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PaCCManI/IBaIOTCﬂ AKTyaJIbHbBIC BOIIPOCBI 11O
o0ecIeYeHUIO noxcapHoﬁ 0e30macHOCTH
IIPOMBIIIJICHHBIX 00BEKTOB HGCI)TGXI/IMI/II/I.

HaubGonee »>(p(hEeKTUBHBIM SBISICTCS TYIICHHUE
M0’KapOB JIETKOBOCIUIAMEHSIIOIIMXCS KHJIKOCTEH
HNOPOIIKOBBIMH cocTaBaMd. OIHUM U3 HOBBIX
IIPEII0KEHUIN KOMIIO3UTHOT'O cocraBsa
OTHETYIIANIUX IOPOIIKOB SIBISICTCS BBEJICHUEC B
COCTaB  OCHOBHOI

COJIN AJIIOMO-KaJIHuCBbIX

KBaCIlOB, CHHMXKAIOIINX CIIC)KNBACMOCTbD u

YBCINMYHUBAKOIIUX TECKYYCCTh ITOPOLIKA.
TaKXE

Tepmorpaduuecknii aHaJIN3, a

KHHCTHYCCKHUEC II0KA3aTCIn IMOBCACHUA  aAJIFOMO-

KaJIMCBBIX KBAaCHOB IIO3BOJJIAIOT TOBOPUTH O

OnaroHazieKHON CTENEHHU obecrnieueHus
NOXapHOW  0e30macHOCTH  O0OpyNOBaHUS U
anmnapaTosB Ha XUMHYECKUX U

HedTenepepabaThIBAIONINX 3aBOIAX

KaroueBble cjioBa: adlOMO-KaJHEBLIE KBacllbl,
Jeruapartanus, Aecyabypusamusi, KOMIO3UTHBINA

COCTaB, OTHETYIIAIIUNA TOPOLIOK.

Beenenue. B nmocTuHAyCTpHaIBHBIA NEPUOI B
poccHiickoit HepTeXMMHUYECKOH MPOMBINUIEHHOCTH
HaOJIr0/1a10TCS pocra, omepexaroume
temiibl pocta mupooro BBII [1]. CunTe3 HOBBIX

TCMIIbI

MPOJIYKTOB, MPUCATOK PACIIUPSAET ACCOPTUMEHT
HOBBIX TOPIOYMX BEIIECTB U MAaTEpPHAIOB, YTO
yKa3bIBae€T Ha HEOOXOAMMOCTh M AaKTyaJIbHOCTh
YCWJICHHS TIO’KapHOTO HAA30pa Ha MPEANPHITHSIX,
BBIPA0ATHIBAIOIIINX XUMUYECKYIO u
HEe(DTEXUMHUUYECKYIO TIPOAYKIIHIO.
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The article considers topical issues of ensuring

fire safety of industrial

facilities of the
petrochemical industry. The most effective is
the extinguishing of flammable liquids fires by
powders. One of the new proposals in
composition of fire-extinguishing powders is an
introduction to the composition the basic salt of
aluminum potassium alum, which reduces the
caking and increasing the flow rate of the
powder.

Thermal analysis and kinetic indicators of the
behavior of aluminum-potassium alum allow us
to speak about the reliability of fire safety
equipment and apparatus for chemical and oil
refineries.

alum,
composite

Keywords: aluminum-potassium
dehydration, desulfurization,
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Introduction. In the post-industrial period in
the Russian petrochemical industry, we may
observe the growth rate, which is higher than
the growth of world GDP [1]. The synthesis of
new products, additives expands the range of
new combustible substances and materials,
which indicates the necessity and urgency to
strengthen fire supervision on enterprises
producing chemical and petrochemical products.

The formation and development of innovative
processes and technologies is characterized by
the development of a unified fire extinguishing
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CPEJCTB, a TAK)KEe MAaCIITAOHBIMH HCCIIETOBAHUSIMU.
B nocnennue necatwneTus HanbOojiee MHTEHCHUBHO
UIET pa3paboTKa OTHETYMANIUX  IOPOIIKOB,
MPEJCTaBIISIIOIINX coboii MEJIKOIUCIIEPCHBIE
MHUHEpaIbHBIC COJIU C PA3JIMUYHBIMU JOOABKaMHU JIJIst
MIPUJIAHUS M TEKYy4ECTH u CHIDKCHUS
CIIEKBAaEMOCTH.

IToctanoBka 3amaun. K OCHOBHBIM 3asadam,
IIOMOIIBI0  HOBBIX

peracMbIM C COCTaBOB

OTHETYyIIAIIUX CpeACTB, ABJIAIOTCA IIOBBIIICHUC

TEKy4eCTH M  CHIDKEHHE  CIIKHBAaEMOCTH
OTHETYILAIINX ITOPOILKOB.

Hosble TEXHOJIOTUU u o0opyoBaHue
0o0yClIaBIMBAIOT  BBICOKHE  TpeOOBaHUS K
KBaJIM (KA pabOTHUKOB.

3HaHUS TEOPETHYECKHMX OCHOB JIMHAMHUKHU
pa3BUTHS " TYLICHHUS HI0XKapoB Ha
HEPTEXUMHUYECKUX  TPEANPHUITHAX  SBISIOTCS

00s13aTebHBIMU JUIA pYKOBOHHTCHCﬁ BBICIIIHUX
3BCHLCB OpraHH3alkiid, 4 TaKXKC IJIA pa6OTHI/IKOB

CpeJHero 3B€Ha —  HAYaJbHUKOB  IIEXOB,
TEXHOJIOT OB, MacTepoB, arrnapaTynKkoB
XAMHYECKON 31 He(TexuMHUIecKou

MMPOMBIIIJICHHOCTH. BaxxaeiMu napamMeTpamMu JJisd

ONpENIENIEHUs]  CTENEHU IOKApPHOM  ONAacHOCTH
ABIISIOTCS TeMIeparypa BCIIBIIIKH,
CaMOBOCIUIAMEHEHHUs, TEMIIEpaTypHbIE IIPEIENbl
BOCIUIAMEHEHUS U JIp.

Anunabaruyeckas TeMIEeparypa rOpeHUs
IpEIoyiaraeéT pacxoJ, BCEr0  BBIAEIAIOLIETOCS

TelJJa Ha HarpeB MpoaykroB ropenusa. Ho,

MTOCKOJIBKY nuddy3nonHoe
COIIPOBOXKIAETCS OOMEHOM TeIjIa B OKPYXKAFOILYIO
cpeny, TeMIIeparypa,
pa3BUBAIOIIASCS IPU MOXKape, Kak mpaBuio, Ha 30—
50 % wmenb11e TeopeTnyeckoil. Tak, TeopeTnueckas
Temreparypa ropenusi 6ensuHa pasHa 1730°C, a
IpY MOKape pe3epByapa ¢ OEH3MHOM pa3BHUBACTCS

temrneparypa 10 1400°C. ['openue GeH3MHA MOXKET

roOpeHue

JNEeUCTBUTENLHAS

OBITH JIOKQJIM30BAHO MEJKO PAaCIbUICHHOW BOJOM,
neHo win nopomkoM. OAHAKO TYHIEHHE BOAOM
MOJKET pPa3HOCTh
MJIOTHOCTEH TOPIOYEro M BOJABI MOXKET MPHUBECTH K

HEXCJIAaTCIBbHO, TaK KakKk

OCJIOXKHEHHUSM TpH JIoKann3auuu orag. Haumbomnee

3¢ EeKTUBHBIM SIBJISIETCSI MOPOILIKOBOE

OTHETYLICHHUE.

agents, as well as large-scale studies. In recent
decades, there goes the most intensive
development of fire extinguishing powders,
consisting of finely dispersed mineral salts with
various additives to make them flow and reduce
caking.

Statement of the problem. The main tasks
solved with the help of new compositions of
extinguishing agents are increasing fluidity and
reducing caking of fire extinguishing powder.

New technology and equipment lead to high
demands on workers' skills.

Knowledge of the theoretical foundations of
the dynamics of development and fighting fires
in petrochemical plants is required for senior
units of the organization, as well as for low-
employees —chiefs of departments,
technologists, craftsmen, operatives of chemical
and petrochemical industries. Important
parameters to determine the degree of fire
hazard are the flashpoint, auto-ignition,
temperature limits of ignition etc.

Adiabatic temperature of combustion involves
the heat consumption to heat the products of
combustion. But since the diffusion combustion
is accompanied by heat exchange
environment, the actual temperature that is
developed during a fire, is usually 30-50% less
than the theoretical one. So, the theoretical

level

in the

temperature of combustion of gasoline is equal
to 1730 °C, and a fire tank with gasoline
develops temperatures up to 1400 °C. The
combustion of gasoline can be localized with
finely sprayed water, foam or powder. However,
extinction water may be undesirable, as the
difference between the densities of water and
gas can complications with the
localization of fire. The most effective is the
powder extinction.

cause

t 2
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Teopernueckass 4wactb. B cratee [2] Theoretical part. The paper [2] deals with the
paccMaTpuBalOTCS  PacdeThl  TEOMETPHUYECKHX calculation of the geometric parameters of the
napamMeTpoB  MOPOLIKOBOM CTPYH IO METOdY powder jet by Ulyanova N.l. method supplied
H. U. Ynpsnosa,  mojaBaeMOd 1A TyIICHUS from laboratory setup to extinguish fire. Fire
ropeHusd u3 nabopaTopHOI YCTaHOBKHU.

Ornerymianuii MOpoIIoOK COOTBETCTBYET COCTaBY,
onucaHHomy B mateHTe [3]. ABTOpamMH JaHHOU
CTaThbWl OBUIM PACCYUTAHBI: pa3Mep HAYAIBLHOTO

ydyacTka  OT  pacmeuMTens — J1abopaTopHOM
YCTAaHOBKH,  pacCTOSHHE  OT  PACHBUINTENS
JI0 TIOJIF0CA  OCHOBHOTO ~ y4yacTKa, a  TaKke
orpezesicH TaHTeHC MOJIOBUHHOTO yriua
pacHIMpeHusi Ha HA4aJIbHOM y4YacTKe MOPOIIKOBON
CTpYH.

Orserymanmii NOpouoK ¢ A00aBKOH aJltoMO-
KaJInCBbIX KBacCllOB oOecrieynBaeT CHMXXCHUC
CIIGKMBAEMOCTH M YBEIIMYCHUE  TEKYYeCTH

nopoimka. TepMmorpaduyeckuii aHanm3a aTrOMO-
KaJIMEeBBIX KBAacCIOB PacCMOTpeH B pabore [4], a
KUHETHKA pa3iIoKeHUs u TEPMHUUYECKOM
JUCCOIMAIlMN ATFOMOKAJIMEBBIX KBACIIOB B COCTaBE
OTHETYIIAIKUX TMOPOILIKOB paccMOTpeHa B paboTe
[5].
TTonnasa JIeTuIpaTanus
KBaCI[OB OCYIIECTBIIAeTCS npu Temneparype 350°C

AJIIOMOKaAJIMCBBIX

(puc.1) n nanee mpoTeKaeT pas3yioKEeHUE CylbdaTa

AJTFOMHUHUS 110 CXEME:
KzSO4'A|2(SO4)3 — KySO,+ A|203 + 35S0,

Nons
06€e3BOXKMBaHNSA

extinguishing powder corresponds to the
composition described in the patent [3]. The
authors have calculated the size of the initial
portion of the atomizer from the laboratory
setup, the distance from the atomizer to the
main section pole and determined half-angle
tangent of expansion in the initial section of the
powder jet.

Fire extinguishing powder with an aluminum-
potassium alum additive reduces caking and
increasing the flow rate of the powder. Thermal
analysis of aluminum-potassium alum is
considered in [4], and the Kkinetics of
decomposition and thermal dissociation of
aluminum-potassium alum in the composition of
the fire extinguishing powder is considered in
[5].

Full dehydration of aluminum-potassium alum
is carried out at a temperature of 350°C (Fig.1)
and further goes the decomposition of aluminum
sulfate according to the scheme:

KQSO4'A|2(SO4)3 — K,S0,+ A|203 + 35S0,

1,0

0,8

0,6

0,4

0,2

1

10

20 30 t,mMuH

Puc.1. Kunernueckue KpuBble IerUAPATALNH AIFOMOKAIMEBBIX KBACIOB MpH Temneparype, °C:
Fig.1. Kinetic curves of dehydration of aluminum-potassium alum at a temperature, °C:
1-40;2-50; 3—-60; 4—-70;5-150; 6 — 200; 7 — 350.

[Ipu temneparype 680—700°C kuHETHKA CKOPOCTHU

necynbdypuzanuu
snavenns K=0,06 mun™ (puc. 2).

JA0CTUTacT MAaKCUMAJIBbHOT'O

At a temperature of 680—700°C the kinetics rate of
desulphurization reaches the maximum value
K=0,06 min™ (Fig. 2).

http://bps-journal.ru/ 3 20 1
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Puc. 2. Kunetnueckast KkpuBasi 1ecyinb(pypu3aniy aTloMOKATUEBBIX KBaCIIOB B HHEPTHOU aTtMochepe

Fig. 2. The kinetic curve of desulphurization of aluminum-potassium alum in an inert atmosphere

Kak  BugHo  u3  puc. 2, CKOPOCTh
necynb(ypu3aluy HaUMHAET Pe3KO YBEIUYHUBATHCS
yxke 1mpu temneparype 600°C,  nmocturas
MakcumanbHoro 3HaueHus npu 700°C. Jlanee
CKOpPOCTh  JleCylb(pypHU3allMd  aTIOMOKAJIMEBBIX
KBAaCI[OB CBOJAMUTCS Ha YObIBaHME U IMOJHAs
necynabdypusanus AOCTUTAeTCsl MPU TeMIeparype
900°C. anpHeilmuii pa3orpeB CUCTEMbI IPUBOJIUT
K He3HauuTenpbHOMYy (1m0 6%) oOpa3oBaHHIO
aIIOMHUHATA.

BeiBoabl. Ha ocHOBaHMM  BBIIEONHMCAHHOTO
MOJKHO  CJ€JaTh
COOTBETCTBYIOIIUM

cocCTaBa

3aKIIOYCHHE O TOM, HYTO
Moa0OpOM  KOMITIO3UTHOTO
OTHETYIIAIIUX  TOPOIIKOB,  MOXHO
JOOUTHCS PE3YIbTATOB MOTYYEHHS] YHUBEPCATBHBIX
CHUCTEM, TYIIAUTH

TTO3BOJIAIOIINX ITOXKaphbl

PAa3JIMYHBIX KJIACCOB.

Bubéanorpadguyeckuii cnucok
1. Xopoxopun, A. E. Crparerus pa3Butus
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Mocksa. 2015. — 178 c.

2. Anamsia, B. JI. T'eomerpuueckne mapaMeTpsl

CTpyH OTHETYIIAIEro IOpOIIKa Ha OCHOBE

As it can be seen in figure 2, the
desulphurization rate begins to increase
dramatically already at a temperature of 600°C,
reaching a maximum value at 700°C.

The rate of desulfurization of aluminum-
potassium alum is decreasing, and the complete
desulfurization is achieved at a temperature of
900 "C. Subsequent heating of the system leads
to a slight (6%) formation of aluminate.

Conclusions. Based on the above we can
conclude that with the appropriate selection of
the composition of the composite fire-
extinguishing powders, you can achieve the
results to obtain universal systems to extinguish
fires of different classes.
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