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Q. 1 Attempt any five of the following 15
(a) Explain flash point and fire point with ggynificance.
Flash point of lubricating oil is defined as thenmTemperature at which lubricating oil give enough
vapours which burn momentarily in the form of asHavhen an external flame is brought near to it.
Fire point of lubricating oil is defined as the miremperature at which lubricating oil burns
continuously at least for 5 seconds when an extéame is brought near to it.
In general Flash point and fire point of lubricatioil should be high. In particular it should beremo
than working temperature so that there is no fazand.
(b) What are the merits of phase rule?
1) It is applicable to both physical & chemical éipuium.
2) It requires no information regarding moleculanacrostructure, since it is applicable to
macroscopic system
3) It is convenient method of classifying equililom state in terms of phases, components & decrees
of freedom.
4) It helps us to predict behaviour of a systemeunmtifferent sets of variables
(c) Distinguish between conventional & Non convendl energy sources

Sr. No. Conventional energy sources Non conventional ensogyces
01 It is depleting source of energy It is non depdesource of energy
02 It is non renewable source of energy It is reat®essource of energy
03 It is polluting source of energy It is non paihg source of energy
04 Examples — Petroleum, Coal , Nuclear fuel ExasplSolar Energy, Wind Energy

(d) Find the acid value of a oil sample whose 7egluired 3.8ml N/50 KOH during titration. (Density
of oil = 0.88) State whether the oil is suitable ligbrication or not.

Acid value = Volume of KOH x Normality of KOM Eqg. Wt. of KOH
Weight of oil sample used

Weight of oil sample = Volume x Density
= 7x0.88
= 6.16 gm

Acid value = 3.8 x 0.02 x 56 0.6909 mg of KOH/gm of oil sample

6.16
Acid Number is greater than 0.1 hence is not slatady lubrication

(e) Explain the principle of EDTA method.
Hardness of water is estimated by determining thleme of standard EDTA solution required to
react completely with the heavy metal ions pregekhown volume of water sample.
Thus known volume of water is titrated with Std. E®Dsolution using buffer solution of pH 10 and
Eriochrome black - T as an indicator.

When EBT indicator, which is blue in colour, is addto the hard water sample, it forms soluble
unstable wine red colour complex with few heavyaheins present in the water.

EBT (Blue) + M ——» EBT-M Complex (Wine redlour, Unstable)

When this solution is titrated against EDTA frdmrette, EDTA first reacts with free metal ions
present in the water to form stable colourless derp

EDTA+ M¥" ———» EDTA-M Complex (Colousk& Stable)
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When all free metal ions get complexed, furtheritaald of EDTA starts breaking the unstable EBT -
M complex. To form stable EDTA-M complex

EBT-M complex + EDTA—— EDTA-M Complex +EBT
Wine Red Unstable Colourless Stable Blue colour

When all metal ions form complex with EDTA, coldrtbe solution turns to blue, which is a colour
of the EBT. This is considered as the end poirtheftitration. By recording the volume of EDTA
required, Hardness of the water can be calculated.
(f) Explain the following terms with their signiimce
i) B.O.D. ii) C.O.D.
Biological Oxygen Demand:

BOD of water is defined as amount of free oxygequineed for biological oxidation of the organic
matter under aerobic conditions a@and for the period of 05 days.
Significance: BOD increases with increase in amount of deconigesarganic matter. Thus greater
the BOD higher will be the pollution. BOD also givevery valuable information regarding
purification capacity of the water. Thus BOD giasidea about extent of water pollution.
Chemical Oxygen Demand:
The amount of oxygen required for the oxidationhef organic as well as oxydisable inorganic
matter by a strong oxidizing agent is known as D.O.
Significance:1. Time required for determination of C.O.D. igyo®3 hours

2. It is a measure of both biologically oxydisalslad biologically inert matter.

Therefore, COD values are generally more than BOD
3. COD gives information about extent of waterlygdn. Greater the COD higher is
the pollution of water.
(g9) What is shape memory effect? Name the shapeomeaiioy types

It is the property of a material by means of whichaterial can be deformed at certain temperature,
which return to their original shape either on hregabr cooling.
In other wordsShape Memory Effectis the ability of a material to deform, remainatefied & then
return to its original shape either after heatingaoling.
The alloys, which exhibit Shape Memory Effect, ealed Shape Memory Alloy

Q. 2 a) Describe the method of production of bis fyam waste. Give its advantages & Composition.
Bio gas is produced by the degradation of bioldgwaiter by the action of anaerobic bacteria in
the absence of free Oxygen. The cheapest and edddynable biogas is gobar gas (Dung Gas)
which is produced by the anaerobic fermentatiocattle dung.

1. Digester: A well constructed masonry work built usually beldhe ground level called

fermentation well

2. Gas Holder. A drum made up of mild steel is placed in invergsition on the fermentation

well which can be moved up and down with the hélpudley.

3. Pipe line There are three pipe lines connected to the plant

i. Feeding Pipe- used for feeding the dungrglurthe fermentation well.
ii. Outlet pipe- is used for collecting the spslurry as manure.
iii. Exit pipe- is used to withdraw the gas fapply to kitchen from top.

Process:Slurry of equal parts of cattle dung and watgydsred in to the digester through feeding
pipe. Anaerobic bacteria’s present in the dungstig@s slurry forming mainly methane
and carbon dioxide. The optimum temperature fos fimentation is $4to 48C. The
gas generated is collected in a steel gas holder.
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Composition: The average composition of gobar gas is
CH; —55%, H-7.4%, CQ-35%, N-2.6% and traces of,H

Dung + water \
slurry

—» Outlet for
biogas

Dome
Q J Slab cover
N(E '

\ ?A,g_j
&\’\'

Overflow
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Fig. 20. Fixed-dome type
biogas plant.
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b) Explain polymer fracture in different types aflymer materials

Deformation of plastic & fracture

When load or stress is applied on a polymeric medfet get deformed. The extent of deformation
or amount of stretch is measured in terms of strain

Strain is nothing but ratio of change in lengttitie original length.

The stress—strain curves of polymers are studiddtas found that strength of the polymer depends
upon crystallinity, temperature and degree of ciiobsng.

On the basis of these factors polymers are bradd$sified in to four types.
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There are two stages in the curve. At one stadedcakcking, there is a large stretch with small
increase in stress, before which reversible defoomatakes place. After necking, permanent

deformation takes place due to slippage of polyohains. Next stage is break point where polymer
breaks.

1. Hard & brittle plastic: There is small stretch with increase in stresshSQulastics are cross-
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linked polymers
2. Rigid plastic: In this plastic intermolecular force of attractibetween polymer chains is strong.

Thus reversible deformation takes place. After ngakit polymer chains slide over each other
causing permanent deformation.

3. Fibre: Reversible deformation up to neck point & afteattslippage of polymer molecules takes
place causing permanent deformation.

4. Rubber: Polymer chains get uncoiled causing reversibl@medtion up to neck point. Thus
material regains original dimensions on releastness.

c) Hardness of 4500 L of water was removed by gbftener. Zeolite required 30L of 100gm/L
of NaCl to regenerate Calculate Hardness of water.

Total NaCl required for regeneration = 30 L X I8 / L = 3000 gms
But 58.5 gm NaCl 50 gm of CaCe@
\ 3000 gm NaCl 50 X 3000 /58.5
= 2564.1025 gm of CaGO
\ 4500 L water should contain 2564.1025 gm of CaCO
1 L water should contain 2564.10250@5
=0.5698 gm of CaGO
=569.8 mg of CaGO

Hardness of water = 569.8 mg/L

Q. 3 a) Write short notes on any two of the follogyi
i) Nano-material graphite :- It is an allotrope of carbon. It is composed oklasyof hexagonally

arranged C atoms. Each C atom is bonded to thrggaoer neighbour atoms by strong covalent
bond. Fourth bonding electron is involvedpithond between layers.
Due to these weak bonds between planes, slippipdpoés become easy giving rise to the excellent
lubricating properties. Graphite has high stremgplod chemical stability at high temperature and
high thermal conductivity and resistant to therstalck
Uses 1 In electric furnace & refractory

2. Electrodes for arc welding

3. Used for electrical contact brushes

4. Electrodes in batteries.
i) Liquid crystal polymers:- Liquid crystal polyme (LCPs) are a unique class of wholly aromatic
polyester polymers that provide previously unavddahigh performance properties. In particular,
they are highly inert chemically and highly resigtto fire.
When molecules are in the traditional liquid phad®ey have no specific order, whereas
molecules in the solid phase are highly ordered leank little transnational freedom. In liquid
crystal state, the order of the molecules is imien the traditional solid and liquid phases. The
liquid crystal molecule's oblong shape and degfeeder is responsible for its unique behavior.

PROPERTIES OF LIQUID CRYSTAL POLYMER:
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They are very tough.

Their fibers very high tensile strength.

They have high crystallinity in solid state, wéktended chain crystalline order.

They can be used at higher continuous working tdrapause of high distortion temp.
Because of strip like orientation, the LCP has prop of multiple internal reflection of light.
Applications of LCP:

Electrical/Electronic Applications (characterizgaito 110 GHz for circuit operation)
Automotive, Transport, Military Applications

Parts, Engineering Containers, Food
Consumer Appliances Industrial Applications
Connectors Optical Applications

Parts, Thin-wall etc.
Advantages of LCP

High Heat Resistance Flame Retardant
Chemical Resistance Dimensional Stability
Moldability Heat Aging Resistance
Adhesion Low Viscosity
Weldable

Low Cost

iii) Reverse Osmosis

When two solutions of different concentrations separated by a semi-permeable membrane, flow
of solvent molecules take place from dilute to @nated side. This process is called Osmosis.
However, if a hydrostatic pressure, more than ognpressure is applied on concentrated side, the
flow of solvent reverses i.e. solvent is forcedrtove from concentrated side to dilute side across
the membrane. This process is calRelerse Osmosis.

Thus in reverse osmosis, pure solvent (water)parsged from impurities.

Reverse Osmosis as a Purification Method

In this method, pressure of about 15 to 40 Kd/svapplied to impure water to force pure water to
come out through Semi-permeable membrane leavihmtelissolved solids. This method is used
for treating the Sea water.

Advantages:

. It removes ionic as well as non-ionic solids i§hmolecular weights organic matter

. Maintenance cost is only replacement of semiagable membrane

. It removes colloidal silica, which is not remadvey de mineralization.

. The life of the membrane is quit high (2 years)

. Membrane can be replaced within few minutes.

. Low capital as well as operating cost.

. Less expensive than ion exchange method.

~No o~ WNRE

b) Calculate the quantity of lime & soda reqdifor softening 50,000 liters of water containihg
following salts per liter

Impurity Mass M/F CaCO 3 equivalent
Ca(HCQ): 8.1 mg 100/162 5 +L
Mg(HCG:s) 7.5 mg 100/146 5.136 +2L
CaSQ 13.6 mg 100/136 10 +S
MgSOy 12 mg 100/120 10 +L+S
MgCl, 2mg 100/95 2.1052 +L+S

Amount of Lime = 74 [Ca(HCQ), + 2 Mg(HCQ), + MgSQ, + MgCl]
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100

-4 [5+ 2(5.136) + 10 + 2.1052 |

~ 100 ' '

=20.259 mg/L x 50,000 x40
Amount of Lime = 1.0129 Kg
Amount of Soda = 188 [CaSQ + MgSQ + MgCh |

_ 106

= 100 (10 + 10 + 2.1052)

= 23.48 mg/L x 50,000 0
Amount of Lime = 1.174 Kg

(c) Write a note on blended oil
Mineral oil obtained from crude petroleum oil passes very poor oiliness. Oiliness of Mineral oil
is improved by mixing it with small amount of vegbte oil. The resulting blend is called blended
oil. The blended oil is the mineral oil mixed wi&bme other compounds to improve the property.
Examples of blended oil are — Extreme pressuretiaddj Viscosity index improver, Pour point
depressant, Antioxidant etc.
Q. 4 (a) Write the synthesis, properties and usésedollowing

i) Buna—S
Properties:-
1. Resembles natural rubber 2. High abrassistance
3. High load bearing capacity and good resilience Get easily oxidised in presence af O
5. Swells in oils and solvents 6. Can be wuikzzd as natural rubber
Uses:-

1. Used to manufacture motor tyres.
2. Used to make floor tiles, shoe soles, gasketd,viear components, carpet backing
3. To manufacture insulating wires & cables 4. useddhesive
i) P.E.
Properties
1. White, waxy translucent material
2. Chemically inert and has good resistance toseeidi alkalies.
3. Does not dissolve in any solvent at R.T. butlemdn benzene, C¢ht high temp.
4. It has excellent electrical properties (Insufato
5. Good toughness over a wide range of temp bulbha3 ensile Strength & hardness
Uses
1. Used as container for acids (HF) and alkalies
2. Used as films and sheets for packing & wrapping
3. Used to manufacture wires & cables, bottless &tg
4. For coating paper

b) Discuss the application of phase rule to onepmmant system.
Application of phase rule to water system

Water can exist in three possible phases namely, digluid and vapour. Hence there can be three
possible equilibriums.

1) Liquid « Vapor

2) Solid« Vapor

3) Solid « Liquid

In water system is a one component system (C ¥Va}er exists at least in one phase (P = 1).
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Thus applying Phase Rule

F=C-P+2
=1-1+2
F=2

Thus in case of water system (One component systea¥yimum number of degrees of Freedom
are Two (02). Therefore such a system can be repws completely by two-dimensional
diagram. The two variables are Temperature & Pressu

The Phase Diagram for water system is as shownvbelo

In above phase diagram there are 3 curves name)yOBA& OC represents equilibrium between
two phases. There are 3 areas bounded by the cB@€ COA & BOA which represents
independent phases. There is a point (O) wherethafle curves meet which represents
equilibrium between all three phases.
Let us apply the phase rule to curves, areas &poin
Curves:-
The curve OA represents the equilibrium betweenidigvater and water vapours at different
temperatures. It gives vapour pressure of watdifferent temperatures hence it is callegour
pressure curveof water. For curve OA P =2 and C = 1. Applyflgase rule to curve OA

F=C-P+2

F=1-2+2

F=1

Thus the degree of freedom of the system is onste8yis called uni-variant. For any given
temperature, there exists one and only one vappressure at which water vapours are in
equilibrium with liquid water. Similarly at any ggw pressure there is only one temperature at
which water vapours are in equilibrium with ligwidter.
The curve OA has natural upper limit at +3Z4wvhich is the critical point beyond which the
liquid phase merges into vapour phase. And theyardenger distinguishable from each other.

Boiling point of water at 1 atm pressure (760mnf)xed equal to 10tc (373°K)
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The curve OB represents equilibrium between solatew (ice) and water vapour. It is called
vapour pressure curve sublimation curve of ice. HerealsoP =2 & C = 1.

Thus Degrees of Freedom of the system come oue tb. @he system is Uni-variant. For each
temperature there exists only one pressure andversa.

The curve OC represents the equilibrium betweemamkliquid water. It is calleelting Curve

or Fusion Curve of ice. The curve shows the effect of pressurehenntelting point of ice. The
slop of the curve towards the pressure axis indgcttat the melting point of the ice is decreased
by increasing pressure. According to phase rulesysgem is uni-variant F = 1

Triple point O :- The three curve OA, OB & OC meet at point O idechlTriple Point where all
the three phases viz. Ice, liquid water and watgyour coexist in equilibrium. Thus at this
equilibrium, P=3,C=1

Applying Phase Rule

F=C-P+2
F=1-3 +2
F=0

The system is non-variant or invariant. In otherragothe degree of freedom is 0. Thus triple
point occurs at unique set of values of TemperafuRressure. For water system pressure at this
point is 4.58mm and temperature 0.08®8If any of these two conditions is changed, ofthe
three phases disappears and system changes fremanant to in-variant.

c) Explain vulcanisation of rubber
In order to improve the properties of raw rubbesitompounded with certain compounds like
Sulphur, HS. This process of improving the properties of ralwber by heating the raw rubber
with sulphur at 108C to 140C is called Vulcanisation.
The added sulphur combines chemically at the dobbtels of different rubber springs, which
results in to cross-linking between different clgaifihis brings about stiffening of the rubber by
preventing intermolecular movement of rubber swinbhe extent of stiffness depends up on
amount of sulphur added. For example tyre rubbatato 3 to 5% Sulphur where as battery case
rubber may contain 30% Sulphur.

Q. 5 a) Explain following types of lubrication
i) Boundary film lubrication
When it is not possible to maintain thick layerafricant on the surface, thin film lubrication is
used. The situation where thick film is not possilare i. Load is high, ii. Speed is low iii
Viscosity of oil is low and iv. Motion is discontious. (Shaft always start rotating from rest)
Under these conditions thin film of liquid lubridais maintain on the metal surface. In this type
of lubrication oil should have good oiliness. Ttyige of lubrication is used in tractors, rollers.et

i) Extreme pressure lubrication
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When load is high & speed is also high, lsageount oh heat is evolved and hence temperature
of moving surfaces is high. Thus the oil used sthowithstand high temperature and high
pressure. Thus the oil used is blended with extrprassure additives which stick firmly to the
surface and withstand high load. Hence lubricaisocalled extreme pressure lubrication

b) What is activated sludge? Explain thehroe with proper flow chart diagram
In this method sufficient amount of,@r air is passed through the sewage for oxidatibn
organic waste. To accelerate the process of ogidapart of sludge from previous oxidation
process is mixed with the sewage. This sludge adidad previous process is callédttivated
Sludge.
Sewage is mixed with proper amount of activatedigduand mixture is sent to a aeration tank,
where it is further aerated & agitated for 4-6 lo@xidation of organic matter takes place where
C undergoes oxidation first followed by nitrogenriitrites & nitrates. After aeration affluent is
sent to settling or sedimentation tank where sluigtes & clean liquid is drawn off. The part of
settled sludge is sent back for treating fresh gewand reminder sludge is then disposed off
either by dumping in sea or spreading over soibfeéd by ploughing.
Sludge may also be kept in closed tank in absehee @r prolonged period (30 days). It suffers
anaerobic oxidation yielding gases like methanéqpbhbS, (NH,).S etc. This gas can be used as
fuel.
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c) Explain solar heating system usingplate collector
Solar heating system (Flat Plate Collectors)
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Solar heating system requires absorptive black badych can absorb maximum amount of
energy.

In this system flat plate collectors are used, Wwhionsists of black surface covered with a glass
plate or transparent surface. There is a spaceekeatwlack surface & plate. Sunlight passes
through transparent surface & get absorb on bladlase giving rise to radiant heat energy.

Air can be heated by passing it through window &clil surface. Water can also be heated by
passing it through tubes embedded in the surface.

Solar Heating System may be Active or Passive.

In active solar heating system pumps or blowersiaeel to circulate water or air from collector.

In passive solar heating system circulation is eadd by natural convection current (Hot
water/air rises upward due to lower density). R@ssystem is less expensive & practically free
from maintenance.

Q. 6 a) Explain following additives used for compding of plastic
i) Plasticizer i) Resins iif) Catalyst

1. Resin/Binder: It is the major part of the plastic. A classificat of plastic is usually done
according to the type of resin used for its manuwifi@ It also determines the type of treatment
needed to mould the plastic. The resins used tpapeethermoplastics are called thermoplastic
resins and the resins used to prepare thermosegtasjics are called thermosetting resins.
Examples — PE, PVC, PVA (Thermoplastic resins),nBhé&ormaldehyde, Urea Formaldehyde
(Thermosetting resins)

The main purpose of binder as the name implies isold all the other constituents of plastic
together.

2. Plasticizer. Plasticizers are the compounds, which improvespioperty plasticity and flexibility
of the plastic and reduces the temperature andgymesequired for moulding. Their plastisizing
property is mainly due to partial neutralisationilmiermolecular forces of attraction in the resin
molecules. Thus they impart greater freedom of nmerg between polymeric molecules of resin.

3. Catalyst Catalyst is used only in case of thermosettimastid to accelerate the condensation

polymerisation of fusible resins during mouldingtaninfusible form. Thus it reduces time required
for curing the plastic article during moulding. Exales of catalyst are-B,, (CsHsCO)O, Metals
like Ag, Cu & Pb

b) Explain hot lime soda method for softening watgth neat diagram. What are advantages and

disadvantages of lime soda method

In this process treatment of lime & soda is caroed at high temperature i.e. boiling temperature

of water. The Softener consist of following 3 units

1. Reaction tank:Itis a cylindrical tank having three inlets, o faw water, one for chemicals,
and one for super heated steam. Tank has one aulettom for treated water.

2. Sedimentation tank: It is a cylindrical tank with funnel shaped bottgrtaced below the
reaction tank. It has two outlets one at the bottomemove sludge and second for soft water at
the top.

3. Sand filter: It consists of layer of coal placed on the layegravel. Filter is required to remove

traces of precipitate, which may present in sofiewaoming out through softener.

Working: Raw water and chemicals are taken in a reactiok t&/ater is heated by means of
super- saturated steam. Due to high temperatureritigs present in the water reacts with lime &
soda forming insoluble precipitate. Treated wateng with insoluble sludge is then taken in a
sedimentation tank where heavy sludge settleseabtdttom and soft water passes through the
outlet. It is filtered to remove the precipitat@resent.

The hot lime soda method generally produce soft watertaining about 15-30 ppm of residual
hardness.
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c) Explain effect of following elements on the glisteel

i) Chromimum:- It forms chromium carbides, which are very hartus it increases hardness of
the steel & hence improves wear resistance. Whesnagbm is added in substantial amount, it
increases corrosion & oxidation resistance Cr foartisin layer of GiOs on the surface.

i) Manganese:-It increase T. S., toughness & hardness. It i4 legsensive element. It combines
with S & forms MnS reducing the detrimental (haripiffect of FeS. It increases machinability
of steel. (added up to 1.6% )

iii) Nickel:- It increases hardness, T. S. & toughness witheatesing ductility. Up to 5 % Ni is
added. Nickel also increases corrosion & oxidatesistance if added in excess of 5 % Nickel
also reduces coefficient of thermal expansion. ISteataining 2-3 % Nickel are used for
locomotive boiler, bolts, railway axles etc.

iv) Cobalt :- It is the only element which reduces hardenabditwteels. (Decrease in hardness of
the steel from surface to core is called as hatulbiy It increases resistance to softening at
high temperature . It also yields magnetic property

Q. 7 a) Write short notes on
i) Nano cones:- They are made of the hexagonal planes witheddfit number of pentagonal
defects. (1 to 5) They are formed by laser ablatibgraphite target. Graphite surface is heated
with intensive short laser pulse, which evapora@sie number of atoms from graphene sheet
and other atoms arrange into the conical surfae@obiones have good field emission properties
hence used in electron field emitters.
i) Applications of nano materials in environmentaltechnology
i. Nano-porous aluminosilicates (zeolites), due their high sorption capacity are used as
adsorbents to bind radio nuclide & poisonous iteamsmetal ions from waste water.
ii. Nano-porous membranes with definite & adjus#apore size are used as micro-filters. This
technology invites for future applications like pble water & separation of viruses and bacteria.
iii. Nano based sensors (Metal or polymer sensgg)used to analyse gas mixture by measuring
solubility of gases, vapour pressure or meltingipoi
iv. Gold nano-particles are used for degradatiotoitét odour.
v. Nano materials can be used as catalyst to n@alt noxious & toxic gases as CO, NO in
automobile exhaust to prevent environmental paliuti

b) 1 gm of CaC@was dissolved in 1 liter of D. Water 50ml of thesjuired 45ml of EDTA solution for
titration. 50 ml U.H.W. required 25 ml of EDTA fditration. The same sample after boiling
consumed 15ml of EDTA for titration. Calculate Haeds of water

Standardization of EDTA solution
50 ml SHW required 45 ml EDTA solution
But 50 ml SHW contains 50 mg CaCO3 hardness

\ 45 ml EDTA solution 50 mg CaCO3 hardness
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\ 1 ml EDTA solution 50/45
=1.11 mg CaCO3 hardness
Estimation of Total Hardness
50 ml UHW required 25 ml EDTA solution
But 1 ml EDTA solution 1.11 mg CaCO3 hardness
\ 25 ml EDTA solution 25x1.11
= 27.77 mg CaCO3 hardness
Thus 50 ml UHW should contain 27.77 mg Ca€l@rdness
1000 ml UHW should contain 1000 x 27.77/50
= 555.55 mg CaGMardness

Total Hardness = 555.55 ppm

Estimation of Permanent Hardness
50 ml BHW required 15 ml EDTA solution

But 1 ml EDTA solution 1.11 mg CaCO3 hardness

\ 15 ml EDTA solution 15x 1.11

=16.66 mg CaCO3 hardness

Thus 50 ml BHW should contain 16.66 mg CaG@rdness

1000 ml BHW should contain 1000 x 16.66/50

= 333.33 mg CaCGMardness

Permanent Hardness = 333.33 ppm

Estimation of Temporary Hardness

Temporary Hardness Total Hardness - Permanent Hardness
=555.55 - 333.33
=222.22

Temporary Hardness 222.22 ppm

c) Explain in details the injection moulding method fabrication of plastics
This method is only applicable to thermoplastidsisimethod is simple, easy to operate and capable
of producing a very wide range of articles. In tmegthod, plastic powder is fed in to the heated
cylinder from which it is injected at controlledi@an to the cavity of the mould by means of screw
arrangement. The mould is kept cold to allow haspt to cure and become rigid. Finally half of the
mould is opened and finished article is taken ewg. Buckets, dustbins, flowerpots etc.
Advantages-Time required is very less, cost of the moultess (since fewer cavities are needed),
very low loss of material and low finishing cost.
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