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Bio-molecular modelling utilizing RasMol and PDB resources for 

various enzymes 

============================================ 

Abstract 
 

The availability of an excellent and freely available molecular visualisation 

package authored by Roger Sayle RasMol, coupled to the protein data bank (PDB) 

resource of molecular structure data makes the visualization and manipulation of 

molecular data accessible to the Internet community. Tutorials based on almost any 

protein deposited in the PDB can be utilized as an aid to understand bio-molecular 

modelling. The utility of these resources is illustrated for modelling and visualization of 

enzymes lysozyme, catalase, oxidase, caseinase, gelatinase, trypsin, pepsin, α-amylase, 

urease and hyluronidase. 

 

Keywords: RasMol, PDB, Lysozyme, catalase, oxidase, caseinase, gelatinase, trypsin, 

pepsin, α-amylase, urease, hyluronidase. 

------------------------------------------------------------------------------------------------ 

1. Introduction 

The detailed molecular diagrams and illustrations available in some of the 

excellent biochemistry textbooks currently available can be accessible to anyone 

with internet capability through the use of molecular information and good visualization 

and manipulation software packages which are freely available over the web. Individual 

students can utilize the visualization programmes to investigate the 3D structure of 

proteins, zoom in on the active site of enzymes, observe groups at the active site or 

involved in binding or look at the molecular dimensions between groups on a protein. 

Primary data on 3D structure of proteins are available at the protein data bank (PDB), the 

single international repository for the processing and distribution of 3D macromolecular 

structure data, mostly obtained by X-ray crystallography or solution nuclear magnetic 

resonance (NMR). The empirical results of these experimental methods accurately 

describe the 3D structure of a protein molecule in the state in which measurements were 

made. To illustrate the modelling capabilities of available programmes data on the 3D 



structure of the enzymes lysozyme, catalase, oxidase, caseinase, gelatinase, trypsin, 

pepsin, α-amylase, urease and hyluronidase  will be used. Even rather small proteins 

contain very complex 3D structures which are difficult to imagine from 2D 

representations. To determine the 3D structure of proteins such as enzymes the location 

of each atom in the macromolecule must be positioned, a process generally carried out 

via X-ray diffraction or solution NMR analysis. The data representing the 3D structure in 

its raw form is a set of coordinates representing the atomic co-ordinates of each atom of 

the protein with respect to a set of axes. These co-ordinates are given with respect to the 

Cartesian axes X, Y, and Z. Generally, because there are atoms of nitrogen, carbon, 

hydrogen, oxygen and sulphur in proteins the structure can become quite complicated 

even for small proteins. It is often the practice to draw only the α-carbon atom of each 

amino acid with the position of each carbon atom linked together giving a representation 

of the protein backbone. The PDB database contains files of such atomic co-ordinates 

which can be represented and manipulated via molecular visualization software. 

For this project some background on the composition, structure and function of 

the macromolecule is useful. Such details on lysozyme, catalase, oxidase, caseinase, 

gelatinase, trypsin, pepsin, α-amylase, urease and hyluronidase  can be obtained. 

Protein structure is the biomolecular structure of a protein molecule. Proteins are 

polymers – specifically polypeptides -sequences formed from various L-α-amino acids. 

Each unit of a protein is called an amino acid residue because it is the residue of every 

amino acid that forms the protein by losing a water molecule. By convention, a chain 

under 40 residues is often identified as a peptide, rather than a protein. To be able to 

perform their biological function, proteins fold into one or more specific spatial 

conformations, driven by a number of non-covalent interactions such as hydrogen 

bonding, ionic interactions, Van der Waals forces, and hydrophobic packing. To 

understand the functions of proteins at a molecular level, it is often necessary to 

determine their three-dimensional structure. This is the topic of the scientific field of 

structural biology, which employs techniques such as X-ray crystallography, NMR 

spectroscopy, and dual polarization interferometry to determine the structure of proteins. 

Protein structures range in size from tens to several thousand residues. By physical size, 

proteins are classified as nanoparticles, between 1–100 nm. Very large aggregates can be 

formed from protein subunits.  



A protein may undergo reversible structural changes in performing its biological 

function. The alternative structures of the same protein are referred to as different 

conformations, and transitions between them are called conformational changes.

 

Primary structure 

The primary structure of a protein refers to the linear sequence of amino acids in 

the polypeptide chain. The primary structure is held together by covalent bonds such as 

peptide bonds, which are made during the process of protein biosynthesis or translation. 

The two ends of the polypeptide chain are referred to as the carboxyl terminus (C-

terminus) and the amino terminus (N-terminus) based on the nature of the free group on 

each extremity. Counting of residues always starts at the N-terminal end (NH2-group), 

which is the end where the amino group is not involved in a peptide bond. The primary 

structure of a protein is determined by the gene corresponding to the protein. A specific 

sequence of nucleotides in DNA is transcribed into mRNA, which is read by the 

ribosome in a process called translation. The sequence of amino acids was discovered by 

Frederick Sanger. The sequence of a protein is unique to that protein, and defines the 

structure and function of the protein. The sequence of a protein can be determined by 

methods such as Edman degradation or tandem mass spectrometry. Often, however, it is 

read directly from the sequence of the gene using the genetic code. We know that there 

are over 10,000 proteins in the human body which are composed of different 

arrangements of 20 types of amino acid residues. It is strictly recommended to use the 

words "amino acid residues" when discussing proteins because when a peptide bond is 

formed, a water molecule is lost, so proteins are made up of amino acid residues. Post-

translational modification such as disulfide bond formation, phosphorylations and 

glycosylations are usually also considered a part of the primary structure, and cannot be 
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read from the gene. For example, insulin is composed of 51 amino acids in 2 chains. One 

chain has 31 amino acids, and the other has 20 amino acids 

Secondary structure 

Secondary structure refers to highly regular local sub-structures. Two main types 

of secondary structure, the alpha helix and the beta strand or beta sheets, were suggested 

in 1951 by Linus Pauling and coworkers. These secondary structures are defined by 

patterns of hydrogen bonds between the main-chain peptide groups. They have a regular 

geometry, being constrained to specific values of the dihedral angles ψ and φ on the 

Ramachandran plot. Both the alpha helix and the beta sheet represent a way of saturating 

all the hydrogen bond donors and acceptors in the peptide backbone. Some parts of the 

protein are ordered but do not form any regular structures. They should not be confused 

with random coil, an unfolded polypeptide chain lacking any fixed three-dimensional 

structure. Several sequential secondary structures may form a "supersecondary unit". 

Tertiary structure 

Tertiary structure refers to the three-dimensional structure of a single, double, or 

triple bonded protein molecule. The alpha-helixes and beta pleated-sheets are folded into 

a compact globular structure. The folding is driven by the non-specific hydrophobic 

interactions, the burial of hydrophobic residues from water, but the structure is stable 

only when the parts of a protein domain are locked into place by specific tertiary 

interactions, such as salt bridges, hydrogen bonds, and the tight packing of side chains 

and disulfide bonds. The disulfide bonds are extremely rare in cytosolic proteins, since 

the cytosol  (intracellular fluid) is generally a reducing environment. 

Quaternary structure 

Quaternary structure is the three-dimensional structure of a multi-subunit protein 

and how the subunits fit together. In this context, the quaternary structure is stabilized by 

the same non-covalent interactions and disulfide bonds as the tertiary structure. 

Complexes of two or more polypeptides (i.e. multiple subunits) are called multimers. 

Specifically it would be called a dimer if it contains two subunits, a trimer if it contains 

three subunits, a tetramer if it contains four subunits, and a pentamer if it contains five 

subunits. The subunits are frequently related to one another by symmetry operations, 
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such as a 2-fold axis in a dimer. Multimers made up of identical subunits are referred to 

with a prefix of "homo-" (e.g. a homotetramer) and those made up of different subunits 

are referred to with a prefix of "hetero-", for example, a heterotetramer, such as the two 

alpha and two beta chains of hemoglobin. 

Protein structure determination 

Around 90% of the protein structures available in the Protein Data Bank have been 

determined by X-ray crystallography. This method allows one to measure the three-

dimensional (3-D) density distribution of electrons in the protein, in the crystallized 

state, and thereby infer the 3-D coordinates of all the atoms to be determined to a certain 

resolution. Roughly 9% of the known protein structures have been obtained by nuclear 

magnetic resonance techniques. The secondary structure composition can be determined 

via circular dichroism. Vibrational spectroscopy can also be used to characterize the 

conformation of peptides, polypeptides, and proteins. Cryo-electron microscopy has 

recently become a means of determining protein structures to high resolution, less than 5 

angstroms or 0.5 nanometer, and is anticipated to increase in power as a tool for high 

resolution work in the next decade. This technique is still a valuable resource for 

researchers working with very large protein complexes such as virus coat proteins and 

amyloid fibers. A more qualitative picture of protein structure is often obtained by 

proteolysis, which is also useful to screen for more crystallizable protein samples. Novel 

implementations of this approach, including fast parallel proteolysis (FASTpp), can 

probe the structured fraction and its stability without the need for purification 

RasMol Features 

RasMol is a program for molecular graphics visualization originally developed by 

Roger Sayle. This site is provided for the convenience of users of RasMol and 

developers of open source versions of RasMol. The site itself is provided courtesy of 

Bernstein + Sons. Maintenance of RasMol, much of the development, and integration of 

modifications provided by the community is done at the ARCiB laboratory at Dowling 

College. 

RasMol is a molecular graphics program intended for the visualisation of proteins, 

nucleic acids and small molecules. The program is aimed at display, teaching and 

generation of publication quality images. RasMol runs on wide range of architectures 

and operating systems including Microsoft Windows, Apple Macintosh, UNIX and VMS 

http://en.wikipedia.org/wiki/Hemoglobin


systems. UNIX and VMS versions require an 8, 24 or 32 bit colour X Windows display 

(X11R4 or later). The X Windows version of RasMol provides optional support for a 

hardware dials box and accelerated shared memory communication (via the XInput and 

MIT-SHM extensions) if available on the current X Server.  

The program reads in a molecule coordinate file and interactively displays the 

molecule on the screen in a variety of colour schemes and molecule representations. 

Currently available representations include depth-cued wireframes, 'Dreiding' sticks, 

spacefilling (CPK) spheres, ball and stick, solid and strand biomolecular ribbons, atom 

labels and dot surfaces.  

The X Windows version of RasMol provides optional support for a hardware dials 

box and accelerated shared memory communication (via the XInput and MIT-SHM 

extensions) if available on the current X Server.  

The program reads in molecular coordinate files and interactively displays the 

molecule on the screen in a variety of representations and colour schemes. Supported 

input file formats include Protein Data Bank (PDB), 

2. Methods 

2.1. Obtaining molecular data from the PDB 

The PDB resource can be accessed at http://www.rcsb.org/pdb/. At the home page 

one can interrogate the database using the PDB ID of the molecule (if known) or 

utilising the Search Lite facility using simple keywords. In this example click on Search 

Lite. This opens a window which requires search input. One can type in catalase, 

oxidase, caseinase, gelatinase, trypsin, pepsin, α-amylase, urease and hyluronidase, click 

search and the search returns with possibilities. If one clicks on explore one reaches the 

structure explore window for enzymes. 

This gives details on the structure, the authors, the unit cell, number of residues, 

the atoms and the resolution.  One can view the structure at the PDBs utilizing the View 

menus but for this exercise, we wish to download. Click on download/display. Here one 

has an option of looking at the display, the structure or clicking on text under the PDB 

heading. This will display a text edition of the data in the PDB which contains the atomic 

co-ordinates. In the section, download the structure  choose the uncompressed  ―pdb‖ by 

selecting it with the mouse, right click and select save target as. It should default to .pdb 



any name can be chosen and indeed any location, however, it must be saved as a .pdb ". 

RasMol only reads .pdb " and therefore it is necessary to save all from the PDB as .pdb . 

 

2.2. Obtaining RasMol 

RasMol is a powerful educational tool for showing the structure of DNA, proteins 

and smaller molecules. The program reads in molecular co-ordinate  and interactively 

displays the molecule on the screen in a variety of representations and colour schemes. 

The programme was initially written by Roger Sayle and E. J. Milnerwhite and 

developed at the University of Edinburgh's Biocom- puting Research Unit and the 

Biomolecular Structure Department at Glaxo Research and Development, Greenford, 

UK. Information for getting and installing RasMol can be obtained at 

http://www.umass.edu/microbio/rasmol/getras.htm. 

    Various versions of RasMol can be downloaded for various operating systems 

including PC/windows, MAC, VAX, Unix, Acorn RISC OS. For example if 

downloading version 2.6 for PC or Windows one has the option of  downloading a 32 bit 

version for Windows 95 or NT or higher or indeed a 16 bit version for windows 3.1 for 

those with less powerful machines. If one clicks on the download hypertext link one will 

be asked which option one requires. Upon clicking Get 32 bit RAS Win one will be 

asked whether one wishes to save to disk. The 32 bit version can be saved. 

     

2.3. Working with RasMol 

Quick start tutorials on how to use RasMol can be viewed at 

http://www.umass.edu/microbio/rasmol/rasquick.htm.  To start RasMol under Microsoft 

Windows, double click on the RasMol icon in the program manager (or form the saved 

#oppy). When RasMol  starts, the program displays a single main window (the display 

window) with a black background on the screen and provides the command line window 

minimised as a small icon at the bottom of the screen. The command line or terminal 

window may be opened by double clicking on this RasMol icon. The Command Line 

allows the user to denote various parts of the bio-molecular structure one wants to 

interact with and will be used in some of the examples described later. To open a .pdb " 

within RasMol go to the "le menu, click open. One can now open any of the PDB " one 

wishes having saved them from the PDB database. For the purpose of this example this 

will be the 1AZF.pdb " we saved earlier. The molecular structure should now be 

displayed within Ras-Mol. You will notice, if you use the PC version, that the two 

http://www.umass.edu/microbio/rasmol/rasquick.htm


RasMol icons are at the bottom one of these is the display, the other is the RasMol 

command line. 

 

3. Results and discussion 

3.1. Using and exploring the display options 

 

Many different kinds of display options are available to model the .pdb some examples 

are outlined below 

1. Holding down the left mouse button rotate the molecule in any and all directions to 

visualize different parts of the molecule. 

2. In the Display Menu alter the molecular display by selecting Space Ribbons, 

Cartoons, Wireframe or Ball and Stick. 

3. Selecting the Display, Cartoons options select different colouring modes such as 

structure to view an outline of the macromolecule with a-helical regions and b-sheet 

regions 

4. Using the options menu select stereo to get a stereo view of the molecule. 

5. Holding down the right mouse bottom allows one to move the molecule to different 

parts of the screen. 

6. Holding down the shift key and moving the mouse forward miniaturizes the display 

while moving it back blows up the display allowing the viewer to zoom in on the 

molecule. This can be particularly useful if one selects wire-frame within the Display 

option and set- ting Labels On within the Options menu. The positions of particular 

amino acids are clearly labelled and one can zoom into the molecule at these positions 

Any of the molecular representations can be saved and exported using the export menu 

and selecting the option that best suits, such as a gif or graphic interface for future 

display in a presentation format such as Micro- soft's Power Point. In the menu if one 

selects information one gets a brief description of the molecule which can be useful if 

looking at lots of structures. From the "le menu one can also print the display 

3.2. Using the command line options 



Now for some of the really interesting things RasMol can do. Upon activating the 

RasMol command Line icon at the bottom of the desktop one enters the command line 

interface. At the RasMol icon (RasMol') one can enter specific commands RasMol ZAP 

clears display of a molecule if one wishes to load another. There are a number of 

commands which will allow better visualisation of the bio-molecule. 

RasMol Colour blue or red or other colours will colour the molecule RasMol' Set 

background yellow (or other colours allow one to set coloured backgrounds) 

RasMol' Restrict 34-55 command restricts the display to just that part of the molecule 

between the specified amino acids. One can zoom in on this section and use the options 

to label or vary the display options to visualise this part of the molecule more closely. In 

the case of lysozyme the active site and catalytic groups are contained here. By selecting 

wireframe display, label within options, and moving the fragment by holding down the 

right mouse button and rotating the catalytic groups within enzyme structure can be 

visualised and their orientation relative to each other observed. Using shift and pulling 

back the mouse one can zoom in to this part of the molecule. 

RasMol' Set picking distance allows the distance between two crosshair points 

chosen to be calculated. 

RasMol' Set picking monitor and using the mouse to point to two points on the 

display allows calculation of the atomic distances between these groups or residues. At 

any stage particular views of a molecule utilising the commands outlined above can be 

saved and viewed later 

RasMol is a powerful visualisation and manipulation package for display of a 

range of macromolecules including drugs, DNA and proteins. Using a tutorial such as 

outlined for enzyme coupled with a detailed knowledge of its structure and catalytic 

mechanism available in biochemistry textbooks, the details of the groups involved in 

binding substrate and catalysis can be explored by individual students. In principle any 

macromolecule in the PDB or other macromolecular structural database could be 

investigated in a similar manner 

 

Result 



Following are the different 3D structures of enzymes Lysozyme, catalase, oxidase, 

caseinase, gelatinase, trypsin, pepsin, α-amylase, urease, hyluronidase. 

Lysozyme (Sticks, Spacefill and Ball & Stick model) 

 

 

 

 

Catalase (Sticks, Spacefill and Ball & Stick model) 



 

 

 

 

 

 

 

 



Oxidase ( Spacefill, Ball &stick and ribbon model) 

 

 

 

 

 

 



Caseinase ( Spacefill, ribbons & strands model) 

 

 

 

 

 

 



Gelatinase ( Spacefill, ribbons & strands model) 

 

 

 

 

 

 

 



Trypsin ( Spacefill, ribbons & strands model) 

 

 

 

 

 

 

 



Pepsin ( Spacefill, ribbons & strands model) 

 

 

 

 

 

 



α-amylase ( Spacefill, ribbons & strands model) 

 

 

 

 

 

 



Urease ( Spacefill, ribbons & strands model) 

 

 

 

 

 

 



Hyluronidase ( Spacefill, ribbons & strands model) 
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INTRODUCTION 

Acetic acid is a mono carboxylic acid having general formula ch3 it's 

contain carboxyl group (c=o) & hydroxyl group (oh) in I U.P.A.C. system 

it is called as ethnic acid. 

 
If is over in the fruit and which have become sour as the result of 

ferment action. Is the chief constituent of vinegar. 

 
It is produced 2 

1
A billion punts per year in the united state. 

The major use is the synthesis of vinyl I acetate, which is used in 

preparation of latex paints. 
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HISTORY 

The major part of the world produce acetic acid bt synthesis of using following process. 

 
1. Oxidization of acetaldehyde. 

2. Direct oxidization of ethanol I. 

3. Hydrocarbon oxidization. 

4. Methanol I carbon monoxide process. 

The acetic acid contain carbon I (c=o) & hydroxyl I(-Oh) group The production of

 acetic acid from air oxidization of 

acetaldehyde first is operated in 

 

 
1911 in Germany an 1920 united state. 
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PROPERTIES. 

1. Acetic acid is color less, corrosive liquid with vinegar dour and 

sour testes. I 

2. It has BP 118 c and MP 16.6 c. | 

3. The vapor are suffocating & cause damage to the lunge. 

4. Pure acetic acid is called glacial acetic acid, because it forms on ice- 

like soiled. 

5. If is soluble in water, either & ethanol. 
 

i 

6. The molecular weight of acetic acid is 60. 
 

Physical properties Value 

1. Normal BP 118c 

2. Critical temp 594.45 

3. Critical value (cc/r) 2.85 

4. Surface tension 27.6 

5. Head of dilution in water 6.3 

6. Normal MP 16.6 c 
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CHEMICAL PROPERTIES. 

The chemical properties are acetic acid is as fallows. 

 

1) When acetic acid reacts with sodium hydroxide, sodium 

carbonate to from sodium salt. 

 
1. Ch3 COOH + ----------------------------------------- CH3 COONA + H2 

 
2. 2CH3 COOH+ NA2 CO----------------------CH3 COONA 

+H20+CO2 

3. CH3COOH+ N HCO3------------------------------------ CH3 COONA + 

H2O + CO2 &it can be regenerated by treating salt with dilute mineral 

acid. 

 
4. CH3COONA+ HCL------------------------------------ CH3-COOH + 

NACL 

2) When acetic acid reacted with phosphorus halides or thinly chloride to 

form acid halides. 

 

1. CH3- COOH + PCL ------------------- CH COOCL + POCL3 + HCL 

2. CH3- COOH + SOCL2-------------------------- CH3 COL + SO2 + HCL 
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3) when acetic acid reacted with NH3 to given ace amide. 

 
CH3-COOH + NH3 C-ONA --------------- CH3- C-ONA+4 --------------- 

CH3 - C-NH2 + H2O 

 
4).Acetic acid reacted with ethanol to form ethyl acetate 

 

CH3- COOH + C2H5OH --------------- CH3COOC2H5 + H2O 

 

 
5) When the reaction of acetic acid takes place in presence 

of to from ethanol 

CH3 - COOH --------------- C2H5 – OH 

 
6) When dehydration of acetic acid in presence of phosphorus pent oxide to form acetic 

anhydride. 

P205 2CH3- COOH ——CH3- C- OCH3 + H20 
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SELECTION OF PROCESS 

The following method are used for the large scale preparation for 

acetic acid ' 

1) By air oxidization of butane. 
 

Acetic acid is manufacture by air oxidization of butane in the 

presence of cobalt acetate catalyst. 

 
But the production of this reaction has not pure product & the 

product yield is 

 

80% CH3 CH3CH2 - CH3 + 02----------------CH3( C0)2 CO 

CH3COH 200 C 

2) Acetic acid from L.P.G :- 

 
From this methods we can also prepare acetic acid but not get pure 

product co- product are from by this method are formic acid photonic acid, 

butyric acid. 

Suneinic acid water product yield is 75% of liquid product purity is 

notmantain material of construction stainless steel. 

 
3) Acetic acid from methanol 

 

This also one of the good method for preparation of acetic acid from 

Methanol because co-product are 

from Product yield : 85% 

Product purity :95% 

Martial of construction : cooper, zirconium 
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4) Acetic acid from ethanol:- 

 

From this method we can produce acetic acid. Corporducts are formed by 

 

 

This method C02 & H20 catalyst acetate solvent glasses acetic acid at about 60-125 c 

 
Product yield is 90% material of construction stainless steel. 

5) Direct oxidization of hydro carbons. 

 

Direct oxidization produces acetic acid it the a number of by product in the united states the 

major raw material is n- butane although world wide. 

 
World wide considerable qua entities of 2PG & nuptial are used 

Butylenes oxidization has been piloted but no commercial operation has 

been accused the optimum choice of market & process economic in 

general it is attempted to mini miser the less marketable by product such as 

formic acid & to provided . 

 
Some flexibility to satisfy market for methyl ethyl ketene ethyl 
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Acetate a certain & acetaldehyde plant location is largely by raw 

materials availability & gathering cotton is largely by raw materials 

availability & gathering cost. 

 
6) Air oxidization of acetaldehyde :- 

 
 

Air oxidization of acetaldehyde produce of acetic acid with little 

waste & choice of acetic anhydride as by product. 

 
This is the good method for preparation of acetic acid. 

The product of acetic acid from air oxidization of given following 

condition & materials 

 
Catalyst: manganese acetate 

Phase : liquid 

Reactor type: tower 

Temp C ( maintenance ): 50° c to 70°c 

Pressure : 1 to 6 atm 

Reaction time :12 hours 

Product purity :99% 

Materials of construction : stainless steel or aluminum. 
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USES 

1) Acetic acid I used chiefly to produce acetic anhydride for cello use 

acetate manufacture. 

 
2) Cellulose acetate & pharmaceuticals. Performs dyes plastic & 

pharmaceuticals. 

 

 
3) It is also used in preparation of insecticide’s photo graphics chemical 

food additives as vinegar natural latex coagulant oil-well acidized & 

in textile printing. 

 
4) Acetic acid is used for making white lead. 

 

 
5) In mordant dyeing hug's quantity of ( CHSC04). 

 
A-l ( CHS CAO)2 CU & ( CH3CCO) 3 Fe- used there aquatint are 

produced from acetic acid. 
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MANUFACTURING PROCESS 

The preparation of acetic acid from acetaldehyde oxidation by 
oxygen or air product acetic acid with little waste & a choice of acetic of 

acetic hydride as a by product. 
 

This is most good method for preparation of acetic acid preparation 

of acetic acid. 
 
 

Catalyst Maingandseacetate 

Phase liquid 

Reactor used tower 

Solvent used acetic acid 

Temp° c 60 to 70°c 

Pressure Ito 6 atm 

Reaction time 12 hours 

Heat evolved ves 

Product yield 95 to 98% 

Product purity 99% 

Materials of construction stainless steel or aluminum 

Reactor  

Process description  
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1) Aceted eyed 

RAW MATERIALS 

2) Manganese’s acetate 

 

Acetaldehyde oxidation by oxygen or air produces acetic acid 
 

With little waste & choice of acetic anhydride as by product world 

wide. 
 

This process has accounted for most of the synthetic aciteic acid 

produced & considerable amount of acetic acid anhydride on a for smaller 

scale. 
 

Acetaldehyde for per acetic acid produces me by product acetic 

acid . 

The fig. is indicate that the acetaldemude can be produces by 

ethylene butane. 

 
The economical process for preparation of acetic acid process for 

preparation of acetic acid used of liquid phase so portion of 60 to 70 c & 1 

to 6 atm catalyzed by about 0.1 manganese acetate cobalt acetate is 

generally used. 

 
When by product acetic anhydride is desire at the higher tem 

premature of over pressure apply to the use of oxygen as lower temp a true 

& higher pressure utilize air the 95 to 98 % acetic acid are obtained by 

losses being mainly to carbon oxide in miner amount of methyl acetate. 
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Finally dried acetic acid is distilled from recovery catalyst solution a 

small boilers & corrosion products a pasteurizing section hold mead total . 

Refuse at the top of the acetic acid column is illustrated in flow heat for 

cases in which it is needed to improve quality by constructing miner 

imparities such as formic acid for bleed off. 

 
Recovery of by product acid. 

 

In the manufacturing of externs involving the use of acetic acid 

anhydride to reliever the hydrolysis equilibrium limitation acetic acid is 

produced in washing & practical hydrolysis operations. 

 
 

The most common problems of acetic acid recovery involve 

separation from reactively large amounts of water & small quantities of by 

product impurities. 

 

Five alternative acetic acid recovery process & combined are 

generally considered. 
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1) Azeotopic distillation. 
 

2) Simple distillation. 
 

3) Liquid extraction. 
 

4) Chemical treatment 
 

5) Absorption. 
 

Particularly incase of acetic acid production of acetic acid are 

ethyl alcohol & air & catalyst Mno2 silver k2cr2o7 

 

So during washing of a equipment of removal of excess of water which 

was present in alcohol has to be rejected unmoral to waste from is liquid 

moreover it is acidic. As we known if PH7 is natural. PH is 0-6 acidic. 

If liquid waste in the acidic form the by adding cheap have medium 

liquid hence we can make if into nutria & reduces in to nearby river 

channels etc. 
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MATERIAL BALANCE 

Molecular weight of CH3 CHO =44 
Molecular weight of 20= 32 
Molecular weight of CH3 COOH = 60 

In preparation of acetic acid from acetaldehyde the 
reaction 2CH3 CHO+ O2---------------------2 CH3 CaoH 

88 + 32 120 

120 = 120 

The conversion is 95 % 
120x95 = 114 

The basic calculation for 1 tone / day 

a) 02 requires for 1 ton / day of acetic acid 
! X/32 =1000 

114 

X= 1000x32 | 
114 

=280.70 kg of o2 

Ton of acetic acid required 280. 701 kg of 02 
25 ton acetic acid =? 02 

25000 

=----------X 280.701 

1000 

= 7017.5 kg of o 

25 ton acetic acid requires = 7017.5 ton of kg. 
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b) Acetaldehyde required for 1 ton / day acetic acid 

X 1000 

88 114 

X = 
88 

114 

X1000 

=771.9298 of acetic acid. 

1 ton of acetic acid give 771.9298 kg of acetic acid 

25 ton of acetic acid =?

 acetaldehyd

e 2500 

.---------------X 771.9298 = 19298.245 kg of acetaldehyde 1000 

Input material = output material 
7.0175 + 19 = 26. 0175 ton. 

36.0175 - 2500 = 1.0175 tone is 
accumulation Input = accumulation + output 

36.0175 = 1.0175 ton + 25 ton 
/day Hence 

Input = output 

Hence the material balanced 
Input = accumulation = output 

26.0175 = 1.0175 ton = 25 ton / day 

Hence 

Input = output 

Hence the material balanced. 
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PLANILQCATION 

 

The best location for a chemical plant depend on a numbers of 

factors the best place is where the cost of production and distribution. 

 
(Marketing) is minimum or where the aggregate cost of row material 

a transportation material to plant manufacturing selling and transportation 

finished product will be at minimum. 

 
Location of chemical industries is determined by analysis of 

following factor. 

 
1) Raw material 

 
The source of raw material is one of the most imp. Factor including 

the selection of a plant site. This particularly true if large volume of raw 

materials are capsized :necaise : pcatopm, car the raw materials sources 

change attention Soule be given to the purchased price of the raw material 

distance from the source of supply fight of transportation expense 

availability and reliability of supply purity of the raw material and stronger 

requirement. 

 
2) Market 
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The location of markets of intermediate distribution and the 

time required for shipping proximity to the major

 markets is an imp consideration in the sedation of a 

plant site because the byre usually finds it advantages to purchase 

from nearly sources. It should be noted hat market are needed for by 

product as well as for major find products. 

3) Energy availability 

 

Power and steam requirements are high in most industrial plants and 

fuel is ordinarily required to supply these utilities. Consequently power 

and fuel can combined one major factor in the choice of a plant using 

electorally process are after location near large hydroelectric installations. 

If the plant require near a source fuel supply may be essential for 

operation. 

 
4) Climate 

 

If the plant is located in a cold climate costs may be increased by the 

process for construction of protective shelters around the processeors 

equipment and spec cooling power of air high excessive humidity or 

extremes of hot or cold weather can have serious effect on the economic 

operation of plant an there factors should be examined when selecting 

plant site. 

5) Transportation facilities 
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Water fail roads and highways are the common means of transportation used 
materials concerns. The kind and amount of products of products and raw 

material determined the most suitable type of transportation facilities. In any 
case careful attention should be given to local fight rates and existing railroad 

lines. The proxing railroad 

centers and the possibility of carnal, river take or ocean transport, be 

considerdotor trucking facilities are widely used and can serve as auction 

supplement to rain water facilities. 

5) Water supply 

The process industries use large quantities of water of cooling 

washing steams generation and as a raw material. The plant therefore must 

ne located where a supply of water is available . a large river or lake is 

preferable although deep wells or artesian wells may be satisfactory if the 

amount of water required is not too great. The lively of existing water 

table can be checked by consulting state geological survey and information 

in the constancy of the water table and the yr round capacity of local river 

of takes should be obtained. If the water supply shoes seasonal fluctuations 

, is may be desirable to constrict a reserve or to drill seval stand be wells 

the temp mineral content but or send to content bacteriological content and 

cor supply and purification treatment must also be considered when 

choosing water supply. 
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6) Waste disposal 

 

In recent yrs a many legal restriction have placed on the method for 

disposing waste materials from the process in duties. The site selected for 

a plant should have dequote capacity and facilities for correct wet disposal 

even though a given area has mineral restriction on pollution should not be 

assumed that his condition will continue to exist. In choosing the plant site 

the permissible tolerance level for 

 
10) Flood and fire protection 

 

 
 

Many industrial plants are located along or near large bodies of water 

and there are risks of flood or hurricane damage. Before choosing a plant 

site the regional history of natural events of this type should be examined 

and the consequence of such occurrence considered. 

 
Protection from losses by fire is another imp factor in selecting a 

plant location . in case of major fire assistance from the out side free 

department should be available fore hazards in the immediate area 

surrounding the plant must not the overlooked. 
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PLANT LAYOUT 

This layout can play an imp part in determining constructions and 

manufacturing costs. And thus must be planned carefully with 

attention being given to further problems that may arise. Since each 

plant differs in many ways and no two plant sites are exactly a like. 

There is so one ideal plant layout, however proper layout in case 

will include arrangement of processing areas, stronger areas and 

handling areas in efficient coordination and with regard to such factor 

as. 

1) New site development or addition to previously developed site. 

2) Type and quantity of products control. 

3) Operational convenience and accessibility. 

4) Economic distribution of utilize and service. 

5) Type of buildings and building code requirements. 

6) Health and safety considerations. 

7) Waste disposal problems. 

8) Auxiliary equipment. 

9) Space available and space required. 
 

Cost estimation 

Fixed capital investment 17,05,000/- 
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Direct cist 10,00,000/- 

Purchased equipment 1,00,000/- 

Purchased equipment installation 1,00,000/- 

Instrumentation and control 1,00,000/- 

Piping 10,000/- 

Electrical equipment 25,000/- 

Building 3,00,000/- 

Service facilities 50,000/- 

Yard improvement 25,000/- 

Land 10,000/- 

Andirect cost  

Engineering and supervision 10,000/- 

Construction exp 50,000/- 

Contractors fees 50,000/- 

Contingency 30,000/- 

Total product cost = manufacturing cost + general exp  

3250000+ 200000 3450000/- 
 

Manufacturing cost = direct production cost + fixed charges + plant 

overhead cost 

2500000 + 500000 = 250000 3250000/- 

General exp. = distribution and market + adm. Exp . 
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100000 + 100000 

t.p.c. manufacturing + general cpst 

200000/- 

32,50,000 + 20,00,000 34,50,000/- 
 
 

 

 

 

 

 

 

 

1) Manufacturing + cost  

2) Direct production cost (50 -60) (T.P.C) = 25, 00 ,000/ - 

1. Operating label (10-20% IPS) 2,50,000/- 

2. Raw material (10-50% TPS) 2,50,000/- 

3. Director supervisory and clerical labor 25,000/- 

4. Utilize (10-20% of FCI) 50,000/- 

5. Maintenance and repairs (2-10% of FCI) 1,70,500/- 

6. Operating supplies 17,500/- 

7. Liberating charges (10-20 of OL) 2,500/- 

8. Attempts of rues, toes ( 0-6 % of TPS ) 5,000/- 

II. fixed charges ( 10-20 of PPC)  5,00,000/- 

1. Depreciation (10% of FCI ) 17,500/- 

2. Local taxes (1-4% of FCI) 17,050/- 

3. Insurance (0-4 @ of FCI) 17,050/- 

4. Rent (8-12% of building charges) 13,000/- 
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Ill, plant overhead cost (5-15% of TPC )

 1,00,000/

- 1 .administrative cost (2-6 % of TPC ) 1,00,000/- 

2. distribution and selling cost (2-20% of TPC) 2,50,000/- 

3.researchand development (O+R+D)(5%ofTPC) 

 
 

2,50,000/- 

 

 
5. Financial interest (0-10% of TPC) 2,50,000/- 

Gross earning = total production cost 

=50,00,000-34,50,000 

 

= 15,50,000 
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CONCLUSION 

As the cost estimation shows that the return of total 

investment for the setup of the plant will be obtained within a 

period of 22 yrs. Since them whatever profit will be obtained will 

be too much. This profit can be utilized for welfare of the men 

power working the factory. Many facilities for goodness of the 

employee will be provided at the lowest price according all the men 

will be satisfied in aspect and will devote totally for the 

development of the factory. 
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