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OPTIMIZATION OF THE METHOD OF PREPARATION OF ORGANIC
AGGREGATE IN THE PRODUCTION OF ARBOLITIC PRODUCTS

Abstract. The review of the state of production technology and the qualitative level of the modern industrial
arbolite has made it possible to establish the feasibility of further improving its technology.

The article presents the results of optimization of the regime for upgrading the organic filler - rice husk by
implementing a rotatable plan of the second order for 3 variables. The amount of water and chemical additives,
aggregate and binder costs are assumed constant. At the same time, it was investigated how the indices of varying
factors affect the strength of the arbolite.

The developed technological solutions are economically advantageous due to the use of local raw materials,
such as ash from thermal power station, vegetable waste from agriculture. The proposed technology of production of
arbolite allows you to produce products at a given quality level.
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Kesputopaunckuii rocy napcTeeHHbIH yHEBEpCcUTET MM. KopksiT ara, Kazaxcran

onTuMmn3AnusI CliOCObA INOAIOTOBKU OPTAHUYECKOI'O
SAITOJIHUTEJIA B ITPOU3BO/ICTBE APBOJIMTOBBIX U3JIEJINU

Annoramusi, O030p COCTOSHHS TSXHOJOTHH MPOH3BOJICTBA M KAYCCTBEHHOTO YPOBHS BBIMYCKAGMOTO COBpPE-
MCHHOH TNPOMBIIUICHHOCTRIO apOONHTa MO3BOJIMI YCTAHOBHTH LEJICCOOOPA3HOCTh JATBHEHINETO COBEPIICHCTBO-
BAaHHWI €TI0 TCXHOJIOTHH.

B crarbe MPUBEACHBI PE3YJIBTATHI ONTHMH3ALMH PSKUMA 0OIATOPAKUBAHUS OPTAHHUCCKOTO 3AMONHUTEI —
PHCOBOH JIy3TH IYTEM PEalH3alMy POTaTabelIbHOTO IUIAHA BTOPOTO MOpAAKA Ml 3-X mepeMeHHBIX. KommuecTso
BOAbI H XHMHYCCKHX Z[O68.BOK, Pacxoapl 3anMOJHUTCI U BOKYHICTO IMPHUHATHI MOCTOSIHHBIMH. HpI/I 3TOM HCCIICO0-
BAJIOCh, KAK BIHACT MOKA3ATEIH BAPbUPYIOMHUX (JAKTOPOB HA MPOYHOCTH apOoITHTA.

Pa3pa60TaHH1>Ie TCXHOJIOTHUYCCKHUC peH.ICHI/UI 3KOHOMHYCCKH BBITOAHBI 34 CUYCT HCIIOJB30BAHUA MCCTHBIX
CBIPBEBBIX PECYPCOB, TAKUX Kak 3061 TILI, pacTuTebHBIE OTXOABI CEIBCKOTO XO3SHCTBA. [IpeaioskeHHAsA TEXHOI0-
THA ITPOU3BOACTBA ap6onma ITO3BOJIACT BBITY CKATH MPOIYKIHK) HA 3aJaHHOM KaYCCTBCHHOM YPOBHE.

KiroueBsie crioBa: prucoBas Jy3ra, apOoJHT, COCTAB, IPOYHOCTD, 00IAr0PAKHBAHKE, TOPTIAHILCMEHT.

Beenenne. B nHacrosmee BpeMs IOCTABICHA 334a4a YCKOPEHHOU TEXHOJOTMUYECKOW MOJCPHU3AMH
PecnyOnuku Kazaxcran u 0003HAYCHBI HAMMPABICHUS, TCMITBI 3KOHOMUYCCKOTO passutus crpanst [1]. B
paMKax JaHHOTO NMPHOPHUTETA CYIIECTBCHHBIM MPEACTABIIETCS AAIbHEHINEE PAa3BUTHE MHHOBALIMOHBIBIX
TEXHOJIOTHH NPOU3BOACTBA CTPOUTEIBHBIX MAaTCPHAIIOB.

B n1aHHOM HampaBiaCHUH aKTYalIbHOM MPOOIEMOH SIBIIETCS OOCCICUCHUE CTPOUTEIBHOM HUHAYCTPHU
Kazaxcrana 3¢ ek THBHEIMU CTCHOBBIMH CTPOMTEIBHBIMH MaTepuanamMy. BaxkHyI0 pojip Ipu IpoOH3BOI-
CTBE CTCHOBBIX MATCPUAJIOB UTPACT UCHIONB30BAHUE OTXOA0B MPOMBIIIICHHOCTH U CEIbCKOTO XO3AHCTBA.
OpuuM 3 3G QeKTHBHBIX CTCHOBBIX MAaTCPHAIOB ABIACTCA apOOIUT. TEeXHONMOr M H3rOTOBICHUS U3CIHI



Becmuux Hayuonanvroit akademuu Hayk Pecnybnuxu Kazaxcman

u3 apbonuTa BO MHOTOM IPHOIIDKACTCS K TEXHOIOTHH U3ACNIUi U3 0ObIdHEIX OeTOHOB. Eciii cpaBHUBaThH
C TPOU3BOACTBOM HCKYCCTBCHHBIX MHHCPAJbHBIX MOPUCTBIX 3alOJHUTCICH, KOTOPOE CBA3AHO CO
3HAYMUTEIbHBIM 3aTPaTaMy SHCPrHHU, TO MOJIYUCHHE 3aIOIHHTENS apOOauTa CBOTUTCS K H3MEIBUCHHIO
JPEBECHHBI IO OIMPEACICHHOTO (DPAKIMOHHOIO COCTaBa. B HaIIMX SKCIEPUMEHTaX HCHOIb30BAIACH
roTOBast CTAHOYHAS CTPYIKKA, KOTOPYIO TPpeOOoBanach TOIbKO OT(hPAKIIHOHUPOBATE HA CIICLMATBHBIX CHTAX
Tak, KaK MCIONb30BAHKUE KPYITHBIX YACTHIl M3-32 YPE3MEPHON YIPYTOCTH BEACT K Pa3yIUIOTHEHHIO apOo-
JTUTOBOH CMECH MOCIE CHATHS JABJICHHS MPECCOBAHUS. VICMONb30BaHME K MEIIKOHM (pakuuu ¢ GONbIION
Y A€TbHOH NOBEPXHOCTHIO YACTHII BEAET K MEPEPACKOIY BsDKYIIETO.

Mertozap! uccienosanmusi. Jlisi mpoBEACHHS SKCIICPHUMEHTOB B KadeCTBE CHIPHCBBIX MATCPUATIOB ObLIH
HCTIONIB30BAHBI TIOPTIAHALCMEHT, rameHas u3BecTb, 301a Ke3priopauackoii TOL, opranuueckuii 3amomn-
HHTCNb PACTHTCIBHOTO IPOHCXOXKIACHHS APECBECHAs APOOICHKA M OTXOABI CEIIBCKOXO3SHCTBEHHBIX
xymsTyp HOxwHoro Kasaxcrama — pucoBaf sy3ra M H3MENbYCHHBIC CTCOMH PHUCOBOH CONOMBI, CTEOIH
XJIom4aTHUKa (ry3a-1as), U3MEIbUCHHbBIC CTCOIH KaMBblIlla, BHHOTPAIHAS J1034.

ITpu BeInOTHEHNH PAOOTHI MPUMCHSIICS KOMILIEKC METOAOB (hH3UKO-XUMHUIECKOTO aHAIH3A.

TTpousocTs mpu cxxatuu (kre/cm’, MITa) HecaeayeMpix 06pasioB ONpeaesuIach o GopMmye:

R =P/F, ()

Boxonornomenne onpeneastiin Ha kyOukax 70x70x70 MM, H3rOTOBIACHHBIX IO IMPEATIOKCHHOU
TexHoorun. HaceleHne Boxoi Mpou3BoANIN B TeUCHNH 48 4 IPH yPOBHE BOABI BBILIE BEpXa 00pa3LoB
HE MEHee 2 cM.

H3veperne TemmonpoBOAHOCTH 00PA3OB MPOU3BOIIOCH ¢ MOMOINBIO H3MEPUTENIS TCILIOMPOBOI-
Hoctu UTII — MI'4. luana3on usmeperuil B uHTepBane temneparyp 173-423°K. Tlpenen nomyckaemoi
norpemHocTy +10%.

C nomo1pro peHTreH0(ha30BOro aHaAIN3a ONMPEACLIH (a30BbIil COCTAaB AKTUBUPOBAHHOTO LIEMEHTHO-
30JIbHOTO BsUKYINEro. PeHTreHorpadutieckas cbeMKa BBIIOMHLIOCH HA audpakrometpe «APOH-3».

Kak u3BecTHO JpeBeCHHA SBIACTCS AHU3OTPOIHBIM MATCPHAIOM, TOTOMY APOOICHKA JO/DKHA HMETh
urompuatyo gopmy ¢ koddoummertom GopMel (OTHOIICHHE HAMOONBINETO Pa3sMEPa K HAUMCHBINEMY),
paBHbIM 5-10 MM, TommuHy 3-5 MM K MakcuManbHy0 AauHy 10 30 MMm. Yactuue! Takoit dopmsr oOmna-
JIAroT 6os1ee OMU3KUMHE TT0 aOCOTIOTHOMY 3HAUCHHIO BAKHOCTHBIM J¢(hopMaImsM BIOJb U MOTIEPEK BOJIO-
KOH U IIO3TOMY MOIYT CHU3UTH OTPHULATCIIBHOC BOBﬂeﬁCTBHe BJIQ>)KHOCTHBIX ,D,'e(l)opl\lal.[l/ll\;l APCBCCHOIO
3AIIONHUTEIIS HA CTPYKTYPOOOPA30BAHUE U MMPOIHOCTD apOOIHTA.

Pucosas 1y3ra B OTIHYHE OT CTAHOUHOM CTPYKKH UMEET OJHOPOAHBIM IPaHyI0METPUUCCKUN COCTAB
¢ JUIMHOHM yacTull 6 - 8§ MM M HIMPUHOM 3 - 5 MM, O3TOMY ¢ H3MenbucHue He TpeOyercs. [loaroroska
PHCOBOI JTy3rH CBOJMIACH JIHUIIb K KOHTPOIIKO COACPIKAHHUS PUMECCH B 3AITOTHUTEIIC.

O030p nmuTEpaTYPHBIX JAHHBIX [TOKA3aJ, YTO JIsi 0OpabOTKU 3amoIHUTEN Ha apOOIMTOBEIX 3aBOAAX
B OCHOBHOM HCIIOJIB3YIOT XJIOPHCTHIH KATBIHH U )KUAKOE HATPUCBOE CTEKIIO.

Ha GonpImHHCTBE TEXHOMOTHYECKUX THHUH apOONMUTOBBIE H3ACTH (GOPMYIOTCA B CTATIBHBIX (popMax
U TJIaBHOM 3a7aducil mpu yKIake Macchl B (JOPMy SIBIICTCS PABHOMEPHOC PACHPEICICHUE ¢ MO BCCH
dbopme. ITo moCTHUracTCs 3aNOTHEHHEM (DOPMBI B YPOBEHB ¢ HACATKOM.

I/ITaK, paccmarpuBas TEXHOJIOTHUCCKUH IPOUECCC KakK CIOXKHYH CHCTCMY, HCO6XO£[I/IMO YUIUTBIBATH
B3aUMOJICHCTBHE €€ ¢ BHCIIHCH CPEoi U BHYTPCHHUC B3aUMOACHCTBHUA OTACIBHBIX SICMCHTOB CHCTCMBI,
YTO B KOHUCHOM CUCTC OTPA3UTCA HA OTKIMKE CHCTEMBI, T.C. CBOMCTBAX MAaTCpHaia, B YaCTHOCTH HA
MpoYHOCTH apbonura. Bxogamu cuctembl «007IaropakuBaHUe OPraHUYCCKOro LEIITION030COACPIKAIIETO
3AIOHUTEISD SIBISIFOTCS €r0 COCTaB X M TEXHOIOTMYECKHE mapaMeTpsl 00padoTku. [Ipuuem komuuecTso
BOABI W 3aIlOJHUTCII SIBJIIIOTCSA KOHTPOIHUPYCMBIMU U PCTYJTUPYCMBIMU IapaMCeTpaMH, a COCTOSHHC
CpPeABL IPaHyIOMETPUYCCKHH COCTaB KOHTPOIHUPYEMBIM U HO HEPEryIUpyeMsIM Bxogamu. K TexHomoruu
(H) moxxHO oTHECTH peskuM 0OpabOTKH, KOTOPHIE SABIAIOTCS KOHTPOIUPYEMBIMU U PETYIHPYEMBIMH BXO-
Jamu. Marematudeckoe onucanue GpyHKIMOHUPOBAHIS STOM CUCTEMBI MOXKHO BBIPA3UTh YPABHCHUH THIA

R = f(H,X). 2
CucreMa «BSOKYLICCTOPTaHUYCCKUM 3allOIHUTEIbY OTPAXKACT IMPOYHOCTh KAK BSDKYIIErO, TaKk M

IPOITHOCTD ap60nHTa Ha €ro OCHOBC. HpI/I 3TOM BXOAaMH SABJEICTC €ro COCTaB X ¥ TCXHOJIOTHYCCKUC
napaMCETpPhI CTO aKTUBALIAN.
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HpOI_[GCCbI NCPCMCIINBAHUS U TBCPACHUS TOXKC ABJIIOTCS HCMAJIOBAXKHBIMU B TCXHOJIOTHH ap60JmTa‘
OcHOBHOH 3amadel 3TOr0 TEXHOJIOTHYECKOTO Mepejesa SABIACTCA IMOIYYCHHE OMHOPOTHOH CMECH
KOMIIOHCHTOB, T.C. TOMOTCHH3ALMS COCTABIOUX cMeceil. Tak apOonHToBast cMECh SIBISIETCS JBYXKOM-
MOHEHTHOHM, TO HEOOXOAUMO MAKCHMAIBHOC YBCIHUYCHHEC IICPBOHAYANBPHOM MOBEPXHOCTH pPa3iciaMu
MCXKAY KOMIIOHCHTAMH CMCCH.

Eciau paccMaTpuBaTh NMPOIECC NMEPEMEMIMBAHMS KaK B3aUMHYIO AU((Y3HI0 YaCTHIl, TO COIVIACHO
niepBoMy 3axoHy ®uxa cxopocts quddys3un onpeaenIeTes ypaBHCHUCM:

dm = -D 4 dadi )
dx
B uacanpHO mepeMemaHHOM CMECH JOJKHO OBITE COOTIOACHO PaBeHCTBO [22]
DM, +> N,=M+N =1 )
i=1 i-1

C nenpio paBHOMEPHOTO PACIIPEACICHHSI KOMIIOHCHTOB apOonTa B 00beME CMECH HYIKHO MPOBOJUTh
MHOTOCTYIICHUATOC CMeIucHue. M3BecTHO, 4T0 B cocTaBe apOOIHTa COACPIKAHHE 3alONHUTEIS U
BSDKYINETO B 0OBEME Pa3HBIC, YTO YMEHBLICHHUIO BEPOSTHOCTH PALMOHAIBHOrO repeMeninBanus. Haubo-
nee dddexTUBHOE MepeMeInnBaHue apOOIUTOBOM CMECH JOCTUTACTCsl MPH TYPOYICHTHOM IBIDKCHHH, B
KOTOPOM BHELIHSSI MAaccoIepejada nepexo uT BO BHYTPEHHIOK.

PesyabTaThl nccnenosanust. [ToxGop onTUManbHBIX TEXHOJIOTHYECKHX MAPaMETPOB MPOM3BOACTBA
ap6oIMTa OCYLIECTBIUIN ¢ IPUMEHEHHEM MAaTCMaTHYECKOTO METOAA IUIAHUPOBAHUS SKCIICPHMEHTOB A
JIBYX- U TPEXKOMIIOHCHTHOW CHCTEMBI. B Ha4YajibHOM 3Tane HCCICIOBAHHMH MPU ODOCHOBAHWH TEXHOJIO-
THYECKOrO LHKJIA MOATOTOBKH CHIPHEBBIX KOMIO3HULIUH K (DOPMOBAHMIO HCXOIMIH M3 TEOPETHICCKOTO
npuHimna — 3(GQEKTUBHAS MOATOTOBKA OPTaHMYCCKOrO 3aIOJHUTCNS CIOCOOCTBYIOLICH AKTHBHOC
B3AHMOJCHCTBUC MEXKAY YACTULIAMHU PEArHPYEMBIX BEIICCTB.

C 1enbi0 ONTHMH3ALMU TEXHOJIOTHUECKUX MMapaMETPOB MPOH3BOACTBA apOoanuTa ObLI MPOBEACHO
MaTeMaTHYECKOE IUIAHUPOBAHHUE SKCIEPUMEHTATIBHBIX paboT. B wacTHOCTH Ha TIepBOM STare ObUTO Hece-
JIOBAHO BIIMSIHMS CIIOCO0A MOATOTOBKH OPTaHHYECKOro 3aIlOMHUTENSI HA MPOYHOCTH MPU 28 CYTOUHOM
TBEpACHUH apdomuTa.

B xauectse mapameTpa onTUMH3ALHHK ObliIa IPUHSTA IPOYHOCTH apboHTa.

3uaucHue (HAKTOPOB M MX YPOBHH BAPBHUPOBAHMS IMPUHUMAIH TAKMMH, YTOOB OHA MOTIIH OXapaKTe-
pH30BaTh OCOOCHHOCTH MapaMeTPOB OOPAOOTKH M TEXHOJIOTHMIO HM3TOTOBICHHS apOOIMTOBBIX H3ICIIH.
Jl1st yCTaHOBIICHHSI ONTHMATBHOTO PEKHMa OONaropaKUBaHUSI OPraHUYECKOTO 3alOHUTENST — PHCOBON
Jy3rH OBbLT Pean30BaH POTATaOCIbHbIN MIAH BTOPOTO MOPSAKA s 3-X HEPEeMCHHBIX.

KosuaecTtBo BOABI M XUMHUCCKUX A00aBOK, a TAKOKE PEKUM OONAropaKUBaHUS 3AMOJTHUTCII [IPHU-
HATHI MOCTOSIHHBIMH. [IpH 3TOM HCCIEA0BANOCh, KAaK BIMSCT COACPIKAHHE BapbHpyrOmMUX (axropos Ha
MPOYHOCTh apbonuTa. I SKCIEPUMEHTOB B KadeCTBE BSDKYIICTO OBLT IMPHUMEHCHCH MOPTIAHALIEMEHT
mapku 400.

B tabmune 1 mpexacraBneH mIaH MPOBEACHHS SKCIECPUMCHTOB B KOAUPOBAHHBIX M HATYPANbHBIX
MEPEMEHHBIX U MPUBCACHBI PE3YIbTATHI SKCIICPUMEHTOB.

Tabmurta 1 — YpoBHU BapbUPOBAHUS UCCIIEy EMBIX (HakTOPOB

YpoBeHb BapbUPOBaHUS
Hammenopanue rccienyemMoro dpakropa Kox
-1,682 -1,0 0 +1,0 +1,682
Bpewms BpIMauuBaHus (T), MUH X4 10 14,05 20 24,05 30
I{enounocts cpeapl (pH), MunH X, 12 12,81 14 15,19 16
Herammenas uzsects (HU), % X3 2 241 3 3.59 4

PesyapTaTel mpoBeACHUS SKCICPUMEHTOB IPEACTABICHEI B TaOIHIE 2.

B mporecce BHITIONHEHNS OMBITOB, TOCTOSHHBIMH MAPAMETPAMH MPUHIMAIIHCH CIICAYIOLIHE
TOKA3aTeNN:

- cocraB ap6ouroBoit cmecH, coraacuo TOCT -19222-84 [203];

- noprnanaueMeHT M400 IIbIMKEHTCKOTO IIEMEHTHOTO 3aBOJA.







