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ABSTRACT

After the leaching of nicotine from tobacco dust by water/alcohol mixture (1:1), the
filtrate was extracted with chloroform/hexane mixture (7.5%) at a ratio of 1:1 (solvent
to aqueous) at 400c. The extraction was aided by the addition of the lime suspension
to maintain an alkaline medium. The winning of the nicotine from the organic solvent
mixture could well be one done by contact with 22% sulphuric acid. The effects of
contact time, as well as the organic phase to acid ratio, were studied to determine

the optimum sulfation conditions.

Nicotine sulfate is for the most part commonly chew and is also attached to smoking
cessation programs (gums, patches). Furthermore, nicotine sulfate has established
wide use as a pesticide and insecticide. Dilute solutions are used on fruit and
vegetables to organize insects such as aphids, plant lice, whiteflies, leafhoppers, etc.
(McCrak, J. Utilization of Tobacco By-products. Transvaal Agricultural Journal, Vol.
IV, 2005, p. 586-619). It may be also have been used to control certain animal skin
parasites. For spray submission, nicotine sulfate must be incorporated in a solution
of soap or with emulsifiable oil or must be mixed with hydrated lime or another
powdered carrier to use as dust (Jackson, K. E. Chemical Reviews. Alkaloids of

Tobacco).

\



TABLE OF CONTENTS

CHAPTER TITLE PAGE
No. No.
ABSTRACT v
LISTS OF FIGURES Viii
1 INTRODUCTION 1
1.1 PROPERTIES OF PRODUCT 3
1.2 USES OF PRODUCT 4
2 METHODS OF PRODUCTION 5
2.1 WATER-EXTRACTION PROCESS 5
2.2 EXTRACTION WITH ORGANIC SOLVENTS 5
2.3 THE STEAM DISTILLATION PROCESS 5
2 AEXTRACT FROM WASTE TOBACCO 7
3 JUSTIFICATION FOR SELECTION 8
A FLOWSHEET 9
4.1 INTRODUCTION 9
4.2 PROCESS DESCRIPTION 9
5 MATERIAL BALANCE AND ENERGY BALANCE 12
5.1 OVERALL TOTAL BALANCE 13
5.1.1 SCALE-UP FACTORS 13
5.2 BALANCE OVER THE SUPER 14
CENTRIFUGE
5.3 MASS BALANCE OVER THE 16
ACIDIFICATION VESSEL
5.4 ENERGY BALANCES 17

DESIGN OF TWO EQUIPMENTS

20

VI




7 COST ESTIMATION 29
8 INSTRUMENTATION 36
8.1 INTRODUCTION 36
8.2 CONTROL OF REACTOR 37
8.3 DISTRIBUTED CONTROL SYSTEM 39
9 SAFETY 42
9.1 NEED FOR SAFETY 42
9.2 RISK OF ACCIDENTS 42
9.3 SAFETY MEASURES 46
10 PLANT LAYOUT 51
11 SUMMARY AND CONCLUSION 56

REFERENCES

57

Vil




LISTS OF FIGURES

FIGURE NO. FIGURES PAGE NO.
111 Structure of nicotine sulfate 3
Compound
421 Process Flow Sheet 10
511 Overall Material Flow Diagram 12
521 Mass Balance over super centrifuge 15
531 Mass Balance Over The Acidification 16
Vessel
10.2.1 Process Plant Layout 54




1. INTRODUCTION

Tobacco is a cultivating item measure from the leaves of vegetation in the class of
Nicotine. It also as can be the burned-through, utilized as a bug repellent, and, as
nicotine sharp rate, use in certain drugs. It is most generally utilized as medication
and it is a significant money yield of every nation like China, India, Cuba, and the
United States. Tobacco is a name for some store of the gathering Nicotine of the
Solanaceae relations (nightshade family) and the thing for utilization counterfeit from
the side and utilized in stogies and cigarettes, butcher, and pipeline and biting
tobacco. Tobacco vegetation is additionally utilized in bio-designing, and a portion of

the 60 species and full-developed as ornamentals.

The main business species, N. tantalum, is accepted local to the tropical United
States, as most nicotine plants, except has been insofar as developed that it is not,
at this point known in nature. It is a gentle seasoned, quick-consuming species, was
the tobacco initially brought up in Virginia, however it is right now involved filled
essentially in Turkey, India, and Russia. The alkaloid nicotine is the most element
segment of tobacco and is responsible for its addictive nature. The harmful impacts
of tobacco get from the large number of various mixtures produced in the smoke,
including polycyclic perfumed hydrocarbons formaldehyde, cadmium, nickel, arsenic,
radioactive polonium, tobacco-explicit nitrosamines (TSNAS), phenols, and

numerous others.

Nicotine is an alkaloid set up in the nightshade group of vegetation (Solanaceae) to
make conceivable go about as a nicotinic acetylcholine receptor agonist. . The
biosynthesis happens in the roots and development happen in the plants of the
Solanaceae. It establishes generally 0.6—3.0% of the dry mass of tobacco and is
available in the scope of 2—7 pg/kg of an assortment of not harmful plants. Its
capacity because of a herbivore compound; subsequently, nicotine is widely utilized
as a bug spray in the point of reference and nicotine analogize, for example, the

imidacloprid and at present utilized.

In the low portion (a normal cigarette yields around 1 mg of wrapped-up nicotine),
the material goes about as a fertilizer in warm-blooded creatures, while high sums
(30—-60 mg) can be not kidding. This manure impact is the primary factor liable for

the certainty framing property of tobacco smoking. As per the United State empathy
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Association, nicotine confirmation has in antique occasions been one of the hardest
impulses to break, while the pharmacological and social depiction that end tobacco
interest are corresponding to those deciding certainty to heroin and cocaine.

The nicotine satisfaction of trendy American-brand cigarettes has gradually
expanded throughout the long term, and one learning tracked down that
advantageous was a usual increment of 1.6% each year between the long periods of
1998 and 2005. This was found for all major advanced classifications of cigarettes.

Statistics of nicotine determinations must be carried out in investigating, methods for
the production of nicotine sulfate, to conclude the strength of the products. The
Silico-tungstic acid process as introducing by Bertrand and Caviller (creative Silico-
tungstic Acid Method. Sci, Pharmacology, U.S.D. A. Bur. Animal Indus. Bull. p. 133
(2009).) was used for all the determinations. This enhanced technology is the one
most normally used there and considered to be most dependable. The absolute
chart of the process is given in the “Official and Tentative Methods of analysis of the
culture of Official farming Chemists ". Very acceptable grades were obtained by the
writer with this technique and close agreements were obtained with a quadruplicate
sample taken from the same tobacco samples and with quadruplicate aliquots taken
from the identical concentration. For a resolve, 2 grams of finely position tobacco
were used for representation and in the casing of extract, from 1 to 20 MLS,
depending on the amount of nicotine present in the extract. The concentrate was
evaporated downwards to a small level and subsequently finished up to 500 MLS,
and 50 to 100 MLS used for a purpose depending on the amount of nicotine present

in the distillate.



.1.1 Structure of nicotine sulfate compound

1.1 Properties of Product

* Chemical structure : C20H30N404S

*  Molecular weight : 422,56 (EPA, 1998)

* Melting point : Decomposes on heating
* Boiling point 1 244.,4 at 760mmHg

* Density :1.22 g/cm3

* Flash point : 101,7 degrees Celsius

» Specific Gravity : 1.15at 68,0

+ Stability: Stable. Incomplete with strong oxidizers. Flammable.
* Appearance: Brown viscous liquid

* Solubility’s: Soluble in water

» Spectral properties: Specific optical rotation: +88 deg at 20 deg c/d

(p=70)



Properties of Raw Materials

» Tobacco contains the profoundly addictive reward alkaloid nicotine just as fleet alkaloids.
Dried tobacco foliage is utilized for smoking in cigarettes and stogies, notwithstanding lines
and shishas. They realize how to likewise be outrageous as snuff, biting tobacco, plunging

tobacco, and suns.

» Tobacco use is a reason or danger factor for some illnesses; particularly those influencing
the heart, liver, and lungs, just as numerous cancer. In 2008, the WHO named tobacco use
as the world's single most noteworthy preventable reasons for death

1.2 Uses of Product

* Nicotine sulfate is most regularly encounter in tobacco products for smoking, chew and
sniffing and also as an attachment to smoking cessation programs (gums, patches).

Moreover, nicotine sulfate has found wide use as a pesticide and insecticide.

» Dilute solution is used on fruit and vegetables to control a creature such as aphides,

plant lice, whiteflies, leafhoppers, etc

* It may also be used to control convinced animal skin vermin. For spray application,
nicotine sulfate must be integrated into a solution of soap or with emulsifiable oil or must

be diverse with hydrated lime or a further powdered carrier to use as a dust



2. METHODS OF PRODUCTION

2.1) Water-Extraction Process: - home-based extract and nicotine sprays are
frequently through by the water-extraction process. It is suggested that the tobacco
supply (stem and leaves) be used at the rate of 1 pound to a gallon of water. A range
of actions may be followed such as food preparation with live steam, cooking in an
open kettle, or wet through the tobacco in cold water. Water at common temperature
extracts 75 to 90 percent of the nicotine, the first extraction compliant the greatest
amount, and the succeeding extractions removing the remainder. Warm water gives
an improved pulling out than cold water and shortens the time of extraction, but it
may cause a significant loss of nicotine due to volatilization. For this motivation, the

temperature has to not be raised above 60° C.

2.2) Extraction with Organic Solvents: - During this process the argument tobacco
is mixed with a flush such as petrol, paraffin, or trichloroethylene (if possible the
later), a small amount of alkali additional, the combination agitated and later
centrifuged or run throughout a compress. The flush is then treated with the
necessary amount of sulphuric acid, once more agitated, and centrifuged. This thing
then the separation of the liquids as well as fixing the nicotine as sulfate. The
nicotine sulfate is then concerted in an evaporator to 40 percent nicotine sulfate. The
charge of such a plant would depend on the everyday tonnage but would be less

than the approximation given for a condensation distillation plant.

2.3) The Steam Distillation Process: - During this process the tobacco is treated
with extract of lime or thin sodium hydroxide in addition to the nicotine distilled using
exist or super-heated steam or through heat under vacuity. This latter method yields
a stronger resolution of nicotine. The apparatus necessary consists of a retort in
which the nicotine is removed from the tobacco, two lead-ruled scrubbers to absorb
and deliberate the nicotine as finally as achievable, and an evaporator by filters to
give attention to the final product to 40 percent, nicotine sulfate as healthy as to

remove other constituents of the tobacco which exceed over through the process. A



small plant with a solitary centrifuge unit is accomplished of handling five masses of
raw materials of material in 24 hours, although a larger producing unit may handle as
a large amount as 40 tons of tobacco in 24 hours. The unprocessed flush-process
will not be popular in Zimbabwe, as all the over-named solvents have to be imported
at a too high price. The process that can be working economically in Zimbabwe will

be moreover one of the following:-

1) Water extraction and distillation by direct heat.
2) Distillation with superheated steam.

3) Water-extraction and distillation with steam.

4) Extraction of the water-extract with a cheap organic solvent and the re-extraction
of the nicotine in the solvent with dilute sulphuric acid.

The subsequent property of nicotine must be taken into contemplation in the
production of nicotine sulphate: -

1) Nicotine when showing to light is voluntarily oxidized to ox nicotine C1o0H140Nz2.

2) Nicotine is miscible with a stream in all magnitude below 60 degrees Celsius and
above 210 degrees Celsius.

3) Nicotine is unpredictable at a temperature below 100 degrees Celsius and boil at
240° C. At its sweltering point nicotine partially distills over unchanged, and is partly
disintegrating during the representation into a brown resinous product outstanding in

the representation flask. What this resinous invention is not known to the writer.

2.4) Extract from waste tobacco:

* In this process, the tobacco waste is first fed into the crusher by using

hoppers.

* Tobacco misuse is reduced in element size for the maximum in the money

extraction.

« The tobacco dirt is then delivered to the mixing paragraph using hoppers

another time.



» The combination of tobacco dust and water is then crammed into barrels

particularly made for percolation purposes.

« Water is added into the barrel on or after the top and the water is allowed to
infiltrate through the dust. The water dissolves all the nicotine in attendance in

the powder and it gets composed into a sump.



3. JUSTIFICATION FOR SELECTION

From the overall study, it is concluded the nicotine content in the tobacco waste
contained in country cigarette (beedi) and company manufacture branded cigarette

or higher.

When the lower end, a solitary cigarette may contain 6mg of nicotine. On the very

good quality about 28mg. Normal cigarettes contain around 10 to 12 mg of nicotine.

For the most part, you don't breathe in each mg of nicotine has it consumes. U will

appropriately in held about 1.1 to 1.8 of nicotine before the finish of every cigarette.

Hence to reduce and rectify waste tobacco extract we reuse the waste tobacco
extract from the cigarette, we use them as raw material for nicotine sulphate

extraction.



4. FLOW CHAT

4.1 INTRODUCTION

Cycle configuration set up the movement of synthetic and actual activities, working
conditions, the obligation, significant condition, and the expansive plan of pack
expected to guarantee appropriate activity of the interaction. This improvement
configuration is summed up by an interaction account, measure stream sheet,

material, and energy balance which is the center focal point of this part.

4.2 Process Descriptions

Then the type of raw materials required are sulphuric acid in agueous figure and
tobacco waste which is used for the taking out of nicotine. The tobacco waste is
primarily fed into the implement by using hoppers. The tobacco waste is
concentrated in particle size for maximum solvent extraction. The tobacco powder is
then delivered to the mixing column by earnings of hoppers again. This is where
mixing is done. The concoction of tobacco clean and water is then packed into
barrels particularly made for percolation purposes. Water is additional into the barrel
from the top and the water is approved to percolate through the dust. The water
dissolves all the nicotine present in the dust and it gets composed into a sump
(broth).



[Ps53) UOREZIEN Y

yue] abelo)s

uwnjo) uoneyisiq

™~

10jeredas 1o
][
@ SURON dSN

|35 UORRIIPIDY
N—
RIEN PIIOg 2Uas0iR) |65 Bujas
‘)
1aysn1) 0eqo)
iy SN 10£3nu0)
Js0p 022€q0]

. - = ==

ajeyding aunoaly apns) 9)Sep 0226q0)

ajeyding aunoapy aing

w dwng aun u|
v Ia’ T%;E___ﬁa
—e

10



The nicotine-water (broth) is then subjected to liquid-liquid taking out using kerosene
as flush. Nicotine being more soluble in kerosene is taken up by kerosene and the
nicotinized kerosene is then transfer into reactors for acidification with a considered
amount of dilute sulphuric acid by this means forming nicotine sulphate — 40%. The
nicotine sulphate is extra purified by passing it through the super centrifuge and then
overfull epoxy-covered drums. Kerosene and solid waste remain from the super
centrifuge include also a little proportion of nicotine sulphate, therefore, there is a
need for recycling. Kerosene and solid waste remains are unavailable into a vessel
anywhere alkalization with contemptuous soda lye is carried out; nicotine alkaloid is
formed at the top layer and is decant and taken into a reactor for advance distillation
by caustic soda washing. Nicotine alkaloid thus twisted is 95% - 97% inattentiveness
and is then taken to the distillation column anywhere USP nicotine is affected. Pure
nicotine is then recycled backside to the reactor where acidification is endorsed to

take place.

11



5. MATERIAL BALANCE AND ENERGY BALANCE

Material balances following the standard of the elementary law based on the law of
preservation of mass, states with the intention of mass can neither twisted nor lost.
Chemical engineering calculation is based on the elementary mass balance

equation.

Mass Accumulation = Mass entering — Mass leaving + Mass generated — Mass

Consumed

Mass in = Mass out

Kerosene 20g

Sulphuric acid 29.6g
Tobacco waste 200g | kerosene + solid waste 209.40g
Distilled water 600g 5 nicotine sulPhate 45.50¢g

Water 595,50¢g

Figure 5.1.1 overall material flow diagram

12



5.1 Overall total balance

According to the data from the experiment:

Basis: 200g of tobacco waste (feed)

Mass in = mass out

200g +600g + 20g + 30g = 595,50g + 209,00g + 45,50g

850g =850g

Scaling up to industrial scale
Basis: 1200kg/day of nicotine sulphate produce
The amount of nicotine sulphate produced is 1200kg/day

The purpose is to construct 1,2ton/day of nicotine sulphate. Supercilious 10 working hours
per daytime, 0,12ton/hour of nicotine sulphate is fashioned. The mass balance determined
the provide for and the components for every one stream. The balance was accepted out for
each unit preparatory with the final phase since the value of the product is known.

5.1.1 Scale up factors

1200kg/day of nicotine sulphate produced

45,509 #200kg/day
0,0455kg $200kg/day
=1200Kg/day
0.0455Kg
= 26373,62637/day

=26373,63/day (2 d.p)

Total of tobacco waste necessary = mass of tobacco waste from experimentsx scale up
factors

= 0,2kg x 26373,62637/day

= 5274,73kg/day (2 d.p)

13



Amount of distilled water required = mass of distilled from the experiment x scale
up factor

= 0,6kg x 26373,62637/day
= 15824 _17582ka/day
= 15824,18kg/day (2 d.p)

Amount of water removed = mass of water removed from the experiment x scale

up factor
= 0,5955kg = 26373,62637/day
=15705,4945kg/day
=15705,49g/day (2 d.p)

Amount of kerosene + solid waste residue = mass of kerosene + solid waste

residue fromthe  expenment
=0,2094kg = 26373,62637/day
=9922.631362kg/day
=2922 G4ka/day (2 d.p)

Amount of sulphuric acid required = mass of sulphuric acid from experiment x
scale factor

= 0,0206kg x 26373 62637/day

= 780,6093406ka/day

5.2 Balance over the super centrifuge

Mass balance over the super centrifuge from literature crude nicotine sulphate

(nicotine sulphate from the acidification vessel) contains 80% impurities (kerosene +

solid waste residue) and 20% nicotine sulphate. Assuming with the intention of all

reactions are complete, the creation from the acidification vessel that gets into the

wonderful centrifuge is a combination of nicotine sulphate and impurity. The work of

feed is; 20% nicotine sulphate and 80% wastes.

14



Feed pure nicotine sulphate (0,12ton/hr)

ra

Crude nicotine sulphate 5

W W

Kerosene +solid waste (impurities)

Figure 5.2.1 Mass Balance over super centrifuge

Basis : 0,12ton/hr product

5.3 Mass balance over the acidification vessel

15



Feed . crude nicotine sulphate

Nicotinized kerosene, sulphuric acid (0,12632ton/day)

Figure 5.3.1 Mass balance over the acidification vessel

Mass balance above the acidification vessel beginning literature rough and ready
nicotine sulphate (nicotine sulphate beginning super centrifuge) react in a ratio of
40% nicotine kerosene and 60% sulphuric acid. Supercilious that all reaction is
complete the creation from the acidification vessel that gets into the super centrifuge
is an assortment of nicotine kerosene and sulphuric acid. The composition of
providing for is 40% nicotine kerosene, 60% sulphuric acid.

Calculating the concerto of the feed:

Micotinized kerosene:

au

100 126, 32kg/hr of crude nicotine sulphate

= 20,93ka/hr

Sulphuricacic

= 60 4 126 32kgihr
|

= 73,792ka/hr

Therefore the total balanceis: 126,32kg/hr.

16



5.4 Energy balances

Energy balances around the pump

Energy complete by the pump is being transferred as work, they are
forever an association. These are the basis of the law of protection of energy
that is power cannot be cracked or created. The organization is an unlock

system.

The general balance equation

AH+AE+AP=Q+W

Where AH = Change in enthalpy

AE = Change in Kinetic energy

AP = Change in potential energy

Q = Heat transferred

W = Work completed Sms-1 and at a altitude of dm from the tank.

Distilled water is organism pump at a velocity of Sms-1 and at g altitude of
am from the container.
AH =AU+ PV
AH = CyAT + PV
AT=0
It is because they is no change in temperature
The pump operates at a pressure of 1atm.
Jjatm.=101325Pa

=101325N/m2
Volume the fluid
p=.miv
v=_mp
v =15824,18kg/day/1000kg/m?

v=12.824 [day

17



Energy balance on the distillation column
The energy balance below illustrates the amount of heat energy that has

got to be used to extract the nicotine.

H (enthalpy) of imgate at 250C = 0.00KJ/mol H (enthalpy) of water at
1000C =2 54KJ/mol
AH =2 54 (for water)

AH=mCPAT
AH= (0.02kg) (5.5940)(373 K 298 K)
=8 39K

AH is constructive hence our system used outside energy. Higher
enthalpy value corresponds to low pressure and this reduces costs and
increases the presence of the equipment hence this shows that the

development is economically reasonable.

The heat required by the reboiler

Q=(mCpAT + mLwater + (MCPAT +ml)nicofine

= (0.595kg)(4.186KJ/KgoC, )(1000C — 250C) + (2257KJ/kg)(0 595kg )+
(0,02kg)(1000C -250C) ( 5.594KJ/kgQC) +(7.619KJ/Kg)(0.02kg)

=1.538kJ

Heat rejected by the condenser

Q = mLwater + mLnicotine

= (0.595kg x 2257kJ/kg)+(0.02kg x 7.619kJ/kg)

=1.343kJ

18



AH is positive consequently our system used outside energy higher
enthalpy value corresponds to low pressures and thus reduces costs and
increases the presence of the gear hence this shows that the project is cost-
effectively feasible. Also, our procedure requires outside energy of 8.391 KJ to

be prepared.
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6. DESIGN OF TWO EQUIPMENTS

Presentation One of the significant hardware from the interaction charts is the
tobacco sway smasher and subsequently it is planned. These smashers draw in the
utilization of contact fairly than weight to pulverize assets like tobacco. Now the
substance is held inside a birdcage, with openings of the required size at the base,
end, or sides to agree to squashed material to break out through them. Presently the
breakage holder happens in a lot more limited scale assess to disintegrating
measure utilized in cone or jaw smashers A tobacco stun smasher can be further
secret as Horizontal effect smasher (HSI) and vertical shaft sway smasher (VSI)

remain on the gathering of understanding of the connect with rotor and shatft.
6.1 Horizontal shaft impact crushers

These break tobacco by affecting the tobacco with hammers/blow bars that are
lasting upon the outer edge of a pivoting rotor. Now the rotor shaft is related along
with the level hub. The commitment needed material hits the pivoting mallets of the
rotor and remarkable to this fast effect it breaks the material and further breaks the
material by toss it onto the breaking bar/iron blocks. These include an abatement
proportion of around 10:1 to 25:1 and can too be utilized for the concentrate

materials, sand, rock, and so forth shaft of the impact crushers.

6. 2 Vertical shaft impact crushers

These smashers apply a fast rotor that has its association along with the vertical
hub. The vertical-shaft sway smasher can be thoroughly examined as a stone siphon
that can enact like a diffusive siphon. The substance is taken care of through the
focal point of the rotor, where it is more prominent than before to high rates before
being cleared through an opening in the rotor sideline. The substance is squashed
as it hits the outward body/blacksmith's irons fast. It utilizes the speed to some
degree than the surface may as the dynamic power to break the material took care
of. These have a certified lower lessening proportion of 6:1 to 8:1 and in this way are
utilized ordinarily for sand and tobacco squander material.

20



6. 3 operating principle of the tobacco impact crusher

The tobacco connects with Crusher Machine rotor spin in the lasting bearing by
methods for the significant activity of triangle tie that associate with the engine.
Above rotor, promptly accessible are sets of uncertain effect plates. Substance goes
into the devastating chamber all through the charging opening moreover taking care
of the guide plate. The hot air bars fixed on the rotor strike the inventory material
onto the sway plate and afterward tumble from it to commonly stun material squares.
subsequently, the material will be moved regularly and again and again in the
devastating compartment that is made out of the rotor, sway plate/iron blocks,
hammers/pass up assets of which winning stun experience will act essentially, and
the material assurance be squashed up and down its common break and
consequently swell. The opening between the sway plate and the mallet/blow bar
can be acclimated by reasonable necessity by changing the point and distance of the
effect iron blocks. Item creation is effortlessly humiliated by shifting the rotor speed,

input feed rate, and the granulate screen setup.

6. 4 Design Parameters

For a great show, every one of the variables not exactly ought to be considered:

. Collection of a legitimate pulverizing chamber for the material.

. Feed rate control.

. Apt dimensioning of the delivery transport concerning smasher's ability.
. Selection of proper material and size expected for the affecting
individuals.

. Situation of the most ideal number of sleds, rotor speed, and so forth.

. The commitment material properties like thickness, strength, and so

forth the elements lower than, when not involved consideration of may

influence the introduction of a smasher.

. Incident of moist material in the smashers' stockpile.

. Extreme moistness.

. Isolation of feed in the devastating chamber.

. Irregular scattering of feed more than the devastating chamber

21



. Deficiency of feed control.

. Incorrect engine size.

. Deficient limit of the smashers' release transport.

. Extremely hard material for pounding.

. Crusher execution at a turn speed lower than required circumstance

6.5 Mechanical design of the tobacco impact crusher

If the mechanical design process equipment is an authority area but a chemical
engineering proposal is also essential and will not be complete without thought of the
mechanical implication of its operation. The tobacco contact crusher to be calculated

generally consists of a horizontal shaft shape.

Scope of the design

® Materials of construction Design of hammer/blow bars
® Design of rotor shaft

® Design of V-belt drive

® Height of crusher

® Diameter of crusher

® Stress analysis

6.6 Material of constructing the crusher

The texture specific for the production of the tobacco stem execute is welded steel.
This is since the material has high crumbling safe under mugginess and other
incredible climate conditions keeping conservation, replacement and other up
minimize costs and is additionally ready to hold out high burdens. Welded steel has
a powerful opposition and exceptional protection from warm amazement and high
imperviousness to fire with no harmful smoke emissivity. Welded steel doesn't get

paler. Its visual sign stays new, and its actual strength.
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6.7 Designing the crusher volume

Mechanical design of development equipment is an authority area but a chemical
engineering proposal is also essential and will not be absolute without
thoughtfulness of the mechanical implication of its process. The tobacco impact

implements to be calculated generally consist of a horizontal stream shape.

Scope of the design

® Materials of construction Design of hammer/blow bars
® Design of rotor shaft

® Design of V-belt drive

® Height of crusher

® Diameter of crusher

® Stress analysis

The material of constricting the crushers

The substance chose for the assembling of the tobacco stem smasher is welded
steel. This is since the material has high deterioration testing under stickiness and
other limited climate conditions keeping upkeep, replacement and other up minimize
expenses and is additionally ready to withstand high burdens. Welded steel has a
high power obstruction and an extraordinary showdown to warm stun and high
imperviousness to fire with no poisonous smoke emissivity. Welded steel doesn't

blur. Its visual outward show remains new, and its actual solidness.

6.8 Designing the crusher volume
Density = mass/volume
Volume = mass of the raw material/ density of the raw material

Assuming that the concentration of the raw substance inside the crusher will stay put

the same during the procedure.
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Mass of raw material = 5274,73kg and the thickness of tobacco waste at 250C is
750kg/m3

Volume = 5274,73kg / 750kg/m3
=7,03m3
Hence in cooperating a safety factor of 5%

Volume = 7.0m3

6.9 Designs of the hammer or bars designs

The mallet or the blow bars are liable to manage power at the mark of obsession,

radial power because of unrest, twisting power because of striking of the material

At the point when a startling effect is experiential by the blow bars remarkable to
include feed striking over, it experiences an effective load. The result of effect loads
contrasts significantly from that of the unmoving burdens likewise with a startlingly
applied burden, both the extent of the anxieties created and opposition properties of

materials are influenced.

Sleds or blow bars have the option to be made with various segments like | area, T
segment, S segment, tube-shaped bars, rectangular bars, and so forth The layout of
the mallets chooses the d limit as fine as the strength of the carries out. Mallets are

mounting of the rotor plates or rotor drum utilizing security gadget pin component.

Give consent us consider a mallet or the blow bar made of Manganese steel and

have a rectangular cross area.
Length of the Bar =1500 millimetre
Width of the Bar = 400 milometer
Thickness of bar = 114 mm

Material = Manganese steel
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Density p = 7.8 g/c

Young’s Modulus E= 165

GPa =165 X 103 N/m

Yield Stress 0 ys = 350 Mpa = 350 N/mm:
Height of fall of textile h= 36 inch = 914.4 mm
Weight of each hammer/ blow bar = 477 Kg

The mallet is estimated to act like a cantilevered grin with 1/3 of its width embed into
rotor plate openings for the fixation reason.

6.10 DISTILLATION COLUMN

The parameters necessary for the design are,

e Vapour load
e Minimum number of theoretical plates at

- Total reflux
- Infinite reflux
- Finite reflux
e Actual number of plates

e Column height

1. Vapour load,
V = D(R+1) MV/3600*pv
D = Number of moles of distillate
Mv = Average molecular weight
pv = Density of vapour
D =2438.72/73.09
= 33.4 moles
MV = M*xi Where,
xi = Mole fraction.

=73.09 * 0.995+ 46 * 0.005
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=73.7

p = PMavg/RT

P = Operating pressure
=101.3*73.7/8.314*426 = 2.1kg/m3

Vapour load, V = 28.53*(1+4)*73.7/3600*2.1

= 0.66m3 /sec

3. Minimum number of theoretical plates at total reflux
SM =In (x1x2 / x3x4) / Ina

x1 = Mole fraction of Distillate

X2 = Mole fraction of Residue

x3 = Mole fraction of Residue

x4 = Mole fraction o unreacted in Distillate

Assume a = 2.5

SM =1In (0.995*0.03/0.97*8.3*10-3)/In2.5

=9.6 =10

Minimum number of theoretical plate at infinite reflux

NM = SM-1 =10-1 =9

Minimum number of theoretical plate at finite reflux

Nt = 2*NM = 2*9 = 18

The efficiency of the Distillation column is 80%

4. Actual number of plates = No. of theoretical plates/efficiency
=15/0.8 = 18.75

5. Column Height = (N-1)P + 2P

Where, The plate spacing P = 0.4m

Column Height = (18.75-1)*0.4+2*0.4 =8 m

Design summary for Distillation column
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Vapour load = 0.66m3 /sec

Number of theoretical plates at infinite reflux = 9
Number of theoretical plates at finite reflux = 19
Actual number of plates = 15

Column Height =8 m

6.11 SUMMARY

Density of tobacco/ particle p = 1600 Kg/m3
Input feed rate = 350 TPH

Top feed size = 70 mm

Max speed of rotor rotation N= 480 rpm

Power req. from motor = 450 HP

End size of particle = 1,5 mm

Dia. of rotor = 1500 mm

Width of rotor plate assembly = 1500 mm

No of rotors (plates) used = 9 Rotor

material = Manganese steel

Hammer dimension = 1500mm X 114mm X 400mm
Hammer material = Manganese steel

Density of Manganese steel use = 7.7 g/cu. cm
Weight of rotor plates (total) = 4850 Kg

Weight of hammer (each) = 477kg

Shaft Dia. for rotor = 300 mm

Young’s modulus of flexibility for manganese steel E = 165 X103 N/mm2
Yield stress oys = 350 N/mm2

Height of fall material = 36” = 914.4 mm

The total area of hammer/ bar uncovered for impact = 67 % of the area of Bar
surface area
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Tonnage/ impact on bars =119.21 N

Material for rotor shaft = Cast Iron

The diameter of Flywheel/pulley at the ending of rotor = 1500 mm
Overhang between the powerful and drive pulley = 12000mm
Number of Belts = 2

Pitch length of V- belt = 5.64 m

Dia. of Motor shaft pulley = 144mm

Hole size in rectangle mesh of screen = 75 mm

Grinding screen area = 2.5 m2
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7. COST ESTIMATION

Fixed Capital Cost (FCl)=Rs.25.40 x 108

Estimation of Capital Investment Cost:

|. Direct Costs: material and |labour involved in actual installation of complete facility

(70-80% of fixed-capital invesiment)

{a) Equipment + installation + instrumentation + piping + electrical + insulation +
painting (50-60% of Fixed-capital investment)

1. Purchased equipment cost (PEC): (15-40% Fixed Capital Inverstment)

Consider purchased equipment cost = 25% of Fixed-capital investment
PEC.=025x2540x 108=Rs6.35 x 108
2. Installation, including insulation and painting: (25-55% of PEC)
Consider the installation cost = 40% of PEC
=040 x6.35x10%=Rs.2.54 x 10°
3. Instrumentation controls, installed: (6-30% of PEC)
Consider the installation cost = 20% of PEC
=020 x6.35x108=Rs.1.27 x 108
4 Piping installed: (10-80% of PEC)
Consider the piping cost = 40% PEC
=040x 635 x10%=Rs.254 x 108
5. Electrical installed: (10-40% of PEC)
Consider electrical cost = 25% of PEC
=025%.6,35x108=Rs.1.58 x 108
(b) Buildings, process and Auxiliary: (10-70% of PEC)

Consider Buildings, process and auxiliary cost = 40% of PEC
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=040 x635x108=Rs254 x 10?

(c) Service facilities and yard improvements: (40-100% of PEC)

Consider the cost of service facilities and yard improvement = 60% of PEC

=060 x6.35x 108
=Rs.3.81x 108

(d) Land: (1.2% FClor 48% of PEC)

Consider the cost of land = 6% of PEC

=006x6.35x 108=Rs.0.03 x 108
Thus, Direct cost = Rs.20.66 x 10% ——— (82.74% of FCI)

II. Indirect cost: expenses which are not directly involved with matenial and labour of
actual installation of complete facility (15-30% of FCI)

(a) Engineering and Supervision: (5-30% of direct costs)

Consider the cost of engineering and supervision = 10% of Direct Costs

=01x2066x10% = Rs2.06x 108
(b) Construction Expense and Contractor's fee: (6-30% of direct costs)
Consider the construction expense and contractor's fee = 10% of Direct Costs
=0.1x2066 x10%8=Rs.2.06x 108
(c) Configency: (5-15% of FCI)
Consider the contingency cost = 12% of FCI
=012x2540x 102 = Rs.3.048 x 108

Thus, Indirect Costs = Rs.7. 168 x 108

lll. Fixed Capital Investment:

Fixed capital investment = Direct costs + Indirect Costs
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=(20.66 x 10%) + (7.168 x 10%) = Rs.27.828 x 108
IV. Working Capital: (10-20% of FCI)
Consider the working capital = 15% of FCI
=015x27828x 108=Rs4.17 x 108
V. Total Capital Investment (TCI):
Total capital investment = FCI + Working capital
=(27.828 x 10%) + (4.17 x 10%) = Rs.31.998 x 108
Estimation of Total Product cost:

I Manufacturing Cost = Direct production cost + Fixed charges + Plant
overhead cost.

(A) Fixed Charges: (10-20% total product cost)

(i) Depreciation: (13% of FCI for machinery and equipment and 2-3% for Building
valye for)

Consider depreciation = 13% of FCI
=(0.13 x27.828 x 10%) + (0.03 x 2.54 x 108)
=Rs.3.6862 x 108
(ii) Local Taxes: (1-4% of FCI)
Consider the local taxes = 3% of FCI
=0.03x27.828x 108
=Rs.0.8348 x 108
(iii) Insurances: (0.4-1% of FCI)
Consider the Insurance = 0.7% of FCI
=0.007 x 27.828 x 108

=Rs.0.1947 x 108
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[ . (8-12% of value of rented land and buildings)
Consider rent = 10% of value of rented land and buildings
=0010x252X10

= Rs.0.0257x 0O

Thus, Fixed Charges = Rs.4.7414 x 10*
(b) Direct Production Cost. (about 60% of total production cost)
Noa v e have Fixed charges = 10-20% of total product charges - (given)
Consider the Fixed charges = 15% of the total product cost
Total product charge = fixed charges’15%
=47414 x 108/15%
=4 7417 x 10%/0.15 = Rs.31 .61 x 108

(t) Raw Materials. (1 0-50% of total product cost)

Supplies. (10-20% of M & R or 0.5-1%of FCI)
Consider the cost of Operating supplies = 15% of M & R
=15% of 1.3914 x 108
=015x13914X i Rs020s7x10
(vii) Laboratory Charges. (10-20% of OL)
Considerthe LaboratopCharges= 15% ofOL
= 5% of 37932x 0
=0 5x37932x 0' =Rs05689x 0
(viil) Patent and Royalties. (0-6% of total produ ct cost)
Consider the cost of Patent and royalties = 4% of total product cost

= 4% of 31.61 x 108

= 0.04 x 31.61 x Rs.1.2644 X 10*



Direct Production Cost = Rs.19.3774 x 10 (61% of TPC)

C. Plant overhead Costs (50-70°% of Operating Qr, supervision and maintenance
or 5-15% of total product cost); incluses the follo«ing: general plant upkeep and
overhead, payroll overhead, Packaging, medical services, safety and protection,
restaurants, recreation, sauvage, laooratories and storage fliclllti9S.

Consider the plant overhead cDSt = 60% of OL, DS & CL and M & R
=60% f((3.7932 x 10 ) + (0.4551 x 10 ) + (1.3914 x 10 ))
= 060 x 56397 x Rs 33e3e x 10

Thus, manufacturing cost = Direct prooucion cost + fixed cnarges + Plant overhead

cDStS

= (19.3774 x 10 ) + (27 B2B x 10 ) + (3.3B3B x 10 )

= Rs.50.5892 x 10
Il. General Expenses = ir costs + distribution and selling costs + research

and development costs
Consider the research and development costs = 5% of total product cost

. . =5% of 31.61 x 108
Administrative co

=005x3161 X Rs1 5505 x10

Consider tne adn

B. Distribution ai D. Financing (interest): (0-10% of total capital investment)
sales offices, sl Consider interest = S% of total capital investment

Consider tne Dist
5% of 31.99B x 10*

=0.05x3 .998 X 0 =Rs. .5998x 0

Thus, General Expenses = Rs.9.5023 x 10
C. Research and
IV. Total Produce Cost = Manu facture cost + General Expenses
= (50.5B92 x 10 ) + (9.5023 x 10 )

= Rs.60.0915 x 10*



V. Gross Eamings/Income:
Wholesale Selling Price of Cumene per Kg = Rs.75
Total income = Selling price X Quantity of product manufactured
= 75 x 30000000
= Rs2250 x 108
Gross income = Total capital jnvesiment.- Total Income
= (31.998 x 1089) - (22.50 x 108)

= Rs 94098 x 108

Let the Tax rate be 45% (common)

Net Profit = Gross income - Taxes
= Gross income X (1-Tax rate)
=9.498 x 109 (1-0.45)

= Rs.52239x 108

Pay back period = FCI1/ net profit
=27828 x 108/ 52239 x 108

=532

Rate of return = net profit*100/(total capital investment)
=52239 X 108 x100/19.3774 x 108

= 26.95%
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8. INSTRUMENTATION

8. 1 INTRODUCTION

The instrument is given to screen the key advancement factors during plant
methodology. They might be remembered for programmed coordinate circles or the
actual observing of the interaction activity. They should as to be essential for a
normal PC information slacking framework. Instruments actual observing essential
cycle factors will be fixed with programmed cautions to make the administrator aware
of basic and perilous circumstances. The main targets of the planner when indicating

instrumentation and control plans are:
Safe plant activity:

e to keep the system factors inside realized safe activity limits.
e to identify unsafe circumstances as they create and to supply caution and
programmed shut-down framework.
e to give interlock and sound the alert to forestall problematic working methods.
Creation rate:

e to accomplish the plan item yield.
Item quality:
e To keep up the plan arrangement inside determined quality guidelines.

Cost:

e To keep up the creation cost, comparable with different destinations.

Instrumentation and method control designing venue essential part in tyrannical the
cycle for required yield from the spot. All instruments ought to be introduced from
standard makers by choice dependent on the past interaction experience.

Instrumentation is given to check the fundamental movement boundaries during plant
activity. They might be incorporated in programmed control circles or new use for the
manual observing of cycle boundaries. They may likewise be a division of routine PC
information securing. Instruments screen fundamental cycle boundary will be fitted
with ongoing pop-ups and articulations to alarm the administrator at basic and

perilous circumstances earlier. The principal objective of the architect while indicating
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instrumentation and control plans is, to keep process parameters within the operating
limit, to detect dangerous situations that may expand due to process deviation, and to
provide sound the alarm/buzzer and automatic fail-safe systems. And also to
preserve the product masterpiece within the particular quality standards and to
function the plant at the lowest construction cost. Variables in a process must be
measured and then controlled and integrated for optimum processing conditions.
Mechanical and electrical workings and systems have to be designed by
instrumentation and progression control engineers to reduce labor and get better

feasibility of plant process and allow general outdoor plant construction.

8.2 CONTROL OF REACTOR:
8.2.1 Flow Measuring Instruments:

For measuring the flow of feed to the reactor differential pressure orifice meters are
generally using. In this appliance concentric orifice plate is installed in the pipeline
to drop the pressure of the feed, this pressure drop is straight comparative to the
square of the velocity. Flow rate can be obtained manipulate the velocity with the
region of the orifice, sometimes the vapor pressure tape lines of the orifice meter

require flushing to avoid the arrangement of any condensate in the line.

For measuring the flow of Nitrocellulose from the reactor Mass flow meter will be
used, it is a precious and sensitive measuring instrument it will give accurate and
fast feedback to the control system. Mass flow meters are accessible in a variety of
ranges; in this procedure, the stainless covering is appropriate to get good results.

Orifice meters are suitable for flow dimensions.
8.2.2 Temperature measurement:

For measuring the temperature of Nitrocellulose resistance thermometers or
Thermocouples are used. Platinum- platinum-rhodium thermocouples are used in
most industries since thermocouples are given excellent transmission accuracies
than other temperature measuring instruments. THF temperature is measured by
thermocouples mentioned. To measure the temperature of Reactor the similar

thermocouples are used.
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8.2.3 Pressure Measurement:

The bourdon tube measure fundamentals are used in arrangement with the
discrepancy pressure transmitters with stainless steel interior components are used

for the measure the reactor bed pressure plummets in mm water column.

8.2.4 Emergency shutdown of the Reactor system

Due to the instability of the exothermic reactions and the possibility of a runaway
reaction, the reactor is often equipped with an emergency shutdown system, as well
as other safety tools, such as disintegrate diaphragms and release suppression
systems. The rationale of the emergency fold-up system is to stop the feedback in
the event of a runaway. The organization may complete this by quickly plummeting
the temperature, injecting some substance into the reactor, which will decrease the
rate of the response; or venting the reactor to reduce the pressure. The emergency

shutdown system must be highly reliable.

In roughly, all industry Computer-based Distribution control systems and
Programmable logic controller with human interface systems are installed for easy
control during computers, in this organization the equipment necessities for
pneumatic, electronic, and microchip-based regulator are working, all pneumatic
signs in the scope of 3 to 15 PSIG, the energy expected to work these pneumatic
segments is a wellspring of new, dry air at a load of around 20 psi. The pressing
factor can change from 20 psig by about +-10 % without antagonistically influencing
the activity of the instruments. The electronic simultaneousness required both
electrical and pneumatic control to work the instrument. A transducer or converter is
vital between the coordinator and the valve to trade current (4-20 mama) to
pressure (3-15 PSIG). The hardware for a chip-based framework contains the
control calculation dwells as a PC programming into the memory of the PC. The
administrator spoke with the control framework with a console, a screen, and a
printer. At the point when the PC can execute a lot a greater number of capacities

than the execution of the control calculation; the recorder of the pneumatic or
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electronic framework is supplanted by a look at the screen on which drifters have

appeared.

In a new regulator, both simple and advanced signs are handled. The simple sign is
the class that addresses a ceaseless variable with fluctuates over an assortment of
qualities.

8. 3 DISTRIBUTED CONTROL SYSTEMS

Caprolactam produce measure manages the benzene and cyclohexane which have
low limits. So the advancement is dangerous and the creation quality is critical.
Consequently, for speedier control, DCS can be utilized. It gives simplicity of
standard observing the improvement a ways off much far gone from the site and the
change can be made in the process boundaries effectively from the control room

itself.
8.3.1 Merits of DCS:
1. According to quality perspective:

e More precision and unwavering quality.

e Self-change of any control circle is conceivable, so the improvement of any
technique is conceivable.

2. The executive's Consideration:

e Less expense of links.

e Less expense of the establishment.

e Less space is required.

e Less equipment required.

¢ inventory data can be made accessible.

e Less labor is required.

e Less creation cost.

e Management all together can be created at ordinary spans which help

the association to make choices.

3. Operational perspective:
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e Ease inactivity.

e Any combination of control gathering, pattern gathering, outline
pathway can be shaped.

e Because of dynamic realistic job image of technique is accessible.

e Easy diagnostics of excursion and crisis conditions.

e Automatic arrangement of information is done by the printer and
subsequently wipe out flaw-related individuals.

e Control is reachable through dynamic designs which offer feeling to
usable as though he is inside the plant and controlling the turn of
events.

e Alarm framework can be pulled together to different sub gatherings
with the goal that employable can distinguish the blunder and causes

without any problem.

4. Architect's Point of view:

e Most ongoing programming is accessible for all sorts of complex
capacity.

e Obligatory less an ideal opportunity for plotting and detail designing.

e Operators' endeavors can be logged which dispense with disarrays in
the event of plant trips and noteworthy investigation.

e Flexibility is possible at each place of equipment and programming.

8.3.2 Demerits of DCS:

In the present coordinate room part of paramagnets are seen without any
purposeful, endeavors accordingly administrator feels himself taking in the middle of
the data.

In the event of new DCS frameworks, all together and information however realistic
in an efficient arrangement is covered up in the back of the CRT and consequently
to stay alive called by the administrator. This requires more expertise and data. With

the gathering of DCS, several administrators in the control room decline and
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henceforth, if there should be an occurrence of crisis end must be taken by

practically single hand as against collective choice in the current condition.

In single circle control course of action disappointment of one controller influences
just one control circle, while the holder of DCS one segment/card completes parcel
of capacity and henceforth disappointment of it cause disappointment of numerous
circles.

This calls for incredibly high MTBF (Mean Time Between Failures) and a more

significant level of excess making such frameworks exorbitant.

A limit might be felt in the working number of overseeing circles at the same time if
there should arise an occurrence of crisis if adequate quantities of CRT reassures

are not introduced. Talented HR are raised.
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9. SAFETY

9.1 NEED FOR SAFETY:

Although industrialization has made the quality of life better, it brings with it many
risks for human life. One major factor is industrial safety. With the rapid
advancement in industrialization mechanical, electrical, and chemical hazards claim
countless lives every year. These mishaps address a social misfortune which is
regarding the loss of living souls and financial misfortune including loss of profitable
limit and cost of support of harmed and expired workers and their families through

federal retirement aide.

9.2 RISK OF ACCIDENTS

i) Unsafe resources

i) Hazard of Pressure vessel

iii) Dangerous Chemical response
iv) Hazards of Unit operation

V) Inflammable gas, Vapours, And Dust Hazards
Vi) Health hazard

vii)  Hazards because of use

viii)  Entrance To Confined places
iX) Functioning with Pipelines

X) Plant modification and tuning
Xi) Sampling and gauge

Xii) Hazard because of appliance failure.

Management responsibilities:
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Productivity must be regarded as a method for accomplishing the inventory of
merchandise, pay, and recreation all together that all related individuals can improve
their life. If in achieving this, the path gets littered with casualties, it indicates the

failure of the management.

Analysis of Hazards:

An investigation should be made of plausible wellsprings of perils. It is additionally
important to distinguish and assess the danger potential where perceived perils can

be dispensed with.
The hazard can be classified as,

e Material hazards

e Process hazards

9.2.1 Material Hazard
This may be due to the property of the material and mostly occur due to,

e Combustible solids, liquid, and gases
e Explosive materials
e Oxidizing materials
e Corrosive materials

e Toxic materials

9.2.2 Process Hazards:
These hazards might arise due to the following factors

e handling and physical change of materials such as transfer of

flammable

e liquids or mixing in an open container
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e An exothermic or endothermic reaction where the reaction might go out
of control

e Low-pressure processes operating at sub-atmospheric conditions so
that air leaks into the system. These hazards might arise due to the
following factors,

e storage

e High pressure processes

e Operating at an unsafe speed

e Unsafe equipment use.

9.2.3 Health Hazards

« Identification of potential wellbeing risks.

« Control of perils by different procedures

» Adequate mindfulness among the laborers.

« Periodic clinical assessment of the labourers.

* Personal insurance for infrequent openings.

* Proper cleanliness and disinfecting offices. And so forth
9.2.4 hazard outstanding To decay

» Deteriorating and falling of designs and sheds.

* Plummeting of laborers from tallness because of negation of raised stages,
handrails, toe sheets, steps, and stepping stools.

» Spills plus dangerous delivery from pipelines because of rust.
« Outflow and flooding of vessels because of rust.
« Corrosion observing and control.

* Testing and assessment of vessel and construction to guarantee assurance
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9.2.5 Plants alteration and modification

Adjustments in the plant, hardware, part, measure, working system, and so forth may
happen because of some trouble followed by disappointment in some unanticipated

part of the framework
« If any adjustment is unavoidable,

 Design motivation behind every single part of the framework ought to be surely
known by each individual Worried.

 Refer the make a difference to the fashioners.

* Bring out HAZOP concentrate by the master group.

* Pass it through plant adjustment endorsement board of trustees
9.2.6 Sampling and gauge

* Disclosures of gases, fumes, and residue while gathering models.
» Approaching odd areas.

» Splashes and spillages while gathering tests.

* openness because of infringement of sight glasses and woodwind level pointer.
* Dip measuring of combustible fluids.

* Dip measuring of destructive fluids.

9.2.7 Hazards outstanding to appliance failure

* Presence of bomb wellbeing instruments.

* Lack of interlocks and outing frameworks.

* Human disillusionments in manual and self-loader measures.

* Need for security investigation of the game plan frameworks.
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9.3Safety measures:

In every procedure industry, a wide assortment of preventative & defensive security
estimates should be given. Such measures can be characterized into, measures to
limit or keep away from setbacks estimates that will restrict the degree of harm if the

circumstance gains out of power

A portion of the essential preventive and defensive measures are satisfactory
inventory of water for fire security against overpressure help gadgets, safe area of
assistant electric stuff waste from the spill, putting out fires water from hose spouts,
brisk evacuation of spill material Specially worked safe valves and the actions.

9.3.1 Hazards preventive measures:

Modern knowledge has been rather successful in embryonic tailor-made chemicals.
Nonetheless, this exertion has likewise presented some extra issues since
assembling and dealing with experience is often lacking to deal with hazards. The
ever-increasing production of flammable organics, the rush to bring new products

from the lab into full-scale production, all extend the probability of hazards.

Toxic and corrosive chemicals, fire, explosion, and fully mechanized equipment are
major risks experienced in the activity of plants in substance enterprises. The
planning engineer should know about these risks and should make each endeavor to
introduce plans, which give the greatest insurance to plant faculty and the least

possibility for the event of mishaps.

9.3.2 Precautions for reactor

e the process control devices for temperature and pressure control

should be regularly checked for their proper working.

45



The bolts and valves that are used should be tightened correctly and
inspected before the start of each batch operation.

The reactor material should be selected appropriately as per the
reactant's nature. Example carbon steel should not be used in
aqueous solutions are fed to the reactor

The cooling methods for the reactor should be appropriately selected
to prevent accidents due to overheating of the mixture inside the
reactor.

The sludge or scales that may be formed should be cleaned iff
regularly and effectively.

The support for the reactor should be designed taking into
consideration the load it has to withstand. Precautions for distillation
column

The distillation column should be operated at total reflux. When the
distillation column is run at total reflux, the vapor rate is equal to the
liquid rate at any point in the column.

Security glasses and solid hats were worn at what time operational with
the distillation column.

Caution should be taken while climbing the column stairs.

It should be ensured that the cooling water is flowing before the steam

valve is opened.

9.4 SAFETY AND ENVIORNMENTAL DATA FOR NICOTINE SULPHATE

Health Hazards

Inward breath

The present moment - Irritation, wheezing, lung blockage

Long haul - Blurred vision

skin contact

The present moment - Burns

46



Long haul - Same as property report in momentary openness

e eye contact

The present moment - Burns

Long haul - Same as property report in the present moment. . Openness
e ingestion

The present moment - Burns, death

Long haul - Same as property report in the present moment. Openness

9.4.1 1 First Aid Measures
Inward breath

On the off chance that horrendous impacts happen, dispose of to uncontaminated
region Give impersonation breathe if not energize. In the case of living is
troublesome, oxygen ought to be controlled by equipped staff. Stand out enough to

be noticed.
Skin

The wash skin with cleanser and water for in any event some 15 minutes while
taking off corrupted garments and shoes. Stand out enough to be noticed
Thoroughly spotless and dry spoiled attire before reuse. Annihilate sullied shoes.

Eyes

Quick redden eyes with a heap of water for at smallest 15 minutes. At that point

stand out enough to be noticed.
Ingestion

Contact neighborhood poison control focus or doctor right away. Unquestionably not
make an oblivious individual regurgitation or drink liquids. Give a lot of water or milk.

Permit spewing to happen. While the regurgitating happens, keep head lower than
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hips to help forestall desire. If an individual is oblivious, go head to the side. Stand

out enough to be noticed quickly.

9.4.2 Fire Hazard
Combustibility of the item Flammable

Auto Ignition temperature 445°C (833°F)
Streak focuses closed cup 57.7°C (1136°F)
Combustible cut-off points

- Lower 2.2%

- Upper 15.2 %

Results of ignition - These items are carbon oxides (CO, CO2), Nitrogen
oxide(NO.NO2)

Fire danger in event of - Flammable in event of open

Different substances - blazes and starts, of warmth. Non combustible in existences

of stuns

The combustible substance may blast yet doesn't get light promptly. At the point
when warmed, fumes may frame dangerous combinations with air: inside, outside
risks. Contact with metals may develop combustible hydrogen gas. Holders may
detonate when warmed. Overflow may contaminate the stream moved in a liquid

structure.

Precautionary measures

Keep holder dry. Avoid heat. Avoid wellsprings of start. Ground all hardware
containing material. Try not to ingest. Try not to inhale gas/exhaust/fume shower.

Never add water to this item. Inc instances of deficient ventilation were reasonable
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respiratory hardware. If the, look for clinical suggestions quickly and show the holder
or the name. Stay away from contact with skin and eyes. Keep missing from
incompatibles, for example, oxidizing specialists the import acids.

9.4.3 Storages and Handling

Store in an isolated from acids and corrosive framing substances and affirmed
region. Keep stockpiling place in a cool, all-around the ventilated region. Keep

stockpiling place firmly shut and fixed until prepared for use.

Garbage Disposal

Squander should be likely in understanding through government, state and nearby

ecological oversee guidelines.
Speck Classification - Class 3: combustible fluid. Girl 8: destructive material

Distinguishing proof - Amines, fluid, destructive, combustible.

9.4.4 Environmental data
Ecotoxicity: Not available.
BOD5 and COD: Not available.
Products of Biodegradation:

Possibly hazardous short-term poverty products are not likely. However, long-haul

neediness items may emerge.

Poisonousness of the product of Biodegradation: The product of debasement is less

destructive than the actual item.
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10. PLANT LAYOUT

10. 1 Plant Location

The area of a plant has a basic impact on the profitability of a task and the degree for
future extension. Choice of location is normally a national decision after an

assessment of the relative advantages of different locations for a particular process.
10.1.1 Significant site area factors

While numerous elements are significant in the determination of a plant site, three

are generally viewed as the most significant. These are
1. Area of crude materials:

A conceivable area is a site close to the wellspring of material. This helps in reducing
transportation charges.

2.Location of markets :

Pharmaceutical products should be shipped to the distribution centers near
population zones. From the plant, the product should be distributable by roadways

which will help in quick delivery and better product deliverance.
3.Transportation :

Lower contest for transportation occurs if the organization has great freedoms for
acquiring a full burden on the bring trip back. The most affordable technique is
dispatching is generally by water and the most costly is by street and flight. Other

area factors incorporate

4.Climatic conditions :

Temperatures around 30-40 °C are effective for the DMF industry.
5.Water source quality and quantity

A location with ample water resources is highly advantageous for the
pharmaceutical industry. Water is required for various purposes like cooling water,

production of raw materials, cleaning, and maintenance.
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6.Pollution problems

A pollution-free atmosphere is desired for a pharmaceutical industry though it does

contribute much to the construction of the industry.
7.Prospective markets for the product

Any product will yield profit only if there are prospective markets inside and outside
the country. Apart from being the prime parameter, it is also necessary to locate the
industry near potential dealers as it may help in reducing transportation costs of

finished goods.
10.1.2 New plant layout

New Plant layout involves placing of equipment and buildings with the goal that

coming up next are limited,

Harm to individuals and assets if there should arise an occurrence of fire, explosion,

or poisonous delivery.

* Preservation costs

» The number of people needed to control the plant

 Other working expenses

* Building costs

» The expense of arranged future correction and development

The essential thing which is done is to decide the bearing of winning breeze. Wind
course will decide the overall situation of numerous things. All combustible supplies

ought to be situated on the downwind side.
An able plant format can be alive powerful in accomplishing the resulting goals
10.1.3 Proper and proficient usage of accessible floor space

e To ensure that work continues from one highlight an alternate point

immediately.
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Provide sufficient creation limit

Reduce material handling costs

Reduce hazards to personnel

Utilizlaborur efficiently

Increase employee morale

Reduce accidents

Provide for volume and product flexibility

Provide ease of supervision and control

Provide for employee safety and health

Allow ease of maintenance

Allow high machine or equipment utilization

Improve productivity

Organization buildings, canteens are placed near the entrance of the
manufacturing where they will not interfere with production

Laboratory and workshops are located in the position form where it ios
simple to communicate with all other departments

Pipelines lay are negligible and human safety is taken interested in

account

Storage layout : storage services for raw materials and merchandise
may be located in cut off areas or in adjoining areas.
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10.2.1 Process Plant Layout

10.2 Plant layout keywords
Raw materials storage

Time office

e Canteen

e  Security office

o Safety department

e First aid center

e  Quality control department, Lab

e DCS control room

o  Administration office

e Product storage

e Location of various process equipments

o Effluent Treatment plant
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11. SUMMARY AND CONCLUSION

We have done the project report in R & D product is converted to industrial type
manufacturing. The various equipments required for its production were designed.
The material and energy balances have been discussed for the entire plant. Finally
economic analysis for the entire plant has been carried pit an the feasibility of the
project has been determined in terms of the payback period. The project has a

payback period of 5.3 years with huge profit.
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