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Y poboTi 3’sAcOByBanach MOJJIHBICTB

BUKOPHUCTaHHA

0J1iro(IoJIi) AMMEe THIICHIAaH (/11 )OJTiB, ~ OfIepIKaHUX

CIPYaHOKHCIIOTHOIO JecTpykiiero momiguMeruiacuwiokcany [IMC 400, B skocti MoaudikaTopa-mpekypcopa Juis
rixpodo6izamnii MOBepXHi YaCTHHOK ITiPOr€HHOTO KPEMHE3eMy.

Tlokazano, mo 3a HHU3BKMX TemIeparyp XemocopOmiiHoro mporecy (~220°C) i Manux BHTpaT BKa3aHOTO
MoaudikaTopa MOBHICTIO 3aMimyroTecsi OH rpymn moBepxHi Ta (OPMYETHCS TIIPONITHYHO CTIHKE MOKPUTTA 3

BmictoM 2,0-3,5 MMoub MeTuibHUX Tpym B 1T SiO,.

MonudikoBaHuii KpeMHE3eM Iepea0aYacTbesl BAKOPUCTOBYBATH B SIKOCTI HAITOBHIOBAYA CHITIKOHOBUX KayJyKiB.

KirouoBi ciaoBa: TiporeHHWd KpeMHeE3eM,

METHUJIKPEMHE3EM,

XeMOCOpOIisA, MOJiIUMETHICHIOKCaH,

0J1iro(T10J11) ANMETHIICHIIOKCAHH, CHIIaHOJIBHI TPYIIH, METHIIBHI TPYITH, CHIIOKCAHOBHH 3B SI30K.

Cmamms nocmynuna 0o peodakyii’ 05.03.2008; npuiinama oo opyxy 15.12.2008.

Beryn

Jlo HaWBaXJUBIIIMX HAMPSAMKIB XiMii, 10 ICTOTHO
BIUIMBAIOTh HA TPUCKOPEHHS HAyKOBO-TEXHIYHOTO
MpoTpecy, MOKHA BIHECTH XiMiIO TOBEPXHI JUCTIEPCHIX
TBEPAMX TN, cepe]] SIKMX OAHE 3 YiJIbHUX Micub 3aiiMae
kpemHe3eM. JlucnepcHi pizHoBumu SiO, (cuiikarensb,
aeporeinb, IIPOr€HHWH KpPEMHE3€M, aepOCHIIOTEIb)
3HaXOJATh IIMPOKE 3acTOCYBaHHSI sSK  COpPOEHTH,
HAIOBHIOBAYi IOJIIMEpiB, 3aryllyBadi JUCTIEPCIHHUX
CepeIOBHIL, HOCIT aKTUBHUX PEYOBHH TOLIIO.

Chepu BUKOPHUCTAHHS JTIaHUX MPOIYKTIB
0e3MepepBHO  PO3IIUPIOIOTHCS, OXOIUTIOIOYM  JIeai
YacTillle HeTPaAULiiHI Tamy3i >KUTTEMISUILHOCTI JIFOAWHU,
0coOJNMBO 32 pPaxyHOK BHKOPHCTaHHS ITiPOr€HHOTO
KpeMHe3eMy.

[Nounnaroun 3 40 poKiB MUHYJIOTO CTOJITTS HaOyIIH
PO3BUTKY IIPOT€HHI METOJM OJlepKaHHS CHHTETUYHOTO
KpeMHE3eMy, B OCHOBI SIKHX JIS)KaTh TaKi IPOLECH:

- TiAPOII3 TAJIOreHiIiB KPEMHIIO B OIyMi;

- OKHCICHHA TQJOTEHiMIB KPEeMHII0 IpH
BHCOKHUX TEMIIepaTypax;

- BIJHOBJIEHHS NPUPOJHUX KpPEMHE3EMiB [0
MOHOOKCHJy KPEMHIIO B €JIEKTpoay3i abo cTpymeHi
IUIA3MH 3 HACTYITHUM HOTO OKHCIICHHSIM.

Cepen 3a3HaY€HUX METOJIiB IIMPOKOTO 3aCTOCYBAHHS
3HAWIUIM TeXHONOrii, mo 0a3yloThCs Ha CHAJIOBaHHI
rajoreHiiie  kpemuito, a came SiCl,, SiF; a6o

kpemHiiiopraniunux pedoBun CH3SiCly, (CHj3)eSiO y
BOJTHEBO-TMIOBITPsIHOMY TT0sTyM’1 [1-4].

Ha cBiToBOMY pWHKY B HaHUWil yac Qirypye moHam
50 HaiiMeHyBaHb MIPOr€HHOTO KpeMHe3eMy. 3arajibHa

KUTBKICTb HaHOJIUCTIEPCHOTO MPOIYKTY, 10
BUPOOJIIETBCS  BKa3aHMM  METOAOM,  IIEPEBHUILYE
100 Tucsa4 TOHH Y piK.

OCHOBHUMH BUPOOHHUKAMHU HIpOreHHOTo
kpemHe3eMy € ¢ipmu: Degussa AG, ®PH (na3Ba
nponykry aepocun); Cabot Corporation, CIIA

(xabocum); Wacker-Chemie GmbH, ®PH (miokcun
KpPEMHIIO HIAK); ®pancons-Tlapu (ppancun);
TOKUYAMA Corporation, Snosis (peonocuin).

3a minensiero ¢ipmm  Degussa (Himeuunna) B
konmumHboMy CPCP 3 1965 poxy BUPOOIISETECS TIPOAYKT
miJ Ha3Bow «aepocwn» y M. Kamymi. IIpoekTtHa
MOTYXXHICTh 3aBoxy ckmagana 5000 ToHH y pik. Y naHUA
gac 3a3HaueHe BHPOOHHWITBO HAJECKUTh NPUBATHIN
¢bipMi, sika TOCTaBIsIE HA PUHOK MIPOTEHHUH KpEeMHE3eM
/I TOPrOBUM HalMEHYBAaHHSIM «OPICHJII».

[Hmmit  BiTumsHAHWE ~— BupoOHMK — Kamycekuii
JIOCJIITHO-EKCIIEPUMEHTAIBHAN 3aBoJ [HcTHTYTY XiMil
noBepxHi HAH VYkpainu nporonye crnioxuBayaMm pi3Hi
MapKH MiPOreHHOTO MPOAYKTY ITiJl HA3BOIO «ACHII».

AncopOuiiiHi Ta XiMIYHI BJIACTHBOCTI HIpPOT€HHOTO
KpPEMHE3eMy BU3HAYAIOTHCS TOJIOBHUM YHHOM HASIBHICTIO
Ha MOBEPXHI YaCTHHOK CTPYKTYPHHUX TiJPOKCHIJIBHHX
(CWITaHOJIBHUX) TPYH Ta COPOOBAHUX MOJIEKYJ BOAM [5].
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lonoBHUMHK aicOpOIIHHIMU Ta XeMOCOPOLIHHUMU
HEHTpaMH Ha MoBepxHi wacTuHOK SiO, € i301poBaHi
BUTBHI cumaHoibHI Tpymu = SiOH, ski B [4 crmektpax
HPOSBISIOTECS y BUIVIAAI IHTEHCHUBHOI BY3bKOI CMYTH
MOTNIMHAHHS 3  MakcHMyMmoM mpu 3750 em™ i
XapaKTepU3yIOThCS BUCOKOIO TEPMIUHOIO CTIHKicTIO [6].

3a miTepaTypHUMHU JaHUMHU Ha ITOBEPXHI aMOp(HOTO

BHUCOKOJMCIIEPCHOTO  KpeMmHe3eMy  MicTutbes  2,0-
2,5 MKMOJIb - M2 260 1,2-1,5 HM™ BINIbHEX CHIIAHOJBHHX
rpym [7].

XiMmiyHe ~ MOMU(IKyBaHHS  KpPEeMHE3eMy, IO

3IIMCHIOETBCSI NIISIXOM 3aMiHM BUIBHHX CHJIAHOJIHHX
rpynl Ha iHII oOpraHiyHi abo eJeMeHTOOpraHiuHi
(yHKIIOHANBHI  Tpynu B pe3ynbTaTi  IPOBEICHHS
XIMIYHHUX peaklii y MOBEPXHEBOMY IHapi, IIHPOKO
BHUKOPHCTOBYETBCS ~ HA  NPAaKTHLI JUI1  HaJaHHA
MIPOTeHHOMY  TPOAYKTY  HOBUX  (Pi3UKO-XIMIYHHX
BiactuBocteii [8-9].

IIpu onmepxaHHi MOIM(IKOBAHHX KpEeMHE3EMIB ¥y
7a00OpaTOPHUX YMOBaX BHKOPHCTOBYIOTBCS TaKi KIIAcH
pEUYOBHH:

a) OpTaHiyHi CIIOJYKH, TOJIOBHUM YHHOM CITUPTH:

=SiOH + C,HOH — = S|OC4H9 + H,O

=SiOH + CH30H — = S|OCH3 + H,0

0) CICMEHTOOpraHiYHI  CIONYKH, Hacammepesn
KpeMHIHOpTaHiYHi, 30KpeMa aJIKOKCH- Ta TalloiCHIaHMH,
CHJIOKCAHH, CHJIA3aHU:

2=SiOH + (CHg)gsl —NH- Sl(CH3)3 -

— 2=8i O-Sl(CH3)3 +NH3

=SiOH + ClSl(CH3)3 — Si —O—Si(CH3)3 + HCI

B) HCOpPraHiYHI CIONYKH - TaJOTCHIOH, TiIpHIN
TOIIIO:

Ilpy  HamoBHEHHI  elacTOMEpiB  Ha  OCHOBI
CHJIIKOHOBOTO KaydyKy, IOJIiypeTaHy, akpWiariB, IO
BUKOPUCTOBYIOTBCS B AKOCTI TEpPMETHKiB, KIeiB,
3aCTOCOBYIOTH  OPTaHOKPEMHE3eMH i3  TigpOJIITHIHO
critiknm moxputTsm [10,11].

Jis CTBOpEHHS TaKOTO IOKPUTTS y BHPOOHMUIH
NpaKTHIli BHKOPUCTOBYIOTH MoHOMepd (CHj3),SiCly,
(CHj)3SiCl, (CH3)eSi,NH [9].

v tabmumni 1 TIpUBeIeH] ¢izuKo-XimMiuHi
XapaKTEepUCTUKH  IPOMHUCIOBUX  MapoK  OpraHo-
KPEMHE3EeMiB BITYM3HSHOTO BUPOOHUIITBA.

ITpn opepxkanHi Metuikpemaesemy AMC B sxocTi
Mou(ikaTopa-rpeKypcopa BUKOPHCTOBYETHCS
xoponiromep CI[(CH3),SiO]H, y niuiiiHiii cTpykTypi
AKOTO  MICTUTBC 4+ 6  IMMETHICHIOKCAHOBUX
rpymyBaHb (N =4 + 6), a BMICT aTOMIB XJIOpY CKIagae 7-
10 mac. % [13].

XJoposiromep  OAEPXKYIOTh  COJSIHOKUCIOTHUM
rigpomnizom (CHj),SIiCl, . 3acTocyBanHs CONSHOT KHCIOTH
B pCakliiHMy CEpelOBHINI  JO3BONSE 3MEHIIUTH
MIBUIKICTh PEAKIiil TiApOi3y MUMETHIIUXIOPCUIAHY 1
MOJTIKOHIeH AT YTBOPEHOT0 JUMETHICHUIIAHOTY.
Bu3HavyanbHOIO CTafi€ro, 0 0OMEXKY€E HMIBUIKICTh POCTY
MOJICKYJIH XJIOPOJIIFOMEPY, € PEakilisi JecoIbBaTH3aIlii
BOJIH. Bxasana peakis eHJJ0TepMiYHa i
CYIPOBOIXKYETHCS 3MEHIIICHHM TeMIIepaTypu
cepenoBuma 10 -14 +-18 °C. Temmeparypa KHIiHHS
xnoponiromepy 160-180 °C.

MoaudikyBanus noBepxHi vactuHok SiO, xiop-
omiromMepoM BeayTh pu Temieparypi 260-280 °C [13].
VY peakmii 3 TiAPOKCHJIBHAMH TpyIaMd TIOBEPXHI
KpeMHe3eMy OepyTh y4acThb SK aTrOMH XJIOpY, TaK i

2= SiOH + B,Hg — 2= SiOBH, + H, OH rpymu. .
Bukopucranns XJIOpOJIiroMepy JI03BOJISIE
HasBHicTh  XxemMocopOOBaHMX  OpraHidyHux  abo olepkyBaTH  TigpodoOHMK  TPOAYKT i3  BMICTOM
€JIEMEHTOOPraHiYHUX TPyl Ha TMOBEPXHI YaCTHHOK 1,3MMoms CHsrpynm y 1r SiO,. Tiapomituusa
KpeMHE3eMy POOHTh 1X OpraHo(iIbHUMH, [0 MOKPAIIYE CTifikicTh  (rimpodoOHICT)  AMMETHICHIOKCAHOBOIO
CIOpIZHEHICTh TPOJYKTY i3 IHIIMMH MaTepiajamMu Npu nokputTs > 99%.
BUKOpHUCTaHHI ~ MojaudikoBanoro SiO, B sKocTi Henomixkom  nmaHoi  TexHosorii €  Te, IO
HAIIOBHIOBAYa IOJIiMepiB, JakohapOHUX MaTepialis, BUKOPHCTAaHHS  XJIOPBMICHOTO TIpeKypcopa BHMarae
3arynlyBaya OpraHiYHUX JUCHEPCIHHUX CepeIOBHIIL. BEJIMKUX  EHEPreTMYHMX  3aTpar A OYHCTKH
Taduuusg 1
Di3uK0-XiMi4HI XapaKTePUCTUKH BITYM3HIHUX MAapOK MeTHIKpeMHesemy [12,13]
3HaueHHS TIOKa3HMKIB ISl MApOK
HaiimenyBaHHS TOKa3HHUKIB
AM-1-175 AM-1-300 AMC AMJT
1. Ilpexkypcop-moaudikatop (CHa),SiCl, CI[SIrEC_t'fz%O]”H [(Can)gigo]”

2. 30BHIIIHIN BUTJIALL

MTyXKHH MOPOIIOK BiJ 61JI0TO IO CBITIO-CipOTO KOJIHOPY

3. Bwmict

CH; rpyn, MMois B 1 1 SiO, 0,4 0,6 1,3 1,2
HE MEHIIE

4. 'igponiTHyHa CTIHKICTH

XeMOCOpPOOBAHOTO MOKPUTTS, %0, 99,0 99,3 98,0
HE MEHIIIE

5. pH cycnensii He MeHIe 3,6 4,5+7,0 4,0+7,0
6. Hacumna rycruna, r - am™° He MeHIe 35 40+60 45+120
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OpPraHOKpEMHE3eMy  BiJl  aIcopOOBaHHMX  MOOIYHHX
npoaykrie peakuii, a came HCI. Buayuenns HCI i3
MOBEPXHI MOTU(IKOBAHOTO TPONYKTY 3IIHCHIOIOTH
IUIIXOM TPHUBAJIOTO HOTO HArpiBaHHS IIPH TeMIIEpaTypi
360-380 °C. BogmeBuii mokasauk 4 %  cycreHsii
OYHILCHOI'0 TPOAYKTY B BOXHO-CIMPTOBOMY PO3YHHI He
nepesumye 3,8.

3 MeTOI0 €KOHOMii €HepreTWYHHX 3aTpaTr, a TaKOoxXK
3ano0iraHHsl  3a0pyJHEHHS  TPOAYKTY  JOLUIBHO
3aCTOCOBYBATH O€3XJIOPHI MPEKYPCOPH-MOAU(DiKaTOPH.

®dipma  TOKUYAMA (SmoHist) mnpu  oxepaHHI
OpraHoOKpeMHe3eMy i3 BMicToM 2-2,9 MMoITb METHIIBHUX
rpyn B IrSiO, (muroMa TOBEpXHS KpEeMHE3EMY
200 M 1) BHKOpHCTOBye  reKcaMeTHIIHCHIA3aH
(CH3)Si,NH [14].

Cepen BiZOMHX KpeMHIHOpraHIYHHX pPEYOBUH
NpaKTUYHE 3aCTOCYBAHHS U1 MOIU(DIKYBaHHS MOBEPXHi
SiO, 3HaxomdgTh UMKIIYHI  IIOJIIAMMETHICHIOKCAHHU
[(CH,),Si0],, ne n = 3 + 6 [15-18].

IIpu onepxanHi opraHokpemHe3eMy Mapku AMJ
BUKOPHCTOBYIOTh zemnoiimepusar 4 [13]. Bin sBise
cO000 CyMIIll IMKIIYHAX JUMETHICHIOKCAHIB, a caMe
70-80 mac. % oxTaMeTHITeTpalMKIOCHIOKcany Ta 20-
30 mac. % Tpu-, meHTa- i reKcaIMKIocuiIokcany [15,16].

Jlirepatypui mani  [17,18] 3acBimuytoTh, 11O
B3a€MOJIiSl IUKITIYHUX AJNKIIICHIOKCAHIB 3 MOBEPXHEIO
yactiHOK SiO, npoxoauTs y ABi craii (puc. 1).

Crniouatky B pe3yibTari reTepOIITUIHOTO
PO3IICIUICHHS! CHJIOKCAHOBOT'O 3B SI3Ky B MOJICKYJI
OUKITIYHOTO  aNKIJICHJIOKCAaHy  BHHHKAIOTh  KiHIEBI

CHIAHONBHI Tpymu. [loTiM Ii TpPymH BCTYMalOTh Y

temrepatypi 300 + 320 °C. BmicT MeTWIBHHX Tpyn y
JMMETHIICUIIOKCAHOBOMY HOKPHTTI CKJIa/Ia€
~ 1,2 MMomns / It SiO;, a #oro rimposiTHYHA CTIHKIiCTH
craHoBuTh 98 % [12,13].

3a3HaueHi KpeMHiHopraHigHi MoIH(iKaTOPH-
HPEKYpCOpH, L0 BUKOPUCTOBYIOTHCS IJIsl OLEPXKaHHS B
NPOMHCIIOBUX ~ yMOBaX  OpPraHOKPEMHE3eMiB  He
3a0e3MeuyoTh BHCOKY KOHIICHTPALII0

JUMETHICWIAHONIBHUX TPYH Ha TIOBEPXHI YacTHHOK
SiO,. Cam mnporec rigpodobizariii 3MiHCHIOEThCS TPU
3HAYHOMY Iepea0o3yBaHHI MOAN(IKYI0Y0T PEYOBUHH, 110
cTaHoBUTH 15-25 % Big Macu SiO, .

KpiM [IUKITIYHUX MOJIMETHICHIOKCAHIB TMPOBIIHI
BUPOOHHMKH OPraHOKPEMHE3EMY 3aCTOCOBYIOTH B SIKOCTI
MomudikaTopa-peKypcopa JHIHHHNA  TOJIAUMETHI-
cunokcan (CHjz)3Si[OSi(CH3),],OSi(CHz); 31 crynenem
momimepu3arii N~ 100 [14]. BiTuu3HIHNM aHaIOTOM
3a3Ha4eHOro npekypcopa € npoaykt [IMC 1000 [19].

VY mporeci TeMIiepaTypHOTO HarpiBy BCi JTiHIHHI
MOJIIMETHICHIIOKCAHH 31 CTYIIeHeM MoJiiMepu3anii Big 40
qo 100 wmwkue 400 °C necTpyKyloTh 13 YTBOPEHHSM
MEepeBAXKHO LUKIIIYHUX aAuMeTuiicuiaokcanis [19]. Tomy
JIUMETHJICUIIOKCAHYBAHHS TMOBEpXHI 4acTuHOK SiO; y
Bunajky 3acrocyBanus [IMC peainizyeTbcst 3a CXEMOIO,
300pa)eHOI0 Ha pUCYHKY 1.

AHami3 mepeliry XIMIYHHX peakiiii Ha MOBEpXHi
yactHHOK SiO, i3 y4acTio pi3HHX KpeMHifopraHiuHHX
pPCUOBHH JO3BOJIMB HAM 3’5CyBaTH, IIO BHCOKY
peaKIiitny AKTUBHICTD npu (dhopmyBaHHI
XeMOCOPOOBAHOTO TiJPONIITUYHO CTIHKOTO TMOKPHUTTS 3a
HHU3BKUX TEMIIEpaTyp Ta MaluX BUTpaTax MojaudikaTopa

PEakIlifo 3 CHIAHONBHHUMH Tpymamu moBepxHi SiO;. MOXKHA  O4YIKyBaTM Yy  BHIIQJKy  BHUKOPHCTaHHS
[TepeGir 3a3HauyeHMX peaklii 3/AIHCHIOETBCS NpPHU OJIIro(1oJIi ) IMMETHUIICHIIaHA10JIbHOTO MoudikaTopa
N/
Si
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Puc. 1. Cxema B3a€MOZ[i.1. HOBCpXHi KPEMHE3EMY 3 OKTAaMCTHITCTPALIUKIIOCUIIOKCAHOM.
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HOJ[(CH;),SiO]H (n = 4 + 10).

Y nanii poOOTI CTAaBWJIOCH 3aBIaHHS JOCIITUTH
xeMocopOitirto  Ha  moBepxHi  SiO,  omiro(moti)-
JTUMETHIICHIAH/IIONIB Ta OJITo(TI0M1 ) IMMETHUIICHIIAHOIIIB,
OIIEpPXKaHHUX Y Pe3yNbTaTi CIpYaHOKUCIOTHOI IECTPYKIii
BHUCOKOMOJIEKYJIIPHOTO TOJANMETHICHIIOKCAHY.

|I. MeToam oepkaHHs Ta JiarHOCTHKA
JAOCJIITHUX 3pa3KiB

Jocniani 3pa3ku oiro(11oJii) tMMeTHICHIaH(1i)0J1iB
OJIep)KyBaJM HLUIIXOM XIMI4HOI JecTpyKuii JiHiiHOTO
MOJI IUMETHIICHIIOKCAHY TIMC 400 iz NI€I0
KOHIICHTPOBAHOI CipuaHOi KHCIOTH. Y JIQHIIOTOBiH
ctpyktypi Monekymu [IMC 400 (gami [IMC) mictutbes
~ 75 NaHOK TUMETHIICHIOKCAHOBHX IpymnyBaHb [19].

Hdus mokpamenns cymimeras I[IMC i3 H,SO,
3aCTOCOBYBAJH aNKiICymbhaTh i3 JIOBXKUHOIO
ByrieBoaneBoro nanimora Cio- Cy, (emymbrarop E-30),
o cknaaas 0,5 % Bixg MacH KUCIOTH.

Edexruna nectpykuiss [IMC 3naiiicHioBanack npu
BBeaenni 15-20 % H,SO,.

Hectpykuito I[IMC  npoBomwid y  peakropi,
BUTOTOBJICHOTO 13 rpadity 1 obnajHaHOMY SIKIpHOIO
Mmimankorw. Temmeparypa mpouecy cranoBmia 80 °C, a
HOro TpUBaNiCTh 3 TOAWHM.

Y pesymerati gectpykuii I[IMC  yTBOproBammcs
0JTiro(ToJ1i ) ITMME THJICKIIOKCaH!, 0 MICTSATh Ha KIHIIX
cympdorpymu — OSO,0H :

(CHy)sSi[OSI(CH3);1,0Si(CHg)s 1259,

— HO[Si(CHj3),]mOSO,0H +
+ (CHB)SSi[OSi(CH3)z]|OSOZOH

Jist 3aMiteHHs Cyab(QOrpyIl Ha TiQpOKCUIBHI TPYITH
OJIep)KaHUH MPOIYKT BiIMHBAIIH J€I0HI30BAHOO BOJIOIO:

HO[Si(CHs),]mOSO,0H +

+H,0
H,SO,
— HO[Si(CHs),]mOH + (CHs)3Si[0Si(CH3),],OH

+ (CH3)3Si[OSi(CHs),],0S0,0H

OpneprxaHuii MojudikaTop MO3KeE MICTUTH
0J1iro(ToJ1i ) TMMETHIICHIIOKCAH! (y MOJJAJIBIIOMY
OIIMC), mo MarTh Y JAHILIOTOBIH CTPYKTYpi pi3HY
KITBKICTh  TUMETWICWIOKCAaHOBUX  TpynyBaHb.  Jlns
BU3Ha4YeHHs (pakuiiHoro cxiaxy OIIMC monudikarop
HarpiBaJu i 3a 130TEPMIUYHHMX YMOB KHITIHHS KOXXHOI
(paxmii 3aificHIOBaTH 1X BiATOHKY.

Jis  mochmiypkeHHS — XeMOCOpOWIHHMX — MPOIECiB
BUKOPHUCTOBYBAJIM MiporeHHUi kpemueszem «Acui 300»
(mtoma moBepxHs 294 M” - 7).

MonudikyBaHHS KpeMHe3eMy 3AIHCHIOBAIH B
NPOMHUCIIOBUX  yMOBaX Ha  TEXHOJOTIYHIH  JiHil
oJlep>KaHHsI OopraHokpemHe3emiB Kamycbkoro mociinHo-
excnepumenransHoro 3asoay IXIT HAH Yxpainu.

Hdna  3ammcy IY  cmexTpiB  KpemHe3eMy — Ta
OpraHoOKpeMHe3eMy B iHTepBaii AOBXWH XBHIL 4000-

770

2400 cM™ i3 JOCIIIKYBaHOrO MOPOMIKOBOrO MaTepiamy
npecyBaHHs ~ (OpPMYBaJIM  IUIACTHHKY  PO3MipOM
27 x 8 My’ i Macoro 30 Mr.

[ImacTmHKM U1 3amucy CIEKTPiB y iHTepBaii
nosxun xBuas 4000-400 cm™ popmyBamucs i3 cymimi
JOCTIKYBaHOTO MaTepiany (4 mr) Ta mopomkoBoro KBr
(macoBe CITiBBiTHOIIICHHS 1:100). Cymim
TOMOTEHI3yBall y BiOpamiifHOMy MIIMHI BIPOIOBXK
5 xBunuH. Po3Mmip minactuHku ckiagas 8 x 20 MMZ, a il
Maca 20 mr.

st 3anmcy criexTpiB pinkodasnux 3paskis [IMC ta
OIIMC ix y BHUIIAOI TOHKOI IUIIBKM HAHOCHIM Ha
MOBEPXHIO MIACTUHOK MOHOKpHUcTaniunoro KBr.

CrnexTpu 3a3HaueHHUX MarepialiB 3HIManuCs 3
BukopuctanusiM dyp’e - cnekrpomerpa Thermo Nicolet
ta cnekrpoMerpa SPECORD MSO0.

lopomitnany CTIHKICTP XeMOocopOOBaHOTO
MOKPUTTS BCTAHOBIIIOBAIM 32 BIJHOCHOIO  MAacoio
MOJIU(DIKOBAHOTO  MPOAYKTY, IO  HE  BTpavae
rizpodoOHICTh i HEe MEPeXOIWTh Y BOJHE CEPEIOBHIIEC
NpU  KUIUSATIHHI  BOJAM pa3oM i3 JOCHIKYBaHHM
MmarepianoM BipooBx 0,5 roxunu [12].

BMicT MeTWIBHHUX Tpylm Yy XeMOCOPOOBaHOMY

MOKPHUTTI BU3HAYMJIM [IUIIXOM IX MOBHOT'O OKHCJIEHHS JI0
H,0 ta CO, npu HarpiBaHHI MOJH(DIKOBAHOTO NPOJYKTY
B TMOTOIi KuCHIO mpu Temmeparypi 750 °C  [20].
BumipsHy 3 qonmoMororo rasoaHaiizatopa Kinbkicte CO,
nepepaxoByBaiu B MacoBy jgosito CHz y 11 SiO;.

Il. Pe3yabTaTn ekcriepuMeHTy Ta ix
00roBOpeHHA

Outiro(nosi)mMetuiicuaan(ii)onu, OTpUMaHi B
pe3yabTati cipyaHokuciotHol mectpykiii [IMC, € mouti-

¢pakuiiinumu. Ha pucyHky 2 mokazaHi  TicTorpamu
MacoBoro posmominy  dpakmii  OIIMC 3a ix
TEeMIIEpaTypolo KWIIiHHA. MokHa OauyuTh, MO NpH
BUKOPDHCTaHHI eMyibraropa B IpOLECi KHCIOTHOI
JECTPYKIIii oMcC YTBOPIOIOTHCS oxiro(tmouti)-
100 q
B'E
§_ 80 A
=
3+
3 60 1 -0 dparuis 180°C
b 2 - [ paruin 250 °C
E 40 3 - W pakuis 270 °C
,E 4 - @ pakuis 300 °C
8 20 -
F
=
[
O -
1234 1234
a 6

Puc. 2. I'icrorpaMd  MacoBOro po3moAlIry (paxiiiii
oITiro (ol ) INMETHIICHIAH(1)0JIiB 32 TEMIIEPAaTypPOIO
ix KumiHHS oTpuMaHuxX npH 3mimysanui [IMC 400 3
15% H,SO, (a) Ta 15% H,SO0, i 0,5%
emyJiieraropa E30. (6).
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JUMETHICHIAH(I1)0M 3 HHU3BKOIO
KHUITIHHSL.

Opakuii OIIMC i3 TeMmmepaTyporo KHITIHHSI B
irTepBaui Big 180 1o 300 °C MOXyTh MICTUTH B JIAHIIOTY
Bix 4 mo 10 [ - OSi(CHj3),— ] rpym.

[IpuBeneni ricrorpaMu He BiZOOpakalOTh ICTHHHUHN
ckian ¢pakmii y MomudikaTopi, OCKIIBKH B Iporeci
BIITOHKM MOJIEKYJISIPHA Maca OKpeMHX (pakIiii Moxe
3pOCTaTH 332 PAaXyHOK MOJIKOHICHCAIT MaTHX MOJEKYI
OIIMC.

VY Tabmuni 2 HaBeleH! aHANITUYHI XapaKTePUCTUKU

TIMC 400 Ta OIIMC.

TEMIIEPATYPOIO

Taoaunsa 2
®dizuxo-ximiuni Baactusocti [IIMC 400 Ta
OJIITOMEPHOTO TMPOAYKTY

. . HaiimenyBanHs MaTepiamy
AHaNITHYHI - —
HOKA3HUKU IMC 400 OmniromepHuit

MIPOAYKT
Teuneparypa > 350 180-300
kumigas, “C
I'yctuna, T - em’® 0,965 0,976
YMoBHa B’SI3KICTB, C 40 45

baunmo, MmO TyCTHHa OJIrOMEPHOTO MPOAYKTY
cxmagae 0,976 T - eM” i € Ginbioro 3a rycruny [IMC.

3poctanHg ryctuHu OIIMC mnoB’si3aHe 3 TUM, IO
cymapaa Maca OHrpym Ha KIHOIX OJITOMEPHUX
MOJICKYZl OJWHHUII 00’eMy Marepiany TIepeBHILYE
CyMapHy Macy METWIbHUX TIpyN Ha KIHIX MOJIEKYJ
MC.

binpura BennunHa yMOBHOI B’SI3KOCTI OJIrOMEPHOTO
MPOAYKTY y TMOpiBHsHHI 3 B’s3kicTio [IMC o0ymoBicHa
MopdororiuHUM  ctaHOM  MoJekyn [20]. Monekynu
OJIITOMEPHOTO TPOAYKTY B TOPIBHSHHI 3 MOJEKYIaMH
I[IMC He ckpy4yloThcs B KIyOOK. AKTHBHA B3a€MOIis
Mix Mornekyidamu OIIMC cnpudnHIOE 3HAYHO OiNbIIHiA
omp pyHHYBaHHIO c(OpMOBaHOI CTPYKTYpH TpHU
MIPOXODKCHHI MPOIYKTY Yepe3 KaIijsip BiCKO3UMETpa.

Ha pwc.3 mnaBegeni IY cmextpu TIMC 400
(criexTp a) Ta 0JIIrOMEepHOTrO MPOAYKTY (CHEKTp 0).

AcUMeTpHYHI Ta CUMETPHUYHI BaJEHTHI KOJIMBaHHS
38’s3ky Si—O 'y TIIMC mnposiBastoThCsS  ABOMA
IHTEHCHBHUMH CMYTaMH IOTJIMHAHHS 3 MaKCUMyMaMH

BignoBigHo mnpu 1096 e’ Tta 1016 cm? (puc. 3,
CIEKTp a).
Cmyra npu 1096 em™t yIIMpEHa B HaIpPSIMKY

KOPOTKHX XBWJIb 10 1200 e,

Y nmecTpykoBaHOMY Marepialli CMYTH BaJCHTHHUX
KonuBaHb 3B’s3ky Si—O 3MiHIOIOTH CBOT 4acTOTHI
XapakTepucTuku. Maxkcumym cmyru npu 1096 emt
smimyetbcss g0 1092 cm™, a cmyra mpum 1016 em™
3cyBaeThes 10 1028 emt,

3MiHa YaCTOTHHX XapaKTEPUCTHK KOJWBaHb 3B’SI3KY
Si—O y [ecTpyKTHBHOMY Martepiami IIOB’s3aHa i3
PO3PHBOM CHJIOKCAHOBHUX 3B’SI3KiB y MOJIEKYJII JIIHIHHOTO
MONMIJUMETHICHIOKCAaHY 1 YTBOPEHHS OJIrOMEpHOTO
nponykry, 1o  wmictute  H[OSi(CH3);],OH Ta
(CH5)3Si[OSi(CH5),]OH, y SIKMX CTYMiHb
moJriMepu3ariii N i M OLIBIIOCTI MOJIEKYII CTAHOBHTE 5.

3a gammmu [21] TpW 3MEHIICHHI KiTBKOCTI Tpym
[-OSi(CH3),—] y ominiiitHomy IIMC MakcuMym
ACUMETPUYHUX KOJIMBaHb 3MILIYEThCS B JIOBIOXBUIILOBY

1448 644
o | |
o
, |
2904 1412 \
688
1092
® o
I I u344
g 2964
x 3712 3600 g
g I
3 )
o 3760 3640
|
2904
|
2968 | |
1016 800
T T T T T 1 M T T T T T
4000 3600 3200 2800 1600 1200 800 400

XBunboBe 4yucno, cm-’

Puc. 3. T4 cniexrpu nomigumernicuminokcany [IMC 400 (a) Ta KOMIO3UIIHHOT cyminTi
oJtiro(Iosni)IMMeTHIICHIaH (11 )oJliB ofepKaHol nuIsiXoM cipuaHokuciaoTHoi nectpykuii [IMC 400 (6).
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0011aCTh, @ CHMETPHYHHUX — Y KOPOTKOXBHILOBY 00J1aCTh
CHEKTpPYy. XapakTepHO, MO fAKpa3 Yy CIEKTpax
OJiTO(TI0JTi ) INMETHIICHIIOKCAaHy, IO MICTHTh II'STh
JUMETHICHIUIBHUX TPYI, PEECTPYIOTHCS CMYTH MpHU
1092 cv™ ta 1028 em™.

3MiHa YaCTOTH BaJICHTHUX KOJIMBAaHb CHJIOKCAHOBOI'O

3B’s3Ky npu  ¢parmeHtyBaHHi I[IMC € mposBoM
PO3MIpHOTO eeKTy.
3a3HaueHHi e(eKT XapaKTepHUH TaKoX IS

HaHOYACTHHOK miporennoro SiO; [22]. I3 3MeHIIeHHAM
po3Mipy rIIo0y KpeMHE3eMy Y MeKax BiJl 56 HM 10 7 HM
MakCUMyMH CMYT, [0 HaJeXaTb BaJCHTHUM Ta
nedopmaniiHIM KOJMBaHHSIM CHIJIOKCAHOBOTO 3B’SI3KY,
3MILIYIOTBCS. B HANpPSIMKY JOBTUX XBHJIb. 3MEHIICHHS
YaCTOTH TAaKOTO BHUIY KOJHMBaHb BKa3ye HA 3POCTaHHSI
JIOBXKHH CHJIOKCAHOBOTO 3B’ 13Ky B MJINX YAaCTHHKAX.

Y Hamomy Bumanky JgiHiHHI Monekymn I[IMC e
(aKTHYHO HAHOYACTWHKAMH, TIOCKITbKH 3MCHIIYIOUH
CBOIO BIIbHY €HEPril0 MOJICKYIH CKPYYyIOTBCS B
cripanenonioOHui KIyOoK.

Hedopmaniiini  acumerpudHi Ta  CUMETPUYHI
konuBaHHA 3B 513k C—H 3B’43Ky B METWJIBHUX TpyIax
MPOSIBISIFOTHCS BIIIOBITHO CEPEHBOIO 32 IHTEHCUBHICTIO
cmyroro mpu 1416 cM™ Ta cmaGKoI CMYrow mpH
1448 cmt [21,23,24]. BaneHTHUM acCUMETPUYHUM
KOJIMBaHHsIM maHoro 3B’s3Ky y CHjrpymax IIMC
HaJIe)KUTh IHTGHCHUBHa cMyra mpu 2968 em™. Cmyra
CHMETPHYHHUX KOJHMBaHb Ma€ Mally IHTCHCHBHICTH 1
peectpyeThes npu 2904 emt,

[HTEeHCHBHI CMYTH TOTTHHAHHSA 3 9acToToro 800 cM’
ta 1264 cm™ XapakTepHi U1 BaJICHTHUX Ta aedopma-
IMHUX CHMETPUYHUX KOJMBaHb 3B’ 513Ky = Si— (CHj3),.

XapakTepHo, 1110 B OJIIFOMEPHHX CIIOJIyKax, BAJICHTHI
KOJIMBAHHS 3a3HAay€HMX 3B’A3KIB ICTOTHO 3MIIlEHI B
JIOBFOXBHIIbOBY 0071aCTB 10 756 cM™ .

BanenrHi KOJIMBaHHS TPUMETHIICHIIIIBHUX
rpynyBaib —Si(CH3); y TIMC peecTpyroThCs CMYroro
864 cM™, a B oiroMepHuX criomykax — 884 cv ™,

Cmyru 3 makcumyMmamu npu 704 cm™’ Ta 688 cM
BinnoBigHo y cmektpax [IMC Ta OIIMC Hamexats
nedopmariiiinum konuBaHHAM 3B’ 13Ky — Si— (CHs)s .

VY cmektpi [IMC peecTpyeTbes He3HaYHa KUTBKICTh
MonekysipHoi Boau. KommBanHa 3B’s3ky O-H y
MOJIEKyJIaX BOJH IPOSBISIOTECS CMYTaMH B 1HTEpBaJIi
3760-3600 cm™* Ta 1624 cm™.

Cmyry npu 844 cm™ y crmextpi OIIMC  wmm
npunucyeMo  AeopMariifHIM KOJHMBAHHAM 3B SI3KY
=Si—OH.

Cra6ki 3a inTeHcuBHicTIO cMyru 608 cM™ y crekTpi
IIMC i 644 cm? y cnektpi OIIMC cnig BimHeCTH 1O
nedopmaniiinux konuBans Mictka —O—Si—C=.

1

1

IIpouec  MomudikyBaHHS TOBEPXHI  YACTHHOK
miporeHoro kpemHedemy OIIMC BkmOYaB  Taki
oreparii:

- 3aBaHTAXXCHHA B HEP)KABIIOUMH peakTop 00 eMoM
6 m° 80 kr aucnepcHoro SiO, CTpyMeHeM MOBITPS;

- 3aMiIIeHHs TOBITPSI B peakTopi Ha ra3omnoxiOHMI
a30T;

- HarpiB peakTopa 1o temrneparypu 220 °C;

- mogayy B peaktop 5,0-9,0 kr  momepeaHbo
Harpitoro o temneparypu 160-180 °C moaudikaropa-
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IpeKypcopa HUISIXOM HOTo pO3IHIICHHS;
- cyMmimeHHs Moau¢ikaTopa 3 KpeMHE3eMOM Ipu

Oe3nepepBHOMY epeMilIyBaHHi TTOPOIITIKOBOTO
MaTepiairy mpoTsIroM 3 TOIUH;

- OXOJIODKEHHSI ~ peakTopa 3  MOIU(IKOBAHUM
HPOAYKTOM;

- BUWIyYEHHS AarperaToBaHMX 4YacTHHOK (Tpity) i3
MOPOIIKOBOTO MPOIYKTY B anapaTi «KHILUITIOTO Mapy»;
- TPAHCIOPTYBaHHA  T'OTOBOTO MIPOLYKTY

HaKOIMYYBaJILHUN OyHKep.

3anponoHoBaHMid criocid MoaudiKyBaHHS MMOBEPXHI
YaCTHHOK ITIPOr€HHOTO KpEeMHe3eMy, L0 0a3yeTbesi Ha
BUKOPUCTaHHI B SKOCTI MoaudikaTopa-mpeKypcopa
OJIITOIMMETHIICHIIAH(/T )OJTiB,  TO3BOJISIE 32  HHU3BKUX
Temmeparyp xemocopoOuiiiHoro mporecy (~220°C) i
MaJIuX BUTPAT MOAudikaTopa, mo ckiaaaoTts 6-10 % Bix
MAacH ITOPOIIKOBOTO MaTepiary, MoBHicTIO 3amictut OH
TPYIH TOBEPXHI 1 c(hOpPMYBAaTH TiIPONITUYHO CTiHKe
mokputta 3 BMmicToM 2,0-3,5 MMoms CHypyn y 11
SiO,. Tigpomituuna crifikicts (TiApohOOHICT) XeMo-
copboBaHOro MOKpUTTs cTaHOBMIA 98-99 %.

Cuijz 3a3Ha4MTH, 0 BenMka IineHicTs CH3 rpyn B
XeMOCOpPOOBaHOMY MOKPHTTI JOCSTAEThCS IPU MallMX
BUTparax Moaudikatopa. Bonu B 2-4 pa3u € MEHIIMMU B
MOPIBHSHHI 3 BUTpPAaTaMH MpPU OJIEpKaHHI BITYM3HSIHHX
MPOMHUCIIOBUX MapOK METHIKPEMHE3EMIB.

IIpocrexxmmo 3a 3mimamm B[4 cmekrpi
MoIu(piKOBaHOTO KpeMmHe3emy (puc. 4, cCHmekTp B). Y
BKa3aHOMY CIIEKTpI MOSBIISIIOTHCS] IHTCHCUBHA CMYTa IIPU
2964 cv’ Ta HesHauHa 3a {HTGHCHBHICTIO CMyra
2904 CM'l, o0  BIAMOBINAIOTH aCUMETPHYHUM  Ta
CUMETPUYHUM KOJMBaHHIM 3B’s3Ky C —H meTunbHHX
rpyn  OJIIrOMETHICHIOKCAHOBOTO mOKputTs [21]. YV
JIOBFOXBWJILOBIH ~ 00JIaCTI  CIEKTPY  PEECTPYIOTHCS
intencuBui  cmyrm  802cmt  ta 1261 cm”,  mo
BiAIIOBINAIOTH BaJICHTHUM Ta nedopmaniiHuM
CHUMETPUYHHM  KoiuBaHHAM 3B’s13Ky =Si — (CHy);.
KonBaHHS TPUMETHIBHUX TPYII MPOSIBISIOTHCS CMYTOIO
860 cm ™.

Y XeMocop0OOBaHOMY CTaHI YacTOTa BAJICHTHHX
KOJIMBaHb JUMETHJICHIIUIBHUX TPyl CyTTEBO 3pOCTaE B
MOPIBHSHHI 13 YacTOTOIO KOJIMBaHb 3a3HAYCHUX TPyl y
OIIMC. lle Bka3ye Ha 3MEHILEHHS JOBXXHHHU 3B’S3KY 1
3aCBIYY€E HANPYKEHHH CTaH XeMOCOPOOBAHUX MOJIEKYJI
OJIITOMETHJICHIIOKCAHY.

Pa3om 3 1juM 3a 3MiHAMH B CIIEKTPaX KPEMHE3EeMHOTO
MaTepially MOXHa BISIBUTH CTPYKTYpHY IepeOyaoBy B
yactuakax SiO, .

MakcumyM iHTEHCHBHOCTI cmyru npu 1109 emt y
CHEKTpI  BUXIZHOTO KpeMHE3eMy, [0 HaJEeXHTh
ACHMETPUYHMAM BAJEHTHUM KOJIMBAHHSIM CHJIOKCAHOBOTO
3B’s13Ky (puc. 4, cniekTp a), 3Mmimyerbess 1o 1095 emt y
cekTpi momudikoBanoro SiO, (puc.4, CcHEKTp B).
AHanoriyHa 3MiHa XapakTepHa JUIsl CIIEKTPAIBHUX JIiHIH,
OB’ I3aHUX 3 nedopManiiHUMH BAJICHTHUMU
KoJMBaHHIMHU MicTka Si— O—Si 3a3HaueHnx Marepiaiis
(cMyru 472, 469 cm™ Ha criekTpax a i B).

XemocopOrris 0JTiro(T0JIi ) AMMETHIICHIIOKCAHY
BUKJIMKA€ PpEJIAKCallil0 CTPYKTypH B IOBEPXHEBOMY
npomapky vactTuHok SiO,. Bona 3HiMae BHPOKEHHS
OKpEeMHX KOJIMBHHX MOJ| KpPEMHE3eMYy, BHKIIHMKaHE
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NMponyckaHHSA

3748

808

| [
1109 472

4000 3600 3200 2800

1600 1200 800 400

XBunboBe 4yucno, cm-!

Puc. 4. I4 ciextpu miporeHHOro KpeMHe3emy «Acui 300»_(a) Ta opraHOKpeMHE3eMiB OTPUMAaHUX 13
BUKOPHUCTAaHHAM MoauGikaTtopa-npexypcopa [IMC 400 (6) Ta cymimri oxiro(roi)muMeTiiician(1i)omis (B).

CIIOTBOPEHHSAM CTPYKTYpHHX TeTpaeapi SiO, BHACTITOK
nii Ha mauti yacTUHKE JlamacoBoro THCKy. [laHe siBuIie
CYIPOBOJIKYETBCS 3HUKHEHHSM y CIIEKTpI
MOIU(IKOBAHOTO KPEMHE3EMY CMYTH IpH 972 em™.

XapakTepHOI0  OCOOJNHBICTIO  XeMOCOPOILIHHUX
NpoLECiB Ha MOBEPXHI YaCTHHOK BHMCOKOJIMCIIEPCHOTO
KpEeMHE3eMy € Te, IO 3B’s13aHi CHJIAHOJBHI IPYITH y4acTi
B HHMX NpakTHYHO He OepyTh [25]. Lle mposBiseTbes B
TOMy, IO XiMidHa OOpoOKa MOBEPXHI KpeMHE3eMy
pizHUMH HEOpraHIYHUMH, OpTraHIYHAMHU Ta
KpeMHiiopraHiuHMMHU pedyoBHHaMU (3a BuHsATKOM D,0 Ta
HF) nmpuBoauTs 10 3MeHIIEHHS a00 TOBHOTO 3HUKHEHHS
JINIIE CMYTH BUTHHHX CHIAHONBHUX Tpym mpr 3750 cm™,
IIpn npomMy iHmI cMyrd B iHTepBanmi wactoT 3650-
3100 cM™ CBOI0 IHTEHCHBHICTH CYTTEBO HE 3MiHIOIOTH
[25,26].

ABtopu [27,28] BBaXKarOTh, 1[0 YTBOPEHHS BOJHEBUX
3B’s3kiB Mk cycigHiMu OH rpymamu 3aBakae ydacrti
TaKUM CWJIAHOJILHMM TpynaM B aJcopOLifHMX Ta
XeMOCOPOLIHHUX MpoIecax.

XemocopOrris OJIIrOTIOTIMETHIICHIIOKCAHY
NPUBOAMTH IO TOBHOTO 3HUKHEHHI B  CHEKTpi
Mou(ikoBaHOTO KpeMHeseMy cMyru 3748 cm™ (puc. 4,
criekTp B). [Ipu koMY peecTpy€eThCS iCTOTHE 3MEHITICHHSI
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IHTEHCHBHOCTI IIMPOKOI CcMyrn B iHTepBam 3656-
-1
3100 cm .
3a3HayeHi 3MIHH B CIEKTpax MOIU(IKOBAHOTO

KpEeMHE3eMy BKa3yrTb, IO He Tinbku BithbHI OH rpymm
(3748 cm), ame i 3B’s3ami  cuiaHONBHI  rpymH
(3550 cM™) Gepyr yuacTh y (opMyBaHHI XeMoO-
copOoBaHOTO MNOKPHUTTA. IIpy IOMY MOTIPHIYIOTHCS
YMOBHU JJI1 YTPUMYBaHHs Ha MOBepXHi yacTHHOK SiO,
KOOPJWHAIIINHO 3B’SA3aHUX MOJIEKYJ BOJH, a TaKOX
MOJIEKYJT BOJH, IIO YTBOPIOIOTH MIIHI 3B’S3KH 3
KOOpAHMHALiNHOK Bomol0 (3540 cm™) Ta  Momekyn
diznano copbosanoi Boxu (3450 cm™).

Benmka IminpHICTE IUMETHICHIUIBHUX Tpyon y
XeMOCOpOOBaHOMY IOKPHUTTI €KpaHYe CTPYKTYpyOdy
mito  wactuHoKk SiO, Ha opraHiyHi = JgECHepCiiHi
cepenoBuiia [11]. Ile nmo3Bomsie  3acTOCOBYBaTH
Mo (hiKOBaHUH TIPOJIYKT ULt HaIlOBHEHHS
CHJIIKOHOBOTO Kay4yKy.

Jns  TOpiBHAHHA Ha  PHUCYHKY 4  HaBejeHHH
IY cnextp kpemuesemy Momudikosanoro [IMC 400 npu
temrieparypi 220 °C (criektp 0).

Bxazanuii TemmepaTypHUl PEXHM He 3a0e3redye
(dbopMyBaHHS CYIIIBHOTO XeMOCOPOOBAHOTO TIOKPHUTTS.
V criektpi MOIU(iKOBAHOTO KPEMHE3EMY PEECTPYETHCS
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cmyra 3748 emt. 1i wasBHicTh 3acBiguye, IO HE
Bci BimbHI  OH -rpymum  npuiiHsim — yyacte  y Muponwk I.®. — 1oKTOp XIMIYHHX HAyK, IPOPEKTOP 3
xeMocopOIiitHoMy Tporeci. HAyKOBO1 po0OTH;
Kypma C.A. —xaHmuaaT TEXHIYHMX HAyK, JOICHT
kadenapu opraHigHOi Ta aHANITHYIHOT XiMil;

Bucnosku Tepzens T.B. — acmipant Kadeapu TEOPETHUHOI i
MIPUKIIATHOT XiMii;

Buxopucranus B SKOCTI MoAudikaTopa-IpeKypcopa Boponin €.M. — xaHgunaT XiMiYHUX HayK, CTapIIdi
OJIro(Ioi) IMMEeTUIICUIAH(1)0JIiB, OTPUMAHUX LIIIXOM HAYKOBHH CITIBPOOITHHUK;
CIPYAHOKHUCIIOTHOI JECTPYKILI IMOJIiAMMETIIICHIIOKCAHIB, Yennoun B.JI. — MonoAIMiA HAYKOBUH CIIBPOOITHHK
TO3BOJISIE Y M’KHX TEMIIEPATyPHHX YMOBAX i IPH MaIlHX kadeapu MaTepiaJo3HABCTBA i HOBITHIX TEXHOJIOTIH.
BUTpaTax c(popMyBaTH B  Tpomeci  XeMocopOmii Kypma O.C. —acmipant Kadeapu OpraHidHoi Ta
T1APaJITUYHO CTIMKE IOKPUTTS Ha ITOBEPXHI YaCTHHOK AHAJIITHYHOL XiMil.

MiPOTEHHOTO KpEeMHe3eMy 3 BMICTOM METHIIBHUX TPYII
2,0-3,5 MMonb y 1 1 SiO, .
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XeMocopO1ist OJTIroNoNIIMETHICHIIOKCAHY Ha IIOBEPXHI MIPOr€HHOT0 KPEMHE3EMY
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The Chemosorbtion of Oligomeric Polymethylsiloxane
on Surface of Fumed Silica
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The paper proved the possibility of using oligo(poly)methylsilanediols, obtained by the sulfuric acid destruction of
polydimethylsiloxane PMS 400, as a precursor modifier for hydrophobization of the surface of pyrogenic silica particles.

It is shown that when the temperature of the chemisorption process is low (~220 °C) and the consumption of the mentioned
modifier is low, the OH groups of the surface are substituted and the hydrolytically stable cover containing 2.0-3.5 mMole of
methyl groups in 1 g of SiO; is formed.

Modified silica will be provided for use as a filler of silicon rubber.

Key words: fumed silica, methylsilica, chemosorbtion, polydimethylsiloxane, oligo(poly)methylsiloxanes, silanol groups,
methyl groups, siloxane bond.
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