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1-INTRODUCTION  
 
 
It is generally recognised  that  garments  made from quilted fabric filled 
with feather give excellent warmth but when wet , they increase in weight 
and on re-drying, they have  a strong unpleasant odour. 
It is also known that it is not the feather that gives  the warmth  to the 
garments but the excellent insulating properties of the still air entrapped by  
the feathers  is the one that  gives the warmth. 
Fibre manufacturers have   looked at staple polyester treated with a number 
of chemicals , one of which was silicone to mimic the effect of trap air in 
man made  polyester fibres. 
 
Silicone finishes are applied to polyester fibre in tow form  to reduce the 
fibre/fibre friction and improve resilience  as well. This ensures that the 
siliconised fibres  hold the maximum  amount of still air to give the best 
insulation properties and also that under load , they do not compact easily. 
 
Durability of the finish is another property  to have in consideration when  
treating  polyester  fibre-fill.  Some of the fibre  in normal domestic use will 
be   submitted  to several washes during its life time. It is important that the  
maximum of the initial finish  remains  after all those washes. 
 
In this  technical application booklet you will find  performance data of the 
emulsion  system  regarding resilience, softness , durability ,etc . 
It has also been included bath formulations , chemistry of the system , 
application diagrams and test methods. 



 
 
1.1PROPERTIES OF SILICONISED POLYESTER FIBRE 
 
 
Polyester fibre possesses a number of basic characteristics which makes it 
very suitable to use as a filling material . The more important of its 
properties in this respect can be  summarised as follows: 
 
 
High resilience      
Resistance  to , and good recovery from , bending deformation. 
 
 
Good  colour . 
 
Freedom from odour . 
 
Negligible moisture absorption. 
 
Freedom from degradation  by mildew or rot. 
 
Does not provoke allergic reaction in persons who are susceptible to 
conventional fillings consisting of animal protein material. 
 
Can be machined washed or dry cleaned. 
 
In addition to these inherent properties , polyester fibre can be given high  
bulking properties by the insertion of various crimp configuration at the 
fibre manufacturing stage. 
 
The softness  and recovery from compression of the fabric in wadding forms 
, can be varied between wide limits by adjustment of crimp level and the 
application of a silicone finish , which improves the initial  loft recovery , 
presumably by reducing fibre/fibre friction. 
 
 



1.2 Chemistry of the silicone system 
 
The emulsion  system  consists of a two component system or a three 
component system  depending on the  different requirements of the final 
siliconised  polyester . 
The two component  system consists of an amine functional polymer 
emulsion  and an amine functional alkoxysilane. 
The reaction mechanism in the  amino functional alkoxysilane will react 
with the aminofunctional polymer. 
 
Amino  functional alkoxysilane  will react with water ( hydrolyse) to form  
silane with OH functionality:  
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          |                                                                        |  
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The hydrolysed silane will react with  silanol groups of the amine  
functional emulsion. The final result is a cross linked network  of amine 
polymer with silane:  
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Final cross linked network of amine polymer with silane:  
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The three component system is based on the reaction of amine functional 
siloxane emulsion  with and epoxy functional siloxane emulsion  catalysed 
with an amino  functional alkoxysilane. 
 
 



Me3SiO(Me2SiO)x(MeSiO)y  SiMe3 
                                       |  
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                                       |   
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Epoxy functional siloxane 

 
 
HO-Me2SiO - (Me2SiO)n - (MeSiORNH2) - Me2Si-OH 
 
Amine functional siloxane 

 
The reaction mechanisms  for the three  component system are as follows: 
a) Reaction of epoxy and amine groups. 
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b) Hydrolysis of Alkoxy groups ( silane)  
 
 
 
 
 
 
               O              O               OH                  Me 
                                                                          | 
                                              HN                     Si - OR    +   H2O     
                                                                          | 
                                                                         OR 
 
 
→ 
                 
            
 
               O              O               OH                  Me 
                                                                          | 
                                              HN                     Si - OH       + 2 ROH   
                                                                          | 
                                                                         OH 
 
 



c) Condensation of two silanol groups. 
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2 PRODUCT LINE. 

 
A superior  silicone system finish has been developed  which is very slick 
and has excellent  resilience  at low add-on levels. 
 
 

Emulsion   29%  ac Amine functional emulsion . 
   

Emulsion   40% ac Epoxy functional emulsion.(*) 
 
  Silane   100% ac Amine functional silane.   
 
(*) Depending of resilience and softness wanted  this component is optional 
in formulation . 
 
Additives  can also be added into the system  such as antistat agents , and 
wetting agents.  
 

 Antistat   42% ac Cationic alkoxy silane. 
 
 Superwetting   100%  ac Silicone polyether. 



 
3-FINISHING BATH  
 
 
3.1Formulations of the finishing liquor 
 
 
Active content of the batch should range from 5 to 25%  depending on kind 
of application system . 
 
3.1.1  Two component system: 
              % 
 

Emulsion   29%  ac Amine functional emulsion  98  -  95 
 

Silane   100% ac Amine functional silane   2  -  5  
 
 
3.1.2  Three component System: 
 
              % 
 

Emulsion   29%  ac Amine functional emulsion  93  -  85 
 

Emulsion   40% ac Epoxy functional emulsion  5  -   10  
 
Silane   100% ac Amine functional silane   2  -  5  
 

 
 
Additives should be added at the following levels in both systems: 
 
 Antistat  at levels of  5 to 15 g/l. 
 
 Superwetting  at levels of  0.5 to 3 g/l 
 
 



3.2Preparation of the finish liquor 
 
The mixing tank , feed lines , spray nozzles and other application devices 
must be cleaned  before starting the preparation of the finishing liquor. Use 
always cold  water to remove any remaining bath  .  
 
-  Mixing  method  
 
weigh  out the required amount of  Emulsion   29%  ac Amine functional   
and add to the mixing tank  add also   half of the dilution water . 
Weigh   emulsion 40% ac Epoxy functional emulsion if used in the 
formulation  and add to the dilution  tank. 
Hydrolyse the required amount of  Silane   100% ac Amine functional silane  
with the rest of the  dilution water and add the hydrolysed catalyst  into the 
mixing tank. 
 
3.3 PRODUCTION DETAILS 
 
Bath can be applied by : 
 
- PADDING :  Formulation  of the liquor( level of catalyst- cross linker    is  
important to maximise  softness and resilience of the treated fibre. 
 
Dilute  base emulsion , catalyst and cross linker ( if used) to the desired 
concentration . Pass the tow through the bath of silicone  and remove the 
excess by squeezing. 
The ideal location  of the padding should be I the more convenient place 
before the steamer box and crimper. 
Dry and cure between  6 to 9 minutes at 160 to  170°C. 
 
- SPRAYING :  High  concentration of the liquor is required  to optimise 
the curing by a low  wet pick up .  
The  concentration of the finishing bath is calculated  from the kind of spray 
nozzle utilised  in the application system. 
The spray system  has to be calculated  in a way that  a uniform tow  
coverage is achieved. 
Ideally the spray system should be located  after the crimper. 
dry and cure between 4 to 7 minutes  at 160-170°C 



 
Application levels : 
 
The normal  quantity of silicone applied on the tow should be  0.25 to 0.80 
% owf . The standard quantity  applied should be around 0.4% owf. 
 



Application points of the silicone finish: 
 
In a conventional staple  fibre process for PET  , the polymer  melt is 
supplied directly from a continuous polycondensation plant and spun 
through spinnerets. The spinnerets are of rectangular shape and contain up 
to 1500 holes . After an intense cross blowing  the filament  bundle is held 
by a guide  and combined horizontally  at a speed of 1800 m/min , and 
deposited as spinning tows in cans  

 
Figure 1: Conventional Spinning System 

 
1- Distribution system with static mixers. 
2- Spinning manifolds with pump blocks and spinneret assembly. 
3- Blow boxes. 
4- Spinning ducts. 
5- Take off wall with finish rolls and guide rollers. 
6- Take off unit with reel. 
7- Can plaiting unit. 
 
Depending on the overall denier a larger  number of cans is collected in a 
creel and the spinning tows are introduced side by side in parallel into the 
fibre  line where  drawing is  applied  with a speed between  150 m/min and  
250 m/min respectively.  
 



Figure 2:  Conventional fibre-line 
V -  Can creel. 
VI - In feed frame. 
VII - Finish bath.  
8 - Draw frame I 
9 - Draw frame II 
10 - Calender 
11 - Draw frame III 
12 - finish  device 
 
High modulus fibre types , setting under tension is carried out on calender 
rolls after second drawing. Low modulus types do not require this setting. 
The tow is then treated  with silicone in the points shown below ,and also 
crimped , dried  and cut into fibres  or optionally  kept as a tow. The staple 
fibres  and  tow are then packed into bales or cartons.  
 

 
Figure 3: Silicone application point  

 
13 - pilling unit. 
14 - Tension frame.  
15 - Steam box.  
16 - crimper. 
17 - dryer. 
18 - cutter 
19 - baling press 
A,B,C  Optional  silicone application  points . 



4  CRITICAL TECHNICAL FACTORS 
 
 
4.1  Yarn type 
 
Solid Staple , easier to process 
Hollow Staple , more difficult to process 
 
 
4.2  Yarn detex 
 
1.7 to 6.7 , easier to slicken. 
12.0 to 13.0 more difficult to slicken. 
 
 
4.3  Crimp type 
 
Saw tooth  with  high crimp , difficult to slicken. 
Saw tooth  with  low crimp , easier to slicken. 
 
Spiral easier  to slicken and more resilience. 
 
 
4.4 Conditions of fibre before  curing   
 
Too wet may impair curing. 
Too dry may impair slickness. 
 
 
4.5  Curing 
 
 
Complete  curing must take place in  8  minutes at 170°C  of temperature. 
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Graph 1: Slickness versus curing temperature.  

 
Rating    :   0 = worse hand   ,    5 = best hand 
 
4.6  Antistatic 
 
Antistatic finish is applied to enable carding of the siliconised fibre. The  
type is important as it can affect the final slickness. 
 



5- STANDARD PERFORMANCE OF SILICONISED FIBRE  
 
5.1  Fibre/Fibre Friction (cN) 
 
0.060 to 0.045. 
 
 
5.2  Static 
 
Good antistatic properties ( very low or even zero). 
 
 
5.3  Resiliency  
 
Higher than 70%  
 
 
 
 
5.4  Durability of the finish 
 
5.4.1 Dry cleaning  
 
A  treated fibre-fill sample of 20 gm  is placed in a 500 ml screw top glass 
jar  to which 300 ml of perchloroethylene is added. The glass jar is placed 
on a ball mill and run for 10 minutes . The excess solvent is removed after 
the test period by squeezing , and the sample dried at 60°C  for 1 hour 
before re-testing the fibre-fibre friction. 
 
Typical values : 
    Fibre/fibre friction  
 
Before dry cleaning  :   0.047 
 
After dry cleaning  :   0.056 
 



5.4.2 Washing  
 
A treated fibre-fill sample of 40 gm is made into a pillow 10 x 10 cm . A 1 
Kg washing load is made up including the 40 gm  pillow. The whole load is 
placed  in a domestic washing machine using a commercial washing powder 
. After the wash cycle (1 hour at 45°C), the sample is dried in an oven at  
40°C for 3 hours before re-testing  the fibre-fibre friction. 
 
Typical values : 
    Fibre/fibre friction  
 
Before washing :    0.047 
 
After washing :    0.060 
 
Fibre/Fibre friction test requires a minimum of 5 determinations  of each 
sample to obtain an average figure. 
 
 
 
 
 
 
 
 



6  TEST METHODS  FOR SILICONISED FIBRE FILL  
 
6.1  Shear bath stability  
 
- Purpose : 
To test the relative shear stability  of the application bath made with   
silicone emulsions. 
 
- Test baths : 
400 g of bath containing 5% ac silicone . 
 
-Method :  
a/ Calibrate the Silverson mixer. 
b/ Use  1l stainless steel beakers. 
c/ Lower Silverson head into the bath until complete immersion of the head. 
d/ Stir at 5700 rpm for 5 minutes. 
e/ Transfer the bath into a clear beaker  and fill it to the brim . 
f/ Leave the beaker undisturbed  and rate the baths after 4 and 24 hours. 
 
- Bath rating : 
 
Number 5 = No oil, scum , gel or skin on the surface of the bath. A slight 
rainbow effect is acceptable. 
Number 4 = Up to six small globules of oil and/or a thin layer of  oil 
covering the surface , but no scum or gel. 
Number 3 =  More than seven small globules of oil covering up to one 
quarter of the surface  and/or up to three small pieces of scum or gel on the 
surface. 
Number 2 = Thick oil covering more than one quarter  of the surface. less 
than half of the surface covered with scum or gel. 
Number 1 = More than half of the surface covered with a thick oil , scum or 
gel but not a complete layer. 
Number 0 = Complete layer of thick oil, scum or gel on surface, or bath 
totally cracked  or gelled. 
 



6.2 Temperature stability ( 45C & 60C ) 
 
- Purpose : 
To test the stability of the  application bath  over a period of  specific times 
at temperatures of 45C and 60C . 
 
- Method : 
a/ Place a 100  ml  bottle containing 75 g of bath in an oven at 45 C  and 
another at 60 C . Note the date and time  leaving the samples undisturbed. 
b/ Note the appearance of the emulsions in both ovens with time by 
examining the bottles( oil , scum , gel  on surface ). 
 
 
 
 
 



6.3 Fibre-Fibre friction test  
 
To quantify the slickness of the treated fibre  is it suggested  that the 
fibre/fibre friction is measured. 
The friction test measures the friction of a single fibre sliding over a small 
cylinder of fibres.  
 
- Method  
 
A layer of parallel  treated fibres is prepared and wrapped axially around a 
cylinder ( metal rod) 80 mm long and 3 mm of diameter . 
 

 
Figure 4 : Principle of the single fibre friction tester. 

 
The metal rod is then placed on  a support  which  is clamped in the bottom 
jaw of an Instron (tensile tester ) type 500 .A single treated  fibre is clamped 
on the top jaw and then is hung over the coated metal  and  looped around 
the metal rod)at right angles  to the other fibres.  On the free end of the hung 
fibre a tension clip of 800 mg  of weight is used as a known tension. 
The single fibre is then pulled upwards at a constant speed of 20 mm/min  
,the measured tension is then given. 



 
-Calculations  
 
Under the conditions before mentioned  , the coefficient of friction  
fibre/fibre is calculated by the equation of Eytelwein : 
 
 
                    α  µ                                1 
To = Ti *  e                  �    µ =                   ln (To/Ti) 
                                                          2∏ 
 
 
Where : To = Measured tension. 
  Ti = Applied tension. 
  µ = Coefficient of friction. 
  2∏ = Angle of contact. 
 



6.4 Resilience test  
 
The resilience  give us an idea   of the compressibility of the fibre mass and 
the ability of the fibre mass to recover from compression. For a perfect 
elastic material  the resilience would be 100% . Whilst for a perfect plastic 
material it would be zero. The resilience also can  be expressed  by the 
relation between the energy  returned by the specimen and the energy 
expended by the testing machine. 

 
Figure 5: Perspex cylinder 

 
The measurement  requires the use of special test machine (Shirley 
Thickness Gauge  SDL 34). 
 
- Method  
 
Among 0.5 and 1.5 g of  treated fibres in staple form are subjected to one 
cycle of pressure changes , the pressure is gradually increased from a 



minimum  of 0  g/cm2 to a maximum  value of 100 g/cm2  and decreased to 
0  g/cm2.  
 
Fibres are laid down by hand inside a perspex cylinder . The fibre mass is 
then subjected to an  increasing and decreasing  pressure ( 0  ,  0.2  ,  40  ,  
80  ,  100  ,  80  ,  40  ,  0.2  ,  0  g/cm2)  
 
In order to obtain a definite starting point each specimen is subjected to a 
preliminary  treatment which  consist of applying a fairly large  pressure for 
a short time ( 100 g/cm2) and allowing adequate time  for recovery  at zero 
pressure.  
 
Weights are then applied at 1 minute intervals .The weights should be added 
and removed as gently as possible to avoid any sudden compression or 
recovery of the material. 
 
By plotting the volume values against pressure for compression and 
recovery , the resilience is given by : 
 
Area under recovery curve 
                                                       x 100  
Area under compression curve 



 
6.5 Degree of curing  
 
 
In the manufacture of polyester fibre-fill , any under-curing of the silicone 
finish on the fibre will have a detrimental effect on the  quality of the final 
fibre. This procedure uses two curing temperatures to determine the degree 
of cure . The results are reported as the difference between fibre/fibre 
friction  of the two cured samples. 
 
- Method  
 
A sample of the silicone tow is taken from the production line after the 
curing oven and the fibre/fibre  friction is measured . A sample of the same 
fibre is cured  again in a laboratory oven for 2 minutes at 195C  and the 
fibre/fibre friction measured. 
 Fibre/fibre friction is measured following the  method described  in 
paragraph 4.3. 
For a perfectly cured sample from production , the coefficient of friction 
will be 0.05 or less and the difference between the  production and the 
laboratory cured sample should be  ± 5% . 
 



6.6 SILICON by Atomic  Absorption Spectrometry(CTM 0522) 
 
Organo-silicon soluble in solvent  is quantitatively determined over a range 
of parts per million to percent by atomic absorption spectrometry. Sample 
solutions are aspirated through a nitrous oxide - acetylene flame and relate 
the absorbency to concentration. 
 
-Apparatus: 
 
Lamp :  Silicon  hollow cathode. 
 
Spectrophotometer: Atomic absorption ,equipped with a recorder and  N2 O  
C2H2  burner. 
 
- Reagents: 
 
Acetylene (C2H2) : As required  by the spectrophotometer. 
 
Nitrous oxide ( N2O2)  : As required by the spectrophotometer. 
 
Solvents : Methyl isobutyl ketone  or other solvent as required by the 
material being analysed. Reagent grade. 
 
Standards:  As required by the material being analysed . 
 
1.  Methyl siloxane systems , Dow  corning 200 Fluid 350 cst  ( 37.85% Si). 
 
 
- Method: 
 
Weigh duplicate samples to one part per thousand and  dilute each in the 
solvent to form a clear solution. Dilute  the solution to a known volume (V)  
which contains 1.0  to 200  µg Si/ml . Prepare a series of standards  chosen 
to most closely match the sample , or as otherwise specified in the same 
solvent. 
 
Adjust the spectrophotometer in the following manner:  
Switch on the silicone hollow cathode lamp and adjust the lamp current to 
the value  recommended for it. Adjust the monochromator to 251.6  nm until 



the maximum lamp output is obtained . Ignite the  burner using  the 
recommended fuel  and oxidant and the flow rates recommended for the 
spectrophotometer. Adjust the nebulizer , fuel to oxidant stechiometry, and 
the burner alignment to obtain maximum silicon sensitivity. Adjust the zero 
absorbance while aspirating the solvent used to dilute the standards. 
 
Aspirate each sample and standard  solution , recording the absorbance trace 
of each for  an interval of about 2 to 10 sec after it has stabilised . Scrape the 
burner slot with a spatula frequently to prevent carbon building up  which 
causes the trace to drift. Measure and record  the absorbance  of each sample 
and standard . Prepare a standard  curve of  Si  µg/ml  versus absorbance 
from the data  obtained with the standards.  Using the standard  curve, 
determine the concentration of the sample solutions and calculate the 
concentration  of silicon in the samples. Average the duplicate values and 
report the average to three significant figures. 
 
A standard curve must be prepared  with each series of samples for each 
solvent used, and for each specified standard  material . the solutions used to 
prepare the curve should contain about 20, 40, 60 and  80  si  µg/ml. 
 
 
 



6.7 Solvent extraction of silicone from polyester fibre fill 
 
In the manufacture of polyester fibre fill , any under-curing of the silicone 
finish will have a detrimental effect on the quality of the final fibre. This 
procedure uses an extraction method to  quantify the  amount of uncured 
silicone that can be removed from the fibre.  The amount of silicon in the 
solvent is determined by atomic absorption and reported as the percentage 
of silicon  remove from the fibre. 
 
- Apparatus:  
 
Atomic absorption spectroscopy . 
Soxhlet  extractor . 
Rotavapor . 
 
- Reagents: 
 
Toluene . Technical grade. 
 
 
- Precautions:  
 
Normal safe precaution practice  when handling toluene.   
 
- Method:  
 
Solvent extraction :  Weigh a sample of 8 to 10  g of staple fibre to the 
nearest 0.1g and place the sample into a soxhlet  extractor  Add toluene  into 
the extractor  and allow the extractor to work for 1 hour at full power . 
Transfer the extracted solution into a rotavapor  to reduce the volume of the 
extraction to a  workable minimum. 
Determine the percentage of silicon of the extracted sample using  Atomic 
Absorption  Spectrometry as described in paragraph  4.6. 
 
 
 



 
6.8 SILICON by Colorimetry  
 
Silicon can be quantitatively determined by colorimetric analysis at 815 nm. 
The reaction of silicate with ammonium molybdate  forms  a yellow 
silicomolybdate complex which is reduced to the heteropoly blue colour. 
The absorbance of the solution is used to calculate  the percentage of 
silicone  over a range of 0.002 to 100 percent. On certain samples with 
suitable precautions the range may be extended to low levels if the acid 
digestion, carbonate fusion or alkali fusion techniques can be applied.  
The interference of phosphorous is prevented by the addition of oxalic acid. 
Boric acid is added to the solution if fluoride is present in large amounts. 
 
the procedure converts silicon compounds to soluble sodium silicate by 
fusion with sodium  peroxide. Other conversion procedures  are also 
detailed. 
 
- Apparatus : 
 
Colorimeter capable  of  measuring at 815 nm of wave length. 
Beakers  :  600 ml Teflon-lined stainless steel.  
Burner : Blast oxygen and natural gas. 
Capsule : Size 0 gelatine. 
Reaction vessel : 22 ml assembly. 
Shield :  Any suitable design to protect the operator  during ignition of the 
sample.  
 
- Reagents :  
 
1- Amino -2-naphtol-4-sulfonic acid (ANSA) . Technical grade. 
 
Ammonium molybdate . Reagent grade. 
 
Hydrochloric acid. Concentrated reagent grade. 
 
Oxalic acid . Reagent grade. 
 
Potassium perchlorate . reagent grade. 
 



Sodium bisulphite. Reagent grade. 
 
Sodium peroxide : Colorimetric grade. 
 
Sodium sulphite : Reagent grade. 
 
Dimethyl polysiloxane . PDMS  fluid  350 cst .  
 
Sugar . Any suitable source. 
 
Sulphuric acid . Concentrated  reagent grade.  
 
Water . Destilled 
 
Wetting agent  
 
 
 
- Method:  
 
Weigh a  sample  into a crucible ,  following the suggested  weights  as per  
table below : 
 

Si % Sample weight gm  Dilution  volume ml 
0.5 to 100 ppm 0.50 to 1.0  10 

0.01 to 1 0.50 100 
1 to 5 0.50 500 

5 to 25 0.25 1000 
25 to 50 0.15 to 0.25 1000 

50 to 100 0.05 to 0.15 1000 
 
 Wet ash with 30% fuming Sulphuric acid and Nitric acid. Remove the last 
trace of sulphuric acid and organic matter with a medium flame of a  Fisher  
burner . Add sodium carbonate ( 0.3 to 1 gm , just enough to effect complete 
fusion but the same amount in all samples and  blank ) and fuse the sample  
over high heat of a Fisher burner.  Dissolve the melt and  acidify with HCl  
to a pH of about 1.5 . Dilute to volume (as per table above) . 
Take a  suitable sample from the dilution and put it  into a gelatine capsule . 
Place about 1.5 gm  of sodium peroxide , about 0.7 gm of potassium 



perchlorate  and  0.15 gm of sugar into a clean dry fusion cup. Mix gently 
and partially bury the capsule in the mixture. Fill the cup with Sodium 
peroxide .  
Assemble the reaction vessel and securely tighten the sleeve and nut using a 
wrench . Place  the reaction vessel in the ignition shield.  Fill the space  
inside the nut above the lid with water . Adjust the burner to bring the 
exposed part of the cup to a cherry red heat in 30 to 35econds . Heat an 
additional 30 seconds or until the water on the cap begins to boil . 
Afterwards  plunge the vessel into cold water and cool until it can be handle 
with bare hands. Rinse  the vessel with distilled water and remove the sleeve 
and nut .  Remove the lid  . Wash the inside of the lid with about 100 ml of 
desmineralised   water . Collect  the washings in a 600 ml Teflon beaker. 
Place the cup in the beaker and cover  with a metal watch glass . Dissolve 
the fusionate. Heat gently for 30 minutes to destroy any excess of peroxide 
or perchlorate . Cool to room temperature  
Remove the cup and thoroughly wash it with deionized water. Fill the cup 
with concentrated HCl  and allow it to stand about 1 min. Carefully pour  
the acid  into the beaker  and rinse the cup with desmineralised water . Cool 
to room temperature  or below in a running water bath. Add 35 ± 1 ml  of 
concentrated HCl  carefully  to the solution  Return the beaker the running 
water bath to cool. Transfer  the solution to a  500 ml volumetric flask  and 
dilute to  about 475 ml. The solution should be  clear pale green. 
Allow the solution to stand at least 2 hr. adjust pH to 4  by adding small 
amounts of sodium hydroxide. Dilute to the mark  and thoroughly mix.  
Set up the Technicon Autoanalyzer. Attached the manifold rinsing 
connection to the system and place inlet tube in deionized  water.Switch on 
the proportioning pump and allow deionized water to wash through the 
system for 15 min. Switch on the colorimeter and the recorder. Place  the 
sample tube in deionized water. Connect the other tubes to the correct 
reagent bottles and start the pump. When a steady baseline is obtained on 
the chart adjust the percent transmission control to give  a steady line at 
98% T. Check the cleanliness of the cell and the zero line by placing  a 
blank plate between  the light source and the cell. Adjust the recorder to 
give a 2% T with the zero adjust knob.Remove the blank plate and readjust  
the recorder to 98%T if necessary.  Fill the solution cups with reagent blank, 
standard, samples , and a second standard in that order. Set the sampling 
rate at 30/hr. Thread the sample  tube through the sample crook  on the 
sample module so that it draws deionized water from the rinse tank while in 
stand-by position. Switch in turn, proportioned with reagent, and the 



transmission  recorded . After  the sampling  is complete , switch off the 
turntable . Rinse the system for 20min with deionized water  by placing the 
manifold connection tube in deionized water. Turn off the system. 
 
Determine the transmission for each sample , the standards , and the reagent 
blank. Convert the transmission to absorbance. 
Determine the value of µg of Si/ml/A  from the values obtained for the 
standards. Use the value to determine the percent of silicon in each sample.  
 
 
 
 



7 PERFORMANCE OF SILICON  BASE EMULSION SYSTEM  
 
 
7.1 General properties of Silicon base emulsion  system 
Polyester fibre 6.7 dtex were treated with the following formulations and 
properties of friction , hand , resilience , were tested . It was also studied the 
bath stability of the formulations. 
 
 
 
Bath formulations: 
 
- A : 
 
normal product  7 %  active content  
Quantity of finish applied = 0.4% owf. 
 
 
- Two  component system: 
 
97% Emulsion   29%  ac Amine functional emulsion . 
3%  Silane   100% ac Amine functional silane  . 
 
Active content of the  application bath =  7% 
Quantity of finish applied = 0.4% owf 
 
 
- Three  component system: 
 
87% Emulsion   29%  ac Amine functional emulsion . 
10% Emulsion   40% ac Epoxy functional emulsion. 
3% Silane   100% ac Amine functional silane 
 
Active content of the application  bath = 7% 
Quantity of finish applied = 0.4% owf 
 



 
Results: 
 
 
System  A  

normal product 
 

Two component 
system  

Three component 
system 

Components 
 

1 2 3 

Application 
 

Spray/Pad Spray/Pad Spray/Pad 

Cure schedule 
 

8 minutes at 
170C 

8 minutes at 
170C 

6 to 7 minutes at 
170C 

Bath stability 
 

Good Excellent Good 

Slickness 
 

Good Excellent Good 

Fibre-Fibre 
Friction (cN) 

0.04 - 0.06 0.03 - 0.05 0.040 - 0.05 

Resiliency 
 

 72.23%  
Fair 

76.19%  
Fair 

85.99% 
Excellent 

Wash Fastness 
 

Poor Good Excellent 

Features 
 

Easy bath 
formulation 

Long bath 
stability 

Highly durable 

 
 
 
 
 
 



7.2 Resilience  data of  silicon emulsion base system   
 
7.2.1 Polyester  staple fibre  6.7 detex  without treatment 
 

Pressure (g/sq cm) Specific volume (cc/g) 
 Compression Recovery 

0 126.1 115.09 
0.2 109.5 75.89 
0.6 90.97 56.29 
2.6 60.3 35.68 
6.6 41.21 23.11 
12.6 30.6 17.8 
22.6 21.61 13.06 
42.6 14.57 10.55 
62.6 12.06 10.05 
82.6 10.55 9.54 
102.6 9.04 9.04 
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Resilience = 69.23% 



7.2.2  Polyester staple fibre 6.7 detex treated with silicon emulsion base 
system , formula  13174-50  
 
97%    Emulsion   29%  ac Amine functional emulsion . 
3%  Silane   100% ac Amine functional silane   
 

 0.4% owf  
 

Pressure (g/sq cm) Specific volume (cc/g) 
 Compression Recovery 

0 132.68 132.68 
0.2 117.1 89.46 
0.6 92.47 59.3 
2.6 52.77 35.68 
6.6 34.67 21.61 
12.6 23.11 14.57 
22.6 15.07 10.55 
42.6 10.05 8.04 
62.6 8.04 7.53 
82.6 7.03 7.03 
102.6 6.53 6.53 

 
Formula 13174-50 (2- 8002)
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Resilience = 76.19% 



7.2.3  polyester staple fibre 6.7 detex treated with silicon emulsion II base 
system  formula 13174-50 
 
97%     Emulsion II  29%  ac Amine functional emulsion . 
3%  Silane   100% ac Amine functional silane   
 

0.4% owf 
 
Pressure (g/sq cm) Specific volume (cc/g) 

 Compression Recovery 
0 133.18 117.6 

0.2 117.6 82.42 
0.6 88.96 56.29 
2.6 48.75 34.17 
6.6 32.16 21.1 
12.6 22.11 14.57 
22.6 15.07 10.55 
42.6 10.05 8.04 
62.6 8.04 7.53 
82.6 7.03 7.03 
102.6 6.53 6.53 

 
formula 13174-50 (7082A)
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Resilience = 74.99 % 
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