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Abstract

Development of water repellent fabric with fluorine free and fluorocarbon finish. Pad-
dry-cure method was used for the application of finish. Mechanical and comfort
properties have tested and comparative study was conducted between fluorine free
finish and fluorocarbon finish. Different concentrations of fluorocarbon and fluorine
free finish are applied onto the fabric. Tensile and tear strength was measured for
both fluorine free and fluorocarbon finished fabric. Fluorine free finished fabrics
shows less tensile and tear strength as compared to fluorocarbon finish fabric. The
comfort property of fluorine free finish was also more as compared to fluorocarbon.
According to environmental attributes fluorocarbon is considered as carcinogenic and
toxic whereas fluorine free finish was eco-friendly in nature and not harmful to
human health.



Table of Contents

Table of Contents

L0 0 =T o1 <1 ol USSR 10
INEFOAUCTION ..t s e s b e e sre e e st e saneeenneeas 10
00 5 7= Yol 4= o U T o [P 10
1.2 Types of finisShes.......covcieiiiiieee e, Error! Bookmark not defined.
1.2.0 TEMPOTArY.cceiiieeeiiiieeeeeeeiiiteeee e e e e siirree e e s s s ssaneeeeees Error! Bookmark not defined.
1.2.2. Permanent/Durable.......cccccooveeeiieeeiiceeceeeeeee Error! Bookmark not defined.
1.3 FiNiShiNg ProCESSES ..ccccuvveieeiiieeeeiieeecree e esree e ire e e e Error! Bookmark not defined.
1.3.1 Mechanical Finishing........cccocvvveeiiiiiiiieeee e, Error! Bookmark not defined.
1.3.2 Chemical Finishing .......cccooveviiiiieiiiiiieeec e, Error! Bookmark not defined.
1.4 Health and environmental attributes of repellent chemistries....... Error! Bookmark not
defined.
1.4.1 Non-fluorinated repellent chemistry.......ccccccceevveennne Error! Bookmark not defined.
1.4.2 Fluorinated repellent chemistry .........ccccecvvveeeicineeens Error! Bookmark not defined.
T I 1= ] V2R Error! Bookmark not defined.

1.5.1 The resistance of a fabric to wetting can be determined by the following main
PArAMELEIS . uiiiiiiiieee ettt e et e e eetre e e ernta e e e srreeeens Error! Bookmark not defined.

1.5.2 The high level of fabric water repellency depends upon the following conditions

............................................................................................ Error! Bookmark not defined.
1.6 Repellents comfort performance requirement and mechanism..... Error! Bookmark not
defined.
1.6.1 Performance requirements and test methods.......... Error! Bookmark not defined.
A 0] 1= £ VYT Error! Bookmark not defined.
08 3ol o T oL SRS Error! Bookmark not defined.
(00T o1 =T SRR Error! Bookmark not defined.
Literature reVieW......cueee e Error! Bookmark not defined.
2.1 Literature REVIEW ......c.coveereereerieeie e Error! Bookmark not defined.
2.2 Historical Developments........cccovveveciieeeeciieecccieeeescieee s Error! Bookmark not defined.
2.2, 1 WaXES.eeeieeieeiienieenite ettt sttt ettt Error! Bookmark not defined.
2.2.2 Metallic Salts and SO@PS......ccceeeeeecvriireeee e, Error! Bookmark not defined.
2.2.3 Stearic acid-melamine repellents .......cccccceevvieeeenee. Error! Bookmark not defined.
2.2.4 Silicones FiNishes........ccocveeiiienieeiiireieeee e Error! Bookmark not defined.



2.2.5 FIUOro-Chemicals .......ueevevevuvereiiiiriiiiiieieeeeeeeeeeeeeeeeeeeens Error! Bookmark not defined.

2.3 Application methods for repellent finishes ...................... Error! Bookmark not defined.
2.3. 1 Padding coco oo Error! Bookmark not defined.
2.3.2 SPIAY ceeeeeeieeeeteee ettt e e e s e e e e e Error! Bookmark not defined.
2.3.3 FOAMS ittt Error! Bookmark not defined.

(00T o1 =T o TSRS Error! Bookmark not defined.
MethodolOgY.......ueviiiiieeceee e e s Error! Bookmark not defined.
3.AMaterialiu e Error! Bookmark not defined.
3.1.2 SUDSErate ...oeeiieeie e Error! Bookmark not defined.
3.1.3 Chemicals ...cocieerieeeiee e Error! Bookmark not defined.

3.2 EQUIPMENT ..ottt Error! Bookmark not defined.
3.2.1 Processing equipment’s ......ccccueeeeecieeeeiiveeeecieee e Error! Bookmark not defined.
3.2.2 Testing EQUIPMENt’S..ccccvieiiiiiieeeciee e, Error! Bookmark not defined.

3.3Test Methods ..o Error! Bookmark not defined.
3.3.1 CoNditioNING....uuveieeeeiecciieiiee e Error! Bookmark not defined.
3.3.2 Water repellency test method.........cccceeeeveiviinnnenn. Error! Bookmark not defined.

3.4 Testing of fabric properties........cccvcvieeivcieeeiiciieeccieeees Error! Bookmark not defined.
3.4.1 Mechanical properties ......ccccccceeeeeirereeeeeeececirneeeeeeeenn. Error! Bookmark not defined.
3.4.2 Comfort Properties ......ccccceeeecuveeeeciveeeeiieeeeeeee e Error! Bookmark not defined.

3.6 Experimental desSigN.......cccuveeeeciiieeeciiee e Error! Bookmark not defined.

3.7 Application ProCess......ccccvuiveeeeeieecciieeee e Error! Bookmark not defined.
3.7.1 Padding ..oeeeeviiiiieiiee e Error! Bookmark not defined.

3.7 Result and diSCUSSIONS ........oeveeeriieieiiierieeeee e Error! Bookmark not defined.
3.7.1 Tensile strength ....ccccoevviiiiiiiieee e, Error! Bookmark not defined.
3.7.2Tear strength.....ccoccveeeiciee e, Error! Bookmark not defined.
3.7.3 Air permeability .....c.ccceeeiereiieeeee e, Error! Bookmark not defined.
3.7.4 Creases rECOVEIY ..cuiiiuiicurrrreeeeeeecierrnereeseesansnnnneeeseanas Error! Bookmark not defined.
3.7.5 SPray St i Error! Bookmark not defined.

(00T T o1 T o SRS Error! Bookmark not defined.
CONCIUSION ...ttt s e Error! Bookmark not defined.
4.1 CONCIUSION ..ot Error! Bookmark not defined.
4.2 FULUIe reSearch ......cooeeeieeieeieeieeieeeesee et Error! Bookmark not defined.
REFEIENCES ...veieiieie e Error! Bookmark not defined.



List of Tables:

Table 1: Classification according to functions of finishing........ Error! Bookmark not
defined.
Table 2: Advantages and disadvantages of fluorine free and fluoro-carbon based

FINISNES e Error! Bookmark not defined.
Table 3: Fabric Specification............ccccocevceninininnnnns Error! Bookmark not defined.
Table 4: Chemicals and manufacturers..............cc.co..... Error! Bookmark not defined.
Table 5: List of processing equipment’s...............c...... Error! Bookmark not defined.
Table 6: List of testing Equipment’s..........c.ccccevvveenee. Error! Bookmark not defined.
Table 7: Design of experiment for fluorinated finish .. Error! Bookmark not defined.
Table 8: Experimental design of non-fluorinated finish............. Error! Bookmark not
defined.



Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21.
Figure 22:

List of Figures:

Water repellency is graded according to this chart...... Error! Bookmark not defined.

SPray TESTEI ..veceieeieeie ettt Error! Bookmark not defined.
Tensile Strength TeSter......ccccvvvevceveceeeeeeeeens Error! Bookmark not defined.
Tear Strength TESTEr ......covveverieieeeeee e Error! Bookmark not defined.
Air Permeability Maching .........cccocveveveseevieneeeene, Error! Bookmark not defined.
Crease reCoOVErY teSIer ....ovvvvveceeeeiee e Error! Bookmark not defined.
Squeezing rollers of padding........ccccceeevevirenienieennene Error! Bookmark not defined.
Drying process after padding.........ccccoveveeeereseeciennnne Error! Bookmark not defined.
Application method for finish ........c.ccccoeevveviieeiennene Error! Bookmark not defined.
Tensile strength of Fluorocarbon finish .................... Error! Bookmark not defined.
Tensile strength of fluorine free finish..................... Error! Bookmark not defined.
Tear strength of fluorocarbon finish.......................... Error! Bookmark not defined.
Tear strength of fluorine free finish............c.ccoceee. Error! Bookmark not defined.
Air permeability of the fluorocarbon finish............... Error! Bookmark not defined.
Air permeability of fluorine free finish .................... Error! Bookmark not defined.
Crease recovery of fluorocarbon finish...................... Error! Bookmark not defined.
Crease recovery of fluorine free finish...................... Error! Bookmark not defined.
Spray test of fluorocarbon finish...........cccccveevennnee. Error! Bookmark not defined.
Spray test of fluorine free finish...........cccocevevenene. Error! Bookmark not defined.
Untreated fabric sample........ccovevvevvveevenncecee, Error! Bookmark not defined.
Fluorocarbon (120g/l) finished fabric sample............ Error! Bookmark not defined.
Fluorine free (120g/1) finished fabric sample............ Error! Bookmark not defined.



Chapter 1

Introduction

1.1 Background

To understand the term water repellency, it is important to know that what it is and what is
the importance of water repellency. It is done or applied in the form of finish by means of a
chemical. To know that how this finish is applied it is important to know what is a
finish.Finishing is the last manufacturing step in the production of textile fabric as it is an
integral part of wet processing. It is the stage where the final properties of the fabric are
developed. This process is not restricted to only wet processing alone since any operation for
improving the appearance or use fullness of a fabric after it leaves the loom and knitting
machine can be consider a finishing step. Finish can be either chemical that changes the
physical properties aesthetic of fabric and texture change or characteristic of surface brought
about by manipulating the fabric physically with mechanical devices[1].
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