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SECTION 9. Chemistry and chemical technology. 

 

A STUDY ON THE EFFECTS OF TEMPERATURE, TIME FLUSHING 

AND COMPOSITION OF PRINTING PAINT ON THE THICKENER 

WASHING-OFF 

 

Abstract: Developed polymer composition consisting of starch, CMC and sericine as a thickener has the 

characteristics of  the highest washability. At a temperature that equals to 800C, for 40 minutes washing circuit 

about 75% of thickener formulations of polymeric composition are removed from the fabric, in case of the 

conventional starch thickener only 10% of thickener formulations are removed. 
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INTRODUCTION 

In this research paper, several factors such as 

the temperature, time flushing and composition of 

printing dye and their effects on thickener wash 

ability and ink compositions were studied.   

Table 1 shows the thickener compositions and 

printing dyes investigating in printing cotton material  

in a laboratory setting with engraved print shaft [1]  

 

Table 1 

Thickener compositions and printing dyes. 

 

№  

p/n 

Thickener   

 

№ 

p/n  

Printing dyes (ink) 

1 Thickener consisting of  simple starch 4 Thickener 1, 2, 3 with active dye  

2 Polymer composed thickener consisting of 

starch and CMC 

5 Components of printing ink without dye 

3 Thickener on the base of polymer 

composition, consisting of CMC and sericine 

6 Components of printing ink with active dye 

 

MATERIALS AND METHODS IN THE 

STUDY 

Two coloring agents have been selected for the 

study, they are: monochlorotriazine bright purple 4K 

and dichlortriazine bright-red 5CK. After printing 

and drying the samples have steamed. Flushing 

process was carried out on a laboratory model 

setting, which is considered to be a unit of aggregate, 

where the sample was directed to the expanded state. 

The machine does not allow water removability.  

The dependence of thickener removal of the 

water temperature and the washing time at constant 

movement speed -60m/min was studied [2] 

According to data presented in Figure 1, a 

conventional thickener and modified starches washed 

away approximately in 40 minutes at 500C, which 

corresponds to the curves I, I `, I ``, in Figure 1 a, b, 

c. The degree of cleansing consists of 24-27% from 

initial amount. However, as the curve I ‴ in picture 

1(g) reveals  the thickener of manutex is removed 

better, at 34%.  

http://s-o-i.org/1.1/tas
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Temperature rise of washing tub has a weaker 

effect on manutex RC removal compared to starch 

thickeners as shown in Figure 2 (g), the curve I ‴ 
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Picture 1. The Kinetics washability of various printed compositions at 500 ° C, I, I ', I ", I ‴ - a thickener; 2, 

2 ', 2', 2 ‴ - thickener with dye; 3, 3 ', 3 ", 3 ‴ -printing  paint without pigment; 4, 4 ', 4 ", 4 ‴ - printing ink 

dye; a-native starch; b, v - polymer composition; g -  manutex. 

 

However, taking into account the rigidity of 

washed samples it is possible to make a conclusion 

that even with a small degree of the stiffness of 

washed samples, which are printed manutexRS 

thickeners, are significantly less in toughness rather 

than the samples printed with starch thickeners.  

Apparently, the film of manutex is less in stiffness. 

The presence of the dye in the thickener causes a 

nucleation of  printed structure, due to the reactivity 

of active dyes which form a covalent chemical bond 

with the hydroxyl groups of the starch and reduces 

the degree of thickeners removal from the tissue that 

does not occur in the case of manutex thickener as 

shown in curve 2 ‴ , picture (g) 
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Picture 2. The Kinethics of various printed compositions at 800С , I,I′,I″,  I‴- a thickener; 2, 2′, 2″,2‴- a 

thisckener with dye;  3, 3′, 3″,3‴ -printing paint without pigment; 4, 4′, 4″,4‴- printing ink with dye; а- 

native starch; б,в- polymer composition; г- manutex. 

 

Degree of thickener removal increases 

significantly through adding urea and alkalic agent to 

the printing composition. Apparently, the washabilty 

of thickener gets better, comparing to the both cases0 

with printing composition without dye and full 

composition of printing ink.  

It is clear that urea, which provides the 

inturgescence of thickener pellicle, provides better 

removal of thickener.  

Coloring agent and other components of printed 

ink effect approximately equally on the removal of 

thickener from the material in washing process, at 

500С. According to data presented in picture 1 (g), 

the curve 3‴ and 4‴, the washability of thickener 

stands at 37-53%. In case with starch thickener, the 

addition of dyes decreases the washability of 

thickeners dramatically, whereas, the addition of urea 

and alkali agent rises this figure up to 6-21% for 

usual starch thickener that has been shown in the 

curves 3, 4, picture 2; and 18-25% for the thickener 

of polymer composition appropriately to the curves 

3′,4′, 3″ and 4″, picture 1 (a, b), at 500С temperature 

of washing tub  in the interval of 40 minutes. 

The same results can be observed in the usage 

of fully composed printing dye. At the temperature of 

800С with 40 minutes time interval, the washing 

process removes printed compositions with the 

thickeners from polymer compositions  at about 75% 

as it was clearly stated in the picture 2 (b), the curves 

3′, 3″, 4′ ; and in case of simple starch thickener only 

10% of the mass is removed.  
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CONCLUSION 

In conclusion, water-miscible polymer 

composition can be removed easier and fully 

compared to ordinary starch consistency. What is 

more, the highest degree of washability belongs to 

the polymer composition consisting of starch, CMC, 

and sericine.  
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