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JUSTIFICATION OF THE TECHNOLOGY OF FIRE
EXTINGUISHING MATERIALS BASED ON AMMONIUM
PHOSPHATE

Abstract. In this paper, the justification of the technology of fire extinguishing
materials based on ammonium phosphate is carried out, a justification for the production of
fire extinguishing powder using MOSS technology with incoherent grinding of impurities
has been developed and, accordingly, a block diagram is given. A technological scheme for
the production of fire extinguishing powder materials crushed using the technology of
isolated base mixtures has been developed, and information is provided on the technological
calculations used in the scheme of basic and auxiliary means, as well as on the required
material balance of 1 ton of fire suppressing powder according to this technology.
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Introduction. The effect of mechanical grinding. The fire extinguishing
powder grinding unit used in production is divided into two types depending on the
mechanism of action. One type grinds materials without air by mechanical crushing,
pressure treatment, cutting. And another type takes an air-powder mixture, and then
grinds the raw materials by mechanical cutting, force action and intensive cutting
[1].

Classified according to the size of the grinding parts:

Grinding: 300-100 mm — large; 100-25 mm — medium; 25-1 mm — small.

Crushing: 1000-500 microns — large; 500-100 microns — medium; 100-40;
microns — thin; 40 microns — very thin.

The scheme of grinding materials is shown in more detail, while the features
of processing solids by grinding based on mechanical action are described.

For the production of powdered materials, ball, vibration, disintegrator and
chain grinding devices are widely used in production. When obtaining fire
extinguishing powder at industrial enterprises, drum ball mills are most often used,
which, in turn, are characterized by a low production capacity [2].
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The change in the physical and mechanical properties of finely ground
materials is not only due to the shrinkage of powder fractions, since when the particle
sizes change, there is a significant change in the surface crystal structures of
materials. It was found that the properties of many finely ground materials depend
on the dispersion method and the corresponding grinding structure.

- mills with low loading speed (ball, rod, ball, runner.);

- mills with medium loading speed (vibrating mills, magnetic, Central
planetary);

- mills with high loading speed (strong-reflex, hammer-shaped, rotary, chain
and disintegrator).

It is known that a mill belonging to the third group requires significantly lower
electricity than mills belonging to the first and second groups, while mills belonging
to the third group have very high mechanical activity.

Mechanochemical activity of impurities. At the same time, mechanochemical
processes are carried out on simple installations using standard production raw
materials. With the addition of impurities (liquid GCS, as well as solid),
mechanochemical fire extinguishing powders are obtained.

In the process of mechanical processing, in addition to the process of changing
the dispersion of solid materials, a change in mechanochemical activity is observed
in mixtures, while surface crystals form in the mixture and crystals accumulate in
various active states. These additives have a significant effect on the reactivity of
solids. When mechanical energy is transferred to a solid, defective energies
accumulate through the material, as well as other structural changes occur.

When machining solids, a number of chains of active centers are formed:

- formation of free radicals formed when covalent bonds break in
macromolecules;

- free ions;

- lon radicals when breaking various bonds;

- F-centers-electrons, reverse ionic bonds;

- F-centers-electron pairs, reverse ion bonds;

- v-centers-connections with a positive charge;

- free electrons;

- active atoms formed when the valence changes;

- formation of active centers, for example magmaplasmas.

active centers are used in mechanochemical processing in order to increase
the activity of fire extinguishing agents.

Two cases of the mechanical activation method can be considered. The first is
the process of mechanical action, relaxation increases, a pressure layer is formed, a
chemical reaction occurs. Such processes are called mechanochemical. Secondly,
the formation of a pressure layer during mechanical action will be low, the rate of
chemical reaction will be high, or the time of these two reactions will be
homogeneous. At the same time, the mechanical activity of the mixture increases.

Conditions and methods of research. Mechanochemical transformation of
fire extinguishing powder. It is investigated that the addition of mixtures of
transformation into the composition of powders extinguishing powder is advisable
to carry out on the basis of the grinding process, under these conditions, the surface
layers are formed anew [3,4]. Also, the authors of the research note that it is effective
to add 0.05 and 0.8% to the powdered composition during the grinding of surfactants
(surfactants) and silicon organic bonds (COB). The term "Mechanical activation" is
considered to be an increase in the activity of the chemical composition and
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dispersion of the fire extinguishing powder powders, as well as animprovement in
the variance of the procedure.

Gamma irradiation of surface crystals of silicone mixtures is characterized.
When internal rays affect a solid, active centers of various formations are formed on
its surface, and the polymerization process proceeds in the presence of monomers.
When processing mixtures by crushing on crushing machines, grinding is carried out
in order to eliminate structural anomalies of surface crystals and increase the
reactivity of solids, along with this, the polymerization process occurs in the
presence of demonomers during shear. When processing mixtures by crushing on
crushing machines, grinding is performed to eliminate structural defects of surface
crystals and accumulation of reactivity of solids, as well as when moving solids in
contact with each other, some working part when moving solids in contact with each
other, some working part counteracts the force of vibrations, is also released as heat

[5].

Systematically restricted surfaces can have very high temperatures and reach
boiling points. At this time, the bulk of the substance remains cold. Such temperature
changes occur in the area 107 — 10° m? is lower-10* s, so they cause chemical
transformations on solid surfaces of the body. When grinding or intensive mixing of
additive materials fire extinguishing powder, processes of increasing the
mechanochemical activity of solid particles occur at the mill, which accelerates the
polymerization process of silicon organic layers.

Studies of the processes of mechanochemical processing of research samples
of fire extinguishing powder have been carried out, as well as modes and settings for
processing various impurities included in the powder have been selected. In these
studies, it was found that the addition of 136-41 or surfactants to the powder
composition when adding liquid modified mixtures is ineffective, since the powder
reacts with the liquid mixture. In addition, the ball mill uses highly modified
mixtures — highly dispersed aerosil AM-1-3 00 it is difficult to add, since the
processes of mechanochemical activation in mills of this type are weak, respectively,
there is no mechanochemical transformation.

Results and discussion. Production of extinguishing powder by MOSS
method with separate crushing of mixtures. The MSh-1 installation was chosen as
the mill. m; — mass of the crushed body — 2600 kg; m, — mass of crushed material —
800 kg; drum diameter — 1.50 m, rotation frequency — 0.5 Hz (1c). The energy
pressure for a ball mixer is determined by the formula (MSh-1):

The production unit MSH-1 was selected as a mill. m; - the mass of the
crushed body - 2600 kg; m, — the mass of the crushed material - 800 kg; drum
diameter — 1.50 m, rotation frequency — 0.5 Hz (1c). The power pressure for a ball
mixer is specified by the formula (MSh1):

E="2.n.g-D=0.024 kW/kg (1)

mp

Afterwards, when transferring the shredded material to the ball mill, 105 Jg of
energy is consumed, and the shredded material is crushed for 73 minutes.

Granulated ammophos is transported in bags as white powder through a telfer
with the help of a GCS supercharger and with a ball mill from the SB1 position Kit.
The grinding time of the mixture is 75 minutes. The crushed product flows from the
ball mill into the MSh 1 hopper.

The results of the research work (Table 1) showed that the powder
extinguishing agents obtained by this technology had higher indicators compared to
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industrial fire extinguishing powders manufactured at domestic factories. Studies
conducted have shown that powder synergy is achieved by grinding and mixing the
main mixture of fire extinguishing powder to known fractions in a separate process
and adding urea to the composition at a rate of 5%. It has increased significantly.
This is justified by a 47% increase in the concentration of extinguishing powder
when urea is added to the composition. The base mixture was ground in a separate
process to obtain a high-density refractory powder product, and there was no need
to add pure admixture (ground quartz, corundum, etc.) [3-5]. As a result, the
probability of extinguishing the fire with the resulting powder increases.When
preparing the batch, the MSH-1 mill was used (energy pressure 23.90 kW /t), while
the grinding time was 75 minutes (107.6 J/g). The results of the study showed that
the prepared fire extinguishing powder was 30% more effective than domestic fire
extinguishing agents. The use of such technology increases the expected economic
efficiency of production.

Table 1
Results of regulatory documentation for fire extinguishing powder
Fire Name of the indicator
extinguishing research result
powder specific gravity of Ability The Humidity, | Relative | Tende
powder, kg / m® to ability of | weight% | shallow | ncyto
sealed not absorb | water not ness, transf
sealed moisture | to absorb, cm?/g | ormati
min ons,%
GOSTR Atleast | At least No No more No more - No
53280.4- 700 1000 more than 120 than 0,35 more
2022 than 3% min than 2
conditions of
the standard
Production of 760 1100 1.70 220 0.23 3125 0.5
fire powder in
the RF
Powder fire 870 1220 1.48 455 0.12 4085 0
extinguishing
agents
processed on
the basis of
MAF
Powder fire 855 1135 1.63 385 0.18 4000 0
extinguishing
agents treated
on the basis
of ammophos

Conclusion. In the final part, the mechanisms of action of the powder
composition for extinguishing fires based on ammonium phosphate are considered
in more detail. The basic fire extinguishing powder characteristics and data on fire
extinguishing effectiveness, flowability and moisture absorption capacity are
described in detail in Parts I and II.

Regarding analytical review materials, it has been shown that it is desirable to
use fine powders to extinguish fires, however, without transport, they can also be
ignited by air flow. By comparing the mechanisms of action of fire extinguishing
compounds and fire extinguishing powders, it becomes clear that they are often
similar to each other. A technology for producing a hydrophobic fire extinguishing
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powder based on ammonium phosphate has been developed. The following stages
are included in the technological processes: drying of the main mixture, mechanical
activation, mechanochemical transformation, grouping (re-grinding process),
packaging of finished products.
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IM. 9yesz08 ameiHOassl OHMycmik KasakcmaH yHusepcumemi,
LLleimkeHm, KazakcmaH

AMMOHUIN ®OCHATbI HEM3IHAE ©PT COHAIPY MATEPUANLAPBIH ANY
TEXHONOIMMNACDBIHbIH, HET3AEMECI

AHgaTtna. *KymbicTa ammoHui docdaTt HerisiHae OTTbl ewWipy maTepuangapblHbiH,
TEXHOJIOTUACBIH Heri3geyi XKyprisingi, kocnanapabl 6enek manganay apKblibl epTTi COHAIPY
YHTaFblH any eHAipiCiHiH Herizgemeci acanblHAbl KaHe calKeciHwe 6n0K-cbi3bachl
KenTipingi. Heri3ri Kocnanapbl 6enek TexHonorMa 6GoWblHWA MalkJanaHatblH OCY¥
MaTepuandapbiH any eHAipiCiHIH, TeXHONOrUANbIK Cbi36achl KacanblHAbI, aHe cbi3bana
KONAAHbINATbIH HEri3ri »KoHe KOocasKbl abablKTapablH, COHAANM-aK, aTasfaH TEXHOOIMA
6oMbiHIWA OCY 1 T KaXKeTTi MaTepuanablk 6anaHcbiHa KAaTbICTbl TEXHONOTUANBIK ecenTeynep
OeHiHae manimeTTep bepingi.

TipeK ce3aep: ammoHuii pocdathl, ©PT COHAIPY MaTepuangapbl, OHAeY, OpT COHAIPY
YHTafbl.
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1OxscHo-KazaxcmaHckuii yHusepcumem um. M.Ay330ea,
LleimkeHm, KazaxcmaH

OBOCHOBAHME TEXHOJIOTMU NONYHEHUA OTHETYLWALLNX MATEPMANTIOB HA
OCHOBE ®OCPATA AMMOHMA

AHHOTauma. B pabote nposeseHo o060CHOBaHME TEXHOOMMM OFHETYLALLMX
MmaTepuanoB Ha ocHose ¢docdaTta ammoHua, paspabotaHo obocHoBaHWMe Npou3BOACTBA
NOJlyYeHUA MOPOLUKA MOXapOTyLIEeHUA MyTeM pa3feslbHOro M3Me/NbYeHUA cmecen W,
COOTBETCTBEHHO, nNpuBeaeHa 6nok-cxema. PaspabotaHa TexHonorMyeckaa cxema
NPOU3BOACTBA NOAYYEHUA MaTePMaANoB OrHeTyLalero nopowka (OTM), usmenbyaembix No
TEXHONOMMM C pasfaesibHbIMU OCHOBHbIMW Ao6aBKamu, M nNpeacTaBieHbl cBeAeHUA no
TEXHONOTMYECKMM pacyeTam MNPUMEHAEMOro B CXeMe OCHOBHOMO M BCMOMOraTe/1bHOro
060pyA0BaHMA, @ TaK¥Ke B OTHOLLIEHUM HeobXoANMMOro maTtepuanbHoro 6anaHca OTM 11 no
[AHHOW TexHoornu.

KnioueBble cnoBa: dochaT aMMOHMA, OrHeTyllalme maTepuanbl, MexaHU4eckas
06paboTKa, OrHeTyLwalumMii NOPOLLOK.

118



