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Preparation of Building materials from high-paraffin oil waste

Abstract: The article is devoted to the development of effective methods
for the preparation of building materials from high-paraffin oil waste
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1. BBEJEHHUE

B Pecnybnmuke KaszaxcraH WHTEHCHBHOMY pa3BUTHIO He(dTera3zoBoi
OTpaciu OTBOJAWTCA Beaywiasi pojib. Hen30exxHbIM CIECTBUEM ATOTO SBIISIETCS
POCT TEXHOTEHHOTO BO3JIEUCTBUSI Ha OOBEKTHI MPUPOIHON cpenbl. B paiionax
pa3paboTKu, AOOBIYM, TPAHCHOPTUPOBKU U TEpepabOTKH HE(MTIHOrO ChIPbs

OTMCYAIOTCA HAPYIICHUSA €CTCCTBCHHOT'O 3KOJIOTHYECKOI0O paBHOBECH .



[ToTpebiienne HepTH U rasa B HOCIEAHUE NECATHIECTUS CTAJIO OJHUM U3
BOXHEHIINX cllaraeMblX pa3BUTHS SKOHOMUKHM Pecnyonuku Kazaxcras,
KOTOpPBIE B CBOIO OUYEPENb BXOASAT B MATEPKY 3KOJIOTHUECKH HEOIAronoIyqHbIX
oTpaciieil OT€4ECTBEHHOI MPOMBIIIJIEHHOCTH. B CcBA3M ¢ 3TUM HEoO0XOoaum
HOBBIM TOJAXOJ K COCTaBJICHUIO M pPEATU3ALMH HKOJIOTHYECKUX IPOEKTOB
OXpaHbl OKpYXalolel cpenbl B HEPTEeTOOBIBAIOIINX PETHOHAX, SBISIOUIHICS
IPAaKTUYECKON peanu3anuel 3aaad, nocrasieHHbIX [Ipesunenrom B Ctparerun
pazButus Kaszaxcrama g0 2030 roma: «OKOJIOTMYECKHE, CAHUTAPHO-
AMUIEMUOJIOTUYECKUE CITY>KObl U OpraHbl CTaHAAPTU3ALMHU JTOJDKHBI paboTaTh B
COOTBETCTBHUH C IPUOPUTETHOCTHIO TIOCTABICHHBIX Lieeil» [1].

Kak mnoka3zan aHanmu3 coCTOSHHUA TpOOJEMbl M MPOBEACHHBbIE HaMHU
UCCIIEIOBaHMSI O YTWUJIM3ALUU TEXHOTCHHBIX OTXOJOB Ha IMEpPEeJIHUN IUIaH
BBICTYNAIOT BONPOCHl MHHHUMHU3AIMM HUX OOpa3oBaHHs, JKOJIOTUYECKU
0e3omacHOro oOpamieHusl, MaKCUMaJIbHOTO pa3/iesIeHUs UX Ha TPYIIbl YK€ Ha
cTanauu oOpa3oBaHUs Al 00eclevyeHHsT BO3MOXHOCTU NPHUMEHEHHUs HauboJee
palMoHANBHBIX CIIOCOOOB YTHIIM3AIMHA WM 00E3BPEKUBAHUS KAXKIOW TPYIIIBI
OTXOJI0B, pa3pabOTKU SKOHOMHYECKU JOCTYMHBIX U TEXHUUYECKU OCYIIECTBUMBIX
TEXHOJIOTMA JJI1 BOBJICUEHHUS OTXOJOB B pecypcoobopor. Heobxomuma
pa3paboTKka METONOJIOTMYECKHUX IOAXO0JO0B, MO3BOJIAIOIIMX PELINTh NMpoliIeMy
YTWIN3ALUKA TEXHOTEHHBIX OTXOJOB HE TPAJAMIMOHHBIMU  croco0aMu, a
METOJJaMU TIOBBIIICHUSI TMOTPEOUTETHCKAX CBOMCTB OUYUCTKUA OT JIMIIHUX
npuMeced ¥ KOMIIOHEHTOB KOHIEHTPUPOBAHUS OOE3BOKMBAaHUS U JPYTUMHU
cnocobamMu O0OOTallIEeHUs] C TNPUMEHEHHEM OTXOJOB B CMEXHBIX O01acTAX
npou3BOACTBA. Takue MmoAaXxoAbl MO BOBJIECYEHHIO OTXOJ0OB B PECYPCOOOOPOT
JOJKHBI OBITH TOJIOKEHBI B OCHOBY CTpaTeruu OOpalleHHs C TEXHOTC€HHBIMU

OTXO0AaMHM U COOTBCTCTBYIOIINX TCXHUYCCKHUX pemeHHﬁ.



2. MATEPUAJIBI U METO/JBbI

Ham mnoaxon k yrwim3anuu —acaibTO-CMOJUCTOrO MapadUuHHOTO
otnoxernuss (ACIIO) B cocraBe OpraHO-MHUHEPAIBHBIX THIPOU3OJISIIUMOHHBIX
CMECEl OCHOBBIBAJICA Ha CO3JaHUM MaTepuasna, OO0JAaJaIoLIEr0 BBICOKUMHU
(bU3UKO-MEXaHUYECKUMHU TIOKA3aTeIsIMU, C HCIHOJIb30BaHUEM JOCTYIHBIX U
HEJ0POrMX KOMIIOHEHTOB.

Kak Ob110 MOKa3zaHo, CTPYKTypa OpPraHO-MHUHEPATBHOTO THUIAPOU3OJISIIN-
OHHOT'O MaTepHuaia, Olpenesstonas ero (pU3nKo-XxuMUIECKIe XapaKTepUCTHKHY,
00yCIIOBJIEHA CBOMCTBaMH, KOJTMYECTBEHHBIMH U KaU€CTBEHHBIMU MTOKA3aTEISIMU
COCTaBJISIIOLINX, TEXHOJIOTMUYECKMMH IMpPUEMaMH, YCJIOBHUSIMH IOCIEAYIOLIETO
TBEP/ICHUA.

OaHMM U3 KIIOYEBBIX BONPOCOB BBISBICHHSI BO3MOXHOCTU MOJIYUYEHUS
MaTepuaiga ¢ TpeOyeMbIMH (PU3UKO-MEXaHUYECKHUMH IOKa3aTeNsIMU SIBIISETCS
Ha3HAYCHHE ONTHUMAILHOTO COCTaBa OPraHO-MUHEPATFHOU THAPOU3OIIAIIMOHHON
CMECH, 0]l KOTOPBIM CJIEAYEeT MOHUMATh KOJNYECTBEHHOE U KaU€CTBEHHOE CO-
YeTaHue KOMIIOHEHTOB, oOecleuuBaroliee coOnogeHrue oOmux TpeOoBaHUM
TUJIPOU30JISIIMOHHON KOHCTPYKIIMH K MaTepHaly.

Jlnsg  ompeneneHuWsT ONTUMAJIbHOTO COCTaBa OPraHO-MHUHEPAIBHOTO
T'UJIPOU30JISIIIMOHHOTO MaTepuajia IPOBENEHbl JaObOpaTOpHbIE HCCIEeT0BaHUS
00pa3IoB pa3IUYHBIX KOMOHMHAIMii cocTtaBa. Takxke HaMu OBUIH TPOBEICHBI
HaTypHbIE MCCIICOBAHUS HAa SKCIIEPUMEHTAILHON IJIOLIAKe, JIi TOTO YTOObI
000CHOBaTh HKOJOTHYECKYI0 O€30MaCHOCTh W MOATBEPAUTHh TEXHUYECKYIO
3h(HEeKTUBHOCT,  pa3pabOTaHHOW  KOHCTpykmumu. s ompeneneHus
ONTUMAJIBHOTO COCTaBa MaTepuaisa MO0 pe3ylbTaTaM  JabopaTOpHBIX
HKCIIEPUMEHTOB BBISBIECHBl OOpPAa3Ibl, MMEIOIIKNE ONTHUMAJIbHbIE CBONCTBA C
UCTIOJIb30BAaHUEM METO/Ia PAH)XKMPOBAHHS, COTJIACHO KOTOPOMY ONTHMAJIbHBIM
cuntaercss oOpasel, i KOTOPOrO BBIMOJHSAETCS YCJIOBUE MHUHUMyMa
CYMMapHOT0 paHra cBoicTB; Rj — min. CymmapHbIil paHT CBOWCTB 00pa3iioB

BBIYHCIISIICA 110 hopMyIie
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rae Rj - cyMMapHBIi paHr CBOHCTB 00pa3ia; Ai - BecoBor K03 GUIHMEHT | -
ro MoKa3aTess, KOTOPBIM ONpeneneH METOOM IKCHEPTHBIX OIEHOK; Rjj - paHr
OTIPEJICTICHHOTO CBOMCTBA KOHKPETHOTO 00paslia.

PamxnpoBanue MpoBOAWIOCH MO TPEM CAMOCTOSITEIBHBIM TOKA3aTEIIsIM
(pam i ot 1 10 3), onpeneieHHbIM B X0JI¢ TPOBEIACHHUS J1a00PATOPHBIX IKCIICPH-
MEHTOB:

1) npPOYHOCTH MPH CXKATUU (G, KI/CM), KPUTEPHUATIBHOE YCIIOBHUE:
c — max, 41 = 0,25;
2)  BojormorjolieHue (¢, B 101X %), KpUTepHaIbHOE YCIoBUE: g—Min,
A2 =0,25;

2) xoadpdunuent ¢punpTparmu (Ks, M/C), KpUTEPUATEHOE YCIOBHE:
kqb—>min, A3 =0,5.

ITo manapiM MecTopoxaeHur ACIIO uMerT crenyromuil yepeIHEHHbIN
XUMUYECKUN cocTaB, Mac.%: HedTenpoayKThl (mapadunbl, Macia, CMOJBI,
acanprenbl) — 80-93, mexanumdeckue mnpumecu — 1-5, Boma — 1-5.  [lns
ucrnoas3oBanus ACIIO meTomoM amcopOmmoHHON XpomaTorpaduu onpeaeiacH
TPYIIIOBOM COCTaB, a TAaKXE OCHOBHBIC CBOWMCTBA, XapaKTEPU3YIOIIHE 3TOT
OTXOJ KaK TBepAbli HedTenpoayKT, U yciaoBus (a30BOro mepexoja IO
METOJHMKAM, yKa3aHHBIM HIDKe.B 3KCIepuMEHTaIbHBIX HCCISAOBAHUSAX OBLIH
ucnionib3oBanbl  ACIIO, oroOpaHHble C  MeCTOpOXKICHHH  AKialyiak

KbI3b110pAMHCKOM 00aCTH.

Xapaktepuctuka ACIIO:
['pynmnoBoii coctas, mac. %:
AcdanbTeHbl 3
CMoJIBI 11,1
Macna:
- mapauHO-HA()TEHOBBIE YTIIEBOIOPO/IbI 52,3
- JIeTKasl ¥ CPEAHsSI apoMaTHKa 35,3



- TsDKeJasi apoMaTuka 5,6

MexaHuueckue mpuMecH 1,27

- Bona 15

- Cepa 01
DOU3UKO-MEXaHUYECKHUE U XUMHUYECKHE CBOMCTBA:

- [InoTHOCTB, T/CM® 1,0

- Temniepatypa pazmsruenus, °C 42,0
- Temnepatypa miasnenus, °C 43-46

JIisi TIpUTOTOBJICHHWS MaTepuajga HWCIOIb30BaId TOHKOM3MEIbYECHHYIO
CTPOMTENBHYIO IIMHY C yEIbHON HOBEPXHOCTBIO 15 M?/T; IECOK CTPOMUTENbHBII
C yIENbHOH IIOBEPXHOCTBIO 25 M%T; H3BECTh CTPOMTENHHYIO THAPATHYIO,
pe3uHy OTpabOTaHHBIX ABTOMOOMJILHBIX IITHH.

DKCTpakIuio HeYTENPOAYKTOB U3 THAPOUIOJISIITUIOHHOTO MaTepHraia mpo-
BOJWUIH MTYTEM KOHTAKTa €T0 C BOJAOW B CTATUYCCKUX YCJIOBHIX MPU TEMIIEPaTy-
pe 20 °C. ns aToro o6pasisl Becom 300 r moMemnan B FTepMETHUHYIO €eMKOCTh
C BOJIOM, 00beMOM 3 1M U BbiaepkuBaiu 28 cytok. Uepes 7, 14, 21 u 28 nueit
oTOupanu mpoObl BOABI, KOTOPhIE aHAIM3UPOBAIM Ha cojaepkaHue Hedrenpo-
nyktoB (Puc 1. Tabmuier 1u 2).

Tabnuma 1 - 3HaueHus paHroB CBOMCTB 00pa3IoB

[Toxka3zarenp ITopsinkoBBIM HOMEp 00pasiia

1 2 3 4 5 6 7
[IpouyHoCTh TIPH CKa- 7 6 5 1 2 3 4
THH, KI/CM
Bononornomenue, % 6 5 3 1 2 3 4
Koaddumment punbt- 7 6 1 2 3 4 5
paumu, 1-107° m/c
CyMMaptibiit par 6,67 | 567 | 300 | 1,33 | 233 | 333 | 4,33
CBOMCTB o0pasiia

Tabmuma 2 - OnpeaencHue auara3oHa ONTUMAJIBHOIO COCTaBa OPraHo-
MHMHEPAJTBLHOTO THAPOU3OISIIMOHHOTO MaTepruaia

KoMmnonent Cocras, Mmac,%

cMecH Oo6pazer; Ne3 | O6pazer; Ned | O6pazert NS | OnTumanbHbII
COCTaB CMECH




H3BecThb 15 10 15 10-15
ITecok 15 20 15 15-20
['muna 43 47 45 43-47
ACIIO 25 20 20 20-25
Pe3una 2 3 5 2-5

3. PE3YJIBTATBI

[IpoBeieHHBIC HWCCICAOBAHMS TIO3BOJIMIIA  YCTAHOBUTH ONTHMAJILHOE CO-
OTHOILICHHUE KOMITOHEHTOB OPraHOMHUHEPAILHOTO THIPOU30JISIIMOHHOTO MaTepralia B
Mac. %: rmna — 43-47, necox — 15-20, ussects — 10-15, ACIIO — 20-25, Pe3una — 2-5.

Marepuail ONTHMAaJIbHOTO COCTaBa UMEET 3aJaHHbIC (PU3UKO-MEXaHUUCCKUE
CBOICTBA: IPOYHOCTE IpHU cxkatuu — 85-100 kr/cm?, Bogonornomenue - 0,7-1,0%,
koo dumuent puisrpanuu - 0,95-10°1%- 2,0-10°° m/c. Kosduuuent punsrpanyu
HAXOJUTCS Ha ypOBHE TpeOOBaHMH HOPMATHBHBIX JTOKyMeHTOB [1-3],
NPEABABISIEMBIX K CPEICTBAM MPOTUBOMUIBTPAITMOHHON 3alTUTHI TOJIMTOHOB 110
00e3BpEKUBAHUIO U 3aXOPOHECHHUIO JIFOOBIX BUIOB OTXO/IOB.

Tabmuua 3 - 3aBUCHMOCTh  JIKCTPakUMM  HEPTENPOAYKTOB W3
pa3pabOTaHHOTO THUAPOU3OJIAIIMOHHOTO MaTepuajga ONTHMAaJIbHOTO COCTaBa OT

BPEMEHH KOHTAKTA C BOAOU

[IpoaoIKUTENBHOCTD KonmnuectBo pH BoxHOM cpensl
KOHTaKTa o0pasia AKCTParupOBaHHBIX MI0CJIE€ IKCTPAKIINH
Marepualia ¢ BOJIOM, THU He(DTENPOTYKTOB He(TENPOTYKTOB
Ha eJIMHUITY 00beMa, MT/aM

1 0,16 8,32

2 0,48 8,30

3 0,55 8,27

4 0,57 8,25

S 0,58 8,23

6 0,60 8,22

7 0,60 8,20

14 0,61 8,17

21 0,70 7,15

28 0,67 7,08




Pesynbratel uccnenoBanuii mokasanu [3,4], 4to mpu KoHTakTe oOpasia
TUJIPOU3O0JIIIIMOHHOTO MaTepralia ¢ BOJOW MPOUCXOIUT IKCTPAKIIMS HETEPOIyK-
TOB. [IpoJOIKUTENIHOCT KOHTaKTa OOpa3lioB C BOAOW (OAHA, JABE, TPU WIU
YyeThlpe HEJENM) CYIIECTBEHHO HE BIHMsUIa Ha cojep)KaHue He(PTEenpoayKTOB B
BU3MpyeMbIX mpobax Boasl (0,60-0,70 mr/mm®). DTO CBHAETENLCTBYET O TOM, YTO
MPOLIECC IKCTPAKIIUUA MPOUCXOTUT 3HAUUTENIBHO ObICTpee. YBEIMYEHHE BPEMEHU
KOHTAKTa HE BIMSET Ha SKCTPAKIMIO HEPTENPOIYKTOB W3 Marepuaia. ITOT
MOJIOKUTENbHBIA  (DAKTOp MOXKET OBITh HCIIOJIb30BAaH TIPU  DKCIUTyaTalluu
TUIPOU3OJISIIIMOHHOTO AKpaHa C MPUMEHEHUEM pa3padoTaHHOrO marepuaia. s
ONpEACNICHUs ONTUMAJILHOTO COCTaBa MPEIara€Moro OpraHO-MUHEPAIBLHOTO
TUAPOU3O0JISIIMOHHOTO MaTepuaia MPOBEACHBI JTa0OpaTOpHBIC HCCIICIOBaHUS
(bU3MKO-MEXaHUUYECKUX CBOWCTB 00Pa3IioB pa3IMUHbIX KOMOMHAIIMIA COCTaBa.

MaccoBoe cojiepkaHre KOMIIOHEHTOB B 00pa3liax MaTepuaia U3MEHSIU B
npeaenax %: ACIIO — 9-25, rmuna — 40-60, necox — 10-25, u3Bects — 5-20,
pesuHa -1-5, ¢ marom BapbUPOBaHUSA KOJIUYECTBA KAXKJOIO HHIPEIAMCHTA B

cocTase cMmecH 5 % u MeHee.
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Pucynox 1- 3aBUCUMOCTh  3KCTpaKIUU  HEPTEOPOLYKTOB W3
pa3pabOTaHHOIO TUAPOU3OJIILMOHHOIO MaTepHalla ONTUMAJIBHOTO COCTaBa OT

BPEMEHHU KOHTAKTa C BOJON



Pa3InIHOro CoCTaBa

Tabnuma 4- PesynbpTarsl 1a00paTOpHBIX KCCIENOBAaHUI OOpa3lOB MPEIaracMoro OpPraHo-TUIPOU3ONISIIMOHHOTO MaTepuania

No IToxazarenu Cocras, mac. %
n/n UsBectn-20 | UsBecth-5 | U3sBecTh-15 | U3BecTh-10 | U3BecTh-15 | U3BecTh-12 | U3BecTh-12
ITecok-10 [Tecoxk-25 [Tecok-15 [Tecok-20 [Tecok-15 [Tecox-17 ITecok-15
['muura-60 ['muaa-40 ['muua-43 ['muua-47 ['muna-45 ['nmunaa-46 ['munaa-43
ACIIO-9 ACIIO-25 | ACIIO-25 | ACIIO-20 | ACIIO-20 | ACIIO-22 | ACIIO-25
Pesnna-1 Pe3nna-5 Pesnna-2 Pe3nna-3 Pesuna-5 Pe3una-3 Pe3una-5
1 2 3 5 6 7
1 | IIpo4HOCTH IpHU CHKATHH,
Kr/cM?
37 40 85 100 95 88
2 B %
OAOTOTIIOMICHHE, o 1,35 1,1 0,96 0,70 0,90 0,95
3 Koaddumment
gunsTpanun, 1-107° m/c 5,50 4,40 0,90 1,55 2,00 1,60




ACIIO

(achanbTo-cMOIMCTO-
napa@uHMUCTbIX
['muna ITecox N3BecThb

iL iL iL pazorpes 110 55-60 °C
OTx005I

ABTOIIINH

pa3orpes a0 80°C

nepeMenivBaHue 10
rOMOI'¢HHOTI O

HaOyXaroT B

B YCTAHOBJICHHOI COCTOSTHHS
NPONOPIMH 3aIPY:KAIOTCS U TeMImepaTypa CIIaHIIEBOM
nepeMemmBaeTcs (55-60 °C) CMATYUTETIE

[IpuroTroBIeHHBIN OpraHo-MUHEPaIbHBIN
TUAPOU30JIALIMOHHBIN MaTeprall

1 |

Ykiaaka Ha TPYHT

Pucynok 2- TexHonoruueckasi cxema MpuroToBJIeHUsI 00pa3iia OpraHo-MUHEPATIBHOTO THIPOU3OJISIIMOHHOIO MaTepuraia Ha

ocHose ACIIO



CoctaB  00pa3loB  WpemjaraeMoro marepuajia W Pe3yibTaThl
71a00paTOPHBIX HCCJICAOBAaHMM WX CBOWCTB MpHBEICHBI B Tabiaumax 3 u 4.
['uapownsonsiuonHblid Matepuai, coctosmmii u3 ACITIO (19,5-24,25%), riuHbl
(45-50%), necka (15-20%), uzBectu (10-15%), 1 0TX010B aBTOMOOHMIIBHBIX IITHH
(0,5-1%). Marepuan wumeer 3agaHHbIC (PU3UKO-MEXaHUYECKHE CBOWCTBA!
NpoyHocTh Inpu cxkatuum — 85-100 kr/cm?, Bomonormomenue- 0,7-1,0%,
xodduiment gunsrpanuu- 0,95-1071°-2,0--1071° m/c. Paspaboran HOBBI METOJ
u COOTBETCTBYIOIIAS TEXHOJIOTUYECKAas crucTema ITOJTOTOBKU

THIPOM3O0JIIIMOHHOIO MaTepHraia ¢ ucnojib3oBanuem ACIIO (puc.2).

3axioueHue

Hayunoe 3HaueHne pabOTHI 3aKIIOYACTCS B PACIIMPEHUH BO3MOXKHOCTEH
YBEJIMYEHUS THAPOU3O0JIIUOHHOTO MaTepHralia MPOU3BOJICTB C UCIOJIb30BaHUEM
HE(TSHBIX OTXOJOB, KaK BTOPUYHOTO CHIPHEBOTO 3amaca, B IENSIX pPEIICHUS
HKOJIOTHYECKUX MpoOjeM HePTeA0O0bIBAIOIUX PErHOHOB KbI3bUIOPAMHCKOM
obnactu. Pa3pabotanHbplii B 1a00pPaTOPHBIX YCIOBUSIX THUIPOU3OJISIIUOHHBIN
MaTepural, OTBEYAIOIIN HOPMATUBHBIM TPEOOBAHUSIM, TOTBEPKIACTCS OMBITHO-

IMPOMBINIJIICHHBIMH UCIIBITAHUAMUA U ITNJIOTHBIM ITPOCKTOM.
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