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GETTING NEW CONCRETE MATERIALS BASED
ON INDUSTRIAL WASTE

Abstract. Energy and environmental problems processing oil residues and various industrial wastes, the
complexity of their composition necessitate the search for new technological methods of their processing. The paper
describes methods for producing concrete materials from industrial wastes. Physico-chemical and mechanical pro-
perties of the concrete samples. An optimal composition of the concrete mixture and the possibility of its application
in road construction. There remains the question of the involvement of recycling unused, cheaper and more acces-
sible raw materials, including waste oil, etc. industries. In this connection, the problem of chemical processing and
rational use of oil residues and industrial waste (ash, sludge, slag phosphate) — the most difficult type of hydrocarbon
and mineral resources is very important.

The problem of large industrial regions is a lot of waste and pollution. Studies various industries and businesses
has shown that there is significant potential to use waste to create new construction materials using technogenic raw
materials.

On the basis of our developed methods have been designed for experimental and control samples of concrete
materials of different compositions with the addition of various mineral materials and industrial wastes. Physico-che-
mical and mechanical properties of the concrete samples. The optimal composition of concrete and the possibility of
using it in road construction.

Keywords: soil-concrete, concrete, phosphorus slag, dry sludge, industrial waste, contaminated soil, road con-
struction.

YK 691.3+691.4+625.7

H. A. BekTeHoB, E. E. Eproxun, K. A. Cansixos, C. b. PricnaeBa

AO «MHucTtuTyT Xumudeckux Hayk uM. A. b. bextypoBa», Anmarsl, Kazaxcran

HOJYYEHUE HOBBIX BETOHHBIX MATEPHUAJIOB
HA OCHOBE NTPOMBIIIVIEHHBIX OTXO10B

AHHOTAUMSA. DHEPreTHYCCKUE M IKOJOTHUECKUE MPOOIEMbI IePepaOdOTKH HEPTSIHBIX OCTATKOB W Pa3IMYHBIX
MPOMBILIICHHBIX OTXOJIOB, CIOXHOCTb HX COCTaBa 0OYCIIOBIMBAIOT HEOOXOIUMOCTDh MOMCKOB HOBBIX TEXHOJIOIHYEC-
KHUX MPUEMOB HX MEPepadOTKU. AKTyalIbHBIM OCTA€TCs BOIPOC O BOBJICUCHUH B MEpepadOTKy HEHUCIIONb3YeMbIX, 00-
Jiee JIEEeBbIX U JOCTYIHBIX BUJIOB CHIPBS, B TOM YHCJE, OTXOA0B HeTe00bIBAtOLIEeH U p. OTpaciieil IPOMBIIILICH-
HOCTH. B cBsI3M ¢ 3THM, po0ieMa XMMUUECKOH NepepaboTKU U PAl[MOHAIBHOTO HCII0JIb30BaHHS HEPTIHBIX OCTATKOB
U TIPOMBIIICHHBIX OTXOIOB (30J1bI, IITaMbI, Poc(OpHBIEC MUIAKK) — CAMOTO CIIOXKHOTO BU/Ia YIIIEBOJOPOIHOTO M MH-
HEPAaJIBHOTO CBHIPHS SBISICTCS BEChMa aKTyalbHOM.

[Ipobiiema KpymHBIX TPOMBIIIICHHBIX PETHOHOB 3TO OOJBLIOE KOJIMYECTBO OTXOMO0B M 3arpsi3HEHHE OKPYKaro-
mei cpenbl. MccnenoBanusi pa3iMyHbIX MPOM3BOJACTB M HPEANPHUITHN MOKA3aIM, YTO CYIIECTBYET 3HAYUTEIbHBIN
MOTEHIMA B KCIOJB30BAHUM BTOPUYHBIX OTXOJOB JJISI CO3/aHHUS HOBBIX CTPOMTENBHBIX MAaTepUalioB C
HCIIOJIb30BaHHEM TEXHOTCHHOTO CBIPbSI.

Ha ocHoBe pa3paboTaHHBIX HAMH CHOCOOOB ObUIM CHPOEKTHPOBaHBI IKCIIEPUMEHTANIBHBIE M KOHTPOJIbHBIC
00pasipl OETOHHBIX MATEepHalOB M3 pPa3HbIX COCTABOB C JI00ABIIEHHEM pa3lIMUuHBbIX MHHEPAIBbHBIX MATEPHANIOB U
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Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

MIPOMBIIIUICHHBIX OTXOHOB. M3y4eHbl (PH3UKO-XMMHYECKIEe 1 MEXaHUIEeCKUE CBOMCTBA MONYYCHHBIX OCTOHHBIX 00pa3-
11oB. HaliieH onTuMansHBIH cOCTaB OETOHHOM CMECH M BO3MOYKHOCTh IIPUMEHEHUS €€ B IOPOKHOM CTPOHUTEIIBCTBE.

KiroueBsble ciioBa: TpyHT00eTOH, OeTOH, (pochOpHBIH MUIAK, CYXO0il MIIaM, IPOMBIIUIEHHBIE OTXOIbI, 3aMa3y-
YeHHBIA TPYHT (3M), TOPOKHOE CTPOUTETHCTRO.

BBenenue. B nocneqHee BpeMs ¢ pa3BUTHEM W PACIIUPEHUEM MENKHX W KPYITHBIX TOPOJIOB, a TAKXKe
C TIOSIBJICHMEM HOBBIX MECTOPOXKICHHUH MO JOOBIYE TOJIE3HBIX HCKOMAEMBIX PACTET CIIPOC HA CTPOUTEIh-
CTBO A0por. B cBs3u ¢ 3TUM Bce Oolblliee BHUMaHUE YUYEHBIX M MPOU3BOIUTENICH yaAenseTcs mpodiieme
WCTIOJB30BAHMSI MECTHOTO CHIPbS W TPOMBIIUIEHHBIX OTXOJOB JUIS CO3JAHHS W PAa3BUTHUS JOPOKHOMN
UHPPacTpYKTyphl. [IOpOKHOE CTPOUTEIBCTBO SIBISCTCS OJHHM W3 Hawbojee MaTepualloéMKHX padoT,
TpeOyroliee paciiupeHuss aCCOPTUMEHTa MPUMEHAEMBIX BSKYIIMX U CTPOUTEIBHBIX CMECEel, OCHOBHBIMH
KOMIIOHEHTaMH KOTOPBIX MOTYT OBITH pa3HOOOpa3HbIE TEXHOTEHHBIE OTXOABI. Jlnsi pelreHus BbIIIe-
YKa3aHHBIX TPOOJIEM MPEANOYTHUTENEHO HCIIOIb30BaTh MECTHBIE TEXHOTCHHBIE MaTepHaibl — OTXOMBI
¢dochopHOro, HEPTAHOTO U IPYTUX MPOMBIIUICHHBIX oTpacieit [1-3].

UcnonszoBanus ¢dochopHOTO IIIaKa SBISETCS CHIDKEHHE BO3ACUCTBUS Tpeanpusatuil ¢pochopHoit
npomeinuieHHOCTH PK Ha KOMITOHEHTHI OKpy’Karomieil cpeasl MyTeM HCHOJIB30BAHHS MPOMBIIUIEHHBIX
OTXOZIOB B KQYECTBE CHIPbs U CTPOUTEILHON UHIIYCTPUU M TOPOKHOTO CTPOUTENbCTBA. D) PEeKTHBHOCTD
WCCIIEIOBaHUSl N0 YTHIM3alUU KPYHHOTOHHAXHBIX OTXO0J0B (hocopHOW mpombliieHHocTH YKamObLI-
CKOTO peruoHa — ¢ochopHbIe IITAKH C TOJTYUSeHHEM Ha UX OCHOBE OETOHHBIX W KOMIO3UIIMOHHBIX CTPOH-
TETHHBIX MaTepuanos [4, 5].

[Ipobnema KpyMHBIX MPOMBIIIIEHHBIX PETHOHOB 3TO OOJIBIIOE KOJIMYECTBO OTXOJOB U 3arps3HEHUE
OKpyXxarolei cpensl. MccnemoBaHusi pa3IMYHBIX MPOW3BOJCTB U MPEANPHUITHI MTOKa3alH, 9TO CYIIecT-
BYEeT 3HAYMTEIBHBIN MOTEHIIMAI B HCIOJIH30BAHWH BTOPHYHBIX OTXONOB JUIS CO3JAHHS HOBBIX CTPOH-
TETHHBIX MAaTEPHUATIOB C HCTIOIB30BaHUEM TEXHOTEHHOTO CHIPHS [6-8].

Bo MHOrMX TeXHOIOTHYECKHX MpoIleccax, TNIaBHBIM 00pa3om, Onaromapsi OBICTpOTE HarpeBa BCei
TOJIIIIMHBI MaTepraia CO CHIDKEHHEM TEeMIIePaTyPHBIX TPAJWEHTOB, YTO IO3BOJHMIIO COKPATHUTH BpPEMS
00pabOTKH U COXPAaHEHUS SHEPTUH.

[To nmuTeparypHBIM JaHHBIM W3BECTHO YTO Hocie 00paboTku rpyHToB CBY- TOKOM (MUKPOBOJIHOBAs
W3IyUYeHUsI) B pe3ynbTare ()a30BBIX MPEBpAIICHUN U XUMHYECKUX PEaKIuil OTMEYEHO U3MEHEHHE COCTaBa
rpyHTa. M3MeHeHre MHHEPaIbHOTO COCTaBa MPH TEPMOOOPaOOTKe BieYeT 3a cOOOW M3MEHEHHE CTPYK-
Typel U MHKPOCTPYKTYpBl TpyHTa. HabmromaeTcs cyluecTBEHHOE H3MEHEHHE IOPHUCTOCTH, CPEIHETO
JMaMeTpa 1mop | IIOTHOCTH 00pa3noB rpyHTa. Tak, HampuMep, HarpeB cyrimHKa 10 350-500 C npuBoaut
K YBEJMUYEHHUIO IMOPHUCTOCTH W CPEIHETO AMaMeTpa TOop B pe3ysbTaTe NErHIpaTalliid W HAYMHAOIIETOCs
paspylIeHNs] KPUCTAJUTUYIECKONW PEIISTKH, YTO BBI3BIBACT CHIDKEHHE Ha 5-6 % TutoTHOCTH TpyHTa. [IpH
nanpHelimeM Harpee 10 1000 C mopucTOCTh M CPEAHMUH JUAaMETP MOpP YMEHBIIAIOTCS, IPOUCXOAUT Mpe-
o0pa3oBaHHe MHUHEPAIOB, OCTEKIOBaHNE TPYHTOBOM Macchl. IIIOTHOCT rpyHTa 1O CPaBHEHHIO C UCXOJ-
HOW yBennuuBaercs Ha 4-4,5 % [9, 10].

Ectp nmpenMymiecTBa MUKPOBOJTHOBOTO METOJIa TIO CPABHEHHUIO C TPAJUIMOHHON TEIUIOBIAXKHOCTHON
00paboTKOi OETOHA C HWCIIOJIB30BAaHUEM Tapa B KayecTBE TEIUIOHOCUTENA. JTO YCKOpSET 3aTBep/cBaHue
n3nenuit u3 6erona [11].

ABTOpaMHu MOJYYEH MaTeHT AJISl YCKOpUTENs 3aTBepAeBaHMs OETOHA, OTHOCSIIUMHUCS K CTPOUTENb-
HBIM MaTepHaiaM U3 OTXOOB U Pa3IMYHBIX MHHEPAIbHBIX YaCTHUI]: YTrOJbHAs 30J1a, TOPOIIKOBBIA OOKCHUT,
MOAU(HUITNPOBAHHEIN KAOJIMH, CaXapHbII TPOCTHUK Ha MUKPOBOJTHOBOM 00padoTke [12].

C nenblo MoyydeHus HOBBIX Pa3IMYHBIX OCTOHHBIX MaTepHallOB HAMHU ObUIM pa3pabOTaHbI CIIOCOOEI
MOJYYEHHUS] ¥ HaXO0XKICHUSI ONTHUMAJIbHOTO COCTaBa Ha OCHOBE 3aMa3y4eHHOTO TPYHTa, CyXOro IuiaMa M
pa3MYHBIX MUHEpANbHBIX MaTepuanoB. Ha ocHOBe pa3paOOTaHHBIX CIIOCOOOB OBLTH CHPOCKTHPOBAHBI
9KCIIEPUMEHTANIbHBIE U KOHTPOJIbHBIE 00pa3Ibl OETOHHBIX MaTepHaOB M3 Pa3HBIX COCTABOB C Ao0OaBiie-
HHUEM Pa3IMYHBIX MUHEPAJIbHBIX MaTEPUAIOB U IPOMBIIUIEHHBIX OTXO/IO0B.

Jia mpoBeieHNsT HAyYHO-HCCIIeIOBATELCKOM PabOThl MCIOIB30BAIUCH MMPOMBIIIIICHHBIE OTXOJBI -
3aMa3ydeHHBIN TPYHT M nutambl 3amamaoro Kazaxcrana, ¢ochoprbie nmakn HoBomkaMOymbckoro ¢oc-
¢dopuoro 3aBona (HAD3), a Takxke pazauyHble MUHEpaJIbHbIE MaTepUallbl (LICOJIHUT, KEPaM3UT U 1p.). Bee
IUIAKA W [JIaMBl B TOM YHCIIE 3aMa3y4eHHBI TPYHT MPEABAPUTEIHLHO 00padOTaHBl MHKPOBOJIHOBBIM
M3ITyYCHHEM Ha OBITOBOM MHUKPOBOJIHOBOM meuke «Samsungy MomHocTH 900 BT, 2450 Mru1. B TeueHHE OT
10 g0 30 MUHYT I71s1 JabHEHIIIETO UCTIONB30BAHMUS.
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[Tocne MukpoBOIHOBOW 00PaOOTKHM CyXoi utam notepsi1 Bec okoiio 10%, nmocne 20 MmunyT 06pabot-
KH TIOTeps Beca IiamMa cocTaBmiio 19 %, moteps Beca 3ama3zydeHHOTo rpyHTa okoso 23 % npu 20 MUHYT-
HOM H3IYYEHHH. JTO CBSI3aHO C IMPOIECCOM JIETUApATALUH, BBIZCICHUEM CBOOOTHON W KPUCTAJLIOTH/I-
paTHOIi BOJIBI, @ TAKXKE CKUTaHUEM OopraHuueckoi mpumecu (HedTsHble msaTHa). [lox Bo3nelicteuem MBI
MOYKHO yJalsTh c1a00 CBA3aHHYIO BOLY, KOTOpas IUIOXO BIMSET Ha Ka4ecTBO IPyHTO- U acdaabToOeToHa.
A TaxKe MOXXHO HMOJTY4YHUTh KPUCTAJUIOTHIPATHI HYKHOT'O COCTaBa, WU MOJTHOCTHIO 00€3BOXKUTH UX.

B pesynbrare 00paboTku MHKpoBONHOBOTrO M3nmydeHus (MBU) cyxoro mmmama mpoucXOTUT amMop-
¢u3anys MIMHUCTBIX MaTEpUalIOB, TUCCOLMALU KapOOHATOB M MHUHEpaiooOpazoBanue. OOpaboTaHHBIHM
IIJJaM HCIIOJIB30BAJICS ISl HONYyYEHHsI TPYHTO- U ac(aabTOOETOHHBIX CMECed Kak OCHOBHOTO HaroJl-
HUTENS U 3aIlI0JTHUTEIS.

Jnst u3yueHuss MUKPOCTPYKTYpPbI TPYHTOOCTOHHBIX 00pa3loB Oblia caenaHa MUKpodotorpadus Ha
CKaHHMPYIOIIEM JIEKTPOHHOM MUKpockorie JSM-6610LV JEOI Anonwus.

Muxkpoctpykrypa (pucyHok 1) rpyHTobOeToHa ¢ mobaekoit ¢ochoproro (HAD3 r. Tapas) muraka
NPEACTaBIsACT HEpaBHOMEPHBIE UTOJIbYaThle KPHCTAIBHBIE OTPOCTKH, KOTOPBIE CIOCOOCTBYIOT (OpPMHU-
POBaHHIO MEJIKONOPHCTONW M IMPOYHOW KaMEHHOW CTPyKTyphl. Wrombuatass dopma 3epeH ompenenseT
OCHOBHOE HAIIpaBJIICHUE €r0 MCIIOJIb30BAHUS B KaueCTBE apMHUPYIOIIETO 3jeMeHTa. lcmoib3oBaHue
¢ochopHOro nIIaKa B Ka4ECTBE 3AIOJIHUTENS PUBOJAUT K 00pa30BaHUIO MYJUTUTA U BOJUIACTOHUTA, 3TO B
CBOIO OUYepeb MOBBIIIAET IPOYHOCTh TPYHTOOETOHHOTO MaTepHana.

Pucynox 1 — Mukpodororpadus o6pa3os rpyHTo0eTOHHOrO MaTepraia ¢ JobasieHneM GpocdopHOro mnuiaka, yBeIHIeHHbIN:
a) x300, 6) x1000, B) x3000, ) x10000

B tabmmme 1 mpemcraBieH COCTaB 3JEMEHTHOTO aHAIW3a TPYHTOOETOHA ¢ M00aBKO# (docopHOTO
nutaka. M3 3eMeHTHOr0 aHaIu3a MOKHO YBUJIETh, YTO JIaHHBIC HECKOJIBKUX 3JIEMEHTOB COBIIQ/IAIOT.

W3 pucyHka 2 MOXXHO 3aMETHTh CTPYKTYPY MHHEPAIBHBIX 3€peH, KOTOPhIE UMEIOT HEMPaBHIBHYIO
¢dopmy. B camoil cTpykType CyXxoro muiama MPHCYTCTBYIOT IOJIOCTH M KaHaJbl B IJIOTHOW KPHCTAJUTH-
4eCcKoU perieTke. biaromapst 3TUM CTPYKTypaM IuiaM 00J1aZiaeT BhICOKOU yAEIbHON MOBEPXHOCTHIO, YeM
o0ycaBIMBaeTcsl ero peakuoHHas cnocoOHOCTh. [IpucyTCTByIOmME B cOCTaBE CyXOro Luiama KBaplibl,
KPUCTOOJMUTHI, MOHTMOPHWJUIOHUTHI W TIOJIEBBIE IIMATHI, KOTOPble O0ECHeunBalOT MPOYHOCTH TPYHTO-
OCTOHHOTO MaTepHaia.
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Ta6nuua 1 — PesynbraTsl aHanu3a rpyHrobeToHa ¢ qobasierneM GpocdopHoro nuiaka

DIeMEeHTHI Crektp 1 Crextp 2 Crextp 3 Cpennee, macc. %
(¢} 49,60 49,35 49,88 49,61
Na 0,82 0,47 0,83 0,71
Mg 1,31 1,28 1,58 1,39
Al 2,93 2,28 3,94 3,05
Si 11,30 8,83 11,42 10,52
P 0,82 0,13 0,14 0,36

S 1,23 1,31 1,44 1,33
Cl 0,15 0,12 0,14 0,14
K 0,88 0,44 0,98 0,77
Ca 29,20 34,15 27,52 30,29
Ti 0,17 0,09 0,15 0,14
Fe 1,58 1,54 1,96 1,69

HUror 100,00 100,00 100,00 100,00

a) o)

gLl

Pucynok 2 — Mukpodororpadust 00pa3ioB rpyHTO0ETOHHOTO MaTepuaa ¢ JOOaBICHHEM CyXOro IIjIamMa, YBeIMIeHHbIN:

B tabnuie 2 npeacTaBiaeHbl pe3ybTaThl JIEMEHTHOTO aHalW3a IPyHTOOETOHHOro oOpasua ¢ po0as-

a) x300, 6) x3000, B) x10000, r) x25000

Koii cyxoro mutama (JSM-6610LV ckanupyroumii 31eKTpoHHbIH Mukpockor, JEOI Snonus).
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Tabnuma 2 — DeMEHTHBINH COCTaB TPYHTOOETOHA ¢ 100aBJIEHHEM CyXOro ITaMa

DJIEMEHTHI Crnektp 1 Crnextp 2 Crnexrp 3 Cpennee, macc, %
o 50,95 50,54 51,29 50,93
Na 0,90 0,87 0,63 0,80
Mg 1,40 1,74 2,07 1,74
Al 3,87 4,01 4,30 4,06
Si 11,07 12,69 14,04 12,60
S 1,57 1,12 1,00 1,23
Cl 0,18 0,19 0,17 0,18
K 0,73 0,71 1,11 0,85
Ca 27,14 24,72 23,29 25,05
Ti 0,18 0,19 0,17 0,18
Fe 2,02 3,23 1,93 2,39
Uror 100,00 100,00 100,00 100,00

IIpogHOCTE 6€TOHHBIX 00pa3NoOB ObLIA UCIBITAHA B HCTBITaTeNNbHOM Taboparopuu TOO «L{eJICM»,
r. Anmatel coriacHo TpebOoBanusaMm rno ['OCT 12730.1-78, TOCT 10180-2012. DxcnepumeHTaIbHBIE
JaHHBIC [TOKa3ald, YTO MOJYYEHHBIE TPYHTOOETOHHBIe MaTepuaibl (00pasusl Ne 1-11, 3-®, 4-CLI, 6-K)
MMEIOT XOpOLIMH Ipenen MPOYHOCTH Ha C)KaTHE BOJOHACHILICHHBIX 00pasloB B Bo3pacTe 28 CYTOK,
KOTOpble BmoiHe coorBeTcTBYOT o CHull, mnms 2 ximacca mpodHOocTH coctaBistomieit 4,2-5,7 MIIA,

OTHOCsIUICS K Mapke M50 (tabmura 3).

Tabmuna 3 — [Ipenen mpod4HOCTH TPYHTOOCTOHHBIX MaTEPHAIOB Ha C)KaTHE BOIOHACHIIICHHBIX 00pa3IoB B Bo3pacTe 28 CyTOK

O0pa3sibl HaiimenoBanme nokazarenst dakTrYecKoe 3HAUCHUE
(1-11) CpenHasi TUIOHOCTb, kr/m° 1840,0
C 100aBJIEHHEM LIEOTUTA IIpounocTs npu cxatu, MIIA He MeHee 4,7
(3-D) CpenHas TUIOHOCTB, Kr/M° 1780,0
¢ nobasienueM $pocdopHOro LiaKa TTpourocTs mipu cxkatu, MIIA He MeHee 42
(4-CIII) CpenHasi IUIOHOCTb, Ko/’ 1932,0
C 100aBJIEHHEM CYXOT0 LIIaMa IIpounocts nmpu cixatu, MITA He MeHee 5,7
(6-K) CpenHast INIOHOCTb, kr/m’ 1552,0
¢ 100aBIeHHEM Kepam3uTa TTpourocTs mipu cxkatu, MIIA He MeHee 5,2

LementrobeTonHBIE 00pa3Ibl HA OCHOBE CTPOUTEIBHO-TIPOMBIIILICHHBIX 0TX010B (00pasisl Ne 2- CILI,
5-®) TakKe UMEIOT HEIIOXOU pe3yNbTaT Ha ckaTue B Bo3pacte 28 cyTok 23,4-24,3 MITA, Ommxe kK Mapke

M250 (25,69 MIIA) (Tabnuma 4).

Tabnuma 4 — [Ipenen npoYHOCTH IEMEHTOOCTOHHBIX MATEPHUAJIOB HAa CKATUE BOJIOHACHIIICHHBIX 00Pa3IloB B BO3pacTe 28 CyTOK

O06pa3sibl HaiimenoBanue nokasatens daxTruyeckoe 3HaUCHHE
(2-1T) CpenHas IUIOHOCTB, Kr/M° 2169,0
C I0OaBJIEHHEM IIEOTUTA IIpounocts mpu cixatu, MITA He MeHee 24,3
(5-®) CpenHasi TUIOHOCTb, kr/™m° 2184,0
¢ nobaenennem pocdopHoro maka | IIpounocts npu cxatd, MITA He MeHee 23,4

Takum 00pa3oMm pa3paboTaHbl CIIOCOOBI MONYYEHUSI HOBBIX TPYHTO- M IIEMEHTOOCTOHOB U3 OTXOZOB
MPOMBIIINIEHHOCTH (3aMa3zydeHHbId TpyHT JKanaOsens, cyxod nuram Kamarana, docdopHbie mmmaku
HA®3, u T.A1.) ¥ pa3IuIHBIX MHHEPATLHBIX MarepHaioB. [lodydeHHBIE OETOHHBIC MaTepHANIBl MOKHO
HCIIOJIB30BaTh B JOPOXHOM CTPOUTEIILCTBE (TpOTyapI)I, JOPOKHBIC OCHOBaHI/ISI), a TaKXKe IJId CTPOUTECIIb-
CTBa Pa3JIMYHBIX OOBEKTOB.
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H. A. Bekrenos, E. E. Eproxun, K. A. Caasixos, C. b. PoicniaeBa.
«O. b. BekTypoB aTbIHIAFBI XMMHUS FEUTBIMAApEI MHCTUTYTE» AK, Anmatsr, Kazakctan
OHIIPIC KAJABIKTAPBI HET'T3IHJAE ) KAHA BETOH MATEPUAJITAPBIH AJIY

AHHOTanMsl. OPTYPJi YHEPreTUKAIBIK XKOHE DKOJOTHSUIBIK MpolieManap/bl LIeNly MakcaTbIHIa ©HEpKacil,
MYHall KaJJbIKTapbIH KaiTa eHACYIiH jKaHa TEXHOJOTHsUIapbIH TaOymbl KaxeT eredi. MyHai eHIipyIi jxoHe Oacka
JIa OHEPKACIIT KaIIBIKTapBIH, COHBIMEH KaTap ap3aH opi KOJDKETIM/II IIIMKI3aTThI KaliTa OHICY MICceNIeci 03¢KTi OOJBII
TaObuTaAbL. OChIFaH OaiTaHBICTHl KOMIPCYTEKTEPAiH KOHE MHUHEpPAIAbl IIHKIi3aTTapThIH KYPIAETi KOCBUIBICTAphI —
MYHail KOHE OHEPKACiN KAIABIKTapbiH (KyJ, Hutamaap, Gocdop HulakTapsl) XHMUSIIBIK OHICY MEH PalHOHAIIBI
maiiasany MoceNeci ©3eKTi.

Ipi engipic aiimakTaps! YIIiH 0acTBl MOCeNe- KO MOJIIepaeri KAIABIKTap MEH KOpIIaFaH OPTaHBIH JIACTAaHYHI.
OPTYPIIi OHIIPiC OPBIHAAPHIH 3EPTTEY HOTIDKECIH/IE, )KaHa KYPBUIBIC MaTepHaJIapblH alyla TEXHOTEH I MHKi3aT MeH
KaJIIBIKTap/bl EKIHIIUIIK KOJIIaHy alTapibIKTail MOTeHIHANFa He EKeHITH KOPCETTi.

bi3 naiipinaran ofictep HeriziHAe OPTYpPJl MUHEPAJIbl MaTepHaap MEH OHEPKACIIl KAJABIKTAPbIH KOJIaHy
apKbUIbl OETOH MaTepUaNIaPbIHBIH HKCIIEPUMEHTAIbI JKoHE OaKpuIay yIrijepi sko0ajgaHabl. AJbIHFaH OETOH YIITi-
JepiHiH (U3MKA-XUMHSUIIBIK JKOHE MEXaHUKAJbIK KAaCHETTEpi 3epTTeili. beToH KOCHMachIHBIH ONTHMAIIBI KYPaMbl
TaOBULIBI )KSHE KOJI KYPBUIBICHIHA KOJIaHBUTY MYMKIHIIIT] KapacThIPbUIIbIL.

Tyiiin ce3aep: TonsipakObeToH, 6eToH, Gocdop muIars!, Kyprax IIaM, ©HEpKICill KaIbIKTapbl, Ma3yTIIEH Jiac-
TaHFaH TOMBIPAK, JKOJ KYPBUIBICHL
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