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In the article, when teaching chemistry in the 10th grade, it is considered that modern colloidal
chemistry is the science of dispersed systems and surface phenomena. In the process of teaching
chemistry, it is necessary to pay attention to the most important characteristics of the dispersed system,
which are the basis of the heterogeneity and dispersion of the processes taking place. Students should
learn that heterogeneity and the presence of two or more phases determines the presence of a phase
interface with excess energy compared to volume and, as a result, specific properties and phenomena
on the surface. Defines the surface area as a measure of the separation of the dispersed phase and the
proportion of surface properties in the overall properties of the system.
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Introduction

Dispersed systems, where the particle sizes of the dispersed phase depend on specific
solutions and condensed bodies. Therefore, dispersed systems can be used in the study of
chemistry in two ways:

- crushing of the body to a dispersed size;

- molecules of solutes in real solutions can combine to form particles of dispersed size.

The student must learn that the first method is called the dispersion method (grinding,
crushing), and the second is the condensation method.

When the body is crushed by the dispersion method, the body is first deformed and then
destroyed. Therefore, the work performed for grinding can be divided into two types: the so-called
work spent on deforming the body and creating a new surface. The deformation work is directly
proportional to the volume:

Wned = kV

Where k is the proportionality coefficient; V is the volume of the substance. The work
performed to create a new page is equal to:
W6 = 6AS

Where ¢ is the surface tension; S is the area of the newly formed dividing surface.Then the
total amount of work performed on the grinding of the substance will be equal to:

W = Waed + W6 = kV + 5AS

If we take into account that the volume is proportional to the cube of the radius of the fraction,
and the surface area is equal to the square of the radius, then the above ratio can be written as:

W = kl1r3 + k2612

Where ki and k? are the coefficients of proportionality; g is the radius of the particle.

The body size is very large in bolgan k1r3 > k2672 . At the same time, you can ignore
the amount of work spent on creating a new page.If this is the case, the work of shredding the body
will be approximately equal to:

W = klr3
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Therefore, the amount of total work in this case is mainly determined by the amount of
work spent on deforming the body.

When the body size is less than k113 « k2672, the amount of work spent on deforming the
body can be ignored. If this is the case, the work of shredding the body will be approximately equal to:

W = k2672

Therefore, the total amount of work is mainly determined by the cost of the work spent on
creating a new page.

Surfactants are often used to reduce the amount of work performed when grinding the body.
Then the molecules of the surfactant are adsorbed on the surface of the solid, which leads to a
decrease in its surface tension. If this is the case, then, according to the tender, the amount of work
performed on body polishing is reduced. This phenomenon is called the rule of reducing body
strength (Rebinder effect) as a result of Rebinder adsorption.

Most often, drug dispersed and microheterogenic systems are obtained by dispersion. It is
not possible to obtain colloidal solutions by dispersion. Grinding is carried out using various mills.
For this purpose, both ball mills (with balls for grinding inside) and jet mills can be used. The
grinding process can also be implemented using ultrasound.

Materials and methods

When teaching chemistry at school, the teacher pays special attention to the fact that the
condensation method itself is divided into two parts: physical and chemical. During physical
condensation, the solubility of a substance decreases in the process of changing the temperature,
composition of the solution or properties of the system, as a result of which the molecules of the
solute combine together to form dispersed particles. For example, when you pour water into an
alcohol solution of rosin, its molecules combine because rosin does not dissolve well in water,
which leads to hydrolysis of rosin.

During chemical condensation, a poorly soluble substance is formed in a dispersed medium
(water), and its molecules together form dispersed particles.

The experimental part

When teaching students, it is necessary to focus on the use of a general method of
condensation of the new phases formed. Where the prerequisites for condensation are: the
formation of superman and channel solution and uneven distribution of solute in a dispersed
medium, as well as the presence of condensation centers or granules.

Students must master the degree of saturation with solution and water vapor () determined
by the following tenders:

Be = nle = C/Cs: Bcy = P/Ps

Where C is the concentration of the supersaturated solution at the same temperature; P is
the pressure of the supersaturated vapor; Cs and Ps are the concentration of the saturated solution
at the same temperature and the pressure of the saturated vapor above a flat surface.

The next stage of mastering students is the formation of particles from an oversaturated
solution or vapor, changing the chemical potential of the substance and forming a new separating
surface. As a result of the formation of a new separation surface, the surface energy of the system
increases. And the work on creating a new surface (for spherical particles) is equal to:

W6 = 4nrzd
Then the chemical potential of the substance changes as follows:
Ault —pul=- < 0; ul+ < ul-
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Where u1 is the chemical potential of a substance in a homogeneous phase: ul is the
chemical potential of a substance in a heterogeneous phase.The transition of a substance from one
phase to another (for example, condensation) occurs due to the difference in its chemical potentials
in phases. The amount of matter passing from one phase to another is equal to:

n = 4nr3/3Vm

Where Vm is the molar volume of the substance; g is the radius of the particle. Then the
amount of total work performed during the formation of a new surface by condensation will be
equal to:

Wk = W6 + Wrtac = 4nr2d + (4nr3/3Vm)(ul + —ul-)

Where Wk is the condensation work; W6 - is the work on creating a new separation
surface; Wtran- is the work of transporting items.

Therefore, for the formation of a new phase, the chemical potential of the component in
the homogeneous phase must be greater than its value in the heterogeneous phase. Only then does
the phenomenon of phase change occur.

Here are examples of chemical condensation. The formation of a hydrosol of iron (l11)
hydroxide is carried out by the following reaction:

FeCl3s + 3H20 = (OH)3 + 3HCI

As a result of the reaction, a poorly soluble substance in water is formed - (OH)3. Several
hydroxide molecules combine together to form an aggregate. During the reaction, hydrochloric
acid is formed, so the acid molecule reacts with hydroxide groups on the surface of the unit, as a
result of which the surface of the unit is charged. Then the surface charging process can occur in
one of the following three situations:

(OH)3 + HCl = Fe(OH)** + 2Cl- + H20
(OH)3 + 2HCl = Fe(OH)?* + 2Cl- + 2H,0
(OH)3 + 3HCl = Fe3+ + 3Cl- + 3H20

Then the construction of the micelle formed in the first case will be as follows:

mFe(OH)y+nFeCh = {[ Fe(OH ) ]mnFe’ 3(n-x)ClI'}*"-3xCl

aggregat
granule

micelle
In the second case, the structure of the resulting micelle will be as follows:
{[m(OH)3]|nFe(OH)2 + 2(n — x)Cl-}2xCl-
And in the third case, the structure of the resulting micelle will be as follows:
{[m(OH)3]|nFe + 3(n — x)CI-}3xCl~-

Therefore, the colloidal particles are charged, and the micelle has no charge. The charge
gives stability to colloidal particles.

Now consider the formation of silver bromide hydrolysis. It is obtained by adding a
solution of sodium bromide to a solution of silver nitrate:

AgNO3 + NaBr = AgBr | +NaNO3
Ag* + Br—=AgBrl
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As a result, silver bromide, which is poorly soluble in water, is formed. The structure of
the micelle formed during the reaction depends on which of the starting substances is contained in
excess. If an excess of AgNOs is present in the reaction medium, then, according to the Paneta
Faience rule, the silver ion cation, which is part of it, is the first to be adsorbed on the surface of
the aggregate. As a result, the surface of the solid is positively charged. And the structure of the
resulting micelle will be as follows:

{lmAgBr||nAg*(n — x)NO3-}xNO3-

If NaBr is in excess in the reaction medium, then, according to the Paneta Faience rule,
the bromide ion anion, which is part of it, is the first to be adsorbed on the surface of the unit. As
aresult, the face is negatively charged. And the structure of the resulting micelle will be as follows:

{ImAgBr||nBr-(n — x)Nat}xNa*

Dispersing systems are cleaned by dialysis. To do this, the collonde solution is poured into a
container from a semiconductor. It is placed in a large container filled with a dispersing medium
(water). Then molecules of a dispersed medium (water) and ions easily pass through the
semiconductor, but colloidal particles do not. As a result, the ions in the colloidal solution diffuse into
a large container, and the concentration of ions in it decreases. Complete purification from the ions
contained in the colloidal solution can be carried out, often replacing the liquid in a large vessel.

Methods based on the formation of particles as a result of crystallization or
condensation are called condensation. Condensation methods make it possible to obtain
dispersed systems from a homogeneous medium. The emergence of a new phase occurs under
the influence of saturation of the medium.

Investigation of ways to obtain colloidal systems. Two main methods are used to obtain
dispersed systems: dispersion and condensation.

Table 1 — Methods for obtaining particles by size

Ne The dispersed system Size The method of obtaining
1. | The true solution 10-8 cm Condensation

2. | Colloidal solution 10-5-10-7 cm

3. | Coarse-grained systems 10-5cm Dispersion

Explaining the new material, the teacher focuses the main attention of students on dispersion,
which is a method of obtaining dispersed systems for crushing or spraying a condensed body. This
method includes: mechanical dispersion (rock cracking, stepwise grinding, ball mill, colloidal mill),
ultrasonic dispersion, spraying in an electric arc, Peptization (transfer of insoluble soil particles, soil
into natural water). The latter is only suitable for a freshly prepared first-time cook. Condensation is a
method of obtaining dispersed systems by combining molecules or ions of a substance.

Preparation of an oil emulsion. A test tube (tube) with a volume of 5 ml. pour distilled
water, 5-6 drops of the plant into it. shake the cork hard with the addition of oil. The resulting
emulsion quickly disintegrates and separates into two layers. Because the droplets merge with each
other (coalesce).

The oil drops are intended to be applied as an emulsifier in the presence of sodium oleic
acid as follows:

[(moi)nOL-(n — x)Nat]x — xNa*

To stabilize the emulsion, a few drops of 1% are added the above-mentioned hydrophilic
stabilizer substances, for example, ordinary soap sodium hydroxide or sodium carbonate: fatty
acids in the free state and (with the formation of sodium soap) shake the dough repeatedly strongly,
resulting in a stable milky white emulsion.
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Forecasting and investigation of the direction of physico-chemical processes in dispersed
systems. Colloidal chemistry is the science of the physico-chemical properties of dispersed
systems and surface phenomena.

Results and discussions

Through to the use of these methods, the teacher gets a great opportunity to learn the role
of colloidal systems and colloidal chemical processes in various fields of technology and human
activity, as well as the accumulation of theoretical and practical material, it has become
independent scientific disciplines. The objects of his study are heterophase systems in which one
of the phases is in a highly dispersed (crushed) state.

Conclusion

Initially, colloidal chemistry was considered as a branch of physical chemistry in high
school. Over time, based on the analysis of experimental data, this discipline at school became one
of the main ones in the study of chemistry. Even research methods of special colloidal chemistry
have been discovered: ultramicroscopy, electron microscopy, ultracentrifugation (filtration),
electrophoresis and much more.
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Maxanaoa 10-colnbinma xumusiisl OKblmy0azbl 3aMAHAYY KOJTOUOMbBIK XUMUSL OUCHepCi
arcytienep MeH 6emmix KyObLiblcmap mypaibl 8bLI6IM 00nbIn MadbLia0bl. XumusiHbl OKblImy npoyecinoe
oucnepcmi JHCyUeHiy ey Maubi30bl CUNAMmMamalapblHa Hazap ayoapy Kepek, Oyn npoyecmepoiy
eemepozeHOiniei MeH OUCNEPCUACHIHbIY He2i3l 00bin madwbLiadbl. OKyubliap 2emepo2eHOiNiK neH exi
Hemece 00aH 0a Ken ¢azanapobiy OOIYbl KONEMMEH CATLICMbIPZAHOA APMbIK dHEPUSLIbL (PA3aANAPObIH
unmep@eiiciniy 601YbIH JHcaHe HomudiceciHOe bemindez2i epekule Kacuemmep MeH KYoblLiblcmapoul
aHbIKMatimulHuIH Oinyi Kepek. Bemminy aydanvin oucnepcmi ghazanviy OONIHY O1UEME HCIHE HCYUEHIH
Jrcannsvl Kacuemmepinoeci bemmix Kacuemmepoiy yieci peminoe aHbIKmaiowl.

Kint ce3nep: xomnouomulx xumus, oucnepcmi dicyile, oucnepcmik ¢hasa, Kyaumugoo,
MONEKYNA, IMYAbCUSL.

METO/IbI IOJYUYEHHUA U OYUCTKHU JUCITEPCHBIX CUCTEM
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Cpeonss wkona ¢ MO c. Osan, Kapamanvckuii pation, ’Kemvicyckas oonacmo, Pecnyonuxa
Kaszaxcman
*e-mail: aynur_esimbekova@mail.ru

B cmamve npu npenodasanuu xumuu 8 10 kracce paccmampugaemcs, 4mo co8peMeHHAs.
KOJLIOUOHASL XUMUSL - MO HAYKA O OUCHEPCHBIX CUCMEeMAX U NOBEPXHOCMHbIX sGNeHusx. B
npoyecce NpenoOOBaHUU XUMUU HeoOXO0UMO 0Opamums GHUMAHUE HA HAUOONee BAaJICHbIE
Xapaxkmepucmuky OUCNEPCHOU CUCmeMbl S8IAI0uUecs: OCHOBHOCMbIO HEOOHOPOOHOCMU U
OUCNEPCHOCMU NPOXOOSUUXCS NPOYeccos. Yuawuecs 00NNHCHbL YCEOUMb, YMO HeOOHOPOOHOCHb
U Hanudue 08yx uau 6onee ¢has, onpedensiem Haaudue cpaHuyvl pazoenda as ¢ uzObIMoOUHOU
9Hepeuell N0 CPABHEHUIO ¢ 00bEeMOM U, KaK cledcmeaue, cneyuguyeckue c8oUcmed U s6i1eHus Ha
nosepxuocmu. Onpedensem niowadsb NOBEPXHOCMU KAK Mepy pazoeieHusi OUCNepcHoU ¢hazvl u
00110 CBOLCNE NOBEPXHOCTIU 8 OOWUX CBOUCMBAX CUCTEMb.

KioueBble cioBa: KomiouoHas Xumus, OUCHEPCHAs cucmema, OucnepcHas ¢hasa,
KAHU@OIb, MONEKYAA, IMYIbCUSL
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