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Feeds, Voice over Internet Protocol (VoIP), e-mails, Tagging, Phone/Video-

Conferencing and Instant messaging enhances dialogues and discussions that enable 

individuals to share and exchange ideas (Hislop, 2013; Kulakli & Mahony, 2014; Shang et 

al., 2011; Ziegler, 2022); and combine and remix knowledge to form new knowledge 

which can then be shared using other Web 2.0 tools (Hislop, 2013;  Ziegler, 2022). This 

can support the socialisation and externalisation processes in the SECI model (Shang et 

al., 2011).   

With the application of Web 2.0 tools, explicit concepts from tacit knowledge are 

developed through several modes of representation, including spoken or written words, 

images, video, and music (Shang et al., 2011). For instance, RSS Feeds, blogs, and 

Facebook can be used to create awareness of new materials and resources in the library 

(Chatti et al., 2007; Mosha, 2017), and blogs provide a space for capturing and 

distributing personal knowledge (Hislop, 2013; Mosha, 2017). Within the combination 

process, Web 2.0 tools such as blogs and Wikis facilitate quick and wide knowledge 

dissemination across institutions (Hislop, 2013). For example, RSS Feeds, Tagging and 

Folksonomies facilitate knowledge sharing across networks (Chatti et al., 2007; Shang et 

al., 2011). Furthermore, Web 2.0 functionalities, such as content editing and co-

development, provide platforms for knowledge creation among participants (Penzhorn 

& Piennar, 2009; Penzhorn, 2013; Mosha, Holmner & Penzhorn, 2015).  

2 Statement of Research Problem   

Knowledge creation and sharing practices are among the daily practices in academic 

libraries. Thus, an online model to address knowledge creation and sharing practices in 

academic libraries can enhance these activities (Ahmed & Noor, 2021; Ajie, 2019; Dewey, 

2015; Endende, Kwasira & Makhama, 2022; Mosha, Holmner & Penzhorn, 2015; 

Sondari, Tjakraatmadja & Bangun, 2016). However, little is known about how academic 

libraries in Tanzania utilise such platforms to improve knowledge creation and sharing 

practices in the Web 2.0-driven SECI model. Maiga (2017) evaluated knowledge sharing 

among academics in Tanzanian universities and suggested using Web 2.0 tools as one of 

the knowledge-sharing tactics. However, the study left it up to future researchers to 

determine whether these tools can be used for knowledge-sharing practices. 

Understanding how academic libraries use the Web 2.0-driven SECI model for 

knowledge creation and sharing effectively has implications for professional practice 

(Chatti et al., 2007; Shang et al., 2011). Academic librarians in the selected higher learning 
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institutions (HLIs) can use this study to explore how they can enhance the creation and 

sharing of knowledge by integrating the SECI model processes and Web 2.0 tools. The 

specific objectives that inform the study were to: 

1. Assess the prevalence of ownership and use of Web 2.0 tools for knowledge 

creation and sharing. 

2. Establish the application of Web 2.0 tools in academic libraries for knowledge 

creation and sharing.  

3. Identify knowledge creation and sharing practices performed under each SECI 

process using the Web 2.0-driven SECI model.  

4. Determine factors that hinder the utilisation of the Web 2.0-driven SECI model 

from enhancing knowledge creation and sharing practices.  

3 Research Methodology 

This study employed a convergent mixed research design (also referred to as the 

convergent parallel mixed research design) (Creswell & Plano-Clark, 2017). Convergent 

design enables researchers to collect qualitative and quantitative data simultaneously, 

analyse them separately and compare the results to draw overall conclusions (Creswell & 

Plano-Clark, 2017; Ngulube, 2022). As Ngulube (2022) suggested, quantitative and 

qualitative data were collected concurrently, analysed separately, and integrated at the 

interpretation stage. The main aim of using a convergent study design was to tap into the 

quantitative results and qualitative findings to establish convergence or divergence of 

views of the respondents and participants. It also enabled the collected qualitative and 

quantitative data to comprehensively understand the phenomenon (Fetters, Curry & 

Creswell, 2013; Ngulube, 2022). In this study, quantitative data was collected from library 

staff, while qualitative data was collected from library directors and heads of library 

departments.  

The study purposely selected eight academic libraries in public HLIs from different 

regions of Tanzania, namely the University of Dar-es-Salaam (UDSM) Library, 

Muhimbili University of Health and Allied Sciences (MUHAS) Library, Open University 

of Tanzania (OUT) Library, Ardhi University (ARU) Library, Sokoine National 

Agriculture Library (SNAL), Mzumbe University (MU), University of Dodoma (UDOM) 

Library and the State University of Zanzibar (SUZA) Library. The study population 
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involved library staff, directors, and heads of library departments from the selected 

academic libraries. 

The academic libraries were purposely selected based on the established criteria: 

existence as an academic library for at least ten years, well-developed ICTs facilities and 

infrastructure to accommodate Web 2.0 tools and other online services, a well-equipped 

and functional library, and an updated website. On the other hand, a stratified random 

sampling technique was used to select library staff to participate in this study. The online 

sample size calculator was used to calculate the sample size for library staff from each 

library (Creative Research Systems, 2003). The margin error was +/-2.5%, resulting in a 

sample size of 278 library staff. Ten per cent of the sample size was added to account for 

non-responses, giving the sample size 306. Library directors and heads of library 

departments were purposely selected, and eight and sixteen heads of library departments 

were interviewed. The relationship between the two samples was parallel in line with 

mixed methods research sampling (Ngulube, 2022; Onwuegbuzie & Collins, 2007). 

A survey questionnaire was administered to 306 library staff from the selected academic 

libraries. An unstructured interview guide was used to collect data from library directors 

and heads of library departments. A list of all library staff was obtained from the human 

resources office at each university where the library was located. Respondents were 

selected according to the proportional probability size of the library. Quantitative data 

capturing, cleaning and analysis were performed using Statistical Package for the Social 

Sciences (SPSS) software Version 21. Descriptive statistics of respondents were 

summarised using frequency and percentages for categorical variables. Braun and Clarke 

(2006) recommended that qualitative data be analysed thematically.  

The University of South Africa (UNISA) granted ethical approval for the study. The 

specific academic library granted permission to collect data from academic libraries in 

Tanzania. The researchers visited each academic library, introduced the study to the 

respondents and provided them with the study information and consent form to sign to 

express willingness to participate voluntarily in this study.  

4 Research Findings  

Demographic information of respondents  

A survey questionnaire was distributed to 306 library staff from the selected academic 

libraries, with a return rate of 254 (83%). 129 (50.8%) respondents were male, and 119 

(46.9%) were middle-aged, between 21 and 30. On the other hand, one library director 





160 

Regional Journal of Information and Knowledge Management                                            Volume 8 Issue No. 1 

Interviews findings revealed the usage of Web 2.0 tools for knowledge creation and 

sharing practices, as reported by one participant:  

I am using Web 2.0 tools to create knowledge and share it with my colleagues at work [SNAL 1].  

They also reported using these tools for personal and work-related activities as reported 

that:    

I am using Facebook to assist library users in posting new arrivals and communicating with my 

family [SUZA 1].  

Another participant reported that:  

I am using Web 2.0 tools for chatting, sending videos and photos to my friends, and official 

communications, especially during training and meetings [SUZA 1].   

They also reported to professional Web 2.0 tools such as LinkedIn and Academia.edu for 

academic works such as research and teaching.   

The application of Web 2.0 tools in academic libraries   

Respondents were asked to mention various applications of Web 2.0 tools in their 

libraries, focusing on creating and sharing knowledge. 202 (79.5%) respondents 

mentioned enhancing online communication and sharing knowledge. Figure 2 presents 

various applications of Web 2.0 in academic libraries.  

 

Figure 2: Web 2.0 tools enhance knowledge creation and sharing practices 

Interviewers mentioned several applications of Web 2.0 tools, including facilitating 

knowledge creation and sharing practices, enhancing participation in different library 
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activities, facilitating information literacy programmes, and marketing and promoting 

library resources and services. Three participants added the following on creation and 

sharing knowledge using Web 2.0 as follows:    

Web 2.0 tools such as YouTube are very important in enhancing knowledge creation and 

sharing practices because people can watch how others create and share knowledge and therefore 

be motivated to utilise YouTube for sharing knowledge among others [SNAL 2].   

And  

We use Facebook for promotional purposes and for sharing knowledge within the library 

[SNAL 3].  

And  

Web 2.0 tools such as Facebook and Twitter can facilitate knowledge creation and sharing 

practices within academic communities by connecting people within their departments and 

institution, and to enhance the individual search for related knowledge for the department or the 

institution and provide links which assist individuals in retrieving, access and use information 

[MU 1]. 

Other responses on the application of Web 2.0 tools in academic libraries were as 

follows:  

We use Wikis to support and train library users on information literacy programmes such as 

accessing, retrieving and using library information resources. We also use Facebook and Blogs to 

promote library activities and resources [UDSM 1].  

And  

We are using Blogs to deliver health content, post announcements such as conferences and 

training, and market and promote library services such as new arrivals. In our library, 

Facebook is used to communicate socially and academically with our users [MUHAS 1].   

One participant 

 











J.Bayuoetal.

DOI: 10.6092/issn.2281 -4485/16951

EQA 56 (2023): 15-35

solution, adsorbentparticlesize, adsorbentdose, initial
metalionconcentration,andtemperature. Figure3 isthe
schematicdiagramshowingthe adsorption-desorption

process of heavy metals using non-conventional
adsorbents derived from natural, agricultural, and
industrialwastematerials.

Figure 3. 
Schematic 
diagram showing 
the adsorption-
desorption of 
heavymetalsusing 
non-conventional 
adsorbent

21

MaterialsandMethods

To identifythearticlesfocusingon heavymetalsremoval
from aquatic environments using bio-adsorbents
derived from maize/corn plant biomass, databases
including SpringerLink, ScienceDirect, PubMed,
Research Gate, and Google scholar were searched.
The literaturesearchwas performedusing the English
Language and the eligiblearticlesthat werepublished
between2010-2020weredownloadedif theywere open
accessor contactedthecorrespondingauthorsto access
the full text. The following key search words: �¶�K�H�D�Y�\
metal�U�H�P�R�Y�D�O�·���¶�K�H�D�Y�\metal�D�G�V�R�U�S�W�L�R�Q�·���¶�K�H�D�Y�\metal
�E�L�R�V�R�U�S�W�L�R�Q�·���¶�K�H�D�Y�\metal �G�H�F�R�Q�W�D�P�L�Q�D�W�L�R�Q�·���¶�K�H�D�Y�\
metal �H�O�L�P�L�Q�D�W�L�R�Q�·���¶�D�T�X�H�R�X�V�V�R�O�X�W�L�R�Q�·���¶�Z�D�V�W�H�Z�D�W�H�U�·��
�¶�D�T�X�D�W�L�F�H�Q�Y�L�U�R�Q�P�H�Q�W�·���¶�D�T�X�H�R�X�V�P�H�G�L�D�·���¶�P�D�L�]�H��
corn �K�X�V�N�·���¶�F�R�E�·���¶�W�D�V�V�H�O�·���¶�V�L�O�N�·���¶�V�W�D�O�N�·���¶�U�R�R�W�·���¶�O�H�D�I�·��
�¶�D�G�V�R�U�E�H�Q�W�·���¶�E�L�R�V�R�U�E�H�Q�W�·���¶�E�L�R-�D�G�V�R�U�E�H�Q�W�·���¶�E�L�R�F�K�D�U�·��and
�¶�D�F�W�L�Y�D�W�H�Gcarbon-derived from maize/corn �U�H�V�L�G�X�H�V�·
wereused to carry out a comprehensivesearchof the
literatureto identifystudieson the main themeof this
review. These searchterms wereused in the �´�$�G�Y�D�Q�F�H
�6�H�D�U�F�K�µfield of all the databases,thereforethe articles

which containedthesetermsin their abstract, title, or
text werefilteredout. The articlesfrom each database
were collatedand screenedto make sure the selected
articles meet the inclusion criteria by studying and
extractingrelevantinformation. Following scrutinizing
the selectedarticlesfrom all the databases,some other
articleswereexcludedand otherswereincludedin the
datasetfor this reviewfor meetingtheinclusioncriteria
asfollows:
1. Original research articles and full-text
availability.
2. All articlespublishedin English Languageand
onlinebetween2010-2020wereincluded.
3. All articles reporting appropriateprocedures
for the preparationof the bio-adsorbentfrom maize/
corn plantbiomasswereadded.
4. All articles on heavy metals removal by
adsorptionor biosorptionin batchor column mode 
using maize/corn plant biomasswerealsoincluded.
5. All articles on the removal of various heavy
metalsfromaquatic media(synthetic or realwastewater)  
using maize/corn plantbiomasswereincluded.





husk and cob were studied, and several influencing
adsorption factors such as time, pH, mixing speed,
and temperaturewere investigatedto find the best
conditionsin the adsorptionprocess (Mahdi & Jaafar,
2020) . According to the adsorptionexperiments, the
capacityof thecorn cob to adsorbPb(II) from industrial
wastewatersampleswas more than the capacityof the
corn husk adsorption. Under the optimumsettingsof
20.00 min, 100.00 rpm, pH 5.50, and 55.00�ƒC , the
percentageremovalanduptakecapacityof thecorn cob
was found to be 79 .05% and 2.70 mg/g, respectively
whereasthe corn �K�X�V�N�·�Vremovalefficiencyand uptake
capacitywas 55.38% and 0.71 mg/g, correspondingly.
The study revealedthe abilityto use thesecorn waste
products as efficientbio-adsorbentsfor the adsorptive
removalof Pb(II) ions from aqueous systems.
A studywas conductedto determinethe likelihoodof
Ni(II), Cr(VI), and Mn(II) removalutilizing low-cost
adsorbentssuch as rawand carbonized rice, millet, and
corn husks ( Batagarawa& Ajibola, 2019 ) . Batchstudies
were performed to see how the different variables
including medium pH, contact time, adsorbentdose,
and agitation rate affected the results. The results
demonstratethat the three adsorbentsutilized in
the study (rice husk, millet husk, and corn husk) are
promising for removing Ni(II), Cr(VI), and Mn(II)
ions from theaqueous solution. At a constantperiodof
20.00 min, agitationrateof 200.00 rpm, an adsorbent
dose of 0.20 g/L, and metalion concentrationof 0.60
mg/L, the maximum adsorption of all three heavy
metals occurred. The study demonstratedthat all
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Maize cob Pb(II)
and 
Ni(II)

pH=8.00
Contact time=90.00 min 
Bio-adsorbentdosage=0.20 g
Initialconcentration=20.00 mg/L 
Particle size=355.00 µm 
Temperature=30.00 �ƒC

Langmuir 
and Pseudo-
second 
order

Pb(II)=3.150  
Ni(II)=4.70

(Nale etal.,
2012)

Modifiedcorn stalk Cd(II) pH=3.00
Bio-adsorbent dosage=0.50 g 
Initialconcentration=100.00 mg/L 
Temperature=20.00 �ƒC

Langmuir 21.37 (Liuchun 
Zheng etal., 
2012)

Corn strawbiochar Zn(II)
and 
Cu(II)

pH=5.00
Contacttime=120.00 min
Bio-adsorbentdosage=l.00 g/L 
Initialconcentration=10.00 mg/L 
Temperature=37.00 �ƒC

Langmuir 
and Pseudo-
second 
order

Cu(II)=12.52  
Zn(II)=11.00

( Chen et 
al.,2011)

Modifiedcorn stalk Cd(II) pH=7.00
Contacttime=350.00 min
Bio-adsorbentdosage=0.50 g/L 
Initialconcentration=100.00 mg/L 
Temperature=20.00 �ƒC

Langmuir 
and Pseudo-
second 
order

12.73 ( Zheng et 
al.,2010)

Also, Liu et al. ( 2020) investigated the synthesis,
characterization, and applicabilityof activatedcarbon
obtainedfrom corn cob for Hg(II) depollutionfrom
aqueous mediausing KOH activation. The equilibrium
isotherms were verified using the Langmuir and
Freundlich adsorption models. According to their
findings, when 0.02 g/L of adsorbentwas employed
and the startingHg(II) concentrationwas60.00 µg/L,
the Hg(II) adsorptionratereaches97 .20% after120.00
min. The Langmuir model accuratelysimulatedthe
isothermaldata, implying monolayeradsorption. The
maximum Langmuir monolayer sorption capacity
attainedby the bio-adsorbentwas2.39 mg/g . Also, the
kinetic data showeda good fit to the pseudo-second-
order model, suggesting chemisorption is the main
mechanismof adsorption. The studydemonstratedthat
thecorn cob waseffectivein removingHg(II) from the
aqueous solutionwitha specificsurfaceareaof 1054.20
m2/g .
Similarly, KOH -derivedactivatedcarbonwasobtained
from corn stalks and applied as a bio-adsorbentfor
the eliminationof Cr(VI) ions from wastewaterusing
batch adsorptionexperiments(Zhao etal., 2020) . The
bio-adsorbentshowedhigh adsorptionperformancefor
Cr(VI) and its maximumuptakecapacitywhentreated
with 4.0% KOH solutionwasfound to be 89 .50 mg/g
at a pH of 4.50 and bio-adsorbentdosage of 2.50
g/L . The isothermaland kinetic data of Cr(VI) well
correlatedto the Freundlich and pseudo-second-order
models, respectively.
In batch studies, the removalof Pb(II) ions by corn
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the huskswereefficient in removingNi(II), Cr(VI),
and Mn(II) from their aqueoussolutionsand these
bio-adsorbentscould be employed as inexpensive
andhighlyeffectiveto removeotherheavymetalions
from industrialeffluents.
Duru et al. (2019) evaluatedthe variationsin Cu(II)
adsorptionin singleandbinaryCu(II)-Zn(II) aqueous
solutions,aswellaspredictedthemechanismof Cu(II)
adsorptiononto maizehusk lignocellulosein the two
solutionsystems. It wasfoundthatCu(II) removalfrom
thetwo solutionsystemsfitted theFreundlichisotherm
model,indicatingthat the adsorptionmechanismwas
chemisorption,with strongerlinkagesin the binary
solutionsystem. The adsorptionkineticsof Cu(II) in
the singleand binarysolutionswerebetterexplained
by the pseudo-second-order kineticmodel. The study
showedthat employingmaizehuskasa bio-adsorbent
for Cu(II) adsorptioniseffective.
Similarly,the potential of chemicalpretreatmentof
maizehuskfor Cu(II) adsorptionin anaqueoussolution
was investigatedand compared(Duru, Duru, et al.,
2019). Tartaricacid,methanoicacid,andphenolwere
usedto pretreatmaizehusk biomass. The methanoic
acid pretreatmentresultedin a largeand noticeable
increasein the removal efficiency and adsorptive
capacityof the husk. The removalrateof Cu(II) ions
was92.00% with methanoicacid-treatedmaizehusk
and 74.00% with phenol-treatedmaizehusk. For all
of the biomasstypesinvestigated,the Cu(II) kinetic
datawaswell representedby the pseudo-second-order
model. Theequilibriumuptakecapacityof Cu(II) ions
bytherawmaizehuskwasfoundto be11.52mg/g,and
afterpretreatmentwith methanoicacid,theadsorption
capacityreachedamaximumof 35.71mg/g. Therefore,
themethanoicacidpretreatedmaizehuskwasfoundto
bemoreefficientfor treatingCu(II) ion-pollutedwater.
Li etal. (2019) usedbio-adsorbentsproducedfromcorn
stalks,wheatstalks,chitosan,andstarchto investigate
Cd(II) and Pb(II) sequesteringfrom simulated
wastewater. Theremovalefficiencyof Cd(II) andPb(II)
washighestwith corn stalkthan the other threebio-
adsorbents. Thefindingsof thekineticstudiesrevealed
that the processwasattributableto physical-chemical
adsorption and the pseudo-second-order model
adequatelyexplainedthe adsorptionmechanism. The
optimal conditionsfor Cd(II) and Pb(II) adsorption
usingthecornstalkadsorbentwerefoundas2.00 h of
contacttime,temperaturerangeof 20.00�²25.00�ƒC,and
pH rangingfrom 6.00�²8.00. The resultsof the study
revealedthat theseplantresidueswerepromisingin the
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decontaminationof Cd(II) and Pb(II) from aqueous
media.
Lin etal. (2019) usedcorn huskleavesthat hadbeen
chemicallytreatedwith bismuthiolI to removetrace
Hg(II) from wastewater. The resultsshowedthat the
adsorbenthas a high degreeof selectivityfor trace
Hg(II) in wastewater. Under pH 1.00-7.00, Hg(II)
canbeadsorbed,with a removalefficiencyof 98.50%.
Theadsorptionisothermaldatacorrelatedwellwith the
Hill model,and the �D�G�V�R�U�E�H�Q�W�·�Vsaturatedadsorption
capacityfor Hg(II) was707.00 mg/g. Also,thekinetic
datawerewell describedby the pseudo-second-order
kineticmodel. TheHg(II) concentrationdroppedfrom
10.00 ppm to around 30.00 ppb after adsorption,
satisfyingthe Hg(II)-containingwastewaterdischarge
limits. The regenerationand reusabilityof the bio-
adsorbentshowedthat, evenafter three regeneration
cycles,the Hg(II) removal efficiencywas still over
99.00%. Thisimpliedthatthebio-adsorbenthadahigh
capacityfor removingHg(II) from wastewaterfrom a
sustainablestandpoint.
Again,Lin etal. (2019) produceda newtri-thiocyanic
acid-modified maize bract and studied its Hg(II)
removalcharacteristics. In mixed ion solutions,the
adsorbentdemonstratedexcellentselectivityfor Hg(II).
Adsorption kinetics tests revealedthat Hg(II) was
quickly removedfrom the adsorbent,with a removal
efficiencyof 99.07% under5.00min. Furthermore,the
removalefficiencyof Hg(II) wasgreaterthan 98.00%
underall thetestedpH conditions,andtheequilibrium
and experimentalresultswereeffectivelyfitted by the
Hill and pseudo-second-order models, respectively.
Similarly,theremovalrateof Hg(II) wasobservedto be
above99.00% afterthreeadsorption-desorptioncycles.
Therefore,dueto its highaffinity,uptakecapacity,and
stability,thetri-thiocyanuricacid-modifiedmaizebract
wasproficient in the removalof Hg(II) from ppm to
ppb.
The chromium cations [Cr(III) and Cr(VI)]
decontaminationcapabilitiesbymaizecobimmobilized 
biomasswereinvestigated(Manzooretal., 2019).The
processfactorsincludingpH, contacttime, dose,and
Cr ions initial concentrationswere optimized after
immobilizingthecorncobbiomassin calciumalginate
beads. Undertheoptimumconditions,theCr(III) and
Cr(VI) ions weresubstantiallyadsorbedon the maize
cobimmobilizedbiomasswith removalandadsorption
ratesof 64.52% and 277.57mg/g; and 55.98% and
208.60 mg/g, respectively. The experimentaldata of
both Cr ions bestagreedwith the Langmuirand the
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pseudo-second-ordermodels. ThemaximumLangmuir
monolayersorptioncapacitieswerefoundto be250.00
and166.67 mg/g for Cr(III) andCr(VI), respectively.
The studydiscoveredthat the immobilizationmethod
wasfeasiblein producingthe bio-adsorbentand was
successfulin removing Cr speciesfrom industrial
wastewater.

26

Hexadecyl trimethyl ammonium bromide and
sulphuricacidwereusedin modifyingcorn leavesby
Zhanget al. (2019) and Cr(VI) wasdecontaminated
from wastewaterusingthemodifiedleaves. Adsorption
factorswereexploredusingbatchexperimentsandthe
removalof the Cr(VI) with the modifiedcorn leaves
wasfound to be affectedby pH, adsorbentdose,and
temperature. Accordingto the findings,the hexadecyl
trimethyl ammonium-bromide and sulfuric acid-
modifiedleavesof the corn performaspotentialbio-
adsorbentfor thesequestrationof Cr(VI) ionsfrom the
wastewater. Similarly, by alteringcornhuskandsawdust
by employingMgO andMgCl2, Xu etal. (2019) were
ableto producebiochar. The studypointedout that
biochargeneratedfrom maizehuskboostsits sorption
capacityfor cationicpollutants.
Fortheconfiscationof As(V)fromwastewateratvarious
pH levels,biocharwasobtainedby impregnatingcorn
strawwith iron (Fanetal., 2018). The bestpH range
for removingAs(V)wasdiscoveredto bebetween2.00
and8.00. Thesorptionkineticdatawasbestdescribed
by the pseudo-second-ordermodelindicatingthat the
mechanismof As(V) removalwasdueto chemisorption.
Meanwhile,theadsorptionprocessis closelycorrelated
to the Langmuir isotherm,with an optimal uptake
capacityof 14.77 mg/g. The findings indicatedthat
usingbiocharmadefrom iron-impregnatedcornstraw
as a purification approachfor arsenic-contaminated
wateror soilcanbeeffective.
Herrera-Barroset al. (2018) usedcorn cob residual
biomassto makea biosorbentfor Cd(II) and Ni(II)
decontaminationthat waschemicallymodified using
aluminananoparticles. Sincethe pH hasbeenshown
to havea substantialeffect on the removalefficiency
rate,apH of 6.00waschosenasanoptimumoperating
valuefor further experiments. The removalratesfor
Cd(II) andNi(II) were91.00and86.00%, respectively,
usingchemicallymodifiedbiomass,whichwasgreater
thanthosederivedfrom therawbiomass,showingthat
modificationby the aluminananoparticlesimproved
theadsorptionprocess.
A batchprocesswasusedto producea corncobsilica-
nano bio-compositeand its efficiencywastested

for removing hexavalentchromium [Cr(VI)] from
wastewater(Kumarietal., 2018). The resultsrevealed
thattheremovalefficiencyof Cr(VI) showedsignificant
dependenceon the pH of the solution as well as
temperature. The adsorptionkinetic data of Cr(VI)
indicated that the pseudo-second-order equation
explainedthe experimentaldata well. The selective
adsorptionability of the synthesizedcorn cob silica-
nanobio-compositetowardsCr(VI) wasfound to be
effective. It wasobservedthat only 0.10 g of the bio-
adsorbenthasshownto be efficientin the removalof
the Cr(VI) ions with a maximumuptakecapacityof
11.10mg/g.
Lin etal. (2018) developedanewsorbentbycombining
functionalizedcorn bractwith hypophosphorousacid
and usedit to selectivelydepolluteHg(II) ions from
an aqueousmedia. The resultsrevealedthat the corn
bract had high selectivityfor Hg(II) in the existence
of competingions for instanceCu(II), Co(II), Cd(II),
Ni(II), andZn(II). TheLangmuirandpseudo-second-
order modelsshowedgreatfitnessto the isothermal
andkineticdata,respectively. Theresultssuggestedthat
monolayeradsorptionandchemisorptionweretherate-
determiningsteps,respectively. From the Langmuir
isothermmodel, the �D�G�V�R�U�E�H�Q�W�·�Vpredictedoptimum
uptakecapacityof Hg(II) was1293.71 mg/g, which
wascloseto theexperimentaldata.
Rwizaetal. (2018) exploredthe useof corn and rice
husksasbio-adsorbentsto removePb(II) from aqueous
solutions. Thehuskswereusedin theunmodifiedform,
pyrolyzedform, and chemicallymodified form. Four
isotherm models including Langmuir, Freundlich,
Dubinin-Radushkevich(D-R), and Temkin were
employedto explainPb(II) sorptionmechanisms. The
studyshowedthat all threeproducedbio-adsorbents
could removemore than 90.00% of the Pb(II) from
the aqueoussolution. However,the biocharof ZnCl2-
treatedcornhuskwasfoundto havethehighestuptake
capacityin all instances. The sorption equilibrium
dataof Pb(II) for all the bio-adsorbentsfitted well to
both Freundlichand D-R models with correlation
coefficients(R2) valuescloseto one.
Activated carbon made from wastecorn cobs was
testedby removingPb(II), Cu(II), and Cd(II) from
mineralsprocessingeffluent (Buah,2016). The heavy
metalsadsorptionby the activatedcarbonproduced
wasrapid for the first 15.00 min of contacttime and
wasdependenton theactivated�F�D�U�E�R�Q�·surfaceareasas
well ason their porevolumes. Theremovalefficiencies
of Pb(II), Cu(II), and Cd(II) ions from the effluent


