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Abstract

The adhesion of mineral aggregates to asphalt binder is an essential point that attributes to the quality and performance of
the asphalt mixture. Moreover, the considerable problem to the asphalt pavement could come from the lack of bonding
between the materials. Generally, adhesion of mineral aggregates depends on the source or type of aggregate and asphalt
binder. This study investigated the adherence coverage of palm oil mill sludge (POMS) modified binder with granite
aggregate. Base asphalt binder of penetration grade 60/70 was blended with 1%,2%,3%,4% and 5% of POMS to produce
the modified asphalt binders, respectively. Consequently, POMS modified binders were mixed with the granite aggregate to
produce loose mix samples. In this current study, boiling test procedure was used to reduce the adhesive bonding of the
loose mix sample. Then, Image J software was used to evaluate the stripping area of the samples. The results from image
analysis revealed that different stripping areas due to different amounts of POMS incorporated in the modified asphalt
binder. Up to 4% POMS modified asphalt showed an acceptable resistance toward moisture compared to un-modified
asphalt. Image J helped to produce a clear stripping result compared to visual observation. In conclusion, POMS could be
used as an asphalt modifier with satisfactory adhesion properties © Universiti Tun Hussein Onn Malaysia Publisher’s Office

Author Keywords
Adhesion of asphalt binder; Modified asphalt binder; Palm oil waste

References
« Omar, H. A, Yusoff, N. I. M, Mubaraki, M., Ceylan, H.
Effects of moisture damage on asphalt mixtures
(2020) Journal of Traffic and Transportation, 7 (5), pp. 600-628.

[1]

« Hasan, E. A, Abed, Y. H., Al-Haddad, A. H. A.
Improved adhesion bond between asphalt binderaggregate as indicator to reduced
moisture damage
(2021) Journal of Physics: Conference Series, 1973, pp. 1-16.

[2]

« Yusoff, N. I. M., Breem, A. A. S., Alattug, H. N. M., Hamim, A., Ahmad, J.
The effects of moisture susceptibility and ageing conditions on nano-silica/polymer-
modified asphalt mixtures
(2014) Construction and Building Materials, 72, pp. 139-147.

[3]

+ (2021) Malaysia palm oil industry - One of the world’s largest palm oil exporter,
[4] MPOC

« Liew, W. L., Muda, K., Loh, S. K.
Feasibility study on palm oil processing wastes towards achieving zero discharge
(2016) ARPN Journal of Engineering and Applied Sciences, 11 (4), pp. 2400-2405.
[3]

+« Thangalazhy-Gopakumar, S., Al-Nadheri, W. M. A., Jegarajan, D., Sahu, J. N., Mubarak,

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1531188709&eid=2-s2.0-85138220993&sort=&clickedL... 1/3



11/2/22, 5:02 PM Scopus - Print Document

N. M., Nizamuddin, S.

Bioresource technology Utilization of palm oil sludge through pyrolysis for bio-oil
and bio-char production

(2015) Bioresource Technology, 178, pp. 65-69.

[6]

« Borhan, M. N, Ismail, A., Rahmat, R. A.
Evaluation of palm oil fuel ash ( POFA ) on asphalt mixtures
(2010) Australian Journal of Basic and Applied Sciences, 4 (10), pp. 5456-5463.

[7]

+« Resdiansyah, Ujang, A. M., Zaini, Z.
Bio-asphalt concrete: From waste product to green aggregate
(2017) Pertanika Journal Science & Technology, 25 (105), pp. 145-154.

[8]

« Raman, N. A. A,, Hainin, M. R., Hassan, N. A., Ani, F. N., Warid, M. N. M., Idham, M. K.,
Mamat, R.
Effect of bio-oil from empty fruit bunch on penetration index of asphalt binder
(2015) Jurnal Teknologi, 77 (23), pp. 13-16.

[9]

« Poh, C. C,, Hassan, N. A., Raman, N. A. A., Shukry, N. A. M., Warid, N. M. N., Satar, M. K.
I. M., Ismail, C. R., Mashros, N.
Effect of fast pyrolysis bio-oil from palm oil empty fruit bunch on bitumen
properties
(2018) IOP Conference Series: Materials Science and Engineering, 342, pp. 1-11.
[10]

« Uchoa, A. F. J., Rocha, W. D.S., Feitosa, J. P. M., Nogueira, R. L., de Brito, D. H. A,,
Soares, J. B., de Aguiar Soares, S.
Bio-based palm oil as an additive for asphalt binder: Chemical characterization and
rheological properties
(2021) Construction and Building Materials, 285, p. 122883.
[11]

« Liu, Y., Apeagyei, A., Ahmad, N., Grenfell, J., Airey, G.
Examination of moisture sensitivity of aggregate—bitumen bonding strength using
loose asphalt mixture and physico-chemical surface energy property tests
(2014) International Journal of Pavement Engineering, 15 (7), pp. 657-670.
[12]

« Li, J., Zhang, W., Jia, W, Walubita, L. F., Liu, G.
Quantitative evaluation and enhancement of adhesion between bitumen and
aggregates
(2014) Journal of Chemical and Pharmaceutical Research, 6 (6), pp. 1737-1742.
[13]

+« Amelian, S., Abtahi, S. M., Hejazi, S. M.
Moisture susceptibility evaluation of asphalt mixes based on image analysis
(2014) Construction and Building Materials, 63, pp. 294-302.
[14]

« Ling, C., Hanz, A., Bahia, H.
Measuring moisture susceptibility of cold mix asphalt with a modified boiling test
based on digital imaging
(2016) Construction and Building Materials, 105, pp. 391-399.
[13]

« Somroe, A. A.
(2019) Use of palm oil mill effluent as bio modifier in asphalt mixture,

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1531188709&eid=2-s2.0-85138220993&sort=&clickedL... 2/3



11/2/22, 5:02 PM Scopus - Print Document
[16] Master Thesis, Universiti Tun Hussein Onn Malaysia

« Jeffry, S. N. A., Jaya, R. P, Hassan, N. A., Yaacob, H., Mirza, J., Drahman, S. H.
Effects of nanocharcoal coconut-shell ash on the physical and rheological
properties of bitumen
(2018) Construction and Building Materials, 158, pp. 1-10.

[17]

+ (2001) Standard practices for effect of water on bituminous-coated aggregate using boiling
water,
[18] ASTM D3625 West Conshohocken, United States

« Lantieri, C., Lamperti, R., Simone, A., Vignali, V., Sangiorgi, C., Dondi, G.
Use of image analysis for the evaluation of rolling bottle tests results
(2017) International Journal of Pavement Research and Technology, 10 (1), pp. 45-53.
[19] & Magnani. M

+« Kim, Y., Pinto, |., Park, S.
Experimental evaluation of anti-stripping additives in bituminous mixtures through
multiple scale laboratory test results
(2012) Construction and Building Materials, 29, pp. 386-393.
[20]

« Mohammad, S., Baidurah, S., Kobayashi, T., Ismail, N., Leh, C. P.
Palm oil mill effluent treatment processes - A review
(2021) Processes, 9 (5), p. 739.
[21]

Correspondence Address
Kamaruddin N.H.M.; Advanced Pavement Materials Focus Group (PAVE-MAT), Johor, Malaysia; email:
hidayahk@uthm.edu.my

Publisher: Penerbit UTHM

ISSN: 2229838X

Language of Original Document: English
Abbreviated Source Title: Int. J. Integr. Eng.
2-s2.0-85138220993

Document Type: Article

Publication Stage: Final

Source: Scopus

Copyright © 2022 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1531188709&eid=2-s2.0-85138220993&sort=&clickedL... 3/3



