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Processing of organic waste by electrohydroimpulse method

The article considers the regularities, parameters of technology and installations for electrohydroimpulse
extraction of fat from bone mass. To date, the growth of production and increasing its efficiency in industries
processing agricultural raw materials largely depends not only on raw materials and their quality, but also on
the completeness of extraction of valuable components. Reducing the loss of the extracted product in
production, for example, sugar, starch, fat, can significantly increase the yield of finished products when
using optimal extraction methods and methods. The result is powerful hydraulic shocks with pressure pulses
sufficient to break the bonds, retain fat cells in the tissue and destroy the cells themselves: This»article
discusses the technology of extracting fat from bones. The priority direction of technical policy.insthe agro-
industrial complex, as well as in the light and food industries, is currently the development of a system of
operational and promising measures to provide agricultural producers with high-quality, environmentally
friendly, safe and highly reliable equipment. The dominant and extremely unfavorable production conditions
force the manufacturer not to process, but to sell raw materials.
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Introduction

The currently existing physical and chemical methods of fat.extraction are not effective in terms of
economy, labor intensity and ecology. Therefore, the search for new effective solutions for extracting fat
from bone mass using alternative methods, including underwater spark discharge, is relevant at the moment.

Our proposed method is based on the use of a pulsed shock wave resulting from a spark discharge in a
liquid. This method of extracting fat does not require fine grinding of the bone. The discharge-pulse
technology makes it possible to successfully solve and is widely used in the technological processes of
cleaning castings, metal stamping, fixing:pipes in the pipe boards of heat exchangers, processing industrial
waste in order to extract valuable phosphorus‘components from phosphorus sludge, crushing mineral media
and separating impurities from various kinds of crushed materials, etc. [1, 2].

The existing physical and<chemical methods of oil extraction are economically inefficient, labor-
intensive and environmentally friendly. Therefore, the search for new effective solutions for obtaining fat
from bone mass using alternative'methods, including underwater spark generators, is currently relevant [3].

Our proposed method is based on the use of a pulsed shock wave generated by spark radiation in a
liquid. This method of obtaining fat does not require easy grinding of the bone. The exhaust-pulse
technology makes it possible to successfully solve and widely apply it in the technological processes of
cleaning fabrics, metal stamping, fixing pipes with tubular plates of heat exchangers, extracting valuable
phosphorous components from phosphoric clay, grinding mineral media and processing industrial waste into
individual impurities of various types of crushed materials, etc [4, 5].

Experimental

An experimental setup was assembled to grind and extract the fat mass from the bone. The influence of
an underwater spark of an electrohydroimpulse installation was studied to determine the optimal parameters.
Figure 1 below shows the object of the study [6].
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Figure 1. The object of the study

The study of fat extraction from cattle was carried out on an experimental electrohydroimpulse
installation. Various cattle bones were taken for testing in the sausage shop.of JSC “Tulpar” in Karaganda.
According to laboratory tests in the workshop, the bones had a low average fat.content.

Before the start of the test, 15 kg of bone raw materials were crushed to size 5—10mmm . Certain
fractions were weighed on electronic scales. After that, the bone mass was left for 6 hours in a container with
industrial water. To determine the mass, after the expiration of time, the soaked bones were weighed [7].

Figure 2 shows an electrohydroimpulse installation for extracting fat from organic compounds.

Figure 2. Electrohydroimpulse unit for extracting fat from organic compounds

Below is Figure 3, which shows the main part of the experimental setup. We immerse the prepared bone
mass into the working cell. At a frequency of 7-15 Hz in an aqueous medium, shock waves arise from the
impact of pulses and water enters the bone. When exposed to wave waters, the structure of the bone with a
fat content is destroyed and the transition of the fat layer into the solution is observed. The frequency limit
was determined by testing.
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Figure 3. Working cell for separating fat from organic compounds

The bone mass, which is connected to water and heated to a certain temperature, enters the crushing
equipment through the receiver of the guide cone and, after the hatch is tightly clesed, acts on the shock
wave that occurs when the spark is discharged. The intensity of the degreasing process and the possibility of
direct wide regulation during the process are achieved by rotating the' DIU housing relative to the central
electrode [8].

The temperature set during the tests 32 —50°Cis sufficient to separate fat from bone mass. At low
temperatures, less fat 32°C is retained by the tissue (skin) and destroyed as a result of adsorption and
capillaries, at this time the viscosity and surface tension of the oil increase, and the separation of fat slows
down. The study showed that the impulses from electrohydroimpulsive effects are enough to destroy the fat
cells holding in the tissue [9].

Results and Discussion

Tests on the electrohydroimpulse installation were carried out in the laboratory of Hydrodynamics and
Heat exchange of the Karaganda University of the name of academician E.A. Buketov. The objects of the
study are the bones of cattle. As a resultrof the tests, the optimal exposure power and pulse repetition rate are
set for each parameter. The bones were previously crushed to fractions of 10 mm, 5 mm and 2 mm.

Based on the experience developed in the installation shown in Figure 2, the results obtained were
analyzed and effective parameters were determined. With the help of the installation, they were able to create
electrical discharges in a clean liquid and at a given vapor concentration into the mixture. The fixed volume
of bone mass in the fluid was25 % [10, 11].
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Figure 4. Dependence of the pulse pressure amplitude on the fixed loaded volume of bone mass
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As a result of the performed studies, the dependences of pulse pressures for various degrees of vapor
content of the working medium are obtained. Experimental work was carried out with fixed electrical and
energy parameters of the discharge circuit of the electrohydroimpulse and geometric parameters of the
working crushing plant. The variable parameters were the frequency of the supplied pulse and the degree of

vapor content.
Figure 5 shows a graph of the effect of the capacitance of the capacitor bank of the electrohydroimpulse

device on the fat-free crushed bone at U =10V, [, =Tmm, ;... = 32°C.
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During the study, the voltage was 10 kV, the te ature of the mixture was heated to 32°C. As you

can see on the graph, when grinding the e to a fraction of 10 mm, the separated fat of the spine
was 12.7 %, and during grinding to a fra of 2 mm was 13.9 %.

The influence of the capaci 0 capacitor bank of the electrohydroimpulse unit for

U=20kV, 1,=Tmm, t,,., =36 sing crushed bone is shown in Figure 6.
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Figure 6. Influence of the capacitance of the capacitor bank of the electrohydroimpulse unit for degreasing crushed bone
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Figure 7 shows the content of the separated fat with an increase in the voltage and temperature of the
mixture. According to the schedule, we can say that with an increase in voltage we get good results.
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Figure 7. Influence of the capacitance of the capacitor bank of an electrohydroimpulseunit for degreasing crushed bone
aty =30kV, 1,=12mm, t =44°C

mixture

It can be seen from the figures that with an increase in the capacity of the capacitor bank in energy
storage and the length of the discharge gap (1), the extraction of fat from bone mass increases, and the

intensity of fat removal can stabilize with an increase in capacity. This allows you to select the optimal
capacitance values necessary for reproducing experiments.

Based on the research, the optimal parameters,of the developed electrohydroimpulse method for
extracting fat from bone mass have been determined, where the treatment is carried out in a spark discharge
mode with a specific energy of 2,0 104 J./ m with a pulse repetition frequency of 10-16 Hz, and the process

is carried out at a temperature of36 — 449 C.
Conclusions

To study the extraction of fat from organic compounds, we developed and assembled an experimental
electrohydroimpulse installation, as well as a working cell was assembled. The methodology and conditions
for conducting research and the procedure for conducting tests have been developed. The optimal
temperature of the mixture was selected in the interval 32 —50°C for extracting a valuable component from
the bone mass —fat. It was found that at temperatures below 32°C, part of the fat is retained by the skin. As
a result of adsorption and capillarity, viscosity and surface fats are reduced, and the extraction process is
reduced:

It was found that with an increase in the capacity of the capacitor bank in energy storage and the length
of the discharge gap, the extraction of fat from bone mass increases, and the intensity of fat removal
stabilizes with an increase in capacity. It was found that with an increase in the capacity of the capacitor
bank in energy storage and the length of the discharge gap, the extraction of fat from bone mass increases,
and the intensity of fat removal stabilizes with an increase in capacity. Based on the study, the optimal
parameters of the developed electrohydroimpulse method for extracting fat from bone mass were
determined.
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OpFaHI/lKaJILIK KaJABIKTAPAbI 3JJEKTPOruApouMIIyJbC elliCiMeH OHACY

Makanana cyiiek MaccachlHaH Maijbl SJIEKTPOTHIPOUMIIYJILC OJiCIMEH aly 3aHJbUIBIKTapbl, TEXHOJIOTHS
napameTpiepi JkoHe KOHIBIPFbUIAp “KapacThIpbUIFaH. ByriHri TaHga aybUINIapyallbUIbIFbl LIMKi3aThIH
OHJICHTIH OHEPKACII cajajapblHAa ©HAIPICTIH ocyl JXKoHe OHBIH THIMJALUITIHIH apTybl KeOiHece IIMKi3aT
pecypcrapbl MEH OJIapJiblH canachlHa FaHa eMec, COHBIMEH KaTap KYH[bl KOMIIOHEHTTEpAI alyIblH apTyblHa
na GailnaHpIcThl. OHIIPICTE) OHAIPINETIH OHIMHIH JKOFANYbIH a3allTy, MbICAJbl, KaHT, Kpaxmal, Maii,
OHIPYIiH OHTAMIIBI KOJIAAPhl, MEH QMICTEpiH KOJIaHA OTBIPHIN, AAaibIH OHIMHIH HIBIFBIMIBUIBIFBIH €I0Yip
apTTeipa anaael. Hommkecinge, Oaiimadbictapasl Oy3y, Mail JKkacyllajgapblH TiHAEpAE YCTay IKOHE
JKacyIanapAblH ©3iH Oy3y YHIIH JKeTKUIKTI KbICBIM HMITYJIbCTapbl 0ap KYIITI TMAPABINKAIBIK COKKBLIAD
naiina Gonanel. . COHBIMEH Karap MakaiaJa CYHeKTeH Mall aly TEXHOJOTHSCHl KapacThIPbUIFaH.
ATpOOHEPKeCINTIK KCMIEHHIH HeTi3ri MIiHAeTI — aybUIIapyallbUIBIFBl ©HAIPICIH OPHBIKTHL JaMBITY,
Kazakctan PecnmyOiuKachiHBIH a3bIK-TYJIK TI€H [IMKi3aTKa KAKCTTUICH TONBIK KaHAFraTTaHIBIPY.
ATpOOHEPKACINTIK KeIICHAETi, COHMai-aK JKeHIT JKOHE TaMakK ©HEpPKACiOIHAEri TEeXHHKANBIK CasCaTThIH
GacbIM OarbIThl Ka3ipri yakpITTa aybUIIIAPYaIlbUIBIFbl OHIIPYIIIEPIiH Ccamaibl, SKOJIOTHSIIBIK Ta3a, Kayirnci3
JKOHE  CeHIMAIMIN JKOFapbl KaOIBIKTAPMEH KaMTaMachl3 €Ty JKOHIHAEr! KeIeNn-MepCreKTHBANBIK LIapanap
KyieciH a3ipiiey. BackiM koHe eTe KoJaiChl3 OHAIPICTIK Karmailap eHIIpPYLIiHI KalTa eHaeyre emec,
HIMKI3ATTHI caTyFa MOxXOYp eTesi.

Kinm ce3aep: YUIKBIH pa3psbl, Maﬁ, OpraHuKaJibIK KaJAbIKTap, COKKbI TOJIKBIHBI, YCaKTay, CYerK Maccachl.

b.P. Hycyn6exos, M.C. Jlylicen6aeBa

HepepaﬁoTKa OPraHuY€CKUX 0TX0AO0B ICKTPOrHAPONMITYJIbCHBIM METOAOM

B  cratbe  paccMOTpeHBl ~ 3aKOHOMEPHOCTH,  [apaMeTpbl  TEXHOJOTMM M YCTAaHOBKM AT
UIEKTPOrUIPOUMITYJIbCHOTO M3BJICUEHMs JKUpa M3 KOCTHOM Maccsl. Ha cerogmsamHuii geHs poct
NPOM3BOJICTBA M TOBBILIEHHE €ro 3(pQEKTHBHOCTH B OTPACIIX IPOMBIIUICHHOCTH, IepepadaThIBaloIIeH
CEIIbCKOXO03SHCTBEHHOE CBIPbE, B 3HAYUTEIBHON Mepe 3aBHCHUT HE TOJNBKO OT CBIPBEBBIX PECYpPCOB M HX
KauecTBa, HO M OT IMOJHOTHI U3BICUCHUS IIEHHBIX KOMIOHEHTOB. COKpaleHHE IMOTEPh H3BIEKAEMOTO
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MPOAYKTa B IPOU3BOACTBE, HAINPHMEpP, caxapa, Kpaxmaia, >KHpa, MOXET CYIIECTBEHHO MOBBICHTH BBIXOJ
TOTOBOHM IPOIYKIHMH IIPH HCIOJIB30BAHUU ONTHUMAIBHEIX CIHOCOOOB M METOJOB HM3BIEUYEHHUA. Pe3ympraTom
SIBIAIOTCS MOIIHBIE THAPABINYECKHE YAaphl ¢ HMITYIbCAMH JABICHHS, JAOCTATOYHBIMH UL YAEPKAHHS
XKHUPOBBIX KJIETOK B TKaHU, pa3pylleHHs CBs3ed M caMMX KJIeTOK. B Hacrosmell cTaTthe paccMoTpeHa
TEXHOJIOTHS M3BJICUEHUs JKupa u3 KocTed. OCHOBHas 3ajaya arponpoMBIIUIEHHOTO KOMIUIEKCa —
YCTOHYMBOE pa3BUTUE CEIbCKOXO3SHCTBEHHOTO IPOM3BOJCTBA, IIOJHOE YOBICTBOPEHHE IOTPEOHOCTEH
Pecriyonmukn KaszaxcraH B IpOJOBOJBCTBHM M ChIpbe. [IpHOPHUTETHBIM HAampaBiIeHHEM TEXHHYECKON
MOJUTHKY B arpONPOMBIIIIIEHHOM KOMIIIEKCE, a TAKKe B JICTKOW M MHIIEBO MPOMBIIIIICHHOCTH B HACTOAIIIEE
BpeMs  SBISIeTCS  pa3paboTKa CHCTEMBl  ONEPAaTHBHO-TIEPCHEKTHBHBIX Mep IO  OOECIICUCHHIO
CEeNbXO3MPON3BOJNUTENCH KAdeCTBEHHBIM, OSKOJIOTMYECKH YHCTHIM, O€30MacHBIM M  BBICOKOHAJIEKHBIM
obopynoBanueM. JloMUHHpYOMKE U KpaiiHe HeOIaronpusATHBIC MPOM3BOJICTBEHHBIC YCIOBUS BBIHY)KIAIOT
HPOU3BOJUTENS HE HA 1epepabOoTKy, a Ha Peal3allHio ChIPbS.

Knouesvie cnosa: MCKpOBOM paspsill, )KUP, OPTaHUYCECKUE OTXOJbI, YIapHas BOJIHA, APOOJICHHE, KOCTHAS
Mmacca.
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