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Liesegang patterns are stripes, bands or rings formed by moving fronts of chemical reactions. Processes involved in formation of Liesegang patterns are diffusion, reaction and precipitation. Liesegang patterns occur in many reactions/processes and can be seen in all types of media, hard substances, gels, liquids or gases [1]. Outer electrolyte, of higher concentration diffuses into the medium and reaction with inner electrolyte takes place [2,3]. Under certain conditions precipitation of the reaction product then occurs leading to formation of layers of separate precipitates.	Comment by Sylwia: basic font Times New Roman 13 p.;
line spacing - multiple 1,3;
paragraphs - 0.63 cm;
the text of the chapter and figure captions must be justified
at the end of the line do not leave single letters, numbers and abbreviations 
the value and its assigned unit should not be divided
main text: 0 p. below, 0 p. above


	Comment by Sylwia: one item citation	Comment by Sylwia: two items citation
In contrast to the literature, where only 1D Liesageng patterns are studied numerically, our research has led to creating a stable computational environment allowing predicting outcomes of both 1D and 2D diffusion – precipitation chemical reactions [4–5]. 	Comment by Sylwia: few more items citation
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Liesegang patterns are based on reaction process of two diffusing substances. The effect of reaction is stationary product which precipitate periodically in time. Basic reaction could be represented as 
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where:
A, B – inner/outer electrolyte
P – reaction product
The general boundaries can be defined as
	
	


	1. 


but also, important boundary named “moving boundary condition” [6], [9] which represents precipitating product at position xn and at time tn behaving as limit of system 
	
	
	1. 


where:
xn – appearing band position
tn – appearing band time
1.2.1. Geometry
In experiments we tested one- (1D) and two-dimensional (2D) geometry [12]. In 1D system the assumption that length is much greater than width is needed. Hence, we can interpret the diffusion process as depending only on one coordinate. The concentration of inner electrolyte was equally distributed along reaction environment and outer electrolyte was delivered at both ends. For 2D geometry to minimalize dependencies the circle geometry with same assumption of electrolytes distribution was prepared. 1D geometry was prepared with length paramter of the reaction area equal to 200 mm and 2D geometry was prepared with radius equal to 10 mm.  
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Experimental models’ parameters
	
	1D model
	2D model

	Inner electrolyte diffusion coefficient
	
	

	Outer electrolyte diffusion coefficient
	
	

	Solubility constant
	
	

	Aggregation rate constant
	
	

	Experiment time	Comment by Karolina Kuliś: The table must be stretched to the width of the page. Table text: Use Times New Roman font, size 13 pt, single spacing.
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1.3. Results and discussion
Using parameters described in Table 1, two models (1D and 2D) was tested and verified against Matalon-Packter law (spacing law), width law and time law. Both models are suitable to be good description of diffusion-precipitation-agglomeration system.
1.3.1. 1D model
One dimensional model was predicated using described geometry and parameters to predict creation of rings. However, problem is only described on one coordinate, rings aren’t noticeable – only where product precipitate.
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MODELOWANIE NUMERYCZNE STRĄCENIOWYCH WZORCÓW LIESEGANGA DLA GEOMETRII LINIOWEJ I RADIALNEJ
Abstract	Comment by Sylwia: abstracts in English are provided at the end of the chapter
We present a computational study of reaction – diffusion – precipitation systems for two types of geometries, linear and radial. The elaborated numerical procedures allow validations of reaction – diffusion – precipitation reactions modeling assumptions and fitting model parameters to data. We used results of our study for comparing computational predictions of the obtained percipitation patterns with experimental measurements. The main contribution of our research is creating a stable computational environment allowing predicting outcomes of both 1D and 2D diffusion – precipitation chemical reactions. One area of application of the elaborated computational environment designing presonalized, controlled drug release systems, where predicting/controlling shapes and positions of reaction fronts is of high importance.
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