


Anvikshiki

The Indian Journal of Research
Bi-Monthly International Journal of  All Research

Editor in Chief
Dr. Maneesha Shukla, maneeshashukla76@rediffmail.com

Review Editors
Prof. V.N. Mishra , Electronics Engineering Department, Institute of Technology, BHU, Varanasi

Prof. P.K.S. Dikshit , Civil Engineering Department, Institute of Technology, BHU, Varanasi
Subject Expert and Special Issue Editor

Jyoti Prakash, editorsiet@gmail.com.
Special Issue Advisory Committee

Prof. S.P. Tewari (IT-BHU), Dr. Anil Kumar (IT-BHU),Dr. C.K. Behra (IT-BHU), Bhawna Verma (IT-BHU)
Editorial Board

Dr. Anshuman Trigunayat, Dr. S. P. Upadhyay, Dr. Anita Singh, Dr. Rajesh Nigam, Dr. Prabha Dixit, Dr. Madhavi Shukla,
Dr. Khagesh Kumar Singh, Dr. A. K. Thakur, V. K. Kabra, Narendra Shanker Tripathi, Preydarshy Manoj Kr. Singh, Faiyaz Ahmad,

Archana Rani, Avanish Shukla, Vijaylaxmi, Kavita, Rashmi Tripathi.
International Review and Advisory  Board

Dr. Javad Khalatbari (Tonekabon, Iran.),  Dr. Shohreh Ghorbanshiroudi (Tonekabon, Iran.), Mohammad Mojtaba Keikhayfarzaneh
(Zahedan, Iran.), Saeedeh Motamed (Tonekabon, Iran.), Majid Karimzadeh (Iran), Phra Boonserm Sritha (Thailand),

Rev.Dodamgoda Sumanasara (Kalutara South),Ven.Kendagalle Sumanaransi Thero (Srilanka), Phra Chutidech Sansombat
(Bangkok,Thailand),Rev. T. Dhammaratana (Srilanka),P. Treerachi Sodama (Thailand), Sita Ram Bahadur Thapa (Nepal), Onotasa

Grace (Nigeria), Oby Orah (Nigeria), Paul Okpimah (Nigeria), Kelvin Smith (USA), Otorie Toyin (Nairobi)
Manager

Maheshwar Shukla,maheshwar.shukla@rediffmail.com
Abstracts and Indexing

Listed in ICMJE  ,www.icmje.org, , banaras.academia.edu, ebookbrowse.com,

BitLibrary! http:/ www.bitlib.net/, ,freetechebooks.com, ,artapp.net,Catechu PDF /printfu.org,

,www.fileaway.info, , ,http://www.docslibrary.com, ,Android Tips, Apps, Theme and
Phone Reviews http://dandroidtips.com, , http://www.edu-doc.com, www.themarketingcorp.com,Dunia Ebook Gratis

duniaebook.net, ,www.cn.doc-cafes.com.,  ,http://scholar.google.co.in, http ://nkrc.niscair.res.in/

Browse by Title.Php ?Keyword=A
Website : www.onlineijra.com.Motilal Banarasi Das Index,Varanasi, Motilal Banarasi Das Index,Delhi. Banaras Hindu University
Journal Index,Varanasi. www.bhu.ac.in, D.K.Publication Index, Delhi. National Institute of Science Communication and Informa-

tion Resources Index, New Delhi.
Subscriptions

Anvikshiki,The I ndian Journal of Research is Published every two months (January,March,May,July,September and November) by
mpasvo Press,Varanasi.u.p.India. A Subscription to The Indian Journal of Research : Anvikshiki Comprises 6 Issues in Hindi
and 6 in English and 3 Extra Issues. Prices include Postage by Surface mail,or For Subscription in the India by Speed Post.
Airmail rates are also available on request. Annual Subscriptions Rates (Volume 3,6 Issues in Hindi,6  Issues in English and

6 Issues of science 2012):
Advertising & Appeal

Inquiries about advertising should be sent to editor’s address. Anvikshiki is a self financed Journal and support through any kind or
cash shall be highly appreciated. Membership or subscription fees may be submitted via demand draft in faver of Dr. Maneesha

Shukla and should be sent at the address given below. Sbi core banking cheques will also be accepted.
All correspondence related to the Journal should be addressed to

B.32/16 A., Flat No.2/1,Gopalkunj,Nariya,Lanka, Varanasi, U.P.,India
Mobile : 09935784387,Tel.0542-2310539.,e-mail : maneeshashukla76@rediffmail.com,www.anvikshikijournal.com

Office Time : 3-5 P.M.(Sunday off)
Journal set by

Maheshwar Shukla,maheshwar.shukla@rediffmail.com
 9415614090

Printed by
mpasvo Press
Maneesha Publication
(Letter No.V-34564,Reg.533/2007-2008)
B-32/16-A-2/1,Gopalkunj,Nariya,Lanka
Varanasi,U.P.,India



AAAAAnnnnnvikshikivikshikivikshikivikshikivikshiki

TTTTThehehehehe IIIIIndian ndian ndian ndian ndian JJJJJourourourourournalnalnalnalnal     ofofofofof      RRRRResearesearesearesearesearccccchhhhh
Volume 6 Number 2 March 2012

Engineering and Technology
PPPPPapersapersapersapersapers

Other MPASVO Journals and introducing Global Journal of Engineering and Technology  1-7

Weldability and Special Characteristics of Mild Steel – A Review  8-23

Jyoti Prakash, S.P.Tewari and Bipin Kumar Srivastava

Runoff Estimation from SCS-CN: A Critical Review  24-31

Kailash Narayan, Sabita Madhvi Singh and P. K. S. Dikshit

Numerical Method Applied to Multi-phase flow using Navier Stroke Equation in CFD  32-45
Raisul Hasan

Interrelationship Between River Sedimentation and Meandering: A Case Study of Ganga at Varanasi  46-57
Anoop Nr. Singh, A.K.Upadhyay, U.K. Choudhary and J.P.Sonkar

A Review on The Implementation of High Carbon Binders in Refractories Technology  58-62
Abhinav Srivastava, Vijay Kumar and V. K. Singh

An Overview on High Aluminacementascastable Bonding System  63-71
Vijay Kumar, Abhinav Srivastava and V. K. Singh

The Environmental Management through Application of the Spiritual Science: An Experimental Investigation for the Ganga
Management  72-80

A.K.Upadhyay, Anoop Nr. Singh and U.K. Choudhary

Nonlinear Control Design using Techniques of Fuzzy Logic System  81-87
Shekhar Yadav, Sanjay Kumar and J.P.Tiwari

An Analysis of Synchronous Coherent Optical Code Division Multiple Access (OCDMA) Network  88-101
Ram Gopal Sonker, Anand Gandhi Patel and Avadh Pati

Studies on Preparation and Characterization of Phosphate Containing Bioglass-ceramics  102-112
Ajay Kumar

A Review on Metallurgy of Welding of Cast Iron and Effect of Preheat  113-118
Pradeshi Ram, S.P. Tewari and Jyoti  Prakash

The Performance Analysis of High Speed Permanent Magnet AC Synchronous Drives Using Digital Signal Processing  119-128
Ram Gopal Sonker, Jitendra Kumar and Anand Gandhi Patel

Effect of Doping Agent on the Physico-chemical properties of 45S5 Bioactive Glass  129-138
Vikas Kumar Vyas and Ram Pyare

An effect of Plasma physics in High Power Microwave Modules and Terahertz Devices  139-153
Ram Gopal Sonker, Anand Gandhi Patel and Vikas Mishra



Modelling of Physical System for Design and Control of Mechatronic System: A Case Study  154-166
Bheem Sonker, Jitendra Kumar and Gopal Sharma

Synthesis, Characterization, Antimicrobial and Antifungal Activity of Pyrazolene-Benzofuran  186-188
Khagesh Kumar Singh

A study to assess the awareness of the farmers about the farm T.V. programmes  189-191
Banarsi Lal

PRINT ISSN 0973-9777,WEBSITE ISSN 0973-9777







Editorial Note

As  my nomination as an Subject Expert and Editor for this Special Issue on Engineering &
Technology 2012, I have worked  a lot to make it successful. I do whatever task is at hand to the best of
my ability. I take pride in my work and give hundred percent every time. For those submissions that
were not suitable for publication, we tried to let authors know very quickly of our decision, giving them
a chance to submit their manuscript to another journal if they so desire. I am fully aware that the
prestige and quality of an ANVIKSHIKI Journal depends upon the altruistic participation of reviewers
and the fairness and promptness with which the review process is conducted.  In this regard, I wish to
express my sincere gratitude to all board members for their nice cooperation and sustained effort.
However, because of the increased number of submissions and the diversity of research fields involved,
we have a difficult task ahead of us requiring a more rapid tempo of review. At the same time, from now
on the authors themselves should assume their own inescapable responsibilities. The editor will return
immediately any manuscript that is incomprehensible to reviewers on account of substandard grammar
and syntax.

Finally, it is a pleasure to thank my Editor in chief for their nice cooperation and valuable
suggestion. Now, we all look forward to embarking in a journey that can take ANVIKSHIKI  on to the
next plateau of excellence.

I hope you will enjoy reading this issue and we welcome your feedback .

With best regards,

Jyoti Prakash
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Introducing ‘‘Global Journal of Engineering and Technology”

 

Dear Colleague,

Global Journal of Engineering and Technology Research (GJET) is a multidisciplinary peer-reviewed journal published six

monthly by mpasvo Journals (http://www.onlineijra.com/gjet ). GJET is dedicated to increasing the depth of the subject

across disciplines with the ultimate aim of expanding knowledge of the subject.

 Call for Papers

GJET will cover all areas of the subject. The journal welcomes the submission of manuscripts that meet the general criteria

of significance and scientific excellence, and will publish: Original articles in basic and applied research, Case studies,
Critical reviews, surveys, opinions, commentaries and essays.We invite you to submit your manuscript(s) to
maneeshashukla76@rediffmail.com  for publication in the six Monthly Issue. Our objective is to inform authors of the
decision on their manuscript(s) within eight weeks of submission. Following acceptance, a paper will normally be published

in the next issue. Instruction for authors and other details are available on our website; www.onlineijra.com/gjet

GJET is an Open Access Journal

One key request of researchers across the world is unrestricted access to research publications. Open access gives a

worldwide audience larger than that of any subscription-based journal and thus increases the visibility and impact of

published works. It also enhances indexing, retrieval power and eliminates the need for permissions to reproduce and

distribute content. GJET is fully committed to the Open Access Initiative and will provide free access to all articles as

soon as they are published.
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Dr. Maneesha Shukla.
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Global Journal of Engineering and Technology (GJET)

E-mail: maneeshashukla76@rediffmail.com

Guidelines for Authors

Global Journal of Engineering and Technology is an open access journal that provides rapid publication (six monthly)
of articles in all areas of the subject such as: civil, mechanical, chemical, electronic and computer engineering as well as
production and information technology. The Journal welcomes the submission of manuscripts that meet the general criteria

of significance and scientific excellence. Papers will be published approximately 3 month after acceptance.

Electronic submission of manuscripts is strongly encouraged, provided that the text, tables, and figures are included in a

single Microsoft Word file (preferably in Arial font).

Submit manuscripts as e-mail attachment to the Editorial Office at: maneeshashukla76@rediffmail.com A manuscript
number will be mailed to the corresponding author same day or within 72 hours.

The cover letter should include the corresponding author’s full address and telephone/fax numbers and should be in an e-
mail message sent to the Editor, with the file, whose name should begin with the first author’s surname, as an attachment.

The authors may also suggest two to four reviewers for the manuscript (GJET may designate other reviewers). 

Global Journal of Engineering and Technology will only accept manuscripts submitted as e-mail attachments.

Ar ticle Types

Three types of manuscripts may be submitted :

Regular articles: These should describe new and carefully confirmed findings, and experimental procedures should
be given in sufficient detail for others to verify the work. The length of a full paper should be the minimum required
to describe and interpret the work clearly.

Short Communications: A Short Communication is suitable for recording the results of complete small investigations
or giving details of new models or hypotheses, innovative methods, techniques or apparatus. The style of main
sections need not conform to that of full-length papers. Short communications are 2 to 4 printed pages (about 6 to
12 manuscript pages) in length.

Reviews: Submissions of reviews and perspectives covering topics of current interest are welcome and encouraged.
Reviews should be concise and no longer than 4-6 printed pages (about 12 to 18 manuscript pages). Reviews are
also peer-reviewed.



  Review Process

All manuscripts are reviewed by an editor and members of the Editorial Board or qualified outside reviewers. Decisions
will be made as rapidly as possible, and the journal strives to return reviewers’ comments to authors within 3 weeks. The
editorial board will re-review manuscripts that are accepted pending revision. It is the goal of the JETR to publish manuscripts

within 10 weeks after submission.

 Regular articles

All portions of the manuscript must be typed double-spaced and all pages numbered starting from the title page.

The Title should be a brief phrase describing the contents of the paper. The Title Page should include the authors’ full
names and affiliations, the name of the corresponding author along with phone, fax and E-mail information. Present addresses

of authors should appear as a footnote.

The Abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the
experiments, indicate significant data, and point out major findings and conclusions. The Abstract should be 100 to 200
words in length.. Complete sentences, active verbs, and the third person should be used, and the abstract should be written
in the past tense. Standard nomenclature should be used and abbreviations should be avoided. No literature should be

cited.

Following the abstract, about 3 to 10 key words that will provide indexing references should be listed.

 

A list of non-standard Abbr eviations should be added. In general, non-standard abbreviations should be used only when
the full term is very long and used often. Each abbreviation should be spelled out and introduced in parentheses the first
time it is used in the text. Only recommended SI units should be used. Authors should use the solidus presentation (mg/ml).

Standard abbreviations (such as ATP and DNA) need not be defined.

 

The Intr oduction should provide a clear statement of the problem, the relevant literature on the subject, and the proposed

approach or solution. It should be understandable to colleagues from a broad range of scientific disciplines.

Materials and methods should be complete enough to allow experiments to be reproduced. However, only truly new
procedures should be described in detail; previously published procedures should be cited, and important modifications of
published procedures should be mentioned briefly. Capitalize trade names and include the manufacturer’s name and address.

Subheadings should be used. Methods in general use need not be described in detail.

Results should be presented with clarity and precision. The results should be written in the past tense when describing
findings in the authors’ experiments. Previously published findings should be written in the present tense. Results should
be explained, but largely without referring to the literature. Discussion, speculation and detailed interpretation of data

should not be included in the Results but should be put into the Discussion section.

The Discussion should interpret the findings in view of the results obtained in this and in past studies on this topic. State the
conclusions in a few sentences at the end of the paper. The Results and Discussion sections can include subheadings, and

when appropriate, both sections can be combined.

The Acknowledgments of people, grants, funds, etc should be brief.

Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced
throughout, including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic



numerals and supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The
details of the methods used in the experiments should preferably be described in the legend instead of in the text. The same
data should not be presented in both table and graph form or repeated in the text.

Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications capable of
generating high resolution GIF, TIFF, JPEG or Powerpoint before pasting in the Microsoft Word manuscript file. Tables should be
prepared in Microsoft Word. Use Arabic numerals to designate figures and upper case letters for their parts (Figure 1). Begin each
legend with a title and include sufficient description so that the figure is understandable without reading the text of the manuscript.
Information given in legends should not be repeated in the text.

References: In the text, a reference identified by means of an author‘s name should be followed by the date of the reference in
parentheses. When there are more than two authors, only the first author‘s name should be mentioned, followed by ’et al‘. In the event
that an author cited has had two or more works published during the same year, the reference, both in the text and in the reference list,
should be identified by a lower case letter like ’a‘ and ’b‘ after the date to distinguish the works.
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 Short Communications
Short Communications are limited to a maximum of two figures and one table. They should present a complete study that is more
limited in scope than is found in full-length papers. The items of manuscript preparation listed above apply to Short Communications
with the following differences: (1) Abstracts are limited to 100 words; (2) instead of a separate Materials and Methods section,
experimental procedures may be incorporated into Figure Legends and Table footnotes; (3) Results and Discussion should be combined
into a single section.

Proofs and Reprints: Electronic proofs will be sent (e-mail attachment) to the corresponding author as a PDF file.  Page proofs are
considered to be the final version of the manuscript. With the exception of typographical or minor clerical errors, no changes will be
made in the manuscript at the proof stage.  Because GJET will be published freely online to attract a wide audience), authors will have
free electronic access to the full text (in both HTML and PDF) of the article. Authors can freely download the PDF file from which they
can print unlimited copies of their articles.
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STUDIES ON PREPARATION AND CHARACTERIZATION OF
PHOSPHATE CONTAINING BIOGLASS-CERAMICS

AJAY KUMAR*
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published or has been sent for publication anywhere else. I authorise the Editorial Board of  the Journal  to modify and edit the manuscript.
I also give my consent to the Editor of  Anvikshiki Journal to own the copyright of my research paper.

Abstract
This study explores the interaction between bioactive glasses and dentin from extracted human teeth in simulated oral
conditions. Bioactive glasses in the Na2O- CaO- SiO2-P2O5 and MgO- CaO- SiO2- P2O5 system were prepared as
polished disks 1. The primary aim of the project was to develop better bio-glass-ceramics, which are bio-chemically
compatible and non-toxic and to study the effect of doping agent on the physic-chemical properties of 45S5 bioactive
glass 2 , so that the end material should be bio-mechanically compatible in their mechanical harmonization with surrounding
tissue, and bio-adhesive in their adhesion between the material and living tissues 3,4. Generally, when a glass ceramic is
chemically attacked, the initial effect is upon the glassy phase present. So by the addition of cerium oxide  in the phosphate
glass, the effects of it on chemical durability (dissolution) and mechanical properties through the analysis of glass sample
using DTA, TGA, XRD, FTIR, density measurement, compressive strength measurement.

1. Introduction
Hench &Paschall 1,5 used a glass with soluble additives and called it bio-glass. According to their report
insertion of this material into the bone, where it is soluble in body fluids, resulted in the silica gel
formation around the bio-glass and promoted collagen formation.June Wilson et al. 6 had studied the
toxicology and biocompatibility of 45S5 and 45S5F bio-glasses. In vitro test were carried out in Rat
bone cells, rat fibroblasts, human lymphocytes, chick fibroblasts, mouse macro phases. U.Gross and
his colleagues 9 had carried out bio-compatibility test with two glasses consisting of SiO

2
, Na

2
O, CaO,

Ca
3
(PO4)

3
, MgO, K2O and SiO2, Ca(PO

3
)2, Na

2
O, CaO systems8. The test carried on pigs, rats and

human were observed to show astonishing similarity in tissue reaction of different species.Ceramics

*Research Scholar,Department of Ceramic Engineering (Institute of Technology ) Banaras Hindu University Varanasi (U.P.) India. e-Mail :
ajay_ietk67@rediffmail.com

© The Author 2012,Published by Mpasvo Press (MPASVO).All rights reserved.For permissions e-Mail : maneeshashukla76@rediffmail.com.
Read this paper on www.onlineijra.com.
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used for the repair and reconstruction of diseased or damaged part of the musculoskeletal system,
termed bioceramics, may bioinert (alimina, zirconia), restorable (tri-calcium phosphate), bioactive
(hydroxyapatite, bioactive glasses and glass ceramics),or porous for tissue in growth(hydrxyapatite-
coated metals ,alumina)10,11.

The bioactive glasses can be employed to repair and to rebuild damaged tissues, particularly hard
tissues11. One point that differentiates them from other bioactive ceramics or glass-ceramic is the
possibility to tailor a great chemical range of properties and of linking speed to the tissues12. Therefore
is it possible to design glasses with tailored property for a specific clinical application. The bioactive
glasses can be produced with the conventional technologies of the glass industry, but it is necessary to
verify the purity of the row materials, to avoid the contamination by impurity and the loss of volatile
elements, like Na

2
O or P

2
O

5
. The different phases of production, so like the choice of the raw materials,

influence the final features of the piece. The bioactive glasses are soft glasses and therefore the final
shape can be easily given with conventional tools.13. The base components are usually SiO

2
- Na

2
O-

CaO-and 
P2

O
5
. In table 1.1 are restored the composition (percentages in weight) of the most common

bioactive glasses. The most studied of these is the Bioglass  45S5. The abbreviation indicates that it
contains 45 % in weight of SiO

2
 (oxide creator) and the molar rate between Ca and P is of 5:1. Glasses

with significantly lower molar rate (in the form of CaO and P
2
O

5
) don’t generate connections with the

bone 14,15.

2. Material and Methods
2.1 Materials Used

Fine-grained quartz was used as the source of silica, while Sodium Carbonate (Na
2
CO

3
), (Assay 99.9%);

Calcium Carbonate (CaCO
3
), (Assay 99%); Ammonium Dihydrogen Ortho Phosphate (NH4H2PO4),

(Assay 99%); Boric Acid (H
3
BO

3
), (Assay 99.7 %); Potassium Carbonate (K

2
CO

3
), (Assay 99%); Lithium

Carbonate (Li
2
CO

3
), (Assay 99%); Magnesium Carbonate(MgCO

3
), (Assay 99%); was the source of

Sodium Oxide (Na
2
O); Calcium Oxide (CaO); Phosphorus Pentaoxide (P

2
O

5
); Boron Trioxide (B

2
O

3
);

Potassium Oxide (K
2
O); Lithium Oxide (K

2
O); Magnesium Oxide (MgO) respectively17,18.

2.1 Method of Synthesis
For synthesis of bioactive glasses proper amounts of materials used are weighed using an Electronic
Balance and mixed homogeneously in an Agate Mortar with an Agate Pestle. Premixed batch is melted
in Platinum Crucibles, at 1400°C, for 3 hours using Globar Furnace. Sample is cast in Aluminum
Molds, and annealed at 500°C for 4 hours using an Annealing Furnace.

3. Experimental Methods
3.1 Batch making

Composition Selection
Formula- (45S5-X)+XMgO         X=0.5,2,3,4,6,8
45S5 Composition
(45SiO

2
, 24.5Na

2
O, 24.5CaO, 6P

2
O

5
wt %)
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3.2 Preparation of Glass powder
Four different types of doped glasses were prepared, and as reference, a glass with the composition
corresponding to Bioglass_ 45S5 (hereafter as BG) was also prepared, as reported in Table 1. About
100 g of batch were prepared by mixing reagent grade Na

2
CO

3
, CaCO

3
, Na

3
 PO

4
 12H

2
O, SiO

2
 and

MgO, raw materials in a sealed polyethylene bottle for 1 h. Premixed batches were put into a 50 ml
alumina crucible and melted in an electric oven for 1 h at 1400 ºC; the samples with MgO (0.5% and
3.2%) were melted at 1400oC for 1 h and re-melted for 3 h (to ensure the homogeneity of the material).
The sample with 2% of MgO was respectively melted at 1400 oC for 1 h (re-melted for 3 h) and 4h. The
melts were poured, crushed and sieved through 25 mesh screen to produce fine particles21,22,23.

The procedure for the fabrication of bioactive glasses can be briefed as below:
1. Raw material was taken in the required proportion and was mixed for at least three hours.
2. It was kept in an alumina crucible as well as it was placed in the furnace and was heated under controlled program.
3. The temperature of the furnace was increased at the rate of 5oC/minute. The maximum temperature was varied in

between 1350oC to 1400oC.
4. The time for melting was maintained in between 2 to 4 hours.
5. It was followed by pouring, annealing and controlled cooling to remove the stress and strain of the glass

T A B L E No 1 Experimental compositions of the examined glasses (wt %)

BG-1 BG-2 BG-3

MgO 1.00 2.00
SiO

2
45.0 45.0 45.0

Na
2
O 24.5 24.5 24.5

CaO 24.5 23.5 22.5
P

2
O

5
6.0 6.0 6.0

BG———————— Bio-glass sample
Composition of Sample
BG-1 -   45 SiO

2
-

-
24.5CaO- 24.5Na

2
O-6P

2
O-1MgO

BG-2 -    45 SiO
2
-22.5CaO-24.5Na

2
O- 6P

2
O

5
-2MgO

4. Results and Discussion
4.1 Differential Thermal Analysis Result

Any physical or chemical change occurring to the test sample, which involves the evolution of heat,
will cause its temperature to rise temporarily above that of reference sample leading to an exothermic
peak. Conversely, a process, which is accompanied by the absorption of heat, will cause the temperature
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of the test sample to lag behind that of the reference sample, leading to an endothermic peak. The area
under any given peak can be used as a quantitative measure of the amount of heat evolved or absorbed
by the physical or chemical changes, which has occurred.

4.2 Outcomes Based on The Test Of DTA
The curves presented in the above figures shows exothermic peaks for different compositions of  SiO

2
-

CaO- Na
2
O-P

2
O

5
-MgO glass with varying MgO /CaO ratios1,18. The glass transitions temperature have

been marked in the figures for respective glasses and they have been present against the composition of
the glass. The variation in the Tg point with composition of the glass shows the structural changes
taking place in the glass20. It also reveals the extent of interaction of oxygen legands with ions of iron in
the glass. The variation in the exothermal peaks dictates the change in the nature of the glass with
change in concentration of CaO at the cost of MgO. Further it is evident from the exothermic peaks that
the crystallization in the glass takes place with the evolution of heat from the glass. The system changes
during crystallization from a thermodynamically non-equilibrium state to an equilibrium state .The
bioglass ceramics becomes a composite matrix which is formed during controlled crystallization where
P

2
O

5
 acts as a nucleating agent in the glass. Lower the glass transition temperature lower would be its

crystallization temperature and higher the glass transition temperature higher would be the crystallization
temperature. Therefore for scientific and technical purpose glasses are melted correspondingly at higher
temperature in view their liquidus temperature. So, it is mentioned here with that the glass transition
temperature varies with the addition of MgO for CaO and P

2
O

5
 in the glass.

4.3 Density Measurement
T A B L E No.2 Density of different bioactive glass samples

Sr. No. Glass Composition (mole%) MgO/CaO MgO/ P
2
O

5
Density(gm/cc)

1 45SiO
2
24.5Na

2
O24.5CaO.6P

2
O

5
0 0 2.74

2 45SiO
2
23.5Na

2
O23.7CaO.6P

2
O

5
 1MgO 0.02 0.08 2.76

3 45SiO
2
22.5Na

2
O24.0CaO.6P

2
O

5
 2MgO 0.08 0.34 2.81

4.4 Outcomes Based on The Result Of Density Mesurment
It is evident from fig.3 and fig.4 and table 2 that the density of the glass has increased with an increase
in MgO/CaO ratio and ratio MgO/P2O5 in the 45S5 bioactive glasses.It indicates that the replacement

Figure.3 Variation of density of the glass with its MgO/
P

2
O

5
 Ratio

Figure4: Variation of density of the glass with its MgO/
CaO Ratio
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of a smaller Ca2+ ion by a heavier Mg ion increases the density of the glass and the system is closely
packed

4.5 Compressive Strength
T A B L E No 3 Compressive Strength of different Bio active glass samples

Sr.No. Glass Composition (mole %) MgO/CaO MgO/ P
2
O

5
CompressiveStrength (M.Pa)

1 45SiO
2
24.5Na

2
O24.5CaO.6P

2
O

5
0 0 155

2 45SiO
2
24.5Na

2
O23.5CaO.6P

2
O

5
.1MgO 0.02 0.08 160

3 45SiO
2
24.5Na

2
O22.5CaO.6P

2
O

5
 2MgO 0.08 0.34 176

4.6 Outcomes Based on The Result Of Compressive Strength

It is evident from fig.5 and fig.6and table 3 that the   compressive strength of the bio glass has increased
with an increase in MgO/CaO ratio and ratio MgO/P

2
O

5 
in the 45S5 bio active glasses

Figure7 FTIR Spectra of 45 SiO
2
-23.5CaO- 24.5Na

2
O-6P

2
O

5
-1MgO Bio-glass before SBF for sample no 1

4.7 Fourier Transform Infrared Spectroscopy (FTIR) Experiment for Different Sample
With the help of Fourier-Transform infrared Spectroscopy (FTIR) analysis, information about the structure
of synthesized bioactive glasses is recorded.
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To analyze the structure of synthesized bioactive glasses a quantity of all the bioactive Glasses is to
grinded with potassium bromide finely (to remove scattering effects from large Crystals), used as a
reference. This powder mixture is crushed in a mechanical die press to Form a translucent pellet through
which the beam of the FTIR can pass. The infrared spectra of all the pellets are collected by using FTIR.
T A B L E No.4 FTIR Transmission Bonds ofBio-glass 45 SiO

2
-23.5CaO- 24.5Na

2
O-6P

2
O

5
-1MgO for sample no. 1

Serial. no. Wavenumber(cm-1) Modes of Vibration bonds

1 3432 strech H-O-H
2 830 strech SI-O-SI
3 690 bend SI-O-SI
4 495 bend SI-O-SI

Figure 8 FTIR Spectra of 45 SiO
2
-22.5CaO- 24.5Na

2
O-6P

2
O

5
-2MgO Bio-glass before SBF for sample 2

T A B L E No.5 FTIR Transmission Bonds of 45 SiO
2
-22.5CaO- 24.5Na

2
O-6P

2
O

5
-2MgO Bio-glass before SBF for

sample no.2

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3428 strech H-O-H
2 1052 strech SI-O-SI
3 948 strech SI-O-SI
4 723 bend SI-O-SI
5 496 bend SI-O-SI

FTIR reflection spectra of the surface of the bio-glass ceramic sample after reaction with SBF for
various periods.The specimens BG-1, BG-2were soaked in an  cellular simulated body fluid (SBF,100ml
) with ion concentration and ph nearly equal to those of human blood plasma. The SBF was prepared
according to Kokubo et al. by dissolving reagent grade NaCl, NaHCO3,KCl, K2HPO4.3H2O,
MgCl2.6H2O, CaCl2 and Na2SO4 in an ion exchanged water contained in a polystyrene bottle16. These
reagents were added in the order they are listed. The solution was buffered at pH value 7.25 with 50
mM of trishydroxymethyl-aminomethane (CH2OH) 3 CNH2 hereafter as TRIS) and 45 mM hydrogen
chloride and its temperature was kept at 37 C.The soaking was carried out at 37 C, under continuous
stirring and for various times (1, 5 and 10 days).

After SBF 1 day

STUDIES ON PREPARATION AND CHARACTERIZATION OF PHOSPHATE CONTAINING BIOGLASS-CERAMICS
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After SBF 5 days

After SBF 10 day

Figure 9 FTIR Spectra of 45 SiO
2
-23.5CaO- 24.5Na

2
O-6P

2
O

5
-1MgO Bio-glass after SBF for Sample no.1

“FTIR Transmission Bonds of 45 SiO
2
-23.5CaO- 24.5Na

2
O-6P

2
O

5
-1MgO Bio-glass after SBF

treatment for sample no.1”
T A B L E No. 6 SBF After 1 day

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3434 strech H-O-H
2 752 strech Si-o-si

T A B L E No. 7 SBF After 5 day

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3379 bend H-O-H
2 1025 strech Si-o-si
3 497 strech Si-o-si

T A B L E No. 8 SBF After 10 day

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3485 strech H-O-H
2 1433 strech p-o
3 540 strech Si-o-si
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Day 1 Day 2

Day 10

Figure 10 FTIR spectra of   45 SiO
2
-22.5CaO- 24.5Na

2
O-6P

2
O

5
-2MgO  Bio-glass Sample no.2

“FTIR Transmission Bonds of 45 SiO
2
-22.5CaO- 24.5Na

2
O-6P

2
O

5
-2MgO  Bio-glass sample no.2”

T A B L E No. 9 SBF After 1 day

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3489 strech H-O-H
2 1098 strech Si-o-si
3 729 strech Si-o-si

T A B L E No. 10 SBF After 5 day

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3499 strech H-O-H
2 1078 strech Si-o-si
3 478 strech Si-o-si
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T A B L E No. 11 SBF After 10 day

Serial no. Wave number(cm-1) Modes of Vibration bonds

1 3498 strech H-O-H
2 1092 strech Si-o-si
3 498 strech Si-o-si

4.8 Outcomes Based on The Test Of FTIR
The IR spectra above fig. after 1 , 5 and 10days in SBF were markedly changed in the case of BG-1 and
BG-.2 Mg  the bands due to Si–O–Si group were still present, although very weak, indicating the
polymerization of the Si–OH groups formed in the initial stages o fraction as a results of the ion exchange
with H+ of the solution. In addition we observed new bands in the spectral region typical of p–O and p–
O vibrations in agreement with the presence of crystalline apatite revealed by XRD techniques. The
spectra of BG-1, and BG-2 Mg showed lower modifications and still showed the bands assigned to Si–
O (2NBO) and Si– O (NBO) and bands assignable to the P–O vibrations of an apatite crystalline phase
were not detected. On the basis of the position of these bands we may propose that in these cases the
original glass structure was maintained.

The glasses containing 10 weight % CaO with varying MgO /CaO ratios show analogous FTIR
absorption characteristics. The band centered near 500 cm-1,and 3500 cm-1 in these glasses are assigned
to stretching mode of two non bridging oxygen atoms which are bonded to phosphorous atoms as
O=P=O in PO

4
3- tetrahedral and si-o-si. The bonds near 1439 cm-1 and 1430 cm-1 have been assigned to

P-O¯groups. The P-O¯¯ absorption bands near 586cm-1 shift towards lower frequencies at around 509
cm-1 as Mgo replaces P

2
O

5
 in the glass .The band near 1448 cm-1 as attributed to PO

3
 groups tends to

decrease with increasing substitution of Mgo. Absorption bands near 1448 cm-1 and 509 cm-1 are assigned
to the asymmetric and symmetric stretching modes of O=P=O linkage respectively .

7.5 X-Ray analysis of glass samples

Fig. 13 XRD peak for 45S5 magnesium Doped   bio-glass sample after sintering at 800co

4.9 Outcomes Based on The Test Of XRD
XRD patterns of bioactive glass ceramic show the presence of two main crystalline phase of sodium
calcium silicate (Na2 Ca Si3 O8 , Na2 Ca Si3 O9).Introduction of MgO leads to the formation of new
crystalline phase of sodium calcium magnesium phosphate (Na2 Ca Mg( Po4))2. It dictates that all the
SiO2- Na2O-CaO-P2O5 and MgO Doped 45S5 glass samples have been melted properly and converted
into crystalline phase.
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Conclusions
• The formation of magnesium-containing phosphosilicate glasses is obtained until addition of 2% of MgO. The addition

of small quantities of MgO up to 1% to Bio-glass 45S5 does not alter significantly its ability of in vitro apatite formation
within few days of immersion in SBF. High magnesium content improves the chemical durability of glasses so the
reactivity is negatively affected and magnesium -containing phosphates seem to be preferred with respect to calcium
containing ones. The improvement of glass durability is ascribed to the degree of covalent character of Mg–O bond and
the hydrolytic dissociation is difficult. The apatite formation is prevented both by glass durability and by magnesium
ability to interact with phosphate giving rise to an amorphous phase. The magnesium concentration is always extremely
low and the ion is immobilized in a solid phase.

• Increasing the MgOfrom 0-2 mole % causes an increase in density as well as compressive strength of the bio-glass
• Sharp peak was found. So the prepared bio-glass samples were crystalline in nature.
• Absorption bands of O-H and P-O reflecting the vibrations of OH and PO

4
 

groups in the bio-glass sample have been
found at different wave numbers.

• Introduction of MgO leads to the formation of new crystalline phase of sodium calcium magnesium phosphate
(Na

2
CaMg(PO

4
)

2
).
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