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Abstract
Ultrafiltration (UF) is a membrane technology that has been applied for crude palm oil (CPO) degumming. It is
considered as an alternative for the conventional CPO degumming technology because of its lower energy
consumption, no need for the addition of chemicals, and almost no loss of natural oil. In this research, we separated a
CPO-isopropanol mixture via laboratory-made flat-sheet polyethersulfone (PES) UF. Flux profiles confirmed that the
increase in the CPO concentration resulted in lower fluxes. However, increasing the temperature from 30 °C to 45 °C
initially raised the flux, but it was further decreased when the feed temperature was raised from 40 °C to 45 °C. Using
UF of the CPO-isopropanol mixture at crude oil concentrations of 30 % and 40 %, we were able to reject more than 99
% phospholipids and nearly 93 % phospholipids, respectively. However, the separation of free fatty acids using this
process was ineffective due to the small size of free fatty acids. Through the evaluation of the blocking mechanism in
the Hermia model, it was proposed that the standard and intermediate blocking were the dominant mechanisms of
filtration of CPO at a concentration of 30 and 40 %, and 50 and 60 %, respectively. © 2018 Assoc. of Chemists and
Chemical Engineers of Croatia. All rights reserved.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 97.950

Author keywords
Crude palm oil Degumming Ultrafiltration

Indexed keywords

Engineering
controlled terms:

Crude oil Degumming Energy utilization Fatty acids Membrane technology Mixtures

Phospholipids Ultrafiltration

Engineering
uncontrolled terms

Blocking mechanisms Crude palm oil Dominant mechanism Feed temperature

Isopropanol mixtures Oil concentration Polyethersulfones Ultra-filtration membranes

◅ Back to results ◅ Previous  ▻Next

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

View at Publisher

Open AccessChemical and Biochemical Engineering Quarterly
Volume 32, Issue 3, October 2018, Pages 325-334

Aryanti, N.a,b
 Wardhani, D.H.a Nafiunisa, A.a 

a

b

 View references (44)



Nanofiltration | Membranes | OSN membranes



Chemistry database information 

Substances

⤢

O
OH

O

OH

OH

O

OH
OHOH

OH

OH

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

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  ,

(2017) Journal of Physics:
Conference Series

,  , 

(2007) Journal of Food
Engineering

, 
 , 

(2013) Advances in Materials
Science and Engineering

 

Find more related documents in
Scopus based on:

❓



Set citation alert ▻

 ▻Set citation feed

Evaluation of Ultrafiltration
Performance for Phospholipid
Separation

 Aryanti, N. Wardhani, D.H.
Maulana, Z.S.

Fouling of polymeric membranes
during degumming of crude
sunflower and soybean oil

 Pagliero, C. Mattea, M. Ochoa,
N.

Deacidification of soybean oil
combining solvent extraction and
membrane technology

 Fornasero, M.L. Marenchino,
R.N. Pagliero, C.L.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&offset=10&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85020494396&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=8
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85046375686&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=10
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.15255%2fCABEQ.2017.1244&locationID=1&categoryID=4&eid=2-s2.0-85055057332&issn=03529568&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=f618c248dc9c2587d571918b70e1b335&recordRank=
https://www.scopus.com/sourceid/16378?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=25639393400&amp;eid=2-s2.0-85055057332
mailto:nita.aryanti@che.undip.ac.id
https://www.scopus.com/authid/detail.uri?authorId=24075014500&amp;eid=2-s2.0-85055057332
https://www.scopus.com/authid/detail.uri?authorId=57199212048&amp;eid=2-s2.0-85055057332
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85055057332&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85055057332
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85037673441&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25639393400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24075014500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57199225787&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-33745940080&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6603492008&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56618221400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35585200300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84893754265&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55624571200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=14058661100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6603492008&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85055057332&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85055057332&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85055057332&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


References (44)

Engineering main
heading:

Palm oil

Funding details

Funding sponsor Funding number Acronym

Ministry of Science Research and Technology

Foundation for Fundamental Research on Matter

Funding text
Luh Astla Diva Savitri and Asih Mustika Sari were appreciated for their valuable research assistance. NA acknowledges
the Directorate of Research and Community Service, Ministry of Research and Higher Technology, the Republic of
Indonesia for the financial support. The research was funded by the Fundamental Research Grant.

Subramanian, R., Nakajima, M., Raghavarao, K.S.M.S., Kimura, T.

(2004) JAOCS, Journal of the American Oil Chemists' Society, 81 (4), pp. 313-322.  .

doi: 10.1007/s11746-004-0901-z

Mba, O.I., Dumont, M.-J., Ngadi, M.

(2015) Food Bioscience, 10, pp. 26-41.  .

doi: 10.1016/j.fbio.2015.01.003

Arora, S., Manjula, S., Gopala Krishna, A.G., Subramanian, R.

(2006) Desalination, 191 (1-3), pp. 454-466.  .
doi: 10.1016/j.desal.2005.04.129

Basiron, Y.

(2007) European Journal of Lipid Science and Technology, 109 (4), pp. 289-295.  .
doi: 10.1002/ejlt.200600223

ISSN: 03529568
CODEN: CBEQE
Source Type: Journal
Original language: English

DOI: 10.15255/CABEQ.2017.1244
Document Type: Article
Publisher: Assoc. of Chemists and Chemical Engineers of Croatia

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Processing vegetable oils using nonporous denser polymeric composite membranes

Cited 44 times
http://www.aocs.org/press

View at Publisher

2

Palm oil: Processing, characterization and utilization in the food industry - A review

Cited 99 times
http://www.journals.elsevier.com/food-bioscience/

View at Publisher

3

Membrane processing of crude palm oil

Cited 28 times

View at Publisher

4

Palm oil production through sustainable plantations

Cited 304 times

View at Publisher

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=d3c20f9456c66c13acbbac202f6f91e4&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85055057332%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85055057332
https://www.scopus.com/record/display.uri?eid=2-s2.0-2642516307&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-2642516307&src=s&origin=reflist&refstat=core
http://www.aocs.org/press
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11746-004-0901-z&locationID=3&categoryID=4&eid=2-s2.0-2642516307&issn=0003021X&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=69290b2150dec6a560e10ea99c213fe0&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84921899053&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84921899053&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/food-bioscience/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.fbio.2015.01.003&locationID=3&categoryID=4&eid=2-s2.0-84921899053&issn=22124306&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=5b0c14dd391af585aa808676d39f7311&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33645947651&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-33645947651&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.desal.2005.04.129&locationID=3&categoryID=4&eid=2-s2.0-33645947651&issn=00119164&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=08fc4b85fd22c48b6d76de0f5140a21d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-34247594443&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-34247594443&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fejlt.200600223&locationID=3&categoryID=4&eid=2-s2.0-34247594443&issn=14387697&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=4db9aaf54722a5cc436c714da5bad075&recordRank=


Banu, M., Siddaramaiah, Prasad, N.

 (Open Access)

(2016) Chemical and Biochemical Engineering Quarterly, 30 (4), pp. 477-487.  .

doi: 10.15255/CABEQ.2015.2185

Edem, D.O.

(2002) Plant Foods for Human Nutrition, 57 (3-4), pp. 319-341.  .
doi: 10.1023/A:1021828132707

Md Sarip, M.S., Morad, N.A., Yamashita, Y., Tsuji, T., Yunus, M.A.C., Aziz, M.K.A., Lam, H.L.

(2016) Separation and Purification Technology, 169, pp. 103-112.  .

doi: 10.1016/j.seppur.2016.06.001

Wang, T.

(2011) Vegetable Oils in Food Technology: Composition, Properties and Uses, Second Edition, pp. 59-105.  .

ISBN: 978-144433268-1
doi: 10.1002/9781444339925.ch3

Fornasero, M.L., Marenchino, R.N., Pagliero, C.L.

 (Open Access)

(2013) Advances in Materials Science and Engineering, 2013, art. no. 646343.  .
doi: 10.1155/2013/646343

Liu, K.-T., Liang, F.-L., Lin, Y.-F., Tung, K.-L., Chung, T.-W., Hsu, S.-H.

(2013) Fuel, 111, pp. 180-185.  .
doi: 10.1016/j.fuel.2013.04.049

de Morais Coutinho, C., Chiu, M.C., Basso, R.C., Ribeiro, A.P.B., Gonçalves, L.A.G., Viotto, L.A.

(2009) Food Research International, 42 (5-6), pp. 536-550.  .
doi: 10.1016/j.foodres.2009.02.010

5

Radical scavenging activity of tertiary butyl hydroquinone and assessment of stability of palm oil (Elaeis
guineensis) by ultrasonic studies

Cited 2 times
http://hrcak.srce.hr/file/254191

View at Publisher

6

Palm oil: Biochemical, physiological, nutritional, hematological, and toxicological aspects: A review

Cited 233 times

View at Publisher

7

Crude palm oil (CPO) extraction using hot compressed water (HCW)

Cited 8 times
http://www.journals.elsevier.com/separation-and-purification-technology/

View at Publisher

8

Soybean Oil

Cited 6 times
http://onlinelibrary.wiley.com/book/10.1002/9781444339925

View at Publisher

9

Deacidification of soybean oil combining solvent extraction and membrane technology

Cited 6 times

View at Publisher

10

A novel green process on the purification of crude Jatropha oil with large permeate flux enhancement

Cited 4 times

View at Publisher

11

State of art of the application of membrane technology to vegetable oils: A review

Cited 91 times

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-85008670872&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-85008670872&src=s&origin=reflist&refstat=core
http://hrcak.srce.hr/file/254191
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.15255%2fCABEQ.2015.2185&locationID=3&categoryID=4&eid=2-s2.0-85008670872&issn=03529568&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=dff4f1ceda01f1ddbc532343767a2faa&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036770253&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0036770253&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1023%2fA%3a1021828132707&locationID=3&categoryID=4&eid=2-s2.0-0036770253&issn=09219668&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=b1381568d0803c63813358eded546118&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84974623406&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84974623406&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/separation-and-purification-technology/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.seppur.2016.06.001&locationID=3&categoryID=4&eid=2-s2.0-84974623406&issn=18733794&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=1fa5b89d8cad6bfb81bd91d809700d87&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84878495498&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84878495498&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com/book/10.1002/9781444339925
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2f9781444339925.ch3&locationID=3&categoryID=4&eid=2-s2.0-84878495498&issn=&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=c417aff088b5d2c437692aa4c031f10b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84893754265&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84893754265&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1155%2f2013%2f646343&locationID=3&categoryID=4&eid=2-s2.0-84893754265&issn=16878434&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=0a40491f191477629d553ae889153f09&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84878240018&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84878240018&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.fuel.2013.04.049&locationID=3&categoryID=4&eid=2-s2.0-84878240018&issn=00162361&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=59f61b07e83f96d5f1e78f80389d1c60&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-67349089004&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-67349089004&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodres.2009.02.010&locationID=3&categoryID=4&eid=2-s2.0-67349089004&issn=09639969&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=a95b0ecc014374b9c136de71deb2a446&recordRank=


Ladhe, A.R., Krishna Kumar, N.S.

(2010) Membrane Technology, pp. 63-78.  .

ISBN: 978-185617632-3
doi: 10.1016/B978-1-85617-632-3.00005-7

Ong, K.K., Fakhru'l-Razi, A., Baharin, B.S., Hassan, M.A.

(1999) Artificial Cells, Blood Substitutes, and Immobilization Biotechnology, 27 (5-6), pp. 381-385.  .

doi: 10.3109/10731199909117707

Lai, S.O., Heng, S.L., Chong, K.C., Lau, W.J.

(2016) Jurnal Teknologi, 78 (12), pp. 69-74.

doi: 10.11113/jt.v78.10069

Azmi, R.A., Goh, P.S., Ismail, A.F., Lau, W.J., Ng, B.C., Othman, N.H., Noor, A.M., (...), Yusoff, M.S.A.

(2015) Journal of Food Engineering, 166, pp. 165-173.  .

doi: 10.1016/j.jfoodeng.2015.06.001

Purwasasmita, M., Nabu, E.B.P., Khoiruddin, Wenten, I.G.

 (Open Access)

(2015) Journal of Engineering and Technological Sciences, 47 (4), pp. 426-446.  .

doi: 10.5614/j.eng.technol.sci.2015.47.4.6

Majid, R.A., May, C.Y., Mohamad, A.W.

(2013) Journal of Oil Palm Research, 25 (AUG), pp. 253-264.  .

Ochoa, N., Pagliero, C., Marchese, J., Mattea, M.

(2001) Separation and Purification Technology, 22-23, pp. 417-422.  .
doi: 10.1016/S1383-5866(00)00178-7

Liu, K.-T., Liang, F.-L., Lin, Y.-F., Tung, K.-L., Chung, T.-W., Hsu, S.-H.

(2013) Fuel, 111, pp. 180-185.  .
doi: 10.1016/j.fuel.2013.04.049

12

Application of Membrane Technology in Vegetable Oil Processing

Cited 9 times
http://www.sciencedirect.com/science/book/9781856176323

View at Publisher

13

Degumming of crude palm oil by membrane filtration

Cited 9 times
www.tandf.co.uk/journals/titles/10731199.asp

View at Publisher

14

Deacidification of palm oil using solvent extraction integrated with membrane technology

http://www.jurnalteknologi.utm.my/index.php/jurnalteknologi/article/download/10069/6017

View at Publisher

15

Deacidification of crude palm oil using PVA-crosslinked PVDF membrane

Cited 12 times
http://www.sciencedirect.com/science/journal/02608774

View at Publisher

16

Non dispersive chemical deacidification of crude palm oil in hollow fiber membrane contactor

Cited 27 times
http://journals.itb.ac.id/index.php/jets/article/download/475/1049

View at Publisher

17

Performance of polymeric membranes for phospholipid removal from residual palm fibre oil/hexane
miscella

Cited 3 times
http://palmoilis.mpob.gov.my/publications/joprv25aug2013-rusnani.pdf

18

Ultrafiltration of vegetable oils degumming by polymeric membranes

Cited 70 times

View at Publisher

19

A novel green process on the purification of crude Jatropha oil with large permeate flux enhancement

Cited 4 times

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84882544565&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84882544565&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/book/9781856176323
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fB978-1-85617-632-3.00005-7&locationID=3&categoryID=4&eid=2-s2.0-84882544565&issn=&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=1327d8c73062c16f96c9d5f0c2e2cd5b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0033281650&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0033281650&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.tandf.co.uk/journals/titles/10731199.asp
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3109%2f10731199909117707&locationID=3&categoryID=4&eid=2-s2.0-0033281650&issn=10731199&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=67380c479057ce89c63fd3c82559452b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84998631687&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
http://www.jurnalteknologi.utm.my/index.php/jurnalteknologi/article/download/10069/6017
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11113%2fjt.v78.10069&locationID=3&categoryID=4&eid=2-s2.0-84998631687&issn=01279696&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=72bb740350091e23bfa7bee599178b85&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84930935207&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84930935207&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/02608774
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jfoodeng.2015.06.001&locationID=3&categoryID=4&eid=2-s2.0-84930935207&issn=02608774&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=bfc3ea7efae5d5e1cd209c6b880a6af4&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84945264102&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84945264102&src=s&origin=reflist&refstat=core
http://journals.itb.ac.id/index.php/jets/article/download/475/1049
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.5614%2fj.eng.technol.sci.2015.47.4.6&locationID=3&categoryID=4&eid=2-s2.0-84945264102&issn=23375779&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=79558735b5f8a2da1b53491fda40f0f7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84890306635&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84890306635&src=s&origin=reflist&refstat=core
http://palmoilis.mpob.gov.my/publications/joprv25aug2013-rusnani.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035282287&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0035282287&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1383-5866%2800%2900178-7&locationID=3&categoryID=4&eid=2-s2.0-0035282287&issn=13835866&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=f629429129079d6534a340fcca0f9cc0&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84878240018&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84878240018&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.fuel.2013.04.049&locationID=3&categoryID=4&eid=2-s2.0-84878240018&issn=00162361&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=59f61b07e83f96d5f1e78f80389d1c60&recordRank=


Cheryan, M.

(2005) Membrane Technology, 2005 (2), pp. 5-7.  .

doi: 10.1016/S0958-2118(05)70387-6

Said, M., Ahmad, A., Mohammad, A.W., Nor, M.T.M., Sheikh Abdullah, S.R.

(2015) Journal of Industrial and Engineering Chemistry, 21, pp. 182-188.  .

doi: 10.1016/j.jiec.2014.02.023

Shi, X., Tal, G., Hankins, N.P., Gitis, V.

(2014) Journal of Water Process Engineering, 1, pp. 121-138.  .

doi: 10.1016/j.jwpe.2014.04.003

Ng, C.Y., Mohammad, A.W., Ng, L.Y., Jahim, J.M.

(2014) Journal of Food Engineering, 142, pp. 190-200.  .

doi: 10.1016/j.jfoodeng.2014.06.005

Guo, X., Gao, W., Li, J., Hu, W.

(2009) Water Environment Research, 81 (6), pp. 626-632.  .

doi: 10.2175/106143008X370368

Corbatón-Báguena, M.-J., Álvarez-Blanco, S., Vincent-Vela, M.-C.

(2015) Desalination, 360, pp. 87-96.  .
doi: 10.1016/j.desal.2015.01.019

Vincent Vela, M.C., Álvarez Blanco, S., Lora García, J., Bergantiños Rodríguez, E.

(2009) Chemical Engineering Journal, 149 (1-3), pp. 232-241.  .
doi: 10.1016/j.cej.2008.10.027

Wibisono, Y., Nugroho, W.A., Chung, T.-W.
Dry degumming of corn-oil for biodiesel using a tubular ceramic membrane
(2014) Proc. Chem., 9, p. 210.  .

 

20

Membrane technology in the vegetable oil industry

Cited 35 times
http://www.sciencedirect.com/science/journal/09582118

View at Publisher

21

Blocking mechanism of PES membrane during ultrafiltration of POME

Cited 31 times
http:www.sciencedirect.com/science/journal/1226086X

View at Publisher

22

Fouling and cleaning of ultrafiltration membranes: A review

Cited 220 times
http://www.journals.elsevier.com/journal-of-water-process-engineering/

View at Publisher

23

Membrane fouling mechanisms during ultrafiltration of skimmed coconut milk

Cited 23 times
http://www.sciencedirect.com/science/journal/02608774

View at Publisher

24

Fouling and cleaning characteristics of ultrafiltration of hydrophobic dissolved organic matter by a
polyvinyl chloride hollow fiber membrane

Cited 4 times
http://docserver.ingentaconnect.com/deliver/connect/wef/10614303/v81n6/s8.pdf?
expires=1261882936&id=54126926&titleid=11548&accname=Elsevier+Science&checksum=7CD1D76063DF462E1641DFADA9DEF734

View at Publisher

25

Fouling mechanisms of ultrafiltration membranes fouled with whey model solutions

Cited 38 times

View at Publisher

26

Analysis of membrane pore blocking models adapted to crossflow ultrafiltration in the ultrafiltration of
PEG

Cited 75 times

View at Publisher

27

Cited 9 times

https://www.scopus.com/record/display.uri?eid=2-s2.0-18744362728&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-18744362728&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/09582118
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0958-2118%2805%2970387-6&locationID=3&categoryID=4&eid=2-s2.0-18744362728&issn=09582118&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=c28ff21677731b45ae1686e2fc8b6308&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84920710946&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84920710946&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/1226086X
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jiec.2014.02.023&locationID=3&categoryID=4&eid=2-s2.0-84920710946&issn=22345957&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=0355de2e056a415a6f69fb20d16e734e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84904258426&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84904258426&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/journal-of-water-process-engineering/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jwpe.2014.04.003&locationID=3&categoryID=4&eid=2-s2.0-84904258426&issn=22147144&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=22efeff39736584a9fde343589e32dda&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84904160752&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84904160752&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/02608774
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jfoodeng.2014.06.005&locationID=3&categoryID=4&eid=2-s2.0-84904160752&issn=02608774&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=866bc94e7aa668b629661ffda2dec5fe&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-68549110282&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-68549110282&src=s&origin=reflist&refstat=core
http://docserver.ingentaconnect.com/deliver/connect/wef/10614303/v81n6/s8.pdf?expires=1261882936&id=54126926&titleid=11548&accname=Elsevier+Science&checksum=7CD1D76063DF462E1641DFADA9DEF734
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2175%2f106143008X370368&locationID=3&categoryID=4&eid=2-s2.0-68549110282&issn=15547531&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=51d036fc83ac4c97e4f7c60973a27070&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84921312337&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84921312337&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.desal.2015.01.019&locationID=3&categoryID=4&eid=2-s2.0-84921312337&issn=00119164&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=dfb4eb945b1a7af6c5cb965ebe8183bd&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-63149096086&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-63149096086&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.cej.2008.10.027&locationID=3&categoryID=4&eid=2-s2.0-63149096086&issn=13858947&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=7c0ac484319baf4b19c2a741b373cc24&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84955662592&src=s&origin=reflist&refstat=dummy


Aryanti, N., Sandria, F.K.I., Putriadi, R.H., Wardhani, D.H.

 (Open Access)

(2017) Engineering Journal, 21 (3), pp. 23-35.  .

doi: 10.4186/ej.2017.21.3.23

Aryanti, N., Wardhani, D.H., Supandi, S.

(2016) Scientific Study and Research: Chemistry and Chemical Engineering, Biotechnology, Food Industry, 17 (2), pp. 125-137. 
.

Aryanti, N., Ika Sandria, F.K., Wardhani, D.H.

(2017) Advanced Science Letters, 23 (3), pp. 2598-2600.  .

doi: 10.1166/asl.2017.8730

HERMIA, J.

(1982) TRANS INST CHEM ENG, V 60 (N 3), pp. 183-187.  .

Amin, I.N.H.M., Mohammad, A.W., Markom, M., Peng, L.C., Hilal, N.

(2010) Desalination, 261 (3), pp. 313-320.  .

doi: 10.1016/j.desal.2010.04.016

de Melo, J.R.M., Tres, M.V., Steffens, J., Vladimir Oliveira, J., Di Luccio, M.

(2015) Journal of Membrane Science, 475, pp. 357-366.  .

doi: 10.1016/j.memsci.2014.10.029

Velu, S., Muruganandam, L., Arthanareeswaran, G.

 (Open Access)

(2015) Brazilian Journal of Chemical Engineering, 32 (1), pp. 179-189.  .

doi: 10.1590/0104-6632.20150321s00002965

28

Evaluation of micellar-enhanced ultrafiltration (MEUF) membrane for dye removal of synthetic Remazol
dye wastewater

Cited 2 times
http://engj.org/index.php/ej/article/view/1318/571

View at Publisher

29

Flux profiles and mathematical modeling of fouling mechanism for ultrafiltration of konjac glucomannan

Cited
8 times
http://pubs.ub.ro/?pg=revues&rev=cscc6

30

Blocking mechanism of ultrafiltration and micellar-enhanced ultrafiltration membrane for dye removal
from model waste water

Cited 3 times
http://www.ingentaconnect.com/contentone/asp/asl/2017/00000023/00000003/art00282

View at Publisher

31

CONSTANT PRESSURE BLOCKING FILTRATION LAWS - APPLICATION TOPOWER-LAW NON-
NEWTONIAN FLUIDS.

Cited 863 times

32

Analysis of deposition mechanism during ultrafiltration of glycerin-rich solutions

Cited 16 times
http://www.sciencedirect.com

View at Publisher

33

Desolventizing organic solvent-soybean oil miscella using ultrafiltration ceramic membranes

Cited 9 times
www.elsevier.com/locate/memsci

View at Publisher

34

Preparation and performance studies on polyethersulfone ultrafiltration membranes modified with gelatin
for treatment of tannery and distillery wastewater

Cited 10 times
http://www.scielo.br/readcube/epdf.php?doi=10.1590/0104-6632.20150321s00002965&pid=S0104-
66322015001700179&pdf_path=bjce/v32n1/0104-6632-bjce-32-1-0179.pdf

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-85022044659&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-85022044659&src=s&origin=reflist&refstat=core
http://engj.org/index.php/ej/article/view/1318/571
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4186%2fej.2017.21.3.23&locationID=3&categoryID=4&eid=2-s2.0-85022044659&issn=01258281&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=e1ae9d7def224d2441a06c31d3d93337&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85018596444&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-85018596444&src=s&origin=reflist&refstat=core
http://pubs.ub.ro/?pg=revues&rev=cscc6
https://www.scopus.com/record/display.uri?eid=2-s2.0-85018553100&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-85018553100&src=s&origin=reflist&refstat=core
http://www.ingentaconnect.com/contentone/asp/asl/2017/00000023/00000003/art00282
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1166%2fasl.2017.8730&locationID=3&categoryID=4&eid=2-s2.0-85018553100&issn=19367317&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0591917997c61bebbe2e88c793545e37&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0020127334&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0020127334&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-78049442016&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-78049442016&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.desal.2010.04.016&locationID=3&categoryID=4&eid=2-s2.0-78049442016&issn=00119164&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=50967d4fbd22dc768232ced0123cef7a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84911395031&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84911395031&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/memsci
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.memsci.2014.10.029&locationID=3&categoryID=4&eid=2-s2.0-84911395031&issn=18733123&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=add0fede9ce6949349337986aaf1e652&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84930738523&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84930738523&src=s&origin=reflist&refstat=core
http://www.scielo.br/readcube/epdf.php?doi=10.1590/0104-6632.20150321s00002965&pid=S0104-66322015001700179&pdf_path=bjce/v32n1/0104-6632-bjce-32-1-0179.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1590%2f0104-6632.20150321s00002965&locationID=3&categoryID=4&eid=2-s2.0-84930738523&issn=01046632&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=a6defce056a68954cbd7be97a4bec410&recordRank=


Vankelecom, I.F.J., De Smet, K., Gevers, L.E.M., Livingston, A., Nair, D., Aerts, S., Kuypers, S., (...), Jacobs, P.A.

(2004) Journal of Membrane Science, 231 (1-2), pp. 99-108.  .

doi: 10.1016/j.memsci.2003.11.007

MacHado, D.R., Hasson, D., Semiat, R.

(1999) Journal of Membrane Science, 163 (1), pp. 93-102.  .
doi: 10.1016/S0376-7388(99)00158-1

de Souza Araki, M., de Morais Coutinho, C., Gonçalves, L.A.G., Viotto, L.A.

(2010) Separation and Purification Technology, 71 (1), pp. 13-21.  .
doi: 10.1016/j.seppur.2009.10.005

Penha, F.M., Rezzadori, K., Proner, M.C., Zin, G., Fogaҫa, L.A., Petrus, J.C.C., De Oliveira, J.V., (...), Di Luccio, M.

 (Open Access)

(2015) Journal of Food Engineering, 155, pp. 79-86.  .

doi: 10.1016/j.jfoodeng.2015.01.020

Pagliero, C., Ochoa, N.A., Martino, P., Marchese, J.

(2011) JAOCS, Journal of the American Oil Chemists' Society, 88 (11), pp. 1813-1819.  .
doi: 10.1007/s11746-011-1839-3

Manjula, S., Kobayashi, I., Subramanian, R.

(2011) Food Research International, 44 (4), pp. 925-930.  .
doi: 10.1016/j.foodres.2011.01.059

Kim, I.-C., Kim, J.-H., Lee, K.-H., Tak, T.-M.

(2002) Journal of Membrane Science, 205 (1-2), pp. 113-123.  .
doi: 10.1016/S0376-7388(02)00070-4

35

Physico-chemical interpretation of the SRNF transport mechanism for solvents through dense silicone
membranes

Cited 108 times
www.elsevier.com/locate/memsci

View at Publisher

36

Effect of solvent properties on permeate flow through nanofiltration membranes. Part I: Investigation of
parameters affecting solvent flux

Cited 182 times

View at Publisher

37

Solvent permeability in commercial ultrafiltration polymeric membranes and evaluation of the structural
and chemical stability towards hexane

Cited 26 times

View at Publisher

38

Evaluation of permeation of macauba oil and n-hexane mixtures through polymeric commercial
membranes subjected to different pre-treatments

Cited 11 times
http://www.sciencedirect.com/science/journal/02608774

View at Publisher

39

Separation of sunflower oil from hexane by use of composite polymeric membranes

Cited 9 times

View at Publisher

40

Characterization of phospholipid reverse micelles in nonaqueous systems in relation to their rejection
during membrane processing

Cited 14 times

View at Publisher

41

Phospholipids separation (degumming) from crude vegetable oil by polyimide ultrafiltration membrane

Cited 56 times

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-1242270462&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-1242270462&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/memsci
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.memsci.2003.11.007&locationID=3&categoryID=4&eid=2-s2.0-1242270462&issn=03767388&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=e28bf0041d8bb5af23ffd6582fa352fc&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0032799597&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0032799597&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0376-7388%2899%2900158-1&locationID=3&categoryID=4&eid=2-s2.0-0032799597&issn=03767388&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=ca7052bf993d8b440c74031c2f5c2dd7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-76449121598&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-76449121598&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.seppur.2009.10.005&locationID=3&categoryID=4&eid=2-s2.0-76449121598&issn=13835866&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=385de32073da2dc6320e83ac53f18d0e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84922928575&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84922928575&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/02608774
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jfoodeng.2015.01.020&locationID=3&categoryID=4&eid=2-s2.0-84922928575&issn=02608774&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=2358cc864390cfec28c788ec1278da4d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84855686572&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84855686572&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11746-011-1839-3&locationID=3&categoryID=4&eid=2-s2.0-84855686572&issn=0003021X&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=789c61f5f126d0ee8bfa342d41451eda&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79955608503&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-79955608503&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodres.2011.01.059&locationID=3&categoryID=4&eid=2-s2.0-79955608503&issn=09639969&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=e2cf0fcb44ea3d3280dca729046d92b1&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036681245&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0036681245&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0376-7388%2802%2900070-4&locationID=3&categoryID=4&eid=2-s2.0-0036681245&issn=03767388&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=69484d3c93016db3938cc6c6cbdef37a&recordRank=


  10 of 50  

Pagliero, C., Mattea, M., Ochoa, N., Marchese, J.

(2007) Journal of Food Engineering, 78 (1), pp. 194-197.  .
doi: 10.1016/j.jfoodeng.2005.09.015

Sehn, G.A.R., Gonçalves, L.A.G., Ming, C.C.

 (Open Access)

(2016) Grasas y Aceites, 67 (1), art. no. e120.  .

doi: 10.3989/gya.0498151

Pagliero, C., Ochoa, N., Marchese, J., Mattea, M.

(2001) JAOCS, Journal of the American Oil Chemists' Society, 78 (8), pp. 793-796.  .

doi: 10.1007/s11746-001-0344-6

 Aryanti, N.; Department of Chemical Engineering, Diponegoro University, Indonesia;
email:  
© Copyright 2018 Elsevier B.V., All rights reserved.

42

Fouling of polymeric membranes during degumming of crude sunflower and soybean oil

Cited 43 times

View at Publisher

43

Ultrafiltration-based degumming of crude rice bran oil using a polymer membrane

Cited 4 times
http://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/download/1586/1864

View at Publisher

44

Degumming of crude soybean oil by ultrafiltration using polymeric membranes

Cited 43 times
http://www.aocs.org/press

View at Publisher

 
nita.aryanti@che.undip.ac.id

◅ Back to results ◅ Previous  ▻Next  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://www.scopus.com/record/display.uri?eid=2-s2.0-33745940080&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-33745940080&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jfoodeng.2005.09.015&locationID=3&categoryID=4&eid=2-s2.0-33745940080&issn=02608774&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=2fa32df99bcb7dec3d04a51c78608a21&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84958165170&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-84958165170&src=s&origin=reflist&refstat=core
http://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/download/1586/1864
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3989%2fgya.0498151&locationID=3&categoryID=4&eid=2-s2.0-84958165170&issn=19884214&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=c218c9b7aa931a93aac758c6fc3c4ec4&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035415048&origin=reflist&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85055057332&refeid=2-s2.0-0035415048&src=s&origin=reflist&refstat=core
http://www.aocs.org/press
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11746-001-0344-6&locationID=3&categoryID=4&eid=2-s2.0-0035415048&issn=0003021X&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=e40f9c941ba1a14bd10794b98c0b04be&recordRank=
mailto:nita.aryanti@che.undip.ac.id
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&offset=10&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85020494396&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=8
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85046375686&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=10
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/


Source details

Open Access

Chemical and Biochemical Engineering Quarterly

Scopus coverage years: 1987, from 1996 to 2019
Publisher: Hrvatsko Drustvo Kemijskih Inzenjera i Tehnologa/Croatian Society of Chemical
Engineers
ISSN: 0352-9568 E-ISSN: 1846-5153
Subject area: Chemistry: General Chemistry Chemical Engineering: Process Chemistry and Technology

Biochemistry, Genetics and Molecular Biology: Biochemistry

  



View all documents ▻  Set document alert  Save to source list Journal Homepage

CiteScore 2018

1.65
Add CiteScore to your site



SJR 2018

0.358 

SNIP 2018

0.657 

CiteScore CiteScore rank & trend CiteScore presets Scopus content coverage

Calculated using data from 30 April, 2019CiteScore

*CiteScore includes all available document types  

1.65  = 

 Citation Count 2018

 Documents 2015 -
2017*

 = 

 Metrics displaying this icon are compiled according to , a collaboration between

industry and academia.

2018 

 ▻262 Citations

 ▻159 Documents

 ▻View CiteScore methodology  ▻CiteScore FAQ

Last updated on 08 January, 2020CiteScoreTracker 2019

1.30  = 
 Citation Count 2019

 Documents 2016 - 2018
 = 

 Updated monthly

 ▻208 Citations to date

▻160 Documents to date

 ↗ Snowball Metrics

CiteScore rank

Category Rank Percentile

Chemistry  
#160/370 56th

 

Chemical
Engineering

 
#27/59 55th

 



General
Chemistry

Process
Chemistry
and
Technology

 ▻View CiteScore trends

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

Brought to you by  Universitas Diponegoro

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.pbf.hr%2fcabeq%2fpdf%2fpdf.html&locationID=8&categoryID=8&eid=&issn=03529568&linkType=JournalHomePage&year=&dig=4a47057f09b9bf9356ee0cbb3181e0df&recordRank=
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=16378&docType=defined&years=2016,2017,2018&citedYear=2019
https://www.scopus.com/source/search/docType.uri?sourceId=16378&years=2016,2017,2018&docType=defined
http://www.snowballmetrics.com/
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
http://digilib.undip.ac.id/
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=sourceinfo
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=sourceinfo&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=sourceinfo&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=sourceinfo&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=sourceinfo&zone=TopNavBar


CiteScore

1.7 =

Calculated on 06 May, 2020

CiteScoreTracker 2020

1.8 =

Last updated on 09 August, 2020 • Updated monthly

  ▻Feedback  ▻Compare sources

Open Access

Chemical and Biochemical Engineering Quarterly

Scopus coverage years: 1987, from 1996 to Present
Publisher: Hrvatsko Drustvo Kemijskih Inzenjera i Tehnologa/Croatian Society of Chemical Engineers
ISSN: 0352-9568 E-ISSN: 1846-5153
Subject area: Chemistry: General Chemistry Chemical Engineering: Process Chemistry and Technology

Biochemistry, Genetics and Molecular Biology: Biochemistry

  



View all documents ▻  Set document alert  Save to source list Journal Homepage

CiteScore 2019

1.7 

SJR 2019

0.272 

SNIP 2019

0.488 

CiteScore CiteScore rank & trend Scopus content coverage

i Improved CiteScore methodology
CiteScore ���� counts the citations received in ����-���� to articles, reviews, conference papers, book chapters and data

papers published in ����-����, and divides this by the number of publications published in ����-����.  ▻Learn more

×

2019 

322 Citations 2016 - 2019

193 Documents 2016 - 2019



261 Citations to date

144 Documents to date

CiteScore rank 2019

Category Rank Percentile

Chemistry  
#221/398 44th

 

Chemical
Engineering

 
#39/58 33rd

 



General
Chemistry

Process
Chemistry and
Technology

 ▻View CiteScore methodology  ▻CiteScore FAQ  🔗Add CiteScore to your site

About Scopus

What is Scopus

Content coverage

Language

⽇本語に切り替える
切换到简体中文

Customer Service

Help

Contact us

Brought to you by  Universitas Diponegoro

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://scopus.proxy.undip.ac.id/standard/contactForm.uri
https://scopus.proxy.undip.ac.id/source/eval/handle.uri?addSource=16378&origin=sourceinfo&txnType=1&zone=TopNavBar
https://scopus.proxy.undip.ac.id/redirect/linking.uri?targetURL=http%3a%2f%2fwww.pbf.hr%2fcabeq%2fpdf%2fpdf.html&locationID=8&categoryID=8&eid=&issn=03529568&linkType=JournalHomePage&year=&dig=4a47057f09b9bf9356ee0cbb3181e0df&recordRank=
https://scopus.proxy.undip.ac.id/standard/help.uri?topic=14880
https://scopus.proxy.undip.ac.id/source/citedby.uri?sourceId=16378&docType=ar,re,cp,dp,ch&citedYear=2020,2019,2018,2017&years=2020,2019,2018,2017&pubstageExclusions=aip
https://scopus.proxy.undip.ac.id/source/search/docType.uri?sourceId=16378&years=2020,2019,2018,2017&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://scopus.proxy.undip.ac.id/standard/help.uri?topic=14880
https://www.elsevier.com.proxy.undip.ac.id/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com.proxy.undip.ac.id/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://scopus.proxy.undip.ac.id/personalization/switch/Japanese.uri?origin=AuthorProfile&zone=footer&locale=ja_JP
https://scopus.proxy.undip.ac.id/personalization/switch/Chinese.uri?origin=AuthorProfile&zone=footer&locale=zh_CN
https://scopus.proxy.undip.ac.id/standard/contactUs.uri?pageOrigin=footer
https://scopus.proxy.undip.ac.id/standard/contactForm.uri?pageOrigin=footer
http://digilib.undip.ac.id/
https://scopus.proxy.undip.ac.id/home.uri?zone=header&origin=AuthorProfile
https://scopus.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=authorLookup
https://scopus.proxy.undip.ac.id/sources.uri?zone=TopNavBar&origin=sourceinfo
https://scopus.proxy.undip.ac.id/results/storedList.uri?listId=myDocList&origin=sourceinfo&zone=TopNavBar
https://www.scival.com/home
https://scopus.proxy.undip.ac.id/signin.uri?&origin=sourceinfo&zone=TopNavBar
https://scopus.proxy.undip.ac.id/signin.uri?origin=sourceinfo&zone=TopNavBar
https://scopus.proxy.undip.ac.id/signin.uri?origin=sourceinfo&zone=TopNavBar


Scopus blog

Scopus API

Privacy matters

切換到繁體中文

Русский язык

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://blog.scopus.com.proxy.undip.ac.id/
https://dev.elsevier.com.proxy.undip.ac.id/
https://www.elsevier.com.proxy.undip.ac.id/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://scopus.proxy.undip.ac.id/personalization/switch/Chinese.uri?origin=AuthorProfile&zone=footer&locale=zh_TW
https://scopus.proxy.undip.ac.id/personalization/switch/Russian.uri?origin=AuthorProfile&zone=footer&locale=ru_RU
https://www.elsevier.com.proxy.undip.ac.id/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com.proxy.undip.ac.id/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com.proxy.undip.ac.id/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com.proxy.undip.ac.id/?dgcid=RN_AGCM_Sourced_300005030
https://scopus.proxy.undip.ac.id/cookies/policy.uri
http://www.relx.com/


9/4/2020 SetWidth160-CABEQ-32-3-2018-korice-LQ.PNG (160×221)

silverstripe.fkit.hr/cabeq/assets/Uploads/_resampled/SetWidth160-CABEQ-32-3-2018-korice-LQ.PNG 1/1



10/6/2019 About the Journal » Chemical and Biochemical Engineering Quarterly

silverstripe.fkit.hr/cabeq/about/ 2/2

Reader
Current Issue
Past Issues
Subscription

Authors
Submit Article
Instructions
Paper Status

Reviewers
Reviewers Guidelines

Journal History

The initiative to start with publication of a new journal Chemical and Biochemical Engineering Quarterly
(CABEQ) as a part of European Alpe-Adria initiative for regional cooperation is described. Given are the main
goals for the new journal published by Croatian Association of Chemical Engineers, formation of the
international editorial board, and experiences gained during 15 years of publishing. Presented are statistical
data on published papers, country of origin of authors, and classification of papers into chemical and
biochemical engineering fields. The experiences gained during the last two years with publishing on Internet
and planned activities in future are also presented. A view on validation of journals by ISI impact factor is
discussed.

READ COMPLETE ARTICLE IN PDF

http://silverstripe.fkit.hr/cabeq/
http://silverstripe.fkit.hr/cabeq/past-issues/
http://silverstripe.fkit.hr/cabeq/subscription/
http://silverstripe.fkit.hr/cabeq/authors/submit/
http://silverstripe.fkit.hr/cabeq/authors/instructions/
http://silverstripe.fkit.hr/cabeq/authors/paper-status/
http://silverstripe.fkit.hr/cabeq/reviewers/guidelines/
http://silverstripe.fkit.hr/cabeq/assets/PDF/about.pdf


9/4/2020 About the Journal » Chemical and Biochemical Engineering Quarterly

silverstripe.fkit.hr/cabeq/about/ 1/2

About the Journal

THE OFFICIAL JOURNAL OF
CROATIAN SOCIETY OF CHEMICAL ENGINEERS,
FACULTY OF CHEMICAL ENGINEERING AND TECHNOLOGY, University of Zagreb
SLOVENIAN CHEMICAL SOCIETY AND
AUSTRIAN ASSOCIATION OF BIOPROCESS TECHNOLOGY

UDC 66
Coden CBEQEZ
Online ISSN 1846-5153
Print ISSN 0352-9568
https://doi.org/10.15255/CABEQ
http://hrcak.srce.hr/cabeq

Chemical and Biochemical Engineering Quarterly is cited by: Current Contents, Web of Science – Science
Citation Index Expanded, Scopus, EI Compendex, Inspec, PASCAL, Science Citation Index, Chemical
Abstracts, Chemical Engineering Abstracts, Chemical Engineering and Biotechnology Abstracts, Current
Biotechnology Abstracts, Chemischer Informationsdienst, EBSCO Host – Academic Search Complete, J-Gate,
Knovel®, Kurzberüchte Chemische Technik und Biotechnologie, Referativnyi Zhurnal, Theoretical Chemical
Engineering Abstracts, SHERPA/RoMEO, Biotechnology Citation Index, Directory of Open Access Journals
(DOAJ), ULRICHSWEB i BIOSIS Previews.

IF and number of published papers

IMPACT FACTOR for 2019 is 0.960
Number of published papers in 2019: 43

Plagiarism policy

Editorial office uses online plagiarism tool (CrossRef Similarity Check) to check the submitted papers. In case
the editorial office and reviewers determine that non-original (plagiarised) paper has been submitted, that paper
is immediately excluded from the editorial evaluation process and authors are losing the possibility of
future submission and publication in the journal.
Additional useful free online tools for plagiarism check: 
1. Free Plagiarism Detection Online – http://plagiarisma.net
2. Advanced Plagiarism Checker Online – https://searchenginereports.net/plagiarism-checker/

Aim and Scope

The journal provides an international forum for presentation of original papers, reviews and discussions on the
latest developments in chemical and biochemical engineering. The scope of the journal is wide and no
limitation except relevance to chemical and biochemical engineering is required.
The criteria for the acceptance of papers are originality, quality of work and clarity of style. All papers are
subject to reviewing by at least two international experts (blind peer review). 
The language of the journal is English. Final versions of the manuscripts are subject to metric (SI units and
IUPAC recommendations) and English language reviewing. 
Editor and Editorial board make the final decision about acceptance of a manuscript. 
Page charges are excluded.

Home

About

Impressum

Top Articles

Past Issues

News & Links

Retracted

Subscription

Plagiarism Policy

Copyright Policy

AUTHORS

Submit Article

Instructions to authors

FAQ

REVIEWERS

Reviewer guidelines

FAQ

Already a member?  Log in

https://doi.org/10.15255/CABEQ
http://hrcak.srce.hr/cabeq
https://crosscheck.ithenticate.com/en_us/login
http://plagiarisma.net/
https://searchenginereports.net/plagiarism-checker/
http://silverstripe.fkit.hr/cabeq/
http://silverstripe.fkit.hr/cabeq/about/
http://silverstripe.fkit.hr/cabeq/impressum/
http://silverstripe.fkit.hr/cabeq/top-articles/
http://silverstripe.fkit.hr/cabeq/past-issues/
http://silverstripe.fkit.hr/cabeq/news-and-links/
http://silverstripe.fkit.hr/cabeq/retracted/
http://silverstripe.fkit.hr/cabeq/subscription/
http://silverstripe.fkit.hr/cabeq/plagiarism-policy/
http://silverstripe.fkit.hr/cabeq/copyright-policy/
http://www.nsk.hr/DigitalLib.aspx?id=80
http://silverstripe.fkit.hr/cabeq/authors/submit/
http://silverstripe.fkit.hr/cabeq/authors/instructions/
http://silverstripe.fkit.hr/cabeq/authors/faq/
http://silverstripe.fkit.hr/cabeq/reviewers/guidelines/
http://silverstripe.fkit.hr/cabeq/reviewers/faq/
http://silverstripe.fkit.hr/cabeq/Security/login?BackURL=/cabeq/about/


9/4/2020 About the Journal » Chemical and Biochemical Engineering Quarterly

silverstripe.fkit.hr/cabeq/about/ 2/2

Reader
Current Issue
Past Issues
Subscription

Authors
Submit Article
Instructions
Paper Status

Reviewers
Reviewers Guidelines

Types of contributions

The journal publishes original scientific papers, professional papers, reviews and conference papers. In the
appendix, the journal published technical news, book reviews and society news.

Journal History

The initiative to start with publication of a new journal Chemical and Biochemical Engineering Quarterly
(CABEQ) as a part of European Alpe-Adria initiative for regional cooperation is described. Given are the main
goals for the new journal published by Croatian Association of Chemical Engineers, formation of the
international editorial board, and experiences gained during 15 years of publishing. Presented are statistical
data on published papers, country of origin of authors, and classification of papers into chemical and
biochemical engineering fields. The experiences gained during the last two years with publishing on Internet
and planned activities in future are also presented. A view on validation of journals by ISI impact factor is
discussed.

READ COMPLETE ARTICLE IN PDF

http://silverstripe.fkit.hr/cabeq/
http://silverstripe.fkit.hr/cabeq/past-issues/
http://silverstripe.fkit.hr/cabeq/subscription/
http://silverstripe.fkit.hr/cabeq/authors/submit/
http://silverstripe.fkit.hr/cabeq/authors/instructions/
http://silverstripe.fkit.hr/cabeq/authors/paper-status/
http://silverstripe.fkit.hr/cabeq/reviewers/guidelines/
http://silverstripe.fkit.hr/cabeq/assets/PDF/about.pdf


10/6/2019 Impressum » Chemical and Biochemical Engineering Quarterly

silverstripe.fkit.hr/cabeq/impressum/ 1/2

Impressum

   PUBLISHED BY
   Croatian Society of Chemical Engineers, Berislaviceva 6/I, 10 000 Zagreb, Croatia

   FOR THE PUBLISHER
   N. Bolf (Croatia) kui-editor@hdki.hr

   CO-EDITORS-IN-CHIEF
   M. Rogosic (Croatia) mrogosic@fkit.hr (for articles in field of chemical engineering)
   B. Zelic (Croatia) bzelic@fkit.hr (for articles in field of biochemical engineering)

   ASSISTANT EDITOR
   T. Jurina (Croatia) cabeq@fkit.hr; tlekic@pbf.hr

   ASSOCIATE EDITORS
   M. Narodoslawsky (Austria) narodoslawsky@tugraz.at
   M. Grassi (Italy) mario.grassi@di3.units.it
   I. Plazl (Slovenia) igor.plazl@fkkt.uni-lj.si; igor.plazl@guest.arnes.si

   EDITORIAL BOARD
   Austria
   M. Koller martin.koller@uni-graz.at

   Croatia
   Z. Kurtanjek zelimir.kurtanjek@gmail.com
   M. Rogosic mrogosic@fkit.hr
   B. Santek bsantek@pbf.hr
   D. Sincic dinko.sincic@gmail.com
   D. Vasic-Racki dvracki@fkit.hr
   B. Zelic bzelic@fkit.hr

   Italy
   P. Alessi ALESSI.PAOLO@GMAIL.COM

   Slovenia
   P. Glavic glavic@uni-mb.si
   Z. Kravanja kravanja@uni-mb.si
   P. Znidarsic-Plazl polona.znidarsic@fkkt.uni-lj.si  

   SCIENTIFIC ADVISORY BOARD
   Roland Wohlgemuth (Switzerland) roland.wohlgemuth@sial.com
   John Woodley (Denmark) jw@kt.dtu.dk
   Goran Jovanovic (USA) goran.jovanovic@oregonstate.edu
   Vladimir Mahalec (Canada) mahalec@mcmaster.ca
   Milan Popovic (Germany) popovic@beuth-hochschule.de
   Romano Lapasin (Italy) romano.lapasin@di3.units.it
   Ivan Wichterle (Czech Republic) wichterle@icpf.cas.cz
   Grozdana Bogdanic (Czech Republic) bogdanic@icpf.cas.cz
   Marin Hraste (Croatia) mhraste@hazu.hr
   Zoran Gomzi (Croatia) zgomzi@fkit.hr
   Stanka Zrncevic (Croatia) szrnce@fkit.hr

   Since 2000 CABEQ is published on Internet.

   Published: quarterly

   Phone: +385 1 4605 021, +385 1 4872 490 (fax)

   Complete Impressum

 

Home

About

Impressum

Top Articles

Past Issues

News & Links

Retracted

Subscription

Copyright Policy

AUTHORS

Submit Article

Instructions to authors

FAQ

REVIEWERS

Reviewer guidelines

FAQ

Already a member?  Log in

http://www.hdki.hr/
mailto:kui-editor@hdki.hr
mailto:mrogosic@fkit.hr
mailto:bzelic@fkit.hr
mailto:cabeq@fkit.hr
mailto:tlekic@pbf.hr
mailto:narodoslawsky@tugraz.at
mailto:mario.grassi@di3.units.it
mailto:igor.plazl@fkkt.uni-lj.si
mailto:igor.plazl@guest.arnes.si
mailto:martin.koller@uni-graz.at
mailto:zelimir.kurtanjek@gmail.com
mailto:mrogosic@fkit.hr
mailto:bsantek@pbf.hr
mailto:dinko.sincic@gmail.com
mailto:dvracki@fkit.hr
mailto:bzelic@fkit.hr
mailto:ALESSI.PAOLO@GMAIL.COM
mailto:glavic@uni-mb.si
mailto:kravanja@uni-mb.si
mailto:polona.znidarsic@fkkt.uni-lj.si
mailto:roland.wohlgemuth@sial.com
mailto:jw@kt.dtu.dk
mailto:goran.jovanovic@oregonstate.edu
mailto:mahalec@mcmaster.ca
mailto:popovic@beuth-hochschule.de
mailto:romano.lapasin@di3.units.it
mailto:wichterle@icpf.cas.cz
mailto:bogdanic@icpf.cas.cz
mailto:mhraste@hazu.hr
mailto:zgomzi@fkit.hr
mailto:szrnce@fkit.hr
http://silverstripe.fkit.hr/cabeq/assets/PDF/CABEQ-Impressum-2018.pdf
http://silverstripe.fkit.hr/cabeq/
http://silverstripe.fkit.hr/cabeq/about/
http://silverstripe.fkit.hr/cabeq/impressum/
http://silverstripe.fkit.hr/cabeq/top-articles/
http://silverstripe.fkit.hr/cabeq/past-issues/
http://silverstripe.fkit.hr/cabeq/news-and-links/
http://silverstripe.fkit.hr/cabeq/retracted/
http://silverstripe.fkit.hr/cabeq/subscription/
http://silverstripe.fkit.hr/cabeq/copyright-policy/
http://www.nsk.hr/DigitalLib.aspx?id=80
http://silverstripe.fkit.hr/cabeq/authors/submit/
http://silverstripe.fkit.hr/cabeq/authors/instructions/
http://silverstripe.fkit.hr/cabeq/authors/faq/
http://silverstripe.fkit.hr/cabeq/reviewers/guidelines/
http://silverstripe.fkit.hr/cabeq/reviewers/faq/
http://silverstripe.fkit.hr/cabeq/Security/login?BackURL=/cabeq/impressum/


10/6/2019 Past Issues » Chemical and Biochemical Engineering Quarterly

silverstripe.fkit.hr/cabeq/past-issues/issue/77 1/2

Reader
Current Issue
Past Issues

Authors
Submit Article
Instructions

Reviewers
Reviewers Guidelines

32 (3) 2018

CABEQ 32 (3) (2018) 281-390

Contents

Original Scientific Paper
Drug Mass Transfer Mechanism, Thermodynamics, and In Vitro Release Kinetics of
Antioxidant-encapsulated Zeolite Microparticles as a Drug Carrier System
Z. L. Yaneva, N. V. Georgieva, L. L. Bekirska and S. Lavrova

281-298

Inhibition of Copper Corrosion in NaCl Solution by Propolis Extract
V. Grudić, I. Bošković and A. Gezović 299-305

Intensification of the Rate of Diffusion-controlled Electrochemical and Catalytic
Reactions at a Helical Coil by a Fixed Bed Turbulence Promoter
M. . Elnaggar, M. S. Mansour, A. H. El-Shazly, S. A. Nosier, Y. . A. El-Taweel and G. H.
Sedahmed

307-313

Efficient Extraction of Bioactive Flavonoids from Ginkgo biloba Leaves Using Deep
Eutectic Solvent/Water Mixture as Green Media
M. Yang, J. Cao, F. Cao, C. Lu and E. Su

315-324

Ultrafiltration Membrane for Degumming of Crude Palm Oil-Isopropanol Mixture
N. Aryanti, D. Hesti Wardhani and A. Nafiunisa 325-334

Experimental Modelling of Local Heat Transfer Process for a Gas-liquid System in
an Agitated Vessel with the System of A 315 – RT Impellers
I. Bielka, M. Cudak and J. Karcz

335-347

Performance Prediction of Waste Polyethylene Gasification Using CO2 in a
Bubbling Fluidized Bed: A Modelling Study
R. Alli, P. Kannan, A. Al Shoaibi and C. Srinivasakannan

349-358

Shedding Light on Lipase Stability in Natural Deep Eutectic Solvents
A. A. Elgharbawy, A. Hayyan, M. Hayyan, S. N. Rashid, M. R. M. Nor, M. Zulkifli, Y. Alias and M.
E. Mirghani

359-370

Biodegradation of Acid Scarlet 3R by a New Salt-tolerant Strain Alcaligenes faecalis
LJ-3: Character, Enzyme and Kinetics Analysis
X. Song, F. Liu, H. Zhou and H. Yang

371-381

Assessing the Synergistic Effects of Co-digestion of Maize Silage and Red Chicory
Waste
A. Cortesi, V. Gallo, D. Solinas and R. Vitanza

383-390

Home

About

Impressum

Top Articles

Past Issues

News & Links

Retracted

Subscription

Copyright Policy

AUTHORS

Submit Article

Instructions to authors

FAQ

REVIEWERS

Reviewer guidelines

FAQ

Already a member?  Log in

http://silverstripe.fkit.hr/cabeq/
http://silverstripe.fkit.hr/cabeq/past-issues/
http://silverstripe.fkit.hr/cabeq/authors/submit/
http://silverstripe.fkit.hr/cabeq/authors/instructions/
http://silverstripe.fkit.hr/cabeq/reviewers/guidelines/
http://silverstripe.fkit.hr/cabeq/past-issues/article/1508
http://silverstripe.fkit.hr/cabeq/past-issues/article/1509
http://silverstripe.fkit.hr/cabeq/past-issues/article/1510
http://silverstripe.fkit.hr/cabeq/past-issues/article/1511
http://silverstripe.fkit.hr/cabeq/past-issues/article/1512
http://silverstripe.fkit.hr/cabeq/past-issues/article/1513
http://silverstripe.fkit.hr/cabeq/past-issues/article/1514
http://silverstripe.fkit.hr/cabeq/past-issues/article/1515
http://silverstripe.fkit.hr/cabeq/past-issues/article/1516
http://silverstripe.fkit.hr/cabeq/past-issues/article/1517
http://silverstripe.fkit.hr/cabeq/
http://silverstripe.fkit.hr/cabeq/about/
http://silverstripe.fkit.hr/cabeq/impressum/
http://silverstripe.fkit.hr/cabeq/top-articles/
http://silverstripe.fkit.hr/cabeq/past-issues/
http://silverstripe.fkit.hr/cabeq/news-and-links/
http://silverstripe.fkit.hr/cabeq/retracted/
http://silverstripe.fkit.hr/cabeq/subscription/
http://silverstripe.fkit.hr/cabeq/copyright-policy/
http://www.nsk.hr/DigitalLib.aspx?id=80
http://silverstripe.fkit.hr/cabeq/authors/submit/
http://silverstripe.fkit.hr/cabeq/authors/instructions/
http://silverstripe.fkit.hr/cabeq/authors/faq/
http://silverstripe.fkit.hr/cabeq/reviewers/guidelines/
http://silverstripe.fkit.hr/cabeq/reviewers/faq/
http://silverstripe.fkit.hr/cabeq/Security/login?BackURL=/cabeq/past-issues/
Nita Aryanti
Highlight



M. A. El-Naggar et al., Intensification of the Rate of Diffusion-controlled Electrochemical…, Chem. Biochem. Eng. Q., 32 (3) 307–313 (2018) 307

Intensification of the Rate of Diffusion-controlled  
Electrochemical and Catalytic Reactions at a Helical Coil  
by a Fixed Bed Turbulence Promoter

M. A. El-Naggar,a,* M. S. Mansour,a A. H. El-Shazly,a,b  
S. A. Nosier,a Y. A. El-Taweel,a and G. H. Sedahmeda

aChemical Engineering Department, Alexandria University,  
Alexandria, Egypt
bChemical and Petrochemicals Engineering Department,  
Egypt-Japan University of Science and Technology, 
El-Arab City, Alexandria, Egypt

Intensifications of the rate of diffusion-controlled electrochemical and catalytic re-
actions taking place at the outer surface of a helical coil imbedded in an inert fixed bed 
of cylinders acting as turbulence promoters was studied using the electrochemical tech-
nique. The technique involved measuring the limiting current of the cathodic reduction 
of K3Fe(CN)6 in a large excess of NaOH as a supporting electrolyte.

The variables studied were solution velocity, packing cylinder diameter, helical coil 
tube diameter, and physical properties of the solution. The rate of mass transfer at the 
outer surface of the coil was found to increase with increasing solution velocity and de-
creasing packing cylinder diameter, helical coil tube diameter was found to have a little 
effect on the rate of mass transfer. The data were correlated with the dimensionless equation
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Implication of the above equation for the design and operation of the present reactor 
was pointed out. The potential importance of using the inner surface of the coil as a built-
in heat transfer facility for conducting exothermic electrochemical and catalytic reactions 
requiring rapid cooling was highlighted. The possibility of using multiple imbedded co-
axial helical coils of different coil diameter in practical catalytic reactors to increase their 
rate of production was noted.

Keywords: 
mass transfer, heat transfer, helical coils, fixed beds, turbulence promoters

Introduction

Recently, there has been substantial progress in 
the design of heterogeneous reactors (electrochemi-
cal reactors and catalytic reactors) used to conduct 
exothermic catalytic and electrochemical reactions, 
especially those involving heat-sensitive material 
that need rapid cooling. Previous studies dealing 
with such reactions have used heat exchanger/reac-
tor, which consists of an array of vertical or hori-
zontal tubes; the outer surface of the tubes acts as a 
catalyst support or electrode, while the inner sur-
face of the tubes acts as a heat exchanger through 
which a coolant is passed to absorb excess heat gen-
erated on the outside surface1–4. Such reactors with 
a built-in heat transfer facility would reduce the 
capital costs of the process owing to the elimination 
of the need for an external heat exchanger. Exam-

ples of exothermic reactions that need rapid tem-
perature control include electro-organic synthesis 
and immobilized cell biochemical reactions. Ac-
cording to Baily and Ollis5, cells use chemical ener-
gy quite efficiently; like any real process, some of 
the energy in the substrate is released as heat. This 
metabolic heat generation dictates cooling require-
ments for bioreactors which harbor the cells. During 
electro-organic synthesis, a considerable amount of 
heat (Q) is generated as a result of the conversion of 
electrical energy used to overcome polarization at 
the two electrodes and ohmic drop in the solution 
into heat, according to the equation6,7

 cathode anodeη η ∆ = + + − 
 

T SQ I IR
zF

. (1)

This heat may adversely affect reaction selec-
tivity and product yield besides decomposing 
heat-sensitive products. In case of exothermic cata-
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Inhibition of Copper Corrosion in NaCl Solution  
by Propolis Extract

V. Grudić, I. Bošković,* and A. Gezović
Faculty of Metallurgy and Technology,  
University of Montenegro, DŢordŢa Vašingtona BB,  
81000 Podgorica, Podgorica, Montenegro

This study investigates the possibility of corrosion inhibition of copper by propolis 
extract in 0.51 mol dm–3 NaCl solution. The influence of propolis extract concentration 
and temperature on corrosion behaviour of copper was studied using electrochemical 
methods. The protective effect of propolis coating deposited on the electrode surface and 
dried in air was also examined. The results of the study showed that with increasing 
propolis extract concentration in the solution there was a slight increase in open circuit 
copper potential to positive values, an increase in polarization resistance, and a decrease 
in the corrosion current density. A significantly more prominent change of all three of 
these parameters was observed in the case of propolis coating. Potentiodynamic measure-
ments indicate that propolis extract acts as a mixed corrosion inhibitor, which is adsorbed 
on the electrode surface according to Langmuir’s isotherm. The decrease in inhibition 
efficiency with increasing temperature indicates physical adsorption. Adsorption of prop-
olis on the electrode surface was confirmed by the spectrophotometric method.

Keywords: 
copper, propolis, corrosion, adsorption

Introduction

Because of its very good constructional proper-
ties, high electrical and thermal conductivity, and its 
relatively noble properties, copper is widely used in 
various industries. Research has shown that copper 
corrodes in chlorine-containing media1–3. The corro-
sive effect of aggressive components in electrolytes 
in practice can be reduced in many ways, but most 
often with the use of inhibitors. The use of environ-
mentally harmful chemicals, including many effec-
tive corrosion inhibitors, has been reduced drasti-
cally in recent years. Therefore, many alternative 
natural products, eco-friendly or green corrosion 
inhibitors have been developed4. Apart from herbal 
extracts, honey and propolis are natural products, 
which can also be used as corrosion inhibitor for 
metals and alloys. Previous research has shown that 
ethanol extract of propolis significantly inhibits cor-
rosion of steel5–7 and copper alloys8 in sulphate and 
chloride solutions.

Propolis is a resinous substance, the composi-
tion of which depends on vegetation, time, and col-
lection area. The colour of this substance varies 
from yellow green to dark brown, depending on the 
source and age. It is accepted that propolis consists 
of 50 % resin, 30 % bees wax, 10 % essential and 

aromatic oils, 5 % pollen, and 5 % other substances, 
usually flavonoids9,10. In addition, propolis contains 
minerals, such as iron and zinc, and vitamins A, B1, 
B2, B6, C, and E. Apart from medical purposes, 
propolis is also used in industry. It is considered 
that some organic substances in propolis capable of 
inhibiting corrosion. Namely, flavonoids are sub-
stances with very good antioxidative properties. 
The following flavonoids have been found in prop-
olis: galangin, quercetin, kempferol, apigenin, pi-
nocembrin, and pinobanksin. All of them contain 
polyphenol and phenol groups (Scheme 1). Owing 
to such composition, the inhibition effect of propo-
lis is based on adsorption and formation of a protec-
tive layer on the surface of the metal.

The aim of this work was to investigate the in-
hibition effect of propolis extract as a new and 
non-toxic inhibitor of copper corrosion in a 0.51 
mol dm–3 NaCl solution. The experiments were per-
formed by electrochemical methods and UV-VIS 
spectroscopy.

Experimental

Materials preparation

Cylindrical copper samples (purity 99.99 %) 
were soldered beforehand to insulated copper wires 
in order to achieve good electrical contact, and in-
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Drug Mass Transfer Mechanism,  
Thermodynamics, and In Vitro Release Kinetics  
of Antioxidant-encapsulated Zeolite Microparticles  
as a Drug Carrier System

Z. Lyubenova Yaneva,a,* N. Valkanova Georgieva,a  
L. Lyubomirova Bekirska,a and S. Lavrovab

aChemistry Unit, Department of Pharmacology, Animal Physiology  
and Physiological Chemistry, Faculty of Veterinary Medicine, Trakia 
University, Students Campus, 6000 Stara Zagora, Bulgaria
bFaculty of Chemical System Engineering, University of Chemical 
Technology and Metallurgy, 8, Kliment Ohridski Blvd., Sofia, Bulgaria

The aim of the present study was to develop a new vitamin E-zeolite drug carrier 
system, and investigate the mass transfer mechanism of the antioxidant encapsulation 
and release on/from the mineral matrix by thermodynamic and kinetics sorption/desorp-
tion experiments and mathematical modelling of the experimental data. The surface, 
morphological and spectral characteristics of the vitamin and the zeolite were determined 
by Boehm titration, SEM, FTIR and UV/Vis spectrophotometric analyses. Intraparticle 
diffusion was not the only rate-limiting mechanism, as the mixed-order kinetics model 
gave the highest regression coefficient (R2) and lowest SSE, MSE, RMSE, and AICC 
values. The thermodynamic study confirmed the endothermic nature of the spontaneous 
encapsulation process and increased degrees of randomness at the solid-liquid interface. 
The in vitro release results were best modelled by the zero-order and sigmoidal models. 
The results obtained are essential for the development of innovative vitamin E-carrier 
systems for application in human and veterinary medicine.

Keywords: 
vitamin E, zeolite, drug encapsulation/release, kinetics, thermodynamics, mathematical 
modelling

Introduction

All tocopherols and tocotrienols are nonpolar 
and present mainly in the lipid phase. Vitamin E is 
the main dietary fat-soluble antioxidant, playing im-
portant roles in the body. It is a family of four to-
copherols (α, β, γ and δ) and four corresponding 
tocotrienols (α, β, γ and δ), of which α-tocopherol 
has the highest biological activity. Vitamin E acts as 
a chain-breaking antioxidant preventing the propa-
gation of free radical reactions, and thus consump-
tion of vitamin E has been widely considered to 
help reduce risk of many chronic diseases, such as 
cardiovascular diseases.1,2

Besides protecting them from the harsh pro-
cessing conditions and adverse storage environ-
ment, the encapsulation of bioactive compounds 
can also achieve targeted delivery and controlled 
release of entrapped nutrients to the specific site.2

Porous materials such as zeolites, zeolitic ma-
terials, activated carbons, silica gels, and metal ox-
ides are of tremendous importance in many areas of 
research and development, mainly in adsorption, 
catalysis, energy storage, electrochemistry, and bio-
medical engineering.3–5

However, the performance of these materials in 
the adsorption of organic macromolecules is not op-
timal because of disordered pore structure, low spe-
cific pore volume, and significant amount of micro-
pores, which only allows the adsorption of 
relatively small molecules. Among these porous 
materials, natural, modified and synthetic zeolites 
have been extensively used in various industrial ad-
sorption and separation processes due to their or-
dered internal structure and the availability of mes-
opores.3,6

Adsorption of vitamin E on solid surfaces has 
attracted significant attention due to its importance 
for the pharmaceutical industry and medicinal 
field.7–10 Recently, Kavalenko and Kuznetsova re-
ported the adsorption of vitamin E on carbon-con-
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