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BBenenne. 3071b-renb Npouecc ABIseTcs 6a3ucoM I NEPCHEKTUBHON U Pa3BUBAIO-
IIEHCS TEXHOJIOTMH U3TOTOBJIEHUS PA3IMYHBIX (YHKIIMOHAIBHBIX MAaTEPUAJIOB: OPOLIKOB,
HOKPBITUH, KEPAMHUKH, CTEKOJI — KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI B Pa3IUUHBIX 00JIac-
TAX IPOU3BOJCTBEHHOM M HayyHOH JesTeabHOCTH. ONTHKA, ONTOIEKTPOHUKA, HAHODJICK-
TPOHUKA, METAJUTYPIUs, MEIULUHA — 3TO JMIIb HEKOTOPHIE HAINPABICHHUS BO3MOKHOI'O
IPUMEHEHUS] MaTEPHAJIOB, IOJTYUYEHHBIX 30J1b-I'€JIb METOAOM.

B xone paboTsl Oblia oTpaboTaHa 30Jib-Tellb METOJMKA ITPUTOTOBJICHUS IJICHKOOOpa-
3yIOIMX PacTBOPOB HAa OCHOBE OPraHMYECKUX COCIMHEHUI KPEMHUs, UCCIIEI0BaHa 3aBUCH-
MOCTb BPEMEHH CO3PEBAHUSA 30151 OT UCXOJHOIO COCTaBa, BIMSHHUE THUIIA KAaTalu3aTopa Ha
CO3pEBAHUE U CTAOMIIBHOCTD 30715, a TAKXKE UCCIIEI0BAHA IIOBEPXHOCTh MOIYYEHHBIX TOHKO-
IUICHOYHBIX IMOKPBITHH C MOMOILBIO0 CKAHUPYIOIIETO 30HJ0BOr0 MUKpockona Solver P47.

Merouka 3KkciepyuMeHTa U €ro pe3ybTaTbl. B oUMIlieHHOM MEPHOM CTaKaHe CMELINBa-
mu terpasdtuioprocriukar (TO0C) u abcomoTHbIN 3TUoBbIN crupt (99,5 %). [onydeHHyIO
CMECh MepeMelMBaIi 10 NojHoro pactBopeHust TOOC B satunmoBoM cniupre. B npyrom mep-
HOM CTaKaHE CMELIMBAIM JUCTUUIMPOBAHHYIO BOJAY M KaTaaM3aTOp — KHUCJOTY JO IOJHOIO
pacTBOpEHHUA. 3aTEM COACPKUMOE CTAaKaHOB CMEIIMBAIM. B pe3ynpTare 3K30TEPMHUECKON
peaKLyy ruIpoIn3a coiepKuMoe crtakana Harpesaercst 1o 50-60 °C. Yepes 40—-60 MuH cMech
OCThIBaJIa 10 KOMHATHOW Temrieparypbl. [lomydeHHbIA 30J1b BBIACPKUBAIM TP KOMHATHOM
TEMIIEpAType AJIsl CO3PEBAHMUS MTOCIIEIHETO B TeueHue 1—3 Henemnb.

Kak u3BecTHO, MI€HKOOOpa3yIoLHii pacTBOp 00J1a1aeT ClIOCOOHOCTHIO (POPMHUPOBATH
IIPOYHBIE U OJHOPOAHBIE MOKPBITUS TOJBKO I1OCJIE ONPEACIEHHOIO BPEMEHHU BBIICPKKU.
OT0 BpeMs 3aBUCUT HEMOCPEACTBEHHO OT COCTaBa U COOTHOLIEHHS] KOMIIOHEHT. Bo Bpems
«CO3pEBAHUM» 30JI1 B HEM NPOTEKAIOT OJHOBPEMEHHO (IIpU KHMCJIOM KaTajau3aTrope) Ipo-
1iecchl THApon3a U noaukonaeHcanuu [1]. CkopocTs MpoTeKaHUs 3TUX peakLHil CyIecT-
BEHHO 3aBUCHUT OT cocTaBa 30Jis. [l03ToMy BiIMsSHME MOJIBHOIO OTHOILIEHHUS aHAIU3UPOBA-
JIOCh HA OCHOBAaHUM M3YUYEHHUs MTOBEIEHUS 30JI€H pa3IMYHOI0 COCTaBa IMOC/E UX BBLACPKKH
npyu KOMHaTHOW Temmeparype. IIpu yBelndeHHH BpeMEHHM CO3PEBaHUS 30JIs TOJIIMHA
IUIEHOK YBEJIIMUMBAETCS U COCTABIISIET BEUUMHY B 1uamnasone 0,1-0,2 MxM.

Bsi3kocTh pacTBOpa, MOABEPraroIerocs ruApoiin3y 1 NOJUKOHACHCALUH, 3aBUCUT OT
BPEMEHHU U CBsI3aHa C pa3MepoM 4YacTull. Yem OoJblie MOJIEKYJIbl, TEM BBILIE BA3KOCTb.
Takum oOpa3om, 1000e U3MEHEHHE MapaMeTpoB MepepaboTKH, KOTOPOE BBI3BIBAET POCT
BUJMMOTO pa3Mepa 4acTull, NOBbIIIAET BS3KOCTh [2]. Hanpumep, 30ib-renbHbIe 00pa3Libl
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KpeMHE3eMa C KaTalu3aTOPOM-KUCIOTOM UMEIOT Oosiee BBICOKYIO BSI3KOCTh PAacCTBOPOB,
YeM HEeWTpajbHBIE WM C KaTalu3aTOpOM-OCHOBaHHMEM. B Tabin. 1 mpexacramieHa 3aBHCH-
MOCTb BPEMEHU CO3PEBAHUS PACTBOPA OT UCXOIHOTO COCTAaBA 30JIsl.

CBeXenpuUroToBJIEHHBI PacTBOP, COBEPIICHHO CBOOOHBIN OT CIEI0B KUCIOTHI, IPU
HAHECEHUM €ro Ha MOBEPXHOCTh CTEKJIAa Hcrapsercss 0e3 BCAKOro ocajaka. Tonbko mocie
CO3PEBaHMsI PACTBOPBI CTAHOBSITCS T'OJIHBIMHU ISl 00pa30BaHUS IIJICHOK.

Tabauya 1
3aBHCHMOCTH BpeMeHH CO3pPeBaHNs PacTBopa
OT UCXOAHOI'0 COCTaBa 30J11
Moas H,O/Moas TEOC Bpemsi co3peBaHHs pacTBOpa

10,8 McHee 3 9

6,2 124

4,0 24 g

2,7 5 nmHer

2,0 15 nueit

1,6 20 nHew

[Tporecc co3peBaHMs ATHX PACTBOPOB MOMKET JUTUTHCS OT HECKOJIBKHX YacoB JIO He-
CKOJIbKAX MECSIeB. BpeMsi co3peBaHMs pacTBOpa MOXKET OBITh COKpAIlIeHO BBEICHUEM
B paCTBOPHBI KaTAJIM3aTOPOB — HC3HAYNUTCIIbHBIX I[O6aBOK KHCJIOT, aMMHUaKa WK OpraHru4ec-
CKHUX aMUHOB (IMpUINHA, aHWJIMHA U T. 1.). Hanumuue KUCIoTh B pacTBOpPE OMpenesseT He
TOJIBKO CKOPOCTB TIPOIIecca CO3peBaHus, HO U Ka4eCTBO MOTy4aeMbIX IJIEHOK (TabiI. 2).

Tabauya 2

3aBHCHMOCTH Ka4eCTBA MOBEPXHOCTH IUIEHKHU
OT COJIepPKAHUS KHCJIOThI B pacTBOpe

Conep:xxanne HNO;, m1/100 mJ1 pacTBopa Ka‘iziz)lz(;::;zl;p;::;):;:4 1
0,01 HepaBHomepnas
0,05 HepasHnomepHas
0,1-0,5 PaBHOMEpHAas
0,8 HepaBromepHnas
1,00 OTaenbHbIE BKIIOUCHUS

Ha nnutensHOCTH CO3peBaHUS PACTBOPOB OKA3bIBAIOT BIMSHHUE KAaTaIH3aTOPBI — pas-
avyHble BUIBI KUCIOT (Tadin. 3). [lpu ommHakoBoM 3HaueHWM pH CKOpoCTh co3peBaHHS
U WX CBOMCTBA B NMPHCYTCTBUU Pa3IMYHBIX KUCIOT pa3n4Hbl. Hanpumep, BBeneHUE pac-
tBopoB HF yckopsieT co3peBanue IeHKOOOPa3yIONIMX PacTBOPOB, HO IIPU 3TOM OHU CTa-
HOBSTCS HECTAOMJIbHBIMU: HAOJIFOACTCsl OMAJICCIICHIINS, U3MEHEHUE BSI3KOCTH PacTBOpa
U rejgeoOpa3oBaHue. 3aMEUCHO Takxke, uTo n006aBku pactBopa HCl yBennuuBaroT aare3uto
KPEMHE3EMHBIX TUICHOK K MIOBEPXHOCTH CTEKJIA.
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Tabauya 3

Buausinue Tuma KaTa/Jm3aTopa HA CO3peBaHHEC U TOAHOCTDb pacTBOpa

BBoaumast KucJioTa Co3peBanue pacTBopa, 4 TogHocTh pacTBOpa
HCl 6 CTaOWMIIBHBIN B TEUCHUE MecsIa
H,SO, 120 CTaOuNbBHBIN B TEUEHNE MECHLIA
HNO; 48 CTaOWILHEIN B TEUEHNE MeCALa
CH;COOH 120 Uepes mecsil — onallecleHIus

BBenenue B mieHK00Opa3yomuii pacTBOP BMECTO KHCIOTHl aMMHUAKa WJIM OpraHuye-
CKHUX aMHHOB MPHUBOJUT K U3MEHEHUIO CTPYKTYphI IJIeHOK. [lo0aBieHre aMMuaka 1mno3Bo-
JSIeT TOJIYYUTh TUICHKH KpeMHe3eMa C MOBBIIICHHOW MOPUCTOCTHIO U MEHBILINM IOKa3aTe-
nem mipenomienus (n = 1,36—1,38 Bmecto 00b1yHOTO 72 = 1,44 B IPUCYTCTBUM KUCJIOTHI).
3710 c0cOOCTBYET YMEHBIICHHIO OTPAXKEHHUS CBETAa OT IOBEPXHOCTH CTEKJIA.

['oToBBIE 30/1M HAaHOCWIM Ha 3apaHee IOATOTOBJICHHbIE MOJJIOKKUA U3 KPEMHUS
U KBapLEBOrO CTEKJIa METOJIOM LieHTpUdyrupoBanus. [locne HaHeceHUs: MOITy4YeHHbIE 00-
pasipl MoOMemaad B My(QenbHYIO Te4b JUIS IOIIaroBOM TEepMOOOpabOTKH Ha BO3IyXe
ot 100 no 450-500 °C. Ilpouecc BbICBIXaHUS HAYMHAETCS HA MOBEPXHOCTU IOKPBITHUS.
s obecrieuenus: cBOOOIHOTO yJalI€HUs MapOB PACTBOPUTENICH M3 HUKEJEKAIIUX CIOEB
IpOIIeCC CYUIKH BEJETCS MOITAIHO.

B pamkax npoBeneHHOH paOOThl METOJIOM aTOMHO-CHUJIIOBOM MUKPOCKOIIUU OBLITN HC-
CJIEZIOBAaHBI MIOBEPXHOCTH 30J1b-T'elb IUICHOK, IPUTOTOBJICHHBIX U3 30JI€i Ha OCHOBE TEeTpa-
STWIOPTOCWIMKATa U BUHWITPUAITOKCHCHIaHA. M300paskeHus: ObUTM IMOJIYyYEHBI C MOMO-
IIbI0 CKaHUPYIOIIET0 30HI0BOr0 MUKpockorna Solver P47.

Puc. 1. ACM-u300pakenue u pacripezieienue (a3 MoBepXHOCTH IJICHKH,
NPUTOTOBJICHHOI Ha OCHOBE TETPadTUIOPTOCHINKATA

Puc. 2. ACM-u300pakenune u pacrpezienenue (a3 moBepXHOCTH IJICHKH,
IIPUTOTOBJIEHHOIN Ha OCHOBE BUHMITPUITOKCUCHUIIAHA
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[TokpbITUS ABISIOTCS CIUIOUIHBIMUA Ha POBHOM MOBEPXHOCTH KPEMHHS U Ha MOBEpX-
HOCTHU CO CJIOXHBIM npodrteM (puc. 1 u 2). ®a30BbIi aHAIH3 TOKA3BIBAET, YTO TTOKPBITHS
SBIISIOTCS OJTHOPOAHBIMU TI0 BCEH CKaHUPYEMOI MOBEPXHOCTH TUICHKH (puc. 1 u 2).

3akmouyenune. OTtpaboTaHa METOAMKA NPUTOTOBICHHS CTAaOWIBHBIX IUICHKOOOpa-
3YIOIIUX PACTBOPOB U MOJYyYEHHUs TOHKOIUICHOYHBIX KOMIIO3UIIMHA Ha OCHOBE OpraHu4e-
CKUX COEIMHEHUH KpeMHHus. McciaenoBanbl MOBEPXHOCTH MOKPHITHIA, IPUTOTOBICHHBIX U3
30JI€i1 Ha OCHOBE TETPAITHIOPTOCUIINKATA.

[TosrydyeHHble B pe3yibTare pabOThl JaHHBIE MOJIOXKEHBI B OCHOBY JAJBHEHILEro U3y-
YeHUs] METOJIUKUA (POPMUPOBAHUS TOHKOIIEHOUHBIX 30Jb-Teb MOKpPHITHH. [lomyueHHbIE
SiO; 3015b-T€Nb MOKPHITHS MOTYT HAWTH CBOE MMPUMEHEHHUE B ONITUKE ¥ ONTOAIICKTPOHHKE.
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