Formulation and Evaluation of Eco-F riendly Dish Washing Liquids

A Minor Project Report
In Partial Fulfillment of the Requirement for Award of Degree of

Bachelor of Technology of the 3™ Year in Chemical Engineering

Submitted By
Aryan Singh (22021113)

Under the Guidance of
Dr. Neeraj Chandraker (Associate Professor)

And

Mr. Satyajit Bhattacharjee (Assistant Professor)

DEPARTMENT OF CHEMICAL ENGINEERING

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

May 2025




3
>

»

>

>

>

>

$ Cuf:rtiﬁcd that the Minor Project Report entitled “Formulation and Evaluation Eco-Friend]
> Dish washi‘ng Liquids” submitted by Aryan Singh of B.Tech, 6™ Semester, in partial Fulﬁl?;un}:
3 ;1; ﬂile ren'qunefnents fm: the award of degree in Bachelor of Technology (B. Tech) in Chemical
= Dﬂi;::;:if ;::;:::llgE:; it::ejmdents their own i.nvestigatiﬂn carried out by them in the
2 ng, School of Studies of Engineering & Technology, GGV,
&

 _

&

b _

during the session 2024-25 :

* uided By M 2; Approved By
ignature L:'O) ¢ :
!’ g Signature
r. Neeraj Chandraker Mr. Satyajit Bhattacharjee Prof. Amit Jain
ssociate P
@ ssociate Professor : 5 Assistant Professor Head of Department
Department Of Chemical Engineering Department Of Chemical Engineering
.Ehﬂﬂl of Studies of Engineering and School of Studies of Engineering and Department Of Chemical Engineering
Jechnology Guru Ghasidas Viswavidyalaya  Technology Guru Ghasidas Viswavidyalaya School of Studies of Engineering and
ilaspur, Chhattisgarh Bilaspur, Chhattisgarh Technology Guru Ghasidas
Viswavidyalaya

Bilaspur, Chhattisgarh

®
L
E
g
k.
»
®
®
b
»
»
?



' |
F

»
6 >

TABLE OF CONTENT

DECLARATION..........
sonpmiEste R e
LIST OF FIGURES..... ...

F I i - M ..........8
g l-Il LR LR - & il TEL T
]- &R |'--‘....¢......-“....|..|.
i-lilillliIIIlllilllli#llllj'ill-qr'-liq.ipllli-Il--I-q.'l.l*jipl-lll#'-'lll-luliii-'l-ll‘l"lli L

LG s o e e 1
2.INTRODUCTION..............oouoenniiassininsssiconooooe o 2-3

1.2 BREPARATION == L 7

L RS e
4.0 5 TS TING THE L O D, L L 9
T W o] I R oo e et e e e e
4.5 2 F A N T E S T e 9

4..5.3 S AR Ty T E S T e o e S S R 9
4:0.5:4.VISCO ST Y T E S T S RSB - 9
4.2 M H O D e e e e o oL PIDDROIORIVNS DLt ) 10

3.2, 2. PREPAR AT ON: it e e e e T e e £t o e na s e m ket ane o amtasaatans

-
>
>
B
»
>
®
»
»
P
‘
»
»
&>
®
2 T D e i L B 7
-
>
.
 _
®
3
ey
&
3
k
3
3
.
K
L




423 . CHEMICAL INTERACTION. S8 vos i eliitn omaiensisa it tesssia RO o or 10

B L o L o e i T R RO IO W A0 oo 04201 v 11
R.2:9ESTIINGHUGTE LU | ) e e s i ey sV s e ova sy e Do A s M) VIRt s rne e s 12
Ao B o) ] e i 0 S K e Tt L o L K i A A A 117
2 O S OB Y T S T e s e duah saan s o s 4S5 54 By L eRul s vak sV Ta BAeawos By on ey A Sa v A oo STt e snis Lo 12
4255 4NV SCO S Y Al B S T vt vaan v svascysswes invissnaiass e e 0 P OO A, 12

S R ES U L AN ) Dl S G S S ] D N s e i ree-suss 2vu syl iaan7i s osesisasonisvesanisiasnane vaatel s deaasrieealoiomaror etz ts 13

6. N G L S G N Mo (s os s 44 Lo el be e v Tw A o e ooy eV ies CECURRoR Tl st a st 14

2 R R L e (8 2 s B D e T T ST 3 T e T O B T O DL 15

VI



- - v v v =

SMART AGRICULTURAL MONITORING SYSTEM

D

: A Project Report

' In Partial Fulfilment of the Requirement for Award of Degree of
' Bachelor of Technology of the 3™ Year in Chemical Engineering
b ,

I

| Submitted By

' Abhishek Singh (22021104)

| Vineet Yadav (22021164)

l

Under the Guidance of

Associate Professor Dr. Anuradha N. Joshi

- -
e B e

s Ty

~ DEPARTMENT OF CHEMICAL ENGINEERING

R—

~ SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY

- GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

S




CERTIFICATE

Certified that the Project Report entitled “Smart Agricultural Monitoring System »
Abhishek Singh & Vineet Yadav of B.Tech. 6™ Semester, in partial fulﬁlh-ncnt of | c;
requirements for the award of degree in Bachelor of Technology (B. Tech) In Chefml

Engineering, is according to the students their own investigation carried out by them in the
Department of Chemical Engineering, School of Studies of Engineering & Technology, GGV,

during the session 2024-25.

» submitted by

s\

S i . Dr. Anuradhd N. Joshi
1;,'_ Lt Mf":l:;;t g Supervisor
0 Department of Chemical Engineering
SoS of Engineering & Technology, GGV

Ty
B i

1 ;".‘ L

o
Lo

e . -
Y Y e aléps =
L] " - i e E I:.. .I ol i 2 E

ni




Table of contents

1. Abstract
2. Introduction
3. Literature review
4. Component Used
5. Implementation Methodologies
6. Bencfits and Broader Impact of this project
7. Result and Discussion
8. Conclusion

0 References



& .

o ANN-Based Prediction of Extraction Efficiency for

= i : : N _
N 9 Propionic Acid Recovery Using TOA in Edible Oils
o - -
A » A Project Report
&, (n Partial Fulfilment of the Requirement for Award of Degree of
s Bachelor of Technology of the 3 Year in Chemical Engineering
-
L .
Submitted By
-
Amisha Kumari (22021109)
=
:II -
Ih. 3 Under the Guidance of
¥ Dr. Vishnu Prasad Yadav

Assistant Professor
Department of Chemical Engineering
Guru Ghasidas Vishwavidyalaya

Bilaspur, Chhattisgarh

DEPARTMENT OF CHEMICAL ENGINEERING
SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

9
®
»
»
K
E
»
»
»
R
-
9
:
3
9
2
3
3
R
R
2
3 May 2025
E

»

T

e

»

*®




CERTIFICATE

Certified that the Major Project Report entitled “ANN-Based Prediction of Extraction
Efficiency for Propionic Acid Recovery Using TOA in Edible Oils” submitted by Amisha

€ © © 6 © © @ © & @

Kumari of B.Tech. 6™ Semester, in partial fulfillment of the requirements for the award of

degree in Bachelor of Technology (B. Tech) in Chemical Engineering, i1s according to the

G-_

students their own investigation carried out by them in the Department of Chemical
v Engineering, School of Studies of Engineering & Technology, GGV, during the session 2024-
v 25.
e
(€3
e
e
; o
e Prof. Amit Jain Dr. Vis rasad Yadav

HoD Assistant Professor
¢ Department of Chemical Engineering Department of Chemical Engineering
SoS of Engineering & Technology, GGV SoS of Engineering & Technology, GGV

O D D D D OV VO OO YOEEE YL GY OGO OIVVOVEEE CY




—_—

JEIL LB L B BB IR BRI I

Table of Contents

.........
-------
.....................................................

3. Problem Statement and Solutions...............ooooovveeo 13-14
4. Methodology.............ooiiimeieieeee e 15-18
D ReSUlts and 1D 1S U S ST S et 19-23
0. ConCIuSION . ..o s e s R SN RS SN s 24-25
1 FUtUTe N OT K e e NN S S U 26
R T EIICES i siaratoiorss s oo aiale e e e L DL 27-29
5




Menthol-Acetic Acid DES for Propionic
Acid Separation

A Project Report

In Partial Fulfilment of the Requirement for Award of Degree ol

1 )

] i B
5AC N«

l'l." "'I.!' [ .
i i L

_ , _ rd < 3 . , - - R
chnologv of the 3™ Year in Chemical Engineering

Submitted By
Ankit Raj (2202110)
Raj Chandrakar (22021141)

Under the Guidance of

Dr. Anuradha Nanewar Joshi

Asscociate Professor




Acetic acid DES for Propionic

Certified that the Major Project Report entitled “Menthol -
6" Semester, in partial

aj Chandrakar of B.Tech.
elor of Technology (B. Tech)
n carried out by

&

4cid Separation” submitted by Ankit Raj ,R

fulfillment of the requirements for the award of degree in Bach

ording to the students their own investigatio

in Chemical Engineering, 1S acc
chool of Studies of Engineering

them in the Department of Chemical Engineering, S

Technology., GGV, during the session 2025-26.

£,
N
i
Dr.Anuradiia Nanewar Joshi
Associate Professor
Department of Chemical Engineering
SoS of Engineering & Technology, GGV

Prof. Amit Jain
HoD
Department of Chemical Engineering
SoS of Engineering & Technology, GGV




Menthol-Acetic Acid DES for Propionic

Acid Separation

Table of Contents

S.No. CONTENT Page
No.
Abstract
1. Introduction 1-2
2. Literature Review 3-6
3. Materials and Methods 7-10
4, Result and Discussion 11-13
5 Conclusion 14
6. Future Scope 15
1. References 16




A Minor Project Report

On

Theoretical analysis and Numerical modelling of
Gasification Process

In Partial Fulfilment of the Requirement for Award of Degree of
Bachelar of Technology of the 3 Year in Chemical Engineering
Submitted By
Kashish Sain (22021121)
Shambhavi Kumari (22021153)
Akshat Pandey (22021108)
Naga Magadasu (22021122)
Nitish Kumar Roy (22021170)

Under the Guidance of

Dr. Gautam Prasad Dewangan

Associate Professor

OF CHEMICAL ENGINEERING

3

= - _ ]
YLy A DY'DI'RA
FFPFAR I M

AR 4 l_,i & B . A &
i s ey

-
e ] R e e P
4 [ | r



CERTIFICATE

Certified that the Minor Project Report entitled “Theoretical analysis and numerical
modelling of gasification Process” submitted by Kashish Sain, Shambhavi Kumari, Akshat
pandey, Naga Magadasu, Nitish Kumar Roy of B.Tech. 6" Semester, in partial fulfillment of

the requirements for the award of degree in Bachelor of Technology (B. Tech) in Chemical
Engineering, is according to the students their own investigation carried out by them in the
Department of Chemical Engineering, School of Studies of Engineering & Technology, GGV,

during the session 2024-25.
| Prof. Amit Jain Dr. Gautam Prasad Dewangan |
HOD Supervisor
Department of Chemical Engineering Department of Chemical Engineering

SoS of Engineering & Technology, GGV SoS of Engineering & Technology, GGV




| [troduCHiON. .ovvvviieiiiiii L,

2. Gasification Technologies.........ccuiiuiiuiiniieniinrnnrermmmnerermrneess

TABLE OF CONTENT

suroh

1.1. Why Biomass is a reliable source of Renewable Energy in ]ndia..............l-2

2-3

1 2. Conversion of Biomass.........

1 3. Project ObJECtiVe ..coovvviiiiiiiiiiiiiiiiinee, o baes st srseD

.i-l-tlilrllil

4

iiiiii LN -'I‘I'II-I-II‘I--l

5

s wm @ dEEs R

22 Updraft GaSifiers....oouemeeoruraanesaeenrearensenssnmrre st n sy

.

I-I'Ililli‘lll-li-l

" _____-M'_._..i'fi‘_.-..._.-!.-_..;u.-_-gl;---i--'-u--p--
o |

lIIIIlillltilllillilil[ii-lltr

B B B W

89 L

9

III‘II'.‘I‘II-I.-

12-14

l-llil-tll-ﬁl-ll-lil-l'-

iy 0 et UL S R S R R

. b

r_'






DEPARTMENT OF CHEMICAL ENGINEERING

SCHOOL OF STUDIES IN ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA
( A CENTRAL UNIVERSITY )
BILASPUR , CHHATTISGARH, INDIA

CERTIFICATE

We hereby certify that the work which is being presented in the B.Tech. Project Report on
“"Process Simulation of Lignin-Derived Aromatics from Biomass and Syngas Using Aspen Plus"
in partial fulfilment of the requirements for the award of the Bachelor of Technology in Chemical
Engineering submitted to the Department of Chemical School of Studies of Engineering &
Technology , Guru Ghasidas Vishwavidyalaya, Central University, Bilaspur, Chhattisgarh, India
is an authentic record of our work carried out during a period from January 2025 to May 2025 (6"
Semester ) under the Guidance of Dr. Pankaj Kumar, Assistant Professor of the Department,

Maaminal Faoinaars Mannrtm Fee) tad 1 io nrniont Dannrt hao nat haan
Chemical Enginesring Department. The matter presented in this project Report has not been

submitted by us or by anyone else for the award of any other degree elsewhere.’
Signature of Students
NIDHI NETAM (22021129)

This is to certify that the above statement made by the student is correct to the best of my knowled




ABSTRACT

The escalating global demand for sustainable energy and chemicals has intensified interest in
biomass valorization, particularly the conversion of lignin—a highly abundant yet underutilized
biopolymer——into valuable aromatic compounds. This study investigates the process simulation of
lignin-derived aromatics from biomass and syngas using Aspen Plus, aiming to model an integrated
biorefinery capable of producing high-value chemicals like benzene, toluene, and xylene (BTX).
The research adopts a systematic approach involving lignin extraction via Organosolv and Deep
Eutectic Solvents (DES), catalytic depolymerization under hydrogen-rich syngas atmospheres, and

product recovery.

The simulation incorporates key process blocks, including lignin isolation, syngas production from
biomass gasification, and catalytic conversion pathways such as hydrogenolysis and fast pyrolysis.
Various catalysts (e.g., Rw/C, NVALOs, HZSM-5) and reaction conditions were analyzed for their
efficacy in breaking down B-O-4 ether linkages and enhancing aromatic yields. Organosolv and
DES-extracted lignins were found to be more amenable to depolymerization due to their preserved

functional structures and sulfur-free profiles.

The results highlight the critical role of syngas, not only as a hydrogen source but also in enabling
a circular energy model within the biorefinery. The simulation demonstrated monomeric aromatic
vields of up to 35 wt% under optimized conditions. Furthermore, integration of all biomass
fractions, including carbohydrates for ethanol production and syngas recycling, significantly

improved the system’s economic and environmental metrics.

This project establishes a robust framework for simulating lignin valorization into aromatics,
underscoring the feasibility and sustainability of such biorefinery configurations. It also lays the
groundwork for future experimental validation and process intensification strategies, such as
continuous flow reactors, advanced solvent systems, and decentralized feedstock logistics, crucial

for commercial-scale deployment.
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Abstract

The discharge of synthetic dyes from textile industries is a major environmental issue due to
their intense color and resistance to degradation. Indigo carmine, a widely used blue
synthetic dye, is especially difficult to remove from industrial wastewater. In this project,
caleium oxide (CaO) nanoparticles were synthesized from waste chicken eggshells using the
sol-gel method and tested as an effective and low-cost adsorbent for dye removal. Eggshells,
mainly composed of calcium carbonate, were first dissolved in dilute hydrochloric acid to
form calcium chloride. Sodium hydroxide was then added to form calcium hydroxide gel,
which was dried and calcined at high temperature to produce CaO nanoparticles. The
synthesized adsorbent was characterized using FTIR to confirm the presence of functional
groups. Batch adsorption experiments were conducted using two different amounts of CaO-
0.5g and 0.25g in 100 mL of indigo carmine dye solution (50 mg/L). The results showed
significant dye removal within 5 minutes, with over nearly 100% efficiency achieved using
0.5 g of CaO. This study presents a simple, economical, and environmentally friendly
approach to treat dye-containing industrial wastewater using biowaste-derived CaO nano
adsorbent.
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ABSTRACT

Citric acid is one of the most widely used organic acids in the food, pharmaceutical, cosmetic,
and chemical industries due to its versatile properties as an acidulant, antioxidant, and chelating

citric acid is recovered from fermentation broth using lime precipitation

agent. Traditionally,
followed by sulfuric acid treatment, ion exchange, and crystallization. However, these methods

sociated with high chemical consumption, significant waste generation (e.g., gypsum), and

are as
-step processing. This study explores an alternative approach—the extraction of citric acid

multi
cusing on vacuum distillation, molecular distillation, and reactive distillation

by distillation, fo
techniques.

The research involved experimental investigations using both synthetic citric acid solutions and

real fermentation broth samples. Vacuum distillation was performed under reduced pressure (10—

50 mbar) and ¢

85% while maintaining citric acid purity above 95%.
d temperatures up to 100°C, demonstrated structural

overy rates (65-75%) due to equipment limitations

ontrolled temperatures (60-80°C), achieving water removal efficiencies of 70—
Molecular distillation, operating under

ultra-high vacuum (<0.01 mbar) an

preservation of citric acid but with lower rec
and low throughput. Reactive distillation involving esterification of citric acid with ethanol

significantly enhanced volatility, enabling efficient separation of ethyl citrate esters via standard

distillation, with subsequent hydrolysis regencrating citric acid at yiclds of 70-78%.

Solvent-assisted distillation using tri-n-octylamine (TOA) and tributyl phosphate (TBP) in
kerosene showed potential for improving extractability into an organic phase before distillation.
Process optimization using Response Surface Methodology (RSM) identified key operational
parameters such as temperature, pressure, and feed concentration that significantly affect yield
and purity. Thermal degradation studies confirmed that citric acid remains stable under optimized

conditions, although decomposition products like aconitic acid were observed at higher

temperatures.
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ABSTRACT

The increasi : : ;
ncreasing demand for sustainable energy sources has motivated research into

biodiesel as a renewable and environmentally friendly alternative to conventional fossil

fuels. This study focuses on the production of biodiesel from coconut oil using methanol
transesterification process. Coconut

as alcohol and zinc sulfide as a catalyst through the
osen to avoid competition

oil, a non-edible feedstock with abundant availability, was ch

with food sources.

ed out by optimizing key parameters such as

and reaction temperature. There

odiesel yield, physical property

The transesterification process was carri
alcohol-to-oil molar ratio, catalyst concentration,

ce in biodiesel production was compared. The bi

performan
d compliance with ASTM standards were analysed.

(specific gravity), an

biodiesel produced with methanol achieved a yield

eing 65°C and a molar ratio of 1:9. The fuel

nventional diesel, suggesting its

The results indicate that coconut oil
(47.29%), with optimal reaction conditions b

properties demonstrated close similarity to co

compatibility with existing combustion engines.

This study highlights coconut oil's potential as a viable feedstock for biodiesel, offering a

and environmentally sustainable alternative. Further exploration

renewable, cost-effective,
recommended for transitioning

into large-scale production and economic feasibility is

toward greener energy solutions.
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ABSTRACT

g1:;;ZiljéjswﬁzzaiZeinorgi?;c Iacéld in food, pllarx?laceutical, and chem'ical industries, has seen
energyintensive and ineffic igent aTh' eman.d, Traditional me-thods for its recovery are of'ten
alternative for citic anid s - 1118 project explores reactive extraction as a more effective
sxliraciont n-varioussdiloe }13rat1011. The study focuses on the use of tri-n-octylamine (TOA) as an
Experiment nts such as octan'oi, cyclohexanol, iso-butyl alcohol, and paraffin 911.

p s were conducted for both physical and reactive extraction, highlighting the superior
performance of TOA-based reactive systems. The extraction efficiency improved significantlyup
to 90%-when TOA was used in combination with suitable diluents. Furthermore, the process was
enhanf:ed by back-extraction using sodium carbonate as a stripping agent, enabling solvent
recy.clmg_ The optimized setup demonstrates a sustainable approach for citric acid recovery,
particularly from biomass sources like oil palm empty fruit bunches post-biocatalytic conversion.
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