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Abstract
Background: Biosorption of lead Pb(II) by durian  husk activated carbon (DHAC) was investigated. The main aim of
this work is to explore the effect of operating variables such as pH, biosorbent dose, temperature, initial metal ion
concentration and contact time on the removal of Pb(II) from synthesized aqueous medium using a response surface
methodology (RSM) technique. The experimentation was performed in two sets, namely set 1 and set 2. Results: For
experimental set 1, pH was set to 7.0. The optimum conditions for the remaining parameters were determined to be
0.39 g DHAC dose, 60 min contact time and 100 mg L  of initial metal ion concentration, which yielded maximum
biosorption capacity of 14.6 mg g  . For experimental set 2, 41.27 °C, 8.95 and 99.96 mg L  were the optimum
conditions determined for temperature, pH and initial Pb(II) concentration, respectively; which revealed a maximum
adsorption capacity of 9.67 mg g  . Characterization of the adsorbent revealed active functional groups such as
hydroxyl, carboxylic, alcohol and hemicellulose. The equilibrium adsorption data obeyed the Langmuir isotherm and
pseudo-second-order kinetic models with maximum Langmuir uptake of 36.1 mg g  . Conclusions: The biosorbent
was capable of reuse, so that the abundant durian  husk could be utilized effectively for the removal of Pb(II) from
polluted water. © 2018 Society of Chemical Industry. © 2018 Society of Chemical Industry

SciVal Topic Prominence 

Topic: 

Prominence percentile: 99.629

Author keywords
activated carbon durian  husk lead (II) biosorption optimization wastewater

Indexed keywords

Engineering
controlled terms:

Activated carbon Biosorption Chemical industry Chemicals removal (water treatment)

Isotherms Lead removal (water treatment) Metal ions Metals Optimization

Wastewater Water conservation Water pollution

Engineering
uncontrolled terms

Adsorption capacities Biosorption capacity durian  husk Equilibrium adsorption

Metal ion concentration Operating variables Pseudo-second-order kinetic models

Response surface methodology

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Journal of Chemical Technology and Biotechnology
Volume 94, Issue 5, May 2019, Pages 1384-1396

Ngabura, M.a Hussain, S.A.a  Ghani, W.A.W.A.K.a Jami, M.S.b Tan, Y.P.c 

a

b

c

 View references (48)

−1

−1 −1

−1

−1



Biosorption | Aqueous solution | Biosorption capacity



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

Metrics 

1 Citation in Scopus

2.54 Field-Weighted

Citation Impact

Cited by 1 document

, 
(2019) Journal of Chemical
Technology and Biotechnology

Inform me when this document
is cited in Scopus:

 

Related documents

, 
(2019) E3S Web of Conferences

,  ,

(2018) Journal of Environmental
Chemical Engineering

  ▻View all metrics



In focus: Environmentally Sound
and Sustainable Technologies

 Seman, M.N.A. Rasid, R.A.

View details of this citation

Set citation alert ▻

 ▻Set citation feed

Adsorption of Cu(II) from
aqueous solution using raw peat:
Preliminary results

 Naymushina, O. Gaskova, O.

Utilization of renewable durian
peels for biosorption of zinc from
wastewater

 Ngabura, M. Hussain, S.A.
Ghani, W.A.W.A.

Preparation of activated carbon
from kenaf by activation with
H3PO4. Kinetic study of the
adsorption/electroadsorption
using a system of supports
designed in 3D, for
environmental applications

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Optimization+and+activation+of+renewable+durian&st2=&sid=3a852893d743bbd689364a89f9ebb707&sot=b&sdt=b&sl=62&s=TITLE-ABS-KEY%28Optimization+and+activation+of+renewable+durian%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjctb.5882&locationID=1&categoryID=4&eid=2-s2.0-85059475218&issn=02682575&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=8495d341dbbbd84b13c61bce8701415c&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjctb.5882&locationID=1&categoryID=4&eid=2-s2.0-85059475218&issn=02682575&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=ff2ee67398e6984d740b6a03c3c651f0&recordRank=
https://www.scopus.com/sourceid/16083?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=53980022900&amp;eid=2-s2.0-85059475218
https://www.scopus.com/authid/detail.uri?authorId=25027619900&amp;eid=2-s2.0-85059475218
mailto:aslina@upm.edu.my
https://www.scopus.com/authid/detail.uri?authorId=57203833103&amp;eid=2-s2.0-85059475218
https://www.scopus.com/authid/detail.uri?authorId=57202422883&amp;eid=2-s2.0-85059475218
https://www.scopus.com/authid/detail.uri?authorId=56498258600&amp;eid=2-s2.0-85059475218
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85063954139&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Optimization+and+activation+of+renewable+durian&st2=&sid=3a852893d743bbd689364a89f9ebb707&sot=b&sdt=b&sl=62&s=TITLE-ABS-KEY%28Optimization+and+activation+of+renewable+durian%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=35764364000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=39962131800&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85059475218&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85059475218
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067298495&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Optimization+and+activation+of+renewable+durian&st2=&sid=3a852893d743bbd689364a89f9ebb707&sot=b&sdt=b&sl=62&s=TITLE-ABS-KEY%28Optimization+and+activation+of+renewable+durian%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55164758800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57203751131&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85044732805&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Optimization+and+activation+of+renewable+durian&st2=&sid=3a852893d743bbd689364a89f9ebb707&sot=b&sdt=b&sl=62&s=TITLE-ABS-KEY%28Optimization+and+activation+of+renewable+durian%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=53980022900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25027619900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57203833103&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85068137141&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Optimization+and+activation+of+renewable+durian&st2=&sid=3a852893d743bbd689364a89f9ebb707&sot=b&sdt=b&sl=62&s=TITLE-ABS-KEY%28Optimization+and+activation+of+renewable+durian%29&relpos=2


References (48)

Engineering main
heading:

Lead compounds

EMTREE drug terms: activated carbon adsorbent alcohol carboxylic acid hemicellulose hydroxyl group

lead metal ion

EMTREE medical
terms:

adsorption aqueous solution Article biosorption concentration (parameter)

contact time desorption dose Durio Fourier transform infrared spectroscopy

fruit husk heavy metal removal isotherm moisture pH pore size pore volume

process optimization reaction temperature response surface method

scanning electron microscopy surface area waste water management water pollution

PaperChem Variable: Activated Carbon Isotherms Metals Optimization Water Management

Water Pollution

Chemicals and CAS Registry Numbers:
activated carbon, 64365-11-3, 82228-96-4; alcohol, 64-17-5; hemicellulose, 63100-39-0, 63100-40-3, 9034-32-6; lead,
7439-92-1, 13966-28-4

Funding details

Funding sponsor Funding number Acronym

Ministry of Higher Education, Malaysia

Universiti Putra Malaysia GP-IPS/2016/9482900

Funding text
This work was financially supported by Ministry of Education Malaysia (Higher Education) and Universiti Putra
Malaysia, Selangor, Malaysia (GP-IPS/2016/9482900). The authors really appreciate that.

Carolin, C.F., Kumar, P.S., Saravanan, A., Joshiba, G.J., Naushad, M.

(2017) Journal of Environmental Chemical Engineering, 5 (3), pp. 2782-2799.  .

doi: 10.1016/j.jece.2017.05.029

ISSN: 02682575
CODEN: JCTBD
Source Type: Journal
Original language: English

DOI: 10.1002/jctb.5882
Document Type: Article
Publisher: John Wiley and Sons Ltd

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Efficient techniques for the removal of toxic heavy metals from aquatic environment: A review

Cited 163 times
http://www.journals.elsevier.com/journal-of-environmental-chemical-engineering/

View at Publisher

, 
 , 

(2019) Journal of Environmental
Chemical Engineering

 

Find more related documents in
Scopus based on:

 Macías-García, A. Carrasco-
Amador, J.P. Encinas-Sánchez,
V.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=62adf75508846879224d454cd5fcf5b4&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85059475218%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85059475218
https://www.scopus.com/record/display.uri?eid=2-s2.0-85019993345&origin=reflist&sort=plf-f&src=s&st1=Optimization+and+activation+of+renewable+durian&st2=&sid=3a852893d743bbd689364a89f9ebb707&sot=b&sdt=b&sl=62&s=TITLE-ABS-KEY%28Optimization+and+activation+of+renewable+durian%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85059475218&refeid=2-s2.0-85019993345&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/journal-of-environmental-chemical-engineering/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jece.2017.05.029&locationID=3&categoryID=4&eid=2-s2.0-85019993345&issn=22133437&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=682504ac4203003c9c02c4ccf69f55b2&recordRank=
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55884465500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57195220671&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56273763800&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85059475218&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85059475218&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85059475218&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

