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On-Qapalu aTbIHIAFBI Ka3aK YITTHIK YHUBEPCUTETI

Aneaws pem mumepanovbi MulHAUMKbIUMbBIY JHCAHA KIACLI — XUMUSLbIK MEIUOPAHMMAD ary
ywin ¢ocgop owcone 60p Kypamovl KaAlObIKMAapovbl Kauma oHOeyoiy MYMKIHOIKmepine
maoicipubenik  Hecizoey  ocypeizindi. Docgoeuncmezi  gocham : bopam  uUOHOAPLIHBIY
peceHepayusanblK COpoOYUsACHIHbIY MUimMoi dcaz0aiivl hocGop-60p KYpamowvl azblH CY JHCIHE C)Iibl
epimindi pH-HvlH KamblHacmapviHbly meyecyi Kesinoe OenciieHol.

PHYSICAL AND CHEMICAL FOUNDATIONS OF ECOLOGICAL AND ENERGY
SAFE NON-WASTING TECHNOLOGIES OF RESEAVING OF CHEMICAL
MELIORANTS.

Tanasheva M.R., Beisembaeva L.K., Kalabaeva M.K., Omarov A.T., Suleymanova F. G.
Al-Farabi kazakh national university

For the first time is made experimertal substantiation of posibility of phosphorus and borium
containing wastes processing for the reseaving of a new classe of mineral fertilizers- chemical
meliorants. It is defined, that selection of optimum conditions of phosfat regenerating sorbtion:
borat- ions on phosphogypsum at changing of parity of phosphorus and borium containing waste
water and water polution pH.
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CAMOPACITIPOCTPAHSIONUICS BBICOKOTEMIIEPATYPHBIII CUHTE3
METAVIMMECKOI'O MAPT'AHIIA

KacbimoOekoBa. /[.A., TiomenuneBa O.A., CadaeB 7K..7K.
HNuctutyT npobiiem ropeHus

Tlokazano, umo ucnoab306anue 8 Kavecmse 60CCMAHOBUMENSL CUIYMUHA NPUBOOUN K 8bICOKOLL
cmenenu U3GleYeHUs MapeaHya u3 MOHOOKcuoa mapeanya, max kak 6 CB-cummese c
B0CCMAHOBUMENLHOU CMaduell NPUHUMAOmM yyacmue 00a KOMNOHEHMA CUIYMUHA, KAK ATIOMUHULL
max u kpemuuil. I[Ipedsapumenvras akmueayusi 60CCMAHOBUMENs NO360JIslem NPOBeCmu NPoyecc
npu memnepamype newu 750-800 °C. B pabome memaniomepmuieckum memooom & pexcume CBC
NOIYYEH MEMALIUYECKUl Mapeaney.

B nacrosmee Bpemss CBC-merannyprust — kak oaHo u3 Hanbosee 3pGEKTUBHBIX I TPAKTUKU
HaNpaBJICHUH, WMeeT OONbIINe MEePCHEKTUBBl Pa3BUTHS W 3HAYMMBbIE JOCTIDKEHHs. MHorue
TEXHOJIOTUYECKUE TMPOLECCHl B METAJUIYPIMM OCHOBAaHbI HA HCIOJIb30BAaHMU 3K30TEPMHUYECKHX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIHUSIX MEKAY KOMIIOHEHTaMH IIIUXTOBOW CMECH W
MPEJCTABISAIOT cO00H MpoIecC TEXHOIOTHYECKOTO FOPEHHUS.

B  pabore wmcciaemoBaHa — BO3MOXKHOCTh — IOJIYUYEHHS ~ METADIMYECKOTO  Maprasiia
BOCCTAHOBJICHMEM MOHOOKcHAa Mapranina B pexxume CBC ¢ ucnonb3oBaHuEM aKTUBHPOBAHHOTO
CHUJIYMHUHA B Ka4eCTBE BOCCTaHOBUTENS [1].

YucThlit Mapratel UCIoJb3yIOT B HEOOIBIINX KOJTUYECTBAX MPH MOJYyYSHUN aJTIOMHUHHUEBBIX U
Ipyrux croiaBoB, A0 20 % MapraHma cOIep)KUTCS B CIENHAIBHBIX CIUIaBaX THIIA MaHTaHWH.
Maprasen;, NpUMEHSIOT TakXe JUIs CO3JaHUS AHTUKOPPO3MOHHBIX 3allUTHBIX TMOKPBITUM Ha
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Metauiax [2]. i amoMUHOTEpMUYECKOTO MPOU3BOJICTBA METAINTMYECKOTO0 MapraHila UCTIOIb3YIOT
Oorateie (MIEPOKCUAHBIC) MApTaHIIEBbIC PY/bI, KOTOPHIC MPEIBAPUTEIHLHO O0KHUTAIOT JJIs1 TIEPEBOIa
MnO; B Hum3mme okcunabl [3]. OGXHUTr HEOOXOIMM TOTOMY, YTO TpU BoccTaHoBieHHH MnO;
QAITIOMUHHUEM I10 PEeaKIINU:
3 MnO, + 4 Al = 3 Mn + 2 AlO;3 (A Hzs = -417600 xan)
(1) ynenpHBIN TermoBoi 3 dekT B 3TOM cirydae paBeH: q = 1132 kan/r muxTel. BenmencTeue 3Toro
nporecc BoccraHoBiaeHus MnO; amomMuHMEM HOCUT B3pbIBHOM xapakrtep. Ilpu oGxure MnO,
MEPEXOIUT TJIaBHBIM 00pa3oM B MpoMexyTouHblii okcua MnzO,s, BoccTaHOBIIEHHE KOTOPOTO
ATIOMUHHUEM UJET IO PeaKIuu:
3 Mn3O4+ 8 Al =9 Mn + 4 Al,O3 (A Hogg = -563 700 KaJ’I) (2)
U COTMPOBOXKIACTCS] 3HAYUTEIILHO MEHBIINM YJEIbHBIM TEIIOBBIM 3 dexTom: q = 624 kan/t
mUXThl. Takasg BeTMYMHA YAEIBHOrO TeIioBoro s¢¢ekra aocTtaToyHa s OCYIIECTBICHUS
nporecca BOCCTAaHOBJICHHUs 0€3 10/1BO/Ia TeTlia U3BHE.
Matepuansl 1 METObI
OOBEKTOM HCCICIOBAHUS SBISUINCH CHIIYMHHBI, MPOIICANINE MEXaHUYECKYI0 00paboTKy B
LEHTPOOEKHO-TNIAHETAPHON METIbHUIIE W OKCHJ MapraHIia.
MeTo1bI UCCIIEOBAHUS: TEPMOIUHAMUYICCKOE MOJICIIMPOBAHUE, CHUTOBOUW METO]] OTPEACIICHUS
JTUCIIEPCHOCTH, OTIPEIeTICHIE TapaMeTPOB rOpeHus, PeHTTeHO(A30BbIN U CIIEKTPAIbHBIN aHATU3bI.
B skcriepuMeHTaxX MCTIOIB30BAIKCH:
- okcun Mapranma (1) TY 6-09-3217-78;
- aKTUBUPOBAHHBIM CHIIyMHH C COJEpKaHHeM KpemHus ot 8,5 mo 12,5 %. Pasmep uactun
aKTUBUPOBAHHOTO criiymMmuHa — oT 70 10 125 Mkm.
Pe3ynbTarel 1 00CyX)ACHHE
MonenupoBaHie BBICOKOTEMIIEPATYPHBIX MPOIECCOB MAJII CHUCTEM  CHIYMHH — OKCHJIbI
Maprasna BbinoHeHo mpu naeinenun 0,1 MIla u B wmuTepBane temmeparyp 700 — 3000 K.
W3meHeHne MONMHON SHTANBINUU U (A30BOr0 COCTaBa CUCTEM CHIIYMHUH — MOHOOKCH] MapraHiia B
3aBUCHMOCTH OT TEeMIIepaTyphl NPHUBEICHBI HA pUCYHKaX 1, 2.
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Pucynok 1 — MI3MeHeHrEe SHTAIBIIMU CUCTEMBI CHUTYMHH — MOHOOKCH/T MapraHia
OT TEMIIEPATYPHI

B mponecce ropenus cucremsl curymud — MnO (pucynok 1) mpu 700 — 2300 K u 2400 — 3000
K »sHTanmpnusg cucCTeMbl YBEIMYMBAETCS MPOMNOPLUOHAIBHO TEMIIEpaType NpU B3PHIBHOM
yBenuueHun ee npu 2300 — 2400 K, yro oOyciioBieHo WHTEHCU(UKALIUEH aTIOMUHOTEPMHYECKON
peakuuu. B pesynbTate okucauTenbHO-BoccTaHOBUTENBHBIX (OB) mpoieccoB KpeMHHI cuiTyMHUHA
pacxoxyeTcsi ¢ oOpa3oBaHMeM auokcuaa kpemnwus, HauumHas ¢ 700 K B mone 0,108 momw/kr,
amomMuHui — 6,379monw/kr ot 700 mo 2200 K. BoccranoBnenue mapranma (11, 278 momnb/kr)
npoucxoauT B uHTepBasie 700 — 2300 K (pucynok 2). Mymut (Al,SiOs) cuntesupyercs npu 700 —
2300 K u coxpaHsieTcs Kak KOHEUHBIN NPOAYKT.

290



17 5 MOABR KD

Mt Mn

10

75

75 ALZ030CD

AlZ25105¢c)
:-:u HITEY Lia1el

|:| T e
300 1000 1500 200 2300 T. K

Pucynoxk 2 - 3MeHeHue (pa30BOro coctaBa CUCTEMbI CUITYMHH — MOHOKCH/J] MapraHiia
OT TEMIIEPATYPBI

[lo pe3ynbraram TEPMOJMHAMHYECKOTO MOJCIHUPOBAHUS CHCTEMbl CHIIYMHH — MOHOOKCH/]I
Mapranna cienyet (Tabnuna 1), uto pacxon amomunus B OB-peakuuu coctaBmisietr 6,379 MOJB/KT,
a CTeneHb 00pa3oBaHMs OKCHIa alfoMUHUS 3,19 MOJIB/KT. 3a BhIUETOM UCTONb3yemMoi Macchl Al,O3
B CHHTE3€ MYJUIMTA, HAXOJAUM OCTaBIIYIOCS B cucTeme noito — 2,335 monw/kr (3,19 — 0,855), uto
COBIAZACT C OOHAPYKEHHOW MO TEPMOJAMHAMHYECKOMY pacuery paosiei. OTMeTuM, pacxon
amomMuausi B OB-peakiun 6,379 MOJB/KI, CTENEHb €r0 HCIOJIb30BAaHHMS K HMCXOIHOM Macce
cocraBiasier 98 %, a creneHb wucnoiap3oBaHus KpeMmHus coctaBiusier 100 %. Crenens
BOCCTaHOBJICHUSI MOHOOKCH A ¢ 00pa3oBaHueM Maprania B npenenax 88 - 100 %.

TakuM 00pa3oM, TEPMOIMHAMHYECKOE MOJCIUPOBAHUE CHCTEMBI TIO3BOJIMIO YCTAHOBHUTH
KOHIIEHTPAllMOHHbIE M TeMIepaTypHble o0jactu oOpasyrommxcs (a3 U MOATBEPIUIOCH
MpeAnookeHne yyactust kpemuus B OB-mipoiieccax B kauecTBe BOCCTAHOBHUTEIIA.

Ta6J11/ma 1 — CreneHb MMpeBpalICHHUA UCXOAHBIX KOMIIOHCHTOB B CUCTEMAX CUJIIYMHH — MOHOOKCH/]
MapraHmga

Oxcupg 700 - 2200 K 700 —2200 K |700-2300 K| V. pacx. Al
Al ucx/ucn, | Si ucx/ucn, |Oxcua ucx/oop, | Al,SiOs, | AlyOs, Mn,
MOJIB/KT MOJIB/KT MOJIB/KT MOJIB/KT' |MOJIB/KT'| MOJB/KT
MnO |6,525/6,379 |0,855/0,855 |11,278/11,278 |0,855 2,335 |11,278 0,578

Ha pucynke 3 npuBeneHa peHTreHOrpaMma MCXOAHOIO MOHOOKCHJIa MapraHua, B3siTOro s
uccnenoBannii mo ropenuto. Ilo pesympratam PDA oOpaszen sBisgercs MoHO(a30il oxcuia
mapraniia - MnO-Manganosite.

B pabore WHHMIMHpPOBaHHWE pEAKUUH OCYIIECTBISUIM TEPMHUTHOW cMmecbio. OOpasiisl
CTEXHOMETPUYECKOTO COCTaBa B HACBIMHOM M IPECCOBAHHOM COCTOSIHUM TIOCJE JIOKAJIbHOTO
MHUIMAPOBAHUS peaKkIUH CroparoT OypHO ¢ OosbLIIMM BblIeNeHueM Terula. Kpurtuueckas
TeMIIepaTypa CaMOBOCILIAMEHEHHMs cTexnoMerpiaeckoro cocraa — 900 °C, mpouecc HaunHaeTcs
3a CYET peakUMM OKHUCIICHHs aJllOMUHHUS KHCIOpoJoM Bosayxa. llocnme BocmimameHeHus, npu
JOCTUKEHUHM BBICOKMX TEMIIepaTyp 3a CYET TOpEHHsl aJlOMUHUS B KHUCJIOPOAE HaCTyIMaeT
CIIeyIoIas CTaus MPoLEecca — OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

Ha pucynke 4 mpuBeneHa peHTTeHOrpaMMa BOCCTAHOBJIEHHOTO METAJTTMYECKOI0 MapraHiia.
Oo0paser sBigeTcsl MpaKTUYeCKH MOHO(}A30il Maprasiia, KOTOPbI HAaXOIAMTCS B HEPABHOBECHOM
COCTOSTHUMH, YTO OTpakaeTcsi Ha HEKOTOPOM M3MEHEHMHM MHTEHCHUBHOCTEHN JIMHUN audpakuuu. Ha
IuQpakTorpaMMe HUMEIOTCS JBE OYEHb CJIadble MO0 HHTEHCUBHOCTH HE WACHTU(HUIMPOBAHHBIC
JTUHUH.
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Pucynok 3 - ludpakrorpaMma HCXOAHOTO MOHOOKCH A MapraHia
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Pucynok 4 - JluppaxkrorpamMma nojryu€HHOr0 KOpoJibKa MeTaia

C 1enpio MOBBINICHUS CTENEHHW HM3BJICUCHHS MapraHiia B METaJI, TOJXYYEeHHUS OTBAJIBLHOTO
IIJIaKa TOoCiIe OXJIaXKACHUs B KYCKOBOM BUJI€ B IIMXTY 3ajaBaiu ¢uiroc (M3BecTh) B KoiuuecTse 10-
15 % ot BoccTaHOBHTENSA. BBISBIEHO, UTO BBICOKOTEMIIEPATYpPHBIA IMpoOLecC HEOOXOIUMO BECTHU
npu Temmeparype 1500 — 1700 °C. IlommkeHHe TeMmmepaTypbl TOPEHHS yXy/AUIAeT KHHETHKY
BOCCTAHOBJICHHMSI MapraHIia, TOBBIIIAs COACp)KaHWE METalla B NUIAKE W CHIDKEHHIO HM3BJICUCHUS
mapranra. Begenue nporecca soime 1700 °C Takke IPUBOIAT K yMEHBIICHHIO BHIX0/a MAPTAHIIA B
pe3ybTaTe B3auMOJICHCTBUS €T0 C KUCIOPOJIOM.

Crnektpbl cHATBI Ha cnektpomerpe JED-2300 (pucyHok 5). DieMeHTHBIH cocTaB
BOCCTaHOBJIEHHOTO KOpOJbKa:Mapranua- 95,60 macc.%, yrnepona — 1,64 u kpemuus -2,76 macc. %

B pabote nmoka3aHo, YTO MCIIOJIB30BaHUE B KAYECTBE BOCCTAHOBUTENS CUIYMUHA MPUBOJAUT K
BBICOKOW CTETIeHW W3BIICYEHUS MapraHila U3 MOHOOKCHJa MapraHia, Tak kak B CB-cuHTese ¢
BOCCTAHOBUTEJILHOM CTaJueil MPUHUMAIOT yyacTHe o0a KOMIIOHEHTa CHJIYMHHA, KaK aJIOMHHUH,
Tak ¥ KpeMHHH. [IpenBapuTenbHas akTUBAIUs BOCCTAHOBHUTEIS TIO3BOJISIET MIPOBECTH TPOIIECC MPH
temneparype mneun 750-800 °C. B pabore MeTalmoTepMuueckuM MetojgoM B pexume CBC
MOJTyYeH METATHYECKU MapraHer [4].
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Pucynok 5 — Cnextp o0pa3iia METaJuIMYECKOTo Maprasiia, nojiyueHHoro CB-cunrezom
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METAJUJI TYPIHAEI'I MAPTAHELTIH O3AII'THEH TAPAJIATBIH )KOT'APBI
TEMIIEPATYPAJIBIK CUHTE3I

KacbimOexoBa I.A., TiomenueBa O.A., CabaeB K./K.
Kany npoOiemanapbl HHCTUTYTbI

TomulKcbi30aHObIpEbIUL peminde CUTYMUHOL KOAOAHY Mapeeymiy MOHOOKCUOIHEH HCO2aApbl
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Oapediceni  mapeaneymi  anyovl  AHCORAPLLIAMAMBIHObIZLL  KopcemineeH. Cebebi  o30icieHeH
MApaiamuvlH Hcoapbl MEeMNEPAmypanblk CUHMe30iy MOmbvlKCbl30aHy Ke3eHiHOe CUTYMUHHIY eKi
KOMNOHEHMI amOMUHUL Oe, KPeMHUUl 0e CuHmes2e Kamvlcaovl. TOMulKMulpbluimsl Al0bIH-A1A
axkmusmendipy ypoicmi 750-800 °c memnepamypaoa emkizyoi Mymin emeoi. JKymwvic b6apulcvinoa
MemaniomepMusIivlK 20icCneH Memauil mypinoeei mapeaney aibiHObl.

SELF-SPREADING HIGH-TEMPERATURE SYNTHESIS OF METAL MANGANESE
Kassymbekova D.A., Tyumentseva O.A., Sabaev J, J.
Institute of Combustion Problems

It is shown that the use of silumene as a reducing agent results in a high degree of manganese
extraction from manganese monoxide as both component of silumene — aluminum and silicon take
part in SH-synthesis with a reduction stage. Preliminary activation of the reducing agent to carry
out the process at the temperature of the furnace 750 — 800 °C. Metallic manganese has been
obtained in the work by the metallothermal method in SHS-regim.

COMPOSITION AND ANTIMALARIAL ACTIVITY OF THE VOLATILE OIL OF
AERIAL PART OF HALIMODENDRON HALODENDRON.

Zhanar A. Kozhamkulova® , Galiya E. Zhusupova®, Zharilkasin A. Abilov ® Anastassiya V.
Gadetskaya® and Samir A. Ross™®

®Al-farabi Kazakh National University, School of Chemistry, Department of Organic and Natural
Products Chemistry, Almaty, Kazakhstan zhanras@mail.ru
b National Center for Natural Products Research, School of Pharmacy, The University of
Mississippi, University, MS 38677, USA
¢ Department of Pharmacognosy, School of Pharmacy, The University of Mississippi, University,
MS 38677, USA

The chemical composition of essential oil obtained by steam distillation from the flower, leaf
and stem of Halimodendron halodendron, which is endemic to Kazakhstan, were analysed by
GC/FID and GC/MS. The oil has unpleasant smell indicating that the oil composition is different
than regular volatile oils. The percentage of the volatile oil in the air-dried plant material is 0.013
% (w/w).The components of the oil were identified by comparing their retention time and mass
fragmentation patterns with those of the available references and / or with published data as well
as through GCMS library search. This is the first report of the composition of the volatile oil of
Halimodendron halodendron. The Volatile oil showed antimalarial activity (Plasmodium
falciparum - 50% inhibition).

Key words: Halimodendron halidendron, Family fabaceae, volatile oil composition,
antiprotozoal activity.

Introduction

The genus Halimodendron is a monotypic genus of legume containing the single specie
Halimodendron halodendron, which is known by several common names (Caragana argentea,
Halimodendron argenteum, and Robinia halodendron), including common salt tree and Russian salt
tree [1]. Taxonomy: the plant belong to: Kingdom: Plantae; Order: Fabales; Family: Fabaceae;
Subfamily: Faboideae; Tribe: Hedysareae; Genus: Halimodendron; Fisch. ex DC. Species: H.
halodendron; Binomial name: Halimodendron halodendron (Pall.) Voss. Literature search showed
nothing had been done on the chemistry and pharmacology of this plant. This encouraged us to
carry out in detail phytochemical and biological studies on the aerial parts of the plant H.
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