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Bucurne one(pnnu {BJr.rrrorcr sar(Hefir.ur{N.rr,r rroJry-
npoAyKTaMn opraHr.rqecKoro cr,rHTe3a. B uocneAHue foAbr
c{epa lrx norpe6neHra-a, oco6eHHo sa py6exou, cyuecr-
BeHHo pacuupr{Jracb, qro B6r3Biuro 3Haqr.rreirbHbrfi pocr
o6reMos npor.r3BoAcrBa oneQuHon: 2,6unnr - 1999r.,
4,2unu t - 2005 r. CpanHr.rreJrbHo HeBbrcoKar cron-
Mocrb Bbrcrur.rx one$nHon, cra6nnrHar cbrpbeBar 6aza u
6olrurne o6rerusr npor,r3BoAcrBa crnMyJrr.{poBanlr pa3pa-
6orry uoaux HarrpaBJreHr,rfi ux ncnolr3oBaHr,rr. Ha 6ase
Bbrclllllx one$nnon [onyqaror raKne rleHHbre npoAyKrbr,
KAK BCECC3OHHbIE CI,IHTCTI4qCCKI,IE CMA3OqHbIC MACJIA;

nprrcaAKn K cMa3oqHbrM MacJraM; Moroql,Ie cpeAcTBa n
nnacrn(puraropbr; rroBepxHocruo-aKTr.rBnbre BeulecrBa c
ssrcoKoft 6nopar.naraeMocrbro; npoAyKrbr oKrrcJreHr{r,
ucflo.Irb3yeMbre Anr opfaHr,IqecKoto cuHTe3a; noJIlIMep-
Hbre MaTepHaJrbr n Ap.

B AauHofi crarbe npeAcraBJreHsr npo6nenlt, cBr3aHHbre
c npor,r3BoAcrBoM H rrpHMeHeHr{eM Bbrcrunx onelpnHoe n
rrJr,rpoKoM ac[eKTe - or cr,rpbeBofi 6agr Ao san6olee nax-
Hbrx npoAyKToB, cr,rHTe3upyeMbrx Ha r4x ocHoBe. Paccuor-
peHbr cuoco6rt uc[o:Ib3oBaHr.rt KaK ]rHAr,rBr,rAyzurbHbrx
c,-oneQnuon, rar r.r orAeJrbHbrx Qparqufi, roJryraeMbrx
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oJILIfOMepI,I3aIIneI{ 3TlUIeHa B IIpUCyrCTBr,U,r MerilrJloopfa-

HI,IqeCKI,IX KaftUII{3aTOpOB.

Cnnreurqecrlte cMa3oqHble MacJIa

OAnnna u: naxsefiurnx HanpaBJreHuft [cnomgoBaH[rr

c-one(pranor t,t onuroMepoB Ha r,rx ocHoBe rBJrJrercr rrporl3-

BOACTBO CnHTeTI{rIeCKLtX CMa3OqHbIX MaCeJI - MOTOpHbIX,

KoMnpeccopHr,rx, rpaHcMr,rccnoHHbrx n ryp6nunn* r.r Ap.
CNlaso.IHHe MacJra Mofyr cJIyxr,ITb rarcr(e B KaqecrBe rLIA-

paBn[qecKnx xlrgrocrefi r.{ Ten.rroHocurenefi. OcHosHrrN,i

lperrMyulecTBoM cl,rHTeTr.rqecKr.tx cM€BorrHbIX MaceJI Ha

ocHoBe o-one(b[HoB rBJurercr r{x pa6orocloco6nocrb B

ulrpoKoM TeMrreparypuoM r,rHTepBaJre, or -50'C Ao
250"C. MoropHrre MacJra yMeHbrxarcT 'rpeHlre B ABurare-
ux, 6raro4apr qeMy pacxoA rorrJrHBa wa 5-lo7o cHr{xa-

etcr. EuIe oAHo B€DKHoe flpenMyrrlecrBo cr{HTerr,rqecKux

MaceJI - AocrarorrHo AnnrenrHrrfi cpoK I,Ix 3Kc[nyararlul{.

.{r-r upon:noAcrBa cHHTerHqecKI,tx cMa3oqHbrx MaceJI

o6rt.rHo uc[onb3yrcTcx Cl-one$uurt Cl-Cr4; cblpbeM AJrt
lonyqeHnt BbrcoKoBr3KHx MaceJr cnyx(ar 6olee gnnunoqe-

floqerrHbre ore$aubr. Brr6op HcxoAHoro oreQnHa 3aBr.rcr,rr

or roro, KaKoe roBapHoe MacJro geo6xoAuuo [oir]^{r{Tb.
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I,I:o6yrnneH cJryxI4T cblpbeM AJUI [port3BoAcrBa oKTo-

JroB - Hr,r3KoMoJreKyntpHhIX noJI[MepoB n3o6yrureHa

(oruocnrenruar MoJIeKyn{pHat Macca or 300 .qo 3000),

KOTOpble r{c[onb3yloT B KaqecTBe 3neKTpoH3oluIIHoHHblx

MaceJr, ocHoBhl MaceJI, [pI,IMeHteMbIx B xoJIoAHoi npo-

KATKE UBETHbIX MCTAJINOB, AJI' CMA3KI,I TIOAIUI,IIHT4KOB

cKollbr(eHr.rr, B KaqecTBe ocHoBbI canbHI'IKoBbIX y[JIoT-

HeHufi, a raKxe KaK cblpbe Ant flonyqeHl{t lpl4ca.qoK K

MacJraM. Oxromt rloJlyqarcT loJruMeplr3aquefr uro6yru-

JreHa B [pucyTcTBI4I,r KaTanI{3aTOpOB Ha OCHOBe XnOpI4Aa

aJrK)MHHr4r npr{ yMepeHHo HId3KHx reuneparypax (oT
-50 "C Ao 20 "C) [ ] .

EyreH-l - [epcneKTuBHoe cblpbe Ant npou3BoAcrBa
oJrr.rroMepHblx [po.qyKroB pir3llHrlHofi B'3KOCTH, KOTOp6Ie
Moryr cnyr(Hrr ocHosofi H KotltloHeHTaMI{ 3neKTpol,I3ont-
rluoHHbrx MaceJr. Tax, $paxqru oJluroMepa 6yreHa-l c
TeMneparypofi xHneH}{.s Ao 305 oC uoxer 6utr r'lcnolrlo-
BaHa B KaqecrBe KoHAeHcaropuofi xrtaxocrn, analornqHofi
rvracny X3C (|OCT 12869-77), a Qpaxuur, Kunturat Ao
450'C, - B KaqecrBe ocHoBbI xa6e.nrHoro vacna KM-200
(Ty-3840192-89). Ilovruo 3roro, rm3KoMoneKyntpHbte ro-
ru6yrenu Hauutrr upuMeHeHue B ptAe .upynt( cnpacaei [2].

B xa.recrse ocHoBbr MoropHbrx Macefl AJrf, xap6roparop-
Hhrx aBToMo6unrHux Asltrareneft nau6onee flpnro.rlHbl

nonr,r-cr-o.rre(puHhl c HI,r3Kof crerreHblo [onI{MepH3aqI{H
(uonexy.nrpu€ul Macca 400-600) I,t Kl4HeMarltqecKofi Bt3-
Kocrbro 3'10-6-6'10-6 u'lc. 3rt* rpe6onaHuana yAoBne-

rBoptloT ALIMepbI C[-ole(bnHoB Crn-C r s, TpI'IMepbI one$n-

noe C1q-C12 LI TerpaMepbl Cs-Cro. flonu-cr-oneQl'IHbl co

cpegHefi creneHbro rroJlHMepH3atluu (uolexyupHat Macca
600-800) r.r Kr.rHeMarnqecxofi Bt3rocrbrc 8'10*-
1,5'10-6rt/c lnprn 100'C) Mofyr cnyxurr ocHoeofi Art
Ar.r3eJrbHbrx Macefl. floruoleQunbl c BblcoKofi crenenrro
rroJrr,rMepr.r3arrun (uorerylrpHat Macca 6onee 800) I,I Bt3Ko-
qrrpto 6onee 2'lO-5 uz/c (npu 100 oC) ruoxcuo ncnoJlb3oBarb KaK
ocHoBy BbIcoKoBg3KI,D( CMa3OK, KOMnpeCCOpHbIX MaCeJI, CM:!3OK

.4rur oxJraxAeHr4s pexcyqero EHcTpweHTa I,I T.A.
Kar naeroA noJryqeHnt lpoAylcra-ocHoBbl cMtBotIHbIx

Macen 3acJryxr4Baer BHIMaHI,II lt3oMepu:aqm nnnelHblx o-
OJIeonHoB C6Hy2-C3eH6e B npHclTcTBI,Iu qeloqHblx KaTa-
nr.t3aropoB. Tax, uyreu I.{3oMepI,I3aIInLr rerpaAelresa-l c
Ec[orrb3oBaHHeM Kararll43atopa K2CO3 ly- Al2O3 B rlpllcyrcr-
nr.rn BF3'BuOH nplr 20"C 6utm ronlqeHbl oJrltroMephl
(nuxoA 98,27o), xapaKrepl.ByeMble Bt3Kocrrrc npu 40 oC

29,51 cCr (29,51'rc4 na2lc), r,lngercoM Bt3KocrH 142,rev'-
neparypofi SnrolrAlrsaqnu -50 oC.

IlosurueHl,te rpe6onaHuft K MacJIaM, rIpe.IIHa3HaqeHHbIM

AJUr aBTorpartopHofi TexHI,IKlI, 3rcnnyarl{pyeMofr e sxc-
TpeManbHblx ycJroBr,ttx, rlpHBeno K co3.[aH[Io cnHTerHqe-
cKllx MaceJr Ha ocHoBe ,ulKHnapoMarHqecKHx ]TneBoJopo-
AoB, rroJry{aeMbrx €urKI,IJIIrpoBaHIteM 6es:o.ra H Jp!'rtf,x
apoMarnqecKr.rx coeAr{HeHlrfi srtcuruMn o;reQxaaux.

Bu6op a.nxr,m6eH:ola );r* cva3oqa6lx varsputL'toB
ocHoBblBaercr Ha frere oco6erurocre[ rl crpoenm ('rucno

6orosHx rlenefi s MoneKytre, xonxqecrBo aroMoB yrnepoAa

B aJrKr{JrbHbrx rpynnax), Koroplle onpeAeJulor $nulrecrne
ceoficrea E coorBercrBeHHo 3Kcllrryaraq[oHHble xapaKTe-

pr.rcrnKlr cMa3oqHblx MaceJI. Tax, alxu6eH3oJlbl c npruofi
alxuruuoft qenblo HMeIor 6oree sugrue reMneparypbl
3acrbrBaHHrl, Jly{ruue LIHAeKCbI B'3KOCTI,I H BbICOKyIO Tep-
MnqecKyro cra6ulrsocrb, qeM c pa3BerBneHuofi l{enbrc.
Kpove T oro, nu6op noAxoAqulefi alrnn6essonrsofi ocHo-
Bhr 3aBt,tcl,rr or roro, KaKoe roBapHoe MacJIo Heo6xoAHMo
NOIYTILITb. HANPNTTIEP, AJUI IIPOH3BOACTBA MOTOPHbIX MACEJI,
pa6oraroulux B ceBepHblx ycnoBuf,x, flpeAnoqrl,rrenbHbl
guanxur6en:oJrbr c qHcJloM aroMoB yrnepoAa s arxunrHofi

uenu 12-13. B xaqecrse ;ulKllJlnpyrcu1ero peal'eHTa I{c-
nonb3yrorcr Spaxuuu olelpunor, BbIAeJIteMhIe rrpll repMu-
qecKoM KpeKr.rHre ne{tauoro cblpbt.

Huxe upeAcraBJIeH ptA peKoMer'lla\uit rro cI{HTe3y
rurKr,rnapoMarr,rqecKHx coeAnHeunfi B paMKax paccMarpll-
eaeN,roft [po6reMbl

C qelsrc rron]nreHl{fl ocHoBbI ceBepnblx cMa3oqHblx
Macen B pa6ore [3] r:ylarn Auc[po[opquoHupoBaHl'Ie
uonoanrnl6eH3oJroB, coAepxaurl4x ll-13 aroMoB yruIe-
poAa B anrnnrHofi rpyflne, c o6paronauneu Anaaxlut6esgo-
ros. hcxoAnbrM chlpbeM cnyxnn [poAyKT anKI,InI{poBaH[rt

6eHsora Spaxuaefi cr-one$nHoa (180-240 oC) repuu're-
cKoro KpeKHHra. Bsrxog ueJleBoro rpoAylca - $parqnu
Anarxur6euronos, rreperoHtlouefct npn reM[eparype
snue 380 oC, cocrasn,'I 3O-35Vo (n pac.rere na ucxo4Hui
rrroHoanxu6enrol).

A.nrnnaporraarnqecx[fi c]raeo.rHrtfi cocraB yJryqlueHHo-
ro KaqecrBa [oJryqaror no peaKIII,rn AI,II,I3orIponI,IJI6en:ona c

cr-oneQuuar'ar.r ($parqrax 25G--400 "C) B npncytcrBllu
HaHeceHHoro Kar€rnr43aropa [4]. Kamnnrarop Ha HeopraHu-
qecKoM Hocr4TeJIe coAepxLIT IUITIIBaJIeHTHTIfi ranrzut, ra.no-
reH r,r Kr.rcJropoA.

flpegloxeno noJr) {arb repuoctofirue xI{AKKe Macna
MOHOrrJrKr4Jrr{poBaHI{eM HaoTalHHa AnLIHHOIIeTIHbIMI{ One-

QnHarrn CnHy (n paaao 12---20) Ha rrlarponopncroM ueoJllrre,
Hanpr.rMep rnua USY, B cMeluttHHofi IIA'{H3-$opue [5].

B nareHre [6] onlrcau cI,IHTe3 €uIKLUIaroB, rIpI,IMeHteMbIx
B KAAIECTBC CI,IHTCTI{I{ECKHX CMA3OqHbIX MATEPHAIIOB, €UIKI'T-

Jrr,rpoBaHHeM apoMaTI,IqecKI4x yruIeBoAopoAoB cMecbrc,

coAepxauefi vrenee 5Eo [3ooJre$IlHoB C15H36-CasHse I,I

6orce 95Vo one([uHon HopMzulbHoro crpoeHltt CroHrz-

CroHoo, [pI{ MonbHoM coOTHoIueHnr{ cMecu oneQuHon r

apoMarlrqecKnM yrneBoAopoAaM I : lG-l : l.

Pa:pa6oraHa rexHoJlorut rIoJry {eHI4t HII3Ko3acrbIBaIo-

[Ir,rx Bbrcruux anrnl6eu:oJroB Ha 6a:e Qpaxuufi cr-one-

$unor Ca-Crq [7, 8]. ]ra rexHoJIorLUt no3Borutsr Ha oA-

uofi npouuur,resHoi vcraHoBxe B 3aBuclt\locrfi crr coor-

HoureHur B peaKuroHHofi cvecn o;relpuHa x 6en:o;ry u

napalreTpoB paSoru ycrzlHoBKH [porsBo.IHTb KaK €UKHJI-

5eu:o-rrrme Macjra. Tax H flo;ru-cr-oleQunonue Bcece3oH-

Hrte vacjra lurpoxoro HarHaseHue [9].
B narerrre [0] pexoueuayerct MeroA troJDnteHut nr-

xef,xux a,rrofl6eHsonoB nyreM KaraJll{TrlqecKoro xI,IAKo-

$arnoro trnKr,InupoBaHns 6eusora nnsefiurrun cr-oleSu-

HaMH CeHro-CzoH+0. Peaxqnx upoBoAI'ITct Ha IIeoJIIITHbIx

Karann3aropax (uopgeHnr, qeoJrHrbl B, X, Y, ZSll4.-12),

uoau0nuupoBaHHblx uoHaMLI MerurJIoB Ni, Co, Fe, Pt, Pd,

Ir unw ux cMecblo (raxue KaraJln3aropbl npHrleHJltorcs .alrl

- _ -  -
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lpoqeccoB rulpr{poBaHr,ra). B npncyrcrBurl BoAopoAa [po-
HCXOAT.TT rr.rApr.ipoBaHr,re [peAruecTBeHHr.rKoB yHrepoAHhrx
orroxesnil. lloorouy KaraJru3aropbr pa6oraror ornocr.r-
reJrLHo Aonro 6es pefeHeparrnr,r.

HgsecreH cnoco6 npnroroBJrennt turKr4rapoMarr,ri{ecKrrx
cMa3eqH6rx xllurocrefi MeroAoM zurKnrrrrpoBaHllt apoMarn-
rrecKHX coeAnsesnfi onnroMepaMrr one$r.ruon C2q-C39 e
[pucyrcrBnr{ Karanr{3aropoB KncJrorHoro xaparrepa (qeo-
rrr.rr Maprr.r MCM-2, AlCl3, AlCl3/C, AlCl3/SiO2, ir roKX€
BF3 H ero rouunercrt) [11]. Orurouepu C2e-C3e clrHr€-
3lrpyror [yreM nonr.rMepr.r3arlu[ l-arreHos C2Ha-C2sHas
Ha Karilrr,r3arope Cr/SiO2.

Pa:pa6oran cnoco6 nonyqeHnr ocHoBbr Hr.r3Ko3acrbrBarc-
IIIero c[IlTeTr,rrlecKoro MoTopHoro Macna [yreM aJIKl4III4poBa-
ruu 6eHsola c-one$urarran CsHs6-{16FI2n upr.r 40-60 "C n
flpncyrcrBr.rl,t KoMrureKca xJroprlua alrroMnH:'zn ll2].' 

Kar 6ruro yKa3aHo BbIIue, cnHTerr,rr{ecKr,re cMa3oqHble
Macra Moryt ficrloJlb3oBarbcr KaK TeruloHocl{Tenu. B raqe-
crBe BbrcoKor€MfleparypHbrx renJroHocr,rreneft npegaoxeHrr
anKLIlapoMaTLIqecKHe coeAr,rHeHr4rl cocTaBa

(R' )G1 (RlAr-(cHr,-Ar'(n4)R5)R5

(Ar, Ar'- Qenlrn, uaQral, oxcn$eHm, orcnHaSrun, no-
AopoA; Rr-R6 - BoAopoA r.rJrr.r aJrKr{Jr Cs-Co; n = 0_Q3),
noJryqaeMbre ruKnJrHpoBaHr,reM [urKr,rfiapoMaTr,rqecKr.rx yTre-
BoAopo,qoB Ar-{CHr,-Ar' coorBercrsyrorqr.rMrl oneSn-
HaMr{ rrp]r noerrureHHofi TeMfleparype r.r AaBJreHr.u{ B npn-
cyrcrBr,M aJrK)Mocr,nr[rKarHoro rarannraropa I I 3].

Parpa6oraua rexHoJrornr [por{3BoAcrBa Bbrcrurrx Jrr,r-
HefiHux amnn6eHgonoB Lr aJlKr{JlHat[mluuoe c [crroJlb3o-
BaH?reM B KaqecrBe Karilrr,r3aropoe uo4u$uqnpoBaHHbrx
flplrpoAHbrx rllnH.

B pauxax pa6oru no co3AaHr.rrc srofi rexuonornn 6brn:a
npoBeAeHbr HccJreAoBaHr.r.fl ltlograQr.rryrpoBaHHhrx npnpoA-
Hbrx urlrH B peaKwx irJrKr,rJrr,rpoBaH[fl apoMutvqecKr,tx
yrneBoAopoAoB Bbrcrur Mr.r d-one$nHanru [14-17]. Ycra-
HOBJIeHO, trTO MaKCr.rM€uIbHaf, CeJIeKTLIBHOCTb nO MOHOaJI-

rnn6esgonau (93,3Vo) Aocrr.rraercr B npr{cyrcrBr,ru FVNH3-

Qopuu 6eHroHura, uogn$nqnpoBaHHoro coJuMr.r ro6a.nr-
ra. llo pearqNoHuofr cnoco6nocrn apoMaruqecKr.re ymeBo-

AopoAbI pacnonurrarcTcr B pr1: 6eHso[ > ToJryo[ > 3THJr-
6eHson > n-KcarroJr > r.r3oflponul6eHso.n > ,r-KcnnoJr >
o-Kcr,r,JloJr > ua$ra.nuu, a one$nHu cocraBJurror prA: AoAe-
qeH-l > rerpaAeUeH-l > TerpaMepbr rrpofir,ureua. llccneAo-
Banua peaKuurr anKr{n[poBaHl,r-f, 6esgona Bbrclrrr4Mr,r
o-one$uHauu CnH2, (n = 8, lO, 12, 14, 16, 18,20) B npr.r-
cyrcrBr,rll Kararr,rr[qecKr{x cncreM Ha ocHoBe H/NH3-

Soprtrrr 6enroHrarosoft runuu, r'.ro4n$nqnponaHuofi nosa-
MH pa3[[t{Hhrx MeraJUroB (Be, Sr, Cd, Ca, Zn, Ba, Mg, Co,
Nd/Ca, LalCa, Nd/CalCo, LalCalCo) [6], noxaranu, qro
MaKcr.rMrurbHbrfi sgxoA (95,17o) B cJryrae uKunr.rpoBaHrlt
6egrona .uoAerleHoM Aocrr,rraercr npr,r rrtogn$nKaur{n rJrl,r-
HbI COJI'MI4 JIAHTAHA I,T HCOII,TMA B COqCTAHI,II,I C KATIOHAMI

Krurbrlr,rfl a xo6alma. flpn eroru yBerr,rquBaercr ceJreKrEB-
Hocrb, qro na6nroAa.nu paHee B pa6orax [8, 19].

Xopourne Kar{ecrBa noKa3brBaror B xecrKnx ycnoBr4rx
3Kcrulyaralrr4l4 cler{r{aJrbHbre r\{acJra u pa6ovlre xuAKocr}r
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Ha ocHoBe alrunHaQrarr,rnon [7], Koropbre cr.{Hre3r.rpyror
aJrKnnr.rpoBaHr,rerrl HaQranwna vr 2-uernlHaQraJll{Ha BbIc-
rur,rMn cx,-oJreQuuaun B rrprrcyrcrBr,m np[poAHofi unHrr,
uogn$nquposaHuofi coJUrM?r Ko6anbra ll HeoAHMa, B TeM-
reparypHoM r.rnrepBane 250-300 oC. YctaHoereHo, rrro

[pr,r yMeHbrrreuun o6rqero BbrxoAa rrpoAyKToB peaKrlr,rn
3aMerHo yBeluiu,rBaercr Bbrxog guanrlrnnaQtalnson. Ana-
nornqnuft rS$err na6nrcgaercr nprl rroBblurennr.I TeMrre-
paTyphr, [poAonxr{TelbHocrrr peaKrlr{I{ n flpr.rMeHeHrrr,r
ns6rma oreSuna.

CuHreruqecxne MacJra peroMeH,rlyercr r.rc[oJrb3oBarb B
KaqecrBe 6yponux xlrgxocrefi. Pa:pa6oraH cnoco6 nony-
veHur 6yponbrx xr,rAKocreil sa ocsoBe yrneBoAopo,qoB,
rrMerourx Hr.r3Kyrc Br3Kocrb [20]. TrepgHe o,-ore$nHu
rrpeBpauarorcr B )KHAKT{e [poAyKTbr c nlr:xofi B.s3Kocrbro
[prr r.{3oMepu3arlr{H ABofiHofi csglu B MrrKrrx ycJroBr,ux B
flpucyrcTBr,ru TBepAoro KHcJroTHoro KaTiurr,r3aTopa, Hanp[-
rvrep rucnofi rJrnHbr rrnn rleoil.rra. 3SQerrunnrrrur.r 6ypo-
BbrMr,I xr,rAKocrtMlr {BJUtrcTct KoMno3r,rqrrn ue$raHoro
Macra, cocTo{ulero r,rs r,r3oMepHbrx oJreor,rHoB, c napaQuuo-
BbIMLt )irneBoAopoAaMl.r C12H26-C16H38 He(brsHoro [poltc-
xoxleHl,rt n oleonHauu C19H2s-C26Ha6, Ha[pltMep TeTpa-
Aeqenorra-1. 3rn xu4xocru coorBercrByror rro rroKuBarenrM
Br3Kocrr,r 6ypoerun pacrBopaM Ha uacnsuoft ocHoBe.

Ilprcagxx K crua3oqnbrM MacJraM

flpncagrl, .qo6asnreMrre K cMa3oqnbrM MacJraM, AoJDK-
su o6ecneqr.rBarb coxpaHeHr{e Bcero KoMnJIeKca rlx 3Kc-
lJryararlHoHHbrx cBofi crB (cuarovnoe geficTaue, aHTr.roKr,rc-
Jrr.rTejrbHoe, npoTHBoKoppo3r.roHHoe, MoKrrlle-Anc[epr[-
pyloqee, [porHBo3aAlrpHbre, aHrr.r[eHHbre H Apyrne xapaK-
reprcrnru). MnoroQynrq[oH€rJrbHbre [prrcaAKn rroBbrrrra-
ror cMa3orrHbre n npr.rpa6oro.rHhre csoftcrsa rax He$uutrx,
raK r,r cuHrerr.rqecKr.rx uacet f2l, 22]. Cupsenoir 6er,oit ms
non) reHr.u npucaloK K cMiBoqHbrM MaclaM cJr)DKar B oc-
HoBHoM $parqnr,r one(f rnor C rc--42a.

B Poccr,ru 6onee nonosr,rHbr Bcero npoMhrrrureHHoro
nporcBoAcrBa rrp[caAoK K cMa3oqHbrM MacJraM cocraBmror'
anrunQenonrnbre npncaArcn 1231. .{la cnHrera Bhrcrurx
anrr,uQeuonoB B KaqecrBe anKr,rnnpyrculrx areHToB npr,r-
MeHrror nr.trefinue u pa3BerBneHHhre Bhrcruae oleQnHu,
lonyqaeMbre KaK onr{roMepnsaqnefi Hu3runx orreQt,tHoB, TaK
I,I KpeKLIHToM HopMzubnhrx napaQnnon. Jlusefisue one$r,r-
Hbr npn anKr{n[poBaHllu QeHonoa Aaror [peuMyulecrBeHHo
opmo-upo|t3BoAHbre, ucnolb3yeMbre Am floJrrreHr,rjr aJrKHJr-
czurt,rqrurarubrx npucagor [24].

Csererurr tro crrrrrrr]y rtrHoroQyrcuroH:lrrbHbx npr4caAoK Ha
ocHoBe BbIcIrrID( u.mefu+x Cr-oreoruron Cre--{ra r{ no pa3pa-
6cnxe rexnononnl rc( nonyqeHr.rr npr.rBeAeHbr n pa6ore [25].

l,Igooxrr.ur- r{ r,r3oAo.[eqlrn$euonu flplrMeHsrcTcr KaK
o$Qercrr,rnHue aHrnoKcr,rAaHTbr Arrr Moropnoro ronnr.rBa,
Ka) ryKoB r,r pe3r.rH, B KaqecTBe AenpeccopHbrx [p[caAoK K
cMrBorrHbIM MacJIaM, a raKxe B aHTl{cenrarrecKr,rx u 6arre-
pr{qr.rAHbrx cpeAcTBax.

A-nxrlnuponaHue SeHona [poBoArr B npr{cyrcrBwv Ka-
r.rJru3aropoB Kr.rcnorHoro rr.rna (H2SOa, H3PO4, HF, Alclj,
ZnCl2, FeCl3 a BF3). CyurecrseHugfi HeAocraroK 3roro
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flpoqecca cBt3aH c Heo6xoAIavocrbrc orMbIBKI,r npoAyKToB

peaKur{n or KararrH3aropa. flpra orou o6palyerct 3Hat{H-

TeJIbHoe KorltqecrBo $euonrHrtx croqHblx BoA - Bo3HI,rKa-

er npo6nerua nx oqncrKl,I.

Paspa6orauu cnoco6sl iuIKI,uIIrpoBaHua Qeuoloe nuc-

rrl,rMu tl-oJrelpunaruu c ucnoJlb3oBaH[eM B KaqecrBe Kara-

nr,r3aropoB aprancylr$or[cnor, o6naAarculux MTITKIIM Ka-

Talr.rrLIqecKLIM AeftcrBLIeM. B qacruocrlt, peKoMeHAoBaHbI

6eHsor- r{ roJryoJrcym$ornclout L26,271. flpoqecc npo-

BoArr npH 90-120 oC u ttlonblroM coorHoluennu tpe-

HoJr:one0r,rH:Karurn3arop = l: 1,25:(0,1--O,3). BstxoA an-

rranr[eHolon Aocrr4faer 90Vo. [tn ylrare*ns, ToJIyoJIcyJrb-

Sorncnorrr ll3 flpo.qyKfoB peaKqHH npeAnoxeHo ue[T paru-

3oBarb ee BoAHbrM aMMI{aKoM H orAeJltrb colr ueHrpnQy-
rr.rpoBaHI{eM.

A.nrcrnupoaanne (peHoaa $paxuNefi one(pxHoa Czo-C+o

B npucyrcrBnn 6euro,,rcyarQorucrorrr [o3BoJUIer B onrl,r-

MaJrbnbrx ycJroBrux peaKlrnr{ [28] nonyvr.rrr anrula$eHoatt,

rrcrroJrb3yeMbre AJ}' rrpoH3BoAcTBa MUIO3OJIbHbIX npnCaAOK

c yJr)qrueHHhrMr{ xapaKTepHcTI,IKtMH.

Bce 6onruree rrplrMeHeHt,te B cI{HTe3e BbIcIuHx :IJIKHJI-

$eHolon HtxoAtr ferepofeHHble KaraJlrtaropbt, Koropble

o6ecueq[sarcT AocrHXeHI,re ptAa rexHorornqecKnx npe-

HMyuIecrB (flpocmra opraHl{3alun HenpepblBHoro [poLI3-

BOACTBa, r.rcKrrcqaercr Heo6xoAllMocrb nefirpannraqr.rn

peaKur{oHHofr r'raccu). I4g raxnx KaftIJILI3aTopoB BecbMa

e{QerrunHrr KaruoHoo6MeHHble cMoJrbI, Koropble orAeJIt-

rcTcr or pearqHoHHofi Maccbl [pocrblM t[nnrrpoaaHneu.

[Ig ore.recrseHHblx KarI,roHIrroB uan6onee qacro KcrloJrb-

3yrorcr cynrQr.rporaHHblfi co[onllMep cTllpola u Ar4BuHr4It-
6eHrona Ky-23. t{ro racaerct tunpoKo rlpnMeHteMoro B

npoMbrrrrJreHHocrr.I cttJlbHoKucnorHoro raranusaropa KV-2,

To oH Bbr3brBaer cKeJrerHylo l,r3oMep[3aqnrc oleQuuoB, a

TaK)Ke nporeKaHne BTopI,IiIHbIx peaKqllfi, TaKI{x KaK rro-

nr{Mepr{3arll,Ir oneipuHon, nepeanKufil,IpoBaHHe I{ T.A.

flpegnoxeHu cnoco6u [oAaBJIeHI,It peaKqnl{ [onLIMepI,I-

3arlI,II,I, ocHoBaHHbre Ha o6pa3oBaHI,II,l KoMrIJIerca KY-2 c

rpexQropncruu 6opou r,r (penonou n Ha uogn$LrKaulu

Karr,roHr{ra corltMlr MerilIJIoB [29]. Tar, rpn anKl,Inrlpo-

BaHHvt QeHona oxreHou-l B rlpncyrcrBur.r uoguQraqupo-

BaHHoro KY-2 ruxoA noHoanrun(feHonoB cocraBJlter

92,4-98,17o uporr{B 83,3Vo B cnyvae rpoBeAeHnfl peaK-

rlr4r,r c Her.aognsnqr4poBaHHbrM Ky-2. 3anareHrosaH

c[oco6 [onyqeH[t BbIcIuHX arxnnQeuoloB B rlprlcyrcr-

BWri Ky-2, rtaoguQ[qupoBaHHoro coJrtMH Mertul.lroB

VII-VII fpyrn reproAr{qecKofi crlcreMbr [30]. Vxa-

3aHHat KaTaJIHTI'IqeCKat CuCTeMa Bbl36IBaeT npeHMl"Ue-

crBenHoe o6pasonaune nap a-anxust$eHonoB. llpn a-'rxu-

Jrr,{poBaHr,ur $euona lunefinunru o.neQuHaux Ha xarno-

nnre KV-2 ycunr.rBaerct reH.ueHlrHt x 65;rsueuy o6pa-

3OBaHI,rrc .IlI.|IIpOH3BOAHbIX. qeM IIpH a-rlKHII{pOBaHHH

pa3BerBneHHbrMH o-neQnuautr. qro cBt3blBaerct c

yMeHbrrreHr.reM crepHqecKux rarpy.aneHnfi .

HecousessrrMu lpenMyulecrBaMu o6naAalor aKTI,IBI'I-

poBaHHbre npHponHbre DInHbI KaK KaTaJILI3aTOpbI IIpOqeCCOB

ilrKunr.rpoBaHnr Qeno.lon BbIcIlI,tMLI o-one(pnHarun : rlr tlpo-

Kaff cblpbeBas, 6aza, AocryflHocrr, I,r AeIueBH3Ha, Bo3Mox-

Hocrb noJrlqenut opmo4aMerrleHHblx a:lrnnlpenonon, nc-
rroJrb3yeMbrx B KaqecTBe ocHoBbr AJI' [poLr3BoAcTBa HeHO-
HoreHHbrx IIAB. llocneAHl{e BMecre c orpa6oraHHblM Ka-
TaJru3aropoM Moryr rlpnMeHrrbcr B cocraBe rouno:uqufi
6yponux pacrBopoB [31]. PexorraeHAoBaH cnoco6 tttIKI,tJII{-
poBaHltf, Qeuo.noe one(fr.ruarrau C3H16-C16Hro nPtr TeMue-
parype I2O-I75 oC ua rpanymponaHuofi aKrLIBI,IpoBaH-
nofi xncnorsoft unue [32].

YcT auosfleHo, qro [pta upoBeAeHHI,I peaKultll zIJIKLIJII{-
poBaHr,rr Senora Ha rplrpoAHoft 6eHroHr,Irosofi rrLIHe s H-

Qoprnre B orrr.rM€rJrbHblx ycnoBlrtx (rcrranepatypa 185'C,
MoJrbHoe coorHorueHr4e SeHon: o-oleQnn = 2:1, rarpysxa
Kariurr.r3aropa l00%o s pacqere Ha QeHon, npoAoJDKLITenb-
Hocrb peaKrruu 4 u) nuxog BhIctulIX anxlrnQeHonoB B 3aBn-
cr,rMocrr4 or Qparuuu anKl,url{pyrcqux onefI,IHoB cocraBJlt-
er (Vo uacc.): CpH2a - 89,5; CruHa - 85,7; CrcHzz -

69,7; C$H36 - 65,3: CzoH+o - 64,0. florasaHo npel{My-
ulecrBeHHoe o6pasonaune o-qmop-Terpmeqnn0enona npn
anKHJrI,IpoBaHnn QeHona Sparqueii CuHze - 62,07o (napa-

r.{3oMepa 23,7Vo) npn o6u1eu BblxoAe MoHoilJIKLUrara 85,7Vo.
B cnyvae [poBeAeH[f, peaKlrl{n o-oleQI,IHaMLI CpH2a LI
CHHzr ua uoAaSuqKpoBaHHoM coJItMLI Ko6anbra npplpoA-
uou 6ernoru{re BbrxoA alrnnQeHoloB ,qocrl{raer 92,5 tt
88,4Vo, coorBercrBeHHo.

CererrnsHocrb rrpoqecca tro MoHoaJlKr{Jr$euonaru co-
craBJrrer 99,57o rpornB 83,3Vo npu rcnoJlb3oBaHuuKY-2.
HenoHoreHHue [IAB, [oJryqeHHble Ha ocHoBe o- vt n-6mop-
TerpaAeqr.ur$enoJroB, rroKrntuur xopoul,te cnoftcrna upu
r,IcIIbITaHI,r[ rIX B KaqeCTBe peareHTOB ArIt rroBblluenar neQ-
TeoTAaqr{ ruIacToB.

O6caaremHrrN,r KoMrroHeHToM B TpaHcMI,tcclIoHHbIx,
peAyKTopHbrx r,r KoMrrpeccopHblx Macnax {BJI{IoTct cepo-
coAepxaq[e [pHcaAKr{, noBhrIuaK)IIIHe cMa3orrHylo cno-
co6Hocrr MaceJr. B xaqecrae cbrpbt ArIt npoll3BoAcrBa
TaKHX rrp[caAoK rrcrroJrb3yrcT npenMylqecTBeHHo reTpaMe-
pbr nponr,rJreHa, uro6yruneH H ero oJluroMephl. Tar, npu-
caary OTII noJr) rarcr ocepHeHlleM 3neMeHrHoii cepofi

Oparqnr rerpaMepa rponr{JreHa npu 140-180 oC s re,{e-
sue 10--25.r [33]. Texsolorlrg rroJry{eHr.rr npncagox Bu-
roc, TOC 6azupyercn Ha rlpoqecce ocepHeHnt rerpaMepa
nponnneHa, xoroprrft npoBoanTcr B npr.rc)'rcrBnH cepoBo-
AopoAa npu BbrcoKoM .[aBrorrnn B rer{eHl{e lG-l5 q.

B narenre [34] onucanu cnoco6rt flonyqeHllt cepoco-
gepxaule fr np HcarKH. pea-,1u3)rorrlue s:anlt{oaefi crB He oJIe-

$unoe Cr:-{io c LlopH:Iavlt tnu SpovH:ar{Il cepbl B
reqeHr{e 10-10 q B npHc}TsrBHH B xaqecrBe Kara'Ir.r3aropa
rH-tpoKcrr-ta vgTaa'ra .

B Poccrut parpa6oranu cnoco6 H rexxonorlul rlon) re-
HHr Cepoco.Iepxauteft npKcaAKH, ocHoBaHHbIe Ha B3aI,IMO-

AeficrBHn cuecu one$uHa $parqr.ru Czo-Cm I{ palcoBoro
uacra (cooruorueHue I-2,5:l) c cepofi B nplrcyrcrBnn B
KaqecrBe ycKop[Tenr Ar.rrurKr,rn [r,rrr.roSoc$ara qrEnra [35].
OnurHo-npoMbrrxJleHHble I{crIbITaHuJr KoHcepBaulroHHofo
cocraBa <Anr$axop 2>, npe4craurrloulero co6ofi xorvrno-
3r,rrruro Bbrcrulrx one$lluor, aur.uoe$upa iuKeHunrHTapHoft
Kl,icJrorbl u NaarHlregofi coilg r.toHoar\{u.fa Nia,rleuHosofi xg-
cnorsr f36]. [oKa3a-]n. qro no rautnrnofi cnoco6uocru lt
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TCXHOJIOTHqCCKI,IM KAI{ECTBAM 3TOT COCTAB COOTBETCTBYCT
Tpe6oBaHHrM K MaclaM, npeAHa3HaqenHbrM Anr HaueceHr4Jr
:au[nHofi rrJrenKn Ha MeraJrJr B 3lreKTpocrarr,rqecKoM rroJre

[37). klccrcnoBaHnt MacuHhrx pacrBopoB oneSlrHon $pax-
qnn Czo-C:e [38] nomnepryrnv, qro oHr.I o6nagaror xopo-
ruei soAosurecHqrcuefi l.t npoHr,rKaroulefi cuoco6Hocrbro,
BbIcoKliMLI uocneAefictsueM H pacreKaeMocrbrc, He B.[rurror
Ha ypoBeHb yAenbHoro o6relrsoro conporuBJreHrrr KoM[o-
snqnfi.

EuIe oAnn Br{A [pucaAoK K cMa3or{HbrM MacJIaM -

Moroule-Ar,rcneprr4pyroulue, B rrpor.r3BoAcTBe Korophrx IIpu-
MeHrrorcfl one(punrr. lw cr,rHTe3a Moroue-Ar.rcleprr,r-
pyrcqux cyKur,rHr,rMHAHbrx npucaAoK TpaAr.rquoHHo r{cflorrb-
3yroTcs rrpoAyKTbr anKr.ul,rpoBaHr{r Aoporr{M r,rMnopTHbrM
oaurouso6yrr,rJreHoM (rtrolerynapHiur Macca uop.a.qxa I 000,
MaKcr,rManbHoe coAepxaHr4e AsoftHrrx cergefi B c-rro-
aoxeHuu). flocrolrry cupoc Ha cyKrIHHHMrrAHbre rrpncaA-
ru n HauJe[ crpaHe rrpeBhruaer HX npeAJroxeune, 6ruru
pa:pa6orauu rexHoJrornqecKr,re ocHoBbr r4 rrpr,rHrlr{n}rarrbHat
TexHoJIorrIqecKUI cxeMa c[HTe3a raKr.rx [p[caAox na 6ase

$paxqnfi BbIcITIHX one(pI,rHon Czo-Cza, C2s*. OpraHu3oBaHo
npor.r3BoAcrBo onuro3Tr.rJreHcyKrlr.rHrrMragnofi rrpt.tcaAKt{
JIA|-03. Texnonour.r ocHoBaHa Ha B3anMoAeficrnrau Qpar-
qHfi sHcrunx one(punon c MaJrerlHoBbrM aHrrqpr,rAoM B
npr,rcyrcrBun gn-mpem-6y-runrrepoKcnAa c nocnegyroulefi
KouAeHcarl[eft nonyreHHoro onnrosrnJrenrHTapHoro aH-
rnApI,IAa c [onr{3TnJreH[onrraMuHaMu [39]. Ornn.rtlremHofi
oco6eHHocrbro cyKrrr.rHr.rMnAnbrx [pucaAoK .rrBJurercr Hx
erlQexrunuoe Morouee r4 Aucrrepfupyrcuee AeficrBrre,
3Haqltrenbuo 6oree nucolroe, rreM y Morouux [pHcaAoK
Apytl{x rlt[oB.

CnHrerHqecnr{e Moroulrle cpeAcrBa

B raqecrse ocHoBhI cl,rnTerl4qecKr,tx Morolulrx cpeAcrB
(CMC) sce 6omuree [pr,rMeHeHr.re Hzxo.qrr noJrusrr.rJrr{po-
BaHHbre cnnprbr. Ilepenog cuprenofi 6aru IIAB AJUI [por{3-
BoAqtBa CMC na nnsefinrre cnuprbr c qerHbrM rrr,rcroM yrne-
poAHbIX aTOMOB trO3BOJrreT no,[yqaTb CI,IHTeTr,rqecKr4e MoIo-
rrlne cpe,qcrBa, o6ra,qaroq[e rroBbrrueHnofi 6uopa:laraeMo-
crbro r.r Moroqefi cuoco6uocrrro n xecrxofi BoAe npn Hr.r3Kr{x
TeM[epaTypax Kporrre Toro, Ilptr HcrroJrb3oBaHyfit ilonvpTntrvr-
poBaHHbIX CI]ltpTOB Cor(parqaeTct r{Jrn IIoJrHocTbro rrcKJrroqa-
erct coAep)Kaurne QocQaros s CMC.

OAug tts Mero.qoB cI,IHTe3a [onr.r3TlulupoBaHHbrx cnup-
ToB 3aKJrroqaercr B 3noKcr.rAr.rpoBaHnn oneQnuoB opraHr,r-
qecKHMr.r rrrApollepoKcw4aMr c rrocJreAyrour.rM fHAprrpoBa-
Hr{eM noJl}qeHHblx c[-oKcHAoB B cIIHpTbI:

R-CH=CHz + R'OOH ------> R-HC-cHz+R'OOH

U
R-HC-CH2 + H: + R-CH'-CH2OH\ , /

o

Ha npraruepax AoAeueHa-l u rerpaAerleHa-l s pa6ore

[40] 6ur r,r3yqeH rpoqecc flon)qeHm HopMrurbHbrx Bbrcrurx
crruproB, BKrroqarcIr1ufi craAnrc 3rroKcr,rAr,rpoBaHrrrr 3Tux
one$nuor rr4AponepoKcr.rgou eru.n6eH3ona B npr4cyrcrBur,r
KaraJrr.r3aropoB Ha ocHoBe uonn6Aeua. YcranosleHo, qro B
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o[TI,tMaJIbHbIX yCnOBUtX BbIXOA 3TTOKCHCOeAIIHeHnH CO-

craBJurer 93,57o, B ToM .rr,rcle l,2-gnoKcr44oAeKana -

87,ZVo, 1,2-enorcnrerpaAeKaHa - 5 1,7 Vo. Kararuru.{ecraq
aKTr,rBHocrb opfanuqecKnx npor.r3BoAHux noru6Aena cHr,r-
xaercx B pqAy: KoMnneKcHbril r'lonr,r6Aenonrrfi rararnrarop
> naQrenar uonlr6Aeua > A[oKTHrrMotu6Aar.

fugpnponauue [poAyKToB 3floKcull.rpoBanur ocyuecr-
BJUIJILT B aBToKJIaBe Ha HHKeJIeBoM Karun3arope (nuxenr na
ruremryp^e) npn reMrreparype 100'C, AaBneHrrn
30 xrc/crtr' B cpeAe reKcaHa. B cnyrae 1,2-anoxcurer-
paAeKaHa o6urnfi BbrxoA nepBrlqHbrx r,r BropnqHbrx cnnproB
cocraBr4Jr 64,6Vo, B ToM qncre rerpaAeKaHona-l - 6O,7Vo.

Paspa6orauu raKxe crloco6u noryrennr HopMrurbHblx
Bbrclur{x cflrrproB B ycnoBr,rrx uextpasHoro Karanr,Ba qepe3

craAnro 3noKcuAHpoBanr.rr (ppaxqrEfi cr-one$r.tron C12, C1a,
Cro-Crs repoKcHAoM BoAopoAa c ) racrlleM QocQopHo-
nonrQpanaomrx rerepoloJrucoeAuueuufi B KaqecrBe Kara-
nr.r3aropoB l4l, 42]. OynrqnouupoBaurre raKux peaKrlr.roH-
Hhrx clrcTeM ocyuIecTBJUIeTct 3a cqeT BBeAeH?ttr B HI,IX
uex(fa:Hux areHToB - coreft r{erBepruqHbrx aMMoHHeBhrx
ocuooanlrfi, rpaucnoprnpyrour.rx aHHoHhr-oKr,rcJrnTeJrrr,
o6pasyrourlrecr B BoAHoM pacrBope [epoKcr,ua BoAopo,qa, K
opraHr.rqecKuM cy6crparau. Hau6o.nee,e$(ferrunHuuu
KaTarrr.r3aToparnlr,r lrexQaruoro nepeHoca rB p''lla aMMoHr{e-
srrx corefi flBJUrlorc.n rpuorrlrr6ensuraN{N{ouufixnopr,rA,
reKcaAequnrpuMerr.rraMMouufixnopr,r4 r,r cMecb AoAerlnn- r{
rerpaAerrunMerluraMMoHr4fixlopu4or. flo peaxquoHuofi
cnoco6uocrn B 3Tr,rx [poueccax Bbrcruue ole$nHu paclo-
Jlararcrct r prg: C12H2+> CrcHzB > CroHlz > CrsH36. BtrxoA
1,2-guoxwuoB B pacqere Ha npeBpauenHufi ore(fnH co-
craBJlter (Vo): CpH2a - 79,3; Cr+Hzs - 78,5; CroHsz-
CraHro  -73 ,1 .

B paurax grr{x HccleAosaHr4fi 6rur nponegeH crrHTe3
Bbrcrurrx )KlrpHbrx cnnpToB rr{AprrpoBaHr.reM 3noKcnAoB,
pa3Jrr,rqarcquxcr He roJrbKo MoneKyJurpHofi uaccofi, Ho u
rroJroxeHr,teM gnoKcr,rAHoro KoJrbrla. B qac:rnocrn, 6rrnu
nc[onb3oBaHH 1,2-snorcureKcaAeKaH, 1,2-gnorcraoKTaAe-
KaH r.r cMecb 3rroKcHAoB, [oJr)nreHH€ur r.r: Qparqun one$u-
uon C16H32-CrsH:0, l,I B KaqecTBe ruAplrpyoll{ero areHTa
aJrroMorr4Apu I rrvrn .. Xporua'rorpa$nvecrlrfi anaJrr43 [ony-
r{eHH6rx cnKpToB rroKa3aJr, qTo rr.up[poBaHue aJrroMorr,I.q-
pI.tAoM trLtTHr lpl,rBo4ur x o6pa:oBaHrrro roJrbKo BToprIqHo-
ro ctrripra. llo AaHHbrM xpoMaro-Macc-cneKTpoMerpr,r-
r{ecKoro aHuil43a lpoAyrcroB rHApr,rpoBaHr.rr cMecr,r 3noKcr4-
AOB B rrpUCyTCTBr,ur Hr,rKeJrfl Ha Kr.r3enbfype cyuuapuufi
BbrxoA nepBHqHbrx cru.rpToB cocTaBHJr 40,77o, BTopr,rr{Hbrx
-9,6Vo, o6rqrEfi BbrxoA cnr.rproB 76,3Vo.

Parpa6orana raKxe rexHoJror[r flpoMbtuureHHoro npo-
r,r3BoAcTBa HOpMaJrbHbrx Bbrcrufix xr,rpHsrx c[rrpToB Ha oc-
HoBe MeroAa o3oHr,rpoBaHu.r rt,tHefiuux Bblclul{x
o-one(pnHon [43, 44]. Osouuponaulre oneQnHoe ocyqecrB-
Jurercr npa aruoc$epHoM AaBneHr.rrl B TeMneparypHoM
r{HrepBane or -40 "C ao 130 oC. BrxoA o3oHH,qoB 6nusox
K Teoperr.rqecrorray. ,{nx nepepa6orrn o3oHr.r.qoB B crl,rprbr
rnroryr 6nrs Hcnonb3oBaHbr MeToAbl KaTaJII{TI,Iqecxofi ruA-
poreHr.r3ar${l.r fl rnApon[3 soAofi c [ocneAyrcrqei rra4pore-
nuraquefi cMecr,r KrrcJror r.r aJrbAerrrAon [45].
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Haun nryreHa Bo3MoxHocrb non) {eHI4t nepButrnoro
cnr.rpra o3oHr{poBaHr.reM TepaAeuena- l. Peaxqulo o3oHa c

ore$nuortr npoBoAI{nH B pacrBope renraHa trpu TeMfiepary-
pe 20"C n aruocQepHoM AaBJIeHHH. B HK creKrpax npo-

AyrffoB peaKul{lr 6unn o6HapyxeHbl t{HTeHcHBHbIe noJlocbl
norurorrlenr.rr lll0ou-l w IO62 cur, xaparrepHble AJ'uI
O3OHI,I,IIOB.

fr.rgpuposaHr,re o3oHH.IIa rerpaAeqena- I ocyurecrr,'unl't
B cpeAe re[TaHa B rlp[cytcrBl{I,r Kaftulu3aropa (Hrxe,rr Ha
xn:emrype) rpLI reMneparype 130'C B reqenl're 3 q. -f,MP
H' cuerrp npoAyICoB peaKullu coAepxuT JrwHvLn, xapaK-
TepHbre uu{ TpEqeKano.rra-1. BrrxoA IIepBHtlHoro cnnpra
cocraBrrer 627o(uacc.).

Paspa6oraH cr,rnTe3 BI,IHI,trKeroHoB, MHoroaroMHblx I,I
He[peAenbHr,rx clrlproB nyteM )KHAKosarHoro oKIrcJIeHHrI

cl-oneQr.rHoBbrx yrJIeBoAopoAoB B MtrKHx yctloBntx B rrpu-
cyrcrBr.m roMoreHHblx Karanl,t3aropoe. B pa6ore [46] 6ruo
noKa3aHo, qro Hau6omuylo aKTuBHocrb B flpoqecce oKI4c-
JleHr,tf, AeueHa-l npoann*or alreruJlaqeroHarbl Ko6anbra I'I

Harprrfl. YcraHosreHo, qro B 3rLIx ycnoB[rlx (7G-90'C)

oKHcjreHr4e AerleHa-l nporeKaer 6er gectpyr<ul{H yrnepoA-
nofi qeuu c o6pasonanneM KeroHoB I,I crluproB, npnqeM
ceJreKTHBHocrb rlo AeIIeH- l-oHy-3 B cJryqae auer[JlalleroHa-
Ta Ko6aJrbra cocraBJrrer 807o, a auerl,uralleroHara Hutpwa
- 63Vo [47].

OrAenrso ocraHoBnMct Ha Morculltx cpeAcrBax, npou3-
BO.[I,tMbrX Ha OCHOBe IUIKHJIIHMeTI{JraMnHOB I{ AIIIUIKI'IIMe-
THnaMr,rHoB, crtprenofi 6asofi EJtfl, Koropblx cJlyr(ar

Cr-oleQunrt.
Cunres €urKHJI,qr{MerI,IJIaMI,IHoB ocyulecrBJlterct npt,t

B3arlMoAeficrslln rLIHefiHHx c[-oJle(buHos (Cs-Crs) c 6po-

MLTIOM BOAOpOAa B IIpI,!CyTCTBI4I,I [epOKCl{AHbIx Karanl{34-

ropon [48]. 3a py6exou I.r3 o6uero KoJII{qecrBa zulKunqH-

MeTI,IJIaMr.rHOB, IIOIyqaeMbIX K3 pa:tnHqHblx BIIAOB Cblpbs.

80-85Vo rprxoAllrct Ha Aonrc cl-one$trHoB Ce-Cri .

B CIIIA npolt3BoAcrBoM 3Tttx ar{HHoB Ha ocnoBe .xt-

Hefi Hbrx cr-oaeQnHon 3aHI{ Marorct JBe KoMrIa }r ttrt : .-{voxo.

n <<llporrep 3H.l l3M6n>. KoulaHsr "llpoxreP IHJ frv6:ro

BbrnycKaeT zrJrxluutHMeTrI.raMHH-bI Cr:-{rc; Hel(oTopax Hx
rracrb pacxo.lyerct Ha nox_vqeHHe rKrpHErx aMr{HooKcHIoB,

HcrroJrb3yeMhrx B [poH3Bo.]cTB€ 7KHTIKIIX MOrcUUD( npo.llyK-

ros. Kor\.{naHur ..Avoxo' n: cr-ole0ugoe Cs-Css rlpol{3-

BoAI,rr anKr.rjrJuMertulaMHHsr N s He6otrurou o6teue xup-

Hble rperuqHhre aMHHbI. B cs.trgtt c AoBonbno nrtcorofi

cror,rMocrbto 3il{x aMuHoB o6lactl HX rIpI,IMeHeHI'IrI Ofpa-

HI,TI{I,TBAETC' B OCHOBHOM I,ICIIOJIb3OBAHIiEM B KAI{ECTBC XIi.A-

Kocrefr Arr MbITbt Aouaruueii fiocy.tlbl (npou:eo:crBo Ko\{-

IIaHuu <<llpoKrep 3HA lertl6n>). Kporrte Toro, xlIpHble aMI'I-

HOOKCr,rAbr rrpr,tMeHtloTcf, AJII [poH3BoAcTBa uraurryneft,
cpeAcTB yxola 3a BoJIOCaMH I,I Ap.

6nopar,raraeMble noBepxHocrHo-aKTI{BHbIe BeulecrBa

K oAHrut u: ueHHefiuroc [poAyKToB, flo.lryqaeMr'rx Ha oc-

HoBe Bbrcurr,rx rusefiHrx cr-one$nuon, orHocf,Tct AerepreHTbl
c BbrcoKofi 6Nopauaraeuocrblo. Cos.{aHlae raKlt( [poAJ[croB
- 3m nor{crHHe KpynHoe AocrrDKeHLIe B O6JIaqrIr cltilerHqe-
cKrD( MororurD( cpeAcrB. 3m IIAB nparol{qecKu He oKa3blBaror
BpeAHoro BJrLIflHr4r- Ha ol<pfxaloutFo cpeAy. K qncly raKoro
poaa IIAB orHocf,rct one$rurcynrQoHarbl c yrnepogHburan
rIeruMH HopMaJrbHoro cTpoeHLIt.

OneQnncynr$oHaru - cMecl{ rpoAyKroB, o6pasyo-
ulrtxcr trpta nprMoM cynrQr,rponaHl,rl,I Bblcultx oneQunon
Tpr{oKcr{AoM cepbr c flocJleAyloueft Hefttpalu:aqrefi. one-

Quncynr$oHarbl BBoAtrct B peuenrypbl xI{AKI,IX, nopou-
xoo6parusrx, rpaHyJILlpoBaHHbIx I{ KycKoBbIx cnHTerl,rqe-
cKHx Morou1ux cpeAcrB. Hx npeuuyutecrBa: BblcoKat cKo-
pocrs 6lroxuMuqecKoro pa3Jroxeuut, xopouat pacrBopl'I-
Mocrb, repMocrofiKocrb, yHl,IBepctulbHoe Morcuree Aeficr-
Br{e, xopoIutu nenoo6pa:youat cfloco6Hoctr. r{epuarono-
rnqecKoe aeficrBue oneQraHcyltrlonaroB 6olee ulrroe,
rIeM c[HTerr{qecKLIX annr.urcy.rrtrbaroB II JIHHefi HrIX aJIKI{JI-
6eu:olcyrsQoHaroB.

Apyroft saxHrtfr t[amop, orpeAerf,Iolqnfi nHrepec r cr-
oneQr.trcynlrloHaraM, - [pocrora rexHoJlorl{n nx [poI,I3-
BoAcrBa. Poccuficrnrran c[eq[aJll{craMl,t npoBeAeH IUI{po-
rrfi xpyr l,rccrreAoBaHuft s o6nacrn cI{HTe3a n pa:pa6orrn
accoprr{MeHra one$nHcynrQoHaron 149-5 ll. HccreAosa-
Ha BO3MOXHOCTb I,lC[OJrb3OBaHHt B KaqeCTBe Cblpbt.qJl' I,lx

rony{eHl{rl Qparqufi cr-one$nnoa Ca-Cro, Cp-Cs, C16-

C1s, C2q-Cr. flpe.qnaraerct [pl{MeruIrb 3TI4 cr-one(pnHrr

,{JUr npoH3Bo.qcrBa cJreAyrculHx [poAyKror: urauuynefi H

neHoMoroulux cpeAcrB; uopouroo6pa:tHblx MorcIql{x

cpeAcTB IJrJr cTI,rpKLI TKaHeft; TeXHnqeCKHX MOIOUIHX

cpeAcTB r,r npenapaToB, B ToM qI,IcJIe aKTl,tBnofi ocnoshl

nenoo6pa:onareJrt AJII noxaporyluenl,tt c ncrloJrb3oBaHlleM

MopcKoft BoAbr; gMyJrlraropa Anfl 3MyJIbcHoHHoft rIoJrI{Me-

pn3aqr{[ npu noJI) {eHnn KayqyKoB; nenoo6pasoBareJlt B

[por,r3BoAcrBe ra3ocr.rJrr,rKaro6eroHos n ueno6eronon.

Ilponyrru oKI{c,'IeHI{f, Bblclrr Hx oleQunon

KaK CbIpbe Inff opraHHqecKofo cHHTe3a

flpoueccart ;xruio$a:Horo orurc.rentul c-o.-IeabuHoB B

opraHrtqecKov cr{IITe3€ orBo-IlTTct nePBocTeneHnat Pon6.
Orur no3Bo.rrlor no-r)qarb BecbMa I{eHHhIe npoAylcrLl
(BHcurHe clrHprLr, Kncnorbl, KeroHbI, €lJIbAeH,I.qH, 3noKcl,l-

.rbr), Hcronb3yeMrre B cr.IHTe3e fIAB, s [pon3BoAcrBe no-

nuMepHbrx MarepI,IaJIoB, ruracru<fararopon, Moloulrx

cpeAcrB a t.A. K qHcJIy AocToIrHcrB oKHcnI,ITenbHbIX [po-

rleccoB orHocr,rrcr raKxe Aocry[Hocrb 11 Hw3Kafl croltMocrb

oxacnnreneft, cpeAr.r Koropblx rJraBHoe Mecro 3aHI{Maer

Kr{cnopoA Bo3Ayxa.

B nareHrsofi nnreparype [peAcraBJIeHbI pil3[LrtlHble

r!{ero.lbr SfroKcn.u{poBaHut MoHoo!'Ie$r.rHon BIIJIoTr Ao Cro.

Tax. Hanprnrep npn orirrc.reHItrt  c-o.reQrruoe Ktlc. ' Iopo.lo\1 B
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X.9, Xapnannuda,9. B. Vuprguoo, T. K. Ilnaxcyruoe,9. A. Efranoea, T. K). Jlanmee

[pncyrcrBHn crrrecefi coeAnsenuil Mo, Rh, Ni, Co, Ir, Fe,
Ru, Nb, Ti, Mn ocnoBHbrMr,r upoAyr<raMrl flBturrorcr gnoK-

cu,qbr r.r arrJrr.rJroBbre cnrlprbr [52]. Orcn.u renrena c Bbrxo-
lou 5OVo rroJry{aror lrpr,r oKncneHr.ru renreHa KucnopoAoM B
npHcyrcrBr,ru Sraloquannnara MeAr{ n MoOr [53].

Ecrr uareHr, B KoropoM npeAnaraercr MeroA conpr-
xeHHoro oKr.rcJreHr.{rr AoAeqena-l c 6enganr.qernAoM KncJro-
poAoM B rprcyrcrBur Cu(BO)2.AgrO. BnxoA 3roKcrrAa
cocraBJuer 86,6Vo 1541. MEroAom corrpnreHHoro oKlrcJre-
HLrr MOXHO OCyqeCTBI4Tb 3IIOKCI,Lq?IpOBaHrre BbICIUI,IX OJte-

$nHon c oAHoBpeMeHHhrM noJrlnreHr{eM opraHr.rqecKnx
KLIcJIoT [55], npr,rverrr BbrxoA 3[oKcHAoB BecbMa nrrcor (or
8O go 967o). B srorrl MeroAe r4cnonb3yrorcr rleoJrnrHbre
KaTaJrr{3aTopbl Tr{na NaY, n KoTopbrx lo 487o uoHoB Meftur-
nos o6Mennsaercr Ha r.roHu Co r.r Ni.

OuucaH rrpoqecc nonyqen[r KeroHoB us ct-oneQuHon,
r{Meroqnx He MeHee rrrru yrnepoAHbrx aroMoB [56]. IIpo-
rrecc oKucneHr,rt oneOHHoB Ao Kap6oHr,rJrbHbrx coeAnHeHui
nureHcu(pnqupyercf, B npr.rcyrcrBr.rH xJropuAoB ureroqHo-
3eMeJrbHhrx MeraJUroB n 4nyxQatuofi cucreue [57]. Pa:pa-
6oraurr cuoco6sr nofiyqeHlr.f, rap6oHmrHux coe4nHeHuil
oKHcJIeHLIeM oneQnuorux yureBoAopoAos Cz-Cn B npr-
cyrsrBnr.r Kar.rJrr.r3aropa PdCl2/CuCl2 [58]. Tar, B pe3yJrbra-
Te oKucJrentar 1-6yreua [oryqeH Merr,rJr3THJrKeroH c Bbrxo-
,uot'l 8G-857o.

3Q$errr.ranrrMn Karrurr.t3aropaMn flpoqecca oKucJrennn
ole(fnnorux yureBo.qopoAoB Ao Mer[Jr3Tr,rJrKeroHoB rBJUr-
rorcr rereponoJrr.rKr.rcJrorlr t59]. Han6onee rnrrrlqHbre
npeAcraBnreJru raKr,rx KHcJror coAepx€r Mo(VI), W(IV),
V(V) u rerepoaroMbr P, Si, As n r.a.

Ha ocHone Bbrcrunx oleQnuoo [oJ5ruaror raKxe Bbrc-
ur,re )Kr,rpHhre K[cJroTbr. Kncnoru Cs-Cs HcloJrb3yrcTcr AJrt
npoI,I3BO.qCTBa CLIHTeTKTTeCKIX CMtBOT{H6IX MaTepr,raJIOB,

ruractn(pmaropoB r{ Ap.; KncJroTbr Cro-{zo npr.rMeHrrorct
$ur floJryqeHux nHru6uropoB Koppo3r.r[, sMynbraropos a Ap.

3anarenrosaH AByxcraAr{fiuufi cnoco6 [on) reHr.rr cnH-
Ter[qecKl{x XrIpHbIx KLrcJIor l.t: C-one(fr,rnon C5-Ce [60].
Ha nepaoft c'ral.ur one(pnuu noABepr€uor ru,qpoOoprrauln-
poBaHuro npn 8G-105 oC noA AaBneHneM 10-15 MfIa s
[pucyrcrBnr,r rap6onr,rnon ro6alrra. Ha nropofi craplvrvr
NOJI}NTCHHbIC ilIbAETHAbI OKI,ICJUITOT KI,TCJIOPOAOM B IIPHCYT-

crBr.rr.r Kararrr{3aropa npu 3G-50 oC u,qauesnu ,qo 5 MlIa.
Onncas cr{HTe3 Kr,rcJror, ocHosaHHuft ua sgalrNaoaeficr-

rnu one(pzuoB c MoHoKcLrAoM yrrepo.qa u soAofi B rrpncyr-
crnun rap6oHHnos ro6arbra u Hr,rKeJrr [60a] upu 120-
250"C npr.r AaBrreHHu 20-30 MfIa. I,IccnegoBaHr.re peaK-
qulr c Hcnonr3oBaHrreM MoAelbHoro oneQuHa (l-rerceHa)
noKa3ruro [61], vro Han6oree sucorr4fi BrrxoA KtrcJror
(92-95Vo) Aocrr.rraercr B reMrreparypHoM HHrepBiure
140-150 oC npu AaBneHHr{ 12-13 MfIa. Zr',rerorcr AaH-
HbIC O BO3MO)KHOCTI,I NCNOJIb3OBAHI,I'I B KAqECTBE KATAII{3A-

TopoB coeAuHeulrfr uaruHbr r,r rrmrJraAwfl,, po4t4fl LI r4pvAufl,
ocMlu H pyfeHns, a raKxe uognSnqnpoBaHHoro rpu6y-
runSocQnuo\.r ro6anrrosoro Kariurr.r3aropa [9].

ff o,rnuepnrre MareprraJrbr

OneQnHrr cnyxar cblpbeM Anr nonyqeHlu rexHnqecKn
rleHHbrx non[Mepubrx Marepr{aJroB. K vucly raKux Mare-
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pnanoB orHocl,rrcr nonu6yreH, uonyraeuufi rroJrr.rMepu3a-
qnefi 6yreHa-l sa xararu3arope {r.rrnepa-Harrlr. flonn-
6yren-l - 3To floJlrlKplIcrtuunqecK€ur cMoila, oHa coqeraer
TaKr{e 3KcrrJryaraqnonHbre cBoilcrBa, xar rn6roct, Bbrco-
Ka"ll yAapuar Bs3Kocrb, cofiporuBnenr,re pa:]phrBy, crofirocrr
K noJl3y{ecrlt. 3ru csoftcrsa no3BoJrt}or HctroJrb3oBarb
rolu6yreu-l Affr npou3Bo,qcrBa B rur4poKoM accoprr,rMeHTe
Tpy6 14 rpy6nux uz1enui1 B iracrHocrn, B cncreMe rpy6o-
IrpoBoAoB nepeABr{xHblx .qoMoB, B TeIUIocItcTeMax AJUI
rronoB r.r B Iop{rIHx BoAopacupeAeJII{TeJIbHbIx cucTeMax

162, 631. Kporvre roro, nonn6yreH-I runpoxo npr.rMeHrerct
IJIA AO3AAHYfl, rUreHOqHOrO nOKpbrTHr H B KaqeCTBe XapO-

crofrroro [oKpoBHoro cnor.
Oruernu, qro KpynHhrM npor.r3BoAr{Teneu nonlr6yreHa-

I rsrtetc.s KoMnaH[t <ll-Ieur Keuuxnr, (CIIIA), Bbrnyc-
Karouru [poAyxr noA roproBoft ruaprofi <,{ypeSnerc>.

Hau6oree KpyrrHoroHHaxHbrMu [poAyKraMr{ cpeAr.r
[JracrMacc rBJurrorcr uonuone(pnHrr. O6qa"fl MoulHocrb tro
[por,r3BoAcrBy Bcex MapoK noJrl,r3Tr,rJreHa (nonHgrnreH Hr.r3-
xofr u.noruocrl,I. noJrr.r3Tr,rJreH sbrcorofi nJrorHocru. Ju.IHefi -

uufi nonuernles sugxofi unornocrn) n 2005 roAy Aocrlrrna
76,5 unla ronu [64].

Jft.ruefiHufi rrorr.r3Tr.rJreH Hu:rofi rrJrorHocrn (nIISHII)
- orHocnTemuo HosHfi TepMo[nacr, nolrsyroqufica sa
py6exorvr pacryutnM cnpocoM. Tar, s flepuoA c 1993 r. uo
2000 r. Mr.rpoBoe rorpe6neHue ero Bbrpocno ua 9,2Vo. B
Mr{pe npou3BoAcTBoM 3Toro npoAyKTa 3aHnMaeTcr oKoJro
100 rounannfi. I,Inrepec K 3roMy rroJrr,rMepy o6r.{cHrerc.[
3aMeqaTeJrbHbrM KoMrureKcorrr cnoficrs n yHr.tBepcaJrbHo-
crbrc r{crroJrb3oBaHus. JIilSHII o6na,aaer nonrrrueHHofi
r,rgHococrofirocrbro, srrcoxofi yaapuofi Br3Kocrbro, croftro-
cTbro K pacTpecKr,rBaHHro npu coxpaHeHr.rH BbrcoKux llpoq-
HocrHbrx croilcrn, remocroftrocrlro lr Ap.

Ha punxe noJnr3TrlJreHosofi ureHrH Ha Hero npnxoAnT-
c.s Har.r6omunfi ygemHlrfi Bec - rc 60Vo [65]. Bucorr.re
npotrHocrHbre [oKa3areJrr.r JI[I3H|I [o3BoJurcT coKparuTb
pacxoA noJruMepa (rc 3OVo) nptr r43roroBJreHr,ur rrJreHKr,r 3a
cqer yMeHblueHr,nr ee TonIIIHHbI B cpaBHeHI,IK c <<o6bIqHbIM>
noJrr,r3Tr,rJreHoM rrpu roft xe fiJrorHocrrr H TeKyrecrr.r pac-
TIJIABA.

Mapru JI[3HII, BbrnycKaeMbre aapy6exHuuu $uprr,ra-
rrru (<Mo6r.r.rr>, <<MoHTeKarr.rHr.r>>, <<IOHHou Kap6afi4>,,,Aay
Keunrn> H Ap.) o6raAarcr ylyrureHHoi nepepa6arunae-
Mocrbro, uro o6ycnonJreHo Anr,rHHorlenoqeqHbrM pa3BerB-
JreHHbrM crpoeHr,reM n naognQuraquefi uoneKyJurpHoro
MaccoBof o pacnpeAeneHl,tt.

Cnnreg IfI3HII ocyruecrBJuercr conorrr.rMepnsaqlrefi
srI,IJIeHa c o-oleQnnaMu, TaKr.rMr{ KaK 6yreH, reKceH,
4-ueruruenreu- l, oxreu v Ap. [66-69]. llcrnrovnreJrbHbre
csoficrsa nrr,reer JI|I3H[I, nolyraeurrfi couonnuepusaqlrefi
3THneHa c orrenou-I.

B pa6ore [69] uryrann Brr.rrnr.re npupoAbr coMoHoMepa
Ha cTerreHb Kpr.rcTrlunqHocTr4 conoJrnMepa Ha ocHoBe 3Tr,r-
JIeHa I,r 0-oneQnHon. lloxa:aHo, qro yBenuqeHr.re AJrHHbr
qenn cr-oaeQr{HoB He Bbr3hrBaer 3Harrr,rreflbHoro yMeHbrue-
Hrlr Kpr,rcraJrnrrqHocrr{ JIII3HII r{ ADKe HecKoJrbKo cHr.rxaer
BepotrHocrb HapyrueHr.rr rpucraruuvecxofi crpyrcryphr
noJDAaeMoro conoJrHMepa.



Poc. xutt. ilc. ()K. Poc. xuu. o6-sa u,rr.,4.II. Mendeneeea),2009, m, LIil, llb 2

flpu lrcnonr3oBaHr,ru B KatrecrBe coMoHoMepa BblcoKo-
MoneKynrpHbrx cr-onelpnnoB, Harrpr.rMep orcrena-1, uau6o-
nee sQQer<urBeH npoqecc pacreopnoft nonuMeplr3aquu. He
cnyrailHo r.rMeHHo 3ror [poqecc rtorryqenur JIII3HII sHe-
Apulru r{3Becrnbre Sr,rprtlsr "Aay Keunrrr>>, <.{ronou>,
,<!CM"nsp.  [65] .

Pasnr4saerc.r npor.r3BoAcrBo lunpoKoro Kpyra HoBbrx
rronnMepoB nJrorHocrbro or 0,810 ao 0,850r/cu' - no-
nuoneQunonbrx nJracroMepoB H 3nacroMepoB, KoHKypr{-
pyrorq[x no cBofi crBarvr c uacruQnqnpoBaHHbrMn [oJrHBr]r-
Hr.{rrxrropnAoM, CK3[(T) u 3BA-conoJrr{MepaMr.r. B ra.re-
crBe KaraJrr,r3aropoB Anr noJr1l{eHnfl TaKvx nonnoneQnuon
ncrronb3yercr urupoxr.rfi prA Kar€urnrr{qecKux cncreru [70],
B qacTHocTH MeTurnorleHoBbre cacTeMbl, oT.tnqarouluect
srrcoxoft aQ$errxnuocrbrc r{ Bo3MoxHocrbro BapbnpoBarb
cBoficrBa nomuepon [7 l].

'1. * t<

flpeAcrauenuurfi rparrnfi o6sop Aerrroncrpr,pyer rrrr-
poKr,re noreHrluaJrbHbre Bo3Mo)KHocrtI Bblclulrx one(puHoe
r(aK cbrpbeBoi 6asH AJU noJryqeHr,rr IIeHHbrx opraHnqecKux
rrpoAyrcroB H Marepr{aJron. Enarogapx nucorofi peaKquoH-
Hofi cnoco6Hocrn oneQnHoB, lrx AocryrrHocrlr r.r orHocr{-
TeJrlHo Husxofi cror.rMocrr,t oHI,r coxpaHtror nepBocrerreH-
HOe 3HaqeHHe KaK Cbrpbe AJrr ocHoBHoro opraHr4qecKoro
CI,IHTC3A.
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ABSTRACTS

Role of size effects and interfaces in physical-chemical proper-
ties of consolidated nanomaterials. R. A. Andrievski, A. V.
Khatchoyan. Ross. Khim. Zhurn. (Zhurn. Ross. Khim. ob-va im.
D.l. Mendeleeva),2009, v. 53. Ne 2.

The peculiarities of size effects in physical-chemical properties
are formulated as applied to consolidated nanomaterials. The effect
of crystallite size on surface energy, melting point, phase transi-
tions, phonon spectrum, electronic structure and conducting prop-
erties is analyzed by the example of the nanomaterials based on
metals, alloys, intermetallides, carbides, borides, nitrides, oxides
and semiconductors. The role of interfaces is described and
pointed. The attention is paid to less-investigated questions.

Electrorheological fluids. A. V. Agafonov, A. G. Zakharov. Ross.
Khim. Zhurn. (Zhum. Ross. Khim. ob-va im. D.I. Mendeleeva),
20(J9,v.53, Ns 2.

The electrorheological phenomenon, structure and properties
of the electrorheological fluids are described. The modem theo-
retical approaches for electrorheological effect are presented and
assessed. The review focuses on the nanomaterials which are
dispersion phase of the electrorheological fluids. The modem
results in sol-gel method of nanostructured colloidal particles
preparation and electrorheological response fluidic systems on
their base has been presented. The aspects of the practical applica-
tions of the electrorheological fluids have been considered.

Magnetic phase transitions in nanoclusters and nanostructures.
l. P. Suzdalev. Ross. Khim. Zhum. (Zhum. Ross. Khim. ob-va im.
D.I. Mendeleeva),2@9, v. 53, Ne 2.

The theoretical models and experimental data on magnetic
phase transition in magnetic nanoclusters and nanostructures have
been reviewed. It is shown that nanoclusters in the region l-50 nm
are characterized by the critical cluster size. Clusters with sizes
smaller than critical one lose the magnetization by the first order
magnetic phase transition (by the jump). The studies of critical
cluster sizes and of the first or second order magnetic phase tran-
sition appearance were carried out on iron oxide nanostructures
with isolated clusters, strong interacted sintering clusters, severe
plastic deformation clusters and for highly organized cluster
crystals.

Nanostructured ferromagnetic semiconductors as the future of
spintronics. R.B. Morgunov, A.I. Dmitriev. Ross. Khim. Zhurn.
(Zhum. Ross. Khim. ob-va im. D.l. Mendeleeva), 2009, v.53,
Ns 2.

In the review the basic results on research of magnetic proper-
ties of nanostructured fenomaenetic semiconductors have been

r50

analyzed and summarized. The considered materials possess the
unusual physical properties attracting big attention from both the
fundamental researches and practical applications. AnByl and
AxlBy semiconductors as well as IV group elementary semicon-
ductors are the most perspective in spintronics.

The nanosizing of elementary semiconductors, doped with
transition metals, makes it possible to increase their Curie tem-
perature. The ways how to overcome the main obstacle of use of
semiconductors in spintronics - low temperatures - are pro-
posed. Comparison of magnetic and magnetotransport properties
of quasi-one-dimensional nanowires Gel-*Mn* with quasi-two-
dimensional nanofilms of the same chemical composition indicates
dimension limitations effect on temperatures of ferromagnetic
ordering and magnetoresistance.

Nanosized molecular sensors on the basis of tetrapyrrolic mac-
rocycles. Yu. B. Ivanov4 N. N. Kruk, A. S. Starukhin, N. Zh.
Mamardashvili. Ross. Khim. Zhurn. (Zhurn. Ross. Khim. ob-va
im. D.I. Mendeleeva), 20/}9, v.53, Ns 2.

The modem approaches in the design of nanosized molecular
receptors on the basis of tetrapynolic cornpounds have been re-
viewed. The representatives of the tetrapyrrolic compoudds family
have relatively strong fluorescence and phosphorescence, which
can be used for the transduction of the initial diagnostic response
into analytical signal of the sensor. At the same time these com-
pounds can be used as the initial analytical signal source due to
their ability to interact with a number of low-molecular com-
pounds, which are attached to the chelated metal ion as extrali-
gands, and may form the complexes with ions. Tetrapyrrolic com-
pounds can be used for detection of molecular oxygen, since it
quenches efficiently the excited singlet and triplet states. The
temperature dependence of several spectroscopic properties of
tetrap).nolic compounds allows using them for the temperature
detection. Thus, the same porphyrin molecule can join the func-
tions of receptor and transducer.

Nanocrystalline ceria: Synthesis, structure-sensitive properties
and selected applications. V. K. Ivanov, O. S. Polezhaeva, Yu. D.
Tretyakov. Ross. Khim. Zhum. (Zhurn. Ross. Khim. ob-va im.
D.I. Mendeleeva), 2009, v. 53, llb 2.

One of the key helds in modem nanotechnology is the search
of new manifestations of size effects influencing the functional
properties of nanomaterials. This review contains information on
the key size effects typical for nanocrystalline ceria (cerium diox-
ide), efficient methods ofceria nanopowders synthesis and its most
promising applications.


