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Unin-2,Survey No: 2933,Behind Jalaranm Mandir,Kaikund-Kheda Road, Dholka-382225,Dist,-Ahmedabad. 
Phon�  : Ö2714-222444 / Emall : deepphafma79@gmal.corn 

CERTIFICATE 

Oale: 0J0ala623 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that MR DABHI VISHALKUMAR DIPABHAL has completed his 
training in our organization during the period of 30/01/2023 to 20/02/2023. 
This Certificate is being submitted in partíal fulfillment of the requirement 
of the award of'MASTER OF CHEMISTRYof The Department of Chemistry, Gujarat 

Arts & Science College, Ahmedabad. 

Wishing him best of luck 

FOR DEEP PHARMA 

During thËs periad we found him Disciplined, Enthusiastic, Sincere, Honest and Hard 
working. We wish him every s erv success in his future Endeavors. 
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ELLISBRIDGE 
AHMEDABAD-380009 

GUJARAT, INDIA 
APRIL 2023 

1 

Exam No. : 



CERTIFICATE OF INDUSTRIAL TRAINING 

Industrial Training Certificate 

To Whomsoever It May Concern 

Dishman Carbogen ArncS 

For Dishman Carbogen Amcis Limited 

bshenan Cartogen Armcis 1d 
Plot No, 1716/11, 12 & 1216/20 to 26, 

#hase-iv, Gioc Eatate, Narpda 
Ahmedabad 382390 

Gujarat, india 
CIN: L74900GI2007PCOS)3J8 

This is to certify that Mr. Harshkumar Bharatbhai Dave 
Student of M.sc (Semester - 4) from Gujarat arts and science 

College, Gujarat University, has undergone Industrial training 
at our company for the duration of 05/01/2023 to 
31/01/2023. 

We wish him all the success in his future endeavors. 

Authorized Signatory 

During this period, his working and behavior was found to be 

satisfactory. 
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EROMA 

CERTIFICATE 
EROMA PETROCHEMICALSPVT LTD4 

This is to certiiy that Miss. Ghanchi Hiba Mohammed Javed, student of M.Sc.{ Orgaric Chemistry ) has 
under gore lndustrial Training Program for 20 Jan 2023 to 10 Feb of 2023 at the Ercma Peirochernicals 
Pt Ltd, sslarpura Kheda. 

Place: Malarpurz Kheda. 

Date: 202223 

As a partial fulfiment of the requirement for Master of Science, Miss. Ghanchi Hiba nohasmnmed Javed. 
Has satistactoriy completed his training in stipulated tine period. 

7ydus Hospital Road, ThalteJ, Ahinedab3d -380058, Gujarat. 

Certifiçate 
TO WHOM IT MAY CONCERN 

During the trainiaz period, He was found punctual in attendance and enthusiastic in his gursuit. 

This certczte 5 issued to him ony for purpose of the industrial training. 

Mr. thulesh Pawar 

We wish hirn pood 'uck for all future endeavors and a brignt career. 

(CM.D 

for roAAPEIRERAICA pVT. LTD. 

Registefcd & Corporate Office : 
109,fi1st Floo, Ayana Comple, 

CIN:023209GJ2012PIC071990 Works : Old Suvey No. 2 10, New Survey No. 249, Village:Malarpura, Tal. & Dist. Kheda -387540, Gujarat. 9 +91 75758 08729O infoDeron3.inO www.eroma.Jn 
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SIK 
MFG. OF: DYES 

Date : February 9, 2023 

SHREEJI 
KRUPA ENTERPRISE 

TO WHOMSOEVER IT MAY CONCERN 

This is to certify that GOHIL SHAKTISINH DILIPSINH student from Gujrat arts and science 
college, AhmedYbad have undergone In- Plant Technical know - how training in QC and R&D 
department from 18" January to 07" February 2023 in our Organization. He has covered all 
the Departments to study about the relevant details for his further studies. 

Plzr tic.i212(2, Pho:ei. 

By Shaktisinh Gohil 

We found him sincere .hard working during the timè of training and we wish him all the 
success for his or her future endeovors. 

Thanking you, 

For Shreejikrupa enterprise. 

35.23 E-ng:threej)?20: 

Gujarat Arts and Science College 

Yours faithfully 

Fos, Shreejikrupa Enterpise 

Partner 



NO 

1 

3 

4 

5 

7 

By Shaktisinh Gohil 

INDEX 

TITLE 

Introduction of company 

Department 

Instruments 

Product of the company 

Process Flow Chart 

Summery 

Referènces 

Gujarat Arts and Science College 

PAGE 

18 

20 

24 

25 

26 



CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


Gujarat University 

509: INDUSTRIAL TRAINING 

An Industrial training report submitted for the degree of Master of Science in 
chemistry to Gujarat University. 

Submitted by 
Roll No. 

: Neelkumar Mahendrabhai Kaneria 
:11 

University seat No. : 

M.Sc. semester -4 

Ke 
Depart1ment of Chemistry, 

Gujarat Arts and Science college, 
Ahmedabad-380009. 

Guided by: Prof. K. R. Patel, 
Gujarat Arts and Science College, 
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GLOBAL 
Appros cd by FDA-GoNernment of Gujurat Licence No. : GIVS7/42 

FF27 to 32, Astha-ll Complex, Opp. Bhavan1 Paty Plot, Madhav School Road, Vastral, Ahmedabad- 3824|8, Gujarat, Ind1a 
Website: www.giobalanalyticallab com E-mail: support@globalanalyticallab com 

Analytical Laboratory| 

TO WHOM IT MAY CONCERN 
This is to certify that Kaneria Neelkumar Mahendrabhai a 

student of MSc. (Organic Chemistry) from Gujarat Art's & Science 
collage, Gujarat University has completed his industrial training from 
06/01/2023 to 27/01/2023 in Global Analytical Laboratory under my 

guidance and it is up to my satisfaction. 

He regularly attended in our organization and shown keen interest 
in his training. His performance was found to be satisfactory. 

We wish him all success in future assignment. 

Thanks and Regards, 
Yours Faithfully 

Aayushi Pandya 

For Hbal Analytical Laboratory 
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CHE (O) 509 INDUSTRIAL TRAINING 
REPORT 

SUBMITTED TO 
GUJARAT UNIVERSITY 

IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE 

DEGREE OF 

MASTER OF SCIENCE 
IN 

CHEMISTRY (ORGANIC) 
BY 

UNI. EXAM NO. 

STEPHYE. KHARADI 
ROLL N0: 12(GIA) 

GUJARAT ARTS AND SCIENCE COLLEGE, 
GUJARAT UNIVERSITY. 

UNDER THE SUPPORT AND GUIDANCE 
OF 

PROF.K.R.PATEL 

APRIL 2023. 



CERTIFICATE 

GLOBAL 
Analytical Laboratory| 

Approved by FDA-Government of Gujarat Licence No, : GTLS7/42 

FF27 1o 32, Astha-I| Complex, Opp. Bhavani Party Plot, Madhay Sehool Rod, Vastral, Almedabad-382418, Cujart, India 
Website: www.globalanalyticallab.com E-mail :Support@globalanalyticallab,com 

CERTIFICATE 

This is to certify that Kharadi Stephy Erik a student of M.Sc. (Organic 
Chemistry) from Gujarat Art's & Science collage, Gujarat University has 
completed her industrial training from 18/01/2023 to 10/02/2023 in 
Global Analytical Laboratory under my guidance and it is up to my 
satisfaction. 

She regularly attended in our organization and shown keen interest 

in her training. Her performance was found to be satisfactory. 

Hiteindr9ohipati 

We wish her all success in her future assignment. 

Thanks and Regards, 
Yours Faithfully 
For,oGAalytical Laboratory 



Classification of Chromatographic method: -

Different methods were attempted for classification of chromatography: -

A] According to mechanism of separation: -
(1) Adsorption Chromatography 
(2) Partition Chromatography 
(3) lon Exchange Chromatography 
(4) Molecular Exclusion (Size Exclusion) Chromatography 
(5) Zone Electrophoresis 
(6) Affinity Chromatography 
(7) Chiral Chromatograph 

B] According to Mobile Phase: -
In this regard chromatography is classified into: -
(1) Liquid Chromatography (LC) 
(2) Gas Chromatography (GC) 
MOBILE PHASE 

GAS 
GAS CHROMATOGRAPHY 

(GC) 

LIQUID 
LIQUID CHROMATOGRAPHY 

(LC) 

phase): -
(1) Plane Chromatography 

(a) Thin Layer Chromatography (TLC) 

STATIONARY PHASE 

(b) Paper Chromatography (PC) 

LIQUID 
GAS-LIQUID CHROMATOGRAPHY 

(GLC) 
SOLID 
GAS-SOLID CHROMATOGRAPHY 

(GSC) 
LIQUID 
LIQUID-LIQUID 
CHROMATOGRAPHY 

(LLC) 

C]According to The Technique: (Methods of holding the stationary 

SOLID 
LIQUID-SOLID CHROMATOGRAPHY 

(LSC) 

12 
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GLOBAL 
Ånalytical Laboratory| 

Global Analytical Laboratory 
Ahmedabad 
Address: 27, Astha-ll Complex, Opp. Bhavani Party Plot, Madhav School Road, Vastral, 

Ahmedabad, Gujarat, India-382418 
Phone: +91 99135 22863 

Email : support@globalanalyticallab.com 

Gujarat Arts and Science College 
Perpetuating Education Through Gènerations 

Estd:1860 

Address: Ellisbridge, Ahmedabad, Gujarat 380006 

REPORT SUBMITED BY:- MODI JONEEL SURESHBHAI 

ROLL N0.:- 15 (GIA) 

Government of Gujarat 

BRANCH:- ORGANIC CHEMISTRY 



GLOBAL 
Apprevel by FDA-Cavemnent of Gojarat Licence So. : GTLUS742 

Analytical Laboratory| 

PHI27 to 32, Astha-Ii Complex, Opp. Bhavani Party Plot, Madhav School Road, Vastral, Ahmedabad-382418, Gujarat, India 

Website : www.globalanalyticallab.com 
E-mail : support@globalanalyticallab. 

TO WHOM IT MAY CONCERN 

This is to certify that Modi Joneel Suresh bhai a student of M.Sc. 

(Organic Chemistry) from Gujarat Art's && Science collage, Gujarat 

University has completed his industrial training from 06/0/2023 to 

27/01/2023 in Global Analytical Laboratory under my guidance and it is 

up to my satisfaction. 

He regularly attended in our organization and shown keen interest 

in his training. His performance was found to be satisfactory. 

We wish him all 'süccess in future assignment. 

Yours Faithfülly 
Thanks and Regards, 

Aayânihdya 

For GaAnalytical Laboratory 
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SUBMITTED 
TO 

GUJARAT ARTS AND SCIENCE COLLEGE 
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INDUSTRIAL TRAINING REPORT 

IN PARTIAL FULFILLMENT OF THE 
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IN 
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Exams No.: 

ORGANIC CHEMISTRY 

SUBMITTED BY 
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M.Sc. SEMESTER-4, ORGANIC CHEMISTRY 
|ROLL NO.16| 

GUJARAT, INDIA 
MARCH-2023 

GUJARAT ARTS AND SCIENCE COLLEGE 
ELLISBRIDGE, AHMEDABAD-380006, 
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INDUSTRIAL TRAINING CERTFICATE 

Unit-2, Survey No: 293/3, Behind Jalaram Mandir, Kalikund-Kheda Road, Dhoika-382225,Dist.-Ahmedabad. 
Phone : 02714-222444 / Email : deeppharma79@gmail.corn 

INDUSTRIAL TRAINING REPORT 

This is to certify that MR MOMIN MHAMMADFAIZAN JAFARHUSAIN has 
completed his training in our organization during the period of 06/01/2023 to 
31/01/2023 

Wishing him best of luck 

D:ST. 

This Certificate is being submitted in partial fulfillrnent of the requirement 
of the award of "MASTER OF CHEMISTRY" of Gujarat Arts and Science College, 
Gujarat University, Ahmedabad. 

HREOABA 

DHO 

During this period we found him Disciplined, Enthusiastic, Sincere, Honest and Hard 
working. We wish him every success in his future Endeavors. 

Date: 

TO WHOM SO EVER IT MAY CONCERN 

FOR DEEP PHARMA 
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Unit-2.Survey No 293/3.Behind Jalaram Mandir. Kaikund-Kheda Road,Dholka-362225.Dist -Ahmedtabad. 
Phone : 02714-222444 I Email: deepghama79gmail com 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that MR MOMIN MOHAMMADREZA IRSHADHUSEN has 
completed his training in our organization during the period of 06/01/2023 to 
31/01/2023 

Dale o2o/ 2023 

This Certificate is being submitted in partial fulfillment of the requirement 
of the award of "MASTER OF CHEMISTRY" of Gujarat Arts and Science College, 
Gujarat University, Ahmedabad. 

During this period we found him Disciplined, Enthusiastic, Sincere, Honest and Hard 
working. We wish him every success in his future Endeavors. 

Wishing him best of luck 

FOR DEEP PHARMA 
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CHE (509) INDUSTRIAL TRAINING 

Submitted by: 

SRENGINEERS, HAZIRA PLANT, 

Roll no. - 18 

HAZIRA, SURAT-394510 

Submitted in partial fulfilment of the 

Requirement for the award of the degree of 

Nayka jency bhagubhai 

MASTER OF SCIENCE (SEM-4) 

GUJRAT ARTS AND SCIENCE COLLEGE, ELLISBRIDGE-380006 

IN 

(ORGANIC CHEMISTRY) 

Submitted to 

Enrolment No. - 202102300522 
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April - 2023 

Mentor: 

pf.C B Srivastav 

Associate professor 
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CERTIFICATE 

SE SR ENGINEERS 

3| Page 

D47. JAYRAJ SOCIETY, ICHHAPORE NO.03, HAZIRA MAIN ROAD, SURAT- 394510, GUIARAT 
(M) 9712310766, 8735079963 

E MAIL: engineers22@gnail.com 

CERTIFICATE 
This is to certify that Miss. Jency Bhagubhai Nayka, student of M.Sc.Chemestry (4rnh Sem.) 
from Gujarat Arts and Science College, Elishbridge Ahmedabad has completed the 
industrial training at our organization M/s. SR Engineers, Surat ONGC Hazira (Cogen steam 
system) site during Date. 05/01/2023 to 31/01/2023. 
During his training period we found him sincere, punctual and hard worker. He has 

submitted his project report to us. 
We wish him a <uccessful career in future. 

Yours Faithfully 
For SR ENGINEERS 

sURAT 
Athofized Sing. 
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:(079) 2630 4677- 1969 -5131 
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Authurized Signatory 

ARA 

Certificate for Industrial Training 

Rhatib 

To whOmsoever it maY concern 

AHMEDABAD TEXTILE INDUSTRY'S 
RESEARCH ASSOCIATION 

This is to certify that Mr. Dhrumil Kirtikumar Panchal, student of M.Sc. semester IV, 
Organic Chemistry, Depart1nent of Chernistry, Gujarat Arts & Seience College (Ahmedabad) has 
successfully completed the one-month lndustrial Training program at our prestigivus 
institute ATIRA (Ahmedabad Textile Industry's Research Association) from 
23rd January, 2023 to 28th February, 2023 

Ms. Fahimunnisa Khatib 

(In-charge/Technical manager) 

P.O. : Ambawadi Vistar, Ahmedabad-380015. india 
Phone:(079) 2630 7921-7922- 79235132 

Fax : (079) 2630 4677-1969- 5131 

This Certificate is issued to hin as a part of the partial fuifllnent of M.Se. Degree in Chenistry 
for the Year 2022-2023. During the training be was iavolved in Physico-Chemical Analysis, 
Instrumental Training of UV-VS Spetrophotoneter, Inductive Coupled Pias1na-Optical 
Ermission Spectrophotorneter (ICP-OES), Gas Chromatography (GC-FCD) in water, waste water 
and Textie Parameters. 

Bco Testing Laboratory 
Chemstry Division 

ATRA 

E-fmail :atiraad1@sacharnetin Website: w.atir a.in 

He was found punctual, hardworking and inquisitive during the training program and we wish him every success in lifc. 

LE INDU TRY'S 

AlIRA 

Date: -13/03/2023 

Áuthorized Signatory 

Mr. M.R. Parikh 

Authorized Signatory 
Chemicai AnaBytical Testing Laberatarg 
ATIRA, Ahmadabad 
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Certificate for Industrial Training 
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To whomsoever it may concern 

Bo Testing Laboratory 
Chemistry Division 

AlTRA 

AHMEDABAD TEXTILE INDUSTRY'S 

This is to certify that Mr. Parmar Nishantkumar Bhavanbhai, student of M.Sc. 
semester TV, Organic Chemistry, Department of Chemistry, Gujarat Arts & Science College 
(Ahmedabad) has sucessfully completed the one-month Industrial Training program at 
our prestigious institute ATIRA (Ahmedabad Textile Industry's Research 
Association) from 23rd January, 2023 to 28th February, 2023 

RESEARCH ASSOCIATION 

This Certificate is issued to him as a part of the partial fulfll1ment of M.Sc. Degree in Chemistry 
for the Year 2022-2023. During the training he was involved in Physico-Chemical Analysis, 
Instrumental Training of UV-VIS Spectrophotometer, Inductive Coupled Plasma-Optical 
Emission Spectrophotometer (1CP-OES), Gas Chromatography (GC-ECD) in water, waste water 
and Textile Parameters. 

OUSTRYS RESE 

P.O. : Ambawadi Vistar, Ahmedabad-380015. India 
Phone : (079) 2630 7921- 7922- 7923 -5132 

He was found punctual, hardworking and inquisitive during the training program and we wish 
him every success in life. 

AIRA 

Fax : (079) 2630 4677 -1969 - 5131 

NOIL 

E-mail : atiraad1@sancharnet.in Website:www.atira.in 

CH ASSO 

Date: -13/03/2023 

Authorized Sigratory 

Mr. M.R. Parikh 

Athsrized Signatory 
Caemicat AnaiyBical Testing Laboratory 
ATIRA, Ahnedabad. 
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CERTIFICATE OF TRAINING 

We wish her EVERY SUCCESSS IN HER FUTURE endeavors. 

For, Meghmani tndustries Limited, 

MEGHMANI INDUSTRIES LIMITED 

Corporae 

This is to certify that Ms. Patel Gayatriben, a student of 4* Semester of M.SC in Organic Chemistry. From Gujarat Arts & Science Coilege at Ahmedabad, has undergone Industrial Training in our Company from 13h January 2023 to 10 February-2023. We have found her very sincere, keen and co-operative. 

Executive (HR & Admin) 

ohce & 

Unt iV 

CERTIFICATE 

MEGHMANI 

Plot ta 2, hse GDC tustu kstat, Vatra, heáatad sa2445, Gurak. tpda 
rie. 93-79 29SI , s81338 

INDUSTRIES LTD 

10* February 2023 
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SIDMAKNDA 
Sidmak Laboratories (India) Pvt. Ltd. 

CIN: U24230GJ 1983PTC006167 

Date: 08/02/2023 

Works &Registered office 
Survey No,4862,4063,477984785, 
National Highway No. 48, Abrama, 
Post Box No. 121, Valsad-396001 
Gujarat, India 

She was found to be sincere and hardworking during the training period. 

Training Completion Certificate. 

This is to certify that Ms. Patel Hetalkumari Khandubhai, currently M.Sc student frorn Gujarat Arts And 

Science Coiicge, Ahmedabad . has successfully compieted her industrial Training at our organization from 
o_ Jan.2023 to 08" Feb.2023. 

We wish her all the best for her future endeavors. 

SUNIL PATEL 

For Sidmak Laboratories (I) Pvt. Ltd., 
ORIES 

(VALSAD 

Contact: 

(ASST. G. M-PERSONNEL & ADMINISTRATION) 

Phone: +91 6356 399001/399002 
+91 6356 399003/399004 

E mail: info@sidmak.com 
Web. : www.sidmak.com 
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SHREEJI 
KRUPA ENTERPRISE 

TO WHOMSOEVER IT MAY CONCERN 

This is to certify that PATEL SÁNVI DILIPBHAI Student from Gujrat arts andscience college, 
Ahmedabad have undergone In- Plant Technical know- how training in Q C and R&D 
department from 18"" January to 07 February 2za23 in our Organization. Shejhas covered ali 
the Depart1ments to study about the relevant details for her further studies. 

We found him sincere ,hard working during the time af training and we wi_k him all the 
SUCcess for her future endeavors. 

Thanking you, 
Yours faithfully, 

For Shreejikrupa enterprise. 

For, Shreejikrupa Eaterprise 

Partner 

Plot No.131/2 (F2) Phase-i, Morden Bakery Road, G.D.C, NARODA, Ahme dobad-382330. " Ph. (079) 22801034 M. 98250 30234, 9898386929 E-mail: shreeji3 20@gmoil.com 
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Approved by FDA-Goveronent of Gtiarat Licence No. : GT37/42 FF27 to 32. Astha-ll Complcx, Opp. Bhavani Party Plot Madhav School Road, Vastral, Ahmedabad-38241B, Giarat, Inla Website : www.glotbalanalyticallab.com 

Analytical Laboratoryi 

TO WHOM IT MAY CONCERN 
This is to certify that Patel Shrevansh Parshottambhai a student 

of M.Sc. (Organic Chemistry) from Gujarat Art's & Science collage, 
Gujarat University has completed his industrial training from 18/01/2023 
1o 10/02/2023 in Globa! Analvtical Laboratory under my guidance and it 
iS up to my satisfaction. 

He regularly attended in our organization and shown keen interest 
in his training. He performance was found to be satisfactory. 

Thanks and Regards, 
Yours Faithfully 

E-mail: support@globalanalyticallab.com 

We wish his all success in future assignment. 

HihéndaPrajapati 

For, GBptal Analytical Laboratory 
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GLOBAL 
FF27 to 32, Astha-l Conplex, COpp, Bhavani Paty Plot, Madhay Sehool Road, Vastral, Ahmedabad-3824 18, Gujarat, India 

Website : www.globalanalyticallab.com 

Apprvved by FDA-Government nr Gujarat Licence No. : GTLUSI42 
Analytical Laboratory| 

TO WHOM IT MAY CONCERN 

This is to certify that Patel Yashkumar Natwarlal a student of 
M.Sc. (Organic Chemistry) from Gujarat Art's & Science collage, 
Gujarat University has completed his industrial training from 21/01/2023 
to 13/02/2023 in Global Analytical Laboratory under my guidance and it 
is up to my satisfaction. 

He regularly attended in our organization and shown keen interest 
in his training. He performance was found to be satisfactory. 

Thanks and Regards, 
Yours Faithfully 

E-mail: support@globalanalyticallab.com 

We wish his all success in future assignment. 

Hido Reajapati 

For tekzAnalytical Laboratory 
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To Whom It May Conccrn 

This is to certify that Mr. Yovankumar Pankajbhai Patel Enrolment No; 202 102300348 , MSC 

Organic Chemistry, Gujarat Arts and Science Collage has worked as QC Analyst trainee in 

Our organization. He worked with our organization from 17* Jan 2023 to 14th Fcb 2023. 

He had enhanced himself with numerous skills and work experience. 
As a, QC Analyst traince, he has showcased his sincere efforts and cxcellent performance til! 

the date he has joined. 

We wish him all the best for his bright future carrier. 

For Accretion Pharmaceuticals 

The ovcrall experiencc of working with himn has bcen a grcat Cxpcricncc for us. 

Authorised Signatory 

1gh Feb 2023 

AccretiOn' 

AARM 

Pharmoceu ticals 

AHHEDABAD UTIC 

22/29 Kcelon Industrial Park-1, Behind Intas Pharmaceuticals, Vasna-Chacharwadi, Ta-Sanand, Dist-Ahmedabad 382 213. Guiaat INDIA 
Mabilo 491 9723755277 I 9624381960 1 9723935999 Email : into @accretionpharma.com, Website : www.accretionoharmma.com 
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CERTIFICATE OF TRAINING 

MEGHMANI INDUSTRIES LIMITED 

CERTIFICATE 

Patei PrAtik 

This is to certify that Ms. Radadiya Snehaben, a student of 4 Semester of M.Sc 
in Organic Chemistry. From Gujarat Arts & Science Coltege at AhmedYbad, has a 
undergone Industrial Training out 

We wish her EVERY SuCCESSS IN HER FUTURE endeavors. 

February 2023we 

Eor Meghinani ndustr es Limited 

MEGHMANI 
INDUSTRIES LTD 

Executiye (HR B Admin) 

10 Februaty 2023 

hav found her very sincere, keen and co operative 
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GLOBAL 
Approved hy I)A-Government of (iujarat Llcence No. : GTNA2 

FF27 to 32, Asuha-|) Copples. Opp, Bhavani Party Plot, Madhav School Rond, Vastral, Ahmedabad-3824 I8, CGujarat, India 

Websile : www.globalanalyticallab.com 
E-mail : support@globalanalyticallab.com 

Analytical Laboratory| 

This is to certify that Shaikh Aayeshabegam Mo.Hanif a student of 

M.Sc. (Organic Chemistry) from Gujarat Art's & Science collage. 

Gujarat University has completed her industrial training from 18/0|/2023 

to 10/02/2023 in Global Analytical Laboratory under my guidance and it 

is up to my satisfaction. 

She regularly attended in our organization and shown keen intcrest 

in her training. Her performance was found to be satisfactory. 

Thanks and Regards, 
Yours Faithfully 

KICAL 

CERTIFICATE 

We wish her all success in her future assignment. 

H<ty8apati 

For, Cletal Analytical Laboratory 
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GUJARAT ARTS & SCIENCE COLLEGE 
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APRIL 2023 
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Certificate: 

Date-02/02/2023 

This is to certify that Mr. Suthar Nishil Birenkumar student of MSc. 
Sem -4 (Organic Chemistry) from Gujarat Arts And Science College has 
successfully completed his industrial training for 21 days from 09/01/2023 to 
02/02/2023 in our Research & Development,Quality Control and Production 
department at our company Laakoonaa Reaction. 

Yours Sincerely 

During the period of his training he had been found sincere, honest, 
and hardworking to duties allotted to him. 

For, 

TO WHOMSOEVER IT MAY CONCERN 

For laakoonaa Reactions, 
(Gopinath Chemech. LTD.) 

Au 

Laakoonaa Reactions 

We wish him all the success in his future endeavour. 

.aREACTIONS 

MFG & EXPORTER OF DYES & INTERMEDIATES 
56/0-2, Bharat Cement Compound, Kiran Ind. Lane, Phase-! G.I.D.C. Vatva, Ahmedabad - 382445. Gujarat, (India) 
Telelex : 25833214, 25894061, 9909032747 

Slgn./Partner 

Authorised Signature 

Admin, ofice : A/709, Atma House Opp. Old R.B.I. Ashram Road, Ahmedabad - 380O09 Tel. : 26582412/ 14 
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VWebsite 
Approved by FD AGovernent of Gujarat Licence No. :GLJ37/42 

GLOBAL 
0 52. Astha I| Complex, Opp. Bhavani Parly Plot. Madhav School Road, Vastral, Ahmedabad-382418, Gujarat. India 

Www.alobalan lyiic all.ib.com E-mail: supporiDglobalanalylicallab.com 

Analytical Laboratory 

TO WHOM IT MAY CONCERN 

This is to certify that Thummar Dhaval Bhagavanbhai a student 
of M.Sc. (Organic Chemistry) from Gujarat An's & Science coBlage, 
Gujarat University has completed his industrial training from 18/01/2023 
to 10/02/2023 in Global Analytical Laboratory under my guidance and it 
is up to my satisfaction. 

He regularly attended in our oganization and shown keen interest 
in his training. He performance was found to be satisfactory. 

Thanks and Regards, 

We wish his all success in future assignment. 

Yours Faithfully 

Hinedteo aapati 

For, o1OABAnalytical Laboratory 
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CERIIFICATE 
This is to certify that Mr. Vasava Divyeshkumar Pratapbhai, student of M. Sc. from Gujarat Arts & Science College, Akmedabad has completed the industrial training at our unit 

We wish him a successful career in future. 

S. M. SHUKLA. 
G.M. 

Ouring his training, we found him sincere, punctual and hard 
worker. He has submitted his project report to us. 

ISOOAR 

January 29, 2023. 

CORPORATE OFFICE:MEGHMANI HOUSE". ShAEE, 
PiONE: 91-79-266A0668/69 FAK 91 79 26¬4C6:C E . 
Srte wwW.mechmani,com 
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29/01/2023. 
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This is certify.that Mr. Vasava Jasminkumar Gurjibhai, a student of 

M.Sc. Chemistry. Sem-4. from Gujarat Arts & Science College, 
Ahmedabad has completed his Industrial training at our unit Valiant 
Organics Ltd. Jhagadia, Bharuch During 08/01/2023 to 29/01/2023. 

During his Training, We found him Sincere, Punctual and hard 

Worker. He has submitted his project report to Us 

We wish him success in his future career. 

For, Valiant Organics Ltd, Jhagadia 

Authori[ed Signatory 

Date: 2gth Januar-2023 

Factory: Unit I, Plot No. 775, 776, 777, 915, 914/1, GIDC Jhagadia, Bharuch-393110, Gujarat. 
Regd. office: 109, Udyog Kshetra, 1st Floor, Mulund Goregaon Link Rd, Mulund West, Mumbai 400 080, India. 

91 22 6797 6683 " info@valiantorganics.com " www.valiantorganics.com 
CIN N.: L2423OMH2005PLC151348 
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INDUSTRIAL CERTIFICATE SCANNED COPY 

SHREEJI NDUSTRIES 
Mtg. & Exporters of : Reactive Dyes 

435 & 436, Phaseo - 1, aLD.c, Vatvs, Near Vinzol Approach, Ahmedabad-302 445. 
M.: 90250 47409 - Emeil: vedprakesh.shreeji®gmoilcon 

CERTIFICATE 

This is to certify that Ms. Yadav Shrutiben S, student of M.Se. from Gujarat 
Arts and Science College, Elisbridge has completed the industrial training at our 
unit Shreeji Industries, Ahmedabad during 01/02/2023 to 21/02/2023. 

PROPRIETOR. 

During his training, we found him sincere,punctual and hard worker. He has 
submitted his project report to us. 

We wish him successful career in future. 

Date : 22/02/2023 

For, SHREEJI INDUSTRIES 
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An Industrial training report submitted for the degree of Master 
of Science in chemistry to Gujarat University. 

GUJARA! UNIVERSITY 

Submitted By: - Monaben Rasikbhai Adodariya 
M.Sc. Sem :4 

Associate professor 

AS14* 204 Cooa 

Guide by:- Prof D. H. Gandhi 

Ahmedabad. 

University Seat No: 

Gujarat arts and science college, Ahmedabad 
Department of Chenmistry, 

Gujarat arts and science, 
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Associate professor 
Gujarat arts and science college, 
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Certificate of Experience 

To whomsoever it may concern, 
This is to certify that Mr. Uttamkumar Mansukhbhai Ladani Student of Gujarat Arts & Science college, Ahmedabad. Has undergone industrial training of 150 hours according to requirement by PCI with our organization in manufacturing and formulation department fróm 09th 

We have found him to be self-starter who is motivated, duty bound and hard working. He worked sincerely on his assignments and his performance was Par excellence. 

We wish him best of luck for his future. 

ZEON BIOTECH PVT LTD 

AUTHORISED SIGNATORY 

January 2023 to 30h January of 2023. 
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Submitted to 

Prof. D. H. Gandhi 

Head of departmnent 

Prof, C. Srivastav 
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INDUSTRIAL TRAINING 

CERTIFICATE 

Unt-2,5urvey No 2933 Behirnd Jaiaram Manit RalkkiKhata Road DhoKnA2223 Det -Abedabs s Phone: 2714-222AA Enait: Geegtamamaot 

Datea joato3 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that MR MAKWANA DIPAKBHA SOMABHAI has completed his 
training in our organization during the period of 30/01/2023 to 20/02/2023. 
This Certificate is being submitted in partia! fulfillment of the requiremnent 
of the award ofMASTER OF CHEMISTRY of The Department of Chenmistry, Gujarat 
Arts & Science College, Ahmedabad. 

FOR DEEP PHARMA 

During this period we found him Discipined, Enthusiastic, Sincere, Honest and Hard 
working. We wish him every success in his future Endeavors. 

Wishing him best of iuck 
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PAPER NAME: 
INDUSTRIAL TRAINING REPORT 

SUBMITTED 

TO 

THE GUJARAT UNIVERSITY 

IN PARTIAL FULLFILLMENT OF THE 

REQUIREMENTFOR THE DEGREE OF 

MASTER OF SCIENCE 

IN 

CHEMISTRY 

BY 

NAME OF STUDENT: Meriaya Samir R 

DEPARTMENT OF CHEMISTRY 
SCHOOL OF SCIENCES 
GUJARAT UNIVERSITY 

Exam No. 

AHMEDABAD-380009 
GUJARAT, INDIA 
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INDUSTRIAL CERTIFICATE SCANNED COPY 

Approyed by FiA-GoverRment otCjarat kence Ne.GTI7A 

GLOBAL 
FE27 to 12Asdho-n Complex, Opp, Bhavaní Paty Plot, Madhav School Rosd, Vastrol, Ahmedabad. 382418,Gujaa, Yndin 

Website wwwglobalanalyticallab.com Email: support@gobaianalyticalab con 

Analyticat Laboratory 

TO WHOM ITMAYCONCERN 

This is to certify that Mr. Meraiya Samir Rajeshbhai a student of 

M. Sc. Sem-4 (Organnc Chemistry) from Gujarat arts & Science College. 
Ahmedabad has completed his industrial training from 01/02/2023 to 
28/02/2023 in Global Analytical Laboratory under ny guidance and it is 
up to ny satisfaction. 

He regularly attended our organization and shown keen interest in 

his training, His performance was found to be satis factory. 

Thanks and Regards, 
Yours Faithtully 

We wish him all success in future assignment. 

Hitendra Prajap AU 

For, Global Anayë Laboratory 
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BY 

DIVYA MiSHRA 

DEPARTMENT OF CHEMISTRY 

GUJARAT ARTS & SCIENCE 
GUJARAT UNIVERSITY 

AHMEDABAD-380006 
GUJARAT, INDIA 

APRIL 2023 

Exam No.: 
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Roll No.: 64 
CHE (O) 509 

SUBMITTED TO 

INDUSTRIAL TRAINING REPORT 

FOR THE DEGREE OF 

GUJARAT ARTS AND SCIENCE COLLEGE 

faereg efte: 

IN 

INDUSTRIAL TRAINING 

MASTER OfSCIES2CE 

ORGANIC CHEMISTRY 

SUBMITTED BY: 

Exam No.: 

MOMIN MOHAMMADALI RASHIDHUSEN 

M.Sc. SEMESTER-4, ORGANIC CHEMISTRY 

|ROLL NO.64 (HPP)] 

GUJARAT ARTS AND SCIENCE COLLEGE. 

GUJARAT. 

ELLISBRIDGE- AHMEDABAD, 

CHE (O) 509 INDUSTRIAL TRAINING REPORT 



INDUSTRIAL TRINING CERTIFICAT 

Unt2.Suvey No 293:3 Benind Jala am Mandt Kalkind.Khets Poad Dhoka 382225 Dnst.-Ari3 
Phong: 02714-272444 ! Email: dexharma79gnial crym 

INDUSTRIAL TRASNING 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that MR MOMIN MOHAMMADALI RASHIDHUSEN has cormpleted 

his training in our organization during the period of 06/01/2023 to 31/01/2023 

Dsts: 02 ]o2|7o23 

This Certificate is being submitted in partial fulfiliment of the requirernent 
of the award of "MASTER OF CHEMISTRY" of Gujarat Arts and Science College, 
Gujarat University, Ahmedabad. 

Wishing him best of luck 

FOR DEEP PHARMA 

During this period we found him Disciplined, Enthusiastic, Sincere, Honest and Hard 

working. We wish him every success in his future Endeavors. 

CHE (0) 509 INDUSTRIAL TRAINING REPORT 
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INDUSTRIAL TRAIING REPORT 
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SINCE 1988 

Gujarat Arts and Science College 
Perpetuating Education Through Generations Government of Gujarat 

Estd:1860 

PAPER No. : 509 

Exam No. : 



RELIANCE 
RASAYAN PVT, LTD, 

CERTIFICATE 

Dr. Kashyap Wadekar, Ph.D 
Executive Director 

This is to certify that Mr. Parmar Jay Kishor student of M.Sc 
semester IV Organic chemistry, Gujarat Arts & Science College, 
Elidbridge, Ahmedabad has successfully completed his Industrlal 
training from 01/o2/2023 to 21/02/2023 in our organization, 
RELIANCE RASAYAN PVVT LTD. 

SAYA ( AEDAAD)A) 

FDA 

+9179-29701875 
eontsotGorrplplharmconm 
www.plpharma com 

(OMP 

Adtress PLOT No.-15, PHASE-1, G.LD.C, NARODA, AHMEDABAD- 382330, GUJARAT, INDIA 
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S09: INDUSTRLAL TRAINING 

NDUSTRIAL TRAINING KEOKT 

SUEMITTD TO 

THE GURAT UNNERSITY 

[NPAZTLAL FULLLMENT OF THE 
REUIREMENT OR THE DEREE OF 

MASTER OF SCIENCE 

CHEMISTEY 

Submitted by: 
PARTH MAHESHBHAJ PATEL 

Master of Science (Organic Chemistry) 
Gujarat Ats & Science College 

Ahmedabad 



Industrial Training Certificate 

To Whomsoever It May Concern 

Dishman Carbogen Amcis 
Dishman Carbogen Amcis Ltd 

Plot No. 1216/11, 12 & 1216/20 to 26, 
Phase - IV, GIDC Estate, Naroda 

Ahmedabad - 382330 

For Dishman Carbogen Amcis Limited 

We wish him all the success in his future endeavors. 

Authorized Signatory 

Gujarat, India 
CIN: L74900GJ2007PLCO51338 

This is to certify that Mr.Parth Maheshbhai Patel Student of 
M.sc. (Semester - 4) from Gujrat Arts & science College, 
Gujarat University, has undergone Industrial training at our 
company for the duration of 11/01/2023 to 06/02/2023. 

+91 079 2282 0234, 2282 0103 
dishman@dishmangroup.com 

During this period, his working and behavior was found to be 
satisfactory. 

www.imdcal.com 
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Industrial training report. 
A report 

Submitted to 
DEPARTMENT OF CHEMISTRY GUJARAT UNIVERSITY 

GUJARAT UNIVERSITY 
Estd. 1949 

IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE 
DEGREE OF 

MASTER OF SCIENCE IN 
ORGANIC CHEMISTRY 

BY 

Patel Sapan Sharadchandra 
Roll No: 80 (HPP) 

Enrollment number: 202102300543 
Sem:- IV 

Gujarat Arts and Science College, Ellisbridge 
Ahmedabad 380006, Gujarat, India. April 2022 
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GLOBAL 
Analytical Laboratory| 

Aypod hy DA Goemtef toujarat eence No GA0 
H270 32, Asha ll Complex, Op Bhavani Paty Mot, Ntalhav School Road, Vastial, Almedabnd 82418, Uujarat, lndi 

Website :;ww.globalanalyticallab.com 

TO WHOM IT MAY CONCERN 

This is to certify that Mr, Patel Sapan Sharadehandra a student 

of M.Sc. Senm-4 (Organic Chemistry) from Gujarat arts & Science 

College, Ahmedabad has completed his dissertation work in Global 

Analytical Laboratory under my guidance and it is up to my satistaction. 

Lmailupportcoglobalanalyticallab com 

He regularly attended our organization and shown keen interest in 

his training. His performance was found to be satistactory. 

Thanks and Regards, 
Yours Faithfully 

We wish him all success in future assignment. 

For, Global Anulra Laboratory 

Hitendra PrasaAO 
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Paper no.: 509 

report submitted to 

INDUSTRIAL TRAINING REPORT 

department of chemistry 
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Gujrat university 
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GUJARAT UNIVERSITY 

Estd. 1949 

In 

Sem :IV 

master of science 

organic chemistry 

Exam: 

pokiya Archana Shaileshbhai 
professor name : D. K, PANCHAL 

Gujrat arts and science college, ellis bridge 
Ahmedabad 380006, Gujarat , India 

WwW.gasc.gujarat.gov.In 
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This is to certify that the project entitled «Thin film nano composites membrane for water 
treatment" is an authentic record of the project work done by Ms. Archana shaileshbhai 
pokiya (Roll No: 83) under my supervision and guidance in the Membrane Science and 
Separation Technology Division (MSST), CSIR-CSMCRI Bhavnagar, Gujarat, for the period 
of three months from 16/01/2023 to 16/04/2023.) In partial fulfilment of the requirement for 
the degree Master of Science in Organic Chemistry, Gujrat arts and Science College, Elis 
Bridge, Ahmedabad-380006, Gujarat, India. 

Place: Bhavnagar 

Certificate 

Date: Mr. Pankaj D. Indurkar 
Scientist 

MSST Division 
CSIR-CSMCRI, Bhavnagar 

Gujarat 

yo si. 3rRI Pankaj D. Indurkar 
àsftes /Scientist 

Memberane Science and Separation Techndlogy Division 
CSIR-Centra! Sa' & Mare hemika.s Research Institute, 
Mà. qM, TATR IGB. Marg, Bhavnagar . 364002 

yora/Gujarat, vallndia 
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Roll No.: 84 

CHE(O) S09 
INDUSTRIAL TRAINING 

REPORT 

SUBMITTED 

TO THE 

DEPARTMENT OF CHEMISTRY 

GUJARAT UNIVERSITY 

IN PARTIAL FULLFILLMMENT OF THE 

REQUIREMENT FOR THE DEGREE OF 

MASTER OF SCIENCE 
IN 

CHEMISTRY 
(With: Organic Chemistry) 

BY 

Prajapati Kaushikkumar Dahyalal 

DEPARTMENT OF CHEMISTRY 
GUJARAT & SCIENCE COLLEGE 

AHMEDABAD-380006 

GUJARAT, INDIA 
APRIL 2023 

SEAT No.: 



AsAM)NCOVEL 
SPENT ACD MANAGEMENT 

CERTIFICATE 

Thanking You 

Yours faithfully, 

hund Patel Anandbhal Patel 

We wish her all the very best for her future endeavors 

Vor-Chaimin Adn) 

For, Novel Spent Acid Management 

Jaymit Gandhi (7573007310) 

Sureshbn VorCaiman 

To WHOM SO EVER IT MAY CONCERN 

This is to certify that "Prajapati kaushikkumar Dahyalal " student of M.sc .chemistry 

having enrolment no 202102300550 from Gujarat Unlversity Ahmedabad .Has under 

gone an Industrial training at NOVEL SPENT ACID MANAGMENT. SUccessfully 

completed his training from 18 January -2023 to 07 February -2023 Long internship 

Program at these Group Laboratorles area of training Quality Control & Quality 

Assurance department and Production areas of NOVEL SPENT ACID MANAGEMENT 

at GIDC VATVA. During the period of her internship program with our companies 

We found him very punctual, Sincere having hardworking nature and dedicated 

towards the work assigned. 

IPatel 

Date: 23-02-2023 

Ref: NSAM/22-23/ G2 

Dineshbhal Shah 

SPENTACID BANK & GYPSUM WASHERY PROJECT 
COMMON ENVIRONMENTAL TREATMENT FACILITY 

Maragng Dirckr 

s001 TO 8044. Phase-2, GIDC Vatva, Ahmedabad- 382445, Gujaral [india] Phone: +91 79 40084182 to 87 Fax: +91 79 40084188 
Web. : www.novelwaste.com Plan@novelwaste com CIN :U 93090GJ2007NPLO50142 Email : inlo@novewaste com, 
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Roll No. : 86 

PAPER No. : 509 
PAPER NAME : INDUSTRIAL TRAINING 

SUBMITTED 

TO 

THE GU.JARAT UNIVERSITY 

IN PARTIAL FULLFILLMENT OF THE 
REQUIREMENT FOR THE DEGREE OF 

MASTER OF SCIENCE 
IN 

CHEMISTRY 

BY 

RATHOD NIHARP 

DEPARTMENT OF CHEMISTRY 
GUJARAT ARTS & SCIENCE COLLAGE 

GUJARAT UNIVERSITY 

Exam No. : 

AHMEDABAD-380006 

GUJARAT, INDIA 
APRIL 2023 



GLOB AL 
IT tha I|o0plc. Opp Bhaam Parts Plot, Madhav School Rod, Vastral. Alucd.bad-3824 |8 (ujlat. lndia 

f-mal 5upportaDglobaland ylcallab com VWesite www globalanalyt1calab com 

Analytical Labor atory 

TO WHOM IT MAY CONCERN 

This is to certily that Rathod Nihar P. a student of M.Sc. (Organic 
Chemistry) from Gujarat Ar's & Science collage. Gujarat Univers1ty has 
completed his industrial training from 0701 2023 to 28/012023 in 
Global Analytical Laboratory under my guidance and it is up to my 
satisfaction. 

He regularly attended in our organization and shoWn keen interest 
in his training His performance was found to be satisfactory. 

We wish him all suICcess in future ass1gnment 

Yours Faithfully 
Thanks and Repards. 

AayuAandya 

ForGlebal Analytical laboalory 



No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Title 

Declaration 

Acknowledgement 
Preface 

Profile 

INDEX 

Services 

Infrastructure 

Departments 

Instrumentation 

Work Flow 

Waste Collection 

Safety Equipments 

References 

Page. No 

1 

4 

7 

10 

12 

22 

30 

30 

32 



Roll No: 
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(INDUSTRIAL TRAINING) 
INDUSTRIAL TRAINING REPORT 

SUBMITTED 

TO 

THE GUJARAT UNIVERSITY 

IN PARITAL FULLFILMENT OF THE 
REQUIRMENT FOR THE DEGREE OF 

MASTER OF SCIENCE 
IN 

CHEMISTRY 
BY 

SHASHIKANT A. SAGAR 

DEPARTMENT OF CHEMISTRY 
GUJARAT ARTS AND SCIENCE 

COLLEGE 
GUJARAT UNIVERSITY 
AHEMDABAD 380009 

GUJARAT, INDIA 
APRIL 2023 
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For. kear Pharma PviLtd. 

HR Department 
(1s. Janhvi Jani) 

CERTIFICATE 

CERTIFICATE 

is Is lo certit, that lr. SAGAR SHASHIKANI AMRUTBHAI. Student of M.sc. ChemisNISem-I of Guiarat Art & Science (ollage of Gujarat Lniversity has sucestully complcted his Industrial Trainung at -Ksar Pha rma Pyt Ltd. - Chhatral". 
Ahmadabad 

Junng l0 Januar 2023 to 30 Jar ua 2023. he has done his work diligently and sincerely and Iam tull content with her performance 

Kego. AO0. : 3ro ioor, vOonar Lngmoer, 

Kesar Pharma Private Limited o Gas s sO ROc 2015 Catat Ca 

Opp. Boto Showroom, Ashrom Rood, Ahmedabod - 380009. 

kesar 

h 

Pharma P. Ltd. 

ww.parishillabs.com 

Teccthr for a hatharod 
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INDUSTRIAL TRAINING REPORT 

A Report Submitted to Gujarat University 
for the Partial Fulfilment of the requirement for the Degree 

of Master of Science in 
Chemistry (Organic). 

GUJARAT UNIVERSITY 
Estd. 1949 

By 
NAI RAHUL NARESHBHAI 

SEM: 4 

ROLL NO: 65 

EXAM NO: 

ENROLLMENT NUMBER: 202102300520 
GUJARAT ARTS AND SCIENCE COLLEGE 



CORONA 

TRAINING CERTIFICATE 

CERTIFICATE 

TO WHOM IT MAY CONCERN 

Sincerely, 

We wish their every suCcess in his life and career. 

Nutan Pate 

cORONA Remedies Private Limited 
Regd 0fice: COR0NA MOue 

This is to certify that Student Rahul Naresh Bhai Nai of Master in Science 
Chemistry department of Gujarat Arts and Science College, Ahmedabad has 
successfully completed a summer internship from (23rd Januray 2023 to 15th 
February 2023) 

C- Mondeat Brsiness Park, Mer Gurudwara, SG. Hirhway 
Thaltei Ahmedahad 380 059 Gujarat, Inela 

Their internship activities include familiarization to all the departments, their 
operations and process along with a management overview involved in the 
processes. 

Manager - Corporat�  HR 

Tele. 079 40233000 Fay +079- 4023A9 

During the period of their internship program with us, he had been exposed to 
different processes and was found diligent, hardworking and inquisitive. 

AHMEDAAD:A 

Online at : Info@coronaremedie com 
website: www.coronar 

We look forward to having you on our team! If you have any questions, please feel 
free to reach out to us. 

28/02/2023 

naremedies.com 
CIN: 024231GJ2004PTCO44656 
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Best wishes 
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Reed. OMce: "Lcoln House, Science City Road, Sola, Ahmedabad-380 060., Gularat. India 
Phone: +91-79 4K07- 8000/4107 -8062 

PHARMACEUTICALS LTo. 
HEALTHCARE FOR ALL 

E-mal: info@incolnpharma com I Website : www.incolnpharma com 
CIN: 24230GJ199SPLCO24288 

Date: 02/03/2023 

Factory: Suvey No. 410/1, Baliyasan, B/h Shanku's Water Park, Mehsana-Ahmedabad Highway, Dist. Mehsana-382 732, Gujarat. INDIA Phone: 7096523657 



1. Lincoln GROUP PROFILE 

2 LINCOLN PHARMACEUTICALS LTD 

21 INTRODUCTION 

22 DEPARTMENT 

221 

222 

223 

224 

225 

INDEX 

31.1 

312 

R&D DEPARTMENT 

313 

ADL DEPARTMENT 

3 OUR LEARNING 

SCALE-UP DEPARTMENT 

QA DEPARTMENT 

31 INTRODUCTION OF CHROMATOGRAPHY 

SAFETY DEPARTMENT 

CHROMATOGRAPHY 

HPLC 

KARL-FISCHER TITRATOR 

314 POLAROMETRE 

4 REFERENCES 



Roll No, i 75 

PAPIR NAMI: lndustrial lraining 
SUBMITTD 

PAPER No: S09 

THE GUARAT UNIVERSITY 

ryre 

IN PARTIAL FULLFILLMENT OF THE 
REQUIREMENT FOR THE DEGREE OF 

MASTER OF SCIENCE 

IN 

CHEMISTRY 

BY 

Dip A. Patel 

Gujarat Arts and Science College, Elis Bridge 
AHMEDABAD-380009 

GUJARAT, INDIA 

Exam No.: 

MARCH- APRIL. 2023 

Page | 2 



Approved by FDA-Government of Gujarat Licence No. : GTU37/42 

GLOBAL 
FF 27 to 32, Astha-I| Complex, Opp. Bhavani Party Plot, Madhav School Road, Vastral, Ahmedabad-382418, Gujarat, Ind1a 

Website: www.globalanalyticallab.com E-mail : support@globalanalyticallab com 

Analytical Laboratory| 

TO WHOM IT MAY CONCERN 

This is to certify that Mr. Patel Dip Alkeshkumar a student of 

M.Sc. (Organic Chemistry) from Gujarat arts & Science College, 
Ahmedabad has completed his industrial training from 01/02/2023 to 

23/02/2023 in Global Analytical Laboratory under my guidance and it is 
up to my satisfaction. 

He regularly attended our organization and shown keen interest in 
his training. His performance was found to be satisfactory. 

Thanks and Regards, 

We wish him all success in future assignment. 

Yours Faithfully 

Aaysindya 

For Gl6batAnalytical Laboratory 



SR.NO 

1 

2 

3 

4 

6 

9 

10 

11 

12 

13 

Acknowledgement 
Preface 

Introduction 

Company Profile 

Department 
Company History and General Information 

Services 

Various Activities of Company 

Instrument Facilities 

INDEX 

Valuable Client 

CONTENT 

List of Analyzed Products 

Conclusion 

Reference 

PAGE 
NO. 

10 

11 

13 

15 

18 

20 

31 

37 

38 

39 

Page | 8 



Gujarat University 

Ahmedabad �  380009 

CHE (0) 509 - INDUSTRIAL TRAINING 

Professor M.R. Solanki 
Mentor 

Submitted By : 
PATEL JEEL VIPULBHAI 

University Seat No. - 236 

MSC Sem : 4 
Roll No: 77 (HPP) 

Under the support and guidance of Submitted to, 

Associate professor, 
Department of Chemistry 
Gujarat Arts and Science College, 
Ahmedabad, 380006. 

Professor C.B. Srivastav 
Head of Department 
Depart1ment of Chemistry 
Gujarat Arts and Science College, 
Ahmedabad, 380006. 

The Department of Chemistry 
Gujarat Arts and Science College, 

Ahmedabad -380006, 



WEST-COAST 
Phar maceutical Works Ltd 

This is to certify that Mr. Patel Jeel Vipul Bhai. A Student from Gujarat 
Arts & Science College has undergone training from 07th Jan 2023 to 27th 

Jan 2023 in our organization. 

He has done his training in the area of Quality Control and Quality 
assurance completed the same successfully with full dedication. 

TO WHOMSOEVER IT MAY CONCERN 

During the training period him performance and attitude was found to 
be satisfactory. 

We wish his all the best for her bright future 

Best wishes 
For Wesffoast Pharmaceutical Works ARMMEU 

OFFICE & FACTORY:17 & 16/5, Meldi Estate, 
B/s Meldi Mata Temple, Near Gota Railway Cross1ng. 
At & post Gota, Gota, Ahmedabad 382 481. 
Email:info@westcoastin.com, Website:www.westcoastin.com 

ADIA 

LAPRAJAPMI 
HR HÉAD 
DATÉ: 28th Jan, 2 023. 

61470609-SHRUTI 



Sr.No. 

1 

2 

3 

4 

6 

INDEX 

Introduction:- West Coast Pharmaceutical Works Ltd. 
Content 

Analytical Development Laboratory 
List of Instrument & tests of Department 

Conclusion 

Brief information of instruments and tests 

Reference 



Gujarat 
University 

2022-23 

INDUSTRIAL 
TRAINING 
REPORT 

CHE(O) 509 

Submitted by 
Patel Mehul P. 
Roll No :78 
Uni Exam No: 

Enrollment No : 202102300541 

In partial fulfilliment 
for the award of the 
degree of 

Masters f Science 
In 

Organic Chemistry (Sem-IV) 

Gujarat Arts & Science College 
Ellisbridge -Ahmedabad 



CERTIFICATE 

Unit-2, Suvey No: 293/3,8ehind Jalaram Mandir, Kalikurnd-Kheda Road, Dholka-382225,Dist. -Ahmedabad. 
Phone: 02714-222444 / Email : deeppharma79@gmail.com 

This is to certify that MR PATEL MEHUL PRATAPBHAI has completed his training in 
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PROJECT DETAILS 
Sr. 
No. Title of Project Students Name 

1 REACTIVE DYES 

DESAI SAMBHVI SAGARBHAI 
BHIL SMIT ANANDBHAI 
VALA ARYANKUMAR PRATAPBHAI 
PRAJAPATI DHAVAL ASHOKBHAI 
SHERPURA DEEP  PRAVINBHAI 
  

2 Preparation of Pregabalin 

BALDANIYA BIPIN KATHADBHAI 
HADIYA SACHIN VALABHAI 
BABARIYA ABHISHEK DHIRUBHAI 
RABARI MEHUL RAMABHAI 
JEJRIYA HARH NATUBHAI 
  

3 

TO IDENTIFICATION AND 
ESTIMATION OF 

IBUPROFEN DRUG BY RP 
HPLC METHOD 

RAJPUT OMJISINGH  AVINASHSINGH 
PATEL ANKIT PIYUSHBHAI 
BAJARIYA ASHISH HARESHBHAI 
MEMON AAFIYABANU UMARBHAI 
BADRESHIYA MAYANK RAMESHBHAI 
  

4 WATER AND WASTE 
WATER ANALYSIS 

SUTHAR DHRUVKUMAR RAJUBHAI  
PATEL SARITA CHHEDILAL 
BHUNATAR PURVIL PRIYAKANT 
PATEL YUKTA NARSINHBHAI 
VEGADA  ZINAL   AMRUTBHAI 
  

5 
CHARECTERIZATION & 

IDENTIFICATION OF 
THIOCOLCHICOSIDE 

AJMERI FAIZAN DILIPBHAI 
VASOYA   JAYKUMAR  SHAILESHBHAI 
TAVIYAD PINALBEN RAJUBHAI 
DOBARIYA BHARGAV NANDLALBHAI 
PATEL HET BHARATBHAI 
  

6 DISSOLUTION TEST OF 
AZITHROMYCIN 

PATEL HARSH RAMESHBHAI 
BHARWAD UMANG RAMUBHAI 
GAJERA  PRITESHKUMAR  NANDLAL 
KANOTARA MAHESHBHAI DINESHBHAI 
BHADANI PARTHIV VIJAYBHAI 
  

7 AZO (REACTIVE NAVY 
BLUE RGB) DYES 

SOLANKI VISHAL DINESHBHAI 
CHAUHAN ADITYA RAMKYAS 
CHAUDHARI  VISHALKUMAR JASHUBHAI  
KAPADIYA  MEET  CHIMANBHAI 
SAKARIYA AKSHAY MUKESHBHAI 
  

8 
CHARECTERIZATION & 

IDENTIFICATION OF 
ALKAZIP SODA 

DODIYA RAVIRAJBHAI RANJEETBHAI 
RATHOD KINJAL ASHOKBHAI 
VAGHELA DIVYABEN  VIJAYSINH  



 

RAVAL CHINTAN KAMLESHKUMAR 
RUPAVATIYA KRISH HIMMATBHAI 
  

9 SYNTHESIS OF 
RASPBERRY KETONE 

HARKHANI PRATIK DINESHBHAI 
KATARIYA HARDIKBHAI DINESHBHAI 
VAKOT MOAYAZ  YUNUSBHAI 
VISHWAKARMA AANCHAL ASHOKBHAI 
GOHIL SUNILBHAI  ARVINDBHAI 
  

10 ACID ORANGE 7 

GADHAVI DINESHDAN HUKAMDAN 
LORIYA SAKSHIBEN CHAMANBHAI 
PARMAR VEDKUMAR PRAVINBHAI 
CHAUDHARI MIHIRBHAI BABUBHAI 
JADAV KARANKUMAR NANUBHAI 
  

11 Reactive violet 5 dyes 

BODAT CHINTANKUMAR DINESHBHAI 
DARJI PARTH MANOJKUMAR  
PADHIYAR HAPPYBEN BHUPEDRAKUMAR 
PATEL NIRVESH RAVCHANDBHAI 
PATEL SMIT  RAMESHKUMAR  
  

12 

DIRECT REDUCTIVE 
AMINATION OF 

ALDEHYDES AND 
KETONES 

KANZARIYA DHARMESH RAMESHBHAI  
CHAUHAN ARYAN MAHENDRAKUMAR 
GADHETHARIYA TANVIBEN PRAKASHBHAI 
MAKWANA DHAVAL MAGANBHAI 
LAVANIA ANU  RAVISHKUMAR  
  

13 

SOLVENT-FREE 
REDUCTION OF 

ALDEHYDEAND KETONS 
USING SODIUM 
BOROHYDRIDE 

JADEJA CHANDRAPALSINH DEVENDRASINH 
BALDANIYA NIKUNJ GOBARBHAI 
RATHAVA VIPULBHAI SINDHUBHAI 
THAKOR JAYPALSINH RAMDEVSINH 
AGHARA PURAVKUMAR ASHOKKUMAR 
  

14 
Aceclofenac Drug 
Identification and 
Characterization 

ZALA  PRADHYUMANSINH RAJDIPSINH 
VERMA ARUN INDRAPRASAD 
KO PATEL PAVANBHAI ISHVARBHAI 
PATEL CHETAN NATAVARBHAI  
BALAT RAHULKUMAR MAGANBHAI 
  

15 Synthesis, characterization  of 
acrylic polymer 

SOLANKI  KEVALKUMAR  MUKESHBHAI  
PRAJAPATI AJAYKUMAR PRAHLADBHAI 
CHAVDA DHARMIKKUMAR VASHRAMBHAI 
VAGHELA RAJVEERSINH GAJENRASINH 
DAMOR VIJAYKUMAR HIRABHAI 
  

16  WASTE WATER 
ANALYSIS 

LORIYA MEHULBHAI  DHARASHIBHAI 
PARMAR MEHUL CHANDUBHAI 
VADGAMA VINAYAK ANILBHAI 
KAPADIYA ADITYA ALPESHBHAI 



SISODIYA RAJDEEP RAGHUVIRSINH 

17 Preparation and charterization
of 2,4,6-tribromoaniline 

DODIYA RONAKKUMAR ASHOKBHAI 
GUPTA HARIOM VIRENDRA 
KALSARIYA PRIYANKABEN BHUPATBHAI 
UPADHYAY RAHUL MAHENDRABHAI 
SHAIKH MAHIN FATEMA MAKSUDAHEMAD 

18 Biodegradable polymers 

DODIYA RONAKKUMAR ASHOKBHAI 
GUPTA HARIOM VIRENDRA 
KALSARIYA PRIYANKABEN BHUPATBHAI 
UPADHYAY RAHUL MAHENDRABHAI 
SHAIKH MAHIN FATEMA MAKSUDAHEMAD 

19 REACTIVE DYE NAVY 
BLUE 171 

PRAJAPATI JAYDEEP ARVINDBHAI 
KALAL RAHUL HIRALAL 
YADAV ANKESHKUMAR SHIVCHARAN 
AGHERA ASHA JAYESHBHAI 
BHANKHODIYA ALPESHKUMAR MAHESHBHAI 

20 HEXYLE SALICYLATE 

MONA  YADAV 
SHUKLA SATYAM SANTOSH 
PATEL DIVY HIMANSHUKUMAR 
PATEL VISHNUBHAI GHANSHYAMBHAI 
PARMAR VISHVESHKUMAR SOMABHAI 

21 REACTIVE DYE 
MAGENTA XL 

GOHIL KARAN DAHYABHAI 
HEMANT KUMAR 
SOLANKI ARYAN GOPALBHAI 
LAHERI SAHIL BHARATBHAI 
PARMAR VISHAL BHANJIBHAI 

22 Synthesis of dissertation work 
on chlopyriphos 

ARVADIYA ZINKALBEN LALITBHAI 
BALDANIYA DIVYESH ABHALBHAI 
CHAVDA PARESHBHAI BHUPATBHAI 
DODIYA VISHVJEET AJITBHAI 
GOHEL  HIMANIBEN  JAYPRAKASHBHAI 



CERTIFICATE 

It is cer)fied that 6th Semester BSc Students of Chemistry Department, Desai 

Sambhvi Sagarbhai, Bhil Smit Anandbhai, Vala Aryankumar Pratapbhai, PrajapaA Dhaval 

Ashokbhai and Sherpura Deep  Pravinbhai, have submi=ed their project on “ReacAve 

Dyes” in due )me. Their Project Work is extensive and sa)sfactory, befiGng the purpose 

of their training.  

Date: 27/02/2023 

Place: Ahmedabad 

Head, 

Chemistry Department, 

Gujarat Arts and Science College, 

Ellisbridge, Ahmedabad 



INDEX 

Sr. No. Topic 

1 Introduction of Dyes 

2 Classification of Dyes and their examples 

3 General Application 

4 Reporting of Product 

5 Result & Discussion 

6 Conclusion & Reference 



INTRODUCTION OF DYES AND INTERMEDIATES 

Dyestuff is a general industry term covering both dyes and
pigments in terms of chemistry, reactions and properties. Dyes
are intensely coloured organic compounds or mixtures used for
imparting colour to the substrates ranging from cloth, paper,
leather to plastics in a permanent fashion. There are about 600
types of dyestuffs produced in the country. A dye is generally
applied in an aqueous solution, and may require a mordant to
improve the fastness of the dye on the fibre. The basic importance
of dye lies in its product and resistant to washing. Pigments, on
the other hand, are insoluble and are important inputs to products
such as paints.

A dye intermediate is the main raw material used for the
manufacturing dyestuff. The manufacturing chain of dyes can be
traced back to petroleum based products. Naphtha and natural gas
are used for the production of benzene and toluene, which are
subsequently used for manufacturing nitro-aromatics. The nitro- 
aromatics are then used for manufacturing the compounds called
dye intermediates. Hence, the third stage of production i.e., from
nitro aromatics to a dye intermediate is a part of the dyes and dye
intermediate sector. Examples of major dye intermediates are
Vinyl Sulfone.
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TABLE OF CONTENT 

Background 

Pregabalin, sold under the brand name Lyrica among 
others, is an anticonvulsant, analgesic, and anxiolytic amino 
acid medication used to treat epilepsy, neuropathic pain, 
fibromyalgia, restless leg syndrome, opioid withdrawal, and 
generalized anxiety disorder (GAD). Pregabalin also has 
antiallodynic properties. Its use in epilepsy is as an add-on 
therapy for partial seizures. It is a gabapentinoid medication 
and acts by inhibiting certain calcium channels. When used 
before surgery, it reduces pain but results in greater sedation 
and visual disturbances. It is taken by mouth. 

Pregabalin (Lyrica, Parke-Davis/ Pfizer) has been 
approved by the FDA for the management of neuropathic 
pain associated with diabetic peripheral neuropathy (DPN) 
and post- herpetic neuralgia (PHN). It has also been 
approved as an adjunctive therapy for adults with partial onset 
of seizures. 

DPN is a progressive disorder characterized by pain 
in the extremities, accompanied by a progressive decline in 
peripheral sensation, which may result in a complete loss of 
sensation in the affected area. Initial symptoms are often 
manifested as a tingling or burning sensation, with sudden 
fluctuations in intensity. It is estimated that 15% of patients 



with a long history of diabetes will develop DPN. 
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INTRODUCTION 

➢ Water is the single most important substance known in the world, it is elixir of life without 
it life is not possible, it represents a fundamental requirement for  all life activities, it is 
essential to man, animals and plants. The supply of it is endless in the world map since it 
covers over 80% of the earth's surface, only a small fraction of the water in the world is 
available to manage for human use. 
➢ Moreover considerable part of this limited quality of water is polluted by sewage, industrial 
waste and a wide range of synthetic chemicals. Fresh water which is a precious and limited 
vital resource needs to be protected, conserved and used wisely by man. But unfortunately 
such has not been the case, as the polluted lakes, rivers and streams throughout the world 
testify. 

➢ Safe drinking water is important in the control of many diseases such as diarrhea, cholera, 
typhoid, 80% of all diseases in the world are associated with unsafe water. Water of good 
chemical and physical quality is necessary from the point of view of its acceptability to the 
consumer, protection of consumer health, and conservation of the water system, offending 
chemical substances have made a water Source unacceptable to the public even though its 
bacteriological quality was excellent. 
➢ The contamination of drinking water will occur through increased leaching of toxic metals 
into both surface and ground water. Standard methods for drinking water analysis should be 
tested under local conditions for accuracy and precision, agreed at national level. 

➢ The usefulness of water for a particular purpose is determined by the water quality, which 
is determined by the solutes and gases dissolved in the water as well as the matter suspended 
in and floating on the water. It is a consequence often natural physical and chemical state of 
the water as well as any alterations that may have occurred as a consequence of human 
activity. 
➢ If human activity alters the natural water quality so that it is no longer fit for purpose for 
which it had previously been suited the water is said to be polluted or Contaminated. In any 
case water quality is usually effected directly or indirectly by human activities making the 
harmful for living plants and animals. 
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                               THIOCOLCHICOSIDE 

 

 INTRODUCTION OF THIOCOLCHICOSIDE : 
 

• Thiocochicoside is a muscle relaxant with anti-inflammatory and analgesic 
effects. Its mechanism of action is unknown, but it is believed to be act via 
antagonism of nicotinic acetylcholine receptors. However, it is also appears 
to be a competitive antagonist of GABA and glycine receptors. As such, it 
has powerful convulsant activity and should not be used in seizure-prone 
individuals. 

• In contrast to a proposed agonistic action at these two types of inhibitory 
receptors. Pharmacological evidence has shown that, under certain 
conditions, THC manifests convulsant activity in animals and humans. 

• Its modulation of chemokine and prostanoid production and inhibition of 
neutrophil and endothelial cell adhesion molecules by which it interferes 
with the initiation and amplification of the joint inflammation. 

• Thiocolchicoside is originated from flower seeds of Gloriosia superb. 
Colchicaceae. Gloriosa superba is the national flower of Zimbabwe. It is also 
state flower of Tamil Nadu state in India, and was the national flower pf 
Tamil Eelam and as such was displayed during Maaveerar Day. 

• The drug blocks muscle contractions by activating the GABA inhibitory 
motor pathway. 

• As an adjuvant treatment in painful spasm associated with degenerative 
vertebral disorders and vertebral static problem, torticollis, dorsal pain, low 
back pain, traumatological and neurological and neurological disorders. 



• Thiocochicoside works on the centres of spinal cord and brain. This helps
relieve muscle stiffness and improves muscle movements, thereby relieves
pain due to muscle spasms.
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INTRODUCTION OF AZITHROMYCIN TABLET IP : 
 
Azithromycin was discovered in Croatia in 1980 by the pharmaceutical company Pliva and 
approved for medical use in 1988 under the brand name Sumamed . It is on the World Health 
Organization's List of Essential Medicines. The World Health Organization classifies it as critically 
important for human medicine. It is available as a generic medication and is sold under many trade 
names worldwide. In 2020, it was the 68th most commonly prescribed medication in the United 
States, with more than 10 million prescriptions. 

 

Common side effects include nausea, vomitin’, diarrhea and upset stomach. An allergic reaction 
such as anaphylaxis, QT prolongation, or a type of diarrhea caused by Clostridium difficile is 
possible. No harm has been found with its use during pregnancy. Its safety during breastfeeding is 
not confirmed, but it is likely safe. Azithromycin is an azalide, a type of macrolide antibiotic. It works 
by decreasing the production of protein, thereby stopping bacterial growth. 

 
Azithromycin, sold under the brand names Zithromax (in oral form) and Azasite (as an eye 

drop), is an antibiotic medication used for the treatment of a number of bacterial infections 
This includes middle ear infections, strep throat, pneumonia, travellar's diarrhea, . and 
certain other intestinal infections. Along with other medications, it may also be used for 
malaria It can be taken by mouth or intravenously. 

 
 

Chemical structure of Azithromycin 
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INTRODUCTION OF DYE 

Dyes are fascinating substances used to impart color to various materials, including textiles, 
paper, leather, and more. 

❖ History of Dyes 
➢ Though textile dyeing dates back to during the Neolithic period, the first documented 

use of dyes through written record was in China in 2600 B.C., nearly five thousand 
years ago. The next documented use was in Rome in 715 B.C., when wool dyeing was 
established as an art and craft two thousand years later. However, textile dyeing is 
common in cultures and civilizations in different times and places, often with differing 
locally natural products. 

❖ Natural Dyes 
➢ Sources like vegetables, fruits, animals, and other plants served as the original raw 

materials used in natural dyes. Some of these are still used today. However, in the 
middle of the nineteenth century, the first synthetic dyes were developed, which are 
what most dyes we use today. 

➢ Some of the most notable natural dyes include indigo, Tyrian purple, alizarin, 
logwood, and yellow, with indigo being the oldest of these and logwood being the 
only one that remains in modern usage. 

❖ Synthetic Dyes 
➢ The Industrial Revolution and its resulting growth in the textiles industry meant the 

need for quick and cheap dyes skyrocketed. Thus, the already existing difficulties of 
using natural dyes were that much more prominent and discouraging, leading to 
innovation that paved the way for synthetic dyes to take the textiles industry and 
every other industry by storm. The economy needed dyes that were extremely 
inexpensive, easy to use, long-lasting, and allowed for variety in color, a need that 
was unmet in the current market. 

➢ In 1856, William Henry Perkin was the first to discover the synthetic dyestuff of 
mauve, which is different from our modern mauveine, while researching for cures for 
malaria. This spurred the dye industry and even organic chemistry in general. After 
doing lengthy research on the use of coal tar, a German scientist was able to 
isolate more than 50 compounds to use in the creation of synthetic dyes in 1914. This 
marked the birth of a new industry, leading to the thousands of synthetic dyes now in 
existence today. 

http://www.straw.com/sig/dyehist.html
http://www.straw.com/sig/dyehist.html
http://www.keycolour.net/blog/the-evolution-of-textile-dyes-history-and-development/
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 ALKAZIP SODA EFFERVESCENT GRANULES 

 INTRODUCTION OF ALKAZIP SODA  :

• Alkazip soda contains Sodium Bicarbonate,Sodium Citrate, Citric Acid
& Tartaric Acid , All of these salts make up an antacid that neutralizes
stomach acid & an urinary alkalizer that helps make urine alkaline or
less acidic .

• Alkazip soda should be taken after meals along with a glass full of
water or fruit juice to avoid stomach upset. Keep taking it as
suggested by the doctor to get the most benefits.You might
experience stomach pain while taking this medicine .

• It is prescribeb in cases of temporary relief from minor gastric upsets;
incombination with antibiotics, when the effectiveness of an
antibiotic is increased in the presence of alkaline urine & in urinary
conditions where alkaline urine will benefit & help kidneys to get rid
of uric acid in blood as well as removes.

• Alkazip soda contains Disodium Hydrogen Citrate which belongs to
the group of medicines called urinary Alkalizers.It is used to treat the
symptoms of urinary tract infections.When used in combination with
antibiotics.
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FRAGRANCE 

 Defination of Fragrance:

A fragrance is a chemical mixture that has a smell or odor - but it is so much 
more besides, encompassing cultural, historical, social, economic and emotional 
value. 

 Fragrance used :

Fragrances are used in products for a variety of reasons to enhance the user 
experience. Fragrances can provide a pleasant odor and make the products more 
recognizable or distinct, as well as help mask the smell of some ingredients. 

 Fragrance formulation :

Flavor and fragrance formulations are essential additions to various foods and 
beverages, cosmetics, pharmaceuticals, personal care, and home care products. 
These formulations can be either single compounds or a mixture of small 
chemical compounds, carefully selected to enhance the overall taste and scent of a 
product. 

Five classes of compounds make up most fragrance ingredients: 

• Alcohols.
• Aldehydes.
• Ketones.
• Esters.
• Lactones.

Aromatic compounds are at the heart of fragrance chemistry. These compounds 
contain what is known as an aromatic ring, a stable and unique arrangement of 
carbon and hydrogen atoms. Aromatic rings can be found in various natural and 
synthetic fragrance ingredients. 
Most of the chemical compounds in natural perfumes were terpenes, limonene, 
hexyl cinnamal and linalool. The most common contaminants found in most 
spray products are Toluene, benzene, styrene, methyl ethyl ketone and butyl 
acetate in the range of concentration of 5.3–125 mg L−1.3 . 
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Chapter : 1 

1.1 Introduction of Dye 

Dyes are colored substances that impart color to materials, such as textiles, 
paper, leather, and other substrates, through a process of absorption or 
chemical reaction. 

There are two broad categories of dyes: natural and synthetic; Natural dyes 
are dyes extracted from plants, insects, or minerals. The majority of natural 
dyes are vegetable dyes derived from plant sources such as roots, berries, 
leaves and wood, as well as other biological sources like fungi. 

Synthetic dyes are also referred to as “coal tar dyes” because they are 
derived from substances that, could only be extracted from coal tar. A 
synthetic dye consist of a chromophore and an auxochrome added to a 
benzene derivative. 

Both dye and pigments are colored, because they absorb only some 
wavelengths of visible light. Dyes are usually soluble in water, whereas 
pigments are insoluble. Some dyes can be insoluble with the addition of salt 
to produce a lake pigment. 



HISTORY 

The history of dyes is a tale spanning millennia, from ancient civilizations 
extracting color from nature's palette to the transformative 19th-century 
discovery of synthetic dyes. In antiquity, societies like the Egyptians and 
Romans utilized plants, minerals, and insects to create vibrant hues for 
textiles. The Middle Ages witnessed the expansion of dye knowledge, with 
the Renaissance introducing new sources such as cochineal and indigo. The 
pivotal moment came in 1856 when Sir William Henry Perkin accidentally 
synthesized mauveine, sparking the era of synthetic dyes and the 
establishment of dye industries. Throughout the 20th century, continuous 
advancements in dye chemistry led to the development of diverse classes of 
synthetic dyes. Today, the dye industry grapples with environmental 
concerns, prompting research into sustainable alternatives, marking an 
ongoing chapter in the colorful history of dyes. 
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INTRODUCTION OF DYES 

Dyes are molecules which absorb and reflect light at specific wavelengths to give human eyes 

the sense of colour. Dyes are the chemical substances that impact their colour on clothes and 

that chemical substances are soluble in water. Dye is a coloured substance that chemically 

bonds to the substrate to which it is being applied. Dye is generally applied in an aqueous 

solution and may require a mordant to improve the fastness of the dye on the fiber. Dyes are 

organic compounds that are used to impart colour to various substrate, including paper, 

leather, fur, hair, drugs, cosmetics, waxes, greases, plastics, and textile materials. 

Dyes are used to colour substrates to which they have affinity. Pigments can be used to colour 

any polymeric substrate but by a mechanism quite different from that of dyes, in that surface- 

only colouration is involved unless the pigment is mixed with the polymer before fibre or 

moulded article formation. 

Dyestuff is a general industry term covering both dyes and pigments in terms of chemistry, 

reactions and properties. Dyes are intensely coloured organic compounds or mixtures used for 

imparting colour to the substrates ranging from cloth, paper, leather to plastics in a permanent 

fashion. There are about 600 types of dyestuffs produced in the country. A dye is generally 

applied in an aqueous solution, and may require a mordant to improve the fastness of the dye 

on the fibre. The basic importance of dye lies in its product and resistant to washing. Pigments, 

on the other hand, are insoluble and are important inputs to products such as paints. 

A dye intermediate is the main raw material used for the manufacturing dyestuff. The 

manufacturing chain of dyes can be traced back to petroleum-based products. Naphtha and 

natural gas are used for the production of benzene and toluene, which are subsequently used 

for manufacturing nitro-aromatics. The nitro-aromatics are then used for manufacturing the 

compounds called dye intermediates. Hence, the third stage of production i.e., from nitro 

aromatics to a dye intermediate is a part of the dyes and dye intermediate sector. Examples of 

major dye intermediates are Vinyl Sulfone. 

Dyes and pigments have the power to transform our world, adding colour, beauty, and 

functionality to our everyday lives. Dyes and pigments are the most important colourants used 



to add colour or to change the colour of something. They are widely used in the textile, 

pharmaceutical, food, cosmetics, plastics, paint, ink, photographic and paper industries. 

Different types of dyes are available for different types of work. 
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INTRODUCTION: 

The transformation of amines from aldehydes and ketones is an important method in organic 

synthesis because of their versatile utility as intermediates for synthesis of pharmaceuticals and 

agrochemicals. For the transformation, the two synthetic methods are commonly used. One is 

the reductive amination, which is termed as a direct reaction. 

Reductive amination (also known as reductive alkylation) is a form of amination that 

involves the conversion of a carbonyl group to an amine via an intermediate imine. The 

carbonyl group is most commonly a ketone or an aldehyde. It is a common method to make 

amines and is widely used in green chemistry since it can be done catalytically in one-pot under 

mild conditions.  

The amine first reacts with the carbonyl group to form a hemiaminal species which 

subsequently loses one molecule of water in a reversible manner by alkylamino-de-oxo-

substitution to form the imine intermediate. The equilibrium between aldehyde/ketone and 

imine is shifted toward imine formation by dehydration This intermediate imine can then be 

isolated and reduced with a suitable reducing agent (e.g., sodium borohydride) to produce the 

final amine product. Intramolecular reductive amination can also occur to afford a cyclic amine 

product if the amine and the carbonyl are on the same molecule of the starting material.  

There are two ways to conduct a reductive amination reaction: direct and indirect.

Direct Reductive Amination 

In a direct reaction, the carbonyl and amine starting materials and the reducing agent are 

combined and the reductions are done sequentially. These are often one pot reactions since the 

imine intermediate is not isolated before the final reduction to the product. Instead, as the 

reaction proceeds, the imine becomes favoured for reduction over the carbonyl starting 

material. The two most common methods for direct reductive amination 



are hydrogenation with catalytic platinum, palladium, or nickel catalysts and the use of hydride 

reducing agents like cyanoborohydride (NaBH3CN).  

Indirect Reductive Amination 

Indirect reductive amination, also called a stepwise reduction, isolates the imine 

intermediate. In a separate step, the isolated imine intermediate is reduced to form the amine 

product. 

 Common Reducing Agent: -

 Sodium Borohydride: -

NaBH4 reduces both imines and carbonyl groups. However, it is not very selective and can

reduce other reducible functional groups present in the reaction. To ensure that this does not

occur, reagents with weak electrophilic carbonyl groups, poor nucleophilic amines and

sterically hindered reactive centres should not be used, as these properties do not favour the

reduction of the carbonyl to form an imine and increases the chance that other functional groups

will be reduced instead.

Sodium borohydride (NaBH4) can be made through the addition of sodium hydride (NaH) to

our old friend borane (BH3  – See post: Hydroboration-Oxidation of Alkenes) in an

appropriately chosen solvent.  We generally don’t think of the hydride ion (NaH) as being a

very good nucleophile, but the empty p-orbital of BH3 makes this addition much easier.



CERTIFICATE 

It is cer)fied that 6th Semester BSc Students of Chemistry Department, Jadeja 

Chandrapalsinh Devendrasinh, Baldaniya Nikunj Gobarbhai, Rathava Vipulbhai 

Sindhubhai, Thakor Jaypalsinh Ramdevsinh and Aghara Puravkumar Ashokkumar, have 

submi=ed their project on “Solvent-Free ReducAon Of Aldehydeand Ketons Using 

Sodium Borohydride” in due )me. Their Project Work is extensive and sa)sfactory, 

befiGng the purpose of their training.  

Date: 27/02/2023 

Place: Ahmedabad 

Head, 

Chemistry Department, 

Gujarat Arts and Science College, 

Ellisbridge, Ahmedabad 



1) Introduction of Reductive Amination ……………………………….. 06

2) Direct Reductive Amination………………………………………………. 09

3) Indirect Reductive Amination……………………………………………. 11

4) Designing a Reductive Amination Reaction……………………….. 13

5) Common Reductive Agents……………………………………………….. 16

6) Reductive Amination of Aldehyde and ketone……………………  17

7) Melting point of compound……………………………………………….. 18

8) Aims and Objectives…………………………………………………………… 20

9) General Experimental work……………………………………………….. 21

*TLC {Thin layer chromatography}…………………………………………. 21

*GC {Gas chromatography}…………………………………………………….. 23

10)Experimental work…………………………………………………………….. 26

 11)Result and Discussion………………………………………………………… 33 

12)Conclusion…………………………………………………………………………. 36

13)Reference………………………………………………………………………….  37

14)Graph………………………………………………………………………………… 39



     The  Synthesis of chiral amines is of significant 
importance to the pharmaceutical and agrochemical industry 
as this group is widely distributed amongst the most used 
bioactive compounds in the world. Their synthesis is often 
accomplished through reductive amination, in which an amine 
is reacted with a ketone partner to from an intermediate 
hemiaminal, which the loses water to give an imine that is 
subsequently reduced to the corresponding amine. For the 
transformation , the two synthetic method are commonly 
used. One is the reductive amination. Which is termed as a 
direct reaction. This method allow the conversion of carbonyl  
compound and the amine with the suitable reducing agent in 
a single operation without performance of an intermediate 
imine salt. The other is a stepwise or indirect reaction which 
involves the conversion of amine from the reduction of the 
imine derivatives isolated in a separate step. As effective 
reducing methods for these conversions, catalytic 
hydrogenation, Metal hydride reductions using NaBH3CN4, 
NaBH3CN4-ZnCl2 , NaBH3CN4-Mg(CIO4)2 , LiBH3CN4.  



The transformation of amines from aldehydes and ketones is an 
important method in organic synthesis because of their versa le u 
lity as intermediates for synthesis of pharmaceuticals and 
agrochemicals. For the transformation, the two synthetic 
methods are commonly used. One is the reductive amination, 
which is termed as a direct reaction.  

Reductive  amination on (also known as reductive  alkyla on) is a 
form of amination that involves the conversion of a carbonyl 
group to an amine via an intermediate imine. The carbonyl group 
is most commonly a ketone or an aldehyde. It is a common 
method to make amines and is widely used in green chemistry 
since it can be done catalytically in one-pot under mild conditions.  

Reductive amination on (also known as reductive alkylation) is a 
form of amination that involves the conversion of a carbonyl 
group to an amine via an intermediate imine. The carbonyl group 
is most commonly a ketone or an aldehyde. It is a common 
method to make amines and is widely used in green chemistry 
since it can be done catalytically in one-pot under mild conditions.  

The amine first reacts with the carbonyl group to form a 
hemiaminal species which subsequently loses one molecule of 
water in a reversible manner by alkylamino-de-oxo-substitution 
to form the imine intermediate. The equilibrium between 
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OBJECTIVE  

 Drug Identification and Characterization of ACECLOFENAC Drug in its

pharmaceutical dosage by IR & HPLC Analysis Method.

 Drug characterization studies can provide information useful for drug law

enforcement authorities. Chemical links between samples can be established,

and material from different seizures can be classified into groups of related

samples.

 The method used in Analysis procedure is validated as per IP-2018 guideline

protocol.

 It was successfully applied for the analysis of drug in bulk and could be effectively

used for the routine analysis.
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ABSTRACT 

      This work propose polyacrylate binders synthesized by emulsion 
polymerization. Emulsions used as pigment binders in formulations that have 
to deal with the challenge to assure an outstanding film configuration and 
exterior as well as good mechanical properties. To produce polyacrylate binder, 
homo and copolymers were synthesized by emulsion polymerization using 
different types of monomers. Emulsion polymerization is a type of radical 
polymerization that usually starts with an emulsion incorporating water, 
monomer, and surfactant. With increasing proportion of monomers in the 
formulation, lower conversion was observed which could be due to the lower 
reactivity of monomers for radical polymerization in the presence of these others 
monomers. It is ensured that monomers were put one by one to the reactor 
instead of putting quickly & the stirring speed was not more or less comparing 
with the standard. In accordance with recipe calculation and method of 
preparation, our sample shows pretty good tensile and tear strengths, good 
abrasion resistance and stiffness, excellent chemical resistance and water 
repellence as well as air permeability. In the area of testing, gel ratio and solid 
content percentage of soft polymer and hard polymer is tested. Also the dilution, 
acid, alkali and electrolyte resistance stability were checked.

GRAPHICAL ABSTRACT 



INTRODUCTION 

➢ Introduction of polymers: 

   Polymers are large molecules made up of repeating subunits known as 
monomers. They can be natural or synthetic and are widely used in various 
industries due to their unique properties. Polymers can be classified into two 
main categories: thermoplastics and thermosets. Thermoplastics can be 
melted and reshaped multiple times, while thermosets undergo a chemical 
reaction during curing and cannot be melted or reshaped once cured. 

   Acrylic binders are a type of thermoplastic polymer that are widely used in 
various applications such as adhesives, coatings, and inks. They are 
synthesized through the polymerization of acrylic monomers such as methyl 
methacrylate, ethyl acrylate, and n-butyl acrylate. The properties of acrylic 
binders can be tailored by varying the type and amount of monomers used in 
the polymerization process.    
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ETP Effluent treatment plant 

STP Sewage treatment plant 

COD Chemical Oxygen Demand 

BOD Biological Oxygen Demand 

TDS Total Dissolved Solid 

TSS Total Suspended Solid 

CL Chlorine 

BR Burette Reading 

OD Optical Density 

PPM Parts Per Million 



INTRODUCTION 
    Wastewater is produced from various industrial processes such as 

mining, power generation, petroleum refineries, breweries, dairy processing, 

chemical production, food production and many more. 

      One of the most common by-products of industrial or commercial 

activities is industrial wastewater, i.e., the water that was used to make 

commercial products across every industry in nearly all phases of production. 

Once this process water has been used, it is considered waste and needs to 

be treated before it is discharged. 
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CHAPTER 1. INTRODUCTION 

 2,4,6-TRIBROMOANILE

2,4,6-Tribromoaniline is a chemical compound with a formula of C6H4Br3N. It is used in organic 

synthesis of pharmaceuticals, agrochemicals and fire-extinguishing agents[1]. 

(The ball and stick model (structure of (the space-filling modal of 2,4,6- 

of2,4,6- tribromoaniline) 2,4,6-tribromoaniline ) - tribromoaniline) 

[Figure 1 : Structure of 2,4,6 – tribromoaniline ] 

In organic chemistry, the bromine test is a qualitative test for the presence of unsaturation (carbon- 

to-carbon double or triple bonds), phenols and anilines. An unknown sample is treated with a small 

amount of elemental bromine in an organic solvent, being as dichloromethane or carbon tetrachloride. 

Presence of unsaturation and/or phenol or aniline in the sample is shown by disappearance of the deep 

brown coloration of bromine when it has reacted with the unknown sample. The formation of a 

https://en.wikipedia.org/wiki/Organic_chemistry
https://en.wikipedia.org/wiki/Alkene
https://en.wikipedia.org/wiki/Alkyne
https://en.wikipedia.org/wiki/Phenols
https://en.wikipedia.org/wiki/Aniline
https://en.wikipedia.org/wiki/Bromine
https://en.wikipedia.org/wiki/Dichloromethane
https://en.wikipedia.org/wiki/Carbon_tetrachloride
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Plastic  is  an  organic  and  synthetic  polymer,  solid  in  your  final  stage  

as  a   finished   product,  and  at  some  point,  in  its  production  phase  was 

turned  to  fluid,  suitable  for  molding  by  the  actions  of  heat  and  

pressure.   

Most  of  the  industrial  plastic  materials  have  petroleum  as   raw  

material,  a  non-renewable  natural  source.  Among  the  most  used  

plastics,  it  is  possible  to  highlight  the  polypropylene (PP),  high  density  

polyethylene  (HDPE)  and  low  density (LDPE).  

 Currently,  140  millions  tons  of  plastic  are  produced  per  year,  

distributed  between  different  products.   This  number  is  related  to  the  

easy  processing  and  low  cost  of  this  material . 

Plastic  is  a  material  of  difficult  compaction,  which  can  lead  to  waste  

accumulation  in  the  environment,  also  compromising  the  

decomposition  of  other  organic  materials.  

 Plastic  material  is  resistant  to  fungi  and  bacteria,  resulting  in  a  slow  

degradation.  In  direct  contact  with  the  environment,  it  can  take  

around  100  thousand  years  to  be  decomposed.  Most  of  its  waste  is 

discarded  at  dumps  and  landfills,  leading  to  concern  around  the  

disposal  process. 

Due  to  the  great  environmental  impact  caused  by  the  use  of  plastic  

products,  in  the  past  years  has  been  studied  alternative  routes  to 

obtain  plastics  made  by  renewable  sources,  such  as  bioplastics.  
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1. Abstract
➢ This dissertation provides a comprehensive investigation into dyes, encompassing their 

classification, industry dynamics, and experimental analysis. Dyes, vital components in 

various sectors including textiles and biomedical applications, are subjected to a 

detailed examination from both theoretical and practical perspectives. 

➢ The introduction sets the stage by defining dyes and their significance in different 

industries. It offers an overview of the literature, focusing on the classification of dyes, 

the landscape of the Indian Dyes and Dye Intermediate Industry, and the diverse factors 

influencing dye properties and applications. 

➢ The aim of the present work is to bridge theoretical understanding with practical 

experimentation. The experimental section delineates the detailed procedures, 

including product details, raw materials, chemical reactions, reaction mechanisms, 

synthesis processes, calculations, and properties, and applications. Through systematic 

analysis and characterization, the study aims to uncover the underlying principles 

governing dye behavior and performance. 

➢ By integrating theoretical insights with experimental findings, this dissertation 

contributes to a deeper understanding of dyes, their classification, and their industrial 

applications. The research outcomes offer valuable insights for researchers, industry 

practitioners, and policymakers, paving the way for advancements in dye technology 

and sustainable practices. 



2. Introduction

• A dye is a colored substance that chemically bonds to the substrate to which it is being

applied. This distinguishes dyes from pigments which do not chemically bind to the

material they colour.

• Reactive dye, any of a class of highly colored organic substances, primarily used for tinting

textiles, that attach themselves to their substrates by a chemical reaction that forms a

covalent bond between the molecule of dye and that of the fiber. The dyestuff thus becomes

a part of the fiber and is much less likely to be removed by washing than are dyestuffs that

adhere by adsorption.

• A dye intermediate is the main raw material used for the manufacturing of dyestuff. The

manufacturing chain of dyes 7 can be traced back to petroleum-based products. Naphtha

and natural gas are used to produce benzene and toluene, which are subsequently used for

manufacturing nitroaromatics.

• A dye intermediate is the main raw material used for the manufacturing of dyestuff. The

manufacturing chain of dyes can be traced back to petroleum-based products. Naphtha and

natural gas are used for the production of benzene and toluene, which are subsequently

used for manufacturing nitro-aromatics. The nitroaromatics are then used for

manufacturing the compounds called dye intermediates. Hence, the third stage of

production i.e., from nitro aromatics to a dye intermediate is a part of the dyes and dye

intermediate sector. Examples of major dye intermediates are Vinyl Sulfone.

• Examples of major dye intermediates are 6-acetyl OAPSA, Vinyl Sulfone, Gamma Acid,

H Acid, CPC Blue, J Acid, αNaphthyl Amine, etc.
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HEXYL SALICYLATE 



 Members of the salicylate family (mainly methyl, butyl, amyl, hexyl, benzyl and 3- hexenyl salicylates) are widely 
used in perfumery.  

The first example in fine fragrance was probably isoamyl salicylate, discovered early on by Darzens and used in 
1898 by Jacques Rouché (both at the Piver company) in the perfume ‘Trefle incarnat.’ Patricia de Nicolaï in her 
article ‘A Smelling Trip into the Past: The Influence of Synthetic Materials on the History of Perfumery’ notes that 
‘it was a real revolution in the Fougère family.’  

The overdose of benzyl salicylate (19%) in ‘L’Air du Temps’ (Nina Ricci, 1948), present at even higher 
concentrations in ‘Amarige’ (Givenchy, 1991) and ‘CK Be’ (Calvin Klein, 1996), is another famous example and 
clearly shows the tremendous value of this class of compounds in perfumery to build floral compositions.  

Moreover, perfumers associate salicylates with three other very important characteristics: their excellent blending 
properties, the great linearity of compositions in which they are present (the tendency for compositions to 
maintain a certain degree of odour similarity from beginning to end) and their incredible blooming effect. 

 IUPAC Name of Hexyl Salicylate: Hexyl 2-hydroxybenzoate 

 Molecular Formula: C13H18O3 

Molecular Weight: 222.28 gm/mol 



*Production Capacity Production Capacity of Plant: 3500 kg per batch

*Overall Production Capacity in the World: 2800 to 7000 Metric Tons per year

*Market Value Market Value of the Product: ₹300 per kilograms
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What is Dyes? 
Dyes are substances those are used to color various materials, including textiles, 
plastics, paper, and other materials. They are soluble, coloured organic compounds 
that are usually applied to textiles from a solution in water. Dyes can be natural or 
synthetic. They are designed to bond strongly to the polymer molecules that make up 
the textile fibre. A dye is used to impart color to materials of which it becomes an 
integral part. Dyes are widely used in many industries, including textiles, printing, 
and cosmetics, to add color to products and materials. Some common types of dyes 
include acid dyes, basic dyes, disperse dyes, reactive dyes, and vat dyes, each with its 
own specific properties and uses. In this article I will discuss dyes classification and 
explain important types of dyes. 

Classification of Dyes: 
Dyes can be classified into various categories based on their origin, chemical 
structure, solubility, application method, and other factors. Some common 
classification of dyes include: 

1. Classification of dyes based on origin:

a. Natural dyes
b. Synthetic dyes

2. Dyes classification based on chemical structure:

a. Azo dyes
b. Anthraquinone dyes
c. Triphenylmethane dyes
d. Phthalocyanine dyes
e. Quinoline dyes
f. Nitroso dyes
g. Indigoid dyes
h. Natural dyes

3. Classification of dyes based on application method:

https://textileengineering.net/what-is-textile-engineering/
https://textileengineering.net/classification-of-textile-fibres/
https://textileengineering.net/synthetic-dyes-properties-types-application/


a. Direct dyes
b. Reactive dyes
c. Acid dyes
d. Basic dyes
e. Disperse dyes
f. Vat dyes
g. Pigments

4. Dyes classification based on solubility:

a. Water-soluble dyes
b. Oil-soluble dyes
c. Solvent dyes

5. Classification of dyes based on use:

a. Textile dyes
b. Food dyes
c. Ink dyes
d. Leather dyes
e. Hair dyes
f. Medical dyes

Each type of dye has its own unique properties, advantages, and disadvantages, and 
is used for specific applications depending on its characteristics. 

Important types of dyes are briefly discussed below: 

1. Synthetic dyes: Synthetic dyes are man-made chemical compounds used to add
color to a variety of materials, including textiles, plastics, paper, and food. They are 
often preferred over natural dyes due to their wider range of colors, greater 
consistency, and lower cost. Synthetic dyes are classified based upon their chemical 
composition and the method of their application in the dyeing process. 

2. Basic / cationic dyes: Basic dyes are water soluble and are mainly used to dye
acrylic fibres. They are mostly used with a mordant. A mordant is a chemical agent 

https://www.textileblog.com/principal-classes-of-synthetic-dyes-and-their-characteristics/


which is used to set dyes on fabrics by forming an insoluble compound with the dye. 
With mordant, basic dyes are used for cotton, linen, acetate, nylon, 
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PREFACE 

The objective of the industrial training is to help students gain first-
hand information regarding functioning of the industry which 
presents the students with opportunities to plan, organize and 
engage in active learning experiences both inside and outside the 
classroom. 

In addition of technical knowledge, here i got chance to 
improve skill like self- esteem, team work, communication, 
creative thinking, etc. Which are very important for making 
the career.  

The report contains the company detail, process description 
and description related to Pesticides production, details of 
different Pesticides and applications.  



Introduction of pesticide 
A pesticide is any substance used to kill, repel, or control certain forms of plant or 

animal life that are considered to be pests. 
Pesticides include herbicides for destroying 
weeds  and  other  unwanted  vegetation, 

insecticides for controlling a wide variety of 
insects, fungicides used to prevent the growth of 
mould and mildew, disinfectants for preventing 
the spread of bacteria, and compounds used to 
control mice and rats. 

Because of the widespread use of agricultural 
chemicals in food production, people are exposed to low levels of pesticide 
residues through their diets. Scientists do not yet have a clear understanding of 
the health effects of these pesticide residues. Results from the Agricultural 
Health Study, an ongoing study of pesticide exposures in farm families, show that 
farmers who used agricultural insecticides experienced an increase in 
headaches, fatigue, insomnia, dizziness, hand tremors, and other neurological 
symptoms. Evidence suggests that children are particularly susceptible to 
adverse effects from exposure to pesticides, including neurodevelopmental 
effects. People may also be exposed to pesticides used in a variety of settings 
including homes, schools, hospitals, and workplaces.  

Two centuries Ago, there was no scientific bases for plant protection activities. 
Therefore, primitive plant protection measures were employed, for example 
wheat was soaked in salt water, use of vinegar, ash among others. However, more 
than 2700 years ago the Greeks utilized sulphur a fungicide while the Chinese in 
this same period used arsenical compounds as insecticides. Due to these 
problems, development of technologies that guarantee their elimination in a 
safe, efficient and economical way is important. However excessive use of these 
chemicals leads to the microbial imbalance, environmental pollution and health 
hazards. 


