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IIpoBeneHo mocHiKEHHS MO BHU3HAYEHHIO KiMbKOCTI MeTwibHHX CHs-rpynmn Ha moBepxHi Moan(ikOBaHUX
KPEMHE3eMiB B 3aJIEXKHOCTI Bil BEJIMUMHH MUTOMOI MOBEPXHI PI3HUX MapOK MPOMHCIOBHX 3pa3KiB KPEMHE3EMiB,

MOIM(]IKOBAaHUX OJIITOMEPAMU  JAUMETHIIHXJIOPCHIIIB,

METOAOM KIIbKICHOL

[Y-cnexTpockomii Ta 3poOieHe

YTOYHEHHS CIIoco0y po3paxyHKy moBepxHeBoi koHeHTpanii CHz-rpyn rpadidaum meTomoMm.

KmrouoBi ciioBa: miporeHHHH KpeMHe3eM,

JUMETHIINXIIOPCHIIAaH,0JirOMep,

MeTunbHI  rpymm, Y-

CHE:KTpOCKOHiH,HI/ITOMa TOBEPXHS,0NITUYHA FyCTI/IHa,KOHL[eHTpaL[iH.

Cmamms nocmynuna 0o pedakyii 11.05.2006, npuiinama 0o opyxy

ITpu BHUPOOHHUIITBI i BUKOPHUCTaHHI
BUCOKOIVUCHEPCHUX KPEMHE3eMiB, IS BH3HAYCHHS
SKOCTI  TPONYKTY, HEOOXiHO TOYHO BH3HAYATH

KOHIICHTPAI[II0 XiIMIYHO 3BS3aHUX TPYII, SIKi 3HAXOISITHCS
y MIOBEpXHEBOMY IIIapi KPEMHE3EMY.

BusHaueHHss ~— KOHIEHTpamii
NpOBOAUTECS 10 hopmyui [1]:
2,303-D,, -AU,,, -10° )

AAO ' SO ' an:
ne: Sg — 3araiibHa IUIOIIA IMATOMOI MOBEPXHI TaOJIETKH,
SIKa 3HAXOAUTHCS i [U BUIPOMIHIOBAHHAM, CMX.

— m- AO i Snm‘.
° A, -1000

Jie: M — Maca Bciel TabaeTku, Mr; Ag — IJIoa TaOJIeTKH
mig Y- BUMpOMIHIOBAHHSM, CMZ; A, — mioma Bciel
TabneTky, cM’, Suy — BEIMYMHA [THTOMOI MTOBEPXHi
JOCIIDKYBAHOTO KPEMHE3eMy, CM-/T; Py, MTUTOMA
TOBIIMHA TOMIMHAIOYOTO Mapy TabIeTKH, r/cM’
Py =m/An);  Ano iHTerpanbHuil  KoedilieHT
nornuHaHHg;  AUjp miBmupuna 1Y CMYTH
MOTJIMHAKOYOTO IapY.

Hamu Oyno mpoBemeHo nociimkeHHs MeTomoMm [Y-
criekTpockomnii MeTuikpemue3emMiB Mmapok AMC ta MAC
MOJIU(IKOBAHUX OJIrOMEPaMU JUMETHIIIINXIOPCUIIAHY.

NPUBUTUX TPyl

C=

mmonb/T SiO,

)

IMuToma MTOBEPXHS BUMipIOBajiach METOJIOM
HU3BKOTEMIIepaTypHOi axcop6bmii asory meromom BET
abo xpomaTtorpadigHuM METOJIOM. TTopormmku
MIPpOTEHHUX KPEMHE3eMiB TMpPEeCcCyBauCs B  IITYJIKH

po3mipom 2,7x0,8 cM mig Tuckom 30 KF/CMZ, Baror
30 + 2 mr.
[Y-ciekTpu 3miManucs Ha crnektpomerpi UR-20 B

619

NPOMIXKKaxX JIOBKHHH XBWIb CMYT TIOTJIMHAHHS ISt
obmacti  2500-4000 cM™. Ha pmc.2 Ta puc. 9
npencraBieHi [Y-ceKTpu MipOreHHHX KpPEMHE3EMiB
Mapok MAC-200 ta AMC BiOmoBiHO, HA OCHOBI SIKHX
MPOBOIUBCS KINBbKICHUNA po3paxyHOK mnpuButux CHs-
TpyI.

KinbkicHe BU3HAYEHHS MPUBUTHX I'PYM HA MOBEPXHI
KpeMHe3eMy IpoBofmiIocs 3a Meroaukoro Cobonesa [2].
BusHaueHHs KOHIIEHTpaIlii NMpoBOAUIN 32 (PopMyIor0
2).

Pesynbrati  MOCHIAIB  BU3HAUCHHS KOHIICHTPAIIT
CHs-rpyn miporeHHOro kpemHesemy Mmapku MAC-200
mpejcTaBieHi B Tabd. 1 i Ha puc. 1| TOBOPATH Ipo Te, M0
MDK OIITHYHOIO I'YCTHHOIO Ta KOoHIeHTpanieo CHs-rpyn
MOBEPXHEBOT'O 1Ay ICHYE 3aJIeKHICTh, SIKa ONMUCYETHCS
KpHBOIO puc. | sKa piBHa B CepeJHbOMY 3HA4YEHHI
¢dopmyni tga=C/D=1, TOOTO KyT Haxmiy KpHBOI
sanesxxnocti C=f(D) nopisHroe = 45°.

Maxkcumym 3aneskHocTi ontnuHol ryctuan (D) Bin
JoBxuHu xBuiai mornuHaHHs (1\\) uin  kpemHesemy
mapkun MAC-200,mpeacTaBieHo Ha pHUC.3, 3HAXOTUTHCS
B 06acti 2965 M-

3aIeKHICTh ONTHYHOI TYCTHHH Ta KOHIEHTpAIlii
JUMETHJICWIMIBHUX ~TPyH BiJ TNHTOMOI  MOBEPXHI
Moau(ikoBaHoro  KpemHezemMy Mapku  MAC-200
onucyetscst KpuBoto puc. 4. Ilpu 30inbineHHi nMUTOMOT
nmoBexHi (SIUT) Il BENMYWUHHU JEII0 3MEHIIYIOTBCS [0
MIEBHOT BEJINYMHM,a MTOTIM BXKE HE 3MIHIOIOTHCS.

[TiBlmpuHa KOHTYpPY KpHBOI MOAM(IKOBAHOTO
aepocrmiry MAC-200 3a1eKuTh BiJl TUTOMOI TIOBEPXHi, K
MTOKa3aHO Ha PHC. 5, 3 AKOT'O BUIHO, IO TPH 301IbIICHHI
MOBEPXHI BeJIWYMHA TMiBIIUPHUHUA 3MEHINYETHCS, TOOTO
MIpY 30UTBIIIEHH] KOHIIEHTPAIIii MPUBUTUX METHUIBHUX
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Puc. 9. [Y-cnektp miporenHoro kpemuesemy Mapka AMC.  Puc. 10. anexuicts ontuynoi ryctuau (D) Bix moBxuHu
xguiti mormuHauHs(1\W) 1t kpemuesemy mapku MAC-200

rpyn Ccys miBmupuHa 30imenryeTbes. JlaHi TOCHiKeHP METHIKpeMHe3eMy iHmoi mapku AMC mpezacraBieHi B
Tab. 2, 3 K0l BHJHO, IO 3aJIEKHICTh KOHLEHTPALil METWIIBHUX TPYI BiJl ONTHYHOI TYCTHHU BKJIAJAETHCS B KPHBY,
Npe/CTaBIeHy Ha pHc. 6. 3 KpUBOi ciijye, IO 1€ HE IpsSMa 3aIEXKHICTh sIKa ONHCYeThCs anreOpaidHo0 (yHKIiErO,
NPUYOMY NPY KOHIIEHTpALlii.
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Taoauns 1
Tabnuis NaHUX A BU3HAYCHHS KOHIICHTPAIll METHIILHUX Tpyn B aepocuiti MAC-200
No m\nn Suumr m, D CCH3), | AUw | p 42| A K K =
MAC-200 M2/r MI MMOJIB/T oM . A Cer | K/AUyp,
1 195 28,35 0,422 0,34 19 13,37 89 - -
2 195 29,7 0,433 0,26 15,8 14,01 85 - -

3 195 29,7 0,388 0,289 195 1401 85 - -
cepes. 195 29,25 0,414 0,296 18,1 13,79 86,3 0,79 0,043
1 159 26,65 0466 0,423 18 12,57 104 - -

2 159 30 0,566 0,45 16,3 14,15 85 - -

3 159 28 0.570 0.5 18 13,21 98 - -
cepe. 159 28,22 0,534 0,458 17,4 13,31 95,6 0,95 0,054
1 139 29,5 0,723 0,71 19,0 13,92 95 — —

2 139 26,45 0,71 0.7 19 12,48 117 - -
cepeq. 139 28,0 0,715 0,705 19 13,2 106 0,99 0,052
1 128,5 32,05 0,952 1,08 23,5 15,12 93 - -

2 128,5 28,9 0,92 1,08 21,7 13,63 102 - -

3 128,5 28,35 0,915 0,973 19,6 13,37 105,7 - -
cepes. 128,5 29,8 0,929 1,04 21,6 14,04 100,2 1,12 0,053
1 112 33,8 0,961 1,01 19,7 15,94 87 - -

2 112 34 0,978 0,89 19,5 16,19 97 - —

3 112 28,8 0,788 0,985 20 13,58 102 - -
cepes. 112 32 0,909 0,962 19,73 15,23 95,3 1,06 0,054

Taoauns 2
TaOauis JaHHUX U1 BU3HAYCHHS KOHICHTpAIlil METHIBHHUX Tpyn B acpociti mapku AMC
Ne m\nt Snm. m C(CH3) Ul/2 3 K=K/
AMC M2/r MI D MMOJIB/T em ! Poer 10 A Keap AUy
1 206 32 1,0 0,775 22 15,18 71,7 0,775 -
2 206 31,25 1,18 1,35 26,5 14,74 81,11 1,04 -
3 174 30 1,176 1,45 27,5 14,15 84,17 1,23 -

4 206 29 112 127 245 13,80 84.9 1,07 -
cepen. | 198 30,07 1,16 1,36 26,2 1,17 0,045
1 173 32,5 0,881 0,71 19,5 15,33 78.4 0,805 -

2 173 26 0,784 0,561 19 12,26 136 0,79 -

3 173 26,35 0,79 0,5 17,5 12,42 136 0,63 -

4 173 295 0.878 | 0.73 18 13,96 85 0.84 -
cepen. | 173 28,6 0,833 0,625 18,5 13,4 108,8 0,75 0,041
1 151 31 1,21 1,35 24 14,62 81 1,11 -

2 151 25 1,01 1,07 21 11,97 124,2 1,06 -

3 151 33 1,14 1,42 27 15,56 78 1,25 -

4 151 31,35 |11 1,28 235 14,78 81,1 117 -
cepen. | 151 30,11 1,11 1,28 23,9 14,23 91,07 1,15 0,047
1 200,8 | 33 1,08 0,84 215 15,58 75 0,78 -

2 200,8 | 28 0,983 0,91 22 13,2 89 0,925 -

3 2008 | 29,6 1,03 0.86 21 13,96 85 0.835 -
cepen. | 200,8 | 30,2 1,03 0,87 215 14,24 83 0,845 0,045
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C(CH3) < 0,8 MMons/T  BOHAa  Ie  OPAMOIiHIIHA,
K=tga=C/D=0,78, ane npu C(CHs) >0,8, K =tgo =
C/D = 1,16 — 3anexHicTs BXXe HE MPSIMOJTiHif{Ha pHC. 6.

3 KpUBUX 3aJCKHOCTEH KOHICHTpALii, ONTHYHOL
TYCTHHH Ta MIBIIMPHHM BiJl MUTOMOI MOBEpXHi puc. 7,8.
BUJIHO, IO 3i 30imbmeHHsM Sy, D, AUy,  C (koHIL.)
najgae (HeJiHiiHA 3aJeXKHICTh), TOO0TO sK 1 ;11 MAC 200,
MiBIIMPHWHA, 31 30UIBIICHHSAM KOHIICHTPAMii MPUBHUTHX
METWICWIMIIBHUX ~ Tpyn Ha  kpemHezemi AMC,
30UIBIIy€EThCS.  MakCUMyM — 3aJIe)KHOCTI  ONTHYHOI
ryctund (D) Bim mosxwunu xBuii nornuHanus (1\L) ms
kpemHe3emy Mapku MAC-200,npencrasieno Ha puc.10,
3HAXOIUTHCA B 0671acTi 2965 cM—.

Bucunoskn

1. 3anexnicth konuenrpanii (-CHj) rpyn ximi4HO
NPUBATUX HA TOBEPXHI KpPEMHE3EeMy IIiciII OOpoOKH
MOIU(IKATOPAMU—TUMETIIIUXIOPCHIIAHOM 1 HOTo
OJIiTOMEpOM BiJl ONTHYHOI rycTuHE D He mpsaMoriHiitHa.
Iprmuomy mist kpemuesemy mapku ( MAC) tgo Haxmy
kpuBoi C = f(D) cknamae K = tgo = 1, a s xpeMHe3emy
Mapku (AMC) mo xommentpamii Ccy; < 0,7 ckiagae
tga=0,78, a mma mia Ccy; >0,8, tga=1,16, mo
TOBOPHTbH TIPO HECTEXIOMETPHYHE MPOTIKaHHs peakiii Ha
MOBEPXHI KpPEeMHE3eMy IpH 3allOBHEHHI IOBEPXHEBOTO
mapy 1 JOKazye  iJer MIDKMOJIEKYJISIPHOTO
Jerigpoxiopysanns Mix (= Si-OH) Tpynmamu aepocuiny

i 6oxoBumu xnopcwmmibHUME (Cl,-Si(CH)3) rpynamu
moaudikatopis (IMXC i fioro omiromepy).

2. Ha ocHOBI TaHHX 3aJI€KHOCTEH ONTUYHOI TYCTUHHI
(D), miBemyrn (AUy p) Ta KOHIEHTpALii METHIICHITIIIEHUX
rpyn C(-CH3) metunkpemuesemiB mapkn MAC ta AMC

Oyno BH3HAUYECHO 3HIDKCHHS 3HAYeHHA  KoedimieHTa
(K=tga). 3i 30iNpmEHHSIM THMTOMOI  IOBEpPXHI
MOIU(IKOBAHOTO KpPEeMHE3eMy IIiBIIMPHHA  KPHBOI

3MEHIIY€EThCS, B TOH ke yac miBmmpuHa (AUy,) KpuBOl
iHTeHcHBHOCTI KkonuBaHb (-CHjz) 30inblryerscs 31
301TBIICHHSM KOHIIEHTPAIlT METHIICHIIMIIEHUX TPYIL.

3. Ha ocHOBI ojepxaHMX JIaHUX IIPOBEICHHUX
JIOCIiKeHb OyJI0 3alpoIlOHOBaHO BUKOPHCTOBYBaTH B
METOJIUIII BU3HAUEHHS XIMIYHO IPUBHUTHX TPYH METOJIOM
[Y-criexrpockomii yrounennit koedimienr K'= K/AUy,
3amicTh K = tgo. 3 METOIO BiATBOPIOBAHOCTI Pe3yJIbTATIB
Ta I1X TO4YHOCTI, 3HadeHHs K', sKkuil He3HAYHO
BiJJPI3HAETHCS (JIMIIE B COTUX) BiJl APYTUX 3HAYCHD LIS
BCIX  BIIOMHX MapoK KpeMHE3eMiB, €  OUIbII
yHiBepcasbHUM, HiX mpocto K, =tgo. Takum uwmHOM
METOJIMKa BU3HAYCHHS KOHLIEHTPALl TOBEPXHEBUX IPYI
Oyle 3BOMUTHCH HE TUIBKM 1O BH3HAYCHHS ONTHYHOI
ryctuan D = 1gl/ly, ame i 10 BU3HAYEHHS MiBIIMPUHU
C =DK', npuuomy K' BpaxoBye 3HaueHHs BCiX IHIIHMX
BennyuH 3 Gopmyiu (1).

Kypma O.C.— cTyneHr;
JIyuie B.C. — acniipant kadenpu ximii;
Kypma C.A. — K.T.H., IOIIEHT Kadenpu Ximii.
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Surface by IR-Spectroscopy
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The quantitative determination of CH3-groups by IR-spectroscopy method for different industrial types of
pyrogenic silica modified by methylchlorosilanes has been carried out. In the freim of experiment the influences of
specific surface of pyrogenic silica on result of experiment was determined.
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