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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 in the 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—-10mm. 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.
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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 closed, 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 result of 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 was 25 % [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 =10kV, |, =7mm, t ... = 32°C.
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Figure 5. Influence of the capacitance of the capacitor bank of an electrohydroimpulse unit for degreasing crushed bone
atuU =10kv, I, =7mm, t_..=32°C
During the study, the voltage was 10 kV, the temperature of the mixture was heated to 32°C. As you
can see on the graph, when grinding the bone to a fraction of 10 mm, the separated fat of the spine
was 12.7 %, and during grinding to a fraction of 2 mm was 13.9 %.
The influence of the capacitance of the capacitor bank of the electrohydroimpulse unit for
U=20kv, I, =7mm, =36°C degreasing 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
atU =20kv, |, =7mm, t =36°C
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Cepus «dunsukay. Ne 3(111)/2023 159



B.R. Nussupbekov, M.S. Duisenbayeva

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 electrohydroimpulse unit for degreasing crushed bone
aty =30kv, I, =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 (I ), 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 of 36 — 449 .
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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OprannkajiblK KAIBIKTAPABI 3JEKTPOTHAPOUMITYJIbLC JAiciMeH oHaey

Makanana cyiiek MaccacblHaH Maiiibl AJIEKTPOTHIPOUMITYJIEC SAICIMEH ally 3aHJIBUIBIKTAaphl, TEXHOJIOTHS
napameTpiepi JKOHE KOHIBIPFBUIAD KapacThIPbUIFaH. DBYTiHrI TaHIa aybUINIapyallbUIbIFbl LIMKI3aThIH
OHJEHUTIH OHEPKACIN calajapblHIa OHIIPICTIH ecyi JKOHe OHBIH THIMAUITIHIH apTybl KeOiHece MIMKi3aT
pecypcTapbl MEH OJIapJIbIH canachiHa FaHa eMecC, COHBIMEH KaTap KYH[bl KOMIIOHEHTTEpAI aly/blH apTybIHa
na OainaHBICTBL. OHAIpiCTE OHIIPIIECTIH OHIMHIH JKOFAlyblH a3alTy, MBICAlbl, KaHT, Kpaxmal, Mai,
OHJIPYIIH OHTAIIBI JKOJIAPhl MCH OMICTEPIH KOJIAHA OTBIPHIM, AailblH OHIMHIH HIBIFBIMABUIBIFBIH €I19Yip
apTTeipa amaael. Hotmxkecinne Oalinmanpictapasl Oy3y, Mall JkacyllajapblH TiHIEpAE YCTay JKOHE
JKacymlIanapAblH e3iH Oy3y YIIH JKeTKUIKTI KbICBIM HUMITYJIbCTapbl 0ap KYIITi T'MAPABIMKAIBIK COKKbUIAP
naiiga Oomanpl. COHBIMEH KaTap Makajlaga CyHeKTeH Mai ally TEeXHOJOTWSCHl KapacThIPBUIFaH.
ATpOOHEPKICINTIK KEIIEHHIH Heri3ri MiHAETI — aybpUINIapyallbUIBIFel OHAIPICIH OPHBIKTH IaMBITY,
Kazakcran PecrmyOnmmKkachIHBIH —a3BIK-TYJIK TI€H [IHKIi3aTKa KAKETTUNrH TOJBIK KaHAaFaTTaHABIPY.
ATpOOHEPKICINTIK KEUIeHAEri, COHIAi-aK JKeHUT XOHE TaMaK ©HEpKICIOIHIeri TEeXHUKAIBIK CasCaTThIH
0aceIM OaFrbITHI Ka3ipri yaKpITTa aybUIIApyalIbUIBIFGl OHIIPYIIIEpiH Ccamalibl, SKOJIOTHSUIBIK Ta3a, Kayimcis
JKOHE CEHIMALTIN JKOFaphbl yKaOIBIKTAPMEH KaMTaMachl3 €Ty JKOHIHAEri KeAeN-NepCIeKTHBANIBIK IIapanap
JKyheciH o3ipiey. backlM jkoHE eTe KOJaichl3 OHIIPICTIK >KaFdailiap eHIIpYIIiHI KaiiTa eHaeyre emec,
IINKI3aTTHI caTyFa MOXOYp eTesi.

Kinm ce30ep: YIIKBIH pa3psbl, Mall, OpraHUKAIBIK KAIBIKTAP, COKKBI TOJIKBIHBI, YCAKTAy, CYHEK Maccachl.

b.P. Hycyn6exos, M.C. Jlylicen6aeBa

HepepaGOTKa OPraHm4veCKUX 0TX0A0B ICKTPOruaApouMIyJbCHBIM METOA0M

B cratee  paccMOTpeHBI ~ 3aKOHOMEPHOCTH,  MapaMeTpbl  TEXHOJNOTMH W YCTAaHOBKH  JUISA
3NIEKTPOTHIPOUMITYJIbCHOTO H3BJIEUEHMS JKMpa W3 KOCTHOM Maccel. Ha ceromgmsmHmMit meHb poct
MPOU3BOJICTBA M TOBBIMIEHHE €ro 3(G(QEKTHBHOCTH B OTPACISIX HPOMBIIUICHHOCTH, IepepadaTsIBaromeit
CENIbCKOX03AHCTBEHHOE CBIPbE, B 3HAUMTEIbHOM Mepe 3aBUCUT HE TOJIBKO OT CBIPHEBBIX PECYPCOB M HX
KauecTBa, HO W OT IOJHOTHl HU3BJIEYEHHsS IEHHBIX KOMIIOHEHTOB. COKpallleHHe MOTepb H3BJIEKaeMOI0
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NpOJyKTa B MPOU3BOACTBE, HANPHMEpP, caxapa, Kpaxmalna, )KHpa, MOXET CyLIECTBEHHO IOBBICHTH BBIXOJ
TOTOBOH MPOMYKIMHU IPU HCIOJIb30BAHUM ONTUMATBHBIX CIIOCOOOB M METOAOB U3BJIcUeHHUs. PesymbraTom
SBJAIOTCA MOIIHBIE THAPABIMYECKHE YAApbhl C HMMITyJbCAaMH JABIEHMS, JOCTATOUHBIMU AN yAEpKaHWS
JKUPOBBIX KIETOK B TKaHM, paspyLICHUS CBs3edl M caMux KIETOK. B Hacrosmed crarbe paccMOTpeHa
TEXHOJIOTHs W3BICUCHUs JKUpa U3 KocTed. OCHOBHas 3ajada arpoONpPOMBIIUICHHOTO KOMIUIEKCA —
YCTOHYMBOE pPa3BUTHE CEIBCKOXO3SHCTBEHHOTO MPOW3BOJICTBA, ITOJHOE YIOBIETBOPEHHE ITOTpeOHOCTEit
Pecrry6mkn  KazaxcraH B TIPOJOBOJIBCTBHM U ChIphe. [IpHOPUTETHBIM HaNpaBiIeHHEM TEXHHYECKON
TOIUTUKY B arpONPOMBIIITIEHHOM KOMIIIEKCE, a TAKXKE B JITKOH M MUILEBOI MPOMBIIICHHOCTH B HACTOSIIEE
BpeMsl  sBIsieTCs  pa3pabOTKa CHUCTEMBl  ONEPAaTHBHO-TIEPCHEKTHBHBIX Mep 1O  O0OECHEeYeHHIO
CEIbXO3MPOU3BOANTENEH KaueCTBEHHBIM, O3KOJIOTMYECKM YHCTBIM, O€30MacHBIM M  BBICOKOHAAEKHBIM
obopynoBaHueM. JloMUHHpYIOIIUE U KpaiiHe HeONarompusTHBIE MPOU3BOICTBEHHbIE YCIOBHS BBIHYXKAAIOT
MPON3BOJNTENS HE Ha IepepaboTKy, a Ha pealnu3aniio CHIPbsL.

Krroueswvie cnosa: UCKPOBOU pas3psill, )KHUP, OPTaHMYCCKUE OTXOJBI, YAapHas BOJHA, IPOOJICHUE, KOCTHAS
Mmacca.

References

1 Sokolov, A.A. (1970). Tekhnologiia miasa i miasoproduktov [Meat and meat products technology]. Moscow: Pishchevaia
promyshlennost [in Russian].

2 Stabnikov, V.N., & Barantsev, V.l. (1985). Protsessy i apparaty pishchevykh proizvodstv [Processes and apparatus of food
production]. Moscow: Agropromizdat [in Russian].

3 Lysyanskiy, V.M., & Grebenyuk, S.M. (1987). Ekstragirovanie v pishchevoi promyshlennosti [Extraction in the food
industry]. Moscow: Agropromizdat [in Russian].

4 Liberman, S.G. (1982). Proizvodstvo pishchevykh zhivotnykh zhirov na miasokombinatakh [Production of animal fats in
meat processing plants]. Moscow: Pishchevaia promyshlennost [in Russian].

5 Dzhafarov, A.F. (1990). Proizvodstvo zhelatina [Gelatin production]. Moscow: Agropromizdat [in Russian].

6 Nussupbekov, B.R., Satybaldin, A.Zh., & Seysenbek, G.E. (2001). Vliianie temperatury na elektrogidravlicheskii sposob
izvlecheniia zhira iz kostnoi massy [The effect of temperature on the electrohydraulic method of extracting fat from bone mass].
Vestnik Karahandinskogo universiteta. Seriia Fizika — Bulletin of the University of Karaganda. Physics series, 1(21), 103-106 [in
Russian].

7 Kusainov, K.K., Nussupbekov, B.R., & Beisenbek, G.E. (2007). An elektrohydraulic metod of removal of fat from bones.
Eurasian Physical Technical Journal, 4, 2(8), 57—61.

8 Seysenbek, G.E., Nussupbekov, B.R., & Kusaiynov, K. (2008). Energeticheskie kharakteristiki elektrogidroimpulsnogo
sposoba izvlecheniia zhira i belka iz kostnoi massy [Energy characteristics of the electrohydroimpulse method for extracting fat and
protein from bone mass]. Vestnik Evraziiskogo natsionalnogo universiteta imeni L.N. Gumilyova. Seriia Fizika — Bulletin of
L.N. Gumilyov Eurasian national University, Physics series, 2(62), 165-173 [in Russian].

9 Nussupbekov, B.R., Seysenbek, G.E., Shaymerdenova, G.M., & Turlybekova, R.S. (2009). Sposob obezzhirivaniia kostnogo
syria [Method of degreasing bone raw materials]. Nauchnaia zhizn — Scientific life, 2, 30-33 [in Russian].

10 Nussupbekov, B.R., Seisenbek, G.E. Musina, G.I. & Kusaiynova, D.K. (2012). Sposob izvlecheniia zhira iz kostnoi massy
[Method of extracting fat from bone mass]. Vallikhanovskie chteniia: Materialy Mezhdunarodnoi nauchno-prakticheskoi konferentsii
Kokshetauskogo gosudarstvennogo universiteta imeni Sh. Ualikhanova — Valikhanov readings: Materials of the International
Scientific and Practical Conference of the Kokshetau State University named after Ch. Ualikhanov. Kokshetau, P. 147-151 [in
Russian].

11 Kusaiynov, K., Nussupbekov, B.R., & Seisenbek, G.E. (2008). Synergeticheskie aspekty protsessa izvlecheniia zhira iz
kostnoi massy pod vozdeistviem samoorganizuiushichsia podvodnykh impulsov [Synergetic aspects of the process of extracting fat
from bone mass under the influence of self-organizing underwater impulses]. Prikladnaia sinergetika v nanotekhnologiiakh “FiPS-
08”: materialy piatogo Mezhdunarodnogo mezhdistsiplinarnogo simpoziuma — Applied synergetics in nanotechnology “FiPS-08":
5th Symposium Interdisciplinary International symposium, 268-271 [in Russian].

162 BecTHuk KaparaHgmMHCKoOro yHusepcureTa



