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OcHoBHas yacTh. OYNCTKAa CTOYHBIX BOJI HEOOXOIUMA JJIs MPEIOTBPAICHUS
HEXBATKHN BOJAbI . HpOMBIHIJ'IeHHOCTL MNpCaAnpuATA IIOJOHOK BOIbI Ouncrka
copOeHTaMHU — 3KOJOTMYCCKH M JKOHOMHUYEeCKH ymoOHbiii Meton. [1]. CopOeHThI
OOBIYHO CHHTETHYECKHWU M €CTEeCTBCHHBIN IMOJUMEphl CHOBa paboTa uepe3 B3ATO .
EcTecTBeHHBIN HampacHO TPaTHTh MOJUMEPHI Ha OCHOBE COpOCHTa Ba)KHBIH UMETh
Apaxuc menyxa , puc menyxa , Kykypysa kopa , 6aMOyk , abaka Takoil Kak MHOTO
HaIpacHO TPATUTh TOJUMEPHI HA OCHOBE COPOCHTHI MOJTYUYEHHBIM W3 JUTEPATYPHI
m3BectHo [2,3]. PacteHme BOJOKOH OCHOBHOM XHMHYECKHM  KOMIIO3HIIMS
JIMTHOLCJIJIKOJI03a ( OeJJIrJI03a, T'CMHULCIIII0I03a W JIMIHUH ) . KOMIIOHCHTOB
KOJIUYECTBO BOJOKHO THUII 3aBUCCTHb AanI/IC OeJIIKJI03a MOI[I/I(i)I/IKaHI/IH qcpe3
COpPOEHTHI B3SITHIN APYroil HMOHOB TJIOTaHUE U3yual [4]. Apaxuc cuuTaeTcs OOIbIION
YKOHOMHYECKUH I[eHIeBHﬁ PACTCHUCM. HpOMBIIHJ'IeHHOCTB THUIIBI B COOTBETCTBUHU C U3
HUX BBIXOJI HAIPACHO TPATHTh B BOJaX Takue Kak MBIIbsK (AS), kaamuii (Cd), meap
(Cu), xpom (Cr), xeneso (Fe), ceunen (Pb), pryrs (HQ), Hukens (Ni) apyroit apyroi

SIZIOBUTBIN METAJIJIbI IPUCYTCTBUE ONPEAEIEHHBIN . BOT modyemy /g HOBBIN , BRICOKUI
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copOuMsl XapaKTepUCTHKAa KOMIO3UTHBIM MaTepualbl CUHTE3 JieJlaTh OOJIbIION
MpaKTUYHBINA BaXKHBINA UMeTh Apaxuc Kopa ( Apaxuc rumnores ) OTX0JIbl KaK OCTaBISATh
OTMPABJISIETCA. DKOHOMUYHBIN C TOYKU 3PEHUS JICIICBBIM YTO 3TO OBUIO ISl apaxuc
nasTh agcopOeHT Ha ocHoBe PN-Fes 4 cunrtes caenano Apaxuc 10 kopsl F€304 TOT BXOA
4yepe3 YaCcTUIlbI U3 perieHuss MeTusieH Tako Kak CHHTETUYeCKui kpacku cuHuit (Mb).
OpaTh GPOCHTH B KauecTBe afcopOeHTa a1 ucnoms3yercs [5]. ABTopsl k apaxuc Cu?*
kops! U Cr¥* nOHOB rioTaHKe Apyroii HCXoMHbIH yenosus PH, Temneparypa, 6uomacca
KOHIICHTpAIIMs U COpOLIMsI BpeMsl UCCIIEIOBATh ClIeNIaHo [6].

OTOT Ha paboTe HAmpacHO TPATUTh MPOJYKT apaxuc KECTKUH JasTh B
HesuToso3y docdaTr KUCI0Ta yepe3 TepMUYEecKui 00paboTka AaTh MyTh MOJIYYUTh
COpOCHT C HalpaBJICHHBIA SIBISETCS MECTHBIM HAMPACHO TPATUTh U3 CHIPbA
VCIOJIb30BAJI BAXKHBIN BaXKHBIM UMETh

Marepuanabsl u mMeroabl. I MPUIOTOBJIEHUS] COPOEHTa HCHOJIb30BAJIH
TaKHe PEearcHThl , Kak ckopiyna apaxuca , Hz3POs «xuy», NaOH, pactBop HCI 36%,
CuSOq -5H70 «xu». Munm-aBToKIaB, CymuiabHbIN mkad ( Cywunvusiil wkagh, Cyxot
3aKkpuimblll ), TepMOCTaT, B mpoliecce copOLUU HCMOMB30BATM MY(QEIbHYIO IeYb
(Kukje scien Cio., LTD), Y®-cnekrpodoromerp (SHIMADZU-1800), Temneparypy
1200 °C. CocraB u CTpYKTypa KOMIIO3UIITMOHHOTO0 MaTepHalia, oJy4eHHOTI'O Ha OCHOBE
CKOPJIYIBI apaxuca, U3y4eHbl ¢ TOMOIbI0 POM, peHTreHOCTPpYKTYPHOTO aHajiu3a u
(U3UKO-XUMUYECKUX METOJIOB, TAKUX KaK 3JIEMEHTHBIN aHAIIU3.

Pe3yabTaTthl u 00cy:xknenue. Crarnyeckas oomernas eMkoctb (COE) sBnsercs
BOKHEUIIIMM CBOMCTBOM KOMIIO3WIIMOHHOTO MaTepuaia JJisi HCHOJIb30BaHUs €ro AJIs
M3BJICYCHUS] PA3JIMYHBIX BEIIECTB M HMOHOB U3 pacTBOpoB. IloaTomy ompenenenue
ONTUMAJIBHBIX YCIOBHM nelcTBUS OpTO(POocOpHO KHUCIOTHI Ha MEIUTIONIO3Y,
AKCTPArupoOBAaHHYIO U3 CKOPIYIIBI apaxuca, ObuIo BeIOpano ucxoas u3 3HaueHuss COE
st NaOH. TpeOyeTcss u3y4uTh BIUSHUE TEMIIEPATYPbl HA BBIXOJ KOMIO3UIIMOHHOTO
Marepuana. [loaTomy cmech, coaepxamnryro (GocPopHYI KHCIOTY B MacCOBOM
cooTHomieHnn 1:1,5 Kk memnono3e apaxucOBOM IIENYXH, HArpeBaJiM B 3aKPBITOMN
cucreMe B atmoc(epe azora B mHTepBasie Temreparyp 100-900 °C- INomydueHHbIC

pe3yJIbTaThl IPEACTABICHBI HA PUCYHKE | HIXKE.
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PucyHnok 1. Apaxuc KeCcTKHi JIasATh HA OCHOBE MOJY4Y€HHOT 0 3HAYCHUSA

COE cop0enTa cucteMa 10 TeMIepaTypbl 3aBUCHUMOCTD.

Kak BumgHO Ha pucyHke 1 Bbllle. Kak TeMIlepaTypa YBEJIMYMBATH C
cootBeTcTBeHHO 3HaueHue COE copOenra yBenuuuBath 3ameTuwil. B atom mporecce
dbocdop okcubl, TeTyune BEIIECTBa, BOAA OTACIbHBIA YTO 3TO BBIIIUIO KaK PE3yJIbTaT
OBITH MOXKET Ipoliecca MPOo0JKaTh focTurarth T.e. COE cHibkaeTcs mpu TemiepaTrype
900 °C 3ameTmi1. DTOT MEIUTIOJIO3a COJAEPIKANICS YIIIEPOI-YTICPOa Caabl TPEPhIBAHUE
KaK pe3yJIbTaT MOPUCTHIM CTPYKTYp HapylieHue 3a c4eT ObITh MoxkeT 3HaueHne COE
npu temreparype 650 °C camblii BBICOKHH YTO 3TO BBIILIO OOYIJIMBAHUE PEAKIUS
BBICOKHM YpPOBEHb WM, LEIUIIOJI03a HAa OCHOBE MNOpUCThIM IIpenmonaraercs, 4To

MOJIYYE€H CTPYKTYPUPOBAHHBIN aICOPOCHT. JAeIaTh MOXKET

BIIUTHIBAOIIETO TOBEPXHOCTh MOBEPXHOCTh oOydeHue niusi COM - anHammza
aHanm3 0611 n3yueH. COM meron MmukpodoTtorpaduu u KapTa 3JIEMEHTOB Ha PUCYHKE

2 HWKe JaHHBIN .
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Pucynok 2. Apaxuc 10 kopsl ¢pochar Kucablii ¢ TepMUYecKUil 00padoTKa 1aTh
COM- mopgdosiorusi IPpOaAYKTa U KAPTA 3JIEMEHTOB .

Ha ¢oro 2 Bblme — apaxuc. Lemioio3a U OT Hero mnosydeHHbld COM-
Mukpodororpaguu copOEHTOB AaHHBIN . EcTecTBEHHBIN apaxuc IEUII0I03a OJUH
JIpYyroi MOBEPXHOCTh IOy TaKKE€ B3aUMHO >KECTKUM W KOMIAKTHBIM BOJIOKHA C
nojkitoueH . [lonyueHHBI B MaTepualie AbIPOK CYIIECTBOBaHME KapOOHM3AIUs U3
npolecca MPUXOIUTh BBIXOJ K MPEIbIAYIIEMY OTHOCHUTEIBHO OJWH JPYrod IO
pa3Mepy MHOTO KPYTJIbIA WJIM OBaJlbHbIE MOPBI C XOPOUIMK PAa3BUTBIM DJIEMEHTHI B
pacnpocTpaHeHuu 1noka ¢ochop 3IeMEeHT OYEBUIHBIM BUIMMBIA U OH COCTaBHOW K
Marepuaiy MocleI0BaTeIbHOCTh B IPEAOCTABICHUN YYaCTUE JOCTATOUHO

N3 aToro kpome nmosydeHHbIN o0pa3iia XMMUYECKUN coAepkaHrue 00yUueHre IS
pentreHoBckoro (EDX) ananuza momydun
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PucyHnok 3. Apaxuc nesio3a ( a) 1 moJy4eHHblii MaTtepuaJ (0)
PentrenoBckuii (EDX) ananus .
Brlle apaxuc Ha pucyHkKe 3 JKECTKHUUM KOpbl UCXOJHBIM mocmoTpute Ha 50%
atom C Ha puc. 3a. u 15% aroma O COOTBETCTBEHHO B HAJIMYHH , TIOTy4HI COpOCHTA

Ha puc. 30 B aHanu3e 3HeproauciepcuonHoro cnekrpa (EDX ) nokazano nanHeie Ha
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ocHoBe coaepxkuT 33% P, 18% C, 35% atomoB O 4TO €CTh MCXOJHBIA MPOOOBATH
OTHOCHUTEJIBHO MEXAY IOJIYyYECHHBIM MAaTEpPHAJIOM PA3HULIA 3HAYUTEIBHBIA YPOBEHB
YTO OHO YMEHBIIWIOCH. [laBaliTe mOCMOTpuUM, MOXkeT, Harpente kak pe3ynprar
yraepo]i KOTUYECTBO OTHOCUTEIBHO YMEHBIIWIOCH cojiepkanue kuciopoaa u HzPOq
KHCJIOPOJ 32 CUET MOBBICUJICS ObLT MOJIOH pemiuMocTH. Y 3TO copOeHTa mopucToCcTr
pacimmpeHue u copOuus COOCTBEHHOCTH YBEIMYUBATH OpaTh MPUILIET.

[lony4eHnblii copoenTa copbuus cBoiicTBo obyuenue ans CU* HOHBI XpaHHUTCS
UCKYCCTBEHHBII B pEHICHUSX CTaTUYECKUU B JAHHBIX OOCTOATENbCTBAX OBLI M3YyYEH.
Pemenne noaroroska u3 CuSQOy4 -5H,0 11 He0oOXOAUMBIN B Macce aHAITUTUYECKUN Ha
Becax Mepa OpaTh KOHMYECKUH B KOJIOY ObLI MOCTABIIEH U NUCTUJUIMPOBAHHBIN BOJA
3anuTh 250 M 0,1 M pacTBopa roToBslii noayunn AHanuruyeckuii 0,5 r copbeHTa Ha
Becax Mepa B3aTo 50 Ma CU 2" MOHBI XpaHHMTCS B pacTBOpE OAMH B JeHb ymien He
PacTBOPSINCA UCXOIHBIA U CIEAYIOLINNA KOHUEHTpanuu Y P- CIIEKTPOCKONUS METOJ C

u?t

UCITIONIb30BaHUeEM onpeaesuioch (CU < noHoB BosHa jqyiuHa 810 HM paBHBIH ).

A=le eC

B atom cimydae A sBIsSieTCS ONTHYECKHUM. TNIOTHOCTb, €- BOJTHA JUTHHA, JI- KIOBETA
mHa , C- perieHns KOpeHHOH 3y0 KOHIICHTPAITHS .

[TonydeHHBIId K pe3yabTaTy B COOTBETCTBHM C apaxuc JasiTh Ha OCHOBE
nonyueHHslit Monsr Cu 2* copbenta abcopbuus cocrapiseT 237,7 Mr / T. paBHbIiA TOT
¢dakT, 4TO OBUT MOJIOH PEIIMMOCTH . DTOT PE3YJIHTaThl METAJIJI HOHOB €CTECTBEHHBIN
HaIpacHO TPATUTh apaxuc JasiTh HA OCHOBE MOJMYYEHHBIN K COPOCHTY TOPHI 32 CUET OT

[IporjiaTeIBaHuA JOKA3aTCJIILCTBO AAThb.

3akurouenne. 13 3TOro 3akiiroueHME BOT M BCE apaxucC JlaiTh HAa OCHOBE
MOJIYYEHHBI COPOEHT B BOJIE METAJIJI HOHBI B YOOpKE AaeT BbICOKHM 3pdekT. Takxke
apaxuc JIasTh TMOJTYYUTh COPOEHT HA OCHOBE NPHUEMIIEMBIN YCIOBUS HAWIH, HUX
XAMHYECKUN CTPYKTypa (u3ndeckne W XUMHUYECKHE METOIbI C OMPEIeInTh U
copOeHTa XapaKTePUCTUKH yIydIlIaTh MHOTOOOEIIAONINI COPOSHTHI ThHI ACNIaTh OJUH

HaIIpaBJICHUC OBITH MOXKET

56



Cnucok cChLI0K

1. Akbarjonov A. A., Jo‘rayev M. M. Tabiiy polimer chiqindi tsellyuloza asosida
sorbent olinishi // Scientific approach to the modern education system. 2023. Vol.2.
No.16 p. 6-8.

2. Chowdhury 1. R. et al. Removal of lead ions (Pb?*) from water and wastewater:
a review on the low-cost adsorbents //Applied Water Science. 2022. Vol. 12:185. p. 6-
33

3. Tulun S. et al. The removal of nickel 1ons with walnut shell //Turkish Journal
of Engineering. 2019. Vol. 3. p. 102-105.

4. Paczkowski P., Puszka A., Effect of eco-friendly peanut shell powder on the
chemical resistance, physical, thermal, and thermomechanical properties of
unsaturated polyester resin composites //Polymers. 2021. Vol. 13. Ne. 21. p. 3690.

5. Aryee, A. Albert, et al. Application of magnetic peanut husk for methylene
blue adsorption in batch mode // Desalin. Water Treat. 2020. VVol.194. p. 269-279.

6. Witek-Krowiak, Anna, Roman G. Szafran, and Szymon Modelski.
Biosorption of heavy metals from aqueous solutions onto peanut shell as a low-cost
biosorbent. // Desalination. 2011. Vol. 265.1-3 p.126-134.

57



	Список ссылок

