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TEXHOJIOI'Us NOJYYEHUA CUHTETUYECKOI'O BOJIOKHA
IHHYTEM BTOPUYHOMU IIEPEPABOTKHU IIJVIACTUKOBbBIX OTXO/10B

1. Xyoaiibepoues, npenooasamens, I ocyoapcmeennwiii SHepeemudecKuti
uncmumym, Mapwi, Typxkmenucman
C. Bamwipos, npenooasamens, I'ocyoapcmeentblll 3HepeemudecKuil
uncmumym, Mapwi, Typxmenucman
b. Yapuwiapos, npenodasamens, 1 ocyoapcmeenHulil dHepeemuiecKuti
uncmumym, Mapuwi, Typxkmenucman
I'. I'vinvtuzenvouees, npenooasamens, I ocyoapcmeennviii SHepeemuydecKuli
uncmumym, Mapwi, Typxmenucman

Pegepar

B nannoMm pabore paspaboTaHa TEXHOJIOTHS WU3BJICUYCHHUS MCKYCCTBEHHBIX BOJIO-
KOH M3 OCHOBHBIX OTXOJ0B IuiactMacc. Ha ocHOBe pa3zpabOTaHHOI TEXHOJIOTMH ObLI
CKOHCTPYHUPOBAH KOMILJIEKC 000py0BaHUS ISl MPOU3BOACTBA. M3ydueHa TeXHOIoTus
U3BJICUYCHHUSI UCKYCCTBEHHOI'O BOJIOKHA M3 OTXOJO0B Itactmacc. IIpoms3BoacTtBo uc-
KYCCTBEHHOT'O BOJIOKHA M3 OTXOJOB IUIACTHMKA MOMOXKET 3aLIUTUTh 3KOJIOTHYECKOE
Oylaronotyure OT 3arpsi3HEHUS] MOpPEl U OKEaHOB, U CO3/1aTh MUPHYIO CPEay IS KU-
BBIX CYILIECTB.

KiroueBble cj10Ba: TU1acTUKa, TEXHOJIOTHS, aTMocdepa, OTXObI, 000PyI0BaHHUS,
MOJUIIPOIUAJIEH, HATPY3Ka, ICKYCCTBEHHBIE BOJIOKHA, SKOJIOTHS.

TECHNOLOGY FOR PRODUCING SYNTHETIC FIBER
BY RECYCLING PLASTIC WASTE

Annotation

In this project the technology of extracting artificial fibers from the main waste
plastic materials has been developed. Based on the developed technology, a set of
equipment for production was constructed. The technology of artificial fiber extrac-
tion from waste plastics was studied. Acrtificial fiber production from waste plastics
will help protect the ecological well-being, that is, the pollution of the seas and
oceans, and create a peaceful environment for living things.

Keywords: plastic, technology, atmosphere, waste, equipment, polypropylene,
load, artificial fibers, ecology.

CoxpaHeHue NpupoaHOro OorarcTBa M KpacoThl Haileil mooumoin Poaunsl u nepe-
Jaya ux OyIyIMM IHOKOJIEHUSIM — OJHO W3 IVIaBHBIX HAlpaBJICHUM TOCYAapCTBEHHOM
nosutuky Hamero Ilpesunenra. HamuonanbHas nporpamMma OXpaHbl HPHUPOAIBI
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OCHOBBIBAETCSI HA KOMILJIEKCHOM PEIICHUU 3aJ1ay, TOCTABJICHHBIX B SKOHOMHYECKOH,
COI[MAILHOM U 9KOJIOTUYECKON CHCTEMAX, YTO SIBJISIETCS] BaKHBIM YCIOBHUEM 0JIaromno-
JIYYHOU >KU3HU JIFOJIEH.

[Ipunsara u peanuzyercs «IIporpamma Ilpe3snnenra TypkmeHucTana conuanbHO-
SKOHOMMYECKOTO pa3BuTus crpanbl Ha 2019-2025 roas». CoracHo 3TOM mporpam-
Me, B CTpaHE€ YBEJIUYMUBACTCS KOJIMYECTBO MPOU3BOJUMOMN MPOIYKIIMU, B TOM YHCIIE
U3JIETINI U3 TUIACTMACCHl. JTO OOBSCHSAETCS TEM, UYTO MPEUMYIIECTB y W3AEITUN U3
MOJIMMEPOB OOJIBIIIE, YeM Yy JPYTHUX TOBAPOB. DTO U3JeNIue THOKOe, MPOYHOoe, Y100-
HOE /IS TPAHCIOPTUPOBKH, TIAJKOE, TUAJIECKTPUUECKOE, YCTOMYMBOE K BHEUIHUM
BO3JICUCTBUAM U ApyruM ¢akTopaMm, MOITOMY KOJHUYECTBO IUIACTUKOBBIX OTXOJOB
JIOBOJIBHO BeNIUKO. HekoTopble BUIbI IJIACTUKA UCIOIB3YIOTCS B TOBCEAHEBHOM )KU3HU
JUIsl KPaTKOBPEMEHHOTO MPUMEHEHUS B MPOAYKTAX MUTAHUS U PA3NHUYHBIX €MKOCTAX
uisi HanmuTKoB. [lmacTuk 00Js1ailaeT BBICOKOM YCTOMUYMBOCTBIO K PaCTPECKHUBAHUIO.
B ecrecTBeHHBIX yCIOBUSX MIACTUKY TpeOyercs okoio 100—400 sier, 4To0bI pacTBO-
PUTHCS. B MPUPOJIE U HPH FOPEHUU HE BBIACIATH BpPEAHbIE (TOKCUYHBIE) BEIECTBA,
MO3TOMY yTHJIM3allMs IUIACTHKA HeocriopuMa. Eciu He nepepabaThiBaTh 3TOT CHUHTE-
TUYECKUH MPOJYKT, TO BECh €r0 00BEM IOINAAECT B OKPYKAIOIIYIO CPEy, 3arps3Hss
aTMOC(EpHBINA BO3/IYX, MOUYBY U TPYHTOBBIE BOJIBI.

CornacHo MOJy4eHHBIM JaHHBIM, CYIIECTBYET B OOIEH CIOKHOCTHU ISITh BUIIOB
IJIACTUKOBOTO MYyCOpa, U3BECTHOI'O KaK «MyCOpHOe€ MATHO». B Tuxom okeane (ABa),
ATnanTudeckom okeane (nBa) u B Muauiickom okeane (oauH). [loatomy HE0OX01M-
MO TiepepadaThiBaTh U YTHIM3UPOBATH OTXOAbl. ITO OOJIBIION BKJIAJ B MOAACPKaHHE
YUCTOTHI OKPY>KAIOIe cpebl. Y TUIU3aIus U nepepadoTKa MIacTUKa SIBISIOTCS OJ1-
HUMH U3 HauOosiee 3(DPEKTUBHBIX CIIOCOOOB perieHus 3Toi mpobiemMsl. [IpousBo-
CTBO U3JIEINI U3 BTOPUYHOTO CHIPhSl HE TOJBKO CHUYKAET HArpy3Ky Ha OKPYKAIOIIYIO
Cpeay, HO U SIBJIAETCS SKOHOMUYECKHU BBITOJIHBIM.

CornacHo MocjaegHUM HUCCIEAOBAHUSAM, €XKEr0JHO B MUPE MPOU3BOAUTCS OKOJO
380 mwmmnonoB ToHH mactuka. C 1950 mo 2018 rr. B mupe ObUTIO TPOU3BEACHO
okoyio 6,3 MmIMapaoB TOHH riactuka, Okomo 9 % w3 HuUX mepepabaTwiBaeTcs,
a octasbHbIe 12 % cxurarorcs. OrpoMHOE KOJIMYECTBO IUIACTUKOBBIX OTXOJI0B HAHO-
CUT BpEJ OKPYIKAIOIIEH Cpee; UCCIEIOBAHUS TOKA3bIBAIOT, 4TO 90 % MOpPCKHUX NTHUIL
COJIep>KaT B CBOEM TeJie IUIACTHMKOBBIE OTXOJbl. B Ommkaiiiiiee BpeMs KOJIHMYECTBO
MPOU3BOJIUMOTO B MHUPE TIJIACTHKA MOXKET MPEBBICUTh OMOMACCY BCEX CYXOMYTHBIX U
MOPCKUX JKMBOTHBIX. [lo mporHozam HekoTopbIx uccienoareneid, k 2050 roay B
OKE€aHaX MOKET COJIEPKAaThCs TUIACTUKOBBIX OTXOOB 110 BeCy OOJIbIIE, YEM PHIOHI.

[Inactuk — 310 opranndeckuit marepuain. Ero cuute3upyror u3 0a30BbIX MOJIMME-
POB, TaKMX Kak CbIpas HePTh, MPUPOIHBIN Ta3 U yroiab. COCTaB €ero — OPraHuYeCcKue
WM CUHTETUYECKHUE MOJIUMEPHI, BKIIOUAsl HAMIOJTHUTEH, TNIACTU(UKATOPHI, aHTUOK-
CUAAHTBI, KpacuTenau. [lnmacTMaccsl cOCTOST U3 ciaeayromux ieMeHToB: yriepoa (C),
Bosopon (H), kucimopon (O), azot (N), cepa (S) u kpemuuit (Si).

[IIrpoko UCTOIB3YyEMBIE MIIACTMACCHI HA3bIBAIOTCS CIIETYIOUIUM 00pa3oM:

— nonuatriieH (119);

— noniunponuieH (PP);

— nonuctupoi (PS);

— nonuBuHWIxI0opu (ITBC);

— nonuamuy (ITA);
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— nonmukap6onat (PC);

— nosmypetad (PU).

[InacTmacca sIBISIETCS IUPOKO MCIOJIB3yEeMbIM MaTEpPHAIIOM B COBPEMEHHOM MHU-
pe, oHa HauOoJiee MpUMEHsAEMa B KaUeCTBE YIIaKOBOYHBIX MaTEPUAJIOB, HO TAKXKE UC-
MOJIB3YETCS B IIUPOKOM CIIEKTpE APYTuX oTpaciei (moTpeOUTeIbCKUe TOBaphl, TEK-
CTHJIb, CTPOUTENIBCTBO, TPAHCIIOPT, MEIUIIMHA, CEITBLCKOE XO3SHUCTBO U T. 11.). OmHAKO
MOMYJISIPHOCTh U IIUPOKAsk PACIPOCTPAHEHHOCTH IIJIACTHKA CIIOCOOCTBYIOT BO3HUK-
HOBEHUIO CEPhE3HBIX MPOOJIEM, CBA3AHHBIX C 3arPSI3HEHUEM OKPYKAIOIIEH CpeJibl.

Jlyist perieHust mpoOIeMbl IIIACTUKOBOTO 3arps3HEHUs] HEOOXOAUM KOMIUIEKCHBIH
MOJIX0JI, KOTOPBIM BKJIFOYAET B CeOsI CISAYIONMINE MEPHI: TTOBBIIIIEHNE OCBEIOMIICHHO-
CTH OOIIECTBEHHOCTH O MPOoOJieMe TIACTUKOBOTO 3arpsS3HEHUS U BAXKHOCTH YTUIIU3a-
IIMA OTXOJOB; BHEJPEHUE 3alPETOB Ha WCIOJIb30BAaHUE OJIHOPA30BBIX IIACTUKOBBIX
U3JIeIN; TOAIepKKa U Pa3BUTHE AIbTEPHATUBHBIX MATEPHUAJIOB U YIIaKOBOK, KOTO-
peie Oosiee PKOJIOTHMYECKH O€30TacHBI, CTUMYJIUPOBAHUE MEpepadOTKU IUIACTUKA U
pa3BUTHE TEXHOJIOTUM 1O €ro YTUIIU3aIUU.

BoNbIIMHCTBO MOJMMEPHBIX MaTEpUAIOB, HE MOJBEPKEHHBIE OUOJOTHUUECKOMY
Pa3NOKEHHIO, MOTYT OBITh MIEpepad0TaHbl MEXAaHHYECKUM ¥ XUMHYECKIM METOJIAMHU.

Mexanudeckas nepepadoTKa — 3T0 ApOOJICHUE U U3MENIbUCHUE Hepa3araronmxcs
MOJIMMEPOB HA YaCTHUIIbI MEHBIIIETO pazMepa. ITOT mpoliecc obJierdaeT JaabHEHIITYIO
00pabOTKy M yBEIMYMBAET MOBEPXHOCTHBIM 00bEM Marepuana Jjis MOCIeIyIoIIeH
XUMUYECcKOl nepepaboTku. pobieHrne u u3MenbYyeHUEe MOTYT OBITh BBITIOJIHEHBI C
MOMOIIBIO CIEIUATU3UPOBAHHOTO 000PYI0OBaHUS, TAKOTO KaK APOOHIIKH, TpaHyJIs-
TOPBI U mipeaepbl. OTX0Abl TIACTUKA CHavYajaa COPTUPYIOT, OUUILAIOT, MOIOT, CYIIAaT,
XpaHsT, a 3aTeM nepepadbarpiBaroT. HegaBHue nccneoBaHus MoKa3aid, 4To 0T BO3-
JICUCTBUEM COJIHIIA, OIS U JIPYTUX (PAKTOPOB OKpYXkAIOMEH Cpebl TOKCUYHBIC
XUMUYECKHE BEIEeCTBa, Takue Kak AueHuI A, pa3pylaloTcs B MJIACTUKOBBIX OTXO-
nax ObICTpee, 4YeM CUMTANIOCh paHee. B miacthke cOAepKUTCS MHOTO OpPTaHMYECKUX
3arpsA3HUTENEH, MO3TOMY YUYEHBIE YTBEPKIAIOT, YTO IJIACTUK OKa3bIBae€T OOJBIIOE
BJIMSTHUE Ha POCT BOJOPOCIIEH B MOPSAX M pekax. beuia pazpaboTaHa TEXHOJIOTHS Tie-
pepaboOTKH OTXOJIOB IJIACTMACC, UCTIOJIb3YEMBIX YEIOBEKOM, I MOJYyYEHUS HOBOTO
IpPOJYKTa — HMCKYCCTBEHHOTO CHHTETHYECKOrO0 BOJIOKHA (cuHTernoHa). Llenb 3Toit
TEXHOJIOTUU — MCIOJIb30BaTh OTXOJbl TUIACTMACC B KAYECTBE CHIPhSl U MOJIYyYaTh U3
HUX CHHTETHMYECKOE BOJIOKHO, KOTOPOE SIBJIIETCS HEOOXOJUMBIM CBHIPbEM ISl TEK-
CTUJILHOM OTpaciu WM CMEXHBIX MPEANpPUSTUNA, B TOM YHUCIE IJi TPOU3BOJICTBA
OJICkKIBI B cTpaHe. PazymeeTcs, TOT MaTepuan sBisieTcsi cuHTeTndeckuM. OaHuM 13
CaMbIX TOIYJISIPHBIX MaTE€pPHAIOB, UCHOIb3YEMbIX IS YTEIUICHUS, SIBJISETCS CHHTE-
TUYECKOE BOJOKHO. CHHTETMYECKOE BOJIOKHO HA3bIBAIOT HETKAHBIM MAaTEPUAJIOM.
YacTo MOXKHO MOJYYUTh MaTepHUa, COCTOSIINN U3 HECKOJIbKUX CIIOEB TOHKOW MOJIH-
3(UpHOH MPSDKU ¢ JOOABICHUEM XJIOMKA WIIH MIEPCTH.

[Tpu TepMOCKpEIICHUN BOJIOKHA COEUHSIOTCS 10T BO3JICMCTBUEM BBICOKOW TEM-
nepaTypsl U 00pa3yloT IUVIOTHYIO TKaHb, KOTOpas 3alllMINAET OT X0J0/aa U He aedop-
MUPYETCS TIPHU CTUPKE. DTO BOJOKHO JIETYE OOBIYHBIX BOJIOKOH M OBICTPO BOCCTaHAB-
nauBaeTcs nocie ctupku. OHO HE BIUTHIBACT U HE yJIEPKUBACT BJIATy U HE BBIACISACT
HENPUATHOTO 3amaxa. B oTiinune oT HEKOTOPBIX BUJIOB BOJIOKOH, CHHTETUYECKHE BO-
JIOKHA HE BBI3BIBAIOT a/UIEpruy U O€30MacHbI IJis 3JI0POBbs yesioBeka. J[aHHOe BO-
JIOKHO, KaK OKHJaeTcs, OymeT Oosee BBITOJHBIM O CPAaBHEHHUIO C JAPYTHMH BOJIOK-

HaMM II0 BCCM IIapaMcCTpaM. DTO BOJOKHO OTJIHYACTCS MATKOCTBIO, HC BIIMTBHIBACT
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JKUJKOCTb, DJACTUYHOCTBIO, XOPOILIEH TEIUVIOM3O0JSIUUEN U HU3KOM CTOMMOCTBIO.
MHoro1ienieBoe BOJOKHO HCIOJIb3YETCd BO MHOTHUX OOJACTAX MPU IPOU3BOJICTBE
MSTKON MeOemnu, TEKOPaTUBHBIX U3/EIHM, MATKUX UTpyIIeK U T. A. OHO IIUPOKO HC-
MOJIb3yeTCsI B KayecTBE (UIBTPYIOIIETO MaTepuajia, OCOOEHHO B aKBapuyMmax.
OHO Tak)Ke MOJKET HCIOJb30BaThCS B KAUECTBE CHIPbS B CMEXKHBIX OTpacisx Mpo-
MBIIIICHHOCTH. {7151 mOMy4YeHus CHHTETHYECKOTO BOJIOKHA Oblila pa3paboTaHa TEXHO-
JIOTUSI TTPOU3BOJCTBA, COCTOSIIIAs M3 HECKOJIbKHUX 3TanoB. CHavajla cOo3JaeTcs 3arac
OTpabOTaHHBIX IUIACTMACC. 3aTeM IUIACTUKU TOJIBEPrajiuch (PU3MUECKOM OYHCTKE.
Ha BTOpoMm 3Tane ObUIO M3rOTOBJIIEHO MPOCTOE CKPEOKOBOE YCTPOMCTBO (ABUTATEIb
MOIIHOCTEIO0 3 KBT, peaykTop u 2 HampaBlieHHO OPUEHTUPOBAHHBIX CKpeOKa U3 Ma-
Tepuaia ctaib 40).

[Inomans MPOU3BOIUMOrO YCTPOWCTBA COCTaBIISIET B CpelHEM | KBaJpaTHBIM
METp, MPU 3TOM OHO MOTPeOIIAeT MEHbIIIE IeKTporHeprun. Ha TpeTbem sTare Obu10
MOATOTOBJIEHO O0OPY/IOBaHME VISl TUIABJICHUS U MepepabOTKH COOpaHHBIX OTXOOB
IJIACTUKA B BOJIOKHO. Y CTPOMCTBO M3TOTOBIICHO U3 KAPOMPOYHOIl CTalH, B LIEHTP KO-
TOPOTO BCTPOEHA KOHYCOOOpa3Hasi Kamepa JUIsl 3aJIMBKU TOJIUMIPOTIMIICHA UITH OTXO-
JIOB TIJIaCTMKa, a BHYTPH pa3MelleHbl 4 HarpeBaTelbHBIX 3JEMEHTa. JTa 4YacTh
YCTPONCTBA BHIMOJHACT (DYHKIIMIO TI€YH. AHTEHHBI, MOJKIIOUYEHHBIE K BEHTUIISATOPY,
OBLITM YCTAHOBJICHBI HA JIEBOM KPBIJIE OMOPHOTO TEPMHUHAJIA C TIOMOIIBIO TOKOIIPOBO-
JSIIUX MPOBOJIOB. 3/1€Ch € YCTAHOBJIEH KOHTPOJIJIEP yCTpoiicTBa (000I0UKa), U3TO-
TOBJIEHHBI M3 TEPMOCTOMKOTO MaTepuana. B KoHTposuiepe (BBIKIIOUATENe) HAXO-
TUTCS PETYJIHPOBKA HATPEBATENIBHBIX 3JIEMEHTOB U JOTOJHUTEIBHBIM TOKOBEITYIINI
Ka0esb, TOJKIIIOUYEHHBIH K KOHTpOJuiepy (BbIKIOUaTento). C ero moMoImpbo MBI TO-
aydaeMm oOiee 3ekTprudecTBO. C MOMOIIBIO ATOM YacTH MAIIUHBI MOJUMIPOTUIICH
IUTABUTCS. B (PWIBTPOBAJIbHOM Tmeuu. B kadecTBEe BaKHOW YacTH TEXHOJOTHH
Ob11 ycranoBieH kommpeccop 2019 TCS2150502, 220-240V~50HZ ¢ TomimBHBIM
IPUBOIOM.
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Pucynok 1 — Komnnekm 000pyoosanusn 011 naiaeku 6umo2o niaacmuKa

DTO YCTPOMCTBO OCHAIIEHO MTPOBOJIOKOM JJIs IPOITYCKaHUS BO3/lyXa Ha MPOTSKE-
HUUW OKOJIO TISITH METPOB ¥ KJIAIaHOM U3 JIATYHH CHEIUATBHOU TePMETUIHONU (POPMHEI,
KOTOPBIM YMEHbBIIAeT 00BEM BO3/yXa, MOCTYMAONIEro B ycThe. Takum 00pa3oM, BO3-
yX U3 KOMIIpeccopa 1 KUIAKUN MOJUMPOINUJIEH, Kanallui 3 GUIbTpOBAIIBHON T1e-
Y{, CMSATYAKOTCS TOJI JCUCTBUEM BO3AyXa. B MalllMHE TaKK€ yCTaHOBJIEH KOHTECUHED
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U1l cOopa BOJOKOH, KOTOPBIH COCIMHEH CO CIICIIHAIbHBIM OIMOPHBIM yCTPOWCTBOM
JUISL XPAHEHUS MMOJATOTOBICHHBIX BOJIOKOH. DTOT KOHTEMHEDP TAK¥KE SIBJIIIETCA TEPMO-
CTOMKHUM, YTO CITIOCOOCTBYET CKPEIUICHUIO BOJIOKOH MEXKy COOOM.

B pesynbrate skcriepuMeHTa OBLIO YCTAHOBJICHO, YTO ITACTUKOBBIE OTXOJIBI
MMEIOT Pa3HbId COCTAB M CBOMCTBA B 3aBUCUMOCTH OT MX THUNA. BBISICHWIOCH, YTO
MOKHO pa3padoTaTh TEXHOJIOTHIO MOJYYEHUSI UCKYCCTBEHHBIX BOJIOKOH M3 OCHOBHBIX
OTXOJIOB TuTacTHMKa. Ha ocHOBe pa3paboTaHHOW TEXHOJOTHM ObLIa CO3/laHa Cepus
MPOU3BOJCTBEHHOIO 00OpyAoBaHMs. MccienoBaHa TEXHOJOTHUS TOJYy4YEHHUS HMCKYC-
CTBEHHOI'0 BOJIOKHA M3 OTXOAOB Iactmacc. [I[pon3BoACTBO MCKYCCTBEHHOTO BOJIOK-
Ha W3 OTXOJOB IUIACTMACC IO3BOJIUT COXPAHUTh 3KOJIOTHYECKOE OJaromnojydue,
TO €CTh IIPOTUBOCTOSITh 3arPSA3HEHUI0 MOPEN U OKEAHOB U CO3/1aTh YCIOBUS ISl MUP-
HOT'0O CYILIECTBOBAHUS KUBBIX CYIIECTB.
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