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30.;Jb-rE.Jlb CHHTE3 CH.JIHKATHOro ~l!\.TEPHA.JIA 

II 3BO.~IIOD;IDI 3.JIEKTPOHHblX CTIEKTPOB IIOLiIOIDEHIDI 
IIPII~IECHhIX 7\10.JIEKY~ll AJ-<l>TA.llOD;HAHHHA 

3om.-re.n. CHHTe3 KBJUieTC.JI H~e)KHI:.IM cnoco6oM nonyqeHIDI OIITH'lecKH 

Dp03pa'IHbIX H MexaHH'lec.KH CTa6Hm.HhlX CHJIHKaTHLIX MaTepHanoB (m1eHOK H 
061,eMHbIX Ma'I'pllaj [1]_ 0AHO H3 )'HHK<Ull>HblX CBOHCTB TBep,ll;oTe.ThHbIX 30JTh­
re.m. MaTepHaJIOB CBll3aIIO c TeM, qro HX CHHTe3 peamnyeTCll H3 .)l(H,IJ;KHX 

pacmopoB npH KOMH.aTHo:H re~meparype, n o3BOJIJUI nempouan HX 

opraiur1ecKHMH MOJieKy na11>m. 
B ,D;aHHo:H paoore CHJIHKa'.I'HhlH ~rarepHan (Kcepore.m.) rroJl)"'leH rryreM 

rifAPOIIH3a H rroJI11KoH,D;eHc~ Terpa3TOKCHCHJlalla (T30C - Si(OCiH5)4) , 

rry-reM ero CMemHBaJDUI c BOJJ;OH H 3TaHOIIOM B MOllilpHOM COOTHomemm: 

1 : 5 : 5_ ,[t.'VI YKopeHIDI npoQecca m;:i;pomna B pefilCIJ;HOHH)'lO cMen µ;o6rumeao 

0,05 Mo;n. a101HOH KHCJIOTLL B ee Ko~moHeHTI:.I nepeMeIIIHBarIHCL npH 
KOMHa'IHOH TeMIIeparype B reqeaHe ,D;ByX qacoB .D;O rrpoxo}K)l;eHIDI IlOJillOI'O 

m.;:i;poIIH3a. IloCJie n~JIH3a B o6pa3oBainn.iil reJlb .z:i;o6aBJieH uacl>ml;eHHliIH 
paCTBop Terpa(3-$eHHJITHO }-qmmol{HaHHH I"H,ll'poKCHaJIIOMHHIDI ((PhS)4-

PcAlOH) B .i:tHMenm$opMru.m,D;e rrpH CJie.zzyio~eM o&beMHOM coom omemm: 

KOMilOHeHToB - 3 M:.lI 30.:lll : 50 MKlI Haa.n:u;eHHoro pacTBopa q>'raJioQHamma_ Ilo­
nyqeimaK OKpaIIIeHHall C:Mecb pa3JIHBanaCb B IIOJIHaKpHJIOBI:.Ie KlOBen.I ,D;illl rrpo­

XOil(,il;eHIDI rrponecca noJIHKoH,D;eHcan,irn npH KOl\ilHaTHo:H re~mepaType 

B rei..mOTe. B TeqeHHe µ;Byx C)'TOK $opMHpoBanai: TBep.zn,rH KceporeJIL -

CHJIHKa'I'Hblii: MaTepHail BblCOKoro OD:THqecKoro KaqecTBa, .D;OIIHpOBaJIH:blli: 

MO."IeKy~m (PhS).,-PcAlOR Ha pHcymce (KpHBa.11 1) H3o6pIDKeHa 

JJ;1IHHHOBOJIHOBall o6JiaCTh crrel\.-rpa rrornon:i:eHHll (PhS) 4-PcAlOH B CHJIHKaTIIOM 
Kceporene, 3apem c1p1:1poBaimoro rrocJie qeTLipex. cyroK c ~mMeTa o6pa30BaHIDI 

KCepOre.'UI. 

BruKHoii CTa,.!lHe:H oK.oH'iaTeJlbHoro CHHTe:m CHJIHKa.THoro MarepHana 1IBIDl­
eTCll CTa,D;ID.I cynrrrn: npH T = 298 K H P = 1 an1, KaIC KOHe'Illoro Marepmma, npeµ;­

CTaBmnomero co6oil HaHorrop1:1croe creKrroo6pa3Hoe 'IBep;:i:,0e reno_~ KOHrpOJIJI 
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COCTOJIHIDI CHJIHK.aIHOH Ma'Ip~ B npoa.ecce cyIIIICB B pa60Te HCilom.30BaHa 

cneirrpa.ThHaJI HH<l>OP}.lail,WI 0 83allMO'AeHCTBHH «(PhS) 4-PcAlOH -Kceporem.». 
noJI}"Iae:Mrui ID epeMeHBoi'i 3aBHCHMOCTB cneirrpam.Horo no."IO)KeHWI 3;ie1rrpou­

m.zx cnel\.LpOB nornom;eHIDI npm.teCH (aHaJIH3 napaMeTpOB ,z:r;;IHHHOBOJIHOBOH 

nOJIOCbl, cneKipam.Ho pa31>emeHBoH or ~yrHX nonoc). 
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PucyHOK - }lJIHHHOBOJIHOBaJI o6JiaCTL Cilel\.Lpa nornom;eHWI (PhS)4-PcAlOH 

B CHJIHKaTHOM KCepore:ie IlOC.."Ie 4 (1). 10 (2). 25 (3) H 49 ( 4) cyroK CymKH 

MaTepHaJia. Ha BcraBKe- 3aBHCHMOCTh AJIHHhl BOJIHhl MaKCHMyMa IlOJIOCLI 

nor.nom;eHWI OT spe.MeHH CymKH 

Ha pacymce noKa3aHO cneirrpam.Hoe cMem;eHHe ~OBOJIHOBOB 

IlOJIOCld nornom;eHWI (PhS).4-PcAlOH B CBJIHKcrIHOM KCeporeJie OT BpeMeHB ero 
cymKH. BH.!l;Ho. 'ITO y-.&e nocJie 40 cyroK cyIIIICB noJioca nperepnesaer 

nmcoxpoMB:LI:B ~Hr Ball).., = 40,5 BM ( v - 820 CM-
1
) . IlpH 3TOM xapai...'Tep 

cneirrpa nornom;eHHJI H HHTeHCHBarui: ¢;iyopeca.eHIJ.W1 cs~ere.ThCTB)'lOT o co­

xpa11eHHB .MOHOMepaoii <t>op.MLI MOJiel\.]'JI e re"'leHHe ecero speMeHH cynnrn. Eo­
nee ,ZµJITeJILHaJI cynnra Be BJIWieT Ha cne.klpaJILHOe DOJIOJKeHHe IlOJIOC (CM .. 
BCTaBK)' pacymca). 

fIOCKO:ILK)' CH.'IHKa'lllaJI Ma"Ipm:ta HMeeT HaHODOpHcryi<> C1pYICIYP)' (yHH­
KalIDHOe CBOHCIBO Kceporenei'i no cpasHeamo c o6IJllllhl?.m nnoillhIMH CTeIUia­

MH) , TO ee BLICLIXaHHe Bld3LIBaer cmn.aoe CJKa'IHe o6pa3IJ,a Iloc."Ie 40-50 cyroK 

cynnm o&l,eM KCeporerui nperepneBaJI )'cap;I!..")' AO - 35 % OT HCXO,ZJ;HOro ofu.ei.ra. 

rHncoxpol'tmoe CMeID;eHHe cneicrpa norJiom;eHIDI (PhS).1-PcAlOH B CHJIH­

K.a'THLIX rem.-MarpHIJ,ax OT BpeMeHH HX cymKH CBJOaHO c acnapeHBe..~ MOJiel\.')'JI 



 

s 

paCTBopHTeJieH (BoAa. 3'TaHOJI, .n;m.1ern<f>opMa.\u1,aj m Haaonop H ocna6neHHeM 

Me;ID..mJiel\.y.IDipHLIX B3aJ1Mo;i;eikTBHli c MOJiel\.yJIID..m rrpHMecH (ocna&i:eHHe 
co.lll.BtrrHpyiom:eH: cnoco6aocTII paCTBopHTeIDI), "<ITO H Bld3hIBaeT «CHHHH» 
C)lBHr )lJIBHBOBOJillOBOH IIOIIOChl nornom:eHIDI (aaarror ra3oo6pa3HOH <f>aJLI)_ 
TaKoe crreKrpa.m,aoe nose;i;eaue cornacyeTCJ1, HanpHMep, c noBe;i;eHHeM Mone­

KYJI ceo6o,D;Horo ocaoeaHIUI clrra.i:oIJ,Ha.HHHa, ;i;mmaoBOJIHOBM nonoca rrorno­
m:eHIDI KOTOporo B XHHOIIHHe H B 1-xnopaacprnmme paCIIOlIO:JKeHa HpH 

698 HM [2]. TOrAa Kill( B CBepX3B)'KOBOH CB060)l;HOH crpye - npH 661 HM [3 ]_ 
CneICTpam.llhri'i c.ABHr noHoc rrornom:eHIDI 3aBHCHT OT BpeMeHH C)'IIIKH 

(scrCIBKa pHC:yHKa) . Ha cra,mm ;i;o 10 cyroK OH y BeJlll"tJHBaeTCJI MeJVIeHHO, a Ha 
6onee Il03,D;HeH (1 (}-30 cyroK) - 6LICTpO. IIpHqJIHa MOJKeT 6I.ITI. B TOM, no C-0 
BpeMeHeM H3~leID1eTU1 XHMli"leCKHH COCTtl!B JIOKaJibHOro 11-mKpOOKpyJKeHH.SI 

IIpHMeCHMX MOJiel\.yJI B n opax Kcepor erni:, B nepB)llO O"<Iepe)J;I> -'la C'IeT 
)'MeHLmelilrn cooTHomeHIUI 3Tmon/eo.n;a, a TaIOKe 3<11 c'leT yJi.1eHI:.meH1U1 

KOlIH'feCI'Ba OCTaBIIIHXCJI paCTBOplireJieH (B OCHOBHOM li3-3a 3Hff''IHTe.Jll.HOI'O 
HcnapeHIDI BO)lhl H :nrumrra), <f>op}i/mpyi:om;Hx cozn.BaTHble o6ono'IKH 

rrpHMeCHhlX MOJiel\.yn. B Hrore nop1>1 MaTPim:E.I oceo6o)K)lai:orcg OT paCTBopHre­
neH:. YJl.leHI:.maJOTal B pa3Mepax H B Kmm:e KOH:IJ:OB MO;Ie&yJihl (PhS)~-PcAlOH 

lIOKarrH3)'IOTCJI B ae6om,moM IIpOCTpaIICTBe HaJIOI1op, HaxO,!VICE. KaK 6hl B 

CTaTH'IeCKOH ra30BOH $a3e. 
B pa6ore BhlilOJIHeaa AeKoH:soniouIDI KOHrYPOB rronoc nornom:eHIDll H Ha 

:noH: ocHoBe o6cyJK,n;ruoTai: npH'lliHhl HX H3MeHeHIDI (aanpHMep, :ltU-leTHoe 

OTITH'llie <l>opMl>l IlOJIOC IIOCJie 4 H 25 cyroK H IIO"<ITH ~eHTH'IHOe IIOCJie 4 H 
49 cyroK cym:KH). C.o;erraHLI Bl.IBO,!J;bl o B03MOJKHhlX MeXaHH3Max B:3aln'lO­

.zi;eiicTBIDI npHMeCHhIX. MOJiel\.y JI (PhS)4-PcAlOH c IIOBepXHOCTLIO Ha.HOIIOp 
aeopraHH<IecKoro CH.IHKaTHoro Kceporeilll H npH'IHHax, HCKITlO"<IaIOm;HX npo­

u:ecc HX arperfilllill. 
Pa60Ta BhlilOJIHeHa rrpH "laCTH"tfilOH <!>HHaHCOBOH rro;:v:i;ep)l(l{e EP<t><PH 

{p;oroBop N~ <1>21MC-017). 
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