
Document details

 1 of 1

Comparative  study  of nanoparticles  and alcoholic  fuel  additives-
biodiesel-diesel blend for performance and emission improvements (Article)

,  ,  ,  ,  ,  ,  
,  ,  ,   

Center for Energy Science, Department of Mechanical Engineering, University of Malaya, Kuala Lumpur, 50603,
Malaysia
Department of Mechanical Engineering, University of Engineering and Technology, New Campus Lahore, Pakistan
Department of Mechanical Engineering, Faculty of Engineering, IIUM, Kuala Lumpur, 50728, Malaysia

Abstract
This study  aims to investigate a CI diesel engine characteristic of diesel-biodiesel blend with oxygenated alcohols
and nanoparticle  fuel  additives. Biodiesel was synthesized from a complementary palm-sesame oil blend using an
ultrasound-assisted transesterification process. B30 was mixed with fuel  additives as the base fuel  to form ternary
blends in different proportions before engine testing. The oxygenated alcohols (DMC and DEE) and nanoparticles
(CNT and TiO ) were used to improve both the fuel  characteristics and engine emission and performance
parameters. B30 fuel  was mixed with 5% (DEE) and 10% (DMC) by volume and 100 ppm concentration of CNT and
TiO  nanoparticles , respectively, which are kept constant during this study . Engine performance and emissions
characteristics were studied using a CI diesel engine with variable engine rpm at full load condition. The results were
compared with B30 fuel  and B10 (commercial diesel). The main findings indicated that the B30 + TiO  ternary blend
shows an overall decrease in brake specific fuel  consumption up to 4.1% among all tested fuels. B30 + DMC
produced a higher 9.88% brake thermal efficiency, among other fuels. B30 + DMC ternary blend showed a maximum
decrease in CO and HC emissions by 29.9% and 21.4%, respectively, collated to B30. B30 + CNT ternary blend
showed a maximum reduction of 3.92% in NO  emissions compared to B30. © 2020 Elsevier Ltd

SciVal Topic Prominence 

Topic: 

Prominence percentile: 99.884

     

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Fuel
Volume 279, 1 November 2020, Article number 118434

Mujtaba, M.A.a,b
 Kalam, M.A.a  Masjuki, H.H.a,c Gul, M.a,d Soudagar, M.E.M.a Ong, H.C.g

Ahmed, W.e Atabani, A.E.f Razzaq, L.b Yusoff, M.a 

a

b

c

  View additional affiliations

 View references (53)

2

2

2

x



Fuel Tests | Diesel Engines | Exhaust Emission



Chemistry database information 

Substances

⤢

O

HO

CH3

CH2

⤢

OHH2N

⤢

O

O

CH3

O

CH3

CH2

⤢

OO

O

CH3H3C

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

3 Citations in Scopus

75th percentile

1.24 Field-Weighted

Citation Impact

Cited by 3 documents

,  ,

(2021) Fuel

,
 , 

(2020) Scientific Reports

,  ,

(2020) Energies

Inform me when this document
is cited in Scopus:

❓  ▻View all metrics



An overview on advancements in
biobased transesterification
methods for biodiesel
production: Oil resources,
extraction, biocatalysts, and
process intensification
technologies

 Kant Bhatia, S. Kant Bhatia, R.
Jeon, J.-M.

Study of diesel engine
characteristics by adding
nanosized zinc oxide and diethyl
ether additives in Mahua
biodiesel–diesel fuel blend

 Soudagar, M.E.M.
Banapurmath, N.R. Afzal, A.

Enhancement in combustion,
performance, and emission
characteristics of a diesel engine
fueled with Ce-ZnO nanoparticle
additive added to soybean
biodiesel blends

 Hussain, F. Soudagar, M.E.M.
Afzal, A.

View all 3 citing documents

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.fuel.2020.118434&locationID=1&categoryID=4&eid=2-s2.0-85086725464&issn=00162361&linkType=TemplateLinking&year=2020&zone=outwardlinks&origin=recordpage&dig=6f7cba71b772124d86e9139bfe8c01d5&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.fuel.2020.118434&locationID=1&categoryID=4&eid=2-s2.0-85086725464&issn=00162361&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=17e739e2fc8ac78d39aa6081a047c785&recordRank=
https://www.scopus.com/sourceid/16313?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57211606224&amp;eid=2-s2.0-85086725464
mailto:m.mujtaba@uet.edu.pk
https://www.scopus.com/authid/detail.uri?authorId=55103352400&amp;eid=2-s2.0-85086725464
mailto:kalam@um.edu.my
https://www.scopus.com/authid/detail.uri?authorId=57175108000&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=57217743374&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=57194384501&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=55310784800&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=57204004196&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=36987884200&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=57216785091&amp;eid=2-s2.0-85086725464
https://www.scopus.com/authid/detail.uri?authorId=56978852200&amp;eid=2-s2.0-85086725464
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85090139576&citeCnt=3&noHighlight=false&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57218118446&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57218709110&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57218712136&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85091250513&citeCnt=3&noHighlight=false&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57194384501&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=23466196400&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57057224800&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85090898174&citeCnt=3&noHighlight=false&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57217277087&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57194384501&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57057224800&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85086725464&src=s&origin=recordpage
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


References (53)

Author keywords
Alternative energy Engine performance and emissions Fuel  additives Nanoparticles Oxygenated alcohols

Palm-sesame biodiesel

Indexed keywords

Engineering
controlled terms:

Biodiesel Brakes Diesel engines Nanoparticles Oxide minerals Palm oil

Synthetic fuels TiO2 nanoparticles Titanium dioxide

Engineering
uncontrolled terms

Brake specific fuel  consumption Brake thermal efficiency Comparative  studies

Different proportions Fuel  characteristics Performance and emissions

Performance parameters Transesterification process

Engineering main
heading:

Fuel  additives

Funding details

Funding sponsor Funding number Acronym

Alabama Commission on Higher Education 5-1/HRD/UESTPI (Batch-VI)/4954/2018/HEC

Universiti Malaya FP142-2019A

Ministry of Higher Education, Malaysia MOHE

Funding text
The authors would like to thank the Faculty of Engineering at the University of Malaya, Malaysia for their support
through the research grant no FP142-2019A under the Fundamental Research Grant Scheme (FRGS) from Ministry of
Higher Education, Malaysia; and Higher Education Commission, Islamabad, Pakistan for financial support [Grant No.
5-1/HRD/UESTPI (Batch-VI)/4954/2018/HEC].

Mujtaba, M.A., Muk Cho, H., Masjuki, H.H., Kalam, M.A., Ong, H.C., Gul, M., Harith, M.H., (...), Yusoff,
M.N.A.M.

 (Open Access)

(2020) Energy Reports, 6, pp. 40-54.  .

doi: 10.1016/j.egyr.2019.11.160

ISSN: 00162361
CODEN: FUELA
Source Type: Journal
Original language: English

DOI: 10.1016/j.fuel.2020.118434
Document Type: Article
Publisher: Elsevier Ltd

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Critical review on sesame seed oil and its methyl ester on cold flow and oxidation
stability

Cited 9 times
http://www.journals.elsevier.com/energy-reports/

View at Publisher

 

Related documents

,  ,

(2020) Energies

,  ,

(2020) Energies

,  , 
(2019) Fuel

 

Find more related documents in
Scopus based on:

Set citation alert ▻

 ▻Set citation feed

Effect of additivized biodiesel
blends on diesel engine
performance, emission,
tribological characteristics, and
lubricant tribology

 Mujtaba, M.A. Masjuki, H.H.
Kalam, M.A.

Enhancement in combustion,
performance, and emission
characteristics of a diesel engine
fueled with Ce-ZnO nanoparticle
additive added to soybean
biodiesel blends

 Hussain, F. Soudagar, M.E.M.
Afzal, A.

Comparative study of using
multi-wall carbon nanotube and
two different sizes of cerium
oxide nanopowders as fuel
additives under various diesel
engine conditions

 Zhang, Z. Lu, Y. Wang, Y.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=94514e8295af463ce8887a3c025100d4&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85086725464%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85086725464
https://www.scopus.com/record/display.uri?eid=2-s2.0-85075988729&origin=reflist&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85086725464&refeid=2-s2.0-85075988729&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/energy-reports/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.egyr.2019.11.160&locationID=3&categoryID=4&eid=2-s2.0-85075988729&issn=23524847&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=9595276f79e91a9e3e2ac269176626f1&recordRank=
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85086725464
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85090027671&citeCnt=3&noHighlight=false&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57211606224&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7003646492&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55103352400&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85090898174&citeCnt=3&noHighlight=false&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57217277087&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57194384501&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57057224800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85070110492&citeCnt=3&noHighlight=false&sort=plf-f&src=s&st1=Comparative+study+of+nanoparticles+and+alcoholic+fuel+&st2=&sid=727b71ed815acf6e44e6a8aeaeabb290&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28Comparative+study+of+nanoparticles+and+alcoholic+fuel+%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57194547939&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56505666400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=13403772900&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85086725464&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85086725464&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85086725464&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

