OoOpani npaui 4-1 MiskHaAapoAHOTI HAYKOBO-TeXHIYHOI KOHepeHIil

Oopani npayi 4-i Mixqicnapoonoi HayKko80-mexHiuHoi KoHpepenuii
3 OyodigenbHUXx mamepianie, KOHCMPYKYiil ma cnopyo
«ITPOBJIEMH HAJJIHHOCTI TA IOBTOBIYHOCTI IH)KEHEPHHX
CIHIOPYJ I BY/IIBE/Ib HA 3AJII3BHUYHOMY TPAHCIIOPTI»,
24-26 keimna 2013 p.
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kano. xim. nayk 0.C. Kazanoscokuii

(TOB «Kaniman Meneoxcmenmy, m. Xapkis),
inac. O.B. I'paooodoes (TOB «BLLK»y,
Xapkiecvka 0o:1.)

A.A. Plugin, A.N.Plugin,
A.S.Kaganovsky, O.V.Gradoboev

KOJIOITHA XIMIS TA ®I3UKO-XIMIYHA MEXAHIKA SIK OCHOBA
BUPOBHULTBA PECYPCO3BEPII'AIOYNX MIHEPAJIBHUX
B’SKYYUX PEHOBUH TA BUCOKOE®EKTUBHUX
KOMITO3UIIMHUX MATEPIAJIIB HA IX OCHOBI

COLLOIDAL CHEMISTRY AND PHYSICAL AND CHEMICAL
MECHANICS AS THE BASIS FOR THE PRODUCTION OF RESOURCE
MINERAL BINDERS AND HIGH-PERFORMANCE COMPOSITE
MATERIALS BASED ON THEM

ITocranoBka mnpoOaemu. Iloprnann-
IIEMEHT 1 KOMIIO3UIIIMHI MaTepiajii Ha HOro
OCHOBI — OeToH, 3ami300eToH 3 KiHIg XIX —
movyarky XX CT. JO0 TENepilllHbOTO0 Yacy €
OCHOBHMMHU KOHCTPYKIIHHMMHU MaTepiajaMu.
He ouikyroTbcsi paaukanbHi 3MIHU 1 Y
Hailomkyomy MailoyTHboMy. binmbin toro, y
Halll 4Yac BJIACTUBOCTI MOPTIAHALIEMEHTY 1
OeToHy YJIOCKOHATIOIOThCH, e
YIIOCKOHAJICHHST TTPUCKOPIOETHCS, 3'SIBISTFOTHCS
HOBI BHMJIM OETOHY — CaMOYILIUIbHIOIOUH,
BHUCOKOQYHKITIOHAJIbHUH, peaxuiiiHo-
MOPOILIKOBHM, Tady3i HOro 3acTOCyBaHHS
MPOJIOBXKYIOTh poO3IIUproBaTucs. Tak, Hecydi
KOHCTpYKLIi Bcix xmapouociB 1920—70-x pp.,

y T.4. 3Hamenutux Chrysler Building, Empire
State Building, World Trade Center, Sears
Tower — BHKIIOYHO MeTajaeBi, Toml K
pexopaHi xmapodocu Asii 1990-2010 pp., Taki
sk [lerponac, bypmk-Xamida, 3BeneHi Bxke 13
3a111300€TOHY.

Buxonsun 3 BHKIQJEHOTO, MOXHA
CTBEpP/KYBAaTH, IO TEXHOJOris OETOHy Ha
ChOTOJIHI  MEpeXHBA€E  HAYKOBO-TEXHIUHY
PEBOJIIOLIIO 3aBJISKH IHTEHCUBHOMY PO3BUTKY
Hayknk Tipo ©OetoH 1 momiOHI  Homy
KOMIIO3ULINHHI Marepiaqn — OEeTOHO3HABCTBA.
beroHO3HABCTBO €  MDKIUCIUILIIIHAPHOIO
rajgys33i0 3HaHb, IO BHBYAE MPOIECU
TBEPAIHHS 1 pyHHYBaHHS B’ SDKYYHMX MaTepiaiiB
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1 OeToHy 3 mo3uLiN (yHIAMEHTAIBHUX HayK.
Jleski 13 BHJATHUX BYEGHHMX Yy Traiysi
0ETOHO3HABCTBA HABITh Y HAa3BaxX CBOIX Ipallb,
[0 BXK€ CTalM KJIACHYHUMHU, MIAKPECITIOBAIN
iX TpyHTyBaHHS Ha (pyHIaMEHTATbHUX HayKaX
— izum [1], ximii [2—-6], di3uuHiid Ximii B
uitomy [7—10] abo ii po3ainax, B OCHOBHOMY
tepmoauHamiti [11-12], maremaruii [13-16]
1 HaBiTh reostorii [17].

[IpoTe Takmii BaXXIMBUH 1 AyXKe TUTITHAN
po3ain ¢i3uyHOi XiMmii, K KOJIOigHA XiMis, 3a
JYMKOIO aBTOpiB, y OCTOHO3HABCTBI JOTEIEp
3aCTOCOBYBaBCS HENOCTaTHBO €(EKTUBHO 1
JIUIIE OCTaHHIMU pOKaMu 3’ SIBUWIKMCH Mpalli, /e
CHUCTEMHO BHKJAJEHA KOJOIMHA XIMid JUIsL
[IEMEHTIB, OCTOHIB 1 KOHCTPYKIIi i3 HuX [18-22].

Mera polGoTtHm — BHUKJIAQAEHHA Y
KOHIIEHTPOBAaHOMY BUTJIAIL HaWOUIbII
BOXJIMBUX IIOJIOXKEHb KOJIOIAHOI XiMii Ta
(hi3UKO-XIMIYHOT MEXaHIKHM IIEMEHTIB, OCTOHIB
1 KOHCTPYKIi# 13 HUX.

IcTopuunmii Hapuc PO3BUTKY
KOJIOiZHOI  Ximii Ta  (isuko-ximiuHol
MeXaHiKM, y T.4. LEeMeHTIB, OeTOHiB i
KOHCTpPYKUii i3 Hux. Tepmin «Komoinna
XiMis»  TOXOJWTh Bil  JAaBHBOTIPELBKOTO
KOALo — kieit [23]. B anrmomoBHUX KpaiHax
3aMmicTh Iri€el Ha3BU 3acTocoByIOTH Interface
and colloid science — nociiBao «IloBepxHeBa
Ta KOJOigHa Hayka», abo «®dizuyHa Ximis
JCTIEPCHHUX CHCTEM i HOBEPXHEBMX SBUIILY. i
NpUKIaJAHEe 3HaYeHHd Yy [23] Xxapaktepu-
3yetbest  Tak:  «Po3pobmsie  TexHomorii
OyaiBeTbHUX MaTepiaiiB, OYypiHHS TipCBKUX
nopiz, 30Jb-renb  TexHosorii.  Binirpae
(dbyHIIaMEHTaJIbHY POJIb Y HAHOTEXHOIOT 15X,

Konoigna  ximis  ¢opmyBanace y
XVIHI=-XIX cT. y pe3ynbraTi HaKONWYEHHS
3HaHb PO JUCIIEPCHI CUCTEMU 1 MaTeplau:

1745-55 pp. — Muxaitno BacuiboBuu
JlomonocoB (Pocis) mocmixkye 1 3aCTOCOBY€
JUCTIEPCII0 METAIB Y CKIi;

1777 p. — Kapn Bingsrensm leene
(IIIBemist) BimkpwWBae sIBHINE aacopOIii rasis
BYTULIISIM;

1785 p. — Toiit €roposuu Jlosin (Pocis)
BiJIKpUBae SBUIIE a7copOIIii 13 pO3UHHIB;

1806 p. — IDl’ep-Cimon Jlammac
(Dpaniis) MNOSCHIOE BCMOKTYBaHHS BOJU

MOPUCTUMH MaTepiaiaMu Ta il MiTHATTS HUMHU
KaIliJSIPHUM THCKOM;

1808 p. — denip DenopoBuu Peiicc
(Pocist) BimkpuBae siBUIA €IEKTPOOCMOCY Ta
enekTpodopesy;

1845 p. — ®dpanuecko Cenpmi (ITamis)
BCTAQHOBJIIOE PI3HHUIIO MK KOJOITHHUMH Ta
ICTHHHUMH PO3YHNHAMU;

1853 p. — T'epman ¢on I'eabmromsiy
(HiMmeuyunna) Hagae  ONKC  MOABIHHOIO
enexkrpuyHoro mwapy [TEII;

1857 p. — Maiikn @apaneii (Bemuka
Bbpuranist) — crBOproe amcnepcii MeTamiB y
piakiit ¢asi.

Octaroune GpopmMyBaHHS KOJOITHOT XiMii
B OKpPEMY HayKOBY JHUCIUILIIHY MOB’A3YIOTh 3
im’sim Tomaca I'pema (puc. 1), sxuii y 1860-
Ti pp. TPOBOJUTH CHUCTEMHI JOCIIIKCHHS
KOJIOiJIiB, YBOJUTH B OOIT TEPMIHH «KOJIOII»,
«3OJIbY», «TeNb, BIAKPUBAE SIBUIIE Jiali3y.

[Momanpmmii pO3BHTOK KOJOIMHOT Ximil
Bi/10yBaBCs TaK:

1878 p. — Jlxozas Bimmapn Ii66c
(CIIA) po3poOuB TEPMOJUHAMIKY
MMOBEPXHEBUX SIBUIIL;

1905 p. - Auebepr Elnmreitn
(Himeuunna) — HajgaB MaTeMaTHYHUN OIUC
OpOYHIBCBKOTO PYXY;

1917 p. — Ipsiar Jlearmiop (CILA)
PO3pOOUB KIHETUYHY TE€OPII0 afCcopOLIi;

1928 p. — [TIlerpo OmnekcanapoBuY
PeGinaep (CPCP) BiJIKpUB SBUILIE
aJICOPOIIHHOTO 3HMKEHHSI MIITHOCTI;

1938 p. — bopuc Bonogumupouu

Hepsria 1 JleB [aBunosuu Jlanmay (CPCP) 1
npUOJIM3HO Y TOM )K€ 4ac He3aJeKHO BiJl HUX
®depseit 1 OBepOek (E.J.W.Verwey,
J.Th.G.Overbeek, Hinepaauau) po3poOHIH
Teopito cTiiikocTi konoiais JJIDO;

1940-50-Ti pp. — Ilerpo OnekcanapoBuy

PeGinnep (CPCP) TOCIIIKY€E
CTPYKTYPOYTBOpPEHHsSI  JUCHEpCiii, CTBOPIOE
HOBUHI pO3AUT KOJNOIAHOI XiMil — (i3HKO-

XIMIUHY MEXaHIKY TUCTIEPCHUX CUCTEM.
Konoinna ximis Ta ¢izuko-xiMiuHa Mexa-

HiKa B OCTOHO3HABCTBI, X04a i OMHUCOBO, BUKO-

PUCTOBYBAIKCH 3 Ipyroi nososuHu XIX cr.
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Y 1867 p. Bigerensm Muxaenic
(Michaelis, Himeu4nHa) mporoHye KOJIOIIHO-
XIMIYHY TEOpiI0 TBEPiHHS MOPTIAH/IIEMEHTY,
3TiJHO 3 SIKOFO MOCIIIOBHICT TBEPIIHHS TaKa:
TBepaodazoBa peakiis TiapaTaiii MiHepasiB
[IEMEHTY (TOMOXIMIYHUI MEXaHi3M Tigparartii)
—  KOJIOijaIis  TigpaTOBaHMX  MIHEpaJliB
[IEMEHTY — CKJICIOBAHHS KOJIOITHUX YaCTOK Y
[EMEHTHUM I'eib.

1883 p. — Ampi Jlyi Jle-lllatense (Le
Chatelier, ®panris) npomnoHye KpucTano-
XIMIYHY TEOpiI0 TBEPIIHHS MOPTIAHLIEMEHTY,
3TiHO 3 SIKOIO MOCHIIOBHICTh TBEPAIHHA TaKa:

Puc. 1. Tomac I'pem
(Thomas Graham, 1805-69 pp.,
Benuka Bpuranis)

PO3YMHEHHS MiHEpaliB IIEMEHTY — YTBOPEHHS
MEPEeCUYEHOr0 BIAHOCHO MPOJYKTIB Tixpartarii
BOAHOTO PO3YMHY —  KpHCTamizamig i3
MEPEeCUYEHOr0 PO3YHHY MPOIYKTIB Tixpararii
(Kpi3bpO3UMHHMIA MeEXaHI3M rigpararmii) —
MeXaHIYHE TMEepeIUIeTeHHsT KpPUCTAJiB, SKe
3a0e3neyye MIMHICTh HEMEHTHOTO KaMEHIO 1
6erony. OueBuano, Jle-lllarense moctymHuM

oMy  MeToJaOM CBITOBOi  MIKPOCKOITiT
CIIOCTEpiraB JIemo MmojaioHe puc. 2, Ha SIKOMY
NPOIJISAAA€ETHCS  MOCHIZOBHE  3pPOCTaHHA 1
MIEepEIIETEHHS KpHUCTAaJIIB MPOIYKTIB

rizpararii B’spKy4oi peuOBHHH.

Puc. 2. Mikpo(oTo3HIMKH CyMillli iBripaTy cyab(haTy Kalblilo i MEJIEHOTO JOMEHHOTO
rpaHysb0BaHOro nuiaky depes 5 (a), 10 (6), 15 (6) i 20 xBunuH (2) micis 3aMilllyBaHHS BOJIOFO.
3uimMku otpuMani A.A. Ilnyrinum ta O.I'. Onbrincekum y 1993 p. 3a 1onoMororo Mikpockorna

MBHU-6 JIOMO
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1923 p. — Onexcanap OnexkcaHAPOBUY
baiikoB (CPCP) nporionye Teopiro TBEpAIHHS
MNOPTJIAALIEMEHTY, 3TiAHO 3 SKOIO
MOCJTIIOBHICTh TBEPAIHHS Taka: TBepaodazoBa
peakuiss  rigparamii = MiHepaJmiB  LIEMEHTY
(TomoXiMIYHUK  MeXaHi3M  Tigparamii) —
YTBOpPEHHS LEMEHTHOTO yond —
MepeKpUCTai3aiis Telo 3  YTBOPCHHSIM
LIEMCHTHOI'O KaMCHIO, 11 (0] MICTHUTD
T1APOCUIIIKATHUM T'ellb 1 KPUCTAIOT1APATH.

1954 p. — I1.O. PeGinmep (puc. 3)
po3po0isie Teopito, SAKy 1HOAI HA3UBAIOTh
TEOPIEI0 TiAPATAIHHOTO CTPYKTYPOYTBOPEHHS

[Ipore y HaWOLIBII JOCKOHAMIM 1
BCECBITHbO  BHM3HaHIH Teopii Pebinaepa
3aNUIIWINCh HEJOJIIKM 1 HPOTUPIYYs: BOHA
3aIUIINIIACH OIHCOBOIO; IMOBIpHICTb
YTBOPEHHSI CYLUIBHOTO KpHUCTalI3aliitHOro
Kapkacy B O€TOHHIM KOHCTpPYKIII BKpai
MaJIOIMOBIpHa uYepe3 HEMOKJIUBICTh 3POCTaH-
HSl KpUCTaJiB pI3HUX MiHepalliB (i3 YOTHPbOX
KJIIHKEpHUX MIHEpaJliB YTBOPIOIOTHCS JECSITKU
NPOAYKTIB TifpaTanii pi3HOI cTexioMeTpii Ta
KpUCTQJIIYHOI ~ CTPYKTypH) 1  3pOCTaHHs
OJTHAKOBHUX, npoTe HECTIPUSATINBO
OpPIEHTOBAHUX OJIMH JI0 OJHOTO KPUCTAIIB.

1 3rigHO 3 SKOK TMOCHIOBHICTH MPOIECY

TBEpIIHHA Taka: PO3YMHEHHS MiHEpaliB
IIEMEHTY —  YTBOPEGHHS  TIEPECHYCHOTO
BIZIHOCHO TPOAYKTIB TiapaTaiii BOJHOTO
pO3YMHY — VYTBOPEHHS 13 TEPECUYEHOTO
pPO3YUHY TEJIEBUX 1 KPUCTAIIYHUX IMPOIYKTIB
rigpararmii (Kpi3bpO3UNHHHIMA MEXaHi3M
rigparamii, puc. 4) — CTPYKTYpPOYTBOPCHHS:
YTBOPEHHS  KOAryJsIiMHOI  CTPYKTypu 3

KOaryJIIifiHUMH KOHTAKTaMH — 1i mepexia 1o
KOH/ICHCAIIHHO-KPUCTAI3aifHOI  CTPYKTYpH
3 (pa30BUMH KOHTAKTaMu (puc. 5).

Puc. 3. I1.O. PeGinnep (;1iBopyy) 3
O.I1. Muennosum-Ilerpocsanom —
3aCHOBHUKOM Kadepu OyaiBeTbHUX
matepiani XIIT. 1950-1i pp.

1989 p. — AM. Ilnyrin po3podiise
€IIEKTPOTETEPOTeHHY  TEOpil0  TBEpIiHHS
nopria”aueMeHTy [19], sxa € po3BUTKOM

Teopii Pebinnepa 3 ypaxyBaHHSIM
€JIEKTPOreTEPOTCHHUX B3a€EMO/IIN MIDXK
JTUCTIEPCHUMHU ~ YacTKaMH  Ta  IOBHICTIO

IPYHTY€ThCS Ha KUIbKICHUX 3aKOHOMIPHOCTSIX
KoJOoigHOi XiMii Ta (hi3MKO-XIMIYHOI MEXaHIKU
IMCTIEPCHUX CHCTEM. Y PO3BHHYTOMY B
pamkax HaykoBoi Imkomn A.M. Ilnyrina
BUTIIAI BOoHA BUKIageHa y [20-22] (puc. 6).
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Puc. 4. Cxema rigparariii 3a [5; 6] — po34rHEHHS YaCTKH [IEMCHTY 1 YTBOPEHHS T'eJIeBUX (y BHIJISII
Kpanok) i kpuctaniyHux (y T.4. y BUIJISII1 TOJIOK) MPOAYKTIB Tiapatarii. [TocninoBHO Bix a 10 e
PO3Mip YaCTKH IIEMEHTY 3MEHIIYETHCSI, @ KUTBKICTh YaCTOK MPOIYKTIB Tifpartarii — 301IbIIyeThCs

Puc. 5. Cxema koHTaKTiB [4]: a, 6 — KOaryJsIiiHUX Yepe3 TOHKI BOJHI MPOIIAPKH, SKi T03BOJISIOTh
YacTKaM TepeMilllyBaTuch a00 00epTaTUCh OJHA BITHOCHO OHOI (0); 6 — TOUKOBHUX 3 JIOKATBHUMHU
XIMIYHUMH 3B’SI3KaMH MIX YacTKaMu; 2 — ()a30BUX 31 3pOCTAHHIM KPUCTAIIYHOI PEIIiTKY YaCTOK

Puc. 6. Tpuromua moHorpadis, B sKiii BUKJIaJI€HI OCHOBHI MOJI0KEHHS
KOJIOTTHO-XIMIYHOTO OeTOHO3HaBCTBA [20—22]
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OCHOBHi MOJ10:KeHHSI KOJIOIIHOI XiMil
Ta (IBUKO-XIMIYHOI MeXaHiKH B’SIKYYHX,
0eToHIB i KOHCTPYKHiii i3 Hux [20-22]

1. TBepaHyui ¥ 3aTBepaiii HEOpPraHidyHi
B’ SDKy4l 1 O€TOHHM € MOJiJUCTIEPCHUMHU
MmarepialamMu, a  OPOAYKTH  Tixparamii
B’SOKYYUX — BOJHO-AMCIIEPCHUMH CHCTEMaMU
3 TUCTIEPCHOIO (Da3010 — YacTKaMu MPOAYKTIiB
rigpararii, IUCHEPCIHHUM CEpPEIOBUIIEM —
PO3YMHOM €JIEKTPOJIITY.

2. YacTKM HEOpraHi4yHOl JAUCHEPCHOL
¢da3u y BOJIHO-TUCHEPCHUX CHUCTEMaxX MaroTh
MOBEPXHEBUH 3apsifi 1 EJIEKTPOIOBEPXHEBHUI
MOTEHIIIaI.

3.Mix  pi3HOWMEHHO  3aps/HKCHUMHU
YacTKaMU JIUCTIIEPCHOI (a3u y TBEpIHYUYHX
HEOPraHIYHUX B’SDKYYHMX 1 KOMIIO3HLIMHUX
MaTtepiajax Ha 1X OCHOBI  BHHHKAIOTh
€JIEKTPOreTEePOreHH1 KOHTaKTH, AK1
BU3HAYAIOTh iX MIIHICTh (KOJOiJHO-XIMIYHA
Teopis MILHOCT1 OETOHY).

4. TloBepxHeBUl 3apsAll Ta E€IEKTPOIO-
BEPXHEBHMI TMOTeHIial AucrnepcHoi  (as3u
BIUIMBAIOTb Ha mpomec  (QimpTpamii B
KanISIpHO-TIOPUCTHX MaTtepianax (Oe3HaripHa
BOJIOIIPOHUKHICTH OETOHY).

5. [loBepxHeBUld 3apsm W EIEKTPOIIO-
BEPXHEBUI TMOTeHIian jaucnepcHoi  (dasu
BIUIMBAIOTh Ha mpouec audys3ii B KamiaspHO-
MTOPUCTUX MaTepiajax, 30KpeMa, Ha
NPOHUKHEHHSI arpeCUBHUX PEYOBUH Yy OETOH 1
BHHECEHHS 13 HBOTO TPOJYKTIB KOpPO3ii.
Judysis BHU3HAYae MIBUJAKICTD KOpPO3ii 1
TEPMIH CIYy>KOM OETOHHHX 1 3a71i300€TOHHUX
KOHCTPYKIIIH.

6. XapakTtep Mo IUCIEPCHOT CTPYKTYpH
OeroHy BH3Hadae (¢i3uyHi Ta  (i3uKo-
MEXaHIYHl BJIACTUBOCTI OETOHY, OCOOJIMBO
fioro  Oe3HamipHy  BOJONPOHUKHICTH 1
MOHATHOPMATUBHY JIOBIOTPUBAITY IIOB3Y4iCTh.

7. IlonagHOpMaTHBHA JIOBTrOTpHBaja
MOB3Y4YICTh 1IEMEHTHOrO OETOHY BH3HAYa€e
MMOHATHOPMAaTUBHI JedopMarllii JOBrOMIpHHUX 1
TOHKOCTIHHHX 3aJ11300€TOHHUX KOHCTPYKIIIH 13
HUX.

3 1mux moJioKeHs 1—-3 MoKHa BBa)KaTH
OCHOBOTIOJIO)KHUMH, TIEPBHHHUMHM, 1HIII —

MMOX1THUMHU BIJ HUX. Posrasguemo
OCHOBOTOJIOXHI1 NEePBUHHI MOJIOXKEHHS
KOJIOTAHOT XiMii Ta (Pi3MKO-XIMIUHOI MEXaHIKU
B’SDKYYHX, OCTOHIB 1 KOHCTPYKIIiH 13 HUX.

Teepanyui W 3aTBepaii HeopraHiuHi
B’SbKy4i i OeroHMm — moJgigucnepcHi
Marepiajm, NPOAYKTHU riaparamii B’ SaKy4nx
— BOJAHO-/AMCIIEPCHI cHCTEMH

Ha puc. 7 HaBeneHi MIKpOCKOIIYHI Ta
€JIEKTPOHHO-MIKPOCKOIIIYHI ~ 3HIMKH,  SIKi
MiITBEP/UKYIOTh, IO OCTOH 1 IIEMEHTHUM
KaMiHb € TIOJNIJUCIIEPCHUMHU MaTepiataMu
(po3Mip dYacTOK TiIPOCHIIIKATIB KalbI[IO0 —
NECSITKM ~ HAHOMETPIB, 3€peH  KPYIHOIo
3aIOBHIOBAYA — JIECSTKH MIJIIMETPIB).

lle Hamae MOXIUBICTh PO3IIISIIATH
CTPYKTYpy OeToHy sik OarartopiBHeBy (puc. 8).
Take ysBIEeHHSI CTPYKTYypU OETOHY J03BOJIHIO

JUIS e()eKTUBHOIO KEepyBaHHS ioro
CTPYKTYpOIO ~ Ta  BJIACTUBOCTSMM  IIpU
MpU3HAYCHHI CKIIaay 3aCTOCOBYBATH

CTPYKTYPHI XapaKTEPUCTHKU KOKHOTO PiBHS —
Koe(illiEHTH PO3CYHEHHsI 3€pPeH KPYIMHOro Ta
IpiOHOTO 3allOBHIOBAYa ¢ 1 (4, BOJOLIEMEHTHE
BigHomeHHs B/I] Ta CHIBBIIHOIICHHS MiX
KUTBKICTIO ~ TEJIeBHX  Ta  KPHCTATIYHHX
npoayktiB rigparauii [/K, 3abe3neuyroun ix
TIEBHI ONITHUMAJIbHI 3HAYCHHSI.

I3 puc. 7,6—0 BUAHO, 1O MPOIYKTH
rigparamii LEMEHTYy € BOJHO-IUCIEPCHOIO
CUCTEMOIO 3 JTUCTEPCHOI0 (Da30r0 — YacTKaMu
MPOJYKTIB rigparariii, T CTIEPCITHUM
CEPE/IOBHINEM — PO3YHHOM  EJICKTPOJITY
(macuuenuMm poszunHoM Ca(OH);, upuuomy
TIApOCUIIIKaTHUN Tenb (puc. 7, 0) BiANoOBinae
KOJIOITHOMY CTYMEHIO JUCHEPCHOCTI, M0 B

3HauHI#  Mipl BHU3HAYa€  BIACTHBOCTI
[IEMEHTHOTO KaMEHIO 1 OETOHY.
IToBepxHeBHit 3apsan Ta

€JIeKTPONOBEPXHEBUI MOTEHIia]l YacTOK
HeopraHiuyHoi aucnepcHoi ¢a3m y BOJIHO-
AUCHEPCHUX cHCTEeMAax 00yMOBIIeH1
HasBHICTIO TOABIMHOTO EJIEKTPUYHOTO Iapy
ITEII na rpanumi po3noaity ¢as (puc. 9).
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Puc. 7. MikpodoTo3HIMKH OETOHY, IEMEHTHOTO
KaMeHIO 1 MPOJIYKTiB TipaTaliii IeMeHTy:

a — Ipo30puii nui(h, CBITIOBUNA MIKPOCKOIT
(A.A. Ilnyrin, O.0. OnpriHchKui);

0 — ByTiIbHA peIUTiKa, MPOCBITyBAIbHUI
enekTpoHHUI Mikpockorn (B. Jlax, S. bypem);
6—0 — BIJKOJI IIEMEHTHOI'0 KAMEHIO,
CKaHYIOUMH €JeKTPOHHUN MiKPOCKOIT

(6 — I. Xapuenko, A. ITanuenko, J. Stark,
H.-B. Fischer; 2 — R. Krelaus, M. Schmidt,
M. Gehrke, B. Middendorf; 0 — R. Trettin,
‘Wom S, Wild)
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a)

oooo

-.

Puc. 8. Cxema GaraTopiBHEBOI CTPYKTYpU OETOHY: @ — MAKPOCTPYKTYpa; 6 — ME30CTPYKTYPa;
8 — MIKPOCTPYKTYpa; 2 — CYOMIKpOCTpYKTYpa; L[] — 3epHa KpyIHOTO 3alI0BHIOBaYa (I1€0CHI0);
I1 — 3epHa 1pibHOTO 3amoBHIOBaya (1MicKy); [/K — IEeMEeHTHUI KaMiHb (TicTO); [/ — 9aCTKU IIEMEHTY;
HY — rinpatHi HOBOyTBOpeHHs (IPOAYKTH rifparaiiii); K — kpucraioriaparu; I — 4acTKu
ripocuiiikatHoro rento; K71 — xaninspHi nmopu; /11" — mopu reio

/ T |
7] N
3
%-\-‘ B .
& 7 *g | -4 Puc. 9. CxeMa 6}/;[0131/1 HO,Z[BII\/'I'HOFO €JIEKTPUYHOTO 1Iapy Ha
4 (_(@ ,}’? TPaHMII PO3MOJIIITY «HEOpraHidyHa TBEpAa auciiepcHa dasa
/ /=-7 - pizu(e‘ /:[I/Icnepciﬁge cepenoBHIle (BOJHUN PO3UUH)» 1
!" // p(())3nozuny HOTEHIiany B HhOMy: .
1 |1 /" — eJIEKTPOMIOBEPXHEBUH MMOTEHITIA; 1 — MOTEHITiall Ha
Q) - ] — rpanui miineHoi 1 Audy3Hoi yactun [ELT; £ — enextpo-
R { KIHETUYHUI MOTEHITaT; O — TOBUIMHA TU(Y3HOT YaCTUHU
e d1/ l X [NEII; 1 — BHyTpimIHSA MIOCKICTh ['enbMrobiia; 2 — mijgpHa
d 5 gactuHa [1EIL; 3 — 30BHIIIAS 10CKicTh [ 'enbMrombna;
4 — mudysna yactuna I[1EIL; 5 — mockicTh KOB3aHHS
OcHOBHUMH PIBHSHHSMU, 10 BOJTHO-TTUCTIEPCHHUX cHcTeMax, €
BU3HAYAIOTh €JIEKTPOIOBEPXHEBUN MOTEHIlial 3anpornonoBaHi y [17] 1 ynockonaneni y [18]:

YaCTOK HEOPTaHIYHOi AWCHepcHOi ¢da3u 'y
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OoOpani npaui 4-1 MiskHaAapoAHOTI HAYKOBO-TeXHIYHOI KOHepeHIil

v’ = B+ Ay 1)
0 0 0
" _ Xy T Yyy + 2y, @
XYz — ;
Xt+y+z
0 —y°—-0,059pH
l//p - ’7[/ Y p ] (3)
ne (//0 — a0COJIIOTHUH €JIEKTPOIOBEPXHEBUI woy, l//oz — aOCOJIIOTHI  €JIEKTPOIIOBEPXHEBI
MOTEHIlla]l MpOCTOi pedoBuHU, B; Eyp — MOTEHIau TPOCTHX pedoBuH X, Y, Z; x//o P —
CTaHAAPTHUU EJIEKTPOIHUN MOTEHITial PIBHOBaKHUIA €JIEKTPOIIOBEPXHEBUI
MPOCTO1 peuyoBHHH, B; Ax//o — TIOTIpaBKa, IO MOTEHIIiall MpocToi abo CKJIaJHOI PEYOBHUHU
BpaxoBye  Tepexii  BiA  CTaHIAPTHOTO (6mm3bkwmii 10 ¥4 HA puc. 9), B.
€JIIEKTPOIHOTO /10  €JIEKTPOIIOBEPXHEBOTO
notenmiany, B; y’xyz — aOCOmOTHHI AbcomoTHI Ta piBHOBaXHI

CJIICKTPOTIOBEPXHEBHUI  TOTEHIIAT  CKJIAIHOT
peuoBuHH XyYyZ;, A€ X, Y, Z — CTEXIOMETPUUHI
Koe(ilieHTH TpocTux pedoBuH X, Y, Z; u/ox,

€JIEKTPOIIOBEPXHEBI MOTEHIIAIM CTPYKTYPHHUX
CKJIQJIOBUX TIOPTJIAHIIEMEHTY, IICMEHTHOTO
KaMEHIO 1 0ETOHY HaBe/IeHI B TaOUIIL.

Tabmumst
EnekTpomnoBepXHEBi MOTEHITIAN CTPYKTYPHUX CKIIAJIOBHX OCTOHY
. [Torenmian, B
Ne HaiimenyBanHs ‘//0 l//o,,, pH=12

1 | Ksapu SiO, -0,55 -1,26

2 | I'panir 0,3Si0,x0,7K,0xAl,03x6Si0O; -0,07 -0,78

3 | Kansuur CaCOs3 +1,26 +0,55

4 | Amr C3S +0,74 -0,03

5 | Bemit C,S +0,55 -0,16

6 | TpukansiieBuii amominat C3A +0,90 +0,20

7 | BucokoocHOBHI ripocwmiikatu kaibiiito C,SH +0,59 -0,11

8 | HuzpkoocHOBHI TifpocuiikaT kanbiio CSH +0,29 -0,37

9 | Hoprnanaut Ca(OH), +1,24 +0,53

10 | TI'ipgpoanrominat kanbiiro C3AHg +0,92 +0,21

11 | Erpunrit C3Ax3CaS0O4xHs; +0,90 +0,19

12 | Tigpocynbhoamominar kanbitito C3AxCaSOsxHig +1,24 +0,53
Enextporereporenni i ejieKTporo- KOaryJsIiiHii, MOTIM KOH/IEHCaIlIfHO-
MOreHHi  KOHTaKTH  MiXK  4YacTKaMH KpUCTaNi3alliifHii,  HasBHI K  YacTKU
AMCIIEPCHOT das3u y TBEePAHYYHX KPUCTAJIOT1IpaTiB — MOPTIAHANTY, T1IPOCYITb-

HEOPraHiYHUX B’SKYYMX i KOMIO3MUIHMX
Marepiajax Ha ix ocHoBi. KoJsoinHo-ximMmiuna
Teopisi MiHOCTI 0eTOHY

I3 puc. 4 1 7 BUAHO, IO B CTPYKTYpi
IPOAYKTIB rigpararii, CIIOYaTKy

(dhoanroMiHATIB Ta T1APOATIOMIHATIB KaJbIIifO,
110 MalTh MO3UTUBHHUM MOBEPXHEBHUH 3aps,
TaK 1 YacTKH TIAPOCHIIIKATHOIO TEJ0, IO
MalOTh HETaTUBHMM TOBEPXHEBHM  3apsj
(tabm. 1, pwuc. 10). MK HUMH BHHHUKAIOTh
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OoOpani npaui 4-1 MikHaAapoAHOI HAYKOBO-TeXHIYHOI KOHepeHIil

eJIEKTPOreTeporeHHi (MK  pi3HOWMEHHO MOJICKYJISIPHA, 1 EJIEeKTpOCTaTHYHAa CKJIaJ0Ba
3apsJDKEHUMH YacTKaMH) W eJIeKTPOrOMOTeHHI B3a€EMOJII1 € MPUTATYBAIBHOIO, BIJICYTHI CHIIH,
(MK OIHOMMEHHO 3apsKEHUMHU YaCTKaAMH) 0 TEPeNIKO/KAIOTh TMPUTATAHHIO, KpIM
koHTakTH (puc. 10, 11). AHaNOr14HI KOHTaKTH OCTaHHBOT'O MOHOMOJIEKYJIIPHOTO 1IApy BOJM,
BUHUKAIOTh MK  YacTKaMH  MPOIYKTIB 1 caMe BOHHU Ha BIIMIHY BiJ IOCHTH JTIOKAIIBHUX
rigparamii 1 dYacTKaMu IIEMEHTY, 3EpHaMH KpUCTaJTI3aIliiHAX KOHTAKTIB 31aTHI
3allOBHIOBAYiB. 3 [UX KOHTAaKTIiB came 3a0€3MEUNTH MPOCTOPOBY MILIHY CTPYKTYPY
€JIEKTPOreTEPOreHHI MAarOTh BHCOKI MIIHICTh MPOAYKTIB TipaTallii 1Mo BCii KOHCTPYKIIi 13
Ta BOJOCTIMKICTh, OCKIIBKH B HHX 1 OeToHYy 1, BIIMOBIIHO, MIIIHICTh OETOHY.

O o ©
oliloE=10
CHON

Q
S ©
@06 ® © r Puc. 10. Cxema enekTpore-

T T TEpOreHHUX KOHTAKTIB y
(] © | J@ [EMEHTHOMY KaMeHi i

@ G © 0 MPOJYKTAaxX Tiparaiii

(mo3naveHHs1, SIK Ha puc. )

Puc. 11. CxemMa enekTporeTeporeHHUX KOHTAKTiB MK 4aCTKaMH MPOAYKTIB TijipaTallii, IEeMEeHTY,
3allOBHIOBAYIB: @ — 3arajibHa CXeMa KOHTAKTy MIXK YaCTKaMM LIEMEHTY uepe3 MPOAYKTH TrifpaTarii;
0 — eNeKTPOreTepOreHHUIM KOHTAKT Yepe3 MOHOMOJIEKYJIIPHUM BOJHUI NMPOIIApOK;

6 — b6e3nocepeHiii (6€3 BOJAHOTO MPOIIAPKY) eNEKTPOreTeporeHHMI KOHTAKT
(mo3HaveHHs, AK Ha puc. 8§)

Ha Takiif Mozem CTpyKTypH TPYHTYETHCS €JIeMEHTOM  MIIIHOCTI €  KOHTaKT MK
KOJIOiTHO-XIMIYHA Teopis MIIIHOCTI MPOTHIC)KHUMHU MOTEHI1aTBU3HAYAIbHUMU
LIEMEHTHOr0 KaMmeHI0 1 OeroHy. OIMHUYHUM 10HAMM KPUCTAJIOTIApaTy 1 YaCTMHKAMU Teli0
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OoOpani npaui 4-1 MiskHaAapoAHOTI HAYKOBO-TeXHIYHOI KOHepeHIil

(ab0  yYacTMHKaMH  [EMEHTY, 3epHaMH
3a[lOBHIOBAYa), M0 3JIHCHIOEThCS  Yepes
IUTNONBHY MoJiekyny Boau (puc. 11, 6). Cua
B3a€EMOJIT B TaKOMY KOHTAKTI BH3HAYAETHCS
BifoMuM 3akoHOM Kynona Ta piBHSAHHAM
B3a€EMOJII MDK  3apsAOoM 1 JIUIOJIBHUM
MOMEHTOM, 1110 3 HbOI'O BUILJIUBAE.

3riIHO 3 TEOpi€I0 MIITHOCTI AMCIEPCHHUX
cucrem PeGingepa-ll{ykina [24] MinHICT
LEMEHTHOr0 KaMmeHwo mpu posrtary R¢*, Ila,
MoOXe OyTH BH3HAauYeHa SK JOOYTOK MiIIHOCTI
CJIEKTPOTreTEPOrCHHOTO KOHTaKTy MIXK
MOBEPXHAMHU JUCHepcHUX 4acTok R, Ila, i
MMOBEPXHEBOT YaCTKH EJIEKTPOTreTEePOrCHHHUX
KOHTAKTIB y TMepepi3i IIEMEHTHOI'O KaMEHIO

}/SGZK:
RtMK — RtEZK. 7/56‘2](. (4)

[ToBepxHEeBa YacTKa €IEKTPOTETEPOTCH-
HUX KOHTAaKTIB y Tepepi3di IIEeMEHTHOTO
KaAMEHIO J*" 3aJIEKUTh BiJl HOr0 MOPUCTOCTI,
OTXKE, BOJOIIEMEHTHOTO BiIHOIICHHS, CTYIICHS
rigpatamii i T.0. 1 B HalKpamioMy BHUIIAJKy
MOJKE HAOJIMKaTUCh 10 1.

MinHiCTh EJICKTPOreTEPOreHHOTO
KOHTaKTy MiX TOBEPXHSMH JHUCIEPCHUX
qacTok R{™" € 100yTKOM CHIM B3aeMOJii Mix
MOTEHIaIBU3HAYAILHUMHA 10HaMH B
OJIMHUYHOMY €JIeKTPOTeTEPOreHHOMY
KOHTaKTl P..., H 1 moBepxHeBoOi KOHIIEHTpaIli
MOTEHIIIaIBU3HAYAIbHUX 10HIB Ha JAMCIEPCHIN
qacTii (KpUTaJIoriipari) n°, 1/m%

Rteex - Peg;('no _ [HI/MZ = IIa]. (5)

Cuna B3aemomii MDK DOTEHIIaJIBU3HA-
YJaIbHUMHA 10HAMH B OJIMHUIHOMY
€JIEKTPOTeTEPOreHHOMY KOHTaKTi P, 3TiIHO 3

puc. 11,6  cknamaeTbcs 13 10H-10HHOI
B3aeMOIT (mpuTsSTaHHS) MIDXK
MOTEHIAJIBU3HAYAILHUMY 10HAMH Ta 10H-
JIUIIOJIEHOTL B3aeMoIil MDK

MOTEHI[IaJIBU3HAYaJIbHUM 10HOM JIUCHEPCHOT
yacTKu  (Kpucrajorigpary) 1  TOJSIPHOIO
MOJICKYJIOI0 BOJH, Y€Pe3 MOHOMOJIEKYJISIPHUN
ap SKOi B3a€EMOJIIOTh YaCTKHU.

[loBepxHeBa KOHIIEHTpALlis MOTEHIlial-
BH3HAYAIbHUX 10HIB Ha JMCIEPCHIN YacTIii n°
BH3HAYaeThCs Buxonsun 13 Oymou [IEII

(puc. 9):

a0 _ e180(wp)*
4rd,z e ©)

e & — JieNeKTpUYHA TPOHUKHICThH IMUIBHOI
yactunu [IEIIl; & — enextpuuna crana; l//po -
PIBHOBaKHHIMA CJIEKTPOTIOBEPXHEBHIA
nmoreHmian; d; — TOBIIMHA MLIIBHOI YaCTUHU
IIENI (puc. 9); z° — BameHTHicTh (3apsm)
MOTCHINAJIBU3HAYAIBHOTO  10Ha  KPHCTAJO-
ripaty; € — elleMeHTapHul 3apsi.

BucHoBku. Takum YuHOM, Yy CTaTTi
BUKJIJICH1 OCHOBOIOJIOXHI MEePBUHHI
MOJIOKEHHS ~ KOJOigHOi Ximil Ta  i3uko-
XIMIYHOT MEXaHIKM IIEMEHTIB, OCTOHIB 1
KOHCTPYKIIIA 13 HUX, SKI JIO3BOJISAIOTH
e(eKTUBHO KepPYBaTH BJIACTUBOCTSIMU OETOHY 1
KOMITO3UIIMHUX  MaTepiajliB Ha  OCHOBI
MiHEpalbHUX B’SKY4HX pedyoBUH. Haeneni
PIBHSHHS €JIEKTPOTIOBEPXHEBOTO MOTEHITIATY
JUCIIEPCHOT dbazu, MIITHOCTI
€JIEKTPOreTEPOr€HHOT O KOHTaKTy 1
LIEMEHTHOTO KaMeHIO.
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Anomauii

BuknanaeHi OCHOBOIOJIOXKHI TIEPBUHHI TOJIOKEHHS KOJIOiMHOI Ximii Ta (i3HMKO-XIMIYHOI
MEXaHIKH IIEMEHTIB, OCTOHIB 1 KOHCTPYKIiH i3 HUX. HaBeneHi pIBHSHHS €JICKTPOIOBEPXHEBOTO
MOTEHIliATy AUCIIepCcHOT (ha3u, MIITHOCTI €JIeKTPOreTepOreHHOTO KOHTAKTY 1 IEMEHTHOTO KaMEHIO.

W3n0xeHbl OCHOBOIOJAraroliue IMepBUYHbIE MOJOXKEHUS KOJUIOMJHOM XMMUU U (U3UKO-
XUMHUYECKOM MEXaHUKU LIEMEHTOB, OETOHOB M KOHCTPYKUMH u3 HuX. I[IpuBeneHbl ypaBHEHUS
3JIEKTPOIIOBEPXHOCTHOIO TOTEHIMAda AMCIEPCHOW (a3bl, NMPOYHOCTH 3IIEKTPOreTepPOreHHOro
KOHTAKTa ¥ LIEMEHTHOTO KaMHs.

Sets out the fundamental position of the primary colloid chemistry and physical and chemical
mechanics of cement and construction of them. The equations of surface electrical potential of the
dispersed phase and the strength of electroheterogeneous contact and cement stone.
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