of the electric field for heterogeneous catalysis has been studied theoretically [1]. These studies cover the

role of internal and external electric fields in influencing catalytic activity and selectivity. Computational methods such as the

vacuum-metal interface model have been used to demonstrate the electric field's effect on heterogeneous catalysis [2]. Experimental

studies using capacitor reactors have also been reported in the literature [3]. Based on this evidence, it is clear that electric fields

can change the thermodynamics of chemical reactions in the same way we are used to temperature and pressure. Consequently,

electric field-assisted catalysis has become an exciting area of ​​research to be explored.

Even though great effort has been attempted to demonstrate electric fields' effect on heterogeneous catalysis, these works only

apply to specific reactions using particular reactors. The reactions involving methane transformation have been studied previously

[4]. Among others are methane's oxidative coupling, methane steam reforming, the direct dehydrogenative coupling of methane,

methane cracking, and methane's partial oxidation. Therefore, there are still many opportunities to conduct experiments using other

types of reactions. One of them is the hydrogenation of alkenes.

Hydrogenation is a chemical reaction between hydrogen molecules (H2) and a compound using nickel, palladium or platinum as a

catalyst. This process is usually used to reduce or saturate organic compounds. Hydrogenation is usually the addition of a hydrogen

atom pair to a molecule, often an alkene. The catalyst is needed for the reaction to be used; Non-catalytic hydrogenation only occurs

at very high temperatures. Hydrogenation reduces the triple and double bonds in hydrocarbons. However this reaction is carried out

at a relatively high temperature, i.e., around 150 °C [5].

Density Functional Theory (DFT) calculation have shown that the electric field acts as a catalyst to decrease the energy barrier for

the dissociative adsorption of hydrogen gas molecules on graphene [6]. Therefore, there is an opportunity for graphene to be used as

a catalyst for the hydrogenation of alkenes with the help of electric fields.

Recently, our group proposed a new type of catalytic system named phase-boundary catalysis (PBC) [7-21]. PBC is a new type of

heterogeneous catalytic system which facilitates the chemical reaction of a particular chemical component in an immiscible phase to

react on an active catalytic site located at a phase boundary. We have found a convenient method for assembling the oxide particles

at the oil-water interface by partial modification of the outer surface of the particles with an alkylsilane agent. One of the most striking

features of this amphiphilic material is that the assembled particles loaded with small amounts of titanium (IV) oxide act as an

efficient catalyst for the oxidation of hydrophobic alkenes and alcohols with dilute hydrogen peroxide without mechanical agitation.

The reaction system is thus called phase-boundary catalysis. We have also proposed the possibility of the application of a phase-

boundary catalytic system to liquid-gas reactions [20]. Based on these findings and facts, our research interest is focused on

demonstrating and elucidate the external electric field effect on heterogeneous catalytic reaction using cotton textile-reduced

graphene oxide in the hydrogenation of alkenes. To support this proposal, just recently, we reported the physical and electrochemical

appraisal of cotton textile modified with polypyrrole and graphene/reduced graphene oxide for flexible electrode [21]. 

In conclusion, this study is to prove the concept system to demonstrate controlling chemical reactions using electric fields. We

expect this work to open new perspectives for using the electric field to control the catalytic chemical reactions, especially for the

hydrogenation of alkenes (see Fig. 1). 

5. Relevance to Government Policy (if any)

The proposed project plays a crucial role in understanding the catalysis phenomena that can benefit frontier technologies in the

chemical industry. This is in good agreement with Sustainable Development Goals (SDGs), industry, innovation, and infrastructure.
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(c) Objective(s) of the Research

This study embarks on the following objectives:

• To design, synthesize, and characterize cotton textile-reduced graphene oxide as a layered catalyst in the hydrogenation of alkene

assisted by the external electric field in controlling the catalytic activity. 

• To study the structure-properties-function relationship of electric field-driven catalytic activity of cotton textile-reduced graphene

oxide in the hydrogenation of alkene. 



oxide in the hydrogenation of alkene. 

(d) Methodology:

1. Description of Methodology

Below is the overall research activities flow chart of this project, which is divided into five stages. 



2. Flow Chart of Research Activities Flow Chart of Research Activities.pdf

3. Research Activities

Activity Start Date End Date

Preparation of cotton textile-reduced graphene oxide 01/07/2021 31/12/2021

Fabrication a reaction vessel that enables a solution-exposed cotton textile-reduced graphene oxide

electrostatic environment controlled with a voltage source
01/08/2021 31/03/2022

Characterization of cotton textile-reduced graphene oxide 01/11/2021 30/04/2022

Integration of the cotton textile-reduced graphene oxide with a reaction vessel to carry out the catalytic

hydrogenation reaction.
01/04/2022 30/09/2022

Electric field-driven catalytic activity study of cotton textile-reduced graphene oxide in the hydrogenation of

alkene
01/07/2022 30/06/2023

4. Milestones

Description Date

Cumulative Project

Completion

Percentage(%)

Completion of Preparation of cotton textile-reduced graphene oxide 31/12/2021 20

Completion of fabrication a reaction vessel that enables a solution-exposed cotton textile-

reduced graphene oxide electrostatic environment controlled with a voltage source
31/03/2022 40

Completion of characterization of cotton textile-reduced graphene oxide 30/04/2022 60

Completion of integration of the cotton textile-reduced graphene oxide with a reaction vessel to

carry out the catalytic hydrogenation reaction.
30/09/2022 80

Completion of electric field-driven catalytic activity study of cotton textile-reduced graphene

oxide in the hydrogenation of alkene
30/06/2023 100



Gantt Chart of Research Activities with Milestones
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field-driven catalytic activity...

Preparation of cotton textile-reduced graphene oxide

Fabrication a reaction vessel that enables a
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textile-reduced graphene oxide in the hydrogenation of

(e) Expected Results/Benefit

1. Novel theories/New findings/Knowledge

The finding in this research will be a guideline for future research that the external electric field can precisely control the catalytic

hydrogenation of alkenes. First, a new approach to applying an electric field in heterogeneous catalysis. Second, the structure-

properties-function relationship of electric field-driven catalytic activity of cotton textile-reduced graphene oxide in the hydrogenation

of alkenes.

2. Impact Statement on Quintuple Helix (please delineate/describe expected research deliverables on Society, Academia,

Government, Industry and Environment)

• The high catalytic activity of the heterogeneous catalyst can reduce environmental pollution. The results of this research will

beneficial to the green chemistry process. Through the practice of green chemistry, we can create alternatives to hazardous

substances. We can design chemical processes that reduce waste and reduce demand on diminishing resources. We can employ

processes that use smaller amounts of energy.

• The project could strengthen the competitiveness of Malaysia in the chemical industry sectors. 

• This project will produce a significant educational benefit for young scientists through postgraduate training.

3. Research Publications (Each proposal must produce at least two (2) papers in indexed journals, one of which should be in Web of

Science (WoS))

Indexing

Body

Indexed Journal

Number of

Publication

Name

of

Journal

WoS 2

Chemical Communications (IF = 5,996) (Communication paper on controlling chemical reactions using

electric fields). Applied Catalysis A: General (IF = 5,006) (Full paper on the structure-properties-function

relationship of electric field-driven catalytic activity of cotton textile-reduced graphene oxide in the

hydrogenation of alkene).

SCOPUS

ERA

MyCITE

Total 2

4. Specific or Potential Applications of the Research Findings

This layered catalyst system can be applied in the hydrogenation reactions, specifically for the hydrogenation of alkenes. Besides



that, this catalyst can be used to synthesize a useful organic compound.

Total Number of Applications: 2  

5. Number of PhD and Masters (by research) Students

Total Number of PhD (by research) Student(s):

Total Number of Masters (by research) Student(s):

1

Remark (if any):

At least one M.Sc. postgraduate student will be trained for the duration of this proposed project.

6. Intellectual Properties (IPs)

The electric field-driven catalytic activity of cotton textile-reduced graphene oxide in the hydrogenation of alkenes

Total Number of IP: 1  

Access to Equipment & Material(s)

Type Description Owner Location Address

Fourier Transform Infrared with

Attenuated Total Reflectance (FTIR-

ATR)

To examine the functional

groups presence in the

samples

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

X-ray Photoelectron Spectroscopy

(XPS)

To analyze the binding

energy of the samples
UTM

University Industry

Research Laboratory

(UIRL), UTM

University Industry

Research Laboratory

(UIRL), UTM

Thermogravimetry Analyzer (TGA)
To analyze the thermal

properties of the samples
UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Field Emission Scanning Electron

Microscopy (FE- SEM)

To study the morphological

properties of the samples
UTM

University Industry

Research Laboratory

(UIRL), UTM

University Industry

Research Laboratory

(UIRL), UTM

X-ray Fluorescence Spectrometer
To analyze the composition

of the sample
UTM

University Industry

Research Laboratory

(UIRL), UTM

University Industry

Research Laboratory

(UIRL), UTM

X-Ray Diffraction Spectrometer
To determine the structure of

samples
UTM

University Industry

Research Laboratory

(UIRL), UTM

University Industry

Research Laboratory

(UIRL), UTM

Gas chromatography
To determine the

photocatalytic activity
UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Photoluminescence spectromenter
To determine the electronic

properties
UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Diffuse Reflectance UV-vis

spectrometer

To determine the electronic

properties of samples
UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Catalytic reactor For catalytic reaction UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Centre for Sustainable

Nanomaterials (CSNano),

UTM

Transmission electron microscope
To study the morphological

properties of the samples
UTM

University Industry

Research Laboratory

(UIRL), UTM

University Industry

Research Laboratory

(UIRL), UTM



24000 24000 48000

0 0 0

24000 24000 48000

0 2000 2000

0 0 0

0 0 0

0 2000 2000

0 0 0

9500 5000 14500

13140 0 13140

E. Budget

Budget Type Description Year 1 Year 2
Grand

Total

11000 - Allowance

GRA Master (Max

RM2,000.00/person

for 2 years)

1 M.Sc student (RM 2,000/month)

24000 24000

48000

Sub-Total    

GRA Ph.D (Max

RM2,500.00/person

for 3 years)

0

Sub-Total    

Vot-Total    

21000 - Travelling and

Transportation

Local

Attending seminar

2000

2000

Sub-Total    

Overseas 0

Sub-Total    

Field work 0

Sub-Total    

Vot-Total    

24000 - Rental 0

Vot-Total    

27000 - Research Materials

and Supplies

Research Pipette Setting.

10 µL – 100 µL

20 µL – 200 µL

100 µL – 1000 µL

10 µL Hamilton syringe needles

Justification: 

Pipettes will be used in the preparation of catalysts and also in

the analysis of product results from catalytic reactions.

2500

2500

Hydrochloric acid (HCl, 37%), ethanol (96%), sulfuric acid

(H2SO4, 97%), sodium sulfate (Na2SO4), and potassium

chloride, potassium permanganate (KMnO4, 99%), sodium

nitrate (NaNO3, 99.99%), Pyrrole (C4H4NH, 99.99%), 1-octene,

1-octane, 1 cylinder of hydrogen gas, hydrazine and nonwoven

wiper cloth, with a mass density of 9.623 mg.cm2 and 160

fibers per inch. 

Justification: 

The chemicals to be purchased are precursors to synthesize

cotton textile-reduced graphene oxide and for the catalytic

reaction.

7000 5000

12000

Vot-Total    

28000 - Maintenance and

Minor Repair Services
Maintenance of PL spectrometer

4220
4220

Maintenance of DR UV-vis 4220 4220

Maintenance of GC 4700 4700

Vot-Total    



6000 6000 12000

0 0 0

0 0 0

6000 6000 12000

10000 0 10000

(100.00%)

99640

29000 - Professional

Services

Services/Consultancy

Analysis of samples (XRD, XPS, EIS, Raman, surface

resisivity, SEM, TEM and TGA)

6000 6000

12000

Sub-Total    

Short term course 0

Sub-Total    

Journal Page

Charges (WoS /

SCOPUS / ERA /

MyCITE)

0

Sub-Total    

Vot-Total    

35000 - Accessories and

Equipment

Fabrication a reaction vessel that enables a solution-exposed

cotton textile-reduced graphene oxide electrostatic environment

controlled with a voltage source.

10000

35000 … 10000

Vot-Total    

Grand Total 62640 37000
 



F(i). Patent Search (describe how your research output shall produce an innovative idea or technology

that has the potential to be a solution for stakeholders (community, industry, government etc.) and

offers a unique proposition)

To identify if the researcher is able to coherently present a compelling argument for his/her proposal in light of the IP landscape and

factors identified in the (Yes/No) Section. The answer would reflect an understanding of the applicant's research advantage and

limitations and the prospect of moving the completed research beyond this stage of funding.

The proposed patent search using the chosen keywords revealed that the IP is related to the research objectives' concepts. Using all

of the keywords, lens.org returned an increasing trend of 62 published patents for 1997 to 2020. The main topic of this research is the

electric field-driven catalytic activity of the layered catalyst. Although there are 62 patents found using used keywords, after looking at

them one by one, not the same topic has been patented. This shows that this topic has the potential to be patented. 

Simplified Patent Search Report (MyGRANTS) 2021.pdf

F(ii). Research Collaborator

Industrial Linkages (Please identify any industry or end-user group involved in the project, and describe its role/contribution to the

project)

Agency/Organisation (Please identify all agencies/organisations collaborating in the project, and describe their role/contribution to

the project)

Center of Advanced Materials for Renewable Energy (CAMRY), Universitas Negeri Malang (UTM), is a well-equipped research

center with analytical devices for material testing. Universitas Negeri Malang has a Memorandum of Understanding (MoU) with

UTM. This will be a healthy initiative and groundwork for preparing the transformation of this FRGS grant outcome into a more

potential project. Currently, Prof. Dr. Hadi Nur is an adjunct professor at U.M.

MoU UTM - UM.pdf

F(iii). Risk Assessment (Please describe factors that may cause delays in, or prevent implementation of,

the project as proposed above; estimate also the degree of risk)

Please consider an appropriate approach to working in the current conditions (pandemic, travel ban, social distancing etc.)

One of the risks that caused delays from this project was the closure of laboratories and universities due to the Malaysian

Government Movement Control Order (MCO) due to the pandemic. This will also result in the late delivery of materials to be used in

this project. Another risk is the delay in appointing qualified research candidates to conduct the project.

Risk Low Medium High

1. Technical

2. Timing

3. Budget



Signature:

Signature:

G. Declaration

All details provided in this application are accurate. KPT has the right to reject or to cancel the offer without prior notice if there is

any inaccurate information given.

This proposal is not currently considered for any other research grant(s).

The exact proposed work has not been funded through other research grant(s).

Necessary approvals from relevant bodies (i.e.: Ethics Committee) are granted before related research activities commence.

I have an on-going Fundamental Research Grant Scheme (FRGS) project.

This proposed research is my original work, is not copied from my MSc. or Ph.D. thesis or any other work (published or

unpublished), and has not been submitted for grant application either at KPT or elsewhere.

Name: Hadi Nur

Date: 15/02/2021

Approved By:

RMC 

Date:



Appendix

Flow Chart Flow Chart of Research Activities.pdf



Research activities flow chart

Cotton textile-
reduced graphene 

oxide will 
characterize by 

several 
spectroscopies and 

thermal analysis.   

Characterizati
on of catalyst

Reaction vessel 
that enables to 

create electrostatic 
environment 

controlled with a 
voltage source.   

Fabrication of 
reaction vessel 

Electric field-driven 
catalytic activity 

study of the 
hydrogenation of 

alkenes. 

Electric driven 
catalytic 
activity 

Cotton textile-
reduced graphene 

oxide  will 
synthesized by 

Hummers’s method 
via chemical 

oxidation. 

Preparation 
of catalyst

Integration of 
catalyst and 

reaction vessel to 
carry out the 

hydrogenation 
reaction.

Integration of 
catalyst and 

reactor



















 

      
 

SIMPLIFIED PATENT SEARCH REPORT 
 [using Lens.org (http://lens.org/)] 

Version 1/2021 
 

Keywords 
Used 

electric field driven AND 
heterogeneous catalysis AND 
reduced graphene oxide AND 
AND hydrogenation AND 
chemical reaction AND alkene 
 

The Number of Patents Found 
using Keywords Used 

 
62 

Link to the Search 
Result on Lens.org 

 
https://link.lens.org/mDXkPSQ1aSg 

 

Answer these questions using ‘YES’ or ‘NO’ 
NO. 

 
QUESTIONS 

 
(YES / NO) 

 
REMARKS 

(IF ANY) 

COMPULSORY SECTION 

1. 
 
 
 
 
 
 

Has the number of patents published shown an 
UPWARD trend? 
 
If YES, it highlights an increasing interest to protect ideas 
associated with the keywords used. Increasing interest may 
indicate developing or sunrise sector showing future 
potential with substantial growth. 

 
YES 

 
 

 

2. 
 
 
 
 

 
 

Has the number of patent published shown a 
DOWNWARD trend? 
 
If YES, it highlights a decreasing interest in sectors 
associated with keywords used. It may indicate a declining 
or sunset sector showing diminishing interest to protect 
ideas or absence of innovation. 

NO 
 

 

 
 
 

SOCIAL SCIENCES SECTION 
Please answer Questions 3 and 4, 

if the research proposal is categorised under the Research Domain of Social Sciences (SS); 
or Arts and Applied Arts (SSI); or Natural and Cultural Heritage (WAB) 

3. 
 

 

Does the proposed research output (dataset, knowledge, 
information) have the POTENTIAL TO BE USED by any of 
the past patent applicants in the search results? 

  

4. 
 
 
 
 
 
 

Does the proposed research output (dataset, knowledge, 
information) have the POTENTIAL TO BE USED by any 
Malaysian Government Ministry/Agency? 
 
If YES, please state the name of the Ministry/Agency. If 
NONE, the research output may not be of use to the national 
agenda. 

  



Answer these questions using ‘YES’ or ‘NO’ 
NO. 

 
QUESTIONS 

 
(YES / NO) 

 
REMARKS 

(IF ANY) 
SCIENCE, TECHNOLOGY, ENGINEERING AND MATHEMATICS (STEM) SECTION 

Please answer Questions 5, 6, 7 and 8, 
if the research proposal is categorised under the Research Domain of Technology and 

Engineering (TK); or Clinical and Health Sciences (SKK); or Pure and Applied Sciences (STG); 
or Information and Communication Technology (ICT) 

5. 
 
 
 
 
 
 

Does the list of previous patent applicants include 
potential COLLABORATOR(S)* that are interested in the 
research output? 
 
If YES, it shows that the research output is potentially 
aligned with the requirements of existing collaborator(s) that 
have entered the sector earlier. 

NO 
Although there are 
62 patents found 

using used 
keywords, after 
looking at them 
one by one, not 

the same topic has 
been patented. 
This shows that 
this topic has the 

potential to be 
patented. 

6. 
 
 
 
 

Does the list of previous patent applicants include 
potential COMPETITOR(S)** when applying the 
research output? 
 
If YES, please state the name of the COMPETITOR(S). 

NO 

7. 
 

Does the patent search yield similar patents that would 
prevent the commercialisation of the research?  NO 

8. 
 

Does the patent search yield similar patents already 
filed in Thailand, Indonesia and Singapore?  NO 

 
 

*Collaborators are past patent applicants listed in the patent search result who have the potential to 
collaborate with the grant applicants during or after the research project has been completed. 
 
**Competitors are past patent applicants listed in the patent search result that would compete against 
the grant applicants and prevent the research output from being utilised or commercialised after the 
research project has been completed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
NOTE 
 
This is a one page simplified and stripped down version of a patent search that is designed to 
create intellectual property awareness to KPT (Ministry of Higher Education Malaysia) grant 
applicants. Using this one-page summary and Lens.org, applicants would be able to: 
 

(1) Familiarise with the basic patent search process; 
(2) View basic information associated with their research; 
(3) Identify the novelty position of their research application with regards to the intellectual 

property landscape; 
(4) Identify other actors (potential collaborators/stakeholders/competitors) in the sectors 

associated with their research areas; 
(5) Identify potential trends in intellectual property interest; 
(6) See historical patent trends associated with their research; 
(7) Identify if neighbouring countries (Singapore, Indonesia, Thailand) have developed 

similar ideas; and 
(8) Avoid submitting research proposals that lack novelty and potential economic and 

societal impact. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Center For Sustainable Nanomaterials,            RSS-0873-AJB
Ibnu Sina Institute For Scientific And Industrial Research,           5/2/2021
Universiti Teknologi Malaysia,
81310 Skudai, Johor

Attn : Prof. Dr. Hadi Nur

Thanks for your inquiry. We are pleased to submit our quote as follow.

Item Qty Price/unit Total

1 Cell Kit with Hand Carry Casing 1 10,000.00 10,000.00
Integrated cell kit inclussive of
heavy duty casing, hydrogen and oxygen storage
and supply system, mass flow meter, flow 
regulating valve, cooling fan, load unit, voltmeter
and ammeter
Casing type : Briefcase type, heavy duty pastic
                           casing
Casing size : approx. 455x340x175mm (final
                          dimension to be confirmed)
Refillable H2 and O2 storage and supply include :
Detachable gas refill tubing, gas valve, 150ml
SS304 gas storage tank 75bar max, pressure gauges
to indicate pressure of storage/supply to fuel cell,
pressure safety relief device, flow regulating
valve, mass flow meter and integrated tubing
Load : DC fan with ammeter and voltmeter
Cooling fan : AC Fan for FC cooling
Electrical supply required : 240VAC/50Hz
* Integration of fuel cell
MEA Active Area : 3.2x3.2cm (10cm²)
MEA Membrane Area : 5.3 x 5.3cm
Graphite Plate Overall Dimension : LxWxD (6.3x6.3x0.4cm)
5 Cell - 3V Output
Hydrogen Consumption 53ml/min
    

Total 10,000.00

Description

RSS Instruments Sdn.Bhd(971143-P)

Repair. Service. Supply
No 1118G, Jalan Rahmat, Kg Teras Jernang, 43650 Bandar Baru Bangi, Selangor, Malaysia

QUOTATION

43650 Bandar Baru Bangi, Selangor Darul Ehsan 
Hp : 016 - 3387567 Office : 03 - 8912 9615 Fax : 03-89266012 email : anazfaudzi@gmail.com

GST No.: 000223739904



Quotation Notes :

Validity : 30 days Payment : 30 days Delivery : 2-3 months

We hope that our quotation is favourable to you and looking forward to receive your valued 
order in due course.

Thanks and regards

Your faithfully

………………………………………..
Abdul Jalal Bin Bilal
Service Engineer

Abdul Jalal 


