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Course Title: Synthesis and Characterization of Inorganic Phosphors

Brief Description of the Course and Objectives:

Undergraduate Department of Chemistry of Sevadal Mahila Mahavidyalaya, Nagpur

offers 60 hrs. Certificate coruse on "Synthesis and Characterization of Inorganic Phosphors".

It is well known the primary energy resources are fast depleting. India needs to relay on the

resources like solar energy, wind energy, geothermal energy, nuclear energy, solid state

lighting, hydropower energy. These primary sources are converted into electricity, a

secondary energy source. Solar energy, nuclear energy has their own limitations however,

solid state lighting offers comparatively cheap and efficient light source. LED bulbs are the

most efficient light bulbs available now. An LED bulb light can lasts 30-50% longer than

normal bulbs and low cost makes it an ideal way to save energy and money on lighting in

long term. LED bulb consists of a thin film of phosphor in the forrm of LED chip along with

other circuit.

In this certificate course, synthesis ofphosphor material using various techniques will

be carried out. The prepared material will be characterized by XRD, FTIR,

Photoluminecsence Studies. Analysis ofthe material would be carried out for its suitability as

a LED phosphor material.

Course Outline:

01. Module I :

02. Module II :

03. Module III :

Selection of material and selection of activator

Preparation of materials by various methods

Characterization of material by XRD, Photoluminescence studies

of synthesized material

Analysis and applicability of the material for solid state lighting
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Objectives:

The course aimed at imparting skills on advanced field of solid state lighting, giving

competitive advantage over others validation of knowledge, increased confidence, enhanced

credibility, imparts skill in synthesis strategies. Innovative characterization techniques of

materials and chemical system enhancing and enriching the students leaming experience in

the college and to bring about a more holistic approach to leaming as well as to cultivate and

develop necessary skills for various careers.

04. Module IV:



Syllabus:
Idea about phosphor, luminescence, Fluorescence, Phosphorescence, Types of

luminescence, Photoluminescence, application of luminescence, Luminescence phenomenon

in phosphors, Excitation and emission, Rare earth ions, lanthanides, Important transitions,

White LED, inorganic phosphors, Different methods of preparation of phosphors,

Characterization techniques, Synthesis of some phosphors and their characterization studies

Teaching Methodolory:

l. Chalk and board method

2. Power point presentation

3. Demonstration of synthesis methods for known phosphor material

4. Balance operation

5. Introduction and explanation of various instruments for synthesis and characterization of
phosphors

6. Field/ research lab visits

7. Analysis of the prepared materials

Guest Lectures:

Invited Speakers

1. Mrs. Manjusha Taiwade
Assistant Professor, Kamla Nehru Mahavidyalaya, Nagpur

2. Mrs. Nilima Sarode
Lecturer, Vidarbha Buniyadi Junior College, Nagpur

3. Mrs. Shital Awaghade
Associate Professor, Vidya Vikas College, Samudrapur

Assessment of Students :

Assessment of students will be done through theoretical assignments/seminars

Duration : Three months

Total Hrs: 60 Hrs.

. Theoretical/ Hands on training
o Research place visit
o Assignment and Seminars

50 hrs

5 hrs.

5 hrs.

: Theory Classes I1.30 am. to 12.30 pm. on Thursday,Friday and Saturday

Practicals: 3.00 pm to 4.30 pm on Monday and Tuesday

After completion of the course successful candidates will be awarded certificates.
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Learning Outcomes:

l. Provides knowledge on recent important subject, importance of energy generation and

conservation

2. Allows students to leam about the scientific practical methods and imbibe skills in

deductive reasoning, problem solving and communication.

3. For imparting skills hence job opportunities

4. Provides platform for carrying research, understanding, research papers, references,

leading to Ph.D. in materials science, chemistry.
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NAAC RE.ACCREDITED WITH 'A' GRADE

Sevadat Mahila Mahavidyalaya
Place for Higher karning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-44o024

Date:04.12.2023

NOTICE

All the members of the Department of Chemistry are hereby informed that the

meeting regarding the Certificate Course in Chemistry has been scheduled on l1s Dec. 2023

at I 1.30am at the Hon'ble Principal's Chamber.

Hon'ble Principal Sir will chair the meeting in presence of Dr. A.P. Lambat, NAAC

Coordinator.

Agenda of the Meeting:

1. To cornmence tkee Certificate Courses in Chemistry Department for UG and PG

students.

2. To frame the syllabus ofthe course.

3. Any other matter with the permission of the chair.

\.f." t!-!grl'n-!k--
Prof. A. S. Mahakalkar

Head,
Department of Chemistry

Sevadal Mahila Mahavidyalaya,
Nagpur

Copy to:
Dr. A. P. Lambat, NAAC Coordinator
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NAAC RF-ACCREDITED WITH'A' GRADE

Sevadal Mahila Mahavidyalaya
Place for Higher Learning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-44oo24

Minutes of the Meeting dated on 11 .12.2023
Certificate Courses in Department of Chemistry

The meeting regarding the Certificate Courses run by Department of Chemistry was

held on 1ls Dec. 2023 at 11.30 am in the Hon'ble Principal's Chamber. Hon'ble Principal

Sir presided over the meeting.

Agenda of the meeting:

1. To commence three Certificate Courses in Chemistry Department for UG and PG

students.

2. To frame the syllabus of the course.

3. Any other matter with the permission of the chair.

Following Members were present.

1) Prof. Pravin Charde, Principal Chairman

2)Dr. A. P. Lambat IQAC Coordinator

3) Prof. A. S. Mahakalkar Head, Department of Chemistry

4) Prof. N. S.Dhoble Member

5) Prof. M. P. Patil Member

6) Dr. Mrs. P. P. Chahande Member

7) Dr. Mrs. A. M. Duragkar Member

8) Dr. Mrs. P. P. Morey Member

Prof. A.S. Mahakalkar, Head, Department of Chemistry acted as secretary in the

meeting. Head of Department welcomed the Chairperson, Hon'ble Principal, other members

and called the meeting in order with permission of chairperson, read out agenda of the

meeting and subsequently discussed the matter.

Item No. 1: To commence three certificate courses in Chemistry Department.

Resolution : Unanimously it was decided to commence the Certificate Course in

Department of Chemistry from the session 2023-24 with course name and
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A)

B)

c)

Item No. 2:

Resolution:

Item No. 3:

Resolution:

"Synthesis and Characterization of lnorganic Phosphors"

Coordinator: Prof Mrs. N. S. Dhoble Member: Dr. (Mrs.) A. M. Duragkar

"Preparation of Liquid Soap and Detergent Powder".

Coordinator: Prof. Mrs. M. P. Patil Member: Dr. (Mrs.) P. P. Chahande

"Biodegradation of Kitchen Waste"

Coordinator: Prof. (Mrs.) A. S. Mahakalkar Member: Dr. (Mrs.) P. P. Morey

To frame the syllabus of the course.

Hon'ble Principal expressed his views regarding the framing of course

syllabus. Coordinators and members were asked to prepare syllabus of the

respective Certi fi cale Courses.

Any other matter with the permission of Chair.

As there was no other matter to discuss, the head of department of Chemistry

sum up the meeting by expressing thanks for everyone's gracious attendance.

Name Signature

1. Prof. Pravin Charde, Principal

2. Dr. A. P. Lambat

3. Prof. Mrs. A. S. Mahakalkar

4. Prof. Mrs. N. S. Dhoble

5. Prof. M. P. Patit

6. Dr. Mrs. P. P. Chahande

7. Dr. Mrs. A. M. Duragkar

8. Dr. Mrs. P. P. Morey
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NAAC RE.ACCR.EDITED WITH 'A' GRADE

Sevadal Mahila Mahavidyalaya
Place for Higher Learning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-440024

Date- 15.12.2023

NOTICE

All the UG students of science faculty are hereby informed that college has started

various certificate courses. One of them is certificate course in "Synthesis & characterization

of Inorganic Phosphors" run by Department of Chemistry.

Interested students should contact following teachers for admission on or before

306 December 2023.

l) Prof. Mrs. N. S. Dhoble

2) Dr. Mrs. A. M. Duragkar

tu
Prof. Pravin Charde

Principal
Sevadal Mahila Mahavidyalaya,

Nagpur

i.fSu"bL
Off. Principal

dal Mahila Mahavidyalaya
NagpuI.
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NAAC RF-ACCREDITED WITH 'A' GRADE

Sevadal Mahila Mahavidyalaya
Place for Higher Learning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-44oo24

List of Students Enrolled for "Synthesis & Characterization of Inorganic Phosphors"

Certificate Course in Department of Chemistry

S.N Name of Student Class
1 Ms. Alfiya Naaz B.Sc Sem VI (Biotech Batch)

2 Ms. Anam Aslam Khan B.Sc. Sem VI
J Ms. Ashlesha Chimantrawar B.Sc. Sem VI
4 Ms. Ashlesha Jamaiwar B.Sc. Sem VI
5 Ms. Bobby R. Yawalkar B.Sc. Sem VI
6 Ms. Chitra Kaikade B.Sc. Sem VI
7 Ms. Divya Patle B.Sc. Sem VI
8 Ms. Janvi Awsare B.Sc. Sem VI
9 Ms. Kalyani Lende B.Sc. Sem VI
l0 Ms. Komal Shatrakar B.Sc. Sem VI
ll Ms. Krutika Vaidya B.Sc. Sem VI
t2 Ms. Maliha Parveen Sheikh B.Sc. Sem VI
13 Ms. Manisha Farkade B.Sc. Sem VI
14 Ms. ManjiriBante B.Sc. Sem VI
l5 Ms. MansiKanpillewar B.Sc. Sem VI
l6 Ms. Megha Pise B.Sc. Sem VI
t7 Ms. Naba Ismail Sheikh B.Sc. Sem VI
l8 Ms. Payal Nakade B.Sc. Sem VI
l9 Ms. Prajakta S. Yende B.Sc. Sem VI
20 Ms. PranaliWathore B.Sc. Sem VI
2t Ms. PranaliKelwade B.Sc. Sem VI
22 Ms. Priya Wanaskar B.Sc. Sem VI
23 Ms. Priyanka Ubale B.Sc. Sem VI
24 Ms. Sakshi Thawkar B.Sc. Sem VI
25 Ms. Sakshi Dahane B.Sc. Sem VI
26 Ms. Shristi Mahaian B.Sc. Sem VI
27 Ms. Shristi Deshkar B.Sc. Sem VI
28 Ms. SammruddhiAkhud B.Sc. Sem VI
29 Ms. Tanvi Bhongade B.Sc. Sem VI
30 Ms. VaishnaviUmak B.Sc. Sem VI
31 Ms. Anamika Chate B.Sc. Sem VI ( CMB batch)
)z Ms. SidhhiHulke B.Sc. Sem VI
JJ Ms. Sushma Urkude B.Sc. Sem VI
34 Ms. Varsha Tonpe B.Sc. Sem VI
35 Ms. Chetana Jangade B.Sc. Sem VI

v/
Dr. Mrs.'(.M. Duragkar

t\touob!-
Prof. Mrs. N.S. Dhoble

Coordinator)
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Date:01.04.2024

NOTICE

All the members of the Department of Chemistry are hereby informed that the

meeting regarding the Certificate Course in Chemistry has been scheduled on 5s April 2024

at 1 1.30 am at the Hon'ble Principal's Chamber.

Hon'ble Principal madam will chair the meeting in presence of A.P. Lambat, NAAC

Coordinator.

Agenda of the meeting:

1. To confirm the minutes of the last meeting.

2. To review the completion of certificate course syllabus and to decide examination

schedule ofthe course.

3. Any other matter with the permission of the chair.

flu',ts-!bt"l-i@
Prof. A. S. Mahakalkar

Head,
Department of Chemistry

Sevadal Mahila Mahavidyalaya,
Nagpur

Copy to:
Dr. A. P. Lambat, NAAC Coordinator
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NAAC R.F-ACCRIDITED WITH 'A' GRADE

Sevadal Mahila Mahavidyalaya
Place for Higher Learning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-440024



NAAC WITH'A'GRADE

Sevadal Mahila Mahavidyalaya
Place for Higher Learning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-44oo24

Minutes of the Meeting dated on 05.04.2024

Certificate Courses in Department of Chemistry

The meeting regarding the Certificate Courses run by Department of Chemistry was

held on 5th Apil 2024 at 11.30 am in the Hon'ble Principal's Chamber. Hon'ble Principal

madam presided over the meeting.

Agenda of the meeting:

1. To confirm the minutes of the last meeting.

2. To review the completion of certificate course syllabus and to decide examination

schedule the course.

3. Any other matter with the permission of the chair.

Following Members were present.

l) Prof. Mrs. N. S. Dhoble

2) Dr. A. P. Lambat

3) Prof. Mrs. A. S. Mahakalkar

4) Prof. Mrs. M. P. Patil

5) Dr. Mrs. P. P. Chahande

6) Dr. Mrs. A. M. Duragkar

7) Dr. Mrs. P. P. Morey

Member

IQAC Coordinator

Head, Department of Chemistry

Member

Member

Member

Member

)'ISurlb\r( ott. ipal:t
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unanimously approved.

(:) Ma havidythyl

Prof. A.S. Mahakalkar, Head, Department of Chemistry acted as secretary in the

meeting. Head of Department welcomed the Chairperson, Hon'ble Principal and other

members and called the meeting in order with permission of chairperson, read out agenda of

the meeting and subsequently discussed the matter.

Item No. 1: To confirm the minutes of the last meeting.

Resolution : The minutes of the last meeting held on I ls December 2023 were read by the

Head of Department of Chemistry and subsequently the minutes were



Item No. 2:

Resolution:

Item No. 3:

Resolution:

To review the completion of certificate course syllabus and to decide

examination schedule of the course.

Hon'ble Principal madam overviewed the course completion of respective

certificate courses run by department of chemistry and also guided about the

examination pattem and schedule of examination to be commenced in this

month.

Any other matter with the permission of Chair.

As there was no other matter to discuss, the head of department of chemistry

sum up the meeting by expressing thanks for everyone's gracious attendance.

Name

l. Prof. Mrs. N. S. Dhoble

2. Dr. A. P. Lambat

3. Prof. Mrs. A. S. Mahakalkar

4. Prof. Mrs. M. P. Patil

5. Dr. Mrs. P. P. Chahande

6. Dr. Mrs. A. M. Duragkar

7. Dr. Mrs. P. P. Morey

Signature
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NAAC RF-ACCREDITED WITH'A' GRADE

Sevadal Mahila Mahavidyalaya
Place for Higher Learning and Research (Research Academy)

Sakkardara Square, Umrer Road, Nagpur-44oo24

Date: 15.04.2024

NOTICB

All the students enrolled for Certificate Course "synthesis and Characterization of

Inorganic Phosphors" are hereby informed that the timetable of theory and practical

examination is as follows -

Date Time

20.04.2024 11.00 am - 2.00 pm

29.04.2024 I 1.00 am -2.00 pm

Take note of the same.

v
Dr. Mrs. KN.d. Duragkar

Member,
Certificate Course

Sevadal Mahila Mahavidyalaya,
Nagpur

\O$rub\,
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SECTION- B
Multiple Choice Questions.

Q.l) Which is the following source is continuous source for photofluorometry.
A) Deuterium discharge lamp C) Xenon arc lamp
B) Mercury Vapour lamp D) Hollow cathode lamp

Q.2) Fluorescence spectroscopy is-------spectroscopy?
A) Electric C) PhYsical

B) Mechanical D) Electromagnetic

Q.3) Which light is utilized in fluorescent spectroscopy?

A) Infrared C) Ultraviolet
B) Laser D) Radar

Q.4) Device that measures photoluminescence is-------
A) Phlto-meter C) SPirometer
B) Spectrophotofluorometer D) Potentiometer

Q.5) Accuracy is defined as-

A) The closeness ofthe measured value
B) A measure ofhow often an experimental value can be repe

C) The number of significant Figures used in a measurement

D) None ofthe above

20M
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Sevadal Mahila Mahavidyalaya' Nagpur
Certificate Course Examination 2023-2024

"SYNTHESIS AND CHARACTERIZATION OF PHOSPHORS"
(Department of Chemistry)

Time : Three Hoursl [Max. Marks: 60]

SECTION- A (40 Marks)

N.B. - (l) It is compulsory to aattempt AIYY EIGIIT questions in section A which carry equal marks.

(2) All questions are compulsory in Section-B and carry equal marks.

Q.1) What are the t)?es of luminescence depending upon the nature of excitation sources?

Write their atleast one application. 5M

Q.2) Name the instruments used for preparation and characterization of phosphors' 5M

Q.3) Write a note on combustion syanthesis method. 5M

Q.4) Decribe Fluroscence and phosphorescence on the basis of Jablonski Diagram. 5M

Q.5) What are the three approaches to generate white light? Write names of
Ce,Nd, Sm, GdandTb. 5M

Q.6) Write a note on
i) Concentrationquenching
ii) Stokes Shift 5M

Q.7) Write any five applications of
i) Luminescence
ii) LED 5M

Q.8 ) Write a short note on CIE diagram. 5M

Q.9 ) Define the terms-
i) Phosphor
ii) Activator
iii) Glow Curve
iv) Luminescence
v) Spectrophotofluorometer 5M

Q.10) Explain principle of luminescence. 5M



Q.6) Fluorescence efficiency in most of the molecules increases with
A) Increasing temperature C) Increasing solvent viscosity
B) Increasing quencher concentration D) None ofthe above

Q.7) The probability of phosphorescence is due to which ofthe following transition
A) n---n* C) o---o*
B) n---o+ D) n'--rn*

Q.8) The fluorescence intensity depends on all ofthe following except-
A) Concentration
B) Pathlength

Q.9) The primary filter is placed in between

A) Source and cell
B) Source and detector

Q.10) What is photoluminescence?
A) Any emission of light
B) Any emission of light from excited electrons
C) Any absorption of light
D) Any absorption of light from excited electrons

Q.11) The luminescence occurred due to chemical reactions is called as-

A) Photoluminescence C) Chemiluminescence
B) Thrmoluminescence D) Bio-luminescence

Q.12) Emission of light by fire flies, glow worms are due to .....luminescence
C) Photoluminescence C) Chemiluminescence
D) Thrmoluminescence D) Bio-luminescence

Q.l3) Longform of element Tb is
A) Thorium C) Terbium
B) Teryllium D) None of the above

Q.14) Which of the following element belongs to lanthanide series-

A) Ce C) Eu
B) Sm D) All of the above

Q.15) Combination of which colour of the following results in white light
A) Red, Green, Blue C) Red, Yellow, Green
B) Orange, Green, Yellow D) Red, Yellow, Green

Q. l6) Eu3* doped phosphor shows excitation at ....wavelength
A) 395nm and 466 nm C) 405 nm and 466 nm
B) 520 nm D) None ofthe above

Q.17) Which of the following is used as a fuel in combustion method for preparation of
phosphors
A) Thiourea C) Ammonium nitrate
B) Urea D) Petroleum ether

Q.l8) Europium doped phosphor shows emission in ......light region.
A) Yellow C) PhosPhor

B) Red D) White

Q.l9) Compound able to emit light is called as....
A) Dopant C) Phosphor

D) None ofthe aboveB) Inorganic material

Q.20) Dy3 ' doped phosphor shows highest intensity excitation peak ength

C) Polarity
D) Intensity of incident radiation

B) Cell and detector
D) Anywhere

A) 395nm
C) 405 nm
D) 350 nm
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