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Certificate course

ADVANCED NANOTECHNOLOGY

COURSE OUTCOMES

. Synthesis of nanomaterials
. Characterization techniques

. Environmental Applications

Eligibility :
students of chemistry

Date : 03-03-2023

Duration : 30 HOURS

2022-2023

Certificate Course in Advanced Nanotechnology




Duration of the course: 30 hours

Learning Objectives:

1. Understand Nanomaterials: Develop a deep understanding of nanomaterials, including their
properties, synthesis methods, and applications.

2. Characterization Techniques: Learn advanced techniques for characterizing nanomaterials
at the atomic and molecular levels.

3. Synthesis Skills: Acquire hands-on skills in the synthesis of various nanomaterials, including
nanoparticles, nanocomposites, and nanostructures.

4. Safety and Ethics: Understand the safety protocols and ethical considerations associated with
working with nanomaterials.

5. Research and Innovation: Prepare students for careers in research and innovation in fields

related to nanotechnology.

Course Outcomes:

Upon completion of the Certificate course in Advanced Nanotechnology, students can expect to
achieve the following outcomes:

Proficiency in nanomaterials synthesis techniques.

Expertise in using advanced characterization tools and instruments.

Ability to design and conduct experiments related to nanomaterials.

Knowledge of the latest developments and trends in hanotechnology.

Awareness of safety protocols and ethical considerations in hanotechnology.

Enhanced communication and teamwork skills.

. Potential for career advancement in research, development, or manufacturing sectors related
to nanotechnology.

No ok~ wdkE

SYLLABUS

MODULE-1 Introduction to Nanomaterials 4 hours



Definition-Classification and Nomenclature of Nanomaterials: Zero-, one, two and three dimensional
nanostructures. quantum dots, quantum wells, nanocomposites, Nanomachines and Devices.

MODULE-2 Nanomaterials Synthesis Techniques 5 hours

Nano synthesis techniques -laser ablation, Sputtering. The study of wet chemical methods like sol-gel
method, micro emulsion technique, reduction of metal salts, cryochemical synthesis etc. Green
synthesis of nanoparticles.

MODULE-3 Characterization of nanomaterials 5 hours

Techniques of characterization of size of nano powders/ particles by various spectroscopic techniques
like optical spectroscopy. UV visible and Infrared spectroscopy. EDX analysis, X-ray Fluorescence
(XRF), X-ray diffraction (XRD) and, Scanning electron Microscopy SEM, principles.

MODULE-4 Environmental applications of nanomaterials 5 hours

Environmental applications of nanomaterials: Mechanism for remediation of aqueous contaminants,
photocatalyst; nanomaterial based adsorbents for water and wastewater treatment

MODULE-5 Nanomaterial toxicity 5 hours

Assessment of nanomaterial toxicity: In vitro toxicity assessment-cell viability, lactate
dehydrogenase release, reactive oxygen species generation, change in mitochondrial membrane
potential and nuclear fragmentation. In vivo toxicity assessment: inflammatory response, acute
toxicity studies, LD50 determination.

Practicals 6 hours

1. Synthesis of silver nanoparticles and UV analysis
2. Synthesis of copper oxide nanoparticles and UV analysis.

CERTIFICATE COURSE

ADVANCED NANOTECHNOLOGY




Time: 90 mins max marks: 40

SECTION-A

Answer any FOUR questions. Each question carries 4 marks. 4X4=16

Describe sol-gel method.

Write about quantum dots.

Write about micro emulsion technique.
Explain green synthesis of nanomaterials
Write about toxicology of nanomaterials.

What is the laser ablation method?
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Write about EDX analysis.

SECTION-B

Answer any THREE questions. Each question carries 8 marks. 8X3=24

8. Explain classification of nanomaterials.
9. Explain SEM and XRD technigues of nanoparticles.
10. Write about applications of nanotechnology in waste water treatment.

11. Explain nanomaterial toxicity.

Students Attendance






STUDENT FEEDBACK ANALYSIS OF THE COURSE
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Dr. V.S. KRISHNA GOVERNMENT DEGREE & P.G. COLLEGE (A)
(An Autonomous institution Affiliated to Andhra University)
Reaccredited by NAAC with “A” Grade (3" Cycle)

Nodal Resource Center & Research and Development Cell

Maddilapalem, Visakhapatnam - 530013, Andhra Pradesh

CERTIFICATE OF COMPLETION

This is to certify that Mr./Mrs./Kum
has successfully completed Advanced Nanotechnology
course conducted by Department of Chemistry, at Dr V S Krishna

Government Degree College(A) Visakhapatnam during the academic
year 2022-23.

Dr Ch S Avuradha
Course Coordinator

Dr 1 Vijaya ‘Babu
Principal




TADVANCED  NANOTEL NOLOGY

- -
L

ano_pr?
un Rao
Kesd Rap

ol

i)é_ﬁw

B.h

(y-NaSambh

Name

2NN
Pa b

K,
.,Q_O:nr?PPPPPDLP.PDLPOIPOIPPPOIPD.PPPP
m_--.'-m-W,WMnWPPPPPPPPPPPPBQ.PPPPPP
& T Y Yo Y ada]al dal ala] ] | eal|alala
| e e - - - A _ .
L al e al al o ol Q. R al
L W I Dl - mbuks DH.DID.!OID[OIPDL Q- a| Q4 a
o , | »
— Q| A= al a_l o
m.o_ T D|0|0|nro| HHa|ladadalaglHal gl et gla|alal
R s P e I i s s T e e i K D it i i = e B
$ ) - Y —— - e % FRENSE SNE— w— — S R — e ——
B — =t
-_bPo\Du__PDLDJD.,.DwPPPOIDlPDIOIDuPoIQIP,EDIPalol
!nul.\.u ‘..n! —_—t— | — | - — e e e e e i
Tlalal ad a Hala el alal ol o] al af alal al o] a{a|a| al a| &
- ‘-_ —
|
N?UO..D..P o QU oo el glalaal ol aval Al Al ol gl @
al! ad Q- a aladglalalala| @ ala|a]a || & || = a
ol Ualalalal alalalalalalalalalalalala
al ad a| o Q| | ol af | U ﬂrOIJ
A b i B e B B
) RN
\ \ \
|
i 1
= _nLnLn\_
alalalala]a|a|a al al af |
5 S m
o,_h =5
-m =] a "M
7 = %u,(m
M

9110005 | ch JoKedh

&) 06006 |t dorghmi

9 21106010 |

t

) uoeoul |

ATTE NDANCE  RE GzISTER

Y Qu06004 | B Nenneld

9 uobod |(

5)

__S,LNO T.0NO
k

1) 9u0600L ]

9 onabopr|®-Sostdaumoy |

9 9uohooR | B sat Kisan

i H 90600t | B
B ohooR [DNE&U

O Ho
22| R BrwnaKad

bois | X 96 Itlakovatna_Sekhay
) alokot | X Resal

060 23| S. Nee 80
10 60.24] S Sxonan:

_____S;EB
—. Y ]
2
Qp

06025 |_3. Dhawyna
poof

At eme| et o et

alibsol |k Jagadish p

[9)_ 06013 _| & Nonalf

1) auokol | K. 3af Kan

19 2106030 |

b}
19 2106013 | 61-Jn¥iNend

9000\ | P,

o Dauokoi |-

Q) Auoeo
L

—

SR




Aodeal

ONQ_O'E ‘“1&
_MoniKanda

an

moVath?
||

Byadap

P

_ SNo_To.Ng Nom

33 anokoar |-

[

o ag .ueknad [T

9 2upboge V. Hy
Ao 603N

&
30 .

[ QU
[ g S

W/.«Q_D.Oro..p

!.no., Pﬁo:nr ERRREE F i
<ol fofal 1
%pppe B e
s alalalal | |- )
20| afaf ol ol -

Salaladd |7 , E
Dadalald || K h e
SEEERRERNREERNEE EENE
mwﬁp.n.ounv e ¥

%PPPP

o.m/L,DgPPP

e e

g RNEN
D

RRER R




A A |/ SRS

ATTENDANCE  OF ADVANCE

. 4No- | T.ONO Nounes ————
_a_\\oeom__g,-cb@tahanya%_
a_«anoeon:L#B_a?a&_Mﬂ

3 lanoeoo3 | x
£d . .4 Mo book| B. Venn ela
2106005 |_Ch. [ pkesh

al a&Qoﬁ__Cb,L_ln_lsSM

\

- _ B

- 51

MOhOOR

an Qﬁﬁﬂl_ﬁ_-_ﬁ@yamﬁﬂzy i

D. Vol

anoannd

G \asanth

2106010

NoAnL

G ﬁh}tm £ao
(1. Bhaskax Pao

A7

FPRRRE

Y
i

Rﬂ-fﬂu 30[2)5s

343/
P

NANOTECHNTLOA&Y

(14, 2l b
P jr P

v, P

P

D

|

R}

e a0
- P P

p i

-

ih

. —

|

|

(N (S S—

\

e ) (SIS, IR W WS—— —

2006012

(. Boni Mann  Puasad

A D603

G. Thoaivendna Soad

Apgol4

o pels

K To.godish Paadhon

e e—————

2110 606

k Tilakauotng Sekhos

.Sau

~— % [anobolF

1B

k Mann;ui

Alln6olR

K. 8al Kiman

kL 19

N. Anand

20

Ao b)Q
A o60d

P. Honshint

- 23

AO603D

“. 22

2106033

23
24

R Cuinakax

8. Neelimo 4

|10 6024 |
106025

LS. Snalani

| ° |
a_'tSL _ i

e

¥ QS_Q)\DJSDAE_‘_'E_E@ a b |

!

P

26 [uo60aF [T Ksishna. Mogikogtal P

\

M uEEN R

o
|

NIV S WSS S —

P— . . . e .« | w—— m—

S R ey C (.

e et e ———

- sl o oo oo PP o [

M

C | RPN PP PP ™ ™ Oy o o

.

s|PPPP RO PP sl ™

'b-(g-ohoﬂ:‘bﬁ"o-o‘c‘D-O‘O“O'Oﬁ‘b’opbco‘ot‘b‘o-c-b

| &=

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
i
E
P

o M0

=M ol e PP Mmoo Pro

oMM PO bR ™

e R R el -l o W - - B R - W S - )

o O
o oo le|oere e | R




g — s
¥

124 ﬂf‘rL
SN TdNo | Nomes — — My 8yl om0 Tdno | nomes 01 B & e
,,___u:mo&oo.g_a_cﬁmmﬁﬂ— *-P—m_\f 23 2Notoas | T. Manikosila -
2 _ann6ood B.Sali kumas L-P\_ A8 uokoxa | T. Polon B . el
3 ay0bhoo3) B. &ai Kinan L;Pq__ﬁ__,lL*&\l%ﬁ_O_J_._J:kgm.aVoﬂﬁ B
% anosook| B. venrcla Pl® | 30 ameod | p. Prodeep. A I -
5 _ayobooS|Ch. Lokesh P ip |
6 anokook| Ch. Lakshmi A )
F  an06003#| D Guanapsiyo. P ie
% 2upbko0R | D. \asis P_lp |
i 266008 | G voSaudth P | P
___mmﬁotn__C Anjun Row £ [P |
W\ awobou | G Bhaskan Roo | @ | P |
19 obora |G Bomi vasa Pswsad p_lp Clth . M.
13 auokols |GuThivendsa  Sal P p Courte gundivaln ’
VW auokot |BK. Tagodith Poodhan| P | P O erpoREE COL "
b IS auoeols k. TUakasotna, Sekhax | P | P VISAKHAPATNANM-13
-~ 16 anokole | K. Sai PP
~— ¥ auoéolz | k. nonaji e |
12 2)osol® |K. Soi kinon ' p | P
19 auoetas | N, Anand ¢ | F
2 2U060R P, siangkini o1 £ o5 o e
oboe | R, Guunaknst p | P
- 93 3llowod3 | g, Neelima p P L
23 3110503114& Sraomnt | P 1P
Y Q\m_e,o_s_ﬁ _Blannmo_Qqa;g_w p P
s &’\Loaoaﬁ_wI. Poo] P 0L
% anoeodt T- krishua_mouikarta, PP —




AVAARD LIST oF ADVANQ/“:D Nbrr\)o"‘%j o loGy Coupse
< 0 .

_p@ﬂeud,_ Nome % e, fé‘m 3 &’P’%’:\("’[—‘???‘L,Rﬂgd_‘d. Nome_d_the  [Moxa (30 _t(am_C@_'_ETo:%aJ_
N0 | scudent 2 —Lhom) | NO-| ahudbat Wntin | g | tuon)
_Quoﬁoo_L_B,Wkangar-——&ﬁ— o 5% | Qoboag Tstshrn Madtada| 28 ) 36
'?‘&m 2): _{g;wza;&m.m- ﬁ—— ] —iﬂ;—\@m&@& ltéoni.}(azm_, o3 2 LY
106003 | @ -Saiddhan | S | Quofo T Palan. 2B | P %
20600k | B-\lknnela 38 ;ﬂ Yo | suohon mﬁh 30 9  |=q
_ Q1g6005] ChLoKeth R 2 |ongbosi| . Plockep 283 + 35
_ 906006 | h-dakshm! 29 9 B | ]

~_2uo6o0] B byana Prya 20 9 9

9106008 | DG 20 9 29 N
: _&_15;3909_1 (h\lodanth 20 9 39 -
1106010 | (e Asfun Rao | & b 56 )
- QL0601 | (4 Bhatkon Ras 23 R 36

- \106012 _&Lﬁmywnpm X8 g 35

0603 | G Thendstesed |20 9 ag CLOA Do
21106014 | ¥+ T '5hpuadlm 93 8 35 -

906015~ Jﬁﬂhan 29 |9 2R | Dﬁffﬂ."f?%?mf’

- QU060 | K- 36 0% | 8 24 Dri Y S ekes oott Deaien

g gﬁggglé- f‘é’u "mﬂ o‘qu ﬂ__g 9% Visakhapalnam-530 013

‘. ) . ' ¥ \ on_ | . D_——g— o

Quebodol NoAnand | B | § _33?

- uobory | Pedlaxthint_ | 20 | G F

-~ 2W0bo2 ] R-brarar | 30 | 9 39 _

206023 | S-Neltimg, | 9q 9 R i .

- 106004 | 3-S31auan; o e

T F R
10602573 Dhestma Rgu | 20 | 7 189
~2Uobo2¢ 1T Pocja Buji | <3 9 lsg 4

D ————



