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A PROJECT REPORT
L. ~ ON

MANUFACTURING OF POLYESTER CHIPS FOR YARN.”

A PROJECT REPORT
SUBMITTED IN PARTIAL FULFILLMENT OF
REQUIREMENT FOR CERTIFICATES. e

OF

B.TECH IN CHEMICAL ENGINEERING

PREPARED BY
RANVEER RAJ GGV/19/1396
AKASH DEEP GGV/19/1315
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DEPARTMENT OF CHEMICAL ENGINEERING
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s Shree Durga
Syntex Pvt.Ltd.

Growth |s Our Way

SDSPL/H
/HRD/INTERN/3 722 Date 14/06/2022

TO WHOM IT MAY CONCERN

We are glad to inform you that Mr. Akash Deep from Guru Ghasidas Vishwavidyalaya,
Bilaspur has successfully completed his internship from 14" May 2022 to 14" June 22..

During his internship, we found him extremely inquisitive and hard working. He was very

much interested to learn and also willing to put his best efforts and get in to the depth of
the subject to understand it better.

His association with us was very fruitful and we wish him all the best for his future
endeavors

Thanking youl!

Authorized Signatory &y r

For Shree Durga Syn%P;ﬂ Ltd.
A

Regd. Office & Factory Address

Block No. 128, 128, 130 & 175, Plot No. Z & E, Palsana,Village- Jolwa, Dist.: Surat, Pin-394 305
Ph.: 99740 93573 /74, 02622 2744771 274478, Website: www.shreedurgasyntex.com

P 2017119GJ2003PTC041978  GSTIN - 24AARCNARAAP17Y
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INFORMATION ABOUT THE COMPANY

Aurobindo Pharma Limitedis an Indian multinational pharmaceutical manufactun'ng o
headquartered in HITEC City, Hyderabad, India. The company manufactures generic pharrnaq,ur ,
Q

M3

and active pharmaceutical ingredients. The company’s area of activity includes g,
therapeutic/product areas: antibiotics, anti-retrovirals, cardiovascular products, centra) nen
/:;:

system products, gastroenterologicals, and anti-allergics
The company commenced operations in 1988-89 with a single unit ma“UfiCturing %
™
992 ;.

synthetic penicillin (SSP) in Puducherry. Aurobindo Pharma became a public company in 3
listed its shares in the Indian stock exchanges in 1995. Aurobindo Pharma also has a presence ink

- Y &y

therapeutic segments such as neurosciences, cardiovascular, anti-retrovirals, anh~d,‘aberc

G

gaslroenterology and cephalosporins, among others

A e o

urobindo Pharma features among the top 10 companies in India in terms of consolidatay
oup

reven . 3 i
ues. Aurobindo exports to over 125 countries with more than 70% of its revenues derived

of international operations.

g
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A Report on Overall Study in Tar Distillation Process with a
Case Study on Maximum Yield of Naphthalene

Pride of Steel

RINL VISHAKAPATNAM STEEL PLANT

Submitted By
B. PARIMALA (100009176)

Under the esteemed Guidance of

f / i 7
X Z &
Shri.D.JLV.SS.X BRAHMAM Shrild.BAPUJ
hd /A. BAPU|
Dy. General Manager (O)/ CO &CCP u,.i. _%:"(itg coaccr
g

APU
cp)
oty < e L

RINL, Visakhy ™ wy
A PatNam Steel Plan
Sy FTRTEY) VISAKHAPATNAL. 31 3
0.1.V.5.5.N. BRAHMAM

. t (Opin Cl



T TR fRgafinea

(s e s 2000 7. 25 skl vk ai fveferem)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

@ e N

VIZNAL

Pride o/ Steel

= A Navratna (”nvw:pan)
[

¥ty zwara P fAfAds Rashtriya Ispat Nigam Limited
fasmr@Tgw=w swma @94 Visakhapatnam Steel Plant
A=ty ufreror &z, Technical training Institute
fasmamgs=w Visakhapatanam-530031

By s

4 Reg.No.: 100009176
1 yATOTgA Certificate
Y
'i
|
-‘i wanfa B e @ 6 aft /This Is to certify that Mr/Ms. BUTTI PARIMALA student of
‘r (& jarausn /ar@l-Year/course/Branch) 3/BE/B TECH/CHEMICAL Rzl 3 from
Y GURU GHASIDAS VISWA VIDYALAYA, BILASPUR @ has undergone
~
4 Week sf@tz training Raransam gans
4
l wrd & at Visakhapatnam Steel Plant in COKE OVEN & COAL CHEMICALS PLANT (CO&CCP) v 2
_l department from f2, 09-05-2022 & (0 04-06-2022 ure 7= faan |
1
1 ufeatorn oinds The Project Title is OVERALL STUDY IN TAR DISTILLATION PROCESS WITH A CASE STUDY

ON MAXIMUM YIELD OF NAPHTHALENE 2/
wifreror srafd F 3@ seRor His/Her conduct during the period of training
is GOODZ |

)

Y

¥ ar@/Place : Visahkhapatnam
v Z/Date : 1606-2022

b
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r==r1  OlL AND NATURAL GAS CORPORATION LIMITED

CAUVERY ASSET - HRIER - IR
NERAVY COMPLEX, KARAIKAL - 609 604

ONGe Ph.No: 04368 - 235076 Fax.No : 04368 - 238126

No. : CA/KKLIHR/HRD/STU.TRG/MBI\12021'221'035

. et, Karaikal
Date: 24.05.2022 Work Centre : Cauvery Asset,

CERTIFICAT

This is to certify that Ms. Bolla Vennela student of Third year, B.Tech,
Chemical Engineering, Guru Ghasidas Vishwavidyalaya, Bilaspur has
undergone summer/Winter/Industrial Training at ONGC from 10.05.2022 to

24.05.2022. She has successfully completed her project work / Inplant training
in the discipline of Chemical. During the training, she took keen interest in the

assigned work. We wish her all success in her academic endeavors and life.

oid sm22
Co - ordinator Training
ONGC
& wvadd / B ARULDEVI
e wn e i 15 HR Exeotve
AR WA e TR
ONGC, Cauvery Asset, Xaraikal
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INTRODUCTION

Oil has been used for lighting purposes for many thousand years. In areas where
oil is found in shallow reservorrs, seeps of crude oil or gas

may naturally
develop,

and some oil could simply be collected from seepage or tar ponds. we

know of tales of eternal fires where oil and gas seeps would ignite and burn,

Soon, oil had replaced most other fuels for mobile use. The automobile

industry developed at the end of the 19 th century, and quickly adopted the fuel.

Gasoline engines were essential for designing successful aircraft. Ships driven
by oil could move up to twice as fast as their coal fired counterparts, a vital
& military advantage. Gas was burned off or left in the ground.

Despite attempts at gas transportation as far back as 1821, it was not until

| after the World War I that welding techniques, pipe rolling, and metallurgical

advances allowed for the construction of reliable long distance pipelines,
resulting in a natural gas industry boom. At the same time the petrochemical
industry with its new plastic materials quickly increased production. Even now
gas production is gaining market share as LNG provides an economical way of

transporting the gas from even the remotest sites.

With oil prices of 50 dollars per barrel or more, even more difficult to
access sources become economically interesting. Such sources include tar sands
in Venezuela and Canada as well as oil shales, Synthetic diesel from natural
gas and biological sources (biodiesel, ethanol) have also become commercially
viable. These sources may eventually more than triple the potential reserves of

hydrocarbon fuels.
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This is to certified that Chaitanya Bairwa Slo
Sh.Jitendra kumar Bairwa, Student of B.tech. (Chemical
Engineering) 6" Sem of GURU GHASIDAS UNIVERSITY ,
KONI BILASPUR (C.G.) has completed his Practical training
in this Organization w.ef. 11-05-2022 of 21 days in Dairy
Plant.

During this period the performance was very good and we

wish his success in life.
C A\
. QA\\.‘O':VV
Managing Director
AZDUSS LTD, ALWAR.

WA Vg, IeT 10 Jaipur Road, Alwar - 3010 Raj.)
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This is to certify that Mr. Citraveer Singh a student of B Tech
(Chemical) from Quru_ Ghasidas Vishwavidyalaya has undergone
zuf:mer ll:!emsglf In  Production  department of Mathura
efinery ,Indian Oil Corporation Limited for i

2022 to 15-Jun-2022 . S oSy

During the course of his training he has successfully completed a
research project titled “WASTE WATER TREATMENT IN OIL & GAS
INDUSTRY" .We found him keen on acquiring insights into
organizational systems & procedures besides being enthusiastic in

applying the concepts, theories and undertaking research.We wish him
all success in his career.
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Rajendra Prasad
M(MS,L&D)
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15" APRIL, 2022
To

The Head

GURU GHASIDAS VISHW
BILASPUR |
(MH‘\TTISGARN

AVIDYALAYA

Dear sir,

With reference to your letter
your students 1o undergo inte

We are pleased to ACcord  permission 1o Mr,

ENGINEERING student of your Institution to carry o
HETERO LABS LIMITED -
JINNARAM MANDAL, S
05-2022 to 15-06-2022

DANDUPROLU PAVAN MANO)
ut mnternship in
»SURVEY No.10, IDA,
ANGA REDDY Dist., Pin ¢

. CHEMICAL
TSD Department at our M/s
GADDAPOTHARAM VILLAGE,
ode: 502319, T.S..., effective from 06-

Please note that the student s

not entitled for any trang;
stipend/amount during the Project

portation facility or 1o
period

receive any

The student has 1a abide by the rules and regulations of the Organization from time o time

Please advise the student 1o report at the above Unit MR department as Per schedule.

Thanking you,

~

Au(h;(ued signature
Mr. P Uday Kumar
AGM - HR

Comtact No; + 91- 9989973299
Emailid: Uday P@helcrodlugs com
Website: www heteroworld com

Factory : Survey No.10, LD.A., Gaddapoth

Mardal ©

, Jinnaram pareddy Dﬂ-malﬂ. T*lm INDIA,
Phone ; (08458) 277106,

i2
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INTRODUCTION

Solvent Tecovery systems ex

demand for purchase of neyw

(mc S S 101 -Use | - - v S
1 Ol\ ents fU re-use out of eff uent S"Lﬂm.\ lhc can deULC (hL
-\'Ol\clll\.' &. p 0CEss P
. Y ; icals
» ; T S8 Inputs b recoy |.nng chcnngals llhll can bc
ILU.\Ld n ploducll()n or to ﬂll

sh the system betwe
system between rups, They can also help manufacturers

companies use it for multiple products which also require m

ultiple raw material, therefore
cleaning the equipment become a routine process. Most of the industries inc

inerate the waste
solvents,

THE BOILING POINTS OF MAIN SOLVENTS IN SOLVENT RE

COVERY SYSTEM

.

Isopropyl Alcohol —82.5 °C
*  Methyl dichloride - 39 °C

* Ethyl Acetate -77.1°C

* Acctone ~-56°C

*  Toulene = 110.6 °C

* Ethyl dichloride - 83.47°C

het”
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AN INTERNSHIP REPORT ON
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B lntroduc(ion

Carb, ioxi :
roon dioxide (CO) is a greenhouse gas that can trap heat and result in global warming.

Unfortunately < th T aecigniy x
ately, since the 20 century rapid industrialization has resulted in an explosive rise
in energy-cons ; e ; s Lo
rgy-consumption globally, resulting in a steady increase in CO; concentration in the

at ¢ : : . : 1 .
mosphere. An Increase in CO, emissions will be continued for the next few decades[1].

Studies have indicated that by 2040, 35.7 Gt of CO; releases into the atmosphere.In recent
years there have been intensive efforts devoted to the development of recent technologies for
CO; capture, Separation, transportation, storage (CO; sequestration), and utilization, as it is
predicted that fossil fuels will still be the dominating energy resource in the next few decades.
A transition to a greener energy mix and to more sustainable processes for chemical

production is on the way, but it will require years or even decades and huge investments to

permeate the market, Moreover, some sectors intrinsically emit CO, (e.g., cement industry),

Carbon capture and storage (CCS) and carbon capture and utilization (CCU) can be used to

help curb persisting CO, emissions, CCS is an efficient strategy to cut CO, emissions and

store carbon in geological formations, but this technology is energy intensive and expensive.

Therefore, CCU is a more attractive and promising option. Captured CO- can be used as a

renewable resource to produce e.g., long-chain hydrocarbons, which can be used as

transportation fuels.
One can convert that CO; into methane of high purity which is none other than natural

gas. Natural gas can be used as a fuel which causes less pollution and gives more mileage to
the automobiles. Not only as a fuel can methane be used to produce a cleaner fuel that is
hydrogen (Hz) and causes no pollution to the environment. The process of producing H; fuel
is known as steam reforming of methane which produces CO, and H, along with that reverse

‘ water shift gas reaction will also takes place at elevated temperature:

s.To convert carbon

dioxide into methane one of the best methods is the hydrogenation of the carbon dioxide. In

g
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Extraction Of Essential Oil From Aromatic Plants
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Abstract

The use of essential oils is receiving increasing attention, as they are good
sources of several bioactive compounds. They are nowadays preferred
over the synthetic preservatives thanks to their antioxidant and
antimicrobial properties. Several studies highlight the beneficial effect of
essential oils extracted from medical plants in the cure of human diseases
such as hypertension, diabetes, or obesity. However, to preserve their
bioactivity the use of appropriate extraction technologies is required.
Method: The present review aims to describe the studies published so far
on the essential oils focusing on their sources and chemical composition,
the technologies used for their recovery and their application as
antioxidants in food products. The review has been structured in three
parts. In the first part, the various sources and health benefits of essential
oil has been studied. In the second part, the most important technologies
(i.e. extraction and distillation) have been presented. In detail, the factors
affecting the choice of extraction process have been described and
compared with innovative and green technologies. Finally, in the last part,
the guidelines related to the use essential of oil and its market value has
been discussed in detail. Conclusions: In summary, an overview of the

aforementioned subjects is presented by discussing the results of the
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wqn e, 9q71-281 005 (W) WA
Indian Qil Corporation Limited

Mathura Refinery, Mathura-281 005 (U P) Inda

P — -

W-a.a Tel . 0565-2417989
THTT Website - www indianoil In

'fineries Division

HR/TRG/MRSummerTrg/2022-23/5436 Date 15-Jun-2022

TO WHOMSOEV ER IT MAY CONCERN

This is to certify that Mr. Faiyaz Ahmad a student of B. Tech
(Chemical) from Guru Ghasidas Central University, has
undergone Summer Internship in Production Department of
Mathura Refinery, Indian Oil Corporation Limited for a period
from 16-May-2022 to 15-Jun-2022.

During the course of his training he has successfully completed
a research project “ETP OR WASTE WATER TREATMENT PLANT
OIL & Gas Refinery”. We found him keen on acquiring insights
into organizational systems & procedures besides being
enthusiastic in applying the concepts, theories and undertaking
research. We wish him all success in his career.
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/ \%Q‘ﬂ;'?‘(s\td"
Rajendra Prasad
M(MS, L&D)
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Regd. Office - G-9, All Yavar Jung Marg, Bandra (East), Mumbai-400 051, Maharashira (India)
CIN-L23201 MH 1959 GOI 011388

34



T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

I, Overview image of [OCL Mathura Refinery

About IOCL Mathura Refinery
1 OverviewonwastewatermanagementinOilandGasindustry

‘e

& WastewaterTreatmentTechnologies

3.Physi calandBiologicaIComponentsofactivatedsludgesystempro

Cess

6. TricklingFilter

5 UpflowAnaerobicsludgetreatmentProcess(UASB)
6. ApplicationsofAnaerobicmethods
7. AnaerobicLagoons

8. BibliographyandReferences
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INTRODUCTION

Oil has been used for lighting purposes for many thousand years. In areas where
oil is found in shallow reservoirs, seeps of crude oil or gas may naturally
develop, and some oil could simply be collected from seepage or tar ponds. we

know of tales of eternal fires where oil and gas seeps would ignite and burn.

Soon, oil had replaced most other fuels for mobile use. The automobile
industry developed at the end of the 19 th century, and quickly adopted the fuel.
Gasoline engines were essential for designing successful aircraft. Ships driven
by oil could move up to twice as fast as their coal fired counterparts, a vital
military advantage. Gas was burned off or left in the ground.

Despite attempts at gas transportation as far back as 1821, it was not until

after the World War II that welding techniques, pipe rolling, and metallurgical

advances allowed for the construction of reliable long distance pipelines,

resulting in a natural gas industry boom. At the same time the petrochemical

industry with its new plastic materials quickly increased production. Even now

gas production is gaining market share as LNG provides an economical way of
transporting the gas from even the remotest sites.

With oil prices of 50 dollars per barrel or more, even more difficult to
access sources become economically interesting. Such sources include tar sands
in Venezuela and Canada as well as oil shales. S
ave also become commercially

ynthetic diesel from natural

gas and biological sources (biodiesel, ethanol) h

viable. These sources may eventually more than triple the potential reserves of

hydrocarbon fuels.

MW“"

RrTeE, Tt Afuitd

HoD, Chemical Engineering

HeaRrdY W/ Institute of Technology
% oo Riafaem, RawR (8.01.)

“irn Ghasidas Viiehwavidvalava Rilaspur (6.5

38



TS aRNEN Reafireaa

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

A Report on Overall Study in Tar Distillation Process with 2
Case Study on Maximum Yield of Naphthalene

Pride of Steel

RINL VISHAKAPATNAM STEEL PLANT

Submitted By

K.MANJULATHA (8009213)

< L

shri. A.BAPUJI

Dy. (.c.n.-w mﬁ*)( cp

Gtmul (CO & CCp
“:m fnYy | Coke Oven Dept
E 144 LA, ﬂm‘svm M =
f AU gEe .. _MINL Visakhapatnam Steel Plant
W <P an """"T'N'Vl&llulvlwnn e~
D.J.\ ».N. BRAHMAM

Shri.D.J.V.S’S.

Dy. General Manager (0)/ CO &CCP

Jprn.)/CO & CCP

steel Plant

39



T TR fRgafinea
(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

RINL, VISAKHAPATNAM STEEL PLANT
VISAKHAPATNM-530031, ANDHRA PRADESH, INDIA
CO & CCP DEPARTMENT

CERTIFICATE

This is to certify that the summer project report entitled “A Report on
Overall Study in Tar Distillation Process with a Case Study on Maximum Yield of Naphthalene”.
It is a Bonafide record of work done by K. MANJULATHA (100009213) in partial requirements for the
award of the B. TECH in the department of chemical engineering during the academic year 2019-2023.

) N

40



T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

TABLE OF CONTENTS

RS O RGOS s 00 v 8 3R oA s em et s 03
LS OB TR, . s 535055 A A R S 04
S ABBREVIATIONS: x5 a0k iomsavicice Ervisssasssn sonsagsmans oo sas s aksaensonsasssraneased 05
A E R O LIV SUMIVIAR Y o s ovaasiniisisissssibsssss i eavvisessivuiniisaainiies 07
S.INTRODUCTION TO VIZAG STEEL PLANT............. — ssessasesrenssenesneesdB
SINTRODUCTION T OO0 &OOP...uscsiviuiiivvisivssisomssiiisammsiiaanisasisisammissaiieg 10

® 9.1COKE DRY COOLING TOWER(CDCP)......ocovurriernssanssnssanesnsesens 16

7.BY PRODUTS RECOVERY FROM CO GAS
® TAR DISTILLATION PLANT ....ccooeieeiennnanens cverssssastsratsatansrsestssstrsaee 19

............................................ 26
o AMMONIUM SULPHATE PLANT :icviaiiisonsiearssssosssissonsasossonsanssnssod 29
8.MECHANICAL BIOLOGICAL AND CHEMICAL TREATMENT PLANT . cicisncassnssacs 34
* SOURCE OF EFFLUENT....ceevtevvevetinesanenns SN RO A 35

o IDENTIFICSTION OF POLLUTANTS........cccevevuereeenenencsneresesasnesees36

o [ERKFECTS OF POLLUTANTS o v tuasssiasssiaassanasiievnissamsivsani 36

9.TAR DISTILLATION PLANT(TDP).......ccccccortcenctsnsacanssesssaccsnsannsnssnsssssssssssesessssd’
L CONCLUSION 2 sssccesesssnsiovmisuiae PP ERReE S o NenesnEee deevasasusinesanansshsssrbinessssniisiadl

AFJ oz
R e, e Atz

HoD, Chemical Engineering
Ay W/ Institute of Technology
e afler Riafae, e (9.01.)

irn Ghasidas Vishwavidvalava. Bitasour (C.G.)



Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

A Report on Study Of Water Treatment Using Biological Degradation
and Chemical Process for Recirculation and Discharge of Effluent Water
Of Coke Oven
{.,m‘\"?m,,

4
/ g~
[

\=
\%

o

.

N

X y
T tsppr ot

WIZNLG
C—l = —{
Pride of Steal

RINL VISAKHAPATNAM STEEL PLANT

Submitted by
K.THRISHA

(100009178)

Under the esteemed guidance of

Shri. B. SRINIVAS Shri. A. BAPUJI

Dy. General Manager (O) v Dy. General Manager (M)
Q. / A. BAPUJI
99 T (MaaHNAD
Dy. General Manager (CO & CCP
oo WM i [ Coke Oven Dept
e amd 1 0A, RxrEugum §wn 793
RINL, Visakhapatnam Steed Plant
M ATy VISAKHAPATHAM-530 031



Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

B s RiNL

VIZNL
ST EELL
Pride of Stoel
A Navratna Company

wefa geara fm fAfs Rashtriya Ispat Nigam Limited
fasmraTaw=m W d@a= Visakhapatnam Steel Plant
dan-iteh wferor &g, Technical training Institute
fasmr@ras= Visakhapatanam-530031

Reg.No. : 100009178
uHmoT9H Certificate

wrifora fa e & f it This is to certify that Mr./Ms. KODAVALI THRISHA student of
(ad/arausrs/arat-Year/course/Branch) 3/BE/B TECH/CHEMICAL f=mff 3 from
GURU GHASIDAS VISWA VIDYALAYA,BILASPUR # has undergone
4 Week f&or training famam=rm seam
&4 & at Visakhapatnam Steel Plant in COKE OVEN & COAL CHEMICALS PLANT (CO&CCP) it 8

department from f&. 09-05-2022 & t0 04-06-2022 wre s faay |

gfgiern ofid@ The Project Title is STUDY OF WATER TREATMENT USING BIOLOGICAL DEGRADATION
AND CHEMICAL PROCESS FOR DRINKING, RECIRCULATION AND DISCHARGE WATER 2|
wilieror srafd & 7 smeRer His/Her conduct during the period of training
is GOOD2|

~

-
e gy
wa/Place : Visahkhapatnam sl I8
/ . T R T G ey
THGE ST TR, At G
t /Date : 16-06-2022 . “':,,’_"_‘:":_::‘-'-w--..‘

il ik
il Lo L Y
ST - 11001 Missthagmra i T Py

43



Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

T TR fRgafinea

(s e s 2000 7. 25 skl vk ai fveferem)

or, R - 495009 (B1.)

TABLE OF CONTENTS

L LIST OF FIGURES..oore oo ceeesssssseseesisssssssres s st ssssss st s sasss 120072207 05

2. LIST OF GRAPHS S 05
3. LIST OF TABLES 05
4. ABBREVIATIONS. -06
s. EXECUTIVE SUMMARY. 08
6. INTRODUTION TO VIZAG STEEL PLANT. 09
7. INTRODUTION TO CO & CCP. - - 11
¢ COKE DRY COOLING PLANT (CDCP}- 17

8. BY-PRODUCTS RECOVERY FROM CO GAS 20
* TAR DISTILLATION PLANT: )

® BENZOL DISTILLATION PLANT (BDP)---

* AMMONIUM SULPHATE PLANT:
9 MECHANICAL BIOLOGICAL AND CHEMICAL TREATMENT PLANT ieeeenssanee. 33

« SOURCE OF EFFLUENT. 36

e [DENTIFICATION OF POLLUTANTS 47

®  EFFECTS OF POLLUTANTS reesresecsesssssissssssssmssmmassossnsassessmsresasssnersasesessssnesssssssssosssse 47
10.LABARATORY ANALYSIS OF EFFLUENT STREAM AT MBC 48
* PARAMETERS ANALYSED IN MBC LAB. 48
S0

® (CHEMISTRY IN LABORATORY TESTING
1.PREPARATION AND CONSUMPTION OF CHEMICALS AT MBCassesssssscessessssssenes. 56

2.CHEMICAL DATA ANALYSIS OF EFFLUENT STREAM AT VARIOUS STAGES.........58
REDUCTION OF TOXICANTS IN EFFLUENT STREAM AT VARIOUS

STAGES 68
®  REACTIONS INVOLVED IN VARIOUS STAG .o uuuicvarionsmmsinssasssssessssnsssossossesssesmesssses 80
¢ STATE AND CENTRAL GOVERNMENT NORMS .....ooiier e 82
® CONCLUSION Lottt es et ettt e e e e et e ee e 83
VJ %
I
RrTeE, Tt Afuitd

HoD, Chemical Engineering
HeaRrdY W/ Institute of Technology
% oo Riafaem, RawR (8.01.)

e Ghasidas Vishwavidvalava Bilaspnr (6.65.)

44



Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

TS gRilE feafi=me

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

PROJECT REPORT

ON “Study of crystallization process of naphthalene fraction in crystallizers of tar
distillation plant for improvement of naphthalene yield.”

BY

LUCKY PANDEY P21/7446

el SAIL

AT BHILAI STEEL PLANT, BHILAI

Students from:

% Uil fawafdemay, fyamagr
Guru Ghasidas Vishwavidyalaya, Bilaspur

A Central University established by the Central Universities Act 2009 No. 25 of 2009

e

Rurme e, e Atz

HoD, Chemical Engineering

HeaRrdY W/ Institute of Technology
% ol fiafaem, RamR (8.01.)

Srn Ghagidas Viehwavidvalava. Bilaspur (C.G5.)

45



(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

g,
3
>
£
©
3
=
o
~
z
-
72
©
=
&}
=
&)

(s e s 2000 7. 25 skl vk ai fveferem)

or, R - 495009 (B1.)

TH TR

N
&= B Gz omeatene
= Lil-pf “Floly
. e E3) o uaaq sey pouad Bujuren oy Bupnp asuewiopad Jay | sy
. Eblbnl) Rl (910 js bkl B3
P12 2udpoidon fo juawanosdug 1of ng worsoyusir vy fo :o.:uwwsou e
U HONSOL] SUSOUTABN Jo' $5350.1 uonvaoisis fo Kprig . 1o waoday - Y0loid
2bjalK
.N.Nuw\w.%nu ..... 0] 8070770 woyy Bujuten paseq yaafosd auobiapun sey
| ) K LaBRIK db (3 DU & b @ B LiR1e Rible
..... (jeorway )
anysuy omﬂ__OO d:m»a:ﬂ.:j..@.u@::. 4O ﬁ_. w.o.H..m ......... jo Juapnys ..Eﬂw ....... :.um_w.
kibth./lia ey a2
...... ABpLitg Byong 0y | BYS jeyy Anaad o) st sy
Gz oN uboy e
" kh
EARRIERCE )
Ehinlki
INJNLIHYAIA INIWNDOTIAIA SIOHNOSIH NYINNH
Lelivb] RIbDB) LRI blalks

46



Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

TS "grRileT Rreafiene

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Duration: From May 22022
To: May 28,2022

Date of Submission: May 27,2022

Title of the Project: “Srudy stallization process of na,

distillation plant for improvement of naphthalene vield.

[ SERIALNO, NAME OF STUDENT REGISTRATION/ROLL NO.
! Shivansh Singh Rajawat P21/7444
2 Lucky Pandey P21/7446
3 Shaurya Chaurasia P21/7447
4 Rishabh Verma P21/7449

Project Area: Coke Oven& Coal Chemical Department, Bhilai Steel Plant

Abstract

Bhilai Steel Plant, rightfully known as the flagship unit of SAIL is also one of
the best integrated steel plants in the try and world. The gigantic
complex comprises several departments and shops; all interwoven and

het”

RMEme e, e Atz

HoD, Chemical Engineering

HafrhY e/ Institute of Technology
T ol fRiafaem, RawR (8.01.)

INTIRT] thgidag \iehwavirdvalava Bilasnur ’C,G\

47



T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

A Report on Study Of Water Treatment Using Biological Degradation
and Chemical Process for Recirculation and Discharge of Effluent Water
Of Coke Oven

b,
Z -
A 15pay

VIZAL
sTEEL
Pride ¢f Stosl

RINL VISAKHAPATNAM STEEL PLANT

Submltteé by
MADAKA SYAM SUNDHAR NAIDU

(100009382)

ance of

o ‘

Shri. A. BAPUJI

Under the esteemed guid

Shri. B. SRINIVAS

Dy. General Manager (0) Dy. General Manager (M)

T q / A. BAPUJI
g: 'G!:m I M e (’com&‘%c?f
. al Manager
i o | Coke Oven Dept.
&R 01, RwFeT s1m w5
RINL, Visakhapatnam 5t2el Plant
PAPTETO  VISAKHAPATNAM-530 03

48



Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

TR fReafde=nas

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

LOTrE RINL

o
VIZN LG
=T EEL.
Pride o/ Stewl

i Navrain

et seara frm fAfads Rashtriya Ispat Nigam Limited
RrsraTga= seaTea @47 Visakhapatnam Steel Plant

Far=fiht ufleror &z, Technical training Institute
fasm@rgs=s Visakhapatanam-530031

Reg.No. : 100009382
yH1oTgs Certificate

sreifore famar s & f sft /This is to certify that Mr./Ms. MADAKA SYAMSUNDHARNAIDU student of
(e /aTeas/aI@T-Year /course/Branch) 3/BE/B TECH/CHEMICAL femdf 3 from
GURU GHASIDAS VISWA VIDYALAYA,BILASPUR @ has undergone
4 Week uf&vr training Rrmar==m geard

@i & at Visakhapatnam Steel Plant in COKE OVEN & COAL CHEMICALS PLANT (CO&CCP) faset A

department from f. 09-05-2022 @ to 04-06-2022 "< e 6 |

syt afd@ The Project Title is STUDY OF WATER TREATMENT USING BIOLOGICAL DEGRADATION
AND CHEMICAL PROCESS FOR DRINKING, RECIRCULATION AND DISCHARGE WATER 2|

ufyegor srafer & a1 3mreRor His/Her conduct during the period of training
is GOODZ|

lace : Visahkhapatnam

e : 16-06-2022

49



Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

T TR fRgafinea

(s e s 2000 7. 25 skl vk ai fveferem)

or, R - 495009 (B1.)

TABLE OF CONTENTS
1 LIST OF FIGURES o i i s 05
2. LIST OF GRAPHS Ui
3. LIST OF TABLES. 05
4. ABBREVIATIONS. 06
s. EXECUTIVE SUMMARY 08
6. INTRODUTION TO VIZAG STEEL PLANT! 9

7. INTRODUTION TO CO & CCP. 1

* COKE DRY COOLING PLANT (CDCP}-- 17

8. BY-PRODUCTS RECOVERY FROM CO GAS, 20
* TAR DISTILLATION PLANT 20

* BENZOL DISTILLATION PLANT (BDP).-- 27

* AMMONIUM SULPHATE PLANT 30

9. MECHANICAL BIOLOGICAL AND CHEMICAL TREATMENT PLANT wuseiseaen.35

« SOURCE OF EFFLUENT 36
* [DENTIFICATION OF POLLUTANTS 47
* EFFECTS OF POLLUTANTS 47

10. LABARATORY ANALYSIS OF EFFLUENT STREAM AT MBC uassssrssssserssrssssanrensacd8

* PARAMETERS ANALYSED IN MBC LAB. 48

* CHEMISTRY IN LABORATORY TESTING 50
1 1. PREPARATION AND CONSUMPTION OF CHEMICALS AT MBCutietsssasssssservercsses. 56

* REDUCTION OF TOXICANTS IN EFFLUENT STREAM AT VARIOUS

STAGES 68
*  REACTIONS INVOLVED IN VARIOUS STAG 80
¢ STATE AND CENTRAL GOVERNMENT NORMS......oiiiiiiniieieiiiieeeseemreeeeeenns 82
0 OCINCEIISION. ..y oo ions s enmso RO o e A e e 6 0 X AN Ao B 83
. e
Ik
R e, e Atz

HoD, Chemical Engineering
wrafird W/ Institute of Technology
e afler Riafae, e (9.01.)

e Ghasidas Vishwavidvalava, Bilasonr (C.6.)



T TR fRgafinea

(A fasefRerer afbfrm 2000 7. 25 B s v AR v

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

< 9o urfer faeafaem, Remage
\ Guru Ghasidas Vishwavidyalaya, Bilaspur

A Central University established by the Cemral Universay Act 2009 No 250f 2009

AN INTERNSHIP REPORT ON

SEXTRACTION OF CRUDE OIL & REFINING™
Submitted in partial fulfilment for the award of degree
BACHELOR OF TECHNOLOGY
IN
CEEMICAL ENGINEERING

NAME OF INTERN: M.L Siva rama krishna
ENROLLMENT NO: GGV/19/1377
ROLL NO: 19101125

DEPARTMENT: Chemical Engineering
PROJECT GUIDE: MR.K MAURYA

GUIDE DESIGNATION: SUPTDG GEOLOGIST. SUB SURFACE TEAM, ONGC
KARAIKAL

ﬂ/m}”“"'

RMEme e, e Atz

HoD, Chemical Engineering

HafrhY e/ Institute of Technology
T ol fRiafaem, RawR (8.01.)

“ir Ghasidas Viehwavidvalava. Bilasonr (045



T TR fRgafinea
(@ PR e 2000 7. 25 % siir T B Reeferera)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

| would like to express my special thanks of gratitude to the MR.MAURYA, SUFIDU
GEOLOGIST, SUB SURFACE TEAM, ONGC KARAIKAL for giving the Industrial

Training opportunity under him on the Crude oil Extraction and Refining.

i ar "ONGC Karaikal for allowing us

[ would like to extend my humble gratitude to Mr. Naresh of ONGC Karaikal for allowing
K h ikal fi ing an

1o visit the plant. | want to express my humble respect to the ONGC Karaikal for granting

internship for 15 days.
| would like to express my honourable gratitude to my college GURU GHASIDAS
VISWAVIDYALAYA. School of Studies and Engineering. Chemical Engineering

department for their support.

)
>
)
3
>
>
y OUT ONGC |
o AB ANeaihed
>
3
|
3 Ihe Oil and Natural Gas Corporation (ONGC) is an OnGC
)
" indian oil and gas explorer and producer, headquartered in new delhi . ONGC
"’ was founded on 14 August 1956 by the government of india . It is a public
J 4 ;
) ] sector under taking whose operations are overseen by the ministry of petroleum
pbZ
R e, e Atz

HoD, Chemical Engineering
Hrafird W/ Institute of Technology
% ol fiafaem, RawR (8.01.)

iry Ghasidas Vishwavidvalava. Bilaspur (C.G.)



Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Seminar Report on

SOLAR POND
Prepared by
MAHI JAISWAL
ROLL NO: 19101126
GGV/19/1370
Session: 2019-2023

Submitted in partial fulfilment of the requirement of the
degree of B. TECH in CHEMICAL ENGINEERING

DEPARTMENT OF CHEMICAL ENGINEERING, INSTITUTE OF
TECHNOLOGY, GURU GHASIDAS VISHWAVIDYALAYA

(A CENTRAL UNIVERSITY)
, BILASPUR (C.G) , 495009

e

R E, e it

HoD, Chemical Engineering

Ay W/ Institute of Technology
% ol fiafraem, ReamR (8.01.)

“irs Ghasidas Viehwavidvalava Bilaspur (0450

53



dIO 189UaAu0) .
JUON Aseja095 Aresouoyy  IUDII 1ensibay AiesouoH YOI TuapISasg
ysoyo uliay g BuIXes X d eeIng W a

p— =

vm.g (A ki n..N..u ST ..E!nAMN"

‘PeIY | +Y _ UM
1MISU| 3y3 JO eulsd A1essadau 1je buimo))o)(1dd) ADOTONHIIL SSID0Ud TVIIWIHD
3lgns 3y1 U0 JIWWVYOOUd dIHSNYILNI 33 pa13)dwod A))nyssanns sey oym

......... woy

H
<<da

g

ALISY3IAINN QVAISYHD N¥NO

g,
3
>
£
©
3
=
lm
~
z
-
72
©
=
&}
=
&)

(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

AVMSIVT IHVIN
0] papieme AQaiay s! 33eay13133 Siy |

NOIL31dWOD 40 31VDIdI1d3D

ZE0 00£ -21ey|0y ‘'sndwe?) Ausiaaiun indaeper ‘Buipjing Aoy 1 °'H 1Q
mhmmc_mcu jediwayy jo ajnjiisuj ueipuj

(s1y 0v) Zz0Z ‘11dy YIOE 01 Azeniqad Yisz

(d10) weaboid diysuaajuj auljuQ

ZZOZ "Wdy yiE @SS o eg
P LLO Z707 30 N 3w

(i frero e 2000 5. 25 3 s e 380 i)

or, R - 495009 (B1.)

T aRNer Rgafene

54



Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

T TR fRgafinea

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

ABSTRACT

Solar ponds are probably the simplest and
least expensive technology for conversion of
solar energy to thermal energy. The solar pond
IS unique in its ability to act both as collector
and as storage. The cost of solar pond per unit
area is considerably less than that of any active
ponds attractive for district significant
quantities of fossil fuel in low- temperature
heating applications in non-urban areas.
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NAGA HANUMAN SOLVENTS OILS PRIVATE
LIMITED

e Established in 10" June 2004.
e Most Valuable Company in India.
e Market Value around 650.0 Lakhs.
e Progressive firm in the production of Fish feeds, Poultry feeds and Cattle
feeds of high Nutritional Quality.
e It is a Private Unlisted Company.

Naga Hanuman Solvent Oils Private Limitedis located in West Godavari Andhra
Pradesh India and it is a part of the Grain and oilseed Milling Industry.

Naga Hanuman Solvent oils Private Limited has 134
total Employees across all of its locations. There are 3 companies in the Naga
Hanuman Solvents Oils Private Limited Corporate Family.

Naga Hanuman Solvent Oils Private Limited is a
non-government company, incorporated on 10™ June 2004, it is a private unlisted
company.

Company’s authorized capital stands at 650.0lakhs and has 67.51635% paid-up
capital which is Rs. 438.86 Lakhs. Naga Hanuman Solvents Oils Private
limitedlast annual general meet happened on 30" September 2017.

Naga Hanuman Solvent OilsPrivate limited is
majority in manufacturing (food stuffs) Business from last 18years and currently
companies’ operations are active. Current board members and Directors are

MALLIPUDL.MADHURI LAKSHMI, NUKALA.BALAJI, RAMAKRISHNA

NUKALA and AMMAJINAKULA.
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indian oil and gas explorer and producer, headquartered in new delhi . ONGC
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to produce steel. To satisfy the demand of Blast Fum oven gas coming out
fuel and reducing agent from coke oven. From the coke et it e
from batteries many valuable chemicals like tar, ammont
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recovered and gas cleaned in the by-products plant I used as

the most Important products of tar

of
Hot Pressed Naphthalene is one Nt

distillation plant. Since it Is the most expensive product
improvement in Its yield Is an important task.

rtant process in the production of

The crystallization Is the most impo
. the crystallization process

naphthalene in the fractionating tank. Therefore,
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Abstract

PROJECT TITLE
To design suitable Heat Exchanger (Plate Type, Shell Type and Tube ete.) for efficient cooling
of hot debenzolised solar oil from 100 *C to 35 °C using technical water at 30 "C. Oil Flow

rate 135 m*/hr.
Benzol Recovery Plant (BRP) is a part of the Coke Oven and Coal Chemical Department. BRP

15 responsible for the recovery of Benzol, which s basically a mixture of benzene, toluene,
xylene and few hydracarbons, from the coke oven gas. Before the recovery of Benzol in BRP
the coke oven gas is made free of tar and ammonia. The recovery of benzol is accomplished
in series of scrubbers using solar wash oil. Solar wash oil Is an expensive product abtained
from oil refineries. The benzo! In wash oil is separated using steam. During the process of
extraction of benzol from coke oven gas, the solar wash oil reaches a temperature of about
1250°C. The gas after passing through the ammaonium sulphate plant passes through the
primary gas cooler where it is being quenched with the help of a cold water results it
reaches the temperature of (33-38) °C, after that it is being treated with sofar oil ar wash il
in the series of scrubber results the solar oil will absorb the benzol resent in it, for the better
absorption of benzol oil it Is recommended that the temperature difference between the
solar oll and the gas should fie between (3-5) *C. The wash oil thus obtained is termed as
debenzolised wash oil and has to be cooled to a temperature of about 480°C to be recycled
and reused for economical running of benzol recovery plant. The process of cooling can be
accomplished by using different types of heat exchangers. The process and different types
of heat exchangers available are studied in detail and using the most economical type of

heat exchanger and the design calculations are carried out.
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Abstract

Bhilal Steel Plant, rightfully known as the flagship unit of SAIL is also one of
the best integrated steel plants in the country and world. The gigantic
complex comprises several departments and shops; all interwoven and

interdependent in a way that the plant functions uninterruptedly and creates
new heights of performance and achievements regularly.

Since BSP is dependent on production of steel, we need iron in blast furnace
to produce steel. To satisfy the demand of Blast Furnace we need coke as a
fuel and reducing agent from coke oven. From the coke oven gas coming out
from batteries many valuable chemicals like tar, ammonia and Benzol are
recovered and gas cleaned in the by-products plant Is used as a fuel

Hot Pressed Naphthalene is one of the most important products of tar

distillation plant. Since it is the most expensive product of SAIL, the
improvement in its yield is an Important task,

The crystallization is the most important process in the production of

naphthalene In the fractionating tank. Therefore, the crystallization process
of naphthalene has been studled
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Design, Construction and Performance Analysis

of a 5 Kg Laboratory Ball Mill

Abstract- In the study, 2 5 kg laboratory bal mil has besn
designed, constructed, and its performan ce analysed. This
mmwmm‘:mnmmum:
and shaft powers required to drive the mill at the specfiod
capacity, and also to size the mill. After tha fabrication of the
ball mill, grinding test was conducted with the mil, using
lmuwrmmmLm:mmbmbvh
particle size analysis of the ground produst froe the mifl in
order 10 determre the parformance of the mill The design
results show that the minimum shaft powerreguired to drive
the ball mill = 0.2025 horsepower, the lengthef the mil at a
ﬂmmn«md!lnmiJHM.mmu’rd
shalt length and dismeter are 7122 mm and 30 mm
respactively. The resuls of the particle size analysis, before
anc after the gninding test, show that the vakues of Fes, Fa, Py,
and Px of the imestone that was fed Into the mil are650
microns, 1950 microns, 47.5 microns anc 85 microns
respectively. The fsbricated ball mil & effident in Rs
performance as the value of Pe of the prodacts from the mil
(ssnmns)tslnszh(loom;uu‘ntheduign
of the ball mil,

Keywards: laboratory ball mill, bond's equation, shaft
power, milling efficiency.

I.  Introduction

Ize reduction, or comminution, IS an impartant

operation i mining &nd mineral processing. It is

important because it can be used to: (i) produce a
finer, more marketable product, with specific size
distribution; (if) expose or liberate a valuable mineral so
that It can be extracted from the ore; or (iii) Increase the
surface area avallable for subsequent processing (Kelly,
1992). Size reduction is accomplished through the
process of cushing and grinding. Crushing, which is the
first mechanical stage of comminution, is accomplished
by reducing the size of run-of-mine ore down to 25 mm
(1 in) using eguipment that compress the cre against
ngid surfaces. The aguipment can also reduce the size
of the ore by impacting & against surfaces In a
constrained path, Grnding is the final stage of
comminution. It accepts feed from the crushing stage,
which ranges in size from 5~ 25 mm, and reduces itto a
size of about 10 - 200 mécrons,

The principle purposes of grinding are: (i) to
abtain the correct degree of [beration n mineral
processing; and (1) to Increase the specific area of the
valuable mineras for hydrometallurgical treatment, ie.

|

leaching. Grinding can ba accomplished by using rod
mils or bad mills. Rod mills are generally used as coarse
grindng machines while fine grinding & performed in
ball mills, using steel balls as the grinding medium.

A ball mil consists of a cyfindrical vessel
mounted on a stand at both ends which allows rotation
of the vessel around the certer ads. The mill is driven by
3 girth gear bolted to the shell of the vessel and 2 pinion
shaft moved by a prime mover. The prime movers are
usually synchronous motors equipped with an air eluech
o gear trangmission. After the mil Is charged with the
starting material (reck, are, ete.) and the grinding ball
media (balls), the mBing process takes place, The
milling process occurs during rotation as a result of the
transfer of kinetic energy of the moving grinding meda
Into the gringing product,

The desion of 3 ball mil can vary significantly
cdepending on the size of the required mil, the
equipment used to load the starting material (feeders),
and the system for discharging the cutput product. The
size of & mill is usually characterized by the “length-to-
diameater” ratio, which frequently varies from 0.5 to 3.5.
The starting material can be loaded ether through a
spout foader or by means of a single or double helcal
scoop feedar, Based on the discharge system, ball mills
are commonly cassified as overflow discharge mills,
grate discharge mills, and center periphery discharge
mils. Several bail mills have been invented for laboratory
sze reductions, pilet scale reductions, and industrial
grinding purposes, Al these inventions have been done
to proffer solutions to the problem of size reduction In
mineral processing.

Irrespective of the ball mill Inventions mentionad
above, which have been developed to salve the
problems encountered during size reduction in myneral
processing, laboratory bal mills are seldom available in
Nigeran markets. Most times, these ball mills are
imported from other countries, Again, with the nead for
Nigeria to revitalize her manufacturing sector In crder to
Increase productivity that will help to boost Nigeria’s
Gross Domestic Prodwct (GDP), there is the need to
encourage the design and preduction of kcally made
ball mills, which wil be used in the country's aducational
sector ond the sold mineral sector. These have
prompted the drive to design and fabricate this
laboratory  ball mill, hence, supporting the
industrialization of the country,
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Abstract

PROJECT TITLE
To design suitable Heat Exchanger [Plate Type, shell Type an

d Tube etc.) for efficient cooling

of hot debenzolised solar oil fram 100 °Cta35°C using technical water at 30 *C. Oil Flow

rate 135 m*/hr.

Coke Oven and Coal Chemical Department. BRP
ch is basicalty a mixture of benzene, toluene,
oven gas, Before the recovery of Benzol in BRP
the coke even gas is made free of tar and ammonia, The recovery of benzol is accomplished
in series of scrubbers using selar wash oil. Solar wash gil is an expensive product obtained
from oil refineries. The benzol in wash oil is separated using steam. During the process of
extraction of benzol from coke ayen gas, the solar wash oil reaches a temperature of about
1250°C, The gas after passing through the ammonium sulphate plant passes through the
primary gas cooler where it is being quenched with the help of a cold water results it
reaches the temperature of (33-38) °C, after that itis being treated with solar oil or wash oil
in the series of scrubber results the solar oil will absorb the benzol resent in it, for the better
of benzol oil it s rteommended that the temperature difference between the
solar oil and the gas should lie between (3-5) *C. The wash oil thus obtained is termed as
debenzolised wash oil and has to be cooled to a temperature of about 480°C to be recycled
and reused for economical running of benzol recovery plant. The process of cooling can be
accomplished by using different types of heat exchangers. The process and different types
of heat exchangers available are studied in detail and using the most economical type of

heat exchanger and the design calculations are carned out.
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Benzol Recovery Plant (BRP) is a part of the Coke Oven and Coal Chemical Department. BRP
is responsible for the recovery of Benzol, which is basically 2 mixture of benzene, toluene,
xylene and few hydrocarbons, from the coke aven gas. fefore the recovery of Benzol in BRP
the coke oven gas is made free of tar and ammonia. The recovery of benzol is accomplished
in series of scrubbers using solar wash oil. Solar wash oil Is an expensive product obtained
from oil refineries. The benzol in wash oll is separated using steam. During the process of
extraction of benzol from coke aven gas, the solar wash oil reaches a temperature
1250°C. The gas after passing Uvough e ammwonium suiphate plant passes tirougl e
primary gas cocler where itis being quenched with the help of a cold water results it .
reaches the temperature of (33-38) °C, after that it is being treated with solar ol or wash ol
in the series of scrubber results the solar oil will absorb the benzol resent in it, for the better
absorption of benzol oil its recommended that the temperature difference between the
solar oil and the gas should lie between (3-5) °C. The wash oil thus obtained is termed as
debenzolised wash oil and has to be cooled to a temperature of about 480°C to be recycled
and reused for economical running of benzol recovery plant, The process of @lhg can be
accomplished by using different types of heat exchangers. The process and different types

of heat exchangers available are studied in detail and using the most eronamical type of
heat exchanger and the design calculations are carrbed out.
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INTRODUCTION

Solvent recovery systems extract solvents for re-use out of
effluent streams they can reduce the demand for purchase of new
solvents & process inputs by recovering chemicals that can be
reused in production or to flush the system between runs. They
can also help manufacturers meet regulatory requirements or
process standards by cleaning waste streams before they are
released from the plant. The recovery of solvents from effluent
can be achieved with a variety of technologies. A common
recovery method is solvent distillation systems, but liquid-liquid
extraction, absorption systems, film evaporation, crystallization,
and membrane separation can also be used, depending on the
application. Distillation range is restricted by the azeotropic point.
Binary azeotropic mixtures, such as ethanol/water and IPA/water,
can be separated into their pure components by distillation by the
addition of a third component, so called the entrainer, which forms
a ternary azeotrope with a lower boiling point than any binary
azeotrope. The vapour moves up the column, and as it exits the
top of the unit, it is cooled by a condenser. The condensed liquid
is stored in a holding vessel known as the reflux drum. Some of
this liquid is recycled back to the top of the column and this is

called the reflux. The condensed liquid that is removed from the

2

RTTenE, Tt Afuitd

HoD, Chemical Engineering

weafrfy dweri / Institute of Technology
e oflews Riafaem, RawR (8.01.)

“ir Ghasidas Viehwavidvalava. Bilaspnr (045

102



Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

TS gRilE feafi=me

(@ RrseRrarers AR 2000 7. 25 3 dirles i Boa Redfarert)

or, R - 495009 (B1.)

Offline Summer Internship Programme
(OSIP-2022)
Chemical Engineering

Submitted in Partial Fulfilment of the Requirements for the mandatory Industrial Internship training
programme

Submitted by:

Tellaganji Amman joseph
Department of Chemical Engineering
Guru Ghasidas Vishwavidyalaya
Bilaspur, Chhattisgarh

May to June,2022

Oil & Natural Gas Corporation (ONGC)
Rajahmundry

ONGC, Godavarl Bhavan, Base Complex, Rajahmundry-533 106, East Godavari District
(A.P.) Telephone: 0883-2424348 (Office), 0883-2434386 (Fax)

www, mall onge.codn

MM’W

RrTeE, Tt sfuitd

HoD, Chemical Engineering

wafrf wwer/ Institute of Technology
% oflews Riafaem, RawR (8.01.)

nry Ghasidas Viehwavidvalava. Bitaspur (0.6

103



TH grie Rgafieraa

(s e s 2000 7. 25 skl vk ai fveferem)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

& pus Sges I areaiRenm s

W m ' ural Gas Corporation Limiled
oy Pt |
. S .

STAFF TRAINING INSTITUTE
RAJAHMUNDRY

DY 1006 022

PROJECT COMPLETION CERTIFICATE

This 15 to certify that Mr TELLAGANJI AMMAN JOSEPH,
Student of GURU GHASIDAS VISHWAVIDYALAYA
CHHATTISGARH, pursuing B.Tech(CHEMICAL
ENGINEERING),has successfully completed the High Standard
project work at ONGC, Rajahmundry, from 19.05.2022 to
10.06.2022, on the topic “THE PRINCIPLE WORK OF CASE
STUDY ON VARIOUS PRODUCTION OPERATIONS AT
DIFFERENT GGS, GCS AND REFINERY IN ONGC
RAJAHMUNDRY ASSET” under the guidance of SHRI P.
JAGANNADHA RAO GM(P), ONGC, RAJAHMUNDRY.

During the Project Work he performed effectively in
the assigned Project Work. We wish him all success in his

future endeavour.

N ST

G SRIRAM
Staff Training Institute
ONGC, Rajahmundry

G SRAM
B8 WREXECUTIVE &1
ONGE RAAMMUNDY

104



Guru Ghasidas Vishwavidyalaya
(A Centra University Estalished by the entralUniversities Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

TH grie Rgafieraa

(s e s 2000 7. 25 skl vk ai fveferem)

or, R - 495009 (B1.)

INTRODUCTION

ONGC: THE COMPANY WHICH ENSURES OUR NATION'S ENERGY SECURITY

ONGC IS THE FLAGSHIP NATIONAL OIL COMPANY OF INDIA. A MAHARATNA
WITH INTEREST IN E&P, REFINING, LNG, POWER, & NEW SOURCES OF ENERGY

ONGC Group of Companies comprises of Qil and Natural Gas Corporation Limited (ONGC-
The Parent Company); ONGC Videsh Limited (OVL - a wholly owned subsidiary of ONGC):
ONGC Nile Ganga BV (ONG BV- a wholly owned subsidiary of OVL) and Mangalore
Refinery and Petrochemicals Limited (MRPL - a subsidiary of ONGC).

Oil and Natural Gas Corporation Limited (ONGC) is India’s Most Valuable Company, having
a market share of above 80% in India's Crude Oil and Natural Gas Exploration and Production,
ONGC registered the highest profit among all Indian companies. Its production of Crude oil in
year 2017-18 Oil was 22.6 MT and of Natural Gas 23.484 billion Cubic Meters. Crude oll Is
the raw material used by downstream companies like 10C, BPCL, and HPCL to produce
petroleum products like Petrol, Diesel, Kerosene, Naphtha, and Cooking Gas LPG.

ONGC Videsh Limited (OVL) is overseas arm of ONGC, engaged in Exploration & Production
Activities. It trans-nationally operates E&P Business in 20 countries, making ONCC the
biggest Indian Multinational Corporation. In recent years, it has laid footholds in hydrocarbon
acreage in various countries including Ivory Cost and Australia. Nile Ganga BV is a wholly

owned subsidiary of OVL and has equity in producing field in Sudan,

Mangalore Refinery and Petrochemicals Limited (MRPL), where ONGC now owns 71.6%
equity, were taken over by ONGC in March 2003, Under ONGC’s management control, MRPL
has seen a major turnaround and its market valuation has increased 1100 %. MRPL has one of
the modern refineries in India at Mangalore having annual capacity of 9.69 MMTPA. It is the
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INTRODUCTION

Crude oil, liquid petroleum that is found accumulated in various porous rock

formations in Earth's crust and is extracted for burning as fuel or for processing
into chemical products.

Chemical and physical propertics

Crude oil i a mixture of comparatively volatite liquid hydrocarbons (compounds composed
mainly of hydregen and carbon), though it also contains some nitrogen, sulphur, and oxyzen
Those clements form a large variety of complex molecular structures, some of which cannot be
percent carbon by weight and 121

. ) . e
readily identified. Regardless of variations, however. almost all crude oil ranges from §

21087
0 15 percent hydrogen by weight

Crude oils are customarily characterized by the type of hydrocarbon compound that 1 most
prevalent in them: paraffins, naphthenss. and aromatics. Paraffins are the mast comman
hydrocarbons in erude oil; certain liquid paraifins are the major constituents of gasoline (petrol)
and are therefore highly valued, Naphthenes are an imporant part of all liquid refinery products
but they also form some of the heavy asphalt like residues of refinery processes. Aromatcs
generally constitute only a small percemage of most crudes. The most common aromalic in
crude oil is benzene, a popular building block in the perrochemical industry, Because crude oil is
& miixture of such widely varying constituenis and proportions. its physial proparties also viry
widely. In appearaace, for instance, it mnges from colourless o black. Possibly the most
important physical property is specific gravity (ie,, the ratio of the weight of equal volumes of @
crute oil and pure water st standard conditions), In [aboratory measuremen

1t 15 customary 10 assign pare water & measerement of 1] substances 1

tof specilic gravity,

hier than water, such as
crude oil, would receve mensurements 1ess than |, The pesrodeum industry, however, uses the

American Petrolewm Institute (APE) gravity scale. in which pure water has been arbitrarily
assizned an APL gravity of 107, Liquids highter than water, such as oil, have API gravines

numetically greater than 10. On the basis of their APL gravity, crude oils can be classitied as
heavy, medium, and light as follows

Heavy: 10=207 APT gravity
Mediun 20-25% AP gravicy
Light: above 257 API gravity
Crude oil also s categorised as “sweet™ or “sour” depending on the level of sulphur, which
occurs either as elemental sulphbur or wm compounds such as hydrogen sulphide. Sweet erudes
have sulphur contents of 0.5 percent or fess by weight, and sour crudes have sulphur coments of
| percent or more by weight. Generally, the heavier the crude oil, the greater its sulphur content
Excess sulphur s removed from ceude oil during refining, because sulphur oxides released into
the atmosphiere during combustion of ol are a magor pollutant
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I. Introduction: Overview of the Industry

Petroleum and derivatives such as asphalt have been known and used for almost 6000 years
and there is evidence of use of asphalt in building more than 600 years ago. Modem petroleum
refining began in 1859 with discovery of petroleum in Pennsylvania and subsequent

commercialization,

Oil and gas production includes exploration, drilling, extraction, stabilization. The underground
traps of oil and gas are called reservoir. Various types of traps are structural traps, stratigraphic
traps and combination traps Most reservoir contain water also along with oil and gas. Reserves
are classified as proven, probable and possible reserves. Earlier finding of oil and gas was

matter of luck and hit and miss process.
COMPOSITION OF PETROLEUM (CRUDE OIL):-

Petroleum (Crude oil) consists of mainly carbon (83-87%) and hydrogen (12-14%) having
complex hydrocarbon mixture like paraffins, naphthenes, aromatic hydrocarbons, gaseous
hydrocarbons (from CH4 1o C4H10), Besides crude oil also contains small amount of non
hydrocarbons (sulphur compounds, nitrogen compounds, oxygen compounds) and minerals
heavier crudes contains higher sulphur.
Organic
Compounds

Heteroatom

Compounds
(SNJO) /
] |
. |

1 J
Inorganic "—“ﬁ/ Organic

Compounds Compounds

S m e

Depending on predominance of hydrocarbons, petroleum is classified as paraftin base,

2
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