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PA3PABOTKA TEXHONOI'M NONYYEHUA BECIJTAMEHHbIX
MCTOYHUKOB SHEPTUN

K. XKymaxaHn™?, E. Tuneybepdu?, E.K. OHeapbaeg®
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AHHOTALNA

B cratbe paccmaTpmBaroTCA MHOrMe npenmyllecrtea nojy4deHuna ©ecnnameHHo HarpeBaTeanon CMecCHn Ha
OCHOBE€ MOopOLUKa MarHna n rmgpokcmnga Hatpma n TeXHonorna nonyvyeHmna NCTO4HUKOB GecnnameHHow QHEpPrnn
B pe3ynbTaTe 3K3OTepMW—IeCKOI7I peakunn mexay xnopnaom MmarHua U ruapokcnaom HaTpusa. U,eJ'IbI'O ABNAeTCcA
noiny4veHune GecrnnaMeHHbIX HarpeBaTenelh Ha OCHOBE CMeCK MOpOLLUKa MarHuA. BO-I'IepBbIX, onpegenanocb
Gde)eKTI/IBHoe KOnun4yecTBo GecnnaMmeHHO HarpeBalou.l,eﬁ CMecu, a BO-BTOPbIX, KOJNTM4YECTBO IHEPIN peaKkunmn
HarpeBaTeanoﬁ CMecCH, TO eCTb CMeCU peareHToB C BOOOW, N CTEMNeHb UX KUCITOTHOCTU.

KnioueBble cnoBa: becnnameHHble HarpesaTenu, Kap6OHaT Kanbuuda, rmgpokcnag MmarHu4, Kap6OHaT HaTpua,

OoKCuA KarnbLud, 9K30TEPMUYECKAA 3HEpPrma.

BBenenue. B Hacrosiiee BpeMsi B CBSI3U C
IIUPOKUM HCIOJIb30BaHUEM OeCIJITaMeHHBIX Ha-
rpeBaTeniell Kak HOBOTO MCTOYHUKA XUMUYECKOTO
TEIUTa B Pa3BUTHIX CTpaHaX MHUpa OOJBIIOE BHU-
MaHHe yeaseTcst pa3paboTKe MX HOBOTO COCTaBa.
[TepBoHa4yanmbHO pa3pabOTaHHBIC IJI MCIIOIB30-
BaHUs B parone BoeHHocmyxkamnmx CIIIA, 6ec-
IJJAMEHHBIE 000TpEeBaTeIu TENephb SIBIISIOTCS Ya-
CTBIO paIliOHa BOEHHOCITY)KAIITUX B €BPOIEHCKUX
cTpaHax, Snonuu, Poccuu u apyrux crpanax. Ilo-
CKOJIBKY OecIiaMeHHBIe 000TpeBaTeN 00eCIeun-
BalOT MPOCTOM M OE30IMaCHBIM CIIOCO0 pazorpena
UM, B CTpaHax BocTouHoit A3um nx 00beIuHs-
10T B O/THOH ymakoBke ¢ (hacTdynaom, mo3ToMy OHU
YAOOHBI [T TYPUCTOB U aJILITMHUCTOB.

Hcropust MHOTMX wW300peTeHui B 00JacTH
XUMUYECKUX UCTOYHUKOB TEILIA, HCTIOIb3YyEMBbIX
JUTSL OCHAITICHUSI eMKOCTEH JIJIsl HarpeBa HEeropro-
YUX MUIIEBBIX MTPOIYKTOB CaMOHArPEBAIOIUMU-
Csl YCTPOMCTBAMH, YXOIHUT KOPHSMH B JAJICKYIO
JaBHIOIO ucTtopuio. HeobxomuMocTh cHaOX)eHUs
COJIIAT YCTPOMCTBOM JIJIsl TIOAOTPEBA WHINBHTY-
aJBHBIX PAIIMOHOB ObLIa BBISBIICHA €IIE JI0 pa3-
pabotku oborpeparenss Ra-tion. IIpensapurensb-
HBIM aHAJIN3 CUCTEM OTOIUIEHHUS MOKA3bIBAET, YTO
ONTHUMAaJIbHOE YCTPONCTBO VIS TIO0TPEBa palu-
OHOB Ha M30JIMPOBAHHBIX YYaCTKax - JIerkoe, 06e3-
omacHoe M yno0HOE B HMCIOJIb30BaHUU, HEJIOPO-
roe, He TpeOyeT YCTaHOBKH MJIM BOOOIIIE HE yCTa-

HaBJIMBAeTCsl, OBICTPO HarpeBaeT MUILY, MPOITy-
CKaeT TeIlI0 BO BpeMsl ABM)KEHUS U HE BBIIEISIET
mwiams. . Houbto OecriiameHHbIN oOorpeBareib
MOKHO HCIIONIb30BaTh 0e3 BU3yallbHOM MOJIH-
CH, OH HE MOJIBEP>KEH BIIMSHUIO BETpa U HEIO-
roabl. Takum 00pa3oMm, TEXHOJIOTHUS MOTY4YEHHS
CaMOHArPEBAIOIINUXCS TMOKPHITUNA H3BECTHA YKe
0osiee MHOTHX JIET, IPU MX Pa3IM4YHOM COCTOS-
HUU IIAPOKO UCTIONB3YIOTCS TOPOIIKOBBIE CMECH
JUIS HETOPIOUMX Harpemareneil. B peakiuu mox-
HO HCIMOJNb30BaTh CMeCh KapOoHaTa KaJbIlus,
KapOoHaTa HaTpuUs, OKCHJA KaJbLUs U MOPOIIKa
amomuHus. J[pyroi Tun GecriiaMeHHOTO Harpe-
BaTellsl palMOHA COMAEPHKUT IMAKEThl U3 OBICTPO
OKHUCJIAIOIINXCS METAJJIOB, TAKUX KaK MarHui,
KOTOPBIE BBI3BIBAIOT SK30TEPMUUYECKYIO PEAKIIUIO
npu go0aBiaeHuu BobI [1,2].

XapakTepucTHKH H OCHOBHbIE KOMIIOHEH-
Thl 0eCIUIAMEHHBbIX HArpeBarTeJiei

becnimamennsie oborpeBareny - OAMH U3
aNbTEPHATUBHBIX ~ MCTOYHUKOB  XMMHYECKOM
SHEPTUH, UCTIOIB3YyEMbIX B Pa3IMYHBIX MOJIEBBIX
yclnoBusix. J{js TypuCTOB, albMUHUCTOB, OXOT-
HUKOB, BOGHHOCTYXaIuX U T.A. M3BecTHO, 4TO
JIONU HYXKIAIOTCS B OAHOPA30BOW MUINE U TO-
TpebmstoT ee. OnHOpa3oBas Mocyaa COCTOUT U3
cOopHOl ynakoBkH. bitoga MOXXKHO IPUTOTOBUTH
3a 10-15 mMuHyT, 3ameyaTtaB UX B F€pMETUYHOM
Bakyyme. OTHOpa30BbIe TOTOBBIE OJF0a MOKHO
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OBICTPO MPUIOTOBUTH MPH BBHICOKUX TeMIEpary-
pax, HO B TOJIEBBIX YCJOBHUSX, Pa3BelEHHE KO-
CTPOB BPYUHYIO HEA((PEKTUBHO U MPEICTABIAET
OTAaCHOCTh JJISl OKPYXKAIOLIEH cpeabl U Jone.
Hcnonb3oBanue OecriaMeHHBIX oOorpesareneit
JUI TIpeOTBpAILEHUs] TaKUX HEyJOOCTB CTallo
IIMPOKO paclpoCTpaHEeHHBbIM. B nomonHenue k
BBIILICYIOMSIHYTBIM LIEJIIM, OecIuiaMeHHbIe 000-
I'peBaTEIMUCIIONB3YIOTCS Ha KOpaOssx, JOAKax
U B IpyMNIax pearupoBaHUs Ha CTUXUIHbIE Oell-

CTBMSI JUIsl MPUTOTOBJIEHMS MUIIM U 0OOrpeBa
HEIPOIOBOJILCTBEHHBIX TOBAPOB BO BPEMsI YKPBbI-
TUA 17151 BOeHHOcyxamux. B 1990-e rogs! npo-
U3BOJICTBO O€cIJIaMEHHBIX oborpeBareneit ams
ucnoap3oBaHus Toabko B apmuu CHIA cocras-
J5U10 24 MWUIAOHA €QUHUL] B MECSLI.

[Takets! GecraMeHHBIX oOorpeBaTesneil co-
cTosiT U3 oborpesareneil. HarpeBarenbHeblil 21e-
MEHT IpeCcTaBiseT co0oil Oenblii MOPUCTHIN Ma-
KET, COACpKAIINN IK30TEPMUUECKYIO CMECH.

Pucynoxk 1 - becnimamenHsle HarpeBaTeau

B OecriaMeHHBIX HarpeBaTessix B KauyecTBe
HarpeBaTeIbHOTO 3JIEMEHTA HCIOJb3yeTcsl Oe-
JIBI MTOPUCTBIA MEIIOK C XMMUYECKOU CMECHIO.
IIpu KOHTaKTE C BOIOM HarpeBaTeIbHbBIN JJIEMEHT
BBIIEIISIET 3HAYMTEIBHOE KOJMYECTBO TEIJa, 1c-
napsist By B nakere. Bech npoiecc mpoucxoaut
BHYTpH HarpeBaTreilbHOro makera. KommdecTBo
OecIIaMeHHOT0 JIeMEHTa COCTaBIsIeT 0koJo S0-
60 1. 1 pasmep 30 * 20 cm. Bpemst ux momHOTO
HarpeBa cocrtasiser 10-15 munyt [3]. bBecrna-
MEHHBIE HarpeBaTeIM MOTYT XPAHUTHCS J10 2 JIET
npu BIAXHOCTH He Oonee 70% u Temmeparype
-40 + 400C. B 3aBucuMOCTH OT THIa OecIIaMeH-
HOTO HarpeBarelisi BCe STH 3HAYCHUs MOTYT He-
3HAUUTENIFHO OTJINYATHCS.

Marunmuiicogepskamue 6ecrniaMmeHHbIe 000-
rpeBare..

becriamenHble HarpeBaTeian BIEpPBbIE MOS-
BWJIMCh KaK dHEpreTHueckue momymku. Ux xu-
MHUYECKHE CBOWCTBA M XapaKTEPUCTUKU OBbLTH
n3yueHsl Zesto Therm. DHepreTuueckue momy-
KM COCTOSUTM W3 JIByX KOMIIOHEHTOB - BHEIIIHE-
r0 KapTOHHOTO TOKPBITUS M THOKOW OTMOPHI st

XMMHUYECKOTO0 HarpeBaTelis, MPUIIMTHIX BOKPYT
yIuloTHeHMsI HarpeBarens. [logymika 1 Xumu-
YECKOT0 HarpeBaresl CoCTosia U3 CIEeIYIOUX
HETOKCUYHBIX MHIPEUEHTOB: MOPOLIOK METa-
JINYECKOTO MAarHus, MOPOLIOK JKeJe3a, MOJIUITU-
JIEH CBEPXBBICOKOW MOJIEKYJISIPHON MacCCHhI, IIOJIN-
STUJIEH BBICOKOM IIJIOTHOCTH, KOJUIOUAHBIA JUOK-
CUJI KPEMHHUS U aJKOKCWJIAT ciupra. PeareHTsl
CMEIINBAJIY, BBUIMBAJIA B 3JIEKTPOABI U IEepeMe-
LIMBaJIM IpU TeMneparype okoio 135 ° C [4,5].

DNEeKTpOXUMHUYECKHE HarpeBaTebHbIE 3Jie-
MEHTHI AaKTUBUPYIOTCA TPHU JOOABICHUH BOIBI.
[Tocne peakuuu ¢ Bogoi 00pasyercs HETOKCHY-
HBIM 0CTaTOK, KOTOPBIM COCTOUT U3 ci1aboro pac-
TBOpa runpokcuna maraus [Mg (OH) 2] B ¢u-
3MOJIOTUYECKOM pacTBope. Peakiuu U nmpomyKThl
MEXJ/y MarHUE€BBIM aHOAOM MU JKEJIE3HBIM KaTo-
JIOM JIEJIATCS HA TPU THUIIA.

1. DnexTpoxuMusyeckas peaKus:
Karon O, + 2H,0+4e—40H" (1)

Anon 2Mg—2Mg?** +4e (2)

Hoeocmu Hayku KasaxcmaHa. Ne 3 (158). 2023 ' 7
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2.Koppo3zus
Mg+2H,0— Mg(OH), 3)
Mg*+ 2Cl—MgCl, (4)

3.Peaxuus runponusa
MgCL+H,O+OH—Mg(OH)CI(H,0)+CI" (5)

[IpoayKkThl peakiuu: THIPOKCHUI MAarHus,
TUIPAaTUPOBAHHBIN THAPOXJIOPH MarHus U raszo-
obpasnbiii Bogopon. Korna HarpeBarens Becut 20
rpaMM U MOJHOCTHIO aKTUBUPOBAH, OCTATOUYHBII
marepuan cocrout u3 NaCl, Mg (OH),, nopom-
Ka OKCHJIa )KeJie3a, MOJIMATUIIEHa CBEPXBBICOKOM
MOJIEKYJISIPHOM MAaccChl, MOJUATUIIEHA BBICOKOH
IUIOTHOCTH U HEOOJBIIMX KOJIMYECTB AMOKCHIA
KpeMHusi U ankorois. OOpa3syromuecs OCTaTKu
TUIPOKCHJIa MarHUsl U COJM HE BJIMSIOT Ha IO-
JUMEpPHbIE MaTepuabl, TaKue KaKk MHUajbl WU
o dup. Takum oOpa3zom, HarpeBaresab HE T0-
BpPEKIA€T BHEIIIHUH CJIOM MENIKa, KOTOPbI HAX0-
JUTCSI B HETIOCPECTBEHHOM KOHTAKTE BO BpeMsi
peakuuu Harpesa [6].

W3BecTHa »HK30TepMHUYECKas KOMIIO3UIUS
Juisi OecIUlaMeHHBIX HarpeBarelieid, KOTOpYIOo
MOJYyYaroT B IIAPOBOM MEJIbHUIIE, COCTOSIIIEH U3
KEJIe30Co/IepKAIIero MOpPOIIKa MarHus, COJU
NaCl, moBepXHOCTHO-aKTUBHOTO BEIIECTBA W
aHTUApUJA MHUIIEBOW KHUCIOTHl B KaueCTBE pe-
ryngaropa pH. Kucnoroit MOKHO MponuTarh mo-
PHUCTYIO YIIaKOBKY 9K30T€PMHYECKUM COCTABOM.
Kucnelii pH perynupyercs B nnanazone 4-7, mo-
TOMY YTO pEaKIUsi MarHusi ¢ BOAOW OYEHb OblI-
cTpas npu HU3koM pH U oueHb MenneHHas npu
BeicokoM pH. HemocTaTkoM 3TON KOMIO3WIIMU
SBIIAETCS HAJUYUE TIOBEPXHOCTHO-aKTHBHBIX
BEILIECTB, aHTUJPHUIOB MM CBOOOIHBIX KHUCIIOT,
KOTOpbIE CHIKAIOT JOJII0 MarHus B COCTaBe
KOMIIOHEHTA U, CJIE0BATeNIbHO, YMEHbIIAIOT Te-
IUTIOBBIAEIeHNE KoMITo3uTa. Hanbonee Oin3kum
TEXHUYECKUM PEIICHUEM SIBIISIETCS TOPOLIKOBAs
CMeChb, IK30TEPMHUUECKHU pearupyomas ¢ BoJaou
B OecrulaMeHHOM HarpeBarelie, cocTosmas U3
MHO)KECTBAa KOMIIOHEHTOB, COCTAaBIISIFOIINX K-
30TEPMHUYECKYI0 CMECh B MaKeTe M3 JIByX He-
TKaHbIX MOJUCTUPOJIOB, & UMEHHO Jedopmaro-
pa, “HepTHOTO HamoiaHuTeNs U mopomka NaCl.
B cmech 100aBiIAOT MHEPTHBIN HANOJHHUTEH
B Ka4eCTBE CTaOMIM3aTopa peaklUUd MarHus C
BOJIOM. B pe3ynbrare gosisi MarHueBoro CruiaBa
YMEHBIIAETCs, YMEHbILIast 00IIYIO TEIIOTY KOM-
mo3uTa [7].

[Tonymku »n€KTPOXMMUUYECKUX HarpeBare-
nell aKTUBUPYIOTCS MpU A00aBneHuu Bojbl. [lo-
Clie peakIiy ¢ BOAOKH 00pa3yeTcsi HETOKCHYHBIH
OCTaTOK, KOTOPBIF COCTOUT U3 CJ1a00ro pacTBOpa
ruapokcuaa maruus. CoracHO MaTeHTy, TeMIe-
parypa 4 r Mg 151 r nuiuu, conepaxameid 5% Fe,
cocTaBisieT okoyo 55 © C; MuHHUManbHas TEM-
neparypa 21 °C, makcumansHas 76 °C. Bonopog,
TaKoM Kak rasz u map, BbIJCISETCS U3 paguaTopa.
["a3000pa3Hblil BOJOPOM OBICTPO pasiaracTcs U
He omnaceH. [lombITKH 3a)keub BOIOPOJ, OTKPbI-
THIM IIJJAMEHEM M UCKPOH HE BBI3OBYT BO3ropa-
Hud. Temno nepegaeTcsi OT YNaKOBKHM K IHILE B
COOTBETCTBHUH C €€ TEIUIONPOBOAHOCTHIO. Terio
BBIJICIIACTCS PU PEAKIIMU METAJNIMYECKOTO Mar-
HUS C BojoH [8].

Mg+2H O—Mg(OH) +H +Q (6)

[AH= -351x/I»/Mo1Bb |

B crarpe [9] mpencraBieHbl HOBBIE Oecriia-
MEHHBIE 3JIEKTPOMAarHUTHBIE 00OTpeBaTeNn s
IIOJI0rpeBa B MOJIEBBIX yCI0BUAX. OH UCIIONB3YET
TUCTEPE3UC U TEIUIOBYI0 BUXPEBYIO DHEPIUIO B
TBEPAOM JKE€JI€3€ U TEIUIOBYI0 DHEPIHIO0 KOpPOT-
KOT'O 3aMbIKaHHs B KOPOTKUX MEIHBIX CTEPKHAX
Juld HarpeBa pauuoHa. IIpuBenena maremaru-
gyeckass MoJleNib OecIuilaMeHHOTo o0orpeBaTers,
OCHOBaHHAasi Ha OOpaTHOM pacueTe YBEIMUYCHHS
TEMIEPATYpPhl U 3aTPAT B IEKTPUUECKUX MAIU-
Hax. AHaJIU3 NOCIEAHUX JIEMEHTOB TPEXMEPHO-
IO BPEMEHHOIO Ilara IOKa3bIBaeT paclpeese-
HUE MarHUTHOTIO I0JI1 U BUXPEBOIO TOKA, a TaK-
K€ CUTHAJI TOKa KOPOTKOT'O 3aMbIKaHUS B Harpe-
BaTelle U TEIUIOEMKOCTh HarpeBarellsl C pa3HbIMU
CKOpOCTSIMHU BpauieHus. . HakoHel, mpencrasiieH
9KCIEPUMEHT U MOCTPOECHBI KPUBBIE MOBBILLICHUS
TEMIIEPATYpbl HArpeBaTesl IPU pa3IudHbIX CKO-
poctax. Mccnenosanue, NpeacTaBIeHHOE B 3TOU
cTarhbe, co3ano 6a3oByio miaarhopmy JUIs 1ajb-
HEHIINX HWCCIEIOBAaHUN TaKux obOorpeBarencil.
Kak ynomuHanocs Bblllle, KOMIIO3UIIUU Ha OCHO-
BE€ MArHus MMEKT HECKOJIBKO HeNOCTaTKkoB. M3-
BECTHO, UTO CBOMCTBA MArHUs B3aUMOJICHCTBYIOT
C BOJIO#, 4TOOBI paccenBaTh TEIUIO. Peakius mpo-
texaeT HUxke pH 8,5. ITosimenue pH npuBogut
K MAaCCHUBALIUU MOBEPXHOCTH, YTO MPEMSATCTBYET
B3aMMOZECHCTBHUIO U OCTAHABJIMBAET BHITECHEHUE
BOZOPOAHOIO MarHus u3 Bozswl. IIpakTtuyeckoe
HCTIOJIb30BaHUE TOTO B3aUMOJCHCTBHS TpeOyeT
BBEJICHUS JIOIIOJHUTEIbHBIX COCIUHEHUH, BIUs-
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roux Ha pH cpensl, 4ToOBI peryinpoBarh CKO-
POCTb MarHueBON peakuuu. AHTUIPHUIBI KACIOT
1 CBOOOJHbIE KUCIOTHI JEHCTBYIOT KaK YCKOpPU-
TEJH, B TO BpEMs KaK COJIM CHJIBHBIX OCHOBAaHUI
Y coJH c1a0bIX KUCIIOT, TAKHe Kak OMKapOOHAaTHI,
kapOoHatbl, pocdarel u nmonmudocdarsr menoy-
HBIX METAJUIOB, TUAPOKCHUJL KAJIbLMS U T.J. MOXKET
JEMCTBOBATh KaK 3aMeUIAIOIIAsl PEaKIusl.

Becniiamennbie o0orpesare/in Ha OCHOBE
PA3JIMYHBIX XMMHYECKHX COeJUHEHUIT

Jist u3roToBiIEeHUs OeCIIIaMEHHBIX HarpeBa-
TEJIEeW HMCIOIb30BAJIOCH MHOKECTBO PEArcHTOB.
bbuy Mcnonb30BaHbl OKCUBI, TAKHE KaK OKCHJ
CTPOHLIUSA, OKCUJIBI Oapus U JApyTHe, a TAKKe UX
TUJpaTalys, HO OKCHJ KaJiblus Oojee peHTabe-
JIeH, 4YeM OKcubl Oapus u ctpoHwms [10,11].

IToMumo MarHuiiconepKalux KOMIIO3UTOB B
MIOPOIIKOBBIX CMECSIX Ha OCHOBE KapOOHATOB U3-
y4aJlUCh TaK)Ke COEMHEHMs C KapOoHaTraMH Iiie-
JIOYHBIX MeTa/LIOB. VIcTOpHS UCTIONIB30BaHUs Kap-
OOHATOB IIEJOYHBIX METAJIOB TAKKE U3ydalach C
JpEBHENIINX BpeMeH. baHku, KOTOpBIE SIBIISAIOTCS
HarpeBaTesIbHbIM KOMIIOHEHTOM KapOoHaTa Iiie-
JIOYHOTO MeTaJl1a, MPpou3BoaATCs ¢ Hayana 1900-x
TOJIOB U B OCHOBHOM HCIOJbB3YIOTCS ISl TOPHBIX
JKCIIeUUMNA U ucciaenoBanuil. Hampumep, ame-
pUKaHCKUW BO3ayXoruiaBarenb Anan Pamcu Xon-
cu [12], KOTOpbIi BBIUIPal TOHKY Ha BO3IYLIHOM
mape Ha KyOok I'opnona bennera B 1910 romy
BMECTE CO CBOUM KOJUIETOM, CKas3all, YTO B3sUI C
coboit Tpu GaHkM ropsiuero cyna. [pyroit amepu-
KaHCKH apxeonor, Xupam bunrxam, [13] onucan
B cBOEH KHMre «COOTEYECTBEHHUKN», KaK OH €11
KOHCEPBBI BO BpeMsl CBOEro myremecTBus B FOx-
Hyto Amepuky ¢ 1909 no 1915 ron. Onnako, He-
CMOTpsI Ha 3TO, «yMHas» yIAaKOBKa HE NOIy4Hsa
LIMPOKOIO pacnpocTpaHeHus. Benp Bo Bpems
BOMHBI BCE CAMOHAIrpEBAIOILNECS KOHCEPBBI Xpa-
HWINCH JJIs1 UCIIOJIb30BAHUS B BOCHHBIX LIESIX U
BEPHYJIMCH Ha ITPUIIABKHU TOJIBKO YEPE3 IIECTB JIET.
Ho naxke Torna oHM He NONB30BAINCh MAaCCOBBIM
CIIPOCOM, B OCHOBHOM H3-3a BBICOKHX LieH. [ToaTo-
My TE€XHUKa CaMOHAarpeBa JaBHO CTajla BOEHHBIM
«opyxuem». MojieM siBiIseTCsl MMOHEPOM B o0a-
CTH TEXHOJIOTUU CaMO3apsAKH B yIakoBke — Mp-
Th10 CHpII, KOTOpBIN celiyac Bo3masisaeT Stean To
Go [14], a B 2002 roxy cran IupeKTopoM IO pas-
BuTHio B Thermotic Developments. CranaapTHbie
KyBLIMHBI €eMKOCTBIO 330 M1 CO3/1aHbI HA OCHOBE
TepMOOIIOKa, COCTOSIILIETO U3 IBYX YacTei: ofHa —
BOJIa, Ipyrasl — OKCUJI KaJIbLUs, N3BECTHAS KaK He-
ramieHast u3BecTh [15].

HenocratkoMm sBisieTcss yaesbHas TEIIOTa
peakuun Menee 5 kJDx/r (MarHuil) U Hanuyue
JOTIOJIHUTENBHBIX COECJUHEHUM B CMECH Mar-
HUS, SBIAOLICHcS 0aaiacToM, CHUXAIOIIUM
cofiep)KaHHEe OCHOBHOTO KOMIIOHEHTa BbIOpoca
ToruBa. KpoMe TOro, cocraBbl XapaKTepU3y-
I0TCS HEPAaBHOMEPHBIM pAaCIpellelICHUEM TeIlla,
WHTEHCUBHBIM TOJBKO Ha HaudajbHBIX CTAIUAX
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM,
YTO SBJISIETCS CYIECTBEHHBIM HEOCTATKOM IIPO-
1iecca TermIo00MeHa ¢ HarpeTbiM oobekToM. Jlpy-
rOf HEIOCTATOK — XapaKTep pPEeaKLUil OKUCICHUS
HE IT03BOJIIET KOMIIOHEHTAM CMECH CBS3bIBATHCS
B YCJIOBMSIX XPaHEHMsI U NPENONPENEIAET CIOXK-
HYIO CTPYKTYPY HECKOJIBKMX arperaroB Harpesa-
TeJIel, KOMIIPECCOPOB U JIpYyrux usnenuu. [lns
MHUIMAPOBAHUS PEAKIIMU KOMIIOHEHTbI He00XO-
JUMO TILATENIBHO NIEPEMEILATh, YTO MPEAOIpEIe-
TsieT HeyA0OCTBO X Hcmonb3oBanus [16]. Okuc-
JIUTEIIbHO-BOCCTAHOBUTEINIbHAS PEAKLUs OYEHb
aKTHBHA, HO B NPOIYKT BBIJENAETCS OOJbILIOE
KOJIMYECTBO BoJopona. lcmosnb3oBaHue 3TOM
peakuu MOXKET CO3JaTh OMACHOCTh BO3TOpaHUs
IIPY aBTOMAaTHUYECKOM YyIIakoBKe. becriameHHble
HarpeBaTesld UMEIOT HU3KYI0 aKTUBHOCTb U MHO-
rue peakuuu ¢ Bopou. Illupoko mcnonw3yrorcs
MarHueBo-KeJe3Hble OecIulaMeHHble Harpea-
Tenu. CIulaB CMELUBAIOT € NIEKTPOJIUTOM, COIIU
KOTOPOTO IOJIy4alOT B KAYECTBE DJIEKTPOJINTA, C
00pa3oBaHMEM CBEPXKOOPIUHMPYIOLIEH cMmecH,
KOTOpasi MHULUUPYET KOPPO3UI0 MarHus B Ma-
Tpule. II0BepXHOCTHO-aKTUBHBIE BELIECTBA yB-
JIAXKHSIOT OBEPXHOCTh cocTaBa Bogou. OH co-
JEPKUT OTHE3AILUTHBIE TIOJTMMEPBI, @ OKPBITHE
OecrulaMeHHBIX OOorpeBaresell BBIMOJIHEHO W3
LIEJUTIOI03bI ¥ IOJUMEPOB. MarnueBo-KeIe3HbIi
CIUIaB IIOCJE M3MENBUEHUs cMemuBaroT ¢ 3%
-HBIM PacTBOPOM XJiopuaa Hatpusi. OH Takxe J10-
0aBMJI KUCIIBIM aHTUAPU TSI IOAJIEpKAHUS TIpa-
BuibHOro pH. Jlo6aBmnsiercs Tonbko 3% xnopuaa
HaTpUsl, KOTOPBIN MCIIONIB3YETCS ISl NHULUUPO-
BaHUs peakLnu Mexay Bonoi u ciautkom. Korga
MOPOIIOK MarHusi CMEIINBAETCS € IMOJIUMEPOM,
OH IOJIABJISIET PacCIpOCTPaHEHNE TIaMeHH [17].

IIpenpinymumii aHanu3 nokasal, 4To paccma-
TPHUBaEMBbIE 3/1€Ch CUCTEMbI UMEIOT 0oJiee HU3KUE
MaTepuajbHbIE 3aTpaThl 110 CPABHEHUIO CO CTO-
MMOCTBIO BBIIIEYIOMSHYTBIX IUIAMEHHBIX Tope-
JIOK Ui OecIulaMeHHBIX HarpeBareliei, NCIOb-
3yromux coctaB Mg/Fe/monustuiieH BbICOKOM
IUIOTHOCTH. ['abGapuTHBIE pa3mMephl COCTABISAIOT
8,25%5,75%2,5 cm [18]. B cTrarbe yueHble cpaBHHU-
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JM TPU PA3HBIX COCTaBa OeCIUIaMEHHBIX Harpe-
BaTEIICH.

Omnu:

OCHOBHBIE PEaKIIUU, KOTOPbIE IPOUCXOAST B
BBILICYTIOMSHYThIX HarpeBatensx Mg / Fe / Gec-
IUTAMEHHBIX HarpeBaTelsiX ¢ MOJMITUIEHOM BbI-
COKOM IUIOTHOCTH:

Mg + H,0 = Mg(OH), + 2H,

becnmameHHbIl HarpeBarellb Ha OCHOBE OK-
cujia KaJabUus U XJIOPHUIA aJTIOMUHMUS:

2AICI, +3Ca0 = 2A1(OH), + 3CaCl,

BecriamenHsblii 00orpeBarenb Coaep KAl
OKCH/T KaJIBITUS M MATHOKUCH ocdopa:

3Ca0 + P,0, = Ca,(PO,),

OnucaHHbIe BBIIIE TBEP/IbIE MaTepUaIbl UMe-
10T Bec 64-97 1. [Ipu peakumu TBEpAOro BENIeCTBa
¢ Boziou Beizensiercs 158 k/[x tera. [IponsBoaut
JOCTATOYHO, YTOOBI BCKHUIISITUTH TOPSYYIO BOIY
U BbIIENSIET HEOONbIIOe KoMu4yecTBo napa. JlaH-
Hble 0 0€30MaCHOCTH MaTepuasoB IMOIyYeHbl U3
nacnopToB Oe3omacHoctu MarepuanioB (MSDS),
MIPEJOCTABICHHBIX TPOU3BOIUTEISIMH, a TaKKe
Sax and Lewis [19] (1987, 1988), Budavari (1989)
u Bretherick (1990). OcnoBno#i marepuain (CaO)
ynakoBan B kucibiid marepuan (AICI, u P0,).

CMUCOK JINTEPATYPbI

DTO MPUBOIUT K YBEIHMUYCHHUIO TETUIOBBIICICHHUS,
CBSI3aHHOTO C HEWTpalM3aIel KMUCIOThl U OCHO-
BaHUs. DTO MPUBOIUT K HEUTPAJILHOM U Oe3o1mac-
HOW yTUIM3alMU TPOAYyKTa (TIOCie 3aBepIIEHUs
peakiu HarpeBaHus). DPQPEeKT coueTaHUsl ITUX
JIBYX MarepuaioB 3aKIIOYaeTCs B MOBBIIICHUU
0€30MacHOCTH PabOYMX, TOABEPTAIOIINXCS CITy-
YaliHBIM pPa3liiBaM, TaK KaK CMECh MOXKET OBITh
HelTpanm3oBaHa 000N Bomoit. Croma BXOIAT
Cllyyau, KOrJa TBepAas IMbUIb MOMAAaeT Ha KOXY
WIN CIIM3UCTHIE OOOJIOYKH JIFONEH. XOTS KaXKIIblid
W3 HOBBIX MaTepHAJIOB, MOTYYEHHBIX MO OT/EIb-
HOCTH, SIBIIICTCS Pa3ApakaroIllMM M TOKCUYHBIM,
9TH MaTepHalIbl SIBISIOTCS KOMMEPYECKUMU TIPO-
QyKTaMu U OOBIYHO TiepepadaTrhiBaloTCs B OOIb-
mux Konuuectnax [20].

3axiouenue. Pa3nuyHble JUTEpaTypHbIC
JTAHHBIE TTOKA3bIBAIOT, HACKOIBKO aKTyalbHO H3Y-
YEHHE U OTPEICIICHUE SK30TEPMUYECKOTO COCTaBa
JUTSL Harpesa runy. VccnenoBanus 1o pa3padboT-
K€ U MOBBIIIEHUIO Ka4eCTBA KOMITO3UTHBIX CUCTEM
JUTsi OBITOBBIX OCCIUIAMEHHBIX MCTOYHHUKOB DHEP-
TMA Ha OCHOBE TAaKMX KOMIIOHeHTOB, kKak CaO,
Na2CO3, Al, MgCI2, NaOH. IIpousBoacTBo oTe-
YECTBEHHOW MPOIYKIIMH C BEICOKUMH MPEUMYIIIe-
CTBaMH TIEPE]] COBPEMEHHBIMH KOMITO3UTAMH JIS
OecIlaMeHHBIX UCTOYHHKOB SHepruu. Mzyuenue
(DPMBHKO-XUMHUYECKUX CBOMCTB KOMITO3UTHBIX CH-
cTeM OecIyITaMEHHBIX HarpeBaresel u pa3paboTka
TEXHOJIOTUH OTEYECTBEHHOTO IMPOW3BOJCTBA, IT0-
BBIIICHHS UX KaY€CTBA.
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TYWHOEME

XXymaxaH K., Tuney6epau E., OHrap6aeB E.K.

XAIbIHCBI3 SHEPI'A K634EPIH ANY TEXHONOINMACBIH 93IPNIEY

Makanaga mMarHUin yHTafbl XXoHe HaTpWUin TMAPOKCUAI Heri3iHAE XKarllbIHChI3 Kbl3AbIPFbill KOCMaHbl anyablH Kemn-
TereH apTbIKLWbINbIKTapbl MEH MarHuin Xnopuai >xaHe HaTpUn rmMapoKCUAIHIH apacbiHAa XYPreH 9K30TePMUSTIbIK
peakunsi HOTUXKECIHAE >KanbIHCbI3 3HEPTUS KO3OEPiH any TEXHOJOMUACLIH KapacTbipbingbl. MakcaTbl — MarHui
YHTaFbl KOcnachkl Heri3iHAEer XanbIHCbI3 Kbi3abIpFbiluTapAbl any. bipiHWigeH, XXanbIHCbI3 KbI3abIPFblLlL KOCMaHbIH,
TUiMAI Menuwlepi aHbIKTanabl, eKiHWiAeH, KbI3AbIpFbILL KocnanapablH, SSFHU peakTUBTEPAIH, KOCnacbIHbIH, CYMEH
peaKUMSICbIHbIH SHEPTUS MeIILIEpPIH XoHe conapablH KbIWKbINAbIK HETi3aik Aopexeci aHbiKTanabl.

Tyningi cesnep: XKanblHCbI3 KbI3AbIpFbiUTap, Kanbuuin kKapboHaTbl, MarHun rugpokcuai, Hatpun kapboHaThl,
KanbLMi OKCUAI, 3K30TEPMUSTIbIK SHEPTUSI.

ABSTRACT

Zhumakhan K., Tileuberdi Ye., Ongarbayev Ye.K.

DEVELOPMENT OF TECHNOLOGY FOR OBTAINING FLAMELESS ENERGY SOURCES

The article discusses the many advantages of obtaining a flameless heating mixture based on magnesium
powder and sodium hydroxide and the technology for obtaining sources of flameless energy resulted from an
exothermic reaction between magnesium chloride and sodium hydroxide. The aim is to obtain flameless heat-
ers based on a mixture of magnesium powder. First, the effective amount of a flameless heating mixture was
determined, and secondly, the amount of reaction energy of the heating mixture, that is, a mixture of reagents
with water, and the degree of their acidity.

Keywords: Flameless heaters, calcium carbonate, magnesium hydroxide, sodium carbonate, calcium oxide,
exothermic energy.
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NMPOAYKTOB NUTAHUA HA OCHOBE MOJIOKA PA3JINYHbLIX
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AHHOTALNA

BcTaTbenpeacTtasrneHbl pesynbTaTbl, KacaloLMecs NepcrnekTUB NPUMEHEHNS KO3bEro, KOObINbErO M BEPBIOKLENO
MOJioKa, B NMPOW3BOACTBE MPOAYKTOB OETCKOro M fevyebHo-NpodmnakTuyeckoro nutaHusi. HanpaerneHue no
KOHCTPYMPOBaHWI0 HOBbIX CrieLyanu3npoBaHHbIX MPOAYKTOB MUTaHUS SBMSIETCSA NEPCNEKTUBHbLIM A5 NMLLLEBO
1 nepepabaTbiBaloLWEen OTpaciv NPOMbILLIIEHHOCTU, MOCKOSbKY Hay4YHble pas3paboTku, CBSI3aHHbIe C HOBbIMM
TEXHOMOTUAMU M peLenTypamMy No3BOMAT B 3HAYMTENbHOW CTEMNeHn PaclUMpUTb acCOPTUMEHT MPOOYKTOB
[ETCKOro 1 ANeTUYECKOro MUTaHMS 1 MOBbICUTL Ka4eCTBO XWU3HM 1 300poBbs HaceneHus PK.

Knro4yeeblie csioga: KoObINbe MOMOKO,
I'IpO(bI/IJ'IaKTI/NeCKOG nnTaHune.

KO3be MOJIOKO, Bep6mo>|<be MOSOKO, OeTckoe W re4vyebHo-

Baxneiimim ycnoBuem obecrieueHus 310po-
BbS JICTEH, YCTOMYMBOCTH K JIEHCTBHUIO HH(DEKIINI
U JIpyTuX HEOIaronpusITHRIX (PAaKTOPOB U CIIOCO0-
HOCTH K OOy4YE€HHIO BO BCE BO3PACTHBIE TIEPUObI
SIBJISIETCSl pallMOHATIBHOE COATaHCUPOBAHHOE TIH-
taHue. Ha npoTsbkeHuM MocneqHux JIET, corac-
HO HMeIuxcs AaHHbIX Ka3zaxckod akazeMuun
MUTaHUS, OTMEYAIOTCS yCTOWYMBBIE HAPYIIEHUS B
CTPYKTYyp€E MUTaHUsA JeTeil. PalmoHbI uTaHus Je-
Tel W OJPOCTKOB B HAILIEH CTPAHE XapaKTEepHU3y-
I0TCSI IE(UIIUTOM TTOJMHE HACBIIIEHHBIX YKUPHBIX
KHCIIOT Ha (hOHE M3OBITOUHOTO TOCTYIICHHUS HKH-
BOTHBIX JKHPOB, BBIPAKEHHBIM Je()UIIUTOM OOJIb-
LIMHCTBA BUTAMHHOB, HEJIOCTATOYHOCTHIO TIOCTY-
IUIEHUS psfa MaKpo- U MUKPO3JIEMEHTOB [1].

[TpuHuunaMm cOanaHCUPOBAHHOTO MHUTAHUS
B HauOOJbIIEH CTENEHH COOTBETCTBYIOT KOMOU-
HUPOBaHHbIE MPOIYKTHI, KOTOPBIE CO3JAIOTCS C
HCIIOJIb30BAaHUEM JKMBOTHOTO M PACTUTEIBHOIO
celppsi. Kak mpaBmiio, B OCHOBY KOHCTPYyUpPOBa-
HUSI KOMOMHHPOBAHHBIX TMPOIYKTOB 3aKJIa/IbIBa-
€TCsl MPHUHLMII KOMIUIEKCHOTO HCIOJIb30BaHUS
CBIPBS C 3a/IaHHBIM XUMHUYECKUM COCTaBOM U Ha-
MPaBJICHHBIMHA CBOWCTBaMH, 00€CIIEUNBAIOIINMHU
MOJly4Y€HHUE KOHEYHOIo MpOJyKTa, cOanmaHcupo-
BAHHOTO IO LIEJIOMY psiAy OMOJIOTMYECKU aKTUB-
HBIX UHIPEIUEHTOB 1 OTBEYAIOUIET0 MPUHIUIIAM
panroHaIbHOTO MUTAHUS [2].

Ha cerogusmmnii nedb B Kazaxcrane ot-
CYTCTBYET UHyCTpPUS 110 TPOU3BOJICTBY KOMOU-
HHUPOBAHHBIX MPOAYKTOB JAETCKOTO U JUETHYE-
CKOr0 MUTAHUA HAa MOJOYHOM M MOJOYHO-pac-
TUTEJIBHOM OCHOBE, HECMOTpPSI Ha 0OOTaTrCcTBO
BBIIIE YKa3aHHOTO MOJIOYHOTO ChIPbs, & TaKke
STHUYECKHUE U HAIMOHAIBHBIE TPAJULIUU U OCO-
OCHHOCTH NMUTaHWs HaceleHus. [Ipou3BOICTBO
KOMOMHHPOBAHHBIX KHCIIOMOJIOUYHBIX TPOIYK-
TOB MOKET PEIIUTH 3aJ1a4y BBITYCKa «3I0POBBIX
MPOJYKTOBY, Hambojee (QUINONIOTUIHBIX IS
OpraHu3aliy MUTAHUSA JETeH JOLIKOJIBHOTO M
HIKOJIBHOTO BO3pacta. KoMOMHUpPOBaHHBIE KHC-
JIOMOJIOYHBIE TMPOTYKTHI COJEPKAT COATaHCUPO-
BaHHOE KOJIMYECTBO OEJIKOB, )KUPOB, YIIIEBO/IOB,
MHIIEBBIX BOJOKOH, )KUBBIX KJIIETOK JIAKTO- U OU-
bunobdaxrepwmii [3].

B ycnoBusx yXyAlIaOIIEHCs 3KOJIOTHYe-
CKOM O0OCTaHOBKHM, NPUMEHEHHE B MHUIIEBbIX
TEXHOJIOTHSX XHUMHUYECKHX J00aBOK u (apma-
LIEBTUYECKUX CPEICTB, HETAaTUBHO BIIHSIOLINAX
Ha 37I0POBbE M KAYECTBO KU3HU, OOOCHOBHIBACT
11e71eco00pa3HOCTh BBEJICHUS B PAIMOH THUTa-
HUS TPOAYKTOB, CIIOCOOHBIX YMEHBIIUThH HEra-
TUBHOE BIIUSHUE BPEIHBIX IMUIIEBBIX (PaKTOPOB
Ha 3710pOBbe 4YesioBeka. Hambonee m3BeCTHBHIMU
U JOCTYIIHBIMH CpPEIW HUX SBISIIOTCS KHCIIO-
MOJIOYHBIE TMPOAYKTHI, 00JaJaroNIe Hapsay C

12
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MUKPOOHOIICHO3 HOPMAJIM3YIOIIUM JICHCTBHUEM,
HaIpaBJICHHBIMH HWMMYHHOCTUMYJIHAPYIOIINMH,
JNETOKCUITUPYIOIIMMA W aHTUOKCHUJAHTHBIMHU
cBoiicTBaMu. DepMeHTUPYEMBIE KHCIOMOJIOY-
HBIE TIPOYKTHI, COPO’KEHHBIE MOHOIIITAMMHBIMHU
WM MOJUIITAMMHBIMU 3aKBACKaMH, OKa3bIBAOT
MOJIOKUTEJIBHOE JEHCTBUE HA CUCTEMY MHUKPO-
OMOIICHO3a KUIIICUHUKA, YCUIIUBAs TIPU ITOM 3a-
IIUTHBIC (PYHKIIUU OpraHu3Ma.

B nocneanue roapl MOJIOYHAS TPOMBIIIIEH-
HOCTh JEMOHCTPUPYET MOJIOKUTEIBbHYIO JIUHA-
MHKY pOCTa, BHEJPSIE UHHOBAIIMOHHbBIE TEXHOJIO-
YU, TTO3BOJISIFOIIME CO3/]aBATh HOBBIE MTOKOJICHUS
KHCJIOMOJIOUHBIX MPOYKTOB. YUUTHIBAsI HEOOXO-
JTUMOCTh (DYHKITMOHAJIBHBIX TIPOAYKTOB B pallu-
OHE TUTAHUS YEJOBEKa, Y4YCHBIC BEAyT padboTy
10 PacCIIMPEHUI0 UX accopTuMeHTa. Pa3paboTka
MPOJYKTOB Ha OCHOBE KOMOWHAIIMU MOJIOYHOTO
U PACTUTEJIBHOTO CHIPbhS SIBISIETCS aKTyaJlbHbIM
HAMpaBJICHUEM [UJIs TOJYyYEeHUsl MPOAYKTa CO
CPaBHUTEJILHO HEBBICOKOM KAJOPUUHOCTBIO M
cOaaHCUPOBAHHBIM YPOBHEM OEJIKOBOTO M KH-
POBOIO KOMIIOHEHTOB B KOJIMYECTBEHHOM M Kaue-
CTBEHHOM OTHoIIeHusx[4, 5].

Yeunenne (yHKIMOHAIBLHOW HANpPaBJICHHO-
CTH ATUX MPOAYKTOB 32 CYET UCIIOJIH30BAHUS TIPU
WX BBIPAOOTKE OMPECICHHBIX BUIO0B U IITAMMOB
3aKBACOYHBIX M JIPYTUX MUKPOOPTAaHU3MOB U WH-
TPEAUEHTOB SABJISIETCS BECbMa IMEPCHEKTUBHBIM
HarnpasJIieHUEM [6].

Crnenyer OTMETUTh, YTO CO3/IaHUE KOMOWHU-
POBaHHBIX TPOAYKTOB MUTAHUS CBA3aHO C HEOO-
XOAUMOCTBIO KOPPEKIMU pallMOHA MUTAHUS KaK
JIETCKOTO, Tak W B3pocioro HaceneHusa. Cpenu
OTPOMHOIO aCCOPTUMEHTA MPOAYKTOB, IOCTY-
MAIOUIMX HAa OTEYECTBEHHBIM PBIHOK, 3HAYMMOE
MECTO 3aHUMAIOT MPOAYKThI Ha MOJIOYHO-pac-
TUTENIbHON ocHOBe. Pa3paboTaHHble KOMOWHU-
pOBaHHBIE MPOAYKTHI MO CPABHEHUIO C TPAJIH-
IIUOHHBIMU MOJIOYHBIMHU TIPOJYKTaMU 00Jadar0T
0oJiee MMPOKUM CIIEKTPOM TIOJIE3HBIX CBOMCTB U
HanOoJiee TIOJTHO YAOBIETBOPSIOT MOTPEOHOCTH
YEJIOBEYECKOI0 OPraHu3Ma B IIEHHBIX MUTATEIb-
HBIX BEILIECTBaX.

Y4uuThiBas BBICOKYIO THUIIEBYI0 U OMOJIOTH-
YECKYIO IIEHHOCTh, B MIEPBYIO O4epeb KOObLIbe-
ro MOJIOKA, OTJIMYAIOIIErOCs] OT BCEX OCTAbHBIX
BUJIOB MOJIOKA CEJIbCKOXO3SIMCTBEHHBIX MKHUBOT-
HBIX YHUKQJIBHOCTHIO OCJIKOBOTO COCTaBa, Ipe-
MMYIIECTBEHHBIM TMPUCYTCTBHEM B HEM HHU3KO-
MOJICKYJISIDHBIX OCJIKOB W TENTHJIOB, MOBBIIICH-
Horo ypoBHs [THXKK, nenoro psisia BATAMHUHOB U

MUHEPAIOB MaKCUMAJIbHO MPUOIMKAIOMINX €r0
COCTaB K COCTaBY >KEHCKOI'O MOJIOKa, 0OOCHOBBI-
BaeT 11eJ1eCO00pa3HOCTh €r0 HCHOJIb30BAHUS HE
TOJIbKO B JIETCKOM, HO U B JIMETHUYECKOM IHUTa-
Huu. B xo0buIREM MONOKE Oeok Ha 60% mpen-
CTaBJICH HU3KOMOIICKYISIPHBIMU Oenkamu (J1ak-
TOAIbOYMUHAMH U JIAKTOITIOOYJIMHAMH), CBOOOI-
HBIMU aMUHOKHUCJIOTAMH U NIENTUIAMHU, B MOJIOKE
comepxutcs 6onee 40 OMOTOTHUECKH aKTUBHBIX
UHIPEAUEHTOB, BKIIIOYast, BUTaMuHbl — A, C, B ,
B,, B,, B,,, Ti3011M, MaKpo- 1 MHKPOSJIEMEHTHI,
BKJItOYasi OuomocTymHbli kanbuuid. [lomoBuHa
BCETO KOJIMYECTBA KaNbIUS B MOJIOKE BXOJIUT B
coCTaB OEIKOB M XOPOIIIO yCBAUBAETCSI OPTaHU3-
MoM. B moroke koObul comepkutcs oT 2,7 10
16% xo0Oainsra, ot 20,5 10 42% Menu u ot 2,1 10
8,7% maprasnua [7-9].

B nunmpax Mmosnoka KOOBUIMIIBI HaWIeHO
Gonbie HU3KOMONEKYIAPHBIX (C,-C,| ) KUPHBIX
KHCIIOT, M3 HEHACBHIIICHHBIX >XUPHBIX KHUCIOT
0c000 OHMONOrMYECKH IEHHBIMU SIBISIFOTCS TO-
JTUHEHACHIIIICHHbIE KUCIOTHI (JIMHONIEBas, TUHO-
JIeHOBas U apaxujoHoBas). Mx obuiee conepixa-
HUE B JUMHUJAX KOOBLTHETO MOJIOKA COCTaBISET
11,3%, B kopoBbeM MOJIOKE TONBKO 2,3%. Cie-
JIOBATENbHO, SCCEHIIUANBHBIX KUPHBIX KUCIOT B
JTUNHUAAaX KOOBLTEETO MOJIOKA COJAEPIKUTCS MOUTH
B 5 pa3 OoJbie, uem B kopoBbeM [10].

OnHuUM U3 TaBHBIX (aKTOpPOB, oOecrednBa-
IOIUX YHUKAJTBHOCTH COCTaBa KOOBLIBETO MO-
JIOKa, SIBTISIETCS BBICOKUH YPOBEHb JH30LIMMa U
HU3KOMOJEKYISIpHBIX nenTuaoB. Cpenu daxro-
poB HecnenupuIecKoro UMMYHHTETa JU30I[UM
UTPaeT BaXXHYIO POJb, KaK OUH U3 IJIaBHBIX aH-
TUOAKTepUaIbHBIX MPOTENHOB MoJoKa [ 11].

He MeHee 11eHHBIM clieyeT MpU3HATh TaKKe
BepOII0KbE MOJIOKO, HApsly ¢ YHUKAIbHOCTBHIO
€ro KUPOBOTO KOMIIOHEHTa, O0rarcTBa Kupopac-
TBOPUMBIX BUTAMHUHOB, a TaKKe 0COOCHHOCTSIMU
OETKOBOTO M YIJIEBOJHOTO KOMIIOHEHTOB, Bep-
OMI0KbE MOJIOKO MOXKET TOCTOWHO 3aHATH CBOE
MECTO B CO3JJaHMM YHUKAJIbHBIX KOMOWHUPOBAH-
HBIX TPOIYKTOB MUTAHUS, KaK COCTaBISIOLIUI
WHTPEANEHT KUPOBOU HAMIPABIEHHOCTH.

[Tpu cpaBHUTETHHOM OlLIEHKE MOJIOKA Pa3HbIX
BUJIOB JKUBOTHBIX YCTAHOBIIEHO, YTO (PU3UKO-XU-
MUYECKHe TTOKa3aTeau BepOIt0kKBLEr0 MOJIOKA Cy-
IIECTBEHHO OTIMYAIOTCS OT KOPOBBETO U KO3be-
ro. Tak, B HeM OoJbllle MOJUHEHACHIIEHHBIX
KUPHBIX KUCIIOT, HIMEIOIINUX BaKHOE (PU3UOTIOTH-
YeCcKOe 3HaYeHHUe ISl OpraHn3Ma yenoneka. Uzy-
YyeHue 0eIKOBOro Mpoduis mokasanio, 4To B Bep-
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OJTF0)KbEM MOJIOKE OTCYTCTBYET [3-1aKTOrIO0Y-
JIUH — OJINH U3 OCHOBHBIX aJJIEPT€HOB KOPOBHETO
1 Ko3bero MoJsioka. [IpeanpusrusmM, cnennain3u-
PYIOIIMMCS Ha BBIITYCKE MOJIOYHOW MPOTYKIUH, B
TOM YHCJI€ TUIOANIEPTeHHOM, JIJIsl pa3HBIX TPy
HaceJIeHMs] PEeKOMEHJIyeTCsl MCIOb30BaTh B Ka-
YEeCTBE ChIPbsI BEPOIHKBEMOJIOKO, KOTOPOE HE
COJZICPXKHT ayiepreH-PB-nakrorinoOymuH [12-15].

BepOmrokbe MOJIOKO O0raTto OMOIOTHYECKH
AKTUBHBIMH TIETITUJIAMU, JIAKTOHEPPUHOM, ITUH-
KOM, a TaKkK€ MOHO- U IOJMHEHACHIIICHHBIMU
KUPHBIMH KHCJIOTaMH, 4TO OOYCIIaBJIMBAET €ro
LIEHHOCTh MpH pa3paboTKe crelnuaIn3upoBaH-
HBIX TpoayKTOB nuTaHusi. OHO oOnagaer psaomM
MOJIE3HBIX MUTATENBHBIX M TEParneBTUYECKUX
CBOMCTB Onarojapsi aHTHOAKTEepUaIbLHOMY, MPO-
TUBOPAaKOBOMY, AaHTHOKCHUIAHTHOMY, THIIOTEH-
3UBHOMY U aHTHJIMA0ETUYECKOMY BO3CHCTBHUIO
Ha OpPTraHU3M.

Kup BepOI10KbET0 MOJIOKA OTIIMYAETCS Ipe-
oOnajaHueM B HEM HeHachIEeHHBIX (35-50%) u
JUTMHHOIIETIOYEUHBIX KUPHBIX KUCIOT (92-99%).
ConepkaHue MOHOHEHACBIIIEHHBIX, Ba)KHBIX B
(U3MOIOrMYeCKOM OTHOUIEHHH, HE3aMEHHMMBbIX
KUPHBIX KHUCIOT (JIMHOJIEBOM, JIMHOJIEHOBOM,
apaxuJ0HOBOW) B BepOJIIOKbEM MOJIOKE 3HAYM-
TEJILHO OOJIBIIIE, YeM B KOPOBBEM M KO3beM [16,
17].

Cnenyetr 0co00 OTMETUTh YHUKAJIbHBIE CTO-
POHBI B XUMHUYECKOM COCTaBE KO3bEro MOJIOKA,
U B IIEPBYIO O4epeslb, ITO KacaeTcsi HeOeIKoBOM
(bpaxkuuu azora, KOTopasi B 3HAUUTEIBHOU CTere-
HU CXOKa C TaKOBOW B rpyaHoM Mosoke. Kosbe
MOJIOKO coaepkuT B 20-40 pa3 Oosbliie Taypu-
Ha, CJIOKHBIN Ha0Op HYKJICOTHUOB U CBOOOTHBIX
AMUHOKHCIIOT 110 CPAaBHEHHUIO ¢ KOPOBBUM MOJIO-
koM [18-20].

[ToBbIlLIEHHBIH YPOBEHb [-KazenHa MpUOIH-
’KaeT KO3b€ MOJIOKO K IPyJHOMY MOJIOKY, a HU3-
KM ypoBeHb 0.Sl-KazenHa CBHUJIETEIBCTBYET O
TUIO0AJUIEPTEHHBIX CBOMCTBaX KO3bET0 MOJIOKA
[21, 22].

Jlerkast nepeBapuBaeMoOCTb KO3bETr0 MOJIOKa,
MOCPEJICTBOM SKEIYIOUHBIX (epMeHTOB, o00e-
CIIEYMBAET €ro IOJIHOE DPACLICIUIEHHE U COOT-
BeTCTBEHHO YycBoeHue [23]. Ilocimennee Takxke
CBSI3aHO C OCOOCHHOCTSIMU Ka3eMHOBOM (paKInu
KO3bEro MOJIOKA, KOTOpasl JIETKO IepeBaprBaeT-
cs1, 00pasyst PHIXJIbIA, TBOPOKUCTHIN CTYCTOK, IO
CPaBHEHHIO C KOPOBBUM MOJIOKOM.

C yderoM XMMHYECKOTO COCTaBa U OHOJIO-
TMYECKOIl IIEeHHOCTH KOOBLIBETo, KO3bEro U Bep-

OJ1r0’KBEro MOJIOKa OyIyT pa3paboTaHbl C UCIIOIb-
30BaHMEM IOJIUIITAMMOBBIX 3aKBACOK C BEICOKOM
OMOXMMHUYECKON aKTUBHOCTBIO, MPEOMOTHKOB, a
TaKXe KOMIUIEKCa II0I00BOIIHBIX J100aBOK HO-
BbI€ KHCJIOMOJIOYHBIE MTPOIYKTHI JUIsl IE€TCKOTO U
JMETUYECKOTO MUTAHUS.

Hcxons u3 MpoBeAeHHOro MH(OpMAIMOH-
HO-TIaTEHTHOT0 0030pa, pa3paboTka MPOJYKTOB
JUI TIMTAHUS AeTed OT TPEX JIeT W cTapuie sB-
JsieTcs akTyaiabHOH 3amadeit. HeoOxoaumo mpo-
BOJUTH JIaIbHEHIIINE UCCIIEI0OBAHUs, CBSI3aHHbIE
Kak ¢ pa3pabOTKOH, Tak U OLEHKOH 3¢ (eKTUBHO-
CTH CMecel Ha Moka3areiu (pU3NYecKoro u Icu-
XMYECKOTO Pa3BUTHA JETeH, a TakkKe BIUSHUS
X Ha MMMYHHBIH U OMOXMMHYECKHUI CTaTyChI.
HemanoBakHbIM SBISIETCS TaKKe OLEHKA BIIU-
SIHUSL CBOWMCTB MPOJYKTOB Ha MOJIOYHON OCHOBE
C BHECEHHEM IUIOJOBBIX, OBOLIHBIX U STOJHBIX
KOMIIOHEHTOB B NHTaHUM JETEeH JOIIKOJIBHOIO
U IIKOJIBHOTO BO3PACTOB C IIEJNIbIO pa3paboTKHU U
BHE/IpEHMs NPOAYKIMHU, obecrieunBatomiei coa-
JAHCHPOBAHHOE M PAallMOHAIBHOE MOCTYIUIEHUE
MUTATENbHBIX BEIIECTB U SHEPrMU B IpoLEcce
pa3BuTHs peOeHKa.

[Tnanupyemble HcclaeOBaHUS, BO-IEPBBIX,
HarpaBlIeHbl Ha PELICHHE MEIUKO-COLUAIbHBIX
npobiem Pecry6nukn Kazaxcran, obecriedeHus
nerckoro HaceneHuss PK monHoneHHbIMH OTe-
YEeCTBEHHbIMU KOMOMHHPOBAHHBIMU TMPOJYKTa-
MH Ha MOJIOYHOU OCHOBE C BBICOKOW MHILEBOU U
Ouosoruueckoi IeHHOCThI0. Bo-BTOpHBIX, pa3pa-
00TKa TEXHOJIOTUI Ha HOBBIE BHJIbI KOMOMHUPO-
BaHHBIX MPOIYKTOB JETCKOTO M AUETETHYECKOIO
MUTAaHUS Ha MOJIOYHOM OCHOBE MTO3BOJIUT CO3/1aTh
CBOU OTEUECTBEHHBIE MPEANPUATHS, BIITyCKatO-
1€ SKCIIOPTOOPHUEHTUPOBAHHBIE TIPOYKTHI JAET-
ckoro nurtanus. Kpome Toro, BrepBbie B MUPO-
BOM IMpakTHke OyIyT CO3/1aHbl HOBBIE MPOIYKTHI
C MCIIOJIb30BAHNUEM KaK HATUBHOIO, TAK U CYXOTO
KOOBIJIBETO, KO3BEro U BepOIIOKBEro MOJIOKA,
OTJINYAIOLIUECS] HE TOJBKO BBICOKMMHU OMOJIOTH-
YeCKUMH, HO U JIe4eOHO-IPOPUIAKTHUECKUMHU
CBOMCTBaMH.

Vcnonb30BaHNE HAcCeNEHUEM HMMIIOPTHBIX
JOPOTrOCTOSIIIMX TMPOAYKTOB HAa MOJOYHOM Oc-
HOBE SIBJISIETCS HEONPABAAHHBIM TPU HAJIUYUHU
OTEUECTBEHHOI BBICOKOKAUECTBEHHOM CHIPbEBOM
0a3bl 1 YHUKAJIbHBIX MOJIOYHBIX HCTOYHUKOB, Ka-
KOBBIM SIBJISIETCSI, TIPEKIE BCETO, KOObLIbE MOJIO-
k0. JIoporoBu3Ha UMIIOPTHBIX MPOITYKTOB HE TO-
3BOJIAET OOJIbIIEH YacTH HAcCEJIEHUs! CTPaHBbI MO-
KyMaTh NPOAYKTHI U TEM CaMbIM He oOecreunBa-
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€T JICTCKOE HACEJICHHE MOJTHOICHHBIMH MPOIYK-
tTamMu nutanus. Kpome Toro, OyayT noaaepKaHbl
HAlMOHAJIBHBIE W HTHUYECKHE OCOOCHHOCTH
nuranusa HaceineHuss PK, B yacTu mcmoib3oBa-
HUSl TPATUIMOHHBIX HAIMOHAIBHBIX CHIPhEBBIX
MCTOYHUKOB, TAKHX KaK KOOBLIbE, BEPOIIIOKBE U
KO3b€ MOJIOKO.

BHenpeHrne B MPOMBIIUIEHHOCTh KOMOHWHU-
POBaHHBIX TPOAYKTOB HAa MOJOYHOH W MOJIOY-
HO-PACTUTEIHLHOW OCHOBE IO3BOJIHMT CO3/1aTh
MPOMYKTHI C TOBBIIICHHON MUINEBOW M OHOJIO-
TAYECKOM LIEHHOCTBIO I IETel IOIIKOIBLHOIO
U IIKOJBHOTO BO3pacTa U CYIIECTBEHHO PaCIIIH-
PUTh aCCOPTHMEHT KOHKYPEHTHO CIOCOOHBIX
MPOIYKTOB Ha MUPOBOM PBIHKE, MPOU3BOAUMBIX
B PK. Kommnosuiusi KoObUIbEro, BEpOITHOKBETO
Y KO3bEr0 MOJIOKA B COYETAaHUH C (PPYKTOBBIMH,
OBOIIHBIMU U STOJHBIMU JT0OOABKaMH, COpOXKEH-
Has CIELHUAIBHBIMHA IITAMMAMU MOJIOYHOKHC-
JApIX W OudpugoOakTepuii, MO3BOJIUT CO3/aTh
YHHUKaJIbHBIE TIPOJYKTHI C OOTaThIM XUMHYECKUM

CMUCOK JINTEPATYPbI

COCTaBOM U IIEHHBIMU CBOWCTBAaMH, CIIOCOOCTBY-
IOIIMMH TIOBBIIIEHHUIO 3alUTHBIX MEXaHH3MOB
OpraHM3Ma, HOpPMalu3allld MHUKPOOHUOIIEHO3a
KHILIEYHHKA, BOCIOJHEHHs] MOTPEOHOCTH Opra-
Hu3Ma B noaHoneHHoM Oeinke, ITHXKK, sBuramu-
Hax, MaKpo- U MUKpPOJJIEMEHTaX.

Crnenyer OTMETUTh, UTO B MUPOBOU IPAKTH-
K€ TIOA00HBIX KOMOMHUPOBAHHBIX MPOIYKTOB Ha
CErOAHSIIHUI JeHb He cyuiecTByeT. Coueranue
LIEHHOTO KOOBLIBETO, BEPONIOKBETO U KO3BETO
MOJIOKa B KOMOWHAIIMU C TMpo- U Mpeduoruye-
CKMMH JT00aBKaMH, a TaK)Ke IUIOJOOBOIIHLIMU
WHTPEAUEHTaMHU, TI03BOJIUT CO3/aTh abCONIOTHO
HOBBIE TMETHUYECKUE TMPOAYKThI, KOTOPbIE MOTYT
OBITh HCIOJNB30BAHBI PA3TUYHBIMU KaTETOPHsI-
MU HaceJeHUs, BKIIIOYas JeTeH HOIIKOJILHOIO U
LIKOJILHOTO BO3pacTa. BellieykazaHHOE coyeTa-
HUE OOecCreurBaeT BHICOKYIO MUIIEBYIO U OHO-
JIOTUYECKYI0 LIEHHOCTh NPOAYKTOB U MPUIAET
VM HalpaBJeHHbIE JIeueOHO-TPOUIAKTHIECKUE
CBOICTBA.
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OPTYPJI AYbINNWAPYALWBbIbIK )KAHYAPJTAPAbIH CYTIHEH XKACAJTFAH XKAHA TAFAM ©HIMAEPIH
OAMbITY NEPCIMNEKTUBANAPDI

Tyninoeme. Makanaga ewki cyTi, Gue cyTi xxaHe TyWe cyTiHeH Gananapra apHanfaH >xaHe emaik-npodunak-
TUKanbIK TypFbla Tamak eHiMAepiH Xacay nepcnekTMBanapbiHa KaTblCTbl HOTUXerNep kepceTinreH. >KaHa ma-
MaHOaHAbIPbIFAH TaMak, eHiMAepiH xobanay 6afbiTbl TaMak, XXaHe KanTa eHaey eHepKacili yLUiH nepcnekTu-
Banbl 60nbin Tabbinagbl. ONTKEHI XaHa TeXHOMNOrMAnap MeH peuenTtepre 6annaHbICTbI FbIIbIMU d3ipriemernep
Oananap keHe AMeTarnblK TaraM eHIMAEPIHIH, aCCOPTUMEHTIH anTapribikTan keHenTeadi api Kasakctan Pecny-
Brimkachbl XankbIHbIH ©Mipi MEH OeHCayNbIFbIH XakcapTaabl.

Tywnin ce3pep: Oue cyTi, ewwki cyTi, Tye cyTi, 6ananap xaHe emaik-npodunakTukanbIk Tamak eHiMaepi.

PROSPECTS FOR THE DEVELOPMENT OF NEW SPECIALIZED FOOD PRODUCTS BASED ON THE
MILK OF VARIOUS FARM ANIMALS

Abstract. The article presents the results related to the prospects for the use of goat, mare and camel milk
in the production of baby food and therapeutic and prophylactic nutrition. The direction of designing new
specialized food products is promising for the food and processing industry, since scientific developments
associated with new technologies and recipes will significantly expand the range of baby and dietary food
products and improve the quality of life and health of the population in Kazakhstan.

Key words: mare’s milk, goat milk, camel milk, baby and therapeutic and preventive nutrition.
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ANNOTATION

Juzgun (nat. Calligonum) is a genus of perennial deciduous branching shrubs from the Buckwheat family
(nat. Polygonaceae). According to some data, up to 158 plants are included in the genus, but since the genus
is poorly studied, the definition of the species included in it is considered inaccurate. Moreover, some scien-
tists claim that it is impossible because of multiple morphological differences that do not have geographical
certainty. Tannins, citric and phenolic carboxylic acids, alkaloids, leucoanthocyanidins, flavonoids were found
in the chemical composition of plants from the genus Juzgun. Plants from the genus Juzgun can potentially
serve as a source of medicinal raw materials. Scientists have found phenolcarbonic acids in them, which have
a choleretic effect, acting as a hypotensive agent. Antitumor effect is endowed not only with the leucoantho-
cyanidins present in the representatives of the genus, but also a number of flavonoids.We have investigated
the chemical composition and identification of biologically active compounds in the vegetable raw materials of
the Juzgun leucocladum. Physico-chemical studies have been carried out. The elemental composition of raw
materials has been determined.The morphology of the raw materials was investigated, and the amino acid
composition of the raw materials was also determined. The first samples of a veterinary drug based on Juzgun

plant raw materials and phytosorbents for veterinary purposes were obtained and sent for clinical research.
Key words: juzgun, phytosorbent, veterinary drug, plant raw materials, elemental analysis, chemicals.

Introduction. Juzgun - Calligonum, from the
Polygonaceae family (Buckwheat), is represent-
ed by shrubs or semi-shrubs about 30 cm high.
Xerophytes adapted to the conditions of deserts
or semi-deserts. The roots go down to a depth of
30 meters, reach groundwater; besides, the sands
retain water, which allows the plant to extract
moisture already at a depth of 1.5 m. The species
of Juzgun are leafless, and their short assimila-
tive shoots are dropped in summer: the windfall
in drought. Types of juzgun are actively used as
sand fixers, methods of creating long-term plan-
tations on the sands have been developed [1].

Annotation. Juzgun is a genus of perennial
deciduous branching shrubs with an extensive
root system and an openwork crown. The leaves

of the plants are short, needle-shaped, the flowers
are solitary, small, from white to pinkish-purple.
Plants from the genus Juzgun potentially have
hypotensive, choleretic and antitumor effects [2].

Plants from the genus Juzgun are not phar-
macopoeial, are not listed in the Register of Med-
icines and are not used in either official or folk
medicine, however, the chemical composition
of the plant suggests that they have hypotensive,
antitumor and cholereticproperties. Shrubs from
0.5 to 4 m tall, very branched, with an openwork
crown. The stems and old branches are curved.
Young shoots are long, sinuously curved, green
or grayish-green, segmented, as if leafless, al-
most completely dying off and falling off in au-
tumn. The leaves are inconspicuous, linear or
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needle-shaped, 3-7 mm long, at the base with a
scaly-leathery stem-embracing bell [3]. The flow-
ers are axillary, solitary, bisexual, regular, with a
simple 5-membered perianth. The leaves of the
latter are white, pink, pinkish-purple, greenish.
Stamens 12-18. Ovary 4-sided, upper [4].

The purpose of the work: To study the
physico-chemical composition of Juzgun and to
obtain solid and liquid dosage forms

Object of research: medicinal plant Juzgun-
leucocladum

Research methods: physico-chemical meth-
ods, determination of amino acids, determination
of benzoic acid, determination of elemental com-
position, determination of specific surface area.

Juzgun is a genus of perennial deciduous
branching shrubs with an extensive root system
and an openwork crown. The leaves of the plants
are short, needle-shaped, the flowers are solitary,
small, from white to pinkish-purple. Plants from
the genus Juzgun potentially have hypotensive,
choleretic and antitumor effects [5].

The Latin name of the genus comes from the
Greek words “callos” (beautiful) and ‘“gonos”
(knee) and reflects the peculiar appearance of
the twigs of the plant, which are joined togeth-
er with each other.The Russian name “mpxy3ryn
“1s a modified Kazakh “xy3ryn”, which means:
the fruits of the plant are like the sun. The local
population calls this plant “candym” or “kislets”.
The latter name is due to the fact that the juzgun
twigs taste sour and resemble sorrel, which also
belongs to the buckwheat family [6].

One of the striking features of juzguns is
winged or covered with numerous bristles fruits
that are easily carried by the wind, while avoid-
ing burial by sand. The woody shell delays ger-
mination, and therefore seed germination is usu-
ally low [7].

In the genus juzgun there are both trees and
shrubs that are closely related to the desert com-
munity and have a number of common biolog-
ical features. This applies, first of all, to the life
form of the plant itself. The fact is that even in the
same species, it varies depending on environmen-
tal conditions. In places with close groundwater
occurrence, some species acquire the appearance

of tree-like or large multi-stemmed shrubs, but on
sands with deep groundwater, these same species
may turn out to be low shrubs up to 1.5 m high [8].

The leaves of juzguns are narrow, cylindrical
or needle-shaped, 4-7 mm long, fall off quickly.
The photosynthetic function during the summer
is performed by annual green shoots, cylindrical,
relatively thin, and also falling in autumn. They
are sometimes called ‘“assimilation twigs”[9].
Due to the presence of axillary group branching
buds in juzguns, assimilative twigs grow in bun-
dles, which gives the shoots of the shrub a pecu-
liar appearance. Due to the annual branching of
shoots (new shoots of higher orders grow from
the lower lateral buds of shoots of the previous
year), as well as the annual death of most of each
new shoot at the nodes of perennial branches,
some species form peculiar inflows or thicken-
ings [10].

In addition to thin annual shoots, so-called
growth shoots are formed in the crowns of these
shrubs, which live for 3-6 years. It is at the nodes
of these shoots that annual assimilating shoots
grow annually during their life, creating over
time characteristic bundle-like formations.

Finally, from the bases of perennial stems,
juzguns sporadically grow shoots up to 100 cm
long (in the first year of their development). Over
time, such shoots themselves turn into perennial
stems, on which growth and assimilation shoots
are formed first sequentially, and then in parallel.

The formation of flowers can occur, as a
rule, on shoots of 4-6 orders. Usually the flow-
ers appear one at a time on a separate shoot node
[11,12].

Vegetation of these desert shrubs begins in
late March - early April. Flowering is observed in
mid- or late April, and fruiting and seeding in late
May or early June. Assimilation shoots fall off at
the same time as the fruits, but in wet years they
can persist until late autumn. Seeds that were on
the surface of the soil and among the grass dur-
ing the winter begin to germinate in early spring.
Most species retain seed germination for 5-9
years, which, taking into account the “mobility”
of the fruits of the plant under the influence of
winds, makes it possible for them to germinate
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only after entering favorable conditions. Already
in the first year of life, the seedlings reach a height
of 10-20 cm, and their root system penetrates 60-
70 cm deep [13]. In the second year, the growth
of the main shoot and the appearance of lateral
shoots occurs, the main root penetrates to a depth
of 1 m and, in addition, lateral roots are formed
that grow horizontally at a distance of 1-2 m. In
general, the development of individuals of juz-
guns occurs very quickly, and the shrub reaches
its characteristic size at the age of 5-6 years [14].

Approximately at the same age, the first
flowering is observed. The root system of an indi-
vidual adult specimen occupies a very large area,
since the length of the lateral horizontal roots
reaches about 20 m [15].

Juzguns define the landscape of many areas
of the desert zone, withstanding extreme condi-
tions in most habitats. They suffer most from ep-
isodic spring frosts, when at temperatures of 2-5
° C, young shoots turn black and dry out, giving
way after a while to new shoots growing again.

The economic importance of these shrubs is
very significant. Their young branches and fruits,
which have a pleasant sour taste, are readily eaten
by sheep and camels. In winter, sheep eat fallen
twigs and fruits from the ground. The nutritional
value of these products in conventional feed units
is quite high. The green twigs of juzgun contain
tannins. Wood of tree-like species serves as a
good building material and fuel in desert condi-
tions. Finally, Juzguns are excellent sand anchors
and are used for land reclamation in conditions of
mobile sand massifs. They are able to form new
lateral (accessory) roots at the base of their stems
after covering them with sand [12,13].

Contraindications and side effects.

Since plants from the genus Juzgunare not
used in either official or folk medicine, contrain-
dications to their use have not been identified, but
this does not mean that the plant is safe.

Plants from the genus Juzgun have an exten-
sive root system. The main root in the first year
of the plant’s life goes to a depth of 60-70 cen-
timeters, after a year its length reaches a meter
or more, horizontally growing lateral roots grow.
After 5-6 years, the total area occupied by hori-

zontally growing roots can reach 20 meters. The
appearance of plants from the genus Juzgun de-
pends on environmental conditions. If they grow
where the groundwater is shallow, the plants of
the genus Juzgun take the form of multi-stemmed
tree-like shrubs, sometimes reaching 5-7 meters
in height. In the same place where the water lies
deep under the sands, these are low shrubs, a
maximum of 1.5 meters high.

Plants of the genus Juzgun have short fall-
ing leaves (5-7 mm), needle-shaped or cylindri-
cal with a scaly-leathery stem-embracing bell at
the base. Instead, the function of photosynthesis
in summer is performed by annual shoots called
assimilation twigs. Green, thin, cylindrical, they
also fall off in autumn. Growth shoots, on which
assimilative shoots grow, live from 3 to 6 years.
At their nodes in the spring, new twigs grow
from the lower axillary lateral buds of last year’s
shoots. Plants of the genus Juzgun have anoth-
er type of shoots - shoots that eventually turn
into perennial stems. The growth and assimila-
tion shoots growing on them form an openwork
crown characteristic of plants. Bisexual, axillary,
fragrant flowers of the plant with white, pink or
pinkish-purple, less often greenish petals, grow
one at a time on separate nodes of shoots of 4-6
orders. The fruit of plants from the genus Juzgun
is a nut, the processes or bristles on which give it
a spherical shape.

Plants from the genus Juzguncan be found
in the deserts and sandy steppes of North Afri-
ca, western Siberia, the Anterior and Central
Asia. The distribution area of the plant extends
from west to east from the Sahara Desert to the
Alashan and Ordos deserts.

Classification

Juzgun (Latin Calligonum) is a genus of
perennial deciduous branching shrubs from the
Buckwheat family (Latin Polygonaceae). Ac-
cording to some data, up to 158 plants are in-
cluded in the genus, but since the genus is poorly
studied, the definition of the species included in
it is considered inaccurate. Moreover, some Sci-
entists claim that it is impossible because of mul-
tiple morphological differences that do not have
geographical certainty.
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Chemical composition

Tannins, citric and phenolic carboxylic acids,
alkaloids, leucoanthocyanidins, flavonoids were
found in the chemical composition of plants from
the genus Juzgun.

Pharmacological properties

Plants from the genus Juzgun can potential-
ly serve as a source of medicinal raw materials.
Scientists have found phenolcarbonic acids in
them, which have a choleretic effect, acting as a
hypotensive agent. Anti-tumor effect is endowed
not only with the leucoanthocyanidins present in
representatives of the genus, but also a number of
flavonoids [12-15].

Materials and methods of research. Physi-
co-chemical methods of analysis:

The study of the mass fraction of moisture
and ash was determined according to GOST
24027.2-80

The method for determining humidity is based
on determining the loss in mass due to hygroscopic
moisture and volatile substances when drying raw
materials to an absolutely dry state [16].

The analytical sample is quickly crushed
with scissors or pruning shears to a particle size
of about 10 mm, mixed and two weights weigh-
ing 3-5 g, weighted with an error of no more than
0.01 g, are taken. Each suspension is placed in
a pre-weighed and numbered bux together with
the lid.

When calculating the content of ash and ac-
tive substances on absolutely dry raw materials,
the loss in weight is determined during drying in
samples prepared for appropriate tests. At the same
time, two raw materials weighing 1-2 g, weighted
with an error of no more than 0.0005 g, are taken
simultaneously with the attachments for the deter-
mination of ash and active substances [17].

In the drying cabinet, heated to 100-105
° C, the prepared buckets with attachments
are quickly placed together with the removed
lids. At the same time, the temperature in the
cabinet drops. The time during which the raw
materials should be dried is counted from the
moment when the temperature in the cabinet
reaches 100 - 105 ° C. Drying is carried out to
a constant mass.

The constant mass is considered achieved
if the difference between the two subsequent
weighings after 30 minutes of drying and 30
minutes of cooling in the desiccator does not ex-
ceed 0.01 g.

When calculating the ash content and active
substances on absolutely dry raw materials, drying
is carried out until the difference between the two
subsequent weighings does not exceed 0.0005 g.

The first weighing of roots, seeds, fruits and
bark is carried out after 3 hours, leaves, flowers
and herbs - after 2 hours. Buckets with attach-
ments are removed from the cabinet with crucible
forceps and placed for 30 minutes to cool in a des-
iccator, at the bottom of which there is anhydrous
calcium chloride. The cooled buckets are closed
with lids and weighed. Calcium chloride is peri-
odically calcined or replaced with a new one.

Two parallel definitions are carried out.
Processing of results [18].

The moisture content of raw materials (X)
as a percentage is calculated by the formula

X l".rn—'.rnl'}t‘.lDD

b
m

m — where - weight of raw materials before
drying, g;

m -mass of raw materials after drying, g.

For the final test result, the arithmetic
mean of the results of two parallel definitions
calculated to tenths of a percent is taken, the
permissible discrepancy between which should
not exceed 0.5%.

The method for determining the ash content
is based on the determination of the incombustible
residue of inorganic substances remaining after
combustion and calcination of raw materials [19].
The ash is divided into:

total ash, which is the sum of mineral sub-
stances peculiar to the plant, and extraneous min-
eral impurities (earth, sand, pebbles, dust);

ash insoluble in 10% hydrochloric acid, which
is a residue after the treatment of total ash with
hydrochloric acid and consisting mainly of silica.

Preparation for the test [20].

The analytical sample of raw materials is
crushed and sieved through a sieve with holes
with a diameter of 2 mm.
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In a porcelain crucible pre-calcined to a
constant mass, a weight of 1-3 g is taken to de-
termine the total ash and 5 g to determine the
ash insoluble in 10% hydrochloric acid. The
suspension is weighed with an error of no more
than 0.0005 g.

The raw materials in the crucible are care-
fully charred over a weak flame of a gas burn-
er, taking care that the flame does not touch the
bottom of the crucible, or on an electric stove.
At the same time, an asbestos mesh is placed
on it. After complete charring of the raw mate-
rials, the crucibles are transferred to a muffle fur-
nace for burning coal and complete calcination of
the residue. Calcination is carried out at red heat
(550-650 ° C) to a constant mass, avoiding the fu-
sion of ash and sintering it with the walls of the
crucible. At the end of calcination, the crucible is
cooled for 2 hours, then placed in a desiccator, at
the bottom of which there is anhydrous calcium
chloride, cooled and weighed. The constant mass is
considered achieved if the difference between the
two subsequent weighings does not exceed 0.0005
g[21,22].

If, after cooling, the residue still contains
coal particles, then a few drops of a 5% solu-
tion of hydrogen peroxide, concentrated nitric
acid or a 10% solution of ammonium nitrate
are added to it, evaporated under traction in a
water bath and calcined again until the residue
takes a uniform color. If necessary, this opera-
tion is repeated several times.

To determine the content of ash insoluble in
10% hydrochloric acid solution, 15 cm* of 0% hy-
drochloric acid solution (density 1.050 g / cm) is
poured into a crucible with a common room; the
crucible is covered with a watch glass and heated
in a boiling water bath for 10 minutes.

Then the crucible is removed and after
cooling, the contents are filtered through an ash
less filter. Crucibles, watch glass and filter are
washed with distilled water until the appearance
of turbidity in the washing waters stops from a
drop of 2% silver nitrate solution. The filter is
placed in a crucible, dried, carefully burned in a
crucible, after which the crucible is calcined to a
constant mass of the residue [23,24].

Two parallel definitions are carried out.

Total ash content (X]) the percentage in ab-
solutely dry raw materials is calculated by the
formula

_ my, =100 * 100
1 m, = (100 — W)

m, - where is the ash mass, g;

m, -mass of raw materials, g;

W - weight loss during drying of raw ma-
terials, %.

The content of ash insoluble in 10% hydro-
chloric acid solution ( X7 ), as a percentage in
absolutely dry raw materials is calculated by the
formula

_ (g — ) 100100

A
woy - (100 — 1)

m, _where is the mass of ash, g;

m- the weight of the filter ash (if the ash of
the latter is more than 0.002 g);

m, - mass of raw materials, g;

W - weight loss during drying of raw ma-
terials, %.

For the final result of the test, the arithmetic
mean of the results of two parallel definitions
is taken, calculated to hundredths of a percent
for raw materials with an ash content (total or
insoluble) of no more than 5% and to tenths of
a percent for raw materials with an ash content
(total or insoluble) of more than 5%, the per-
missible discrepancies between which should
not exceed 0.1% for raw materials with a total
or insoluble ash content of 5% and 0.5% for
raw materials with a total or insoluble ash con-
tent of more than 5%.

Determination of the mass fraction of sorbic
and benzoic acid [25]

The determination of sorbic and benzoic
acids (GOST 33332-2015) in products is based
on their extraction from a product sample with
a buffer solution of ammonium acetate contain-
ing methanol, purification of the resulting ex-
tract and subsequent quantitative determination
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of sorbic and benzoic acids in the extract by re-
verse-phase high-performance liquid chroma-
tography (HPLC).

The separation of sorbic and benzoic acids
occurs at ambient temperature in an isocratic
mode using a methanol solution and an acetate
buffer solution as a mobile phase.

Detection is carried out using a spectropho-
tometric detector in the ultraviolet region of the
spectrum.

The measurement duration does not exceed
30 minutes.

Weigh (2,000-10,000) g of the sample, and
transfer it quantitatively into a measuring flask
with a capacity of 250 cm (V), pour 100 cm of
the extracting solution, the flask, without closing
the stopper, is heated in a boiling water bath for
30 minutes, stirring periodically, after which 5
cm of the Karreza I solution and Karreza II solu-
tion are applied sequentially, thoroughly mixing
the contents of the flask after each application,
brought to the mark with water and thoroughly
mixed. The solution from the measuring flask is
transferred to test tubes and centrifuged at 3000
rpm for 15 minutes. The filler layer from the test
tube is filtered through a cartridge for solid-phase
extraction, an aliquot with a volume of 10 cm (V)
is pipetted from it into a measuring flask with a
capacity of 50 cm (V) and brought to the mark
with an extraction solution prepared according to
7.5, thoroughly mixed [26].

The resulting solution is used for chromato-
graphic measurement. Chromatographic meas-
urement of sorbic and benzoic acids. A sample
solution is injected into the chromatograph injec-
tor with a micro-syringe, completely filling the
injector loop, and measurements are carried out.
Two chromatograms of the sample solution are
obtained. Peaks of sorbic and benzoic acids are
recorded on chromatograms, coinciding in reten-
tion time with peaks on chromatograms obtained
by measuring calibration solutions. The values of
the peak areas on the chromatogram of the sam-
ple solution are used to calculate the mass frac-
tions of sorbic and benzoic acids, so that they do
not exceed the upper limit of the calibration char-
acteristic range.

The relative discrepancy of the retention time
should not differ by more than 5%[27].

Research results. Investigation of the chemical
composition and identification of biologically ac-
tive compounds in the vegetable raw materials of
the Juzgun leucocladum.

The scanning electron microscope is a modern
device with an increased level of automation of re-
search processes in the field of nanotechnology. It
is necessary to obtain images with a resolution of
less than 2.5 nm, and to conduct qualitative and
quantitative analysis of nanoscale objects.

Determination of the elemental composition
of Juzgun was carried out with a scanning elec-
tron microscope Quanta 200i 3D (FEI Company,
USA).

2 samples of crushed Juzgun were examined.
Based on the results of studies in the sample Nel:
C—-53,53%,0-31,96 %, Ca—35,56%, K—4,01%,
Na—2.18%. (fig.2.A.)

Element Wt%
C 54.97
[ 41.50

Na 0.52

Mg 0.31

Al 0.16

Si 0.08
P 0.06
KY 0.12

Cl 0.06
K 0.63

Ca 1.58

A.

Element Wt%
C 53.53
[ 31.96

Na 2.18

Mg 0.82

Al 0.11

Si 0.15
KY 0.40

Cl 0.44
K 4.01

Ca 5.56

Fe 0.86

B.

Figure 1 - Elemental composition of juzgun. A — example
Nel, B — example Ne2.
In the second sampleNe2: C — 54,97 %, O —
41,50 %, Ca — 1,58%, K — 0,63%, Na — 0,52%.
(Figure 1. A.)
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The graphics of the elemental analysis and photographs of samples are shown in Figure No2.
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Figure 2 - Graphics and photographs of Juzgun samples on a scanning electron microscope Quanta 200i 3D

Studies of the morphology of powder sam-
ples were carried out using a scanning electron
microscope (SEM) (Figures 3, A, B, C). The mor-
phology of the obtained powder samples has an
amorphous disordered structure Figures 3, A, B.
The particle size distribution of Juzgun powders
is wide (1.5 - 50 microns), which is typical for

powders obtained from vegetable raw materials.
In samples Ne2 there are ordered particles with
a crystal structure Figure 5, B., which is due to the
presence of Ca in the elemental composition. The
particles have clearly defined boundaries and have
a rectangular shape. Theseparticleshave a narrow-
sizedistributionof 0.8 - 3.7 microns.

C

Figure 3 - Morphology of crushed Juzgun raw materials, sample Nel
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Figure 4 — Morphology of crushed Juzgun raw materials, sample Ne2

The mass fraction of moisture and ash of tureis 5.91 + 0.03%, and the mass fraction of ash
the medicinal plant Juzguna according to GOST is 7.23 £0.01%. This is typical for vegetable raw
24027.2-80 were also studied. According to the materials, does not exceed the norm.
results of the analysis, the mass fraction of mois-

Table 1 - Mass fraction of moisture and ash and amino acid composition of the medicinal plant Juzgun

Name of indicators, units of Actuallyreceived Designation of ND for test methods
measurement
1 2 3
Physico-chemical:
Massfractionofmoisture, % 5,91+0,03 GOST 24027.2-80
Massfractionofash, % 7,23+0,01 GOST 24027.2-80
Amino acid composition, g/100 g:
Asparticacid 0,15 MFM MN 1363-2000
Glutamicacid 0,20 MFM MN 1363-2000
Serin 0,17 MFM MN 1363-2000
Histidine 0,18 MFM MN1363-2000
Glycine 0,16 MFM MN1363-2000
Threonine 0,38 MFM MN1363-2000
Arginine 0,12 MFM MN 1363-2000
Alanin 0,15 MFM MN 1363-2000
Tyrosine 0,20 MFM MN 1363-2000
Cysteine 0,03 MFM MN1363-2000
Valin 0,31 MFM MN1363-2000
Methionine 0,06 MFM MN 1363-2000
Phenylalanine 0,08 MFM MN 1363-2000
Leucine 0,17 MFM MN 1363-2000
Isoleucine 0,03 MFM MN 1363-2000
Lysine 0,04 MFM MN 1363-2000
Tryptophan 0,03 MFM MN 1363-2000
Proline 0,02 MFM MN 1363-2000
The amino acid composition of raw materials According to the literature data, there was

was also studied according to the regulatory doc- evidence that Juzgun medicinal plants contain
ument MFM MN 1363-2000. The results of the Benzoic acid, which has a number of advantages.
analyses are shown in Table 1. To determine the content of benzoic acid in Juz-
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gun, the samples were transferred to the accred-
ited laboratory «Nutritest». But according to the
results of research, no benzoic acid was found in
the raw materials (Table 2).

Conclusion. The chemical composition and
identification of biologically active compounds
in the vegetable raw materials of the Juzgun
leucocladum were investigated. Physico-chemi-

Table 2 - Physico-chemical parameters of the Juzgun plant

Name of indicators, units of Permissiblenormsfor . Designation of ND for test
Actuallyreceived
measurement ND methods
1 2 3 4
Physico-chemical: i Notdetected. GOST 33332-2015
Benzoic acid and its salts

Production of a pilot batch of ready-to-feed
feed pellets based on vegetable raw materials
Juzgun and phytosorbent for veterinary purposes

The main raw material for the production of
the granular form of the veterinary drug Carbojuz
is Juzgun and a phytosorbent.

The granular form of the veterinary drug Car-
bojusa is a solid metered cylindrical dosage form,
which is a compressed mixture of two medicinal
substances. The size of the granules is 4-5 mm
diameter, weight - 0.7 - 0.8 g.

Composition of granules “Karbojusa”, active
substance:

— juzgun — 60%);

— phytosorbent — 25%.

— auxiliary substance:

— Binders Carboxymethylcellulose (CMC) -
15%.

The technological process of production of
pellets «Karbojuza»» consists of the following
stages (Fig.6):

I. Preparation of production facilities and
equipment.

II. Training of technical specialists.

III. Preparation of raw materials.

IV. Drying;

V. Grinding.

VI. Granulation;

VII. Packing.

cal studies have been carried out. The elemental
composition of raw materials was determined,
the main elements C - 53.53%, O - 31.96%, Ca -
5.56%, K - 4.01%, Na - 2.18%.

The mass fraction of moisture and ash in the
raw materials was determined. According to the
results of the analysis, the mass fraction of mois-
ture is 5.91 = 0.03%, and the mass fraction of ash
is 7.23 £ 0.01%.

The morphology of the raw materials was in-
vestigated, and the amino acid composition of the
raw materials was also determined.

As a result of the research, the first samples
of an antibacterial veterinary drug based on plant
raw materials Juzgun and a phytosorbent were
obtained for further clinical study of determining
the antibacterial ability of samples to the Faculty
of Veterinary Medicine of the Kazakh Agrotech-
nical University named after S. Seifullin.

Source of funding

This work was carried out within the frame-
work of the IRN grant AP09058425 “Develop-
ment of innovative technology for obtaining pre-
mix from vegetable raw materials to improve the
protein value of local cattle feed”, funded by the
Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan.
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