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THE PROCESS OF PURIFICATION OF AQUEOUS SOLUTIONS WITH
THE USE OF MATHEMATICAL PLANNING OF EXPERIMENT

The construction of mathematical models of technological processes of
natural phenomena based on the use of special methods of experiment planning.
Experiment planning is the management process, the phenomena of incomplete
knowledge of the mechanism of the phenomenon process.

Experimental design methods are based on obtaining a mathematical model in

the form of a polynomial.

y = bi_‘i +Zbixi+zbifxixf+zbii xf R

where by, b;, b;; b;; — polynomial coefficients; x — the factors influencing the

process, phenomena( e.g., pressure, temperature, etc.) y — state variable object of

study. The simplest form is a linear polynomial equation:

y=B,+b5;x, +B,x,+ ..B x,

A linear polynomial is obtained by using a special setup of the experiment
according to a definite plan, presented in the form of a matrix of experiment
planning. The main advantage of the factorial experiment is the simultaneous
variation of all factors, which leads to lower errors in the estimation of the

coefficients of polynomials in N times (N is the total number of experiments).
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Formally, the technique of arraying planning comes down to the method of
alternation of signs of levels.

Conducting a factorial experiment is carried out according to the following
algorithm: build a planning matrix; experiment in accordance with the plan matrix;
calculate the coefficients of the linear polynomial (regression equation); calculate
the error of experience; check the significance of regression coefficients; find the
optimal solution process.

In the work we would have to build a mathematical model of the extraction of
mercury from the solution in the production of chlorine and alkali by electrolysis
of sodium chloride in mercury cathode.

As state variable we choose the indicator "mercury content of the output of
the process”. As the electrolyte solution discharged into the water basin, the
purpose of modeling is to determine these parameters, in which the mercury
content in the solution is minimal. Technological scheme of production of chlorine
and alkali as shown in Fig.1. The cleaning process of the solution is carried out by
extraction method. Extraction depends on the speed of rotation of the stirrer, the
temperature of the solution, and the residence time of the solution in the reactor.

The article was prepared within a development program of the Base
University on the basis of BSTU named after V. G. Shukhov.
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Fig.1. Technological scheme of production of chlorine and alkali by electrolysis of

sodium chloride in mercury cathode
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Kaghedpa npunadoby0y8anHs, MexampoHiKu ma KOMN 10mepu308aHux
MexHon02iu

Yepkacvkuil 0eparcasHUull mexHol02i4HULL YHIgepcumem

OIIHKA HEBU3HAYEHOCTI ITPUTOTYBAHHSA BY®EPHUX
PO3YHMHIB

BukonanHs BUMIpIOBaHb MAaCcOBO1 KOHIIEHTpaIlli (TOPUIIB 3 10HCETIEKTUBHUM
€JIEKTPOJIOM MOXYTh 3aBa)KaTH PEYOBUHU, IO YTBOPIOIOTH IUIIBKY Ha poOOYii
MoBepxH1 enekTponaa. Jlyxe kamamyTHi mpoOu GUIbTpyeMO dYepe3 (iIbTp Ta
MIPOBOJIMMO YIBTPa3BYKOBY MTPOOOMIATOTOBKY.

@TOpUAM YTBOPIOIOTH JOCUTH MIIHI KOMIUIEKCH 3 PSJAOM MeETaiB.
HaiiOinpmmii  BIUIMB  TpU  aHaMi31 MPUPOJHUX 1 OUYHUIICHUX CTIYHUX Ta
TEXHOJIOTIYHUX BOJI HAJIAlOTh BUCOKI KOHIIGHTpAIlii 3a1i3a 1 amoMiHio. JlogaBaHHs
Oy(depHOro po3unHy, 110 MICTUTh B CBOEMY CKJIaJl alleTaT HaTpil0, LIUTPAT HATPIIO,

EJITA, B 3HauHii Mipi 3MEHIIYE IX BILUTUB 332 PAXyHOK PYHHYBaHHS KOMILIEKCIB.
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