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1 BopoHEXCKHU TOCYAapCTBEHHBI YHUBEPCUTET HHXKEHEPHBIX TeXHOJIOTHH, p-T PeBomormy, 19, r. Boponexk, 394036, Poccust
AnHoTtammsi. OG0CHOBaHA M SKCIIEPUMEHTAIBHO JI0Ka3aHa IeJIeco00pa3sHOCTh UCIONB30BaHMsl IPUPOJHOTO MaTepraia I1ayKOHUTa
KaK OCHOBBI JJIsI IPOU3BOACTBA 3KOJIOTMYECKH YHUCTOrO COpOEHTa ¢ rMAPOGOOHBIMY M MArHUTHBIMHM CBOMCTBAMH AT JTUKBHIALUH
Ppa3nuBOB HE(TU K HEPTETIPOLYKTOB MEXAHIMUIECKH H C IIOMOIIBIO MATHUTHOTO TOJIS. MI3ydeH (hpaKInOHHBIH, 37IEMEHTHBII M OKCHTHBIH
COCTaBbl HCXOJHOTO MHHepana. McciemoBaHa cTpykTypa ¢pakuuu riaaykonuta 0,045 — 0,1 MM MeTOIOM MPOCBEYHMBAIOIICH
3JIEKTPOHHON MUKPOCKOIHUH. Y CTaHOBIIEHO, YTO MIOBEPXHOCTH YaCTHUI] 00pa3Iia HEOJHOPOAHA C OONBIINM YUCIOM MOp U TpemuH. Ha
OCHOBAHHM SKCIICPHMEHTAIBHBIX JAHHBIX OIPEICNICHbl ONTHMAlIbHBIE YCIOBUS IIONYYEHHS M IPUMEHECHHUS IIOPOIIKOBOIO M
IpaHyJIMPOBAHHOTO COPOSHTOB Ha OCHOBE IJIAYKOHHTA C 33/IaHHBIMHM CBOWCTBaMH, IPH KOTOPBIX HAOIIOJAETCsl BHICOKAsl CTEIEHb
usBneueHus (6onee 90%) HedTH ¢ BOAHOM U TBEp/0H MoBepxHOCTEN. ONTHMabHAs TeMIIEpaTypa MNOTyYSeHNSI MArHUTHOTO HE(YTAHOTO
copoenTa coctaBisieT 400 °C. YcTaHOBIICHBI 10361 BHECCHHS CTEAPUHOBOW KHUCIOTHI 1 okcuza xenesa (I11), cocraBnsrommue 5 mac. %,
KOTOpHBIe 00ecneunBatoT ruAPOGOOHOCTE M MATHUTHEIE CBOMCTBA CHHTE3UPyEeMOMY COpOeHTy. Bricokas cTeneHb n3BinedeHnst HepTn
(97%) n macna (98%) npu UCTIOIB30BaHUM COPOEHTA JOCTUTAETCS IIPHU COOTHOIIEHHUH ero K copbary 1:10. [l TMKBUIAIMY Pa3IHBOB
He(TH ¥ HEPTEIPOAYKTOB MPEATAraeTCs NCHONb30BaTh IPaHyIMPOBAHHEIE (peppOMArHUTHEIE COPOCHTHI, TOIyYCHHBIC BBEJCHHUEM B
COCTaB MOAU(HUIIMPOBAHHOTO INIAYKOHHTAa KapOOKCHMETHIIIEIUI0NI035l. COpOIHMOHHAs CIIOCOOHOCTE MO He()TH W HePTEHPOayKTaM
TpaHyJIMPOBAaHHOTO COPOEHTa yBETMUUBAETCS 10 CPABHEHUIO C UCXOAHBIM MuHepanoM B 1,2-2,2 pa3a. Pa3paboTaHbl TeXHOIOTHYECKHE
CXEMBI HOJTy4YeHHs (PeppOMAarHUTHBIX THAPOGOOHOTO U IPaHyIHPOBAHHOTO COPOEHTOB Ha OCHOBE INIAYKOHHTA IS cOopa HedTH U
He(TEPOLYKTOB ¢ BOJHOW 1 TBep/0il moBepxHOcTel. CHHTE3MPOBAaHHBIE COPOCHTHI XapaKTEePH3YIOTCSI BRICOKOH 3((EeKTHBHOCTEIO,
HH3KOH ce6eCTOMMOCTbIO, IKOTOTHYHOCTHIO.

KnioueBble c10Ba: TIIayKOHUT, aKTHBAIHs, MOAU(DHUITIPOBaHNUE, THAPO(OOHBIH areHT, TEXHOJIOTHs HeTecopOSeHTOB
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Abstract. Expediency of using natural glauconite material as a basis for the production of an environmentally friendly sorbent with
hydrophobic and magnetic properties for liquidating oil and oil products spills mechanically and using a magnetic field has been
substantiated and experimentally proved. Fractional, elemental and oxide compositions of the original mineral have been studied. The
structure of glauconite fraction 0.045-0.1 mm has been investigated by transmission electron microscopy. It was found that the surface
of the sample particles is heterogeneous with a large number of pores and cracks. Based on the experimental data, the optimal conditions
for the production and use of powder and granular sorbents based on glauconite with specified properties were determined, at which a
high degree of recovery (more than 90%) of oil with water and hard surfaces. The optimum temperature for obtaining a magnetic oil
sorbent is 400 °C. The doses of stearic acid and iron (IIT) oxide were established at 5 wt. %, which provide hydrophobicity and magnetic
properties to the synthesized sorbent. A high degree of oil (97%) and oil (98%) recovery when using a sorbent is achieved at a ratio of
1: 10 to sorbate. To eliminate oil and oil product spills, it is proposed to use granular ferromagnetic sorbents obtained by introducing
carboxymethy! cellulose into the modified glauconite composition. oil and oil products granular sorbent increases in comparison with
the original mineral by 1.2-2.2 times. Technological schemes for obtaining ferromagnetic hydrophobic and granular sorbents based on
glauconite for collecting oil and oil products from water and solid surfaces have been developed. The synthesized sorbents are
characterized by high efficiency, low cost, and environmental friendliness.

Keywords: glauconite, activation, modification, hydrophobic agent, oil sorbent technology

COpOEHTHI Ha OCHOBE CHJIMKAreseH, aaroMorencH,
ICOJIMTOB, K YHUCITY KOTOPBIX OTHOCHUTCA U I'IayKO-
HUT, HUCHOJIb3YE€MBIH B Mpoleccax BOJAOOYHMCTKHU
OT HEOPTAaHUYECKUX U OPTaHUYECKUX BELIECTB,
Osarozmapsi cBoeii ciouctoi ctpykrype. Ero pazoy-
XaloIMe CJIOW CIOCOOHBI TOTJIOMIATh KUIKUE U
ra3o000pa3HbIe BEIIECTBA U3 OKPYXKAIOMIEH CpeIlbI
" YACPKUBATH HUX B MEKCJIOCBOM IIPOCTPAHCTBE.
Kpowme Toro, riaykoHuT 001a1a€T KATHOHOOOMEHHO
CIIOCOOHOCTBIO U COPOLIMOHHBIMU cBo¥icTBamu [4-10].

BBenenue

Bosbiioe BHUMaHue yaenseTcs npodieMam
JKOJIOTHH, CBSI3aHHBIM C pa3iMBaMu HedTH U
HeTenpoaykToB. B Hacrosimee Bpems  Juis
OYHCTKH MOYBBI U BOJIBI OT HeTH U HEHTEPOLYKTOB
NpUMEHSETCs] 0OJBIIOE KOJIMYECTBO YIIIEPOAHBIX
U MUHEpalbHbIX  copOentoB [1-3].  HawuGounee
JNEHCTBEHHBIMH  CPEJICTBAMH, MOTJIOMIAOIIMHU
HeDTh ¥ HEPTETIPOAYKTHI, SBISFOTCS MUHEPATHLHBIC
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VYuuTeIBas XapaKTEPHCTUKH TIAYKOHWTA (IOCTYTI-
HOCTb, CTPYKTYpa, XUMHUYECKHI COCTaB U COPOINOH-
HBIE CBOICTBA), €0 MOYKHO MPUMEHSTh KaK OCHOBY
JUISL CO3JIaHUSI HOBBIX KOMITO3HMIIHOHHBIX COPOCH-
TOB, KOTOPBIC MOTYT NPUMEHSATBCS UIS YAAICHUS
HEe(TAHBIX MICHOK C BOTHBIX MIOBEPXHOCTEH
[TpakTH4ecku Bce COPOCHTHI HA OCHOBE MPH-
POIHBIX MHHEPAJIOB MAJI0 JEp)KaTrcsi Ha BOAHOU
MOBEPXHOCTH, MOTJIOIIAIOT BOLY U OBICTPO TOHYT.
[TooToMy  aJst yMEHBUICHHS  BOAOIOTJIONICHUS
Y CMayMBaeMOCTH TIOBEPXHOCTH MHHEPAJIbHBIX
copOeHTOB HX MOTUPHUUUPYIOT THAPOPOOHBIMU
arentamu [11,12]. /lnst copOumm HeTH UCTIONB3YIOT
MOPOIIKOOOpa3HbIe, IPaHyIMPOBAaHHBIE, OPUKETHPO-
BAaHHbIC, BOJIOKHUCTBIC KOMIOHEHTbI. OIHU BHIIBI
copOeHTOB yoOHee HCIOIb30BaTh i1 coopa HeTH
C BOJIHOIA, ZIpyTrHe ¢ TBepI0i noBepxHocteit [13].
CopOeHThI C MarHUTHBIMA CBOMCTBAMH  IITH-
POKO HCIIONB30BAICH JUIS YIAICHUS 3arpsi3HSIONINX
BOJIy BEILECTB, B YACTHOCTH JUIS yCTPAHEHHUs Opra-
HUYECKUX 3arps3HeHuil (KpacuTelnei, XJIOpHpO-
BaHHBIX YTJICBOJOPOIOB, ApOMAaTHIECKUX BEIECTB),
MECTUITM/IOB, & TAKIKE TSDKENBIX MeTasutoB [14-17].
MarHuTHbIE COPOCHTBHI Ha OCHOBE TEPMOPACIIH-
pEHHOTO TpaduTa HCCIEAOBAINCH B IIpoleccax
copbuun Hedrenpoaykros. [IpencraBusior nHTe-
pec MarHUTHBIE COPOECHTBI CO CTPYKTYpOHU SIpO—
00011049Ka, KOTOPBIE MOTYYAr0T Ty TeMHEKOBAJICHTHOM
WM KOBAJICHTHOW HMMOOMIM3AIUHA  PA3THIHBIX
HEOPTraHNYECKUX WITH OPTaHUYECKUX COCTMHECHHH Ha
MOBEPXHOCTH HAHOYACTHUIl OKCHIOB JKejesa [18].
MeTooM 3MyJIBCHOHHOW HONMMEpH3aly ObUTH
HOJTy4eHbl HaHOKOMNO3UTHl Fesz Ogs-mommcTupou,
KOTOpBIE MOTYT TOIJIOIIATh AM3EIBHOE TOIUIMBO
B 2,5 pasa Goubiie coocTBeHHOTO Beca [19].
Llenbro paboTHI SBISIIOCH OIYYSHHE MOPOLLI-
K00Opa3HOro THAPO(GOOHOTO U IPaHyIMPOBAHHOTO
He(TSHBIX COPOEHTOB Ha OCHOBE TJIAyKOHUTA M Pa3-
paboTKa TEXHOJIOTMYECKUX CXEM UX MPOM3BOJICTBA.

MarepuaJjibl 1 METOAbI

OOBEKTOM HCCIIEIOBAHMS SBISUIICS T1ayKOHUT
Kapuuckoro  mecropoxnaenus Kynamakckoro
paiiona UensOuHCcKOH oOnacTH. DTO MUHEpal U3
TPYNIIBl  CIOXHBIX KaJTHHCOAEP)KAIIUX BOJHBIX
AITFOMOCHIJIMKATOB 3€JICHOBATOTO I[BETA.

B kauectBe 3arps3HuTeneil HCnoab30BaINCh
Hed1h |l u cuaTetHueckoe macio Castrol (5w-40).

Jns onpepeneHust TpaHyJIOMETPUYECKOTO
cocTraBa IPUMEHSUICSA CUTOBOM aHanu3. [IpocenBanue
OCYIIECTBIISUIOCH Yepe3 Ha0op CTaHIapTHBIX HOPMHU-
POBAaHHBIX CHUT C pa3sHbIMH OTBepcTUsiMU. [lo OKOH-
YAHUHU pacceBa KKy (QPaKIUIO B3BELINBAIIH.

PesynbraThl CcHTOBOrO aHanm3a IpeECTaB-
JIEHbl Ha pUCYHKe 1, U3 KOTOpPOro BUJAHO, YTO Pa3-
MepbI YAaCTHUI] ITIayKOHHUTA KOJIEOTIOTCA B IIpeaenax
ot 0,045 10 0,25 mm.
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Figurel. Histogram of the size distribution of glauconite
particles (d —diameter of the sieve opening, ®, % —mass
fraction of glauconite fractions)

ITo ¢ppaxuroHHOMY COCTaBy YacCTHLBI I1ay-
KOHHTA JICNSATCS HA TPH TPYIIIIBL:

1) HauOONBIIMI TPOLEHT MPUXOTUTCS
Ha YacTHUIIBI TJIAyKOHHUTA, pa3Mep KOTOPBIX BapbU-
pyercs ot 0,125 mo 0,25 MM, 4TO COOTBETCTBYET
31,62% or o6riel Mmaccel 00pasia;

2) monst actur pazmepom ot 0,045 mo 0,09 MM
cocraBisieT 25,57% ot oO1ieit Macchl 00Opasia;

3) ¢paxuus pazmepom 0,2 MM COCTaBIISCT
15,34% ot oO1ieit Macchl.

CTpyKTYypy M pa3Mep 4acTUIL] HOPOIIKOBOTO
Marepuana TJayKOHHTa HCCIEAOBAI METOAOM
MIPOCBEUMBAIOIIEH AJIEKTPOHHOM MUKPOCKOIIUHU
B CBETJIONOJBHOM U TEMHOIIOJBHOM  pEeXHUMax
(Libra 120), meTomoM pacTpoOBOi 3JIEKTPOHHOM
mukpockonuu (JSM-6380LV), MmeTomom auHaMuye-
ckoro cBetopaccesiaust (Zetasizer Nano ZSP) ¢ ontu-
KOW HeMHBa3UBHOTO 0OpaTHOTO paccesaus NIBS.

B xone skcniepuMeHTa OIPENeNieHo, YTO
TJIAYKOHUT 00JIafiaeT TeTepOreHHbIM BHYTPEHHUM
ctpoernem. Kak BuaHO 3 mukpodororpaduu (pu-
CYHOK 2), TIOBEPXHOCTb IIayKOHHUTA HEOITHOPOIHASL,
HEpOBHAsA, IIEPOXOBaTas, B HEH IPUCYTCTBYIOT
MHUKPO-, M€30- ¥ MAKPOIIOPHI, TOJIOCTH, TPEIIHHBI.
ITo cTpykType ™ cOCTaBy TJayKOHHUT ONH30K

K TEKCTYpC CJIIOAbI U UMECT CJIONCTOC CTPOCHUC.

L

¥
Pucynok 2. MukpodoTorpadust moBEpXHOCTH TJIayKOHHUTA
Figure2. Micrograph of the surface of glauconite

B pesynbrate peHTreHo-(hIyopecueHTHOTO
UCCIIeZIoBaHus 00pa3iia ObLIO BBISBICHO HAUYKC
17 a1eMeHTOB B COCTaBe TIJIayKOHWUTA, OCHOBHYIO
4acTh KOTOPOTO MPEACTABISAIOT KUCIOPOA U KpeM-
Huii (Tabmuia 1).
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Panee Hamu ObLIO ONIPENIEIICHO, YTO JAYYIINE
pe3yabTaThl MO COPOIUKH HEe(DTENPOAYKTOB MOKa-
3aja (pakius TJIAyKOHHUTA C Pa3MEpOM YaCTHII
0,045-0,1 MM, © roKa3aHo, YTO TepMHUYECKast aKTHBA-
1S TIAyKOHUTA BEET K CHIXKSHUIO €r0 BOJIOIOTIIO-
IICHUSI M YBENUUYEHHIO ero Hedrenornomenus [20].

Tabnuma 1.
XUMHYECKHI COCTAaB TTIAYKOHHUTA C YIYETOM
COACPpIKaHUsS BOABI
Tablel.
Chemical composition of glauconite taking
in to account the water content

XUMHYECKHH DJIIEMEHT KonuenTpanus, mac.%
Chemical element Concentration, mass.%
O 46,88%

Na 0,14%
Mg 1,41%
Al 4,89%
Si 30,76%
P 0,35%
S 0,01%
Cl 0,02%
K 2,99%
Ca 1,53%
Ti 0,37%
Mn 0,02%
Fe 10,57%
Zn 0,01%
Rb 0,02%
Sr 0,02%
Zr 0,01%
WUTOT'O | TOTAL 100,00%

Tepmuueckasi akTUBaLMs 00pa3LOB TIaYKO-
auta ((ppakmms ot 0,045 mo 0,1 mm) ¢ 5 mac.%
Fe203 ocymectpisinack B anekrpornedn DKIIC-10
npu remneparype 400 °C.

C 1enbio NONIy4eHHs TIaBaloIMX COPOSHTOB
WCTIOIB30BAICA MeTon Tuapododmsarum. s co-
3naHus TUAPOGOOHBIX COPOSHTOB, 0OPa3LBI IIayKO-
HHTA HarpeBaiy Jio Temieparypsl 69,6 °C B TeueHue
2 4acoB U 100aBIISUM CTEAPHHOBYIO KHUCIIOTY B KOJIU-
gectBe 5 Mac.% mpu nepeMermBanyy. CTeapuHOBAS
KHCJIOTa — 3TO HACBILICHHAs BBICHIAsl JKUpPHAs
KHCJIOTa, TpeJcTaBisionas coboil  TBEpaOE

100
90
80 -
70 -
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10

0 -

Degree of water surface cleaning.% of engine oil,
at a thickness of 0.5 mm

CTerneHs OYMCTKM MTOBEPXHOCTH BOAbL, % OT Macia, mpu
TonmuHe 0.5 Mm

1 1,25
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KPHUCTAJUTHUECKOE BEIIECTBO OENoro IBeTa, KOTOpoe
HE UMEEeT BKyCa, 3araxa M He PacTBOpSETCS B BOJE,
pactBopuMa B 3dupe. Temmeparypa IIaBlIeHHS
u kunenus -69,6 u 376,1 °C cootBerctBenHo [20].

Jis co3maHus MarHUTHOTO TPaHYJIMPOBaH-
HOT'0 COpOEHTa K HCXOIHOMY 00pa3ily rllayKOHHUTa
(ppaxrms ot 0,045 1o 0,1 Mm) noGasmsu Fez O3
B KonuecTBe 5 mac.%, 3aTeM MOIy4YeHHOE Bellle-
CTBO TEPMHUYECKH aKTUBHPOBAIIN B [IE€YH B TCUCHHE
2 vacos nipu Temneparype 400 °C, nanee noGapsum
EJUTIONO3HBIN KOMITOHEHT — HaTPUEBYIO COJIIb Kap-
6oxcumermentono3sl (Na-KMII) B koauyecTse
5 mac.%, npenBapuTeNbHO CMEIIaHHHYTO C BOJIOH.
[TonyyeHnHoe BemecTBO NMPOAABINBAIIN Yepe3 Ipa-
HYJSITOPJHMAMETPOM OTBEPCTHI 3 MM.

IIpu wcciaenoBaHuM  HEPTENOTIIOMICHHS
copbeHTa WCIIOJIb30BAIIN METOJUKY
TV 216400174347883-2006.

Hedrenormomienune (A, %) paccuuThiBagm
no ¢popmye:

wxloo% ,

e Pr — Bec copbenTa nocie norpysxeHus B HeTh (T);
P, — mepBonauaneHBII Bec copOeHta (T); A —
He(TEeTOTIOMEHHE.
CreneHp UW3BICYEHHS HEPTENIPOLYKTa H3
Bonbl E paccunTeiBaim 1o opmyiie:
E = M %x100% .
m

ucx
rae Mye—Macca HedTH B UCXOAHOW Boje, I/T;
Mpass — PaBHOBECHAsS (OcTaTOYHAs) Macca B (QHUITb-
TpaTe, YCTAaHOBJICHHOM B BOJIE; § — Macca CyXoro
copbenta, r; V — 06beM BOJIBI, CM°.

A=

Pe3yabTathl u 00cyxneHue

OmnpeneneHa ONTHMalbHAsS —MacCaruiapo-
¢dobHOrO heppomMarHUTHOTO cOpOEHTA, HEOOXOAH-
MOH ISl MAKCUMAIIBHOTO H3BJICUCHUST HePTH U
MOTOPHOTO Maclia M3 IUICHKH TOJIUHON 0,5 MM

2
u wiomaapio 112 cm® (pucynku 3, 4).

| paKuna rmayKoHHTa
(0.045-0.1 mm )+5 % F203
+5 % cTeapuHOBai KMCIOTA-
glauconite fraction (0.045-0.1 mm)
+ 5% F203: + 5% stearic acid.

B opaxuna raykoHuTa
(0.045-0.1 mm ) + 5 % F203
obpaboTaHHOro mpy Temmneparype
400°C + 5 % cTeapuHOBai KNCIOTA.
fraction of glauconite (0.045-0.1 mm) +
5% F203 treated at a temperature of
400 ° C + 5% stearic acid.

Macca copbenra, r
Mass sorbent. g.

1,5
Pucynok 3. 3aBUCHMOCTE CTETIEHH U3BIICUCHUS MAacia ¢ BOJHOM IMMOBEPXHOCTH OT MacChl cCOpOeHTa
Figure3. Dependence of the degree of oil extraction from the water surface on the mass of the sorbent
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with a thickness of 0.5 mm.

CrereHs OYMCTKM [TOBEPXHOCTH BOMIBI, % OT HedTH.
npu tommuHe 0,5 Mm

1 1,25

| | (parima rIayKoHUTa
(0.045-0.1 mm )+5 % F203
+5 % cTeapuHOBai KMCIOTa-
glauconite fraction (0.045-0.1 mm)
+ 5% F203: + 5% stearic acid.

B $paxuma rmaykonuTa
(0.,045-0.1 MM ) + 5 % F203
obpaboTtaHHOro Mpu Temmeparype
400°C + 5 % cTeapuHOBa KMCIOTA.
fraction of glauconite (0.045-0.1 mm) +
5% F203 treated at a temperature of
400 ° C + 5% stearic acid.

Macca copbenta, r
Mass sorbent, g.

1,5

PucyHok 4. 3aBHCUMOCTH CTETIEHH U3BJICUEHHSI HETH ¢ BOIHOM MOBEPXHOCTH OT MAcCHl copOeHTa
Figure4. Dependence of the degree of oil recovery from the water surface on the mass of the sorbent

N3 rtpadmkoB 3—4 BHAHO, 4YTO CTEIEHB
U3BNEYCHUsT He(TH U Macina cocraBuser 97
1 98% cooTBeTcTBEeHHO. BhicOKas crerneHs u3Bie-
YeHUs JOCTUTHYTANPH HCIOIB30BAaHUHM COpOEHTA
maccoi 1,5 1.

Pa3paborana TexHONMOrMYecKasi cxema Ipou3-
BOJICTBA TUAPOGOOHOTO (heppOMArHUTHOTO COpOCHTA
IS yoaneHus HeTy U HehTenpoayKTOB ¢ BOIXHON
MOBEPXHOCTH, TIPEJICTABIICHHAS HA PUCYHKE 3.

HcxogHoe chIpbe — TIAyKOHUT — IOAA0T
Ha BUOpocuTa  1Is Kinaccupukamuu.,  Dpakius
¢ pasmepoM yactunl 6onee 0,1 MM HampaBiseTcs
Ha M3MeEJIbYEHNE B MOJIOTKOBYIO JpoOmiky (MJI),
¢ pasmepom menee 0,045 MM Ha epepaboTKy.

[Tocne kmaccudukanuy u QpoOJICHUS, TIay-
koHUT (¢ppakuus 0,045-0,1 Mmm) Hanpasnsiercs

Hcxoanpiif ri1ayKonnT

Initial glauconite

5 % mass F&:05
5% Macc. Fe:03

OBO3HAYEHHE HAHUMEHOBAHHE
CONVENTIONAL NAME
DESIGNATION
ECTER MOTOTEOBaR
MAE s
BC(SH) BubpocrTo (shaker)
KaTouH2x news (calcmin,
5 % mass. stearic acid o s ¢ ¢
$% Macc. cTeapiniosoit IICNOTH BV) sesmiatop (ventilator) |
es) LIHEKOBBIH CMECHTE T (screw
mixer)
110H (SH) Immex-marpesates (screw heater)
&uxocts ¢ Fe,0; (contzmer with
EI(CD) Fe.05)
= E2(CY) EMKOCTB CO CTS3PHEOECH KHCTOTOH
(container with stearic acid)
Y@ 3 (packaging)
T(TH) TeproMetp (thermometer)
YCJIOBHOE
OBO3HAYEHHE HAVNMEHOBAHHUE
CONVENTIONAL NAME
DESIGNATION
0.9, ynacoedonst copbent 611 TAayKOKT Qparimest 0,045-0.1 aat
[packaged sorbent L i jon 0.045-0.1 mm)
0.1 raayxorm (glauconite) |
09 MATHMTHBIE TEIpoQOCHELE copSerT
. . hydrophobic sorbent)
0.7 Fe:Os

B IHEKOBbIM cmecutens (III), rme cmemmBaercs
¢ MarHuUTHOM po0aBkoit Fe, Oz, mocTymaromiei
u3 emxoctr (E1). Jlajgee ocymiecTBIISIOT MPOIECC
TEPMUYECKOW aKTHBAIUH B MPOKATOYHON MEUH TIPH
t = 400 °C B TeyeHue 2 4acoB. AKTHBHPOBAHHBIMH
TJIAYKOHUT C MarHUTHOW J00aBKOM OXJIaXAaloT
BeHTHIATOpOoM (B) M HampaBisAIOT B THEK-HArpe-
Barenb (IITH), cHaG)eHHBIN pyOaIikon Iyist moj-
JiepKaHud 3aJaHHOM TeMIiepaTyphl. B IIHEKOBBII
Harpesarens (IIH) momaioT creapvHOBYIO KHC-
noty u3 emMkoctH (E2) ¥ OCYIIECTBISIOT MPOIECe
ruapododuzanmu copoenta npu t = 69,6 °C. Crea-
PHMHOBAs KHCIIOTA IUIABUTCS W MPU MepeMEIINBAaHUH
PaBHOMEPHO MOKPBIBACT MOBEPXHOCTD YaCTHIL COP-
Ocnra. ['oToBEI THAPO(HOOHBIN COPOSHT C MarHUT-
HBIMH CBOMCTBAMH OTIPaBIseTcs Ha yrnakoBky (V).

YCJIOBHOE

cFe,O:
(thermally activated glauconite with
Fe:03)
Pparma rayrorkTa< 0.025 and

0.8

012 (the fraction of glauconite< 0.045
mm)
6.6 CTeapHHOBaA KHCI0Ta (stearic acid)
@parmms raayeorETa> 0.1 34
013 (the fraction of glauconite > 0.1

mm)

Pucynok 5. TexHonorndeckasi cxema MmoiydeHus: THAPOGoOHOTO (heppOMarHUTHOTO cOpOeHTa Ha OCHOBE TIIAyKOHUTA

Ut cOopa HeTH M He()TETIPOIYKTOB C TOBEPXHOCTH BOIBI

Figure5. Technological scheme for obtaining a hydrophobic ferromagnetic sorbent based on glauconite for collecting oil

and petroleum products from the water surface
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[IpemnoxeHo TPOU3BOACTBO TPaHYIHPO-
BaHHOTO (eppOMarHUTHOIO copOeHTa Uit coopa
HE(TEMPOAYKTOB C TBEPAOH MOBEPXHOCTH (pHCY-
HOK 6). Craauu knaccu(UKaIMu, H3MENTbYCHUS
Y BHECEHUSI MarHUTHOTO KOMITOHEHTa aHATIOTHYHBI
TEXHOJIOTUUECKON CXeMe TOTydeHHs TUAPOGhOOHOTO
MarHuTHOTO copOeHTa.

Llemnmono3Hpii  KOMIIOHEHT — MOJAETCS
u3 émkxoctu (E2) Bémkocth co muekom (E3)

VCJIOBHOE
Hexoambiif I1ayKORAT OBO3HAYEHHE HAWUMEHOBAHHE
. : CONVENTIONAL NAME
Initial glauconite 59%b. mass Fe:0; 596 mass NaKMC DEiI[g?;\;\I‘[IO_\‘ — @ )
oL ol = O0OMIKA MOJOTKOBAA (hamme:
5% Macc. Fe:0; 5% Mace. NaKaIg BC (sH)) = Bubpocuro (shaker)
water II1(C) nmpoxazounaineus (calcining fumace)
Boas BMV) sentrTATOp (ventilator)
E1(C1) émmocts ¢ FeyO; (container with Fe;Os)
E2 (CZ) EMKOCTB C HELTIOTOSHE! KOMIIOHEHTOM
(container ofthe cellulose component)
E3C3 &MEOCTB cO miHexo (container with screw)
Y(P) vyrnaxosxa (packaging)
T(TH) Tepymonetp (thermometer)
P(R) peaxTop ¢ Memaxoi (reactor with agitator)
L - I (S) # CMecHTeTs (screwmixer)
Q? (G rpanyaaTop (granulator)
YC (DU) VCTaHOEKA cynmeHas (drying unit)
VCJIOBHOE
o's OBO3HAYEHHE HAWUMEHOBAHHWE
CONVENTIONAL NAME
3un QEH; r DESIGNATION
< G 011 raayxonurdpasumei 0.045-0,1 o0
o9 g2 (glauconite fraction 0.045-0.1 mm)
/\ 0.1 raayxoHnT (glauconite)
100 °C q]’ TPaHyIHp 0BaHHEIN MarHHTHEIH COPOeHT
1 1 092 (granulated magnetic sorbent)
= v P] 07 Fe;0;
TepMOAKTHBHp OBaHHEIHTIayKoHHTC Fer 03
ynesonmsash copSet 9:8 (thermally activated glauconite with Fe;0s)
packaged sorbent - PpaxmarmayrosnTa <0.045 ang
912 (the fraction of glauconite < 0.045 mm)
6.8 e TIOTOSHEIH KOMITOHEHT
(thecellulose component)
0.13 PparmmaraayxonnTa > 0.1 aog

post@vestnik-vsuet.ru

JUISl CMeluBaHus ¢ Bojod. /lanee HampaBisieTcs
B peaktop ¢ Memankoid (P) ¢ akTHBHpOBaHHBIM
(eppOMarHUTHBIM TIayKOHHTOM.

[TomyueHHYI0 CMeCh MPOIYCKAaIOT dYepes
rpauyisrop (I) muamerpom 3 mm. Cremosa-
TEJIBbHO, TPaHyJINpOBaHHAA Gopma copOeHTa Oblia
nonyyena B cymibHol ycranoBke (YC). T'oro-
BB TpaHyJMPOBAaHHBIA COPOEHT C MarHUTHBIMH
CBOMCTBaMU OTIPABJISIETCS HA YIIAKOBKY.

(the fraction of glauconite > 0.1 mm)
CMECE MIAYKOHHATA C HELIIOIOSHBIM

KOMITOHEHTOM
(a mixture of glauconite with a cellulose
component)
ETaKHEIH IP A HYTHp 053 HHEIH [71a VKOHHT
{Wet granular glauconite)

06

09

Pucynok 6. TexHomoruyeckass cxema IOJYy4YCHUS TPaHYJIUPOBAHHOTO (EPPOMAarHUTHOTO COpOEHTa Ha OCHOBE
TJIAyKOHUTA AJIs1 cO0pa He(TH M HEPTEIPOIYKTOB C TBEPAOH TOBEPXHOCTH

Figure6. Technological scheme for obtaining a granulated ferromagnetic sorbent based on glauconite for collecting oil

and petroleum products from a solid surface

3akioueHne

Ha ocHoBe mpupoaHoro Marepuana MOIy-
YeHbl COPOCHTHI CIEAYIOMIETO COCTaBa B pacyere
Ha 100 r. rmaykonuTa: ruapodoOHbIi peppoMarHuT-
Helld — 5 T FeO3, 51 Ci7Hss COOH; deppoMarauT-
HBIN rpa”ynupoBaHHbli — 5 T Fe;Os, 5 r Na-KMII.

CopOeHTBl HCClIeIOBAIUCh Ha IUIaBY4YeCTh
U u3BjNeueHWe HepTH W HEDTENPOTyKTOB.

Jnst ruapodoOHBIX COpOEHTOB IUIABYy4YECTh COCTa-
Buiia Oostee 92 yaco. CteneHp n3BiedeHus HeTH —
97, macna— 98%. JlanHble pe3yNbTATHl TOKA3aId
3P PEKTUBHOCTh TPEATIOKEHHBIX COPOEHTOB ISt
JMKBUIALMY PA3IUBOB HEYTH U HEPTEIPOLYKTOB.

Pa3zpaboTaHbl  TEXHOJIOTHYECKHE  CXEMBI
MOJY4YEeHUS] COPOCHTOB Ha OCHOBE TIJIAYKOHHTA
C 3aJlaHHBIMH ~ CBOWCTBaMH ajisi cOopa HedTu
1 HeTETIPOyKTOB.
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