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years of Research experience. Knowledgeable in research areas of Inorganic and
Organic chemistry. Expertise in handling instruments like UV-Vis and IR
spectrophotometer. Teaching at both undergraduate and postgraduate levels. Handled
courses like general chemistry, Engineering Chemistry, modern analytical chemistry,
Environmental science, Instrumental methods of analysis. Interested in Chemistry
related activities.

Publications:International : 57, National : 03, Research papers presented in
conferences : 33, Text Books published : 05

E.mail:ravichandran.23324@Ipu.co.in

Phone:09840735064.

Prof. Bheemappa Suresha rh.o.

Dean (R & D)

The National Institute of Engg.: Mysuru, India

Area of Research:Materials science, Microstructure-property relationships in
Development of Polymer Composite Materials, Light weight Polymer Composites,
Natural fibers and their Composites, Fracture and Fracture toughness, Friction and
Wear, Abrasion, Erosion, Microscopic Characterization, Manufacturing Techniques for
High Performance Composites with Thermoplastics, Design with Composites,
Nanocomposites.

Publications:About 206 publications in books, conference proceedings and refereed
scientific journals on the general topics.

E.mail:sureshab2004@yahoo.co.in

Phone:+944 855 4240

Dr. R.Anandan s.., M.s.,Ph.D.,MIE, MISTE, MIACSIT, MIAENG.MCSTA,MCSI,FBSS

Chartered Engineer

ProfessorDepartment of Computer
Science and Engineering

Vels Institute of Science Technology
and Advanced Studies.

Professional Summery:Possess Doctoral Degree in Computer Science and
Engineering and strong foundation in various fields of Computer Science and
Engineering with 18 years of experience in Corporate and Academic. Acquired practical
knowledge through various projects assignments in the Industry. Experience of
executing projects and ensuring delivery of projects within the time & cost
parameters. Demonstrated proficiency in interacting with the customer for
understanding their requirements and needs for carrying out engineering activities. An
effective communicator with excellent relationship management skills and strong
analytical, leadership, decision making, problem solving & organization abilities.
Implemented various R&D Projects in Engineering College. Organized and conducted
various Seminars and Workshops in the Engineering College. To inculcate the habit of
executing effective implementation and rectification of Computer Engineering
problems in the minds of all concerned, which they can apply in their professional life
in future. I seek a position, where I can exhibit both my ability and caliber. With my
experience in the field of education and perseverance if given an opportunity to
perform, I will perform to the best of my ability and to put in my best.
Publications:ORCID ID: https://orcid.org/0000-0001-5461-1040

SCOPUS: 5541836090

International Journal Publication:50

National Journal Publication: 05

E.mail:ar_anandan@hotmail.com

Phone:+91 44 22471186, +91 9444079321
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Professor & Dean
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Centre for Research & Development:MLR Institute of Technology, Dundigal,
Quthbullapur Mandal, Hyderabad - 43.

Area of Research:Nanoelectronics, Modeling and reliability study of High-k materials
and Optoelectronic material based devices, VLSI Engineering, Microwave antenna,
Image Processing.

E.mail:karthik.r@mlrinstitutions.ac.in, rayam16@gmail.com

Phone:+91 91598 15169

Dr. K. Mathiyazhagan rh.0.

Associate Professor

Department of Mechanical Engineering:The NorthCap University, Sector 23-A,
Gurgaon - 122017, Haryana, India

Area of Research: Green Supply Chain Management, Sustainable Supply Chain
Management, Sustainable Supply Chain Management

E.mail:madii1l984@yahoo.com

Phone:+91 9698239312, +91 7042656253

Dr. Dibya Prakash Rai rh.o.

Assistant Professor

Pachhunga University College: Department of Physics,Aizawl, Mizoram, India-
796001

Area of Research:Transition Metal based strongly correlated materials (Heusler
compounds, half metals), Semiconductors, insulators, semi-metals., Thermoelectric
materials and their properties (focusing on their efficiency)., Theoretical techniques
(doping of heavy elements, 2D single/multi atomic layers, superlattices,
nanostructuring) are implimentated to see the effect of the band energies near Fermi
level., Employing First principles method (Density Functional Theory, DFT) for
calculation.

E.mail:dibyaprakashrai@gmail.com

Dr. Ramansu Goswami M.sc(zoology). Ph.D.

Subject & Specialization: Microbiolgy, Immunology, Parasitology
Postdoctoral Scientist

INDO-UK BURD Project:
Department of Environmental Studies
Visva-Bharati University
Santiniketan- 731235, India

E.mail: ramansu6@gmail.com

Dr. L. A.Kumaraswamidhas w.e.,ma, ph.D.

Subject & Specialization: Machine Design, Vibration, Automobile Engineering,
Vehicle Dynamics, Modeling and Optimization, Crashworthiness, Tribology, FEM and
Mining Machinery Design.

Address:

Associate Professor

Department of Mining Machinery Engineering
Indian Institute of Technology(IIT):
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(Formally Indian School of Mines (ISM)), Dhanbad - 826 004,India.
Ph : 0326-223 5932 (Off), 0326-223 5055 (Res), 09471191647 (Mobile)
Email: lakdhas1978@gmail.com

Dr.Hakeem Ullah Jan php, mphill, M.sc, B.Sc, F.Sc

Equations, Advanced Partial Differential Equations, Advanced Functional Analysis,

Subject & Specialization:Advanced Numerical Solutions of Ordinary Differential m
Newtonian Fluid, Etc

Address:Department of Mathematics Abdul Wali Khan University Mardan.

Email:hakeemullah1@gmail.com
Phone:0300-9016801

Balu Ranganathan rrp

Subject & Specialization:Breast cancer therapy, Breast image processing, Drug
delivery, Cell imprinting, Nanomedicine, Biochemical engineering

Address:Palms Connect LLC
#8017 Showcase Lane
Sandy

UT 84094

USA

Email:ranga@palmsconnect.com
Phone:+6017-9018147

Prof. Dr. C. Palanichamy se; msc. Engg, Ph.D. MIET, CEng; MISTE

/T
[ i
Subject & Specialization: Electrical Engineering, Power Systems, Electrical and m
Electronics
Address:
Phone:

Dr.S.Poopathi m.sc, m.phil, ph.D

Subject & Specialization: (CBT),(CCMB),(DRDE),(AIIMS),(MKU),(CSIR),(ICMR)

Address:Deputy-Director (Sr.Gr)/SCIENTIST-F
Vector Control Research Centre

(Indian Council of Medical Research)

(Ministry of Health and Family Welfare,
Government of India),

Medical complex, Indira Nagar,
PONDICHERRY-605006, INDIA.
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Phone:(0413) 2272475; 2272475 (O) ; (0413) 2200295 (R); Mobile: 09443957479
Email:subbiahpoopathi@rediffmail.com
Fax:0091-0413-2272041 (O)

Dr.Kumaravel m.p,, ph.0.

Subject & Specialization: Medical science: Toxicology \

Address:

Head,

Registered Toxicologist Cambridge, UK

Phone: +44 (0) 1379 672166; Fax: +44 (0) 1379 672367

Prof.Ramesh P. Singh rh.p.

Subject & Specialization: Geophysics, Atmospheric sciences, Natural Hazards and
Remote Sensing.

Address:

Center for Earth Observing and Space Research & Earth Systems and

Geoinformation Sciences College of Science,

George Mason University, 4400 University Drive, MS 5C3, Fairfax, Virginia 22030-
4444, USA

Ph : 703-993-9238

Email: rsingh3@gmu.edu, rpiitkanpur@gmail.com

Dr. Vikram Jayanth rh.o.

Subject & Specialization: Genetics: Cytogenomics

Address:

Core facility Director / Cytogenomics & Genome Resources

The Centre for Applied Genomics

The Hospital for Sick Children MaRS Centre - East Tower

101, College Street, Room 14-601 Toronto, Ontario M5G 1L7, Canada.
Email: vjayanth@sickkids.ca

URL: http://www.tcag.ca/staffJayanth.html

Dr.B.M.Reddy rh.o.

Subject & Specialization: Chemistry: Nanomaterials, Green Technologies.

Address:

Deputy Director

Inorganic and Physical Chemistry Division,

Indian Institute of Chemical Technology, Hyderabad-500 607, India.
Ph : +91-40-27191714; 4+91-40-27175406 (R).

Email: mreddyb@yahoo.com, bmreddy@iict.res.in

Prof. Mohamed E. Wagih rho.

Subject & Specialization: Biotechnology, Tissue culture.

Address:
Department of Biology and Scholarship Students Advisor
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University of New Brunswick (UNB-SJ),
Saint John College, NB, E2L 4L5, CANADA.

Ph : +1-506-653-2789; Fax: +1-506-648 5963; Cell: +1-506-721-6161

Web: www.unb.ca
Email: wagih@unb.ca

Dr.Bensafi Abd-El-Hamid rho.,

Subject & Specialization: Chemical Physics, Physical

Thermodynamics, Polymer Thermodynamics, Polymer Physics

Address:
Associate Professor
Department of Physics and Chemistry, Faculty of Sciences

Abou Bekr Belkaid University of Tlemcen, P.O. Box 119, Chetouane, 13000 Tlemcen,

Algeria
Email: aeh.bensafi@gmail.com

Dr. Morteza Montazerozohori rho.,

Subject & Specialization: Inorganic Chemistry

Address:

Associated Professor of Inorganic Chemistry,
Yasouj University

75918-74831Yasouj

Iran

Telfax:+987412223048 Mobile:+989177411674
Email: mmzohory@yahoo.com

Dr. Ragupathy Subramanyam (Ragu) rho.,

Subject & Specialization: Botany: Plant Taxonomy

Address:

Curator of the Aboriginal Repository of Knowledge (ARK)
OAC Herbarium

Biodiversity Institute of Ontario

University of Guelph

Guelph, Ontario. N1G 2W1 , Canada.

Email: ragu@uoguelph.ca

URL: http://www.uoguelph.ca/foibis/ragu.htm

Dr.S.S.Murugan eh.o.,

Subject & Specialization: Animal Science: Toxicology

Address:

Executive Director

GLR Laboratories Pvt. Ltd Madavaram Milk Colony
Chennai- 600 0059, India Mobile:+91-97910 14248

Email: Siva.murugan@glrlabs.com; drssmurugan@hotmail.com

URL: www.glrlabs.com

Prof.Dr. Ravinder Rena s.a.(Econ), B.Ed., LL.B., M.A., M.Phil., Ph.D.(Econ)(Gold

Medallist)

Subject & Specialization: Economics: Economics of Education, African Economics
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Address:

NWU School of Business and Governance

North-West University - Mafikeng Campus, Private Bag X 2046
Mmbatho 2745, Republic of South Africa

Phone: +27 18 389 2496; Cell No: +27 84 782 8059

Email: ravinder.rena@nwu.ac.za

Founding Editor-in-Chief, International Journal of Education Economics and
Development (I1JEED),

Alternate Email: ravinder.rena@gmail.com

Ravinder Rena http://ssrn.com/author=910083
http://orcid.org/0000-0002-4156-8693

Dr. Gobind M. Herani rh.o.

Subject & Specialization: Economics: Industrial Economy, Agro Economics

Address:

Associate Professor

Dean, Faculty of Management Sciences, KASB Institute of Technology, Pakistan
Email: dr.gobind@hotmail.com , g_m_rathore@yahoo.com

Editor: Indus Journal of Management & Social Sciences (IJMSS)

Dr. (Mrs.) Usha Dixit ph.o.

Subject & Specialization: Biotechnology: Molecular biology, Tissue culture

Address:

Scientist,

Science & Society Division,

Department of Science and Technology (Ministry of Science & Technology),
Technology Bhawan, New Mehrauli Road,

New Delhi-110016, INDIA .

Phone: Off :0091-011-26590322 Telefax: 0091-011-26964793

Email: usdt01@yahoo.com, usudhd@gmail.com, usha.dixit@nic.in

Dr.N. Balasubramanian rh.p.

Subject & Specialization: Chemical Engineering; Industrial effluent treatment.

Address:

School of Engineering, Monash University Malaysia
Jalan Lagoon Selatan, Bandar Sunway, 46150,
Selangor Darul Ehsan, Malaysia

Ph : 603-551-46231; Cell: 014-6263425

Email: nbsbala@yahoo.com

Dr.Ignacy KitowskKi rh.o.

Subject & Specialization: Animal ecology, bioindication, ornithology.

Address:

Lecturer, State School of Higher Education in Chelm,
Pocztowa 54, PL 22-100 Chelm, Poland

Mobile: 602 689290 (M)

Email: ignacyk@autograf.pl

Prof.Dr.Mahendra K. Mahanti rh.0.
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Subject & Specialization: Chemistry:Science education.

Address:

Professor of Chemistry National Institute of Science Education and Research
Bhubaneswar - 751 005 (Orissa). India.

Ph : +91-0674-2301058 Ext. 625; Mobile:+91-(0)9938423968

Email: mkmahanti@yahoo.com

Prof.Saurabh Mukherjee rh.o.

Subject & Specialization: Digital Image Processing; Genetic algorithm; Neural
Network.

Address:

Head, Department of Computer Applications

Prestige Institute of Management Gwalior, M.P., India
Email: mukherjee.saurabh@rediffmail.com

Dr. P.Soundarapandian wm.sc, M. Ed., M. Phil., Ph.D.

Subject & Specialization: Marine biology: Coastal aquaculture-Seed production and
farming of commercially important Decapod crustaceans

Address:

CAS in Marine Biology,

Annamalai University,

Parangipettai- 608 502 ,Tamil Nadu, India

Ph : +91-4144-243223, +91-9894753943,; Fax: +91-4144243555
Email: soundsuma@yahoo.com

Dr.Satish Srinivas Kitambi rh.o.

Subject & Specialization: Developmental Biology, Genetics,Bioinformatics,
Eye/Retina development/function, Zebrafish/Medaka fish

Address:

Postdoctoral Researcher,

Halsovagen 7-9, Karolinska Institutet,

14157 Huddinge, Sweden

Ph : +0046-8-6083304 (Lab); 0046-(0) 765687073 (mobile).
Email: satish.kitambi@ki.se

Dr. Rakesh P. Patel m. pharm., Ph.D.

Subject & Specialization: Industrial pharmaceutical manufacturing, drug delivery,
biotechnology and antimicrobial screening

Address:

Head of Pharmaceutics Department,

S. K. Patel College of Pharm. Edu. & Res.,
PGanpat University, Gujarat, India.

Ph : +91-9879106580

Email: raka_77us@yahoo.com
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Prof.Dr. Y. H. Dandawate s (Industrial Electronics), M.E. (Power Electronics),

Ph.D. (Electron. & Telecommun.)

Subject & Specialization: Embedded System Design, Image Processing, Soft
Computing, Microprocessor and Microcontroller, Power Electronics.
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Address:

Head, E&TC Dept.,

Vishwakarma Institute of Information Technology (VIIT),
Pune, India.

Ph : +91-020- 25435042 ( R ) +91- 9422331011 ( Mobile)
Email: yhdandawate@gmail.com

Prof. Hakan Arslan rh.o.

Subject & Specialization: Chemistry: metal analysis, crystellography, biomolecules.
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Abstract

Objectives: Testing of a cation exchanger based water treatment apparatus and an Amberlite IR 120 Na resin medium to
reduce the manganese content in the well-water is proposed. Methods/Statistical Analysis: Testing was done by well-
water treatment in a fixed bed cation exchanger in continuous flow. The variables used were the resin mass and flow
rate and its effect on the manganese concentration in the outflow of the equipment. Manganese content was analyzed by
Atomic Absorption Spectrophotometry (AAS) method. The isothermal adsorption equation was tested by the Freundich
and Langmuir equations. Findings: The result of this research showed Amberlite resin IR 120 Na adsorbed manganese
ion was about 96.3-98.9%; the optimal resin mass about 20 grams with a flow rate about 0.04 L.s-1 when viewed from
an economic point. Resin absorption power to manganese increases with decreasing flow rate and increasing resin mass.
Freundlich equation with constant n = 0.6539 and K; = 4.6644 with correlation coefficient 0.7957. Langmuir equation
with a constant A_=-0.0927 and K, = -6.3820 with a correlation coefficient -0.4314. Application/Improvements: Cation
exchanger using Amberlite IR 120 Na resin media capable of remove manganese in well-water with efficiency > 96% and
resin can be regenerated again.-

Keywords: Cation Exchange, Isothermal Adsorption, Removal Manganese, Spectrophotometry Method, Water Treatment

1. Introduction

The content of ions and elements in ground water have
varies for different locations. They can be affected by water
processing, soil erosion processing, and anthropogenic
sources (for example mining industrial, smelting of iron
ore, steel, and iron production, or waste water disposal'2.
The content of manganese in water? is about 0.0004 until
0.2 mgL". Based on World Health Organization, the
content of manganese in the water* has maximum about
0.1 mg.L". Generally, in Indonesia there is Well-water
which consists of manganese above the maximum water
requirements. Based on Regulation of Indonesia Health
Minister®, the standardize of clean water contains maxi-
mum manganese about 0.5 mg.L’. Well-water which

*Author for correspondence

containing large enough of manganese, the water colour
will be blackish yellow after contact with air and smelling.
This water will make blackish spotted on the clothes if the
people use this water to wash the clothes®. This water also
makes black spotted to the toiletries. Manganese shape in
the water usually Mn (II) labile, particulate Mn (IV) and
Mn (IV) hydroxide’. Manganese is a powerful oxidizing
agent. If the water contains manganese into the body, this
water has a potential to interfere human healthy. There
are few effects which affected by manganese in the water,
like disorder of mucous membranes, esophagus, mangan-
ism, or Parkinson disease, bone disorder, osteoporosis,
perthe’s disease, cardiovascular disorders, liver, reproduc-
tive disorders and mental development, hypertension,
hepatitis, posthepatic cirrhosis, hair color changes, obe-
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sity, skin problems, cholesterol, neurological symptoms,
and epilepsy®?. Manganese toxicity usually progressive
and irreversible, the discovery of Mn exposure biomarker
is growing imperatively'®.

There are few procedures are able to do to decrease
the content of toxic substances in water. There are pre-
cipitations!, adsorption'?, membrane process*!, and
electrolytic method's. Pretreatment in the adsorption
process is aeration or oxidation process. Pretreatment
in adsorption process is aeration or oxidation pro-
cess. In aeration process Mn ions change into Mn ions
with higher oxidation numbers and form precipitate.
Furthermore, this precipitate is filtered by sedimentation
process or filtration process. If the content of manganese
is high enough, it can be used as ion exchanger process.

Several researchers have proven that exchanger ions
were good enough to remove heavy metals and toxic
materials in the water'”. The advantages of exchanger ions
are saturated resin that can be regenerated and water flow
systems during flexible process, either batch or continu-
ous®. In exchanger ions can be used resin from natural
or synthetic’®*2.. Al-Wakeel et al in 2015 examined the
efficiency of manganese removal from solution using
chitosan resin (G@Chs). The processing was done by
batch system. Adsorption was optimal in pH 6 and the
contact time was 150 minutes?. The research conducted
by Wakeel et al? got adsorption efficiency of manganese
that was high enough (96.4%), but the research object
was artificial sample, not Well-water. This research would
refine the previous research that was the use of Amberlite
resin IR120 Na which has been shown adsorption effi-
ciency and high enough cation exchange for lead (Pb),
which was about 99% in batch system with contact time
about 4 hours®. This research would also refine the previ-
ous research which used Well-water sample taken from
Kebonagung, Purworejo sub-district, Pasuruan, East
Java, Indonesia.

2. Materials and Methods

2.1 Materials and Resin Characteristics

The materials used were well-water, Amberlite resin
IR 120 Na, and aquadest. Well-water sample was taken
from Kebonagung, Purworejo sub-district, Pasuruan,
East Java, Indonesia and the well depth was 42 meters.
Amberlite IR 120 Na is strong acid cation exchange
resin with the chemical formula [SO,NaC H,CHCH,]
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CHCH,C H,CHCH,. Properties of Amberlite resin IR
120 Na shown in the Table 1.

Table 1. Properties of amberlite resin IR 120 Na

Physical Form Amber spherical beads
Matrix Styrene divinylbenzene
copolymer
Functional group Sulfonate
Tonic form as shipped Na*

Total exchange capacity >2.00 eq/L (Na* form)

45 to 50% (Na* form)
840 g/L

Moisture holding capacity
Shipping weight

Particle Size

Uniformity coefficient <19

Harmonic mean size 0.600 to 0.800 mm < 0.300
Maximum reversible mm 2% max

swelling Na'> H"<11%

2.2 Tools and Installation Management

The tools used were pump, plastic jug, water container,
porcelain cup, and analytical balance. The processing
installation is shown in Figure 1.
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Figure 1. Installation of cation exchanger process.

Explanation:
1.  Water container.
2. Pump.
3. Valve.

4. Resin reservoir (Fixed Bed). and

5.  Water-storage shelter.
The high pool fixed bed ion exchange was 30 cm, the
diameter was 4 inch, and screen strainer was 60 meshes.

2.3 Research Procedure

This research procedure was started from taking the sam-
ple, analyzing of initially water quality, weighing of resin,
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measuring of pH and Well-water temperature, processing
of Well-water, analyzing of water processed, managing of
data analysis result, and formulating of Freundlich and
Langmuir equation. The weight of resin were 20 grams,
60 grams, 80 grams, and 100 grams, each of them was 3
pieces. In this research, the processing system in a contin-
uously was using 302°K water temperature. The variables
used were resin mass and flow rate. There were four resin
mass variables; 20 grams, 60 grams, 80 grams, 100 grams.
For flow rate, there were three variables, such as 0.02 L.s’
';0.03 L.s’; and 0.04 L.s*. The analyzing of manganese
degree in the water was using atomic absorption spectro-
photometry method.

2.4 Manganese Removal

Amberlite resin IR 120 Na has been removed the man-
ganese by absorption and ions exchanger process.
The efficiency (n) of Amberlite resin 120 Na in manganese
removal was calculated with eq. (1).

n = S =% 100% M
Ci
n is resin efficiency in manganese removal (%), C, is
manganese degree in the Well-water before processing
(mg.L"), and C_ is manganese degree in the Well-water
after processing (mg.L?).

2.5 Isothermal Absorption

Absorption processes through ions exchanger reaction
mechanism, physical adsorption, electrolytes molecule
adsorption, the formation of complexes between cen-
tral ions and functional groups, and the formation of
hydrates in the surface or in the pores of the adsorbent.
The amounts of metal which can be absorbed by resin
are the function from two concentrates; metal and tem-
perature. The amount of Mn absorbed is determined as
concentration function in the constant temperature. It
can be explained in the isothermal adsorption equation,
between Freunlich and Langmuir. Freundlich isother-
mal equations were used to describe the resin adsorption
characteristics which used in solution or waste water
treatment®.

The adsorption power of Amberlite resin 1RR 120 Na
to Mn can be described in the equations of Freundlinch
and Langmuir. These two equations described the effi-
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ciency of resin adsorption to Mn from Well-water. In this
study;, it is not known exactly the oxidation of manganese
ions in the water. However, most manganese in the natu-
ral water is in the form of mainly Mn (II) ions, particulate
Mn (IV), and Mn (IV) hydroxide (2). Manganese ions
adsorption in the surface of Amberlite resin IR 120 Na
can be evaluated using equation isotherm adsorption.
Water treatment process in this study was using continue
system. Therefore, the data taken to isotherm adsorption
evaluate was the smallest flow rate, was 0.02 L.s-1 with the
assumption the condition processes have had steady state.
Ishotermal adsorption is a system in balance condition
between manganese concentrate in the Well water and
manganese concentrate in resin at a certain temperature®.
Isotherm absorption is able to give important informa-
tion about absorption strength and maximum absorption
capacity as it helps predict the condition and predict the
operating experiment condition is more optimal. The
characteristic of isotherm absorption of Amberlite resin
120 Na to manganese can be evaluated using Freundlich
and Langmuir equation.

2.6 Freundlich Equation

Freundlich Equation is shown in (2).

E: fo Celln (2)
m

X 1/n
—=K;xC,
m

X . .
~ Is Min amount was absorbed per unit resin mass (mg.L’

Lg!), Ce is Mn concentration in adsorbate after the
desorption process (mg.L"), K, and n are empirical con-
stanta. Constants K, and n can be searched by eq. (3).

logizlog K, +llogCe (3)
m n

2.7 Langmuir Equation

Langmuir isothermal equation is shown in (4).
C 1 C
— = +—
qQ KA A

A, and K, are coeflicient, q is Mn weight which adsorbed

per unit resin mass (mg.L".g™"), and c is Mn concentration
in the Well-water after absorbed (mg.L").

(4)
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3. Result and Discussion

This study is studied about the effect the changing of
resin mass and flow rate to the efficiency of Amberlite
resin IR 120 Na for decreasing Mn content from well
water. Besides, this study would study about isotherm
adsorption kinetics of Amberlite resin IR 120 Na to
manganese contained in well-water.

3.1 Beginning Analysis of Well Water

Well water that would be processed into clean water ana-
lyzed its characteristics based on parameters in Regulation
of Indonesia Health Minister®. The result of the initial
analysis of the Well-water samples are presented in Table
2 shows that the maximum manganese content in clean
water is 0.5 mg / |, whereas the manganese content of well
water is 2.72 mg / . this proves that manganese content in
well water is not yet qualified as clean water.

Table 2. Comparison of well-water specifications to
clean water specifications

Parameter Degree Maximally*
Smell No smell No smell
Taste Normal Normal

Temperature 26.1°C Water Temperature + 3°C

TDS 433 mg/L 1500 mg/L
Turbidity 6.73 NTU 25NTU
Colour 0 Pt/Co 50 Pt/Co
pH 7.64 6.5-9.0
As < 0.00006 mg/L 0.05 mg/L
Fe 0.87 mg/L 1 mg/L

F 0.46 mg/L 1.5 mg/L
Cd <0.001 mg/L 0.005 mg/L
CaCO3 332 mg/L 500 mg/L
Cl- 40 mg/L 600 mg/L
Cr6+ < 0.026 mg/L 0.05 mg/L
Mn 2.72 mg/L 0.5mg/L
Nitrate 0.15mg/L 10 mg/L
Nitrite <0.01 mg/L 1 mg/L

Hg <0.000008mg/L  0.001 mg/L
Se <0.00007 mg/L  0.01 mg/L
Zn 0.072 mg/L 15 mg/L
CN <0.01 mg/L 0.1 mg/L
S04 <4.2 mg/L 400 mg/L
Pb <0.002 mg/L 0.05 mg/L
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Surfactant < 0.05 mg/L 0.5 mg/L
Organic < 7.6 mg/L 10 mg/L
Coliform 9 Col./100 mL 10 Col./100 mL

*Regulation of Indonesia Health Minister®

3.2 The Efficiency of Amberlite Resin IR
120 Na

The analysis of manganese content in Well water which
has been processed using Amberlite resin IR 120 Na with
two variables; resin mass and flow rate (Q) described
in Table 3 showed manganese content from Well water
which has been processed with Amberlite resin IR 120
Na. Table 3 presents manganese content from Well water
treated using Amberlite resin IR 120 Na has fulfilled the
requirements of clean water based on Minister of Health
Regulation Number 32/2017. The ability of Amberlite
resin IR 120 Na in doing manganese absorption in the
water counted from efficiency formula in equation(1).
The efficiency of Amberlite resin IR 120 Na in decreasing
manganese shown in Table 4.

Table 3. Analysis of manganese content from well-
water after processed with amberlite resin IR 120 Na

Resin Manganese Content (mg.L")
Mass (g) Q1=0.02L.s’ Q2=0.03L.s' Q3=0.04L.s"
20 0.07 0.07 0.1
60 0.06 0.06 0.09
80 0.05 0.05 0.09
100 0.03 0.03 0.09
Table 4. The efficiency of Amberlite resin IR 120 Na

in doing manganese absorption in well-water

Resin Efficiency of Amberlite resin IR 120 Na (%)

mass (g) Q1=0.02L.s’ Q2=0.03L.s’  Q3=0.04 L.s"
20 97.43 97.44 96.32

60 97.79 97.79 96.69

80 98.16 98.16 96.69

100 98.90 98.90 96.69

Table 4 has shown manganese degree from Well water
after processed with resin and the variables of resin mass
and flow rate. Table 4 presented flow rate 0.02 L.s resin
efficiency between 97.43 - 98.90%; in flow rate 0.03 L.s™
resin efficiency among 97.44 - 98.90%; and in flow rate
0.04 L.s™" resin efficiency about 96.32 - 96.69%.
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Efficiency of Amberlite resin IR 120 N a adsorption
to manganese with resin mass and flow rate variables.
This research was learning about the influence of flow
rate to Mn content in the water treatment and the effi-
ciency of resin adsorption. There were three flow rate
variables used; 0.02 L.s™'; 0.03 L.s”’; and 0.04 L.s™. Table 3
showed well water skipped by resin in the pool with con-
tinuous system has met the requirements of clean water
based on Regulation of the Minister of Health Number
32/2017. The lower flow rate got, the lower the content of
ion Mn?* in the water treatment got. It proved the lower
flow rate got, the higher the efficiency of resin adsorption
to Mn was higher. Resin efficiency to flow rate 0.02 L.s™
and 0.03 L.s" were same, about 97,4-98,9%. The correla-
tion between the resin mass and efficiency of resin for the
flow rate 0.02 L.s’!, 0.03 L.s’}, 0.04 L.s! was about 0.9535,
0.9264, and 0.8783. The highest correlation was achieved
at the flow rate 0.02 L.s™.

This study was also learning the influence of resin
mass to manganese content of water treatment and the
efficiency of resin adsorption. There were four resin
mass variables used. They were 20 grams, 60 grams, 80
grams, and 100 grams. Table 3 showed manganese con-
tent in the water treatment has been requirement of clean
water based on Minister of Health Regulation Number
32 /2017. The larger the resin mass, the lower the man-
ganese content of the Well water. In flow rate 0.02 L.s-1
and 0.03 L.s-1, resin mass optimal was 60 grams. Figure
1 presented flow rate 0.02 L.s-1 dan 0.03 L.s-1, the higher
resin mass, the higher the efficiency of resin absorption to
Mn in the Well water. The efficiency of resin absorption in
resin mass condition 100 grams was 98.90%. In flow rate
0.04 L.s-1, the higher resin mass, the higher the efficiency
of resin adsorption to Mn, but the mass of 60 grams,
there was no more increases the efficiency of adsorption.
Optimal resin efficiency at 60 grams was 96.69%. Table
4 showed that the correlation between the flow rate and
efficiency of resin for the resin mass 20 g, 60 g, 80 g, 100
g was about 0.8660, 0.8660, 0.9993, 0.9387. The highest
correlation was achieved at the resin mass 80 g.

The biggest resin efliciency was in resin mass condi-
tion 100 grams with flow rate 0.02 L.s" and 0.03 L.s". That
was 98.9%. It proves if the efficiency of Amberlite resin IR
120 Na decreases Mn content in the Well water is higher
than the efficiency of chitosan resin which modified with
glycine (G@Chs)* in decreasing Mn content from syn-
thetic sample, about 96.4%.
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3.3 Isothermal Absorption

The absorption power of Amberlite resin IR 120 Na to
Mn can be described in Freundlich and Langmuir equa-
tion. The both equation describe the efficiency of resin
absorption to Mn from Well-water. Freundlich equa-
tion is shown in eq. (2) and (3). The graphic to describe
Freundlich equation is in Figure 2.
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*
&
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Figure 2. Log (x/m) and log C_in Freundlich equation.

Figure 2 is a graphic connection between log(x/m) and log
C,. Based on eq. (3) and Figure 2 was gotten (1/n) = 1.5292
and n = 0.6539. Whereas, log K. = 0.6688 so K, = 4.6644.
Freundlich equation was obtained from isothermal
absorption of Ambrelite resin IR 120 Na to Mn is:

X~ 4.6644C (5)
m

Correlation coefficient from Freundlich equation was
about 0.7957.

Langmuir isothermal equation shown in equation
(4). The graphic to describe Langmuir equation shows in
Figure 3.
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Figure 3.  Graphic ¢/q and ¢ from Langmuir equation.
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Figure 3 is a connection graphic between c¢/q and c. Based
on eq. (4) and Figure 3 have gotten as = -0.0927, while
Kb = -6.3820. The Langmuir equation obtained from the
isothermall adsorption of Amberlite resin IR 120 Na to
Mn was:

£ 16903 -——S ©)
q 0.0927

The correlation coefficient Langmuir equation was about
-0.4314.

Graphic fitting ¢/q and ¢ from experiments to calcula-
tion result based on Freundlich equation and Langmuir
equation described in Figure 4.

9 £
.
7 —4— ¢fq Freundlich
& B ¢/qexperimen
= 5 =t ) LANgMLin
..
3 -
2 -
I A e
1 Fr— e ——
| L ] ’
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e(ppm)
Figure4. Fitting of ¢/qand c from experiments to calculation

result based on Freundlich and Langmuir equation.

4. Conclusion

The result of this study showed Amberlite resin IRT 120 Na
was able to produce manganese in the Well-water and for
the efficiency was about 96.3-98.9%. Water treatment has
filled the requirements of clean water in Indonesia based on
the standard of Regulation of Health Minister. Absorption
to Mn (II) can be optimal with resin mass operating sys-
tem about 20 - 100 grams and the flow rate was 0.02 - 0.04
L / s. The lower flow rate and the higher resin mass got,
the higher the efficiency of resin absorption to Mn (II) got.
The isothermall from Amberlite resin IR 120 Na to Mn(II)
in the Well-water was expressed in Freundlich equation
with constanta n= 0.6539 and K, = 4.6644; whereas when
it was expressed in Langmuir equation with constanta
A = -0.0927 and K, = -6.3820. Correlation coeflicient
Freundlinch equation 0f 0.7957 and it included has a strong
correlation. While the Langmuir equation coefficient of -0,
4314 and it included a moderate correlation.
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