


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                            
                            
                        

                    

                

                
                    
                                                    Log in
                            Upload File
                                            

                

            


            	Most Popular
	Study
	Business
	Design
	Technology
	Travel
	Explore all categories


        

    





    
        
            
                
                    
                

                

                    
                        140078016 dyeing cold pad batch project pdf

                    


                    
                        
                            	Home
	Documents
	140078016 Dyeing Cold Pad Batch Project PDF


                        

                    


                    




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

93
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            


            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            A Study Project on Lab to Bulk Shade Variation in Cold Pad-Batch Dyeing Process Jaywant Jagdish Bari In this project study, the attempts were made to identify the suitable parameters for the lab padding mangle and the bulk padding mangle to correlate between them for lab to bulk shade variation. 2013 D.T.T. Final Year SVKM‟s NMIMS University, Shirpur MPSTME Centre for Textile Functions, Shirpur 
        

        
    






				            

        

    









                    
                        
							Upload: yho-koezwoyo
                            Post on 20-Oct-2015

                            227 views

                        

                        
                            Category:
 Documents


                            45 download

                        

                    


                    
                        
                            Report
                        

                                                
                            	
                                    Download
                                


                        

                                            


                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                                    
Pinterest

                        
                    


                    
                

                

                                            
                            Tags:

                            	project work

	textile technology

	study project

	project study

	project editing

	textile functions certificate

	shirpur mpstme centre

	textile functions svkms



                        

                    
                    
                        Embed Size (px):
                            344 x 292
429 x 357
514 x 422
599 x 487


                        

                    

                    

                    

                    
                                        
                        TRANSCRIPT

                        Page 1
                        

A Study Project on
 Lab to Bulk Shade
 Variation in Cold
 Pad-Batch Dyeing
 Process Jaywant Jagdish Bari
 In this project study, the attempts were made to identify the suitable
 parameters for the lab padding mangle and the bulk padding mangle to
 correlate between them for lab to bulk shade variation.
 2013
 D.T.T. Final Year
 SVKM‟s NMIMS University, Shirpur
 MPSTME Centre for Textile Functions, Shirpur

Page 2
                        

ii
 EFFECT OF MANGLE PRESSURE AND SPEED ON DYEING
 BY PAD BATCH METHOD
 A
 PROJECT WORK
 DONE AT
 SUBMITTED TO THE
 CENTRE FOR TEXTILE FUNCTIONS IN PARTIAL FULFILMENT OF THE
 REQUIREMENTS FOR THE AWARD OF
 DIPLOMA
 IN
 TEXTILE TECHNOLOGY
 SUBMITTED
 BY
 Jaywant Jagdish Bari (D.T.T. FINAL YEAR)
 MUKESH PATEL SCHOOL OF TECHNOLOGY MANAGEMENT AND ENGINEERING
 CENTRE FOR TEXTILE FUNCTIONS
 SHIRPUR CAMPUS, SHIRPUR
 FEBRUARY 2013

Page 3
                        

iii
 MUKESH PATEL SCHOOL OF TECHNOLOGY MANAGEMENT AND ENGINEERING
 CENTRE FOR TEXTILE FUNCTIONS
 CERTIFICATE
 This is to certify that the project entitled “Effect of Mangle Pressure and
 Speed on Dyeing by Pad Batch Method” has been carried out by
 Mr. Jaywant Jagdish Bari in partial fulfillment of the requirement for the
 award of Diploma in Textile Technology from Centre for Textile Functions
 SVKM‟s NMIMS, MPSTME, Shirpur during the academic year 2012-13.
 Dr. Vishnu A. Dorugade
 Principal, CTF
 Place – Shirpur
 Date – 22nd
 Feb. 2013
 Collage stamp

Page 4
                        

iv
 ACKNOWLEDGEMENTS
 It gives me a great pleasure in presenting the project report “Effect of Mangle Pressure and
 Speed on Dyeing by Pad Batch Method”. This project has been completed by the help of
 Professors, colleagues and industrial mentors.
 I wish to express our sincere gratitude to the Management of ALOK INDUSTRIES LTD.
 Wider Width (Home Textiles) Division, Vapi. And Mr. S.S. Aich, (C.E.O. Chemical
 processing Division), and Mill Mentor Mr. Premendra Gopal Mishra (V.P., Wider Width),
 also the project guide Mr Biplab Chakraborty (Quality Head) and technical staff for their
 constant innovative suggestions, guidance and novel ideas throughout this project work.
 I also would like to take this opportunity to thank our Principal Dr. Vishnu Dorugade, Dr. H. V.
 S. Murthy, (Advisor-CTF) and Mr M. S. Anjane (Executive Director PSSGL Shirpur), whose
 confidence in our ability provided this inspiration we needed.
 I thank to my faculty guide Prof. (Dr.) Vishnu A. Dorugade for his invaluable support and
 guidance throughout the training. Encouragement and inspiration extended by him and helped
 us in completing the Project Work and training programme.
 I also take this opportunity to thanks to Prof. S. R. Kulkarni for encouragement and
 inspiration extended during project editing.
 I am very much grateful to staff members and people from C.T.F. and Alok Industries who
 helped us directly or indirectly in completing my project work.
 Finally yet importantly, I would like to thank my parents, friends for great support and to
 Centre for Textile Function for giving me such great kind of opportunity.
 Jaywant Jagdish Bari
 D.T.T. Final Year
 2012-2013

Page 5
                        

v
 ABSTRACT
 The manufacturing of a textile begins with the fibre input, whereby each processing step
 results in an added cost to the final product. As dyeing of a textile is often the last step in the
 manufacturing of a fabric, it requires extra caution to get it right by avoiding waste and
 maintaining cost control.
 After each dyeing the missing dye component was added to the bath until the shade was
 matched. The smaller the number of reformulation, the more skilful the dyer was considered.
 The Right-First-Time (RFT) concept meant that at each dyeing the target shade was achieved
 the first time, hence not requiring colour addition or re-dyeing.
 The accurate correlation of a laboratory dyeing to a production dyeing lot is a universal
 concern of dyeing operations. Laboratory dyeing techniques, which are both accurate and
 repeatable to bulk dyeing processes, are absolutely essential for the optimization of the
 production output and the cost effectiveness of the modern competitive dyeing operation.
 Maximization of "right-first-time" dyeing and minimization of redyeing, colour additions,
 and off-quality problems, such as shading within the dye lot, are direct results of optimum
 lab-to-plant dyeing correlation.
 There was a problem of shade variation of dyed fabrics in a textile company leading to the
 increase in process cycle time due to the extra amount of colour addition or stripping.
 In this project study, the attempts were made to identify the suitable parameters for the lab
 padding mangle and the bulk padding mangle to correlate between them for lab to bulk shade
 variation.
 Keywords
 Lab to bulk reproducibility, Cold pad batch dyeing, Reactive dyes
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 CHAPTER 1
 INTRODUCTION
 1.1 Fabric Preparation Prior to Dyeing
 The essential requirements are that the material must be made available for dyeing in neutral,
 uniform and readily absorbent state. Residual size must always be removed from woven
 goods because of the risk of dye wastage by reaction with hydroxyl groups on size
 components. It is imperative to check that all traces of residual chlorine or peroxy compounds
 are removed prior to dyeing, otherwise loss of reactivity and even partial destruction of some
 dyes can occur. There is considerable variation in the ability of reactive dyes to cover dead or
 immature cotton. For this reason it may sometimes be necessary to causticise or mercerize
 woven fabrics in order to achieve a satisfactory appearance. Such pretreatments give the
 further advantage of better colour yield.
 1.2 Cold Pad – Batch Dyeing
 There are presently three main processes in use worldwide for continuous dyeing of woven
 cellulosic fabrics using reactive dyestuff.
 1. Pad batch or CPB process,
 2. Pad-dry thermo fixing process,
 3. E-control process.
 The cold pad batch requires the smallest machine range, whilst the other two demand more or
 less complex ranges. Cold pad batch dyeing is a more environmentally sound and higher
 quality dyeing method for woven and knitted cotton/viscose fibers. The process removes salt
 from the effluent, reduces the use of water, energy, reduces the volume of effluent and
 occupies less space on the production floor.
 In cold-batch process, the fabric is padded with a reactive dye in the presence of an alkali,
 usually sodium bicarbonate, and is batched on a roll. The rolls are subsequently stored in wet
 condition for a prescribed period (2−24 hours) depending on the time required for fixation,
 and finally washed off. Covering the rolls with polyethylene sheets during storage is
 advantageous to prevent evaporation of water. During storage, the rolls are to be rotated
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 slowly to prevent drainage of padding liquor and hence stoppage mark. The method is very
 popular for application of cold-brand as well as Remazol brand of reactive dyes. The
 sequence of cold pad – batch dyeing process is shown in fig.1.
 Fig.1: Schematic representation of cold batching method
 Soda ash (Na2CO3 – Sodium carbonate anhydrous), sodium silicate (Na2SiO3) and caustic
 soda (NaOH – Sodium hydroxide) may be used depending on the depth of shade dyed.
 Because o the high reactivity of the cold brand reactive dyes with these alkalis, a short
 fixation time is enough. However, the pad liquor containing the dye and alkali is stable only
 for a short time. Hence, the dye and alkali solutions should be prepared separately and mixed
 immediately before use.
 In actual practice, cold pad - batch is used for dyeing of dark shades using vinyl sulphone and
 cold brand reactive dyes. Properly prepared fabric is padded with the liquor containing the
 cold brand reactive dye and the suitable alkali at temperature 20C to 30C (the lower
 temperature is preferred on the grounds of bath stability). The temperature should be kept
 constant by jacketing and circulating chiller water to avoid variation in shade, especially
 when mixtures of dyes of different reactivity are dyed. High padding speeds with adequate
 wetting-out of the fabric are preferred. Small volume troughs are recommended. After
 padding the batches are wrapped in polyethylene sheet and stored at room temperature. Since,
 batching time is 12 to 16 hours in wet stage, wetting agent may not be necessary. Batches
 may be stored over-night, if necessary. During the storage period, the rolls must be kept
 slowly rotating to prevent seepage of dye liquor. However, with a good expression of padding
 mangle and moderate size batches, the danger of seepage is small. When the required
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 batching time is passed, the cloth is washed off. This is economical process of dyeing but
 final shade will be known only after 12 to 16 hours‟ fixation and washing. Thus intermediate
 correction in the recipe is not possible.
 1.2.1 Fabric Passage through the Machine
 Fig. 2: Fabric Passage through CPB Machine
 RFD fabric batch
 Cooling drums
 Guider roller
 Expander
 Dyeing trough
 Dye padding mangle
 Guider and expander roller
 Batching on roller
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 1.2.2 Parts of Cold Pad Batch machine
 Fabric Guiding System:
 The fabric guiding system should be able to feed the fabric in a fully open form without
 selvedge curls, creases or distortion. In the case of warp knitwear the guiders should have the
 capability to uncurl the selvedges. At the batching stage there should be expander system to
 ensure the batch is wound without creases.
 Cooling Drums:
 Cooling drums (fig. 3) are provided to reduce the temperature of RFD fabric before entering
 the dyeing trough. This also ensures uniform moistening of fabric prior to dyeing. For cooling
 system cold water circulation is provided in the cooling drums. Surface of the cooling drums
 should be well polished that should not damage the fabric.
 Fig. 3: Cooling drums provided on machine
 Padding Trough:
 The trough volume needs to be as low as possible. Special under liquor squeezers permit low
 liquor contents and accordingly fast liquor exchange (fig. 4). Furthermore the low liquor
 content has a positive effect on the exchange of liquor with minimum dyestuff and chemical
 loss. All troughs can be raised and lowered pneumatically. It is also necessary to maintain the
 padding liquor temperature at below 20C for which jacketed trough with chilling water to
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 avoid destabilization of the bath by hydrolyzation of dyes to different degrees depending on
 their Reactivity and consequent tailing with variation in saturation and hue, particularly for
 colours with lower stability at higher temperatures.
 Fig. 4: Schematic Diagram of Padding Trough
 Here a model of Benninger Kusters dye padding trough is shown below in fig. 5:
 Fig. 5: Benninger Kusters Dye Padder
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 Fabric Speed Through Machine:
 The dwell time once established for a given trough features, the same speed should be
 maintained for the relevant fabric sort. Therefore it would be prudent to establish two or three
 speed categories for different sort groups and maintain these conditions every time. As the
 speed also would influence the liquor pick up and the preferential pick up of the dye, it plays
 an important part in the shade reproduction. This aspect also emphasizes the importance of
 the fabric preparation that needs to be absolutely perfect with respect to absorbency, evenness
 of the whiteness and moisture content of the fabric.
 Washing and Soaping:
 The washing compartments need to be totally enclosed to maintain temperature
 parameters. The guide rollers should be absolutely true and smooth on their ball bearings
 with tension adjustments to ensure crease free passage of the fabric through the washer range.
 While soaping, where Vinyl Sulphone based dyestuffs are involved, it is necessary to have
 luke warm / preferably cold water over flow in the initial soaping baths to remove unfixed
 colour followed by acidification to bring the pH to 5- 6 or neutral before raising the
 temperature to boil to avoid the possible dye fibre bond cleavage, whereas this precaution is
 not required in the case of Chloro Triazine based dyes.
 For heavier weight fabrics neutralization of core alkali to satisfy the extraction method,
 addition of specialty chemicals like Invatex AC by itself or mixed with Acetic Acid (to save
 costs) may be helpful instead of only Acetic Acid with a dozing system.
 1.2.3 Benefits of CPB Dyeing
 Relatively low cost of equipment.
 Less surface area.
 Low amount of effluent and no salt residue in effluent water.
 Low steam consumption, (50 % less.)
 Low electricity requirement, (30 - 40 % less.)
 Improved fabric quality.
 Reduced labor cost.
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 1.2.4 Points to Be Considered
 1. Machinery and Production Area, Laboratory
 Padding cylinders should be horizontally mounted.
 Padding through should have small volume of 15 - 25 litter.
 For the cooling front and back side of entering fabric, two water cooled cylinder should
 be available.
 Padding trough should be clad in a cooling jacket to maintain a constant liquor
 temperature.
 Ideal temperature is around 22 - 23 C.
 Laboratory padder should be also horizontal and liquor should be placed between the nips
 of cylinders.
 Dyed laboratory samples should be kept at the same temperature of production dwelling
 area-best in dwelling salon.
 Dwelling area should be air conditioned and kept 3 - 5 °C above padder temp.
 Laboratory padder and batching area should be away from sun shine, air current,
 chemical fumes.
 Dye/alkali supplying pump should run always at 4/1 ratio and be checked regularly.
 Batch rotation should be around 5 - 10 rpm.
 2. Fabric
 Fabrics should be uniformly bleached, and if possible mercerized.
 Absorbency should be high and be same along width of fabric.
 Fabric should be uniformly dried and cooled down prior to padding.
 Fabric stitching should not be overlapped.
 3. Dye
 Dyes should have high solubility at room temperature water.
 Dyes should have similar substantivity in order to prevent tailing.
 Dyes should have similar reactivity to obtain excellent reproducibility.
 Dyes should have higher alkali stability to prevent hydrolyzation.
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 1.3 Reactive Dyes
 The introduction of reactive dyes Procion Yellow R, Procion Brilliant Red 2B and Procion
 Blue 3G by ICI in 1956 is an important landmark in the history of synthetic dyes. These dyes
 chemically reacted with the fibres with the formulation of covalent bond between the dye and
 the fibre as shown in fig.6.
 Fig. 6: Reaction of cellulose with reactive dye
 Simultaneously with the reaction of the dye with the cellulose, a certain amount of dye reacts
 with water, thereby removing the particular reactive group from the dyes; when this happens,
 the dye is said to be hydrolyzed as shown in fig. 7.
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 Fig. 7: Hydrolyzation of dye
 Both of these reactions take place in the presence of an alkali like soda ash or caustic.
 The reactivity of these dyes is due to the chlorine atoms attached to the triazine ring. When
 two chlorine atoms are present in the dye molecule, as in the case of Procion Yellow R, one
 of the chlorine atoms is so reactive, that it reacts with cellulose even at room temperature
 (20 C to 30 C) in the presence of an alkali. Hence such reactive dyes – Dichlorotriazine
 dyes are called cold brand reactive dyes. When only one chlorine atom is present in the
 dyestuff molecule, the reactivity of the dye decreases considerably and the dyeing has to be
 carried out at a higher temperature (65 C to 80 C), hence these dyes are called hot brand
 reactive dyes.
 1.3.1 Components of Reactive Dyes
 Typically a reactive dye molecule consists of following major components:
 1. Chromogen (C):
 It is the colouring matter which gives colour to the dyestuff and has substantivity towards
 cellulose. In practice, monoazo, disazo, metalized monoazo, metalized disazo, formazan,
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 anthraquinone, triphenodioxazine, and phthalocyanine chromophores have been used for
 the preparation of reactive dyes.
 2. Reactive group/s (X):
 It allows dyestuff to form a covalent bond with cellulose. This may also contributes to
 some extent towards substantivity to cellulose. Important reactive systems are given
 below:
 Monofunctional reactive groups
 Dichlorotriazine
 Monochloro triazine
 Monofluorotriazine
 Trichloropyrimidine
 Difluorochloropyrimidine
 Dichloroquinoxaline
 Sulphatoethyl sulphone
 Sulphatoethyl sulphonamide
 Bifunctional reactive groups
 Bis(monochlorotriazine)
 Bis(mononicotinotriazine)
 Monochlorotriazine-
 sulphatoethyl sulphone
 Monofluorotriazine-
 sulphatoethyl sulphone
 The reactive system does not contribute to the colour of the dye, which is determined by
 the chromogenic part of the reactive dye. The molecular weight of the reactive systems
 contributes to the cost of the dye. For example, if a reactive system, with a molecular
 weight of 100 is attached to a given chromogen and another reactive system with a
 molecular weight of 200 is attached to the same chromogen to produce two reactive dyes,
 more dye is needed in the latter case to produce a given shade than in the former.
 3. Bridging group (B):
 This links reactive group to the chromogen and has strong influence on reactivity,
 stability and substantivity. The typical bridging group is an imino (-NH-) group. As a
 variation, the hydrogen atom attached to this group may be replaced by an alkyl group
 such as methyl, ethyl, etc. However, there are other reactive dyes, which do not have any
 bridging group at all, where the flexibility is limited to that of the chromogen only. For
 example, reactive dyes belonging to vinyl sulphone (R–SO2–CH = CH2), sulphonyl
 fluoride (R–SO2F) epoxide , β – chloroisopropanol (R–CO–CH (OH)
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 CH2Cl) types, do not contain any bridging groups, i.e., the reactive group is directly
 attached to the chromogen. Carboxamide and sulphonamide groups are stable and can be
 used as bridging groups to a limited extent. Alkylation (usually methylation) of the imino
 group increases the stability of the resulting linkage with the fibre substance, but reduces
 the rate of reaction of the dye with the fibre.
 4. Solubilising groups (S) –
 Usually sulphonic acid derivatives attracted to aryl rings of chromogen acts as a
 solubilizing group.
 Fig. 8: Schematic representation of reactive dye
 1.4 Reactive Dyes for Cold Pad Batch Dyeing
 For the cold pad batch dyeing the following types of reactive dyes are generally used.
 1. Dichloro-triazine type dyes. (Cold brand dyes)
 2. Vinyl sulphone dyes. (Remazol dyes)
 1.4.1 Dichrolo-Triazine Type Reactive Dye
 When chloro group is the reactive group in the dyes of triazine type, the reactivity of the dye
 may be considerably increased by attaching another chloro group to the triazine ring. Thus
 dichloro reactive dyes are known as cold brand reactive dyes. The Dichrolo-triazine dyes are
 highly reactive and can be readily fixed to cellulosic materials by pad – batch dyeing at
 ambient temperature or by batch wise methods at 30 C to 40 C. The high reactivity shown
 by the dichloro-s-triazinyl group arises from the presence of three ideally situated

Page 21
                        

Centre For Textile Functions, MPSTME, NMIMS, Shirpur 12
 heteronitrogen atoms in the s-triazine ring, most of the other reactive systems in use having
 not more than two such nitrogen atoms.
 Fig. 9: Mechanism of Dyeing of DCT Dyes
 1.4.2 Vinyl Sulphone Dyes –
 Vinyl Sulphone dyes (– SO2 – CH = CH2) is another commercially successful reactive group
 used in the manufacture of reactive dyes. These dyes are marketed as sulphatoethyl Sulphone
 dyes and may be represented by S – D – G – X where X is – CH2 – CH2 – OSO3Na, G is SO2,
 S is the solubilising group and D is the chromogenic part. The presence of – SO2 – group
 induces polarisation of the aliphatic chain X:
 S – D – SO2 – CH2 – CH2 – OSO3Na
 As a result, one of the hydrogen atoms attached to the carbon atom is released, which then
 combines with – OSO3– Na to form sodium bisulphate (NaHSO4). This takes place especially
 under alkaline conditions. This leads to the production of vinyl Sulphone derivative:
 The formation of the vinyl Sulphone derivative from the Sulphone derivative from the
 Sulphone the sulphatoethyl Sulphone dye takes place almost immediately on the addition of
 alkali. In addition to this reaction, a side reaction takes place simultaneously:
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 The resulting product, hydroxyethyl Sulphone dye, cannot react with cellulose and generally
 has no time affinity for cellulose. But the main reaction taking place on the addition of the
 alkali is that leading to the formation of the vinyl Sulphone dye which is the true reactive dye,
 taking part in the reaction with the hydroxyl or amino groups of textile fibres. In neutral
 solutions, the sulphatoethyl Sulphone dyes do not undergo any chemical reaction; the
 aqueous solutions may the formation of the hydroxyethyl Sulphone dye. When the vinyl
 Sulphone group is formed under the alkaline condition the double bond activated by the
 adjacent Sulphone group, can undergo addition reaction with water, alcohol or cellulose
 forming a hydroxyl compound in the first case and ethers in other two:
 Since the reaction of the vinyl Sulphone dye with cellulose is carried out in an aqueous
 solution alkaline solution, some quantity of the vinyl Sulphone form reacts with water,
 thereby forming an unreactive hydroxyethyl Sulphone form. Whereas the dyeing of
 chlorotriazine and chlorodiazine reactive dyes involves a substitution reactions with an alkali,
 that is necessary to convert the sulphatoethyl sulphate group into the reactive vinyl Sulphone
 dyes. The undesirable and inevitable reaction of the vinyl Sulphone derivative of the dye with
 water takes place in this type of reactive dyes, as in the case of other reactive dyes. The
 reactivity of vinyl Sulphone dyes lies between those of monochloro and dichlorotriazine
 reactive dyes and they are the best dyed at about 60˚C in the presence of alkalis, such as soda
 ash or tri sodium phosphate. The reactivity of the vinyl Sulphone dye increases with
 temperature and pH.
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 An increasing reaction has been shown to take place by Rattee, who selected a blue
 commercial dye belonging to sulphatoethyl sulphone class (Remazol Brilliant Blue R) for
 reaction with cellulose in the presence of alkali and suggested that the following series of
 reactions take place:
 Products (I) and (III) are similar in nature and under alkaline conditions, (III) can reform the
 reactive vinyl Sulphone form, (II), as does (I). Thus the reaction of vinyl Sulphone dye (II)
 with cellulose is a truly reversible reaction. This was demonstrated by him by the following
 experiment:
 A piece of cotton cloth was first dyed with blue reactive dye in the normal way and after
 drying it was sewn together with a white piece of cloth. This composite sample was then
 boiled with a neutral solution of a detergent and it was found that the white piece was not
 stained at all. However, when the composite piece treated with a boiling aqueous solution
 containing the detergent, common salt and sodium carbonate, the white piece was found to be
 dyed with the blue dye, producing a wash-fast shade, thereby showing that the stripped dye in
 the alkaline detergent solution did react with the white cotton cloth also present in detergent
 bath. The salt added to this solution, obviously acted as the exhausting agent.
 Some vinyl Sulphone dyes give good yield, but only at critical pH values. Generally they
 have lower reactivity at 30˚C than dichlorotriazine dyes. The addition reactions involving the
 vinyl Sulphone form of the dye and cellulose is catalysed by hydroxyl ions. At pH values
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 higher than the optimum value, the rate of reactions with cellulose and with water increases
 with increase in temperature. At still higher pH values, the dye fibre bond is severed:
 Since there is a definite pH value Sulphone reactive dye, at which its reaction with cellulose
 is particularly favourable at a given temperature, the pH within the fibre (which is higher than
 that of the external solution due to preferential adsorption of alkali by cellulose) has to be
 adjusted to this optimum value. The pH of the external solution should be kept low so as to
 retard the reaction of the dye with water, which results in the inactivation of the dye. After
 dyeing, the inactivated dye can be removed from the dyed fibre by a simple scouring process
 (boiling with a solution of a detergent), since the inactivated dye has very low affinity for the
 fibre.
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 1.5 Developments in Automation of Reactive Dyeing To Reduce Variation in Dyeing
 Considerable progress has been made in reducing the need for manual intervention in batch
 wise dyeing processes for reactive dyes by automating the marginal operations. The dye, salt
 and alkali may be added according to predetermined profiles over a given time period and
 additions are controlled from dyeing programmes stored in the microprocessor memory. This
 type of control contributes to the high degree of reproducibility between repeat batches that is
 prerequisite for the market demands of „right first time‟ production.
 The modern multi – product injection (MPI) dosing systems enable an exact amount of
 product to be added to a process bath over a certain period of time by means of an
 electronically controlled system, including intermittent, linear, and progressive or exponential
 rates. Thus the dyer can control the dosage of dyes and chemicals as well as temperature and
 process time, thereby directly influencing the course of the chemical and physical reactions
 taking place in the dyeing system. Reproducible dyeing can thus be achieved, since dosing
 always takes place under identical conditions. Liquid and solid dosing equipment can be
 connected permanently to the dyeing machine, or may be utilized as a portable unit, serving
 several machines, or may be utilized as a portable unit, servicing several machines.
 In summary the MPI dosing system offers the following advantages:
 1. Total automation of the dyeing process, saving time and avoiding human errors.
 2. Ensuring that the necessary chemicals are always available.
 3. Increased control and reproducibility of the dyeing process.
 4. Improved levelness of the resulting dyeing.
 5. Reduced risk of the dye aggregation or precipitation during short-liquor dyeing of full-
 depth colors.
 6. More efficient rinsing and washing, since there is less hydrolysis of dye during the
 process.
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 CHAPTER 2
 PLAN OF WORK
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 CHAPTER 3
 REVIEW OF LITERATURE
 3.1 Need to Study the Shade Variation
 Suppose for a particular shade and quality of customer requirements, the dye house processes
 the fabric according to some recipe and the fabric is accepted by the customer. When the
 same customer sends the next order for the same quality of the fabric in the same shade, the
 dye house persons process the fabric of the same quality according to the previous recipe
 maintaining the relevant parameters of the process the same as the previous one but
 surprisingly the shade differs from the sample sent by the customer and also from the
 previously processed material of the same quality.
 Sometimes the weaving department prepares the material ordered by the customer and
 delivers to the dye house for dyeing piece after piece. While dyeing the first piece, the dye
 house adjusts the recipe and other parameters according to the required shade. When they
 process the subsequent pieces of the same lot, variation with respect to the shade of the fabric
 sample occurs.
 Owing to variation of the shade as compared to the sample, color addition/color stripping are
 carried out which unnecessarily increases the process cycle time, labor cost along with the
 wastage of dyes, chemicals, power, and sometimes fabrics also.
 3.2 Laboratory - Bulk Reproducibility
 While matching the shade in Laboratory, the bulk application parameters should be borne in
 mind and the parameters for the lab Pad should be modified suitably such that the shade
 produced in the lab pad is reproducible in the bulk.
 The pressure applied on the padding mangle, the dwell time (function of the speed of the
 machine and the length of fabric immersed in the pad liquor - i.e. starting from entry in to the
 liquor level in the pad box to the nip) should be manipulated and established to obtain the
 shade that would reproduce in bulk with the same recipe. This can be established carrying out
 a few trials. This exercise would be easier where the configuration of Bulk and Laboratory
 pad boxes are similar.
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 Where the lab pad box does not provide the features available in the bulk, say as in the case
 of an ordinary pad box without lay on rollers and the bulk padder having advanced features,
 even under identical expressions, the laboratory matching would tend to give higher colour
 yield than the bulk for the same recipe. The bulk would require increase in recipe
 concentrations, particularly in heavier fabrics. In other words the estimates of cost based on
 Lab recipe would be adverse.
 In a real situation quite a number of trials had to be taken to simulate bulk-dyeing results at
 the stage of laboratory matching. Once such conditions and parameters are set, the
 Laboratory pad would behave in the same fashion as the bulk and therefore each of the
 dyestuffs would tend to behave similarly at the laboratory and bulk padding stages.
 Establishing laboratory padding conditions and parameters that would correspond to bulk
 would solve most of the problems related to Laboratory to bulk reproducibility.
 In this project study, attempts were made to identify the root causes of the lab to bulk
 variation problems and to find out the possible remedies. The objectives of the practical were:
 1. To identify all possible causes contributing to shade variation.
 2. To study the contribution of each significant cause of variation.
 3. To decide actions necessary for the contributing factors in the dyeing process.
 After the observations of the objectives involved a fish bone diagram is prepared for the lab
 to bulk variation of fabric.

Page 29
                        

Centre For Textile Functions, MPSTME, NMIMS, Shirpur 20
 Fig. 10: Cause and effect diagram for shade variation of the fabric
 From this analysis, the following causes of the problem were considered for the study in
 detail:
 1. Variation in dye uptake due to recipe prepared manually and through computer (dyeing);
 2. Variation of temperature in processing from the actual requirement.
 3. Variation in measurement system of shade due to checkers (dyeing).
 The poor accuracy and reproducibility of the formulas developed in the dyeing laboratory has
 best been illustrated by the often used dyer‟s practice of subtracting 10-15% from the lab
 recipe before proceeding to production lots. One approach useful for improving consistency
 is to consider this process as a plant-to-lab correlation. In other words, every factor that might
 influence optimum dyeing conditions in the production process should be considered,
 evaluated, and simulated where possible in the lab process with no shortcuts. Each factor
 leading to shade variability, large or small, should be evaluated and controlled to the best
 possible extent.
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 3.3 Factors effecting dyeing reproducibility
 1. Water supply
 2. Type of substrate
 3. Dye application method
 4. Liquor ratio
 5. pH of dye bath
 6. Time/temperature profile
 7. Method of accessing colour
 8. Weight basis for recipe calculation
 3.4 Types of reproducibility -
 1. Lab-to-lab reproducibility
 2. Lab-to-bulk reproducibility
 3. Bulk-to-bulk reproducibility
 3.5 Lab-to-plant strategies
 In practice, dyers often adjust lab dye formulas for production equipment based on their
 personal experience. This approach has the potential for poor dyeing correlation. Due to the
 relatively low cost of lab dyeing compared to production and the low cost of lab dyeing
 mistakes, some companies perform multiple lab dyeing (at least three) as an alternative. If
 this is the case, then average these to obtain the predicted production recipe.
 A common circumstance occurring with the customers of dyeing companies is that they may
 compare a lab dyeing that is unfinished with fabric from the finished production lot.
 Chemical and mechanical finishing techniques have a great potential to change the shade of
 the dyed lot. Where possible, any chemical or mechanical finishing techniques used on the
 production lot should also be used on the lab dyed swatches. As a word of caution, because
 lab scale surface finishing equipment is not always representative of production processing or
 even readily available, dyeing companies often attempt to surface finish goods before lab
 dyeing instead of after dyeing. Unfortunately, the dyeing process normally alters the surface
 so that the lab dyeing will not be representative of the production dyeing. The key issue is to
 communicate to customers exactly what the lab dyeing actually represents.
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 3.6 Evaluation of Dyed Samples
 3.6.1 Determination of Colour Difference
 When samples are dyed, the same sample dyed at different times, using the materials
 procured from different sources or from different batches from the source, will not be
 identical because of the difference in materials and the variability in the conditions of dyeing
 and processing. In order to produce reproducible and identical shades of a particular depth on
 textile materials in mills, the mill keep a standard sample and compared every subsequent
 sample with this standard with respect to strength of the shade and any change in the tone of
 the dyeing produced there from. For these purpose certain properties of both the standard and
 the sample are determined and the differences in these properties calculated. Certain
 tolerance limits are set and if the sample has the properties within these limits, the sample is
 passed.
 If three properties of the dyed sample are determined instrumentally, their numerical values
 may be plotted as rectangular co-ordinates in a three dimensional space just as point P(x, y, z)
 is shown in the coordinate geometry. If two points, P (x1, y1, z1) and Q (x2, y2, z2) are marked,
 then the distance between the two d (P, Q) can be easily calculated (fig. 11) as
 Fig. 11: Depiction of points in space
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 The projections P1 and Q
 1 on the X-Y plane will have the same x- and y- coordinates as P and
 Q. distance OP1 and OQ
 1 give an idea of the combined effect of x and y and the distance P
 1Q
 1
 gives an additional information about the difference between the two points with respect to
 the two properties, x and y.
 The angles α1 and α2 subtended by OP1 and OQ
 1 can be calculated from the coordinates of P
 1
 and Q1 as
 Δα gives another property of the two points P and Q, again with respect to properties x and y.
 3.6.2 Calculation of Tristimulus Values
 CIE Tristimulus Values (X, Y and Z) are the combined properties of a coloured object, light
 which is incident on it and the eye which views the light reflected from the coloured object.
 For this purpose the relative spectral irradiance (energy) of the incident light (E), the spectral
 response of the human eye (x, y and z) at all wavelengths (at a difference of 2, 5, 10 or 20
 nm) of the visible region of the spectrum and the percentage reflectance (R %) of the
 coloured object, should be known. The values of E, x-bar, y-bar and z-bar at different
 wavelength (at difference of 20 nm) are given in tables 1, 2 and 3. R is determined by suitable
 spectrophotometer. Then the tristimulus values are calculated as follows:
 This is also expressed as:
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 Similarly;
 Using the tristimulus values, chromaticity coordinates x, y and z are calculated as follows:
 It is seen that
 In the same manner, the tristimulus values of CIE standard illuminants can be calculated.
 3.6.3 CIELAB or Star Lab (L*A*B*) System
 In this system, both rectangular and cylindrical coordinates are used. In the former
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 These are applicable when
 Two more values are also calculated – C (chroma) and H (hue):
 LAB and LCH are shown in fig. 12 and fig. 13 respectively.
 Fig. 12: LAB as rectangular coordinates
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 Fig. 13: LCH as cylindrical coordinates
 The positions of various dyes of different hues may be shown on AB diagram (fig. 14). It is
 interesting to note that all the colour sensation can be shown with the help of red-green (A)
 and yellow-blue (B) coordinates. In this case lightness – darkness (L-value) is not considered.
 Fig. 14: AB Diagram
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 Thus, orange is a combined sensation of redness and yellowness; purple, of redness and
 blueness. There are only the hue terms the dyer or printer normally uses while describing the
 hue differences. There are red, yellow, green and blue sectors and dyes outside these sectors
 have different tones. For example, a red dye outside but above the red segment (fig. 14) is
 yellower. A red dye falling in the red-blue quadrant is bluish red. Similarly, dyes in the same
 quadrant, but outside the blue sector are reddish blue.
 The dyeing departments keep a standard for each of the shade they dyed. When a fresh batch
 is made the different colour characteristics of the batch are compared to those of the standard
 and the differences are found out. If they are within limits, the batch is passed; otherwise
 suitable additions of dye/ dyes are made and the differences again found out. This method
 ensures the same hue of the batch to be made.
 For this purpose, the values of L, A, B, C and H of each standard and sample are calculated
 by the method described earlier.
 Comparison of the batch (BTH) is made with respect to the standard (STD) as follows:
 ΔL = LBTH – LSTD
 ΔA = ABTH – ASTD
 ΔB = BBTH – BSTD
 ΔC = CBTH – CSTD
 ΔH = HBTH – HSTD
 Then the total colour difference (ΔE) can be considered as the distance between the two
 points (LBTH, ABTH, BBTH) and (LSTD, ASTD, BSTD).
 ΔE may be split into three components in two different ways – LAB splitting and LCH
 splitting.
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 3.6.4 LAB Splitting
 In this, ΔL, ΔA and ΔB are calculated.
 ΔL = LBTH – LSTD
 ΔA = ABTH – ASTD
 ΔB = BBTH – BSTD
 Where, ΔL indicates lightness; if ΔL is positive the batch is lighter than the standard and if
 ΔL is negative, it is darker. ΔA indicates the difference in the A-coordinate on red-green axis;
 if ΔA is positive, the batch is redder than the standard and if ΔA is negative, it is greener. ΔB
 indicates the difference in the B-coordinate on yellow-blue axis; if ΔB is positive, the batch is
 yellower than the standard and if ΔB is negative, it is bluer.
 The total colour difference (ΔE)
 Is also expressed as
 Where L*, a* and b* are calculated by the same equations used for calculating L, A and B
 respectively as described earlier. The latter is the CIE 1976 (L*a*b*) colour-difference
 formula, while the former is that recommended by the Society of Dyers and Colourists.
 3.6.5 LCH Splitting
 Here we come across three words – hue, value and chroma. Hue is the quality of colour
 which we describe by words such as red, yellow, green, blue etc. value or lightness is the
 quality of colour which we describe by the words light, dark, etc. relating to the colour to a
 grey of similar lightness.
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 Chroma or saturation is the quality of colour which describes the extent to which a colour
 differs from a grey of a same value. These are respectively denoted by H, L and C. value is
 plotted against chroma for a particular hue in fig. 15.
 Fig. 15: Value-chroma plot
 In LCH splitting,
 ΔL = LBTH – LSTD
 ΔC = CBTH – CSTD
 ΔH = HBTH – HSTD
 Where ΔL is the difference in lightness; ΔC indicates the difference in chroma and ΔH
 indicates the difference in hue.
 Since H is increased in degrees, when ΔH is positive, the batch lies in the anticlockwise
 direction and when it is negative, it is in the clockwise direction. The differences (ΔH) may
 be summarized as shown in the table 1.
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 Every colour difference (ΔE) can be split up into its components of lightness (L), chroma (C)
 and hue (H) differences:
 Table 1: Significance of Sign of ΔH
 Hue of standard Sign of ΔH Nature of difference
 Red + ve Batch is yellower than standard
 Red - ve Batch is bluer than standard
 Yellow +ve Batch is greener than standard
 Yellow - ve Batch is redder than standard
 Green +ve Batch is bluer than standard
 Green - ve Batch is yellower than standard
 Blue +ve Batch is redder than standard
 Blue - ve Batch is greener than standard
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 CHAPTER 4
 MATERIALS AND EXPERIMENTAL METHODS
 4.1 Introduction
 This chapter deals with the materials and chemicals that were used for the experiment,
 various testing of the materials and chemicals, procedure of the experimental works,
 machines and instruments were used and the evaluation method of the samples.
 4.2 Materials
 Materials used for the experiments were 100 % cotton fabrics of wider width used for the
 home textiles. The fabrics taken for dyeing were singed, desized, scoured, bleached and
 mercerized i.e., ready for dyeing. The qualities of fabrics used for the experiments are listed
 below.
 1. CTN Satin 60 × 80 / 174×72×3 – 400 TC
 2. CTN 3cm stripe dobby – 60 CMP × 60 / 184 × 68 × 3 – 400 TC
 3. CTN sheeting 32 K × 32 K / 72 × 66 – 140 TC
 4. CTN Plain satin 80 CMP × 80 CMB / 178 × 71 × 3 – 400 TC
 5. ORG CTN Satin 60 × 60 / 184 × 65 × 2 – 325 TC
 6. CTN Satin 1 inch stripe 60 × 60 / 174 × 58 × 2 – 300 TC
 7. BC Satin 60 CMP × 60 CMP / 176 × 118 – 310 TC
 8. CTN plain Satin 40 × 40 K / 144 × 68 – 220 TC
 9. CTN Satin stripe 1cm 60 × 60 / 184 × 105 – 300 TC
 4.3 Dyes and Chemicals
 Dyes:
 Cold brand reactive dyes and Vinyl sulphone reactive dyes.
 Chemicals:
 1. Sodium hydroxide (NaOH) – Caustic soda.
 2. Sodium carbonate (Na2CO3) – Soda ash.
 3. Soap – Dekol FBSN of BASF. (Non-ionic soap)
 4. Acetic acid (CH3COOH)
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 4.4 Machines and the Laboratory Instruments
 1. Cold pad batch dyeing machine –
 Make: Kusters, Germany
 2. Mathis padder –
 Manufacture: Werner Mathis AG, Switzerland
 3. Rota dyer machine –
 Manufacture: R. B. Electronics and Engineering Pvt. Ltd., India
 4. Spectrophotometer –
 Manufacture: Data color, USA
 5. Texpress Rotary Iron –
 6. Digital pH meter –
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 4.5 Experimental Method
 The following procedure was adapted for the experiments that had been carried out to check
 the lab to bulk reproducibility of the different shades dyed.
 Sample Preparation
 - First step of the study was to collect the RFD fabric samples from the bleaching
 department as per the dyeing programme.
 - Then, required RFD fabric parameters were tested in the laboratory as per the standard
 testing methods before the dyeing on bulk padding machine.
 Laboratory dyeing procedure
 - In the laboratory, as per the dyeing recipe the dyes were dispensed and the dye solutions
 were prepared as per the calculations.
 - For the lab to bulk variation trials were taken and samples were dyed by varying pressure
 and speed of the padding mangle in the lab and 15 samples were prepared as follows:
 - Concentrations of alkali were decided as per the dyeing recipe.
 - Soda ash 20 g/l and Caustic soda 2.5 to 8 g/l as per the light, medium and dark shades.
 - After the dyeing of samples on lab‟s Mathis Padder, samples were kept for fixation.
 Fixation in Rota Dyer
 - The padded fabric samples on Mathis Padder were wrapped in polyurethane sheets.
 - Those wrapped samples were kept in Rota dyers pot separately.
 - Then the pots were fitted inside the Rota dyer.
 - The holding time was 30 min at 60 C in rotation.
 Set 1 Set 2 Set 3
 Pressure
 (Bar)
 Speed
 (mpm)
 Pressure
 (Bar)
 Speed
 (mpm)
 Pressure
 (Bar)
 Speed
 (mpm)
 1
 1
 2
 1
 3
 1
 2 2 2
 3 3 3
 4 4 4
 5 5 5
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 - After 30 min samples were removed from the pot and washing were carry out.
 Washing off the samples
 - After the fixation of the dye, cold wash was given to the samples.
 - Then the hot wash with soap solution (Dekol FBSN – 1 gpl) was carried out at 95˚C to
 100˚C.
 - And finally the samples were neutralized with the acetic acid in cold water and again
 washed with water.
 - After the washing, the samples were squeezed through the nip squeezer and dried with
 Texpress.
 Bulk Dyeing
 - As per the dye recipe of the shade, RFD fabric was dyed on Kusters Cold Pad Batch
 dyeing machine in the presence of alkali.
 - Concentrations of alkali – Soda ash 20 g/l and Caustic soda 2.5 to 8 g/l as per the light,
 medium and dark shades.
 - After padding, batches were wrapped in polyethylene sheet to prevent water evaporation
 and stored at room temperature reaction of alkali with the carbon dioxide in the air.
 - Batching time is 12 to 16 hours in wet stage; duration for batching time for fixation is
 varies as per the dye recipe.
 - During the storage period, the rolls were kept slowly rotating to prevent seepage of dye
 liquor. Because the alkaline liquor should collect at the lower portions of the batch due to
 gravity that could result in intermittent variation in shade along the length of the fabric.
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 Table 2 – Process Control Standard For Kuster’s Cold-Pad-Batch
 Evaluation of Colour Difference
 - The samples dyed in the bulk were compared with the samples dyed in the laboratory.
 - The samples were conditioned for 10 to 15 min. and then evaluated for colour difference.
 - The standard conditions were maintained for conditionings were 20°C (± 2°C)
 temperature and 65 % R.H. (± 2 %).
 - After the conditioning, samples were evaluated by using spectrophotometer and also
 checked visually.
 Method for Visual Assessment
 - The cabinet surface was cleared of all other samples.
 - The observer was allowed 20 seconds of adaptation to the illumination in the lighting
 cabinet before making any judgments.
 SR.
 NO. PARAMETER STANDARD
 CHECK
 POINT
 METHOD OF
 CHECKING
 1 Trough Temp (°C) 25 C (< 30° C) On the
 M/C.
 Thermometer or
 Temperature gun
 2 KUSTER‟s Mangle
 Pressure (in Bar)
 M/c
 No.
 L
 M
 R
 On the
 M/C. Dial display 1 1.80 1.1 1.85
 2 2.40 1.55 2.25
 3 2.05 1.50 2.40
 3
 Fabric Speed
 (Mtrs. /Min.)
 40 (Tol. ± 5) On the
 M/C.
 Display on
 PLC
 4 Dye to Alkali Ratio 4 : 1
 Pump of
 Dye &
 Alkali
 With measuring
 Cylinder & Stop
 Watch
 5
 Chemicals
 concentration
 (in gpl)
 Shade Soda
 ash
 Caustic
 soda Stock
 Solution By Titration Light 100 12.5
 Medium 100 25
 Dark 100 40
 6
 Batch Alignment
 Parallel At the
 exit Visual
 7 Rotating Batch
 Position
 Continuous Smooth running,
 Speed 8-10 rpm
 Rotating
 Station Visual
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 - The standard and the sample were aligned next to each other with their edges side by side
 - The standard and the sample were aligned in the same direction with respect to weave,
 knit pattern or other textures.
 - The standard and sample were folded so that the fabric is opaque. (Fold at least one time).
 - And color differences were noted with respect to Lightness, Chroma, and Hue.
 1. Lightness: “Lighter or Darker”
 2. Chroma: “Brighter or Duller”
 3. Hue: “Redder, Greener, Yellower, or Bluer”
 4.6 Standard testing methods used for parameters checked are as follows:
 4.6.1 Absorbency (Test Method AATCC 79-95) –
 Absorbency is one of the several factors which determine the suitability of a fabric
 subsequent use. It is very much important in continuous dyeing processes since the
 completeness and uniformity of dyeing are dependent upon the absorbency. It is also
 important in various finishes also.
 Principle behind this is that, a drop of water is allowed to fall from a fixed height onto the
 taut surface of the test specimen. Time required for specular reflection of water drop of
 disappears is measured and retarded as wetting time.
 Apparatus – Embroidery hoop, with 15cm or more diameter, burette, stopwatch, burette
 stand.
 Specimen – specimen should be air dried at 65 ± 2 % R.H and at 21 C ± 2 C.
 Procedure –
 1. Mount the test specimen in the embroidery hoop so as the surface is free from wrinkle but
 without distorting to the structure of specimen.
 2. Place the hoop about the centimeter below the tip of the burette and allow one drop of
 distilled water (15-20 in one milliliter) to fall on cloth.
 3. Using a stop watch, measure the time required for the surface of the liquid to lose its
 specular reflection (Measure up to max. 60 sec). Take 5 readings.
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 4.6.2 Residual Size Content by Tegwa Scale –
 1. Cut approximately 1 inch square specimen from the bleached and mercerised fabric.
 2. Immerse the above specimen in Iodine iodide solution for 1 min.
 3. Take out the specimen, rinse in beaker with distilled water and remove the excess
 water by using any absorbent fabric or tissue paper.
 4. Then immediately access the rating with standard Tegwa scale ( 1 to 9 rating)
 5. Preparation of iodine – iodide solution dissolve evenly weighed 10 gm of potassium
 iodine (KI) in 100ml of distilled water and adds 0.635gm of iodine with continuous
 stirring stirred the solution till complete dissolution takes place. Then make the
 volume 800ml by adding distilled water and finally add ethanol to make the total
 volume 1000ml.
 4.6.3 Fabric pH by Extraction Method (Core pH) – (Test Method AATCC 81-96)
 pH defines as the negative logarithm of the effective hydrogen ion concentration or hydrogen
 ion activity in gram equivalent per litre used in expressing both acidity and alkalinity on a
 scale 0-14 with representative neutrality, number less than 7 increasing alkalinity.
 Apparatus – pH meter, beaker.
 Specimen – 10 gm ± 1gm of test sample.
 Procedure –
 1. Take 10± 0.1gm of specimen and cut into small pieces
 2. Boil 250ml of distilled water at a moderate rate for 10 min. Immerse the specimen
 pieces, cover the beaker and boil for an additional 10 min.
 3. Allow the beaker and contents to cool down at room temperature
 4. Remove the specimen pieces with tweezes. Allow the excess water to drip bulk into the
 beaker.
 5. Determine pH of extract using the pH metre until constant reading is obtained.
 4.6.4 Barium Activity Number
 1. Take 1gm of mercerized and 1 gm. of unmercerised sample and put them in separate
 conical flask.
 2. At the same time run the duplicate for each test.
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 3. Add 30 of ml 0.25 N Ba(OH)2 in each 100 ml conical flask.
 4. Keep these flasks for overnight or minimum for 14 to 16 hours.
 5. After that pipette out 10 ml of solution from each flask i.e. from mercerised and
 unmercerised sample flasks.
 6. Titrate to the sample solution against standard solution of 0.1 N HCl by using
 phenolphthalein as an indicator.
 7. A blank also run in without any fibres sample
 Calculations –
 Where;
 B – Burette reading for blank titration.
 M - Burette reading for mercerised sample.
 U - Burette reading for unmercerised sample.
 Calculations –
 Sodium hydroxide (gpl) = (A – C) × 4
 Sodium carbonate (gpl) = (2 × C) × 5.3
 4.6.5 Analysis of Caustic Soda and Sodium Carbonate by Titration –
 Procedure –
 1. Dilute 10 ml of stock alkali solution to 100 ml with water in 100 ml measuring cylinder
 shake mix.
 2. Pipette out 10 ml of this diluted solution in 250 ml conical flask. Add about 50 ml water
 and 2 – 3 drops of phenolphthalein indicator solutions.
 3. Titrate with 0.1 N HCl (Hydrochloric acid) solutions till pink colour disappears. Let this
 reading be „A‟ ml.
 4. Now to the same solution add 2 – 3 drops of methyl orange indicator and continue
 titration with 0.1 N HCl solutions till faint orange tint is obtained. Let this reading be „B‟
 ml.
 Now,
 A = ml of 0.1 N HCl solution at phenolphthalein end point.
 B = ml of 0.1 N HCl solution at methyl orange end point.
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 Let C = (B – A) ml
 Calculations –
 Sodium hydroxide (gpl) = (A – C) × 4
 Sodium carbonate (gpl) = (2 × C) × 5.3
 4.7 Experimental works
 The experiments were conducted for 15 different recipes and the important parameters
 required for bulk padding machine for different recipes with different fabric qualities are
 given below respectively.
 1. Recipe – A (shade – Sage)
 Novacron Yellow CRG – 0.9128gpl
 Novacron Blue C5X – 0.8912gpl
 Novacron Red HF4BC – 0.3632gpl
 Acid – 0.100g/l
 RFD Parameters –
 1. Whiteness – 77.3
 2. Absorbency – 2 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 6.5
 5. Core pH – 8.5
 Dyeing Parameters –
 1. Speed – 40 Mtrs. /min.
 2. Padding mangle pressure- L – 1.8 Bar; M – 1.1bar; R – 1.85 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature - 23˚C
 6. RFD fabric temperature - 33˚C
 7. Dyed fabric temperature - 28˚C
 8. Solution pH –
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 - Dye solution pH – 6.2
 - Chemical solution pH – 13.4
 - Dye bath pH- 12.0
 2. Recipe – B (shade – Graphite)
 Novacron Yellow NC – 7.86gpl
 Novacron Red C2BL – 8.232gpl
 Novacron Blue CR – 10.00 Gpl
 Acid – 0.100g/l
 RFD Parameters –
 1. Whiteness – 76.5
 2. Absorbency – 2 to 3 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 7.0
 5. Core pH – 8.3
 Dyeing Parameters –
 1. Speed – 39 Mtr/min
 2. Padding mangle pressure- L – 2.05 Bar; M – 1.5 Bar; R – 2.4bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature - 23˚C
 6. RFD fabric temperature - 42˚C
 7. Dyed fabric temperature -30˚C
 8. Solution pH –
 - Dye solution pH – 7.9
 - Chemical solution pH – 13.5
 - Dye bath pH- 12.5
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 3. Recipe – C (shade – Black)
 Novacron Black CNN – 28.4896gpl
 RFD parameters-
 1. Whiteness – 79.5
 2. Absorbency – 2 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 7.9
 Dyeing Parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.4 Bar; M – 1.55 Bar; R – 2.25 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda – 8gpl
 5. Trough temperature – 22˚C
 6. RFD fabric temperature – 38˚C
 7. Dyed fabric temperature – 33˚C
 8. Solution pH –
 - Dye solution pH – 5.2
 - Chemical solution pH – 13.4
 - Dye bath pH- 12.3
 4. Recipe – D (shade – Illa Light Blue)
 Novacron Yellow CRG – 0.1296gpl
 Novacron Red C2BL – 0.2144gpl
 Novacron Blue CR – 0.8944gpl
 Acid – 0.100g/l
 RFD Parameters –
 1. Whiteness – 75.8
 2. Absorbency – 2 sec.
 3. Residual size content – Tegwa scale rating 8
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 4. Surface pH of fabric – 5.0
 5. Core pH – 6.8
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.05 Bar; M – 1.5 Bar; R – 2.4 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature - 23˚C
 6. RFD fabric temperature - 38˚C
 7. Dyed fabric temperature -28˚C
 8. Solution pH
 Dye solution pH – 8.0
 Chemical solution pH – 13.4
 Dye bath pH- 12.4
 5. Recipe – E (shade – Elephant)
 Novacron Yellow NB – 5.0224gpl
 Novacron Red C4B – 2.3248gpl
 Novacron Blue CD – 7.44gpl
 Acid – 0.100g/l
 RFD parameters-
 1. Whiteness – 69.7
 2. Absorbency – 2 seconds
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 8.3
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.0 Bar; M – 1.5 Bar; R – 2.4 Bar.
 3. Dye to Alkali ratio – 4:1
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 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature - 23°C
 6. RFD fabric temperature - 38°C
 7. Dyed fabric temperature -27°C
 8. Solutions pH
 - Dye solution pH – 7.3
 - Chemical solution pH – 13.5
 - Dye bath pH- 12.1
 6. Recipe – F (shade – Azure)
 Novacron Yellow CRG – 1.48gpl
 Novacron Red C2BL – 4.192gpl
 Novacron Blue CR – 9.506gpl
 Acid – 0.100g/l
 RFD parameters –
 1. Whiteness – 75.8
 2. Absorbency – 3 seconds
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.0
 5. Core pH – 6.5
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.05 Bar; M – 1.5 Bar; R – 2.4 Bar.
 3. Trough temperature – 23° C
 4. RFD fabric temperature – 37° C
 5. Dyed fabric temperature – 30° C
 6. Dye to Alkali ratio – 4:1
 7. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 8. Solutions pH –
 - Dye solution pH – 8.2
 - Chemical solution pH – 13.6
 - Dye bath pH- 11.9

Page 53
                        

Centre For Textile Functions, MPSTME, NMIMS, Shirpur 44
 7. Recipe – G (Shade – Brown)
 Novacron Yellow S3N – 13.7gpl
 Novacron Deep Red CD – 8.348gpl
 Novacron Dark Blue S4C – 10.7gpl
 Acid – 0.100gpl
 RFD parameters-
 1. Whiteness – 79.5
 2. Absorbency – 3 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.0
 5. Core pH – 6.9
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.05 Bar; M – 1.5 Bar; R – 2.4 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 5gpl
 5. Trough temperature – 23°C
 6. RFD fabric temperature – 33°C
 7. Dyed fabric temperature – 29°C
 8. Solutions pH –
 - Dye solution pH – 6.4
 - Chemical solution pH – 13.7
 - Dye bath pH- 12.9
 8. Recipe – H (Shade – Tan)
 Novacron Yellow CRG – 3.26gpl
 Novacron Blue C5X – 2.9696gpl
 Novacron Red C2BL – 3.7496gpl
 Acid – 0.100g/l
 RFD Parameters –
 1. Whiteness – 77.4
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 2. Absorbency – 3 seconds
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 8.3
 Dyeing Parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 1.8 Bar; M – 1.1 Bar; R – 1.85 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature – 22° C
 6. RFD fabric temperature – 33° C
 7. Dyed fabric temperature – 28° C
 8. Solutions pH –
 - Dye solution pH – 7.9
 - Chemical solution pH – 12.6
 - Dye bath pH- 13.4
 9. Recipe – I (Shade – Wine)
 Remazol golden yellow RGB – 7.3gpl
 Remazol Red RGB – 17.024 gpl
 Remazol blue RGB – 12.52gpl
 Acid – 0.100g/l
 RFD parameters-
 1. Whiteness – 80.5
 2. Absorbency – 4 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.0
 5. Core pH – 7.2
 Dyeing Parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.4 Bar; M – 1.55 Bar; R – 2.25 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
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 5. Trough temperature – 22° C
 6. RFD fabric temperature – 38° C
 7. Dyed fabric temperature – 32° C
 8. Solutions ph –
 - Dye solution pH – 7.1
 - Chemical solution pH – 13.9
 - Dye bath pH- 12.4
 10. Recipe – J (Shade – Tibetian Gold)
 Novacron Yellow CRG – 0.735gpl
 Novacron Brown NC – 0.286gpl
 Novacron Olive NC – 0.262gpl
 Acid – 0.100gpl
 RFD parameters-
 1. Whiteness – 71.6
 2. Absorbency – 3 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 6.7
 Machine parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.4 Bar; M – 1.55 Bar; R – 2.25 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature – 26° C
 6. RFD fabric temperature – 40° C
 7. Dyed fabric temperature – 30° C
 8. Solutions pH –
 - Dye solution pH – 7.2
 - Chemical solution pH – 13.6
 - Dye bath pH- 11.9
 11. Recipe – K (Shade – Grey)
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 Novacron yellow CRG – 1.02gpl
 Novacron blue C5X – 1.94gpl
 Novacron red C2BL – 1.30gpl
 Acid – 0.100gpl
 RFD parameters-
 1. Whiteness – 78.6
 2. Absorbency – 4 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 7.2
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 1.8 Bar; M – 1.1 Bar; R – 1.85 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature – 22°C
 6. RFD fabric temperature – 38°C
 7. Dyed fabric temperature – 32°C
 8. Solutions pH –
 - Dye solution pH – 7.5
 - Chemical solution pH – 13.6
 - Dye bath pH- 12.9
 12. Recipe – L (Shade – Dark Grey)
 Novacron Yellow ND – 9.572gpl
 Novacron Red C2BL – 8.322gpl
 Amron Blue CRX – 14.86gpl
 Acid – 0.100g/l
 RFD parameters-
 1. Whiteness – 73.1
 2. Absorbency – 5 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.0
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 5. Core pH – 6.9
 Machine parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.05 Bar; M – 1.5 Bar; R – 2.4 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature – 23° C
 6. RFD fabric temperature – 32° C
 7. Dyed fabric temperature – 27° C
 8. Solutions pH –
 - Dye solution pH – 7.5
 - Chemical solution pH – 13.5
 - Dye bath pH- 12.4
 13. Recipe – M (Shade – Blue)
 Novacron yellow CRG – 0.9696gpl
 Novacron blue C5X – 8.1008gpl
 Novacron red C2BL – 1.6384gpl
 Acid – 0.100g/l
 RFD parameters-
 1. Whiteness – 76.7
 2. Absorbency – 3 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 8.1
 Machine parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 1.8 Bar; M – 1.1 Bar; R – 1.85 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 2.5gpl
 5. Trough temperature – 22° C
 6. RFD fabric temperature – 37° C
 7. Dyed fabric temperature – 26° C
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 8. Solutions pH –
 - Dye solution pH – 7.5
 - Chemical solution pH – 13.5
 - Dye bath pH- 12.1
 14. Recipe – N (Shade – Red)
 Remazol Red RGB – 39.6896gpl
 Remazol Ultra Caramine RGB – 28.2496gpl
 Novacron Blue CR – 3.8gpl
 Acid – 0.100g/l
 RFD parameters-
 1. Whiteness – 78.4
 2. Absorbency – 3 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 8.1
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.4 Bar; M – 1.55 Bar; R – 2.25 Bar.
 3. Dye to Alkali ratio – 4:1
 4. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 8gpl
 5. Trough temperature – 23° C
 6. RFD fabric temperature – 32° C
 7. Dyed fabric temperature – 28° C
 8. Solutions pH –
 - Dye solution pH – 7.2
 - Chemical solution pH – 11.9
 - Dye bath pH- 13.3
 15. Recipe – O (Shade – Salsa)
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 Remazol Ultra Yellow RGBN – 41.1096gpl
 Remazol Ultra Red RGBN – 40.48gpl
 Novacron Blue CR – 6.6696 Gpl
 Acid – 0.100g/l
 RFD parameters-
 1. Whiteness – 76.8
 2. Absorbency – 3 sec.
 3. Residual size content – Tegwa scale rating 8
 4. Surface pH of fabric – 5.5
 5. Core pH – 7.2
 Dyeing parameters –
 1. Speed – 40 Mtr/min
 2. Padding mangle pressure – L – 2.4 Bar; M – 1.55 Bar; R – 2.25 Bar.
 3. Trough temperature – 23° C
 4. RFD fabric temperature – 32° C
 5. Dyed fabric temperature – 27° C
 6. Dye to Alkali ratio – 4:1
 7. Concentration of chemicals – Soda ash- 20g/l+ Caustic soda- 8.0gpl
 8. Solutions ph –
 - Dye solution pH – 6.7
 - Chemical solution pH – 14.2
 - Dye bath pH- 12.7
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 CHAPTER 5
 RESULTS AND DISCUSSION
 Table I: CMC Difference Values of Samples Dyed with Recipe – A (Shade – Sage)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 0.07 - 0.13 - 0.36 0.39 99.57 Light, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 -1.34 1.15 0.47 1.83 135.60 Dark, greener-yellow
 3 2 -0.98 0.98 0.24 1.41 125.19 Dark, greener-yellow
 4 3 - 1.14 1.11 0.23 1.61 129.12 Dark, greener-yellow
 5 4 -1.00 0.77 0.40 1.32 126.17 Dark, greener-yellow
 6 5 -0.89 0.55 0.47 1.15 123.39 Dark, greener-yellow
 7
 2
 1 -0.72 0.78 0.31 1.10 118.33 Dark, greener-yellow
 8 2 -0.59 0.70 0.31 0.96 114.84 Dark, greener-yellow
 9 3 -0.61 0.61 0.70 1.10 115.09 Dark, greener-yellow
 10 4 -0.36 0.49 0.48 0.77 112.89 Dark, greener-yellow
 11 5 -0.69 0.71 0.40 1.07 117.30 Dark, greener-yellow
 12
 3
 1 -0.51 0.64 0.68 1.06 109.13 Dark, greener-yellow
 13 2 -0.10 0.60 0.15 0.63 102.37 Dark, greener-yellow
 14 3 -0.12 0.49 0.40 0.64 102.89 Dark, greener-yellow
 15 4 -0.03 0.47 0.40 0.61 100.81 Dark, greener-yellow
 16 5 -0.07 0.23 0.68 0.73 102.12 Dark, greener-yellow
 Table I shows the CMC difference values of various samples dyed by pad batch method
 using recipe A for the shade Sage. Here, the standard batch considered for the comparison
 was colour of the approved sample. The approved shade or colour of the samples was
 produced in bulk on pad batch dyeing machine using recipe A. compared to the approved
 sample, the shade produced in bulk was little lighter.
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 In order to develop the shades in future in laboratory, the different trials were taken with
 varying pressure and speed of the laboratory padding mangle. The numbers of experiments
 were carried out with varying pressure of 1, 2 and 3 bars. Also, at the same pressure different
 samples were developed at various speeds of the laboratory padding mangle machine.
 Thus, from Table I it was observed that for the pressures 1 and 2 bars, shade produced were
 considerable darker and greener-yellower in tone. So in the next experiment pressure was
 increased to 3 bars and 5 samples were produced at various mangle speeds. The strength of
 all the samples was very close to standard i.e. 100-102 %. It was also noticed from Table I
 that as mangle pressure increases, the strength of samples decreases. This could be attributed
 to the reduction of wet pick up or percentage expression at higher pressure. Also, as the speed
 of machine increases, the strength of the samples decreases. This decrease in strength at
 higher speed may be due to lower wet pick up at higher speed.
 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 3 bars with the speed of about 3 mt/min. The same results
 were also presented graphically in Figure 1.
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 Fig.1: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe A
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 Table II: CMC Difference Values of Samples Dyed With Recipe – B (Shade – Graphite)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk -1.01 -0.24 0.13 1.04 114.13 Dark, greener-yellow
 Lab
 Pressure Speed
 2
 1
 1 -1.04 -0.70 -0.87 1.53 114.41 Dark, greener-blue
 3 2 -1.24 -1.08 -1.44 2.18 117.31 Dark, greener-blue
 4 3 -1.04 -1.19 -1.67 2.30 114.38 Dark, greener-blue
 5 4 -1.17 -1.26 -1.06 2.02 116.40 Dark, greener-blue
 6 5 -0.42 -1.42 -1.14 1.87 105.63 Dark, greener-blue
 7
 2
 1 -0.19 -0.92 -1.62 1.87 102.27 Dark, greener-blue
 8 2 0.56 -1.06 -2.14 2.46 99.94 light, greener-blue
 9 3 -0.02 -1.28 -1.98 2.35 95.28 light, greener-blue
 10 4 0.36 -1.30 -1.85 2.28 95.13 light, greener-blue
 11 5 0.37 -1.55 -1.37 2.10 92.78 light, greener-blue
 12
 3
 1 0.83 -0.39 -1.48 1.74 92.06 light, greener-blue
 13 2 0.08 -1.03 -1.69 1.98 89.94 light, greener-blue
 14 3 0.86 -1.01 -2.07 2.46 89.48 light, greener-blue
 15 4 1.10 -1.11 -1.37 2.08 86.75 light, greener-blue
 16 5 0.89 -0.79 -1.78 2.14 89.34 light, greener-blue
 Table II shows the CMC difference values of various samples dyed by pad batch method
 using recipe B for the shade of Graphite. Here, in case of graphite shade the shade produced
 in bulk was considerably darker than the standard approved sample.
 The overall trend observed was same as in case of sage shade. Here the results of bulk dyeing
 were found to be similar with the laboratory trials at pressure of 1 bar and at lower speed
 (speed 1-3 mt/min.). The strengths of samples produced at pressure of 2 bars at lower speed
 of about 1 to 2 mtr/min. were closer to the standard. The shades produced in laboratory at
 higher mangle pressure (3 bars) were considerably lighter than the bulk as well as standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 2 bars with the lower speed. The results shown in Table II
 were also presented graphically in Figure 2.
 Fig.2: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe B
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 Table III: CMC Difference Values of Samples Dyed With Recipe – C (Shade – Black)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 1.16 1.02 -0.06 1.55 89.50 Light, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 -1.18 0.10 -0.01 1.18 113.75 Dark, greener-blue
 3 2 -1.16 0.05 0.04 1.17 113.19 Dark, redder-blue
 4 3 -1.50 -0.34 0.10 1.54 117.31 Dark, redder-yellow
 5 4 -1.01 -0.18 0.07 1.03 111.13 Dark, redder-yellow
 6 5 -0.72 0.11 -0.16 0.75 107.63 Dark, greener-blue
 7
 2
 1 -0.77 0.38 -0.12 0.87 108.62 Dark, greener-blue
 8 2 -0.63 0.14 -0.17 0.67 106.67 Dark, greener-blue
 9 3 -0.59 0.23 -0.06 0.63 106.13 Dark, greener-blue
 10 4 -0.30 0.39 -0.23 0.54 104.90 Dark, greener-blue
 11 5 -0.48 0.16 -0.18 0.54 103.21 Dark, greener-blue
 12
 3
 1 -0.66 0.66 -0.31 0.98 105.80 Dark, greener-blue
 13 2 -0.42 0.75 -0.27 0.90 104.49 Dark, greener-blue
 14 3 -0.73 0.32 -0.27 0.84 102.55 Dark, greener-blue
 15 4 -0.85 0.47 -0.17 0.99 101.92 Dark, greener-blue
 16 5 0.03 1.21 -0.40 1.28 99.80 Light, greener-blue
 From Table III and Fig.3 it is noticed that black shade produced in bulk was considerably
 lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced at pressure of 3 bars at higher speed of 5 mt/min. were closer to the standard. The
 shades produced in laboratory at lower mangle pressure (1 bar) were considerably darker than
 the bulk as well as standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 3bar with the speed of about 5 mt/min.
 Fig.3: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe C
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 Table IV: CMC Difference Values of Samples Dyed With Recipe – D
 (Shade – Illa Light Blue)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 1.09 -0.65 -0.56 1.38 98.83 Light, greener-yellow
 Lab
 Pressure Speed
 2
 1
 1 -1.45 0.71 -0.49 1.69 136.48 Dark, greener-blue
 3 2 -1.44 0.80 -0.60 1.75 135.85 Dark, greener-blue
 4 3 -0.92 0.60 -0.49 1.21 121.88 Dark, greener-blue
 5 4 -0.95 0.59 -0.62 1.28 122.66 Dark, greener-blue
 6 5 -0.65 0.43 -0.43 0.95 119.02 Dark, greener-blue
 7
 2
 1 -1.10 0.87 -0.52 1.49 115.43 Dark, greener-blue
 8 2 -0.39 0.24 -0.61 0.77 113.48 Dark, greener-blue
 9 3 -0.37 0.50 -0.57 0.84 110.11 Dark, greener-blue
 10 4 -0.45 0.30 -0.52 0.75 107.85 Dark, greener-blue
 11 5 -0.08 -0.01 -0.69 0.69 107.29 Dark, greener-yellow
 12
 3
 1 -0.81 0.61 -0.70 1.23 112.52 Dark, greener-blue
 13 2 -0.56 0.43 -0.76 1.04 106.09 Dark, greener-blue
 14 3 -0.30 0.46 -0.65 0.85 106.37 Dark, greener-blue
 15 4 -0.12 0.29 -0.58 0.66 105.90 Dark, greener-blue
 16 5 -0.28 0.52 -0.57 0.82 102.33 Dark, greener-blue
 In another experiment, Illa Light Blue was dyed on bulk and laboratory machine at various
 conditions. The results are shown in Table IV and Fig.4. In this case the shade produced in
 bulk was lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced at pressure at pressure of 3 bars at higher speed of 5 mtr/min. were closer to the

Page 68
                        

Centre For Textile Functions, MPSTME, NMIMS, Shirpur 59
 standard. The shades produced in laboratory at lower mangle pressure (1 bar) were
 considerably darker than the bulk as well as standard.
 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 3 bars with the speed of about 5 mtr/min.
 Fig.4: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe D
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 Table V: CMC Difference Values of Samples Dyed With Recipe – E (Shade – Elephant)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 0.29 0.92 1.22 1.56 95.92 Light, greener-blue
 Lab
 Pressure Speed
 2
 1
 1 -1.39 0.25 0.03 1.41 121.43 Dark, greener-blue
 3 2 -1.44 0.27 -0.08 1.47 122.22 Dark, greener-blue
 4 3 -1.70 0.10 -0.15 1.71 126.71 Dark, greener-yellow
 5 4 -0.83 -0.16 -0.62 1.05 112.11 Dark, greener-yellow
 6 5 -1.00 0.35 -0.13 1.07 115.33 Dark, greener-blue
 7
 2
 1 -0.62 0.24 -0.32 0.74 109.39 Dark, greener-yellow
 8 2 -0.26 0.13 -0.44 0.53 104.16 Dark, greener-yellow
 9 3 -0.13 -0.16 -1.05 1.07 101.76 Dark, greener-yellow
 10 4 0.04 -0.09 -1.00 1.01 99.52 Light, greener-yellow
 11 5 0.05 0.04 -0.77 0.77 99.32 Light, greener-yellow
 12
 3
 1 -0.71 0.33 -0.73 1.07 110.39 Dark, greener-yellow
 13 2 0.58 -0.24 -0.80 1.01 92.53 Light, greener-yellow
 14 3 0.44 0.35 -0.55 0.79 93.93 Light, greener-yellow
 15 4 1.06 0.18 -0.55 1.21 86.44 Light, greener-yellow
 16 5 0.75 0.73 -0.35 1.11 90.13 Light, greener-blue
 Table V shows the CMC difference values of various samples dyed by pad batch method
 using recipe E for the shade of Elephant. Here, in case of elephant shade the shade produced
 in bulk was lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were found to be similar with the laboratory trials at pressure of 3 bars and at speed
 (speed 2 – 3 mt/min.). The strengths of samples produced at pressure of 2 bars at higher
 speed of 4 – 5 mt/min. were closer to the standard. The shades produced in laboratory at
 lower mangle pressure (1 bar) were considerably darker than the bulk as well as standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 2 bars with the speed of about 4 – 5 mt/min. The results
 shown in Table V were also presented graphically in Figure 5.
 Fig.5: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe E
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 Table VI: CMC Difference Values of Samples Dyed With Recipe – F (Shade – Azure)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk -0.42 0.49 0.20 0.68 106.66 Dark, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 -0.22 -0.67 -1.83 1.96 102.00 Dark, greener-yellow
 3 2 0.03 -0.54 -1.81 1.88 98.66 Light, greener-yellow
 4 3 -0.42 -0.41 -1.57 1.68 104.84 Dark, greener-yellow
 5 4 0.25 -0.59 -2.08 2.18 95.64 Light, greener-yellow
 6 5 0.02 -0.51 -1.69 1.77 99.07 Light, greener-yellow
 7
 2
 1 0.55 -0.68 -2.13 2.30 91.50 Light, greener-yellow
 8 2 0.52 -0.65 -2.38 2.43 91.97 Light, greener-yellow
 9 3 0.73 -0.56 -1.94 2.15 89.40 Light, greener-yellow
 10 4 -0.40 -0.33 -1.83 1.91 104.62 Dark, greener-yellow
 11 5 1.08 -0.53 -1.81 2.18 85.29 Light, greener-yellow
 12
 3
 1 1.05 -0.60 -2.61 2.87 85.33 Light, greener-yellow
 13 2 1.44 -0.65 -2.58 3.03 80.65 Light, greener-yellow
 14 3 1.56 -0.61 -2.54 3.04 79.42 Light, greener-yellow
 15 4 1.85 -0.81 -2.16 2.95 76.22 Light, greener-yellow
 16 5 1.53 -0.63 -2.30 2.84 79.81 Light, greener-yellow
 Table VI shows the CMC difference values of various samples dyed by pad batch method
 using recipe F for the shade of Azure. Here, in case of azure shade the shade produced in bulk
 was darker than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were found to be similar with the laboratory trials at pressure of 1 bar and at speed 3
 mt/min. The strengths of samples produced at pressure of 1 bar at higher speed of 5 mt/min.
 were closer to the standard. The shades produced in laboratory at higher mangle pressure (3
 bars) were considerably lighter than the bulk as well as standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 1 bar with the speed of 5 mt/min. The results shown in Table
 VI were also presented graphically in Figure 6.
 Fig.6: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe F
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 Table VII: CMC Difference Values of Samples Dyed With Recipe – G (Shade – Brown)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 0.05 -0.17 0.15 0.23 99.89 Light, greener-blue
 Lab
 Pressure Speed
 2
 1
 1 -0.32 0.33 -1.66 1.72 111.57 Dark, redder-blue
 3 2 -0.99 0.01 -1.34 1.66 103.19 Dark, redder-blue
 4 3 -0.39 0.44 -1.06 1.21 104.34 Dark, redder-blue
 5 4 -0.58 0.29 -0.83 1.06 106.60 Dark, redder-blue
 6 5 -0.43 0.26 -0.68 0.85 104.55 Dark, redder-blue
 7
 2
 1 1.08 0.48 0.49 1.28 86.73 Light, redder-yellow
 8 2 1.16 0.05 0.00 1.16 86.21 Light, redder-yellow
 9 3 0.87 0.64 -0.05 1.08 89.45 Light, redder-yellow
 10 4 1.02 0.34 0.00 1.07 88.03 Light, redder-yellow
 11 5 0.92 0.51 0.13 1.06 88.86 Light, redder-yellow
 12
 3
 1 1.07 0.12 -0.71 1.29 87.94 Light, redder-blue
 13 2 1.42 0.35 -0.23 1.48 84.41 Light, redder-yellow
 14 3 2.13 0.49 -1.06 2.43 78.68 Light, redder-yellow
 15 4 2.39 0.65 -0.50 2.53 76.12 Light, redder-yellow
 16 5 1.92 1.05 0.40 2.22 80.12 Light, redder-yellow
 Table VII shows the CMC difference values of various samples dyed by pad batch method
 using recipe G for the shade of Brown. Here, in case of brown shade the shade produced in
 bulk was same to the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here, the results of bulk
 dyeing were not found to be similar with the laboratory trials. The shades produced in
 laboratory at higher mangle pressure (3 bars) were considerably lighter than the bulk as well
 as standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at lower mangle pressure. The results shown in Table VII were also presented
 graphically in Figure 7.
 Fig.7: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe G
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 Table VIII: CMC Difference Values of Samples Dyed With Recipe – H (Shade – Tan)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 0.20 -0.57 -1.32 1.45 98.29 Light, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 0.85 -0.63 1.36 1.73 114.08 Light, greener-blue
 3 2 0.15 -0.50 1.11 1.23 98.97 Light, greener-blue
 4 3 0.83 -0.92 0.94 1.56 97.91 Light, greener-blue
 5 4 -0.84 -0.15 0.12 0.86 94.52 Dark, greener-blue
 6 5 0.10 -0.18 0.51 0.55 92.23 Light, greener-blue
 7
 2
 1 0.73 -0.56 1.53 1.79 89.17 Light, greener-blue
 8 2 0.99 -1.38 1.33 2.16 85.97 Light, greener-blue
 9 3 1.14 -0.31 1.22 1.70 84.14 Light, greener-blue
 10 4 1.22 -1.11 1.22 2.05 82.82 Light, greener-blue
 11 5 1.41 -0.83 1.39 2.14 80.68 Light, greener-blue
 12
 3
 1 1.22 -0.62 1.78 2.24 82.58 Light, greener-blue
 13 2 1.50 -0.55 1.57 2.24 79.19 Light, greener-blue
 14 3 1.89 -0.82 1.68 2.65 74.75 Light, greener-blue
 15 4 2.04 -0.57 1.44 2.56 72.97 Light, greener-blue
 16 5 1.94 -1.05 1.26 2.54 74.15 Light, greener-blue
 Table VIII shows the CMC difference values of various samples dyed by pad batch method
 using recipe H for the shade of Tan. In case of tan shade, the shade produced in bulk was
 little lighter than the standard approved sample.
 Here the results of bulk dyeing were found to be similar with the laboratory trials at pressure
 of 1 bar and at speed 5 mt/min. The strengths of sample produced at pressure of 1 bar at
 higher speed of 5 mt/min. will match to the standard. The shades produced in laboratory at
 higher mangle pressure (3 bars) were considerably lighter than the bulk as well as standard.
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 So for production Tan shade (recipe H) in laboratory, lower pressure may be suitable to
 match shade in bulk. From Fig.8, it is clear that as mangle pressure increases the depth of
 shade decreases and at higher speed with constant pressure strength decreses.
 Fig.8: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe H
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 Table IX: CMC Difference Values of Samples Dyed With Recipe – I (Shade – Wine)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk -0.42 -0.35 0.37 0.66 104.99 Dark, greener-yellow
 Lab
 Pressure Speed
 2
 1
 1 0.05 0.12 -0.33 0.35 99.04 Light, greener-blue
 3 2 -0.43 -0.12 -0.08 0.45 104.35 Dark, greener-yellow
 4 3 -0.05 0.06 -0.09 0.12 100.63 Dark, redder-blue
 5 4 -0.41 -0.22 -0.13 0.48 104.16 Dark, greener-yellow
 6 5 0.01 0.00 -0.09 0.09 99.46 Light, greener-blue
 7
 2
 1 0.36 0.25 -0.51 0.67 95.38 Light, redder-blue
 8 2 0.53 0.40 -0.63 0.92 94.13 Light, redder-blue
 9 3 0.77 0.37 -0.37 0.93 91.83 Light, redder-blue
 10 4 0.59 0.16 -0.27 0.66 93.32 Light, redder-blue
 11 5 0.60 0.29 -0.63 0.92 92.71 Light, redder-blue
 12
 3
 1 0.41 0.26 -0.74 0.88 94.94 Light, redder-blue
 13 2 1.48 0.49 -0.81 1.76 89.19 Light, redder-blue
 14 3 1.28 0.41 -0.42 1.36 88.54 Light, redder-blue
 15 4 0.99 0.35 -0.47 1.15 86.73 Light, redder-blue
 16 5 0.93 0.29 -0.43 1.06 83.66 Light, redder-blue
 Table IX shows the CMC difference values of various samples dyed by pad batch method
 using recipe I for the shade of Wine. Here, in case of wine shade the shade produced in bulk
 was darker than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were found to be similar with the laboratory trials at pressure of 1 bar and at speed 4
 mt/min. The strengths of samples produced at pressure of 1 bar at higher speed of 5 mt/min.
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 were closer to the standard. The shades produced in laboratory at higher mangle pressure (3
 bars) were considerably lighter than the bulk as well as standard.
 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 1 bar with the speed 5 mt/min. The results shown in Table
 IX were also presented graphically in Figure 9.
 Fig.9: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe I
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 Table X: CMC Difference Values of Samples Dyed With Recipe – J (Shade – T. Gold)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 0.15 -0.21 0.89 0.92 98.45 Light, greener-blue
 Lab
 Pressure Speed
 2
 1
 1 -0.02 0.40 0.78 0.88 100.24 Dark, greener-yellow
 3 2 0.11 0.08 0.82 0.83 97.96 Light, greener-yellow
 4 3 -0.05 0.14 0.64 0.65 101.13 Dark, greener-yellow
 5 4 0.14 -0.05 0.66 0.68 97.37 Light, greener-blue
 6 5 0.07 -0.03 0.66 0.66 99.06 Light, greener-blue
 7
 2
 1 0.48 -0.12 0.88 1.01 90.65 Light, greener-blue
 8 2 0.74 -0.24 0.92 1.21 85.62 Light, greener-blue
 9 3 0.81 -0.43 0.87 1.27 84.52 Light, greener-blue
 10 4 0.65 -0.17 0.86 1.09 87.46 Light, greener-blue
 11 5 0.82 -0.42 0.82 1.23 84.76 Light, greener-blue
 12
 3
 1 0.77 -0.13 1.06 1.32 84.91 Light, greener-blue
 13 2 0.90 -0.24 1.03 1.39 82.72 Light, greener-blue
 14 3 1.00 -0.47 0.97 1.47 80.95 Light, greener-blue
 15 4 0.79 -0.30 0.71 1.11 85.00 Light, greener-blue
 16 5 0.87 -0.56 0.88 1.36 83.47 Light, greener-blue
 Table X shows the CMC difference values of various samples dyed by pad batch method
 using recipe J for the shade of Tibetian Gold. Here, in case of Tibetian Gold shade the shade
 produced in bulk was lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were found to be similar with the laboratory trials at pressure of 1 bar and at speed 5
 mt/min. The strength of sample produced at pressure of 1 bar at higher speed of 1 mt/min.
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 was closer to the standard. The shades produced in laboratory at higher mangle pressure (3
 bars) were considerably lighter than the bulk as well as standard.
 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at mangle pressure of 1 bar with the speed of 1 mt/min. The results shown in Table
 X were also presented graphically in Figure 10.
 Fig.10: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe J
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 Table XI: CMC Difference Values of Samples Dyed With Recipe – K (Shade – Grey)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 1.14 -0.33 -0.61 1.33 82.01 Light, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 -1.41 1.09 -0.30 1.81 130.11 Dark, greener-yellow
 3 2 -1.21 0.85 -0.07 1.48 130.27 Dark, greener-yellow
 4 3 -1.42 0.76 -0.19 1.62 125.98 Dark, greener-yellow
 5 4 -0.82 0.90 -0.17 1.23 122.42 Dark, greener-yellow
 6 5 -1.24 0.84 -0.20 1.51 120.39 Dark, greener-yellow
 7
 2
 1 -0.91 0.85 0.02 1.25 118.29 Dark, greener-yellow
 8 2 -0.93 0.85 -0.04 1.27 118.31 Dark, greener-yellow
 9 3 -1.14 0.78 0.08 1.38 115.50 Dark, greener-yellow
 10 4 -0.85 0.92 -0.09 1.25 116.97 Dark, greener-yellow
 11 5 -0.74 0.92 -0.14 1.19 114.53 Dark, greener-yellow
 12
 3
 1 -1.14 0.99 -0.08 1.51 116.43 Dark, greener-yellow
 13 2 -0.57 0.81 0.22 1.01 113.74 Dark, greener-yellow
 14 3 -0.69 0.96 -0.01 1.18 113.29 Dark, greener-yellow
 15 4 -0.84 0.84 0.16 1.20 111.34 Dark, greener-yellow
 16 5 -0.72 1.18 -0.19 1.39 110.04 Dark, greener-yellow
 Table XI shows the CMC difference values of various samples dyed by pad batch method
 using recipe K for the shade of Grey. Here, in case of grey shade the shade produced in bulk
 was considerably lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced in the laboratory were not found similar with the standard. The shades produced in
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 laboratory are considerably darker and as mangle pressure increases the shade were slightly
 goes to lighter but darker than the bulk as well as standard.
 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at higher mangle pressure with higher speed. The results shown in Table XI were
 also presented graphically in Figure 11.
 Fig.11: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe K
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 Table XII: CMC Difference Values of Samples Dyed With Recipe – L
 (Shade – Dark Grey)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk -1.16 0.29 -0.92 1.51 111.73 Dark, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 1.10 1.58 -1.72 2.59 91.48 Light, greener-blue
 3 2 0.76 0.79 -1.68 2.01 94.59 Light, greener-blue
 4 3 0.97 1.08 -1.86 2.36 92.15 Light, greener-blue
 5 4 0.61 1.40 -2.01 2.53 96.70 Light, greener-blue
 6 5 0.63 0.79 -1.70 1.98 96.08 Light, greener-blue
 7
 2
 1 2.15 0.68 -1.52 2.72 80.59 Light, greener-blue
 8 2 2.47 0.65 -1.44 2.93 77.23 Light, greener-blue
 9 3 2.47 0.82 -1.54 3.02 77.10 Light, greener-blue
 10 4 2.10 0.84 -1.66 2.80 80.65 Light, greener-blue
 11 5 2.35 0.94 -1.65 3.03 78.15 Light, greener-blue
 12
 3
 1 2.93 1.48 -1.50 3.61 73.49 Light, greener-blue
 13 2 2.94 1.44 -1.69 3.68 73.22 Light, greener-blue
 14 3 2.82 1.10 -1.54 3.39 74.32 Light, greener-blue
 15 4 3.38 1.05 -1.55 3.87 69.20 Light, greener-blue
 16 5 3.52 0.80 -1.49 3.90 68.00 Light, greener-blue
 Table XII shows the CMC difference values of various samples dyed by pad batch method
 using recipe L for the shade of Dark Grey. Here, in case of dark grey shade the shade
 produced in bulk was darker than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced in the laboratory were not found similar with the standard. The shades produced in
 laboratory are considerably lighter than the bulk as well as standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at lower mangle pressure with the speed of about 4 – 5 mt/min. The results shown
 in Table XII were also presented graphically in Figure12.
 Fig.12: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe L
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 Table XIII: CMC Difference Values of Samples Dyed With Recipe – M (Shade – Blue)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 1.37 1.00 0.53 1.78 82.27 Light, redder-blue
 Lab
 Pressure Speed
 2
 1
 1 -2.44 -0.45 0.45 2.52 117.05 Dark, greener-yellow
 3 2 -2.71 -0.34 0.60 2.80 118.98 Dark, greener-yellow
 4 3 -2.08 -0.51 0.81 2.29 114.05 Dark, greener-yellow
 5 4 -2.26 -0.41 0.61 2.37 115.68 Dark, greener-yellow
 6 5 -1.68 -0.53 1.22 2.15 110.94 Dark, greener-yellow
 7
 2
 1 -2.78 -0.51 0.37 2.85 112.68 Dark, greener-yellow
 8 2 -1.16 -0.52 0.55 1.39 110.41 Dark, greener-yellow
 9 3 -1.18 -0.42 0.57 1.37 107.73 Dark, greener-yellow
 10 4 0.28 -0.57 1.51 1.63 101.25 Dark, greener-yellow
 11 5 -0.34 -0.62 1.22 1.41 96.85 Light,greener-yellow
 12
 3
 1 -0.43 -0.47 -0.96 1.15 105.41 Dark, greener-yellow
 13 2 -0.33 -0.44 -0.90 1.05 104.01 Dark, greener-yellow
 14 3 -0.27 -0.56 -0.92 1.11 95.19 Dark, greener-yellow
 15 4 0.39 -0.59 -0.98 1.21 93.36 Dark, greener-yellow
 16 5 0.01 -0.62 -0.91 1.10 98.71 Dark, greener-yellow
 Table XIII shows the CMC difference values of various samples dyed by pad batch method
 using recipe M for the shade of Blue. Here, in case of blue shade the shade produced in bulk
 was considerably lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced at pressure of 3 bars at higher speed of 5 mt/min. were closer to the standard. The
 shades produced in laboratory are considerably darker and as mangle pressure increases the
 shade were slightly goes to lighter but darker than the bulk and about closer to the standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at higher mangle pressure of 3 bars with higher speed 5 mt/min. The results shown
 in Table XIII were also presented graphically in Figure 13.
 Fig.13: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe M
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 Table XIV: CMC Difference Values of Samples Dyed with Recipe – N (Shade – Red)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 1.16 -0.21 0.62 1.33 79.97 Light,greener-yellow
 Lab
 Pressure Speed
 2
 1
 1 -0.57 -0.16 0.36 0.69 113.07 Dark, greener-yellow
 3 2 -1.35 -0.99 0.60 1.78 112.36 Dark, greener-yellow
 4 3 -1.16 -0.59 0.38 1.36 109.26 Dark, greener-yellow
 5 4 -0.71 -0.36 0.02 0.79 107.15 Dark, greener-yellow
 6 5 -0.59 -0.26 0.15 0.66 106.86 Dark, greener-yellow
 7
 2
 1 0.56 1.10 -0.62 1.38 104.37 Dark. Redder-blue
 8 2 0.99 0.96 -0.63 1.52 103.94 Dark. Redder-blue
 9 3 0.60 0.91 -0.60 1.24 102.03 Dark. Redder-blue
 10 4 0.89 1.14 -0.77 1.64 99.87 Light. Redder-blue
 11 5 0.70 1.14 -0.62 1.48 98.7 Light. Redder-blue
 12
 3
 1 1.39 1.63 -0.86 2.31 97.10 Light. Redder-blue
 13 2 1.66 1.76 -1.20 2.70 94.90 Light. Redder-blue
 14 3 1.53 1.69 -1.22 2.58 96.57 Light. Redder-blue
 15 4 1.36 1.50 -1.51 2.52 98.64 Light. Redder-blue
 16 5 1.26 1.33 -1.16 2.17 97.68 Light. Redder-blue
 Table XIV shows the CMC difference values of various samples dyed by pad batch method
 using recipe N for the shade of Red. Here, in case of red shade the shade produced in bulk
 was considerably lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced at pressure of 3 bars at higher speed of 4 mt/min. were closer to the standard. The
 shades produced in laboratory are darker and as mangle pressure increases the shade were
 slightly goes to lighter but darker than the bulk and about closer to the standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at higher mangle pressure of 3 bars with higher speed of 5 mt/min. The results
 shown in Table XIV were also presented graphically in Figure 14.
 Fig.14: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe N
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 Table XV: CMC Difference Values of Samples Dyed with Recipe – O (Shade – Salsa)
 Sr. no. Process ΔL ΔC ΔH ΔE Strength % Remarks
 1 Bulk 0.96 -1.94 -1.24 2.49 76.87 Light, greener-blue
 Lab
 Pressure Speed
 2
 1
 1 -1.12 0.14 0.31 1.17 117.69 Dark, redder-yellow
 3 2 -0.94 -0.53 0.04 1.08 109.79 Dark, greener-blue
 4 3 -1.05 -0.21 0.10 1.08 114.33 Dark, greener-blue
 5 4 -1.20 -0.54 0.00 1.31 114.29 Dark, greener-blue
 6 5 -0.83 -0.17 0.04 0.84 110.79 Dark, greener-blue
 7
 2
 1 -0.24 0.66 0.22 0.74 108.45 Dark, redder-yellow
 8 2 -0.04 0.74 0.35 0.82 105.44 Dark, redder-yellow
 9 3 0.21 0.61 0.22 0.68 99.49 Light, redder-yellow
 10 4 -0.24 0.75 0.20 0.81 109.70 Dark, redder-yellow
 11 5 0.03 0.69 0.16 0.71 99.24 Light, redder-yellow
 12
 3
 1 1.40 1.86 0.39 2.36 93.68 Light, redder-yellow
 13 2 0.64 1.53 0.34 1.69 97.39 Light, redder-yellow
 14 3 0.49 1.19 0.27 1.31 97.25 Light, redder-yellow
 15 4 0.48 1.11 0.21 1.23 98.56 Light, redder-yellow
 16 5 0.73 1.33 0.33 1.55 99.29 Light, redder-yellow
 Table XV shows the CMC difference values of various samples dyed by pad batch method
 using recipe O for the shade of Salsa. Here, in case of salsa shade the shade produced in bulk
 was considerably lighter than the standard approved sample.
 The overall trend observed was same as in case of previous shades. Here the results of bulk
 dyeing were not found to be similar with the laboratory trials. The strengths of samples
 produced at pressure of 3 bars at higher speed of 5 mt/min. were closer to the standard. The
 shades produced in laboratory are considerably darker and as mangle pressure increases the
 shade were slightly goes to lighter but darker than the bulk and about closer to the standard.
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 So considering identical conditions on bulk padding machine, one can develop shades in
 laboratory at higher mangle pressure of 3 bars with higher speed of 5 mt/min. The results
 shown in Table XV were also presented graphically in Figure 15.
 Fig.15: Effect of Padding Mangle Pressure and Speed on Dyeing With Recipe O
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 CHAPTER 6
 CONCLUSIONS AND RECOMMENDATIONS
 In the case of all shades, as pressure and speed of lab padding mangle machine increases, the
 strength of samples decreases. For different shades, the different pressure and speed is
 required to match the shade as per approved sample. This may be due to varying affinity of
 the dyes with cotton material.
 The simulation of any potential dyeing circumstance encountered in the production dyeing
 process should be replicated in the lab dyeing process. The high cost of shade corrections in
 production justifies extraordinary efforts to improve lab-to-plant dyeing reproducibility.
 Automating lab processing can have a positive effect on dyeing accuracy and consistency.
 Careful selection of compatible dyes and auxiliary chemicals for the lab and production lots
 is crucial.
 Current practice should be routinely evaluated for overlooked inaccuracies and avoidable
 errors. Laboratory dye formulas with the aid of computer programs can be systematically
 adjusted to routine bulk dyeing conditions. Lab dip to sample scale to production often gives
 the best reliability to the predicted production recipe. Good lab-to-plant dyeing correlation is
 a constant work in progress due to the sensitive and complex nature of textile dyeing.
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 CHAPTER 7
 SCOPE OF THE PROJECT
 Pad Batch dyeing method is normally preferred for dark shades. This method is popular,
 since no steam is required for fixation and it saves lots of energy. Also the main advantage of
 cold pad batch dyeing is that there is addition of salt is not necessary so no salt residue in
 effluent water.
 This work is useful for the repeated order of the same shades. For different shades, different
 lab machine parameter should be applied to get proper matching with standard.
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