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New technologies, principles and products, research and development of 
multifunctional protective textiles with high added value including users friendly 
properties and comfort as well as ecological aspects represent three basic pillars of 
European technological textile platform EURATEX (vision for 2020). Multifunctionality 
of textile substrates based on combination of selection of functional fibers and special 
fabrics constructions with newly developed textile auxiliaries for final treatment and 
new processing technologies is the main pressumption of sustainability of European 
textile industry. Ecofriendly processing, LCA (Life Cycle Assessment) improvement, 
cost saving and effective applications represent next key factors respected by 
development and transfer of finishing systems determined for various types of end-
use applications : protective clothing and equipment, sport and active life wearing 
articles, textiles for health care sector, furnishing, automotive and technical textiles 
targeted to applications in extreme climate or environmental conditions. 
Brief surway of (multi) functional barrier finishing and textile products application 
realized and transfered by INOTEX Ltd. (CZ) are outlined incl. concrete examples   of 
textile products developed in the cooperation in the frame of consortia of international 
or national projects. 
 

FLAMEPROOF FINISHING  
 surway of technologies, substrates, standards and parameters  

 
1. Washpermanent flameproof finishing for cotton and blends with synthetics up 
to 30% of synthetic part (PES/PAD)  
System TEXAFLAM PSE/KATALYZATOR FRE is determined for washpermanent 
FR treatment of textiles determined for protecive clothing, draperies, furniture textiles 
and bedlinens. Reactive system  based on covalent bond forming between active 
phosphorus/nitrogen component TEXAFLAM PSE and cellulosic substrate is applied 
by impregnation, drying, curing process and alkaline washing for nonfixed parts 
removal. KATALYZATOR FRE is a special multifunctional component of 
impregnation bath which catalysis the reaction between the active FR component 
with fiber and binds a big part of formaldehyde present during wet stage of 
processing (up to 40%). It has also buffering properties and is friendly to the treated 
substrate (higher pH of the bath = 3,6 is less agressive compared with common 
catalyzis with phosphoric acid pH=2,4).  
 
catalyzing 

pH of bath 
total acidity 
/mmol/l/ 

free formaldehyde content /mg/l/ 
(hydroxylamine method) 

H3PO4  23g/l 2,4 424,3 4 570 

Katalyzator FRE      50g/l 3,9 60,2 2 410 

Katalyzator FRE     100g/l 3,6 214,8 1 970 

Katalyzator FRE     150g/l 3,5 362,8 1 520 



 

The role of textile components is important : treated cotton substrate has good 
physiological parameters due to its natural origin and character, synthetic part 
provides fabric with except the higher mechanical resistance and better mechano-
physical parameters also with better barrier effect - substantial improvement of 
resistance against small splashes of molten metal during welding and allied 
processes required by the standard  EN ISO 470-1( EN 348). Permanent FR finishing 
with system TEXAFLAM PSE/KATALYZATOR FRE meets European standards 
required for protective clothing (EN ISO 15025, EN 533 : 3/20X60,  furnishing fabrics 
(BS 5852, EN ISO1021-1, 1021-2), draperies (EN ISO 6940, 6941) and bedlinens 
(EN ISO 129521-2). Optimization of application techniques using various industry 
equipments and textile woven and knitting substrates aimed for reliable FR effect, 
minimum impact on colour shade and minimum necessary chemicals dosing for LCA 
improvement possibilities : ecofriendly wetting agent and zero-formaldehyde resin 
selection in synerical effect with formaldehyde biding KATALYZATOR FRE to meet 
the more strict requirements for environmental impacts reduction and complex 
technology with enzymatic biopreparation were developed and verified in the frame of  
project FRESH : „Optimization of Cotton Fabric Processing for a Flame Retardant 
Finish G1ST- CT-2002- 50270“ (LCA analyssis : IFP (SVE). 
Similar FR system applicable on ready made garments by laundry technique was 
also developed and transferred in protective clothing large-scale finishing under the 
name TEXAFLAM GPF (Garment Protective Finishing). 

 
2. Washpermanent flameproof finishing for 100% PES   
TEXAFLAM PE Conc. is determined for application by thermosol process for 
protective clothing (EN ISO 15025, EN 533 : 1 / 25 X 40) and vetrically placed fabrics 
(draperies - EN ISO 6940, 6941) furnishing textiles (BS 5852, EN ISO 1021-1, EN 
ISO 1021-2) and automotive textiles (FM VSS 302). High visibility (signal coloured) 
polyester substrates are possible to be FR treated without damage of colouration 
siglal effect specifie by standard (EN 471). TEXAFLAM PE Conc. has also inherent 
antistatic properties is compatible with Optical Brightening Agents. In the frame of the 
international project MANGO (EUREKA E! 3778)- „Managing contamination by 
fibrous product systems“ it was verified that the application of TEXAFLAM PES on 
cotton and TEXAFLAM PE Conc. on polyester and polyester microfiber with antistatic 
carbon fiber and antibacterial properties has a very positive effect on particles 
release (linting) (tested in VTT (FIN) which is lower by 35-55% compared with the 
untreated substratereduction. This is a very positive effect for application in clean-
room sector.  
 

3. Semipermanent flameproof finishing TEXAFLAM BS is suitable for furniture 
fabrics (upholstery), automotive textiles (BS 5852, EN ISO 1021-1, EN ISO 1021-2, 
EN ISO 6940, FM VSS 302), and some types of protective clothing (maintenanced by 
dry cleaning). Despite of the fact that TEXAFLAM BS finishing permanency is limited: 
(resistant to water soaking, dry cleaning, shampooning and washing up to 30°C) 
there are several important advantages of this FR finishing system : 

• Suitable for all types of textile substrates and blends stable at curing temperatures 
(min. 150°C) because the application is not based on chemical bond forming but on 
film-forming binding polymer addition in the finishing bath.  

• Therefore there are no tensile strength losses caused usually by crosslinking 
reactions. It means that damage of substrate is minimum or none.  

• TEXAFLAM BS has also singificant inherent antistatic properties.  



 

• Moreover the abrasion resistance is considerably enhanced and pills creation and 
linting are reduced.  

• TEXAFLAM BS is an ecofriendly product because it doesn’t contain formaldehyde, 
halogens and  heavy metals (e.g. antimon). Can be applied also by laundry process. 

 

4. Flameproof coating systems - waterborn dispersions applied by back or face 
paste or foam coating are suitable for semipermanently flameproof finishing of 
interior, outdoor and technical textiles. TEXAFLAM CM for water and shampooning 
resistant FR coatings is commonly used. But nowadays new ecofriendly halogen-free 
systems are urgently required from biggest producers and custommers . These 
halogen-free FR coatings systems are being verified on pilot-scale production in 
INOTEX.  
FR BLACK OUT coating determined for draperies and blinds belongs to INOTEX 
sortiment as well as stiffening, anti-slip and anti-shift coatings. 
Thermoreflective aluminium coating ALUTEX for iron boards and especially for blinds 
reflects approx. 20% of sunshine and 30% of heat and saves energy in winter. 
 

 
 

  
                            ALUTEX 
 
 
 
In the frame of the project  MULFUNC (EUREKA E! 3191) : „Multifunctional wovens 
and knittings for future high performance barrier textile materials and work clothings“ 
were developed and are industrialy realized several multifunctional textile articles, 
e.g. special FR decorative upholestery knitted fabrics with incorporated 
electroconductive yarns based on metalized polyester (Cu) yarn EUROPA or carbon-
fiber containing polyamide yarn SPOLSIN by jacquard technique creating 
simultaneously decorative effective patterns (TRICOTEXTIL (PL): 

 

                
        SPOLSIN                                               EUROPA 
 
UV-Absorbers 
 
Next range of protective agents used for multifunctional barrier textiles finishing are 
UV-absorbers for absorption of radiation in UV parts of spectra : UVC (100-280nm) 
absorbed or reflected by Earth atmosphere but arising during arc welding, UVB (280-
315)– skin irritating high energy radiation and UVA (315-400)– the main part of sun 
radiation deeply penetrating into the skin causing skin ageing and desseases 
especially at fair skinned people with low pigment content in the skin. The main aim 
of UV absorbers application is protection of human skin and health, protection of the 
textile substrate itself against a damage and also the protection of the colouration of 
the substrate depending on lightfasntess of dye used. All these aspects should lead 



 

to textlie products life prolongation and their quality improvement.                        
For protective textiles and especially clothing new SOLTEX range of UV- absorbers 
have been developed and is now in INOTEX product range suitable for 
multifunctional finishing – because of compatibility with products for FR finishing, 
antistatic and repellent agents havong minimum influence on colour shade and 
compatible with OBA. Therefore these UV-absorbers and can be applied on goods 
with high whiteness degree for high and durable UV-protective effect.  
Two basic systems of application are available : SOLTEX RC - reactive sytems 
which can be applied in the phase of reactive dyeing (the same principle as reactive 
dye binding) suitable for shirtings and protective clothing, e.g. for multifunctional 
protection effect at welding (UVC emissions absorptive, heat and flame resistant 
effect). The system is stable in repeated washing. 
SOLTEX PFL - coating or Pad Batch process diluted in suitable polymer. 
Protective layer concentrated on the fabric surface is very intensive and compatible 
with hydro/oleophobic finishes which is suitable for outdoor textiles, sunshades, etc. - 
lightfastesses are then substantially enhanced.  
These products were developed and are now realized as a result of project 
SUNPROTEC – „Protection fo human beings, synthetic and natural materials against 
detrimental effects of sun irradiation FT-TA/035“. 
 

 
 
 

 

 

 

Transmission of cotton fabric(twill  270g/m2) 
in dependence on wavelength – comparison 
of untreated and treated fabrics afer 
repeated washing. 
 

 
 

 
Multifunctional working twills examples (heavier and lighter construction) 
developed during the project SAFETEX : „New constructions and finishing systems of 
mutifunctional protective – higher added value textiles“ FD-K3/054. 
Cotton with PET/antistatic carbon fiber RESISTAT with UV-absorber SOLTEX RC 
application during reactive dyeing process, washpermanent FR treated (TEXAFLAM 
PSE/KATALYZÁTOR FRE) and hydo/oleophobic finished by compatible fluorocarbon 
(TEXAFOB F): 
 
cotton/PET/antistat  93/5,5/1,5%twill3/1  300g/m

2  

„ANTISTAT“ 
parameters 

flameproof properties (10x washed 60°C) EN ISO 15026 flame spread time 0s 
flammability EN ISO 6940 no burning up to 20s ignition 
tensile strength EN ISO 13934-1/N/ warp : 610, weft : 4925 
fixed phosphorus content on fabric /%/ 2,15      after 10x wash : 2,00 
hydrophobicity (Spray test) EN 24920 5 
oleophobity EN ISO 14419 5 
surface resistivity (25% r.h.) EN 1149-1/Ω/ 106 
UPF13758-1 (Varian Cary 50) 1000  
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cotton/PET/antistat  93/5,5/1,5 twill 3/1   230g/m
2 

„BRISTOL“ 
parameters 

flameproof properties (10x washed 60°C)EN ISO 15026 flame spread time 0s 
flammability EN ISO 6940 no burning up to 20s ignition 
tensile strength EN ISO 13934-1/N/ warp : 538, weft : 340 
fixed phosphorus content on fabric /%/ 2,21     after 10x wash : 2,13 
hydrophobicity (Spray test) EN 24920 4 
oleophobity EN ISO 14419 5 
surface resistivity (25% r.h.) EN 1149-1/Ω/ 106 
UPF13758-1 (Varian Cary 50) 1000 
 

T-shirts form functional blend knit POP antibacterial/cotton 
180g/m2 (back: 95POP /5co, face : 70POP/30co) with quick 
dyring effect, UPF (face : 889) and antibacterial properties 
was developed during the project CENTRUM TEXTIL II 
1M0553 (INOTEX, SPOLSIN (CZ). 
 
 
Superhydrophobic and self-cleaning effects 
Nano-based Sol-gel  technology utilization for 
superhydrophobicity of textile surfaces achievement is now 
under development in the frame of national running project MODIFIBER „New 
functional textile materials based on modified polyester and modification technologies 
development“ FT-TA4/103. 
Special technique is now being developed for application of blended anorganic 
/organic system based on organically modified alkoxysilane precursors on various 
(mainly PET) textile substrates and is now verified with the aim to optimise 
application conditions (solving system, temperature, time) to technological viability 
and effects permanency ensure.  
Except superhydrophobicity effect and substantial increse of abrasion resistancy of 
finished fabrics was observed. Self-cleaning effect based on creation of organized 
nano-layer on the surface was observed by means of fine powder particles pick-up by 
rolling water droplets collecting them on its surface removing them from the fabric 
surface. (Used fine powders : Devard alloy : 50% Co, 45% Al, 5% Zn and silica).  
To achieve important multifunctional effects, these basic blends can be also modified 
by UV-absorptive , electroconductive and antibacterial components (nano Ag, 
N+alkoxysilanes, TiO2,conductive polymers, UV-abssorptive molecules). 
Modified polyester fabrics containing electoconductive fiber or Trevira CS are also 
involved in running tests. 
The very important thing is, that breathability and air-permeability aren‘t reduced 
which is to be considered as a good pressumption for wearing comfort . 
 
Nano-based systems realized in INOTEX practice  
 
Finishing systems TANATEX Chemicals :  
 

• Pollen protect and release finishing 
BAYPROTECT NANO-POLLEN : nano-dispersion polysiloxane derivative for special 
finishing to prevent pollen or dust particles from binding onto fibers which results in a 
reduction of pollen-health problems. Product penetrates deeper in the fabric and 



 

adheres to the fibers. Pollen or dust can be then easily removed by simple 
mechanical movement. 

 

 

BAYPROTECT NANO-POLLEN : pollen 
release principle 
 
 
 

 

• Nanoemulsion silicone softener 
PERSOFTAL NANO-SIL 

    

    
MACRO                            MICRO                               NANO 

- Deep penetration into the fiber  
- Soft smooth handle of cotton, cotton-blends and synthetics 
- Excellent drapeability 
- Antisoiling effect of synthetics 
- Hydrophilicity enhancement  
- Antistatic properties 
- Antislip properties 

 
• Top finishing 

BAYPRET NANO-PU 
- Nano-dispersion self-crosslinking polyether polyurethane for natural and synthetic 

fibers 
- Deep penetration into the fiber 
- Film formig around and between fibers 
- Replacement of 40% of resin for 

   - comparable and more durable wrincle-free  
      properties 
   - lower tensile strength loss 
   - softer handle 
   - better abrasion resistance 
   - anti-pilling effect 

- Durable hydrophilicity  
enhancement 

                                                                    BAYPRET NANO                UNTREATED 
 

HYDROGELS 
HYDROGEL range for Biocommpatible Skincare Agents for fibers, fabrics and 
textiles : TEXCARE LOK MF3 (PET or T/C), TEXCARE LOK-MF5 (PET), TEXCARE 
LOK-CF72, NSPW (Nylon /hydrophilic modification of PAD stockings/, co) 

• Similar structure as the polar group of phospholipides in human cell membrane 
• MOC polymer hydrogel formation on fibers 
• Skin protection, Hygroscopicity, Water absorbing, Antistaticity, Soil release 
• Durability – Lamella structure nano-scale reorganization on fibers 

 



 

     
 

Mechanism of TEXCACE nanotructure formation 
(durability due to lamella structure) 

 
Nano Ag  : TEXACTIV AG/S  
Nano Ag – based colloid agent for antibacterial, antifungal and odor-free effect based 
on nano silver and sulphur complex. Suitable for woven and knitted fabrics and  
nonwovens, application by impregnation and drying process. 
 

Encapsulated systems 
Utilization of permeable capsules containing active component belongs to relatively 
new textile techniques. Slow release of active component during wearing and friction 
ensures balanced protective effects: 
Bifunctional microcapsules TEXSILVER Cap are specially 
constructed structures with nano silver on the polymeric 
permaeable wall surface ensuring antimicrobial effect together  
with efect of internal active component (Aloe Vera, vitamins, 
insect repellents) in the core. Suitable for underwear and 
bedlinen.  
                       TEXSILVER Cap : bifunctional microcapsule cross section 
 
Encapsulated components for high added value textile products : TEXAROMA Cap 
(fragrances - aromatherapy), Aloe Vera (well-being, antiaging, skin-care, 
moisturizing, antiallergenic and healing), TEXBIO Cap (vitamin E),TEXANTICELL 
(anticellulite) for well-being and healing effects are available. 
             

Encapsulated systems for functional textiles and clothing - Antitick and insect-
repellent finishing of knitted fabrics 
Requirements for textiles ensuring effective propective barrier against ticks and 
various kinds of insects is increasing very strongly in prensent due to the climate 
changes and enhanced danger of deseases and allergenic reactions in human 
population. Textiles surfaces are a suitable carrier of these protective and repellent 
effects used as working clothing and apparel articles determined for outdoor 
application.  
Development of knitted fabrics finished with ticks and insects repellents was one of 
areas of cooperation in the frame of consortia MULFUNC E! project.  
Microencapsulation technique seems to be a convenient tool for achievement of 
required properties in reasonable intensity relatively similar and sufficient during the 
time of wearing and stable after several washing cycles.The active component (N,N-
diethyl-m-toluamide) present in core of microcapsules is slowly and subsequently 
released through the wall outside having therefore stable small but intensive enough 
repellent effect. Microcapsules-based repellent product TEXANTIMITE Cap 
(INOTEX) was applied on 100% cotton plain knit (TRICOTEXTIL (PL) /120g/m2/ by 
impregnation together with polyuretane binder and crosslinking catalyst based on 
dialkyl fatty acid salt. The knit was then dried and cured at 150°C for 2min. Due to the 
effective binding and crosslinker agents selection the microcapsules are firmly fixed 
on the fabric surface and therefore the finishing based on synergical effect of active 
component encapsulation and proper fixation of microcapsules on the fabric is 



 

permanent in 5-10 washing cycles at 40°C. The effectivity of the finishing was 
confirmed by „Flag“ tests performed directly in the forest during the high „tick-season“ 
in cooperation with National Institute of Public Health in Prague. The efficienty 
determined from number of nymphs of Inoxodes ricinus on flags in the end of the test 
compared with untreated samples of knit was > 90%.Microencapsulation technology 
is suitable for effective antitick finishing of cotton knitted fabric with sufficient 
permanency in washing. 
 
Sharnets for multilayer textiles bonding 
Multifuctional and barrier properties are suitable to be achieved by bonding of 
different textile layers by lamination process. Sharnets – thermoadhesive ultralight 
nets (from 14g/m2) – copolymers with optimised melting point ensuring comtrolled  
and uniform bonding properties with high durability.The main advantage is double-
face effect, enabling the transport of humidity simultaneously with high quality barrier 
enhancement. Moreover neither special scatter device nor hot melt units are needed. 
 
Utilization of biopolymers (Chitosan) as an ecofriendly auxiliary systems : 
 

• Chitosan application for cotton cationization 
Cationization of cellulosic substrate is a process realized before reactive dyeing with 
the aim to increase the anionic dyes uptake from the dyeing bath on the fiber. 
Because of cationic nature of chitosan polymer there is a challenge to utilize chitosan 
for cationization as an alternative to chemical cationization systems based on 
quarternary nitrogen content. Protonization of nitrogen in slightly acid medium results 
in enhancement of cellulosic substrate affinity to reactive anionic dye and therefore to 
higher dyebath exhaustion, higher dyeing yield and possibility to reduce or eliminate 
electrolyte dosing. Slightly acid medium in the beginning of dyeing is needed for 
orientation of anionic dye towards to protonized nitrogen, which leads to its 
concentration on the fiber surface. Therefore after addition of salt and alkali is then 
the dye bound to the fiber with higher relative depth of shade. Better dyes utilization 
and lower electrolyte concentration are very positive from the point of view of 
ecological impact due to lowered effluents colouration and salinity.  
Low-molecular, Medium-molecular and Highly-molecular chitosan polymers (Fluka) 
were used for cotton twill cationization :  
Cationization : 5g/l Chitosan (L,M,H), 20ml/l acetic acid, impregnation, drying120°C 2min (lab.stenter)  
Dyeing :           Inozin Rot V-5B 1%, salt  50g/l, 0,5ml/l acetic acid, 20min heating to 70°C,   

                              20min 70°C, 20g/l soda ash, dyeing 60min 70°C.  
Aftertreatment : 1g/l Syntapon ABA (surfactant) 10min 98°C, washing water 20min 
                   
 

Without washing 
Washing before dyeing 

1x40°C 
Washing before dyeing 

1x60°C 
Relative depth  
of shade 

Untr. 100 
L : 173,7% 
M : 201,40% 
H : 178,83% 

L : 132,59% 
M : 162,18% 
H : 157,62% 

L : 139.55% 
M : 136, 91% 
H : 153,23% 

Colourfastnesses  
in water 

Untr. 4-5/4-5/4-5 
L : 4Br/4-5/4-5 
M : 4Y/4-5/4-5 
H : 4-5/4-5/4-5 

 
L : 4-5/4-5/4-5 
M : 4Br/4-5/4-5 
H : 4-5/4-5/4-5 

 
L : 4-5/4-5/4-5 
M : 4-5/4-5/4-5 
H : 4-5/4-5/4-5 

Colourfastnesses in 
washing 60°C 

Untr. 4/4-5/4-5 
L : 3-D/4-5/4-5 
M : 4Str/4-5/4-5 
H : 4Str/4-5/4-5 

 
L : 4-5Br/4-5/4-5 
M : 3-4Str4-5/4-5 
H : 4-5Br/4-5/4-5 

 
L : 4/4-5/4-5 
M : 4-5/4-5/4-5 
H : 4-5/4-5/4-5 



 

Rubfastness dry Untr. 4-5 
 L : 4-5 
M : 4-5 
H : 4-5 

 
L : 4-5 
M : 4-5 
H : 4-5 

 
L : 4-5 
M : 4-5 
H : 4-5 

Rubfastness wet Untr. 4-5 
L : 3-4 
M : 3-4 
H : 3-4 

 
L : 3-4 
M : 4 
H : 4 

 
L : 4 
M : 4 
H : 4 

Lightfastnesses 
(Suntest) 

Untr. 3 
L : 1-2 
M : 1-2 
H : 1-2 

 
L : 1-2 
M : 1-2 
H : 1-2 

 
L : 1-2 
M : 1-2 
H : 1-2 

 
 
 
 
 
 
 
 
 
 
Reactive dyeing of 
citosan-cationized 
cotton 
(Inozin Rot V-5B) 
 
 
 
 
 

The enhancement of relative depth of shade after dyeing of chitosan-cationized 
cotton is substantial. Colourfastnesses are relatively high except lightfastnesses. 
Depth of shade slightly decreases after washing but the shade of cationized samples 
remains deeper mainly at highly molecular chitosan.  
 
 

• Aftertreatment of reactive dyeings 

Chitosan was tested also as an alternative agent for reactive dyeing aftertreatment. 
Results with chitosan of different chain length was studied in terms of 
colourfastnesses, effluent colouration and depth of shade in comparison with 
conventional „soaping“.  

Dyeing :              Labomat, 1:10, 4% Sumifix HF Scarlet 2G, 50g/l salt, heating for 20min up  
                           to 60°C, dyeing  40min, 20g/l soda ash, 75°C 60 min 
 
Aftertreatment 
-  conventional :   1.20°C 10min, 2.1ml/l CH3COOH 40°C 5min, 3.60°C15min, 4.1ml/l  
                            Stabilizátor 709 (S) 98°C 15min, 5.washing 60°C10min, 6.20°C10min 
 
-  Chitosan :         Chito a) Low, b) Medium, c) Highly-molecular : 1.20°C 10min, 2.1ml/l  
                            CH3COOH  40°C 5min, 3.60°C15min, 4. 2g/l CHITO, 5ml/l CH3COOH  
                            50°C 15min, 5.washing 60°C 10min, 6.20°C10min 
 



 

 
 
 
 
 
 
 
 
 
 
Colouration of baths during 
aftertreatment cycles /mgPt/l/ 
 
 

 

 

        

 

 

 
Chito Low-molecular 50°C        Conventional „soaping“ 98°C 
 
It is evident that the „soaping“ baths No.4 at all chitosan types are practically 
decolorized on the contrary to conventional aftertreatment due to the binding of 
nonfixed dye to the chitosan.   
 
Colourfastnesses: 
SUMIFIX Scarlet 
2G 4% 

convention. 98°C 
Stabilizator 709 

CHITO LOW 
50°C 

CHITO MEDIUM 
50°C 

CHITO HIGHLY 
50°C 

- water 
- washing 40°C 
- washing 60°C 
- alk. perspiration 
- acid perspiration 
- rubfastness dry 
- rubfastness wet 
- Suntest 

4-5/4-5/4-5 
4-5Br/4-5/4-5 
4-5Br/4-5/4-5 
4Br/4-5/4-5 
4-5Br/4-5/4-5 

4-5 
3 
2-3 

4-5/4/4 
4-5/4-5/4-5 
4-5/3-4/4 
4Br/3-4/4 

4-5JBr/4/4-5 
4-5 
3 
2-3 

4-5/3-4/3-4 
4-5/4-5/4-5 
4-5Br/3/4-5 
4Br//2-3/4 

4-5Br/3-4/4-5 
4-5 
3 
3D 

4-5/3-4/4 
4-5/4-5/4-5 
4-5/3-4/4-5 
4Br/3/4-5 
4-5/3-4/4-5 

4 
3 
3D 

 
Colourfastnesses in water and washing are generally better at conventional soaping 
done at the boil. Rub- and lightfastnesses are in all cases similar. Accorging to 
following tests the temperature increase at chitosan aftertreatment was absolutely 
non-effective. Colour shade was not substantially impacted. 
Testing of combination of chitosan and conventional ways for effluents decolorization 
and aftertreatment cycles number and time cutting are just running. 
 
These experiments and trials have been done in the frame of national project VUPP: 
„Materials and products with high added value from agriculture and food industry 
waste“ 2B06173. 
 
 

 

  
 

soaping bath 


