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AACOPBUMOHHOE MOAMOMIIMPOBAHME MOHOTEHHBIMM
ITAB OKCHMAOB AAIOMMHM C PASAMYHBIMM
KNMCAOTHO-OCHOBHBIMM XAPAKTEPMCTMKAMMU

UccnemoBana amcopOiust noHOTeHHBIX [IAB Ha mMOBEepXHOCTSIX OKCHUIOB AJTIOMU-
HHUA C Pa3JInYHBIMU KHCJIOTHO-OCHOBHBIMU (I)yHI{LLI/IﬂMI/I. HoxasaHo, uTO HaAU-
6osee adhdexkTUBHOE MOAMGMUIIMPOBAHNE TTOBEPXHOCTU OKCUAOB AJIOMUHUS pas-
JUYHOTO THUIA MOXKET OBITH OCYIIIECTBJIEHO C MCIOJb30BaHmeM aHMOHHBIX ITAB.
IIpuuem (opMuUpoBaHME MEPBUUYHOIO MOHOCJOS C BEPTUKAJBLHONI OpUEeHTaIluel
MOJIEKYJI, HauWHAas C HU3KUX KOHIIEHTpaIuii, mpoucxoaut B caydae IIAB c
0oJIbIlIe MOJIEKYJIAPHONM MacCcoil W YMCJIOM YIJI€BOLOPOAHBLIX PAaAUKaJIOB.
Karouesbie cioBa: azcopOiiusa, moHoreHHble IIAB, oKCcUABI aalOMUHUSA, MOIM-
(dunupoBaHUe.

HuskoremneparypHaa Mmopuduranusa oxcuma amomuHusa y-Al,0, — mo-
JIAPHBI HEOPTaHWYECKUI COPOEHT UM HOCUTEJb, IITUPOKO IPUMEHAETCSA IPU W3-
BJIEUEHNY N KOHIIEHTPMPOBAHUNU BEIIECTB pasjmtmoﬁ IIPpUPOJAbI, OJTHAKO OH HE
OTJINYAeTCA BBICOKON M30MPaTENHHOCTHIO. B ¢BA3UM ¢ TeM, UTO OCHOBHOE BJINA-
Hue Ha afcopOnuonHbIe cBoiicTBa Al,O, OKasbIBaeT XMMHUUYECKas IPUPOJA ero
aKTUBHBIX IIeHTPOB, HEKOTOpoe IOBBIMeHue usbuparenbHocTu Al,0, peanu-
3yeTcsa mpu o0paboTKe ero IMOBEPXHOCTM PACTBOPAMU KWCJIOT WJIN IeJOYeH B
mpoliecce IMPOM3BOACTBA XpomaTorpapuueckux copbernToB [1]. C menbio usme-
HEHUA KUCJOTHO-OCHOBHBIX M KOMILIEKCOOOPA3YIOIINX CBOUCTB, IuapodoOHO-
rugpodunasHOro 6amanca (I'TB) moBepxHOCTH, a TAKKe IMOBBINIEHNA CEJIEKTUBHO-
CTU, TIOMUMO KHCJOTHOM M IIeJOUYHOM 00paboTKU, MOJyUYMIa pacIpocTpaHeHue
MOAM(PUKAIUA TOBEPXHOCTHU A1203 OpPraHNYeCKUMU COeLUHEHUSAMU, B TOM YUC-
Jle TOBepPXHOCTHO-aKTUBHBIMU BeirtectBamu (IIAB) [2, 3]. UsBecTHO, uTo ITAB,
obnamaa audUILHBIM CTPOEHUEM, aACOPOMPYIOTCA Ha TpaHUIlEe pasfgena pas-
JUYHBIX (as, BKJIHOUYasa TBepaoe Teao — pacTtBop ITAB, cyiiecTBeHHO M3MeHAA
CBOIICTBA IIOBEPXHOCTY COPOEHTOB, KOTOPBIE HAIILIN IPUMEHEHNE B PA3JIUYHBIX
Bugmax xpomarorpaduu [1, 3, 4]. C gpyroii cTopoHbI, Takme agcOpOEHTHI, C U3-
MEHEHHBIMU IIOBEPXHOCTHBIMHU XapaKTePUCTUKaMMW, MOTYT OBITH MCIOJIH30BAHBI
B KauecTBe HOCHUTEJIEW aHAJIUTHUUEeCKUX (OpM IIpu paspaboTKe amcoOpOIIMOHHO-
CHEKTPOCKOMINUECKUX M TECT-METOAUK OIPeIesIeHNA NOHOB METAJJIOB B BUJE UX
Pa3JIMYHBIX COGI[I/IHeHI/Iﬁ — HWOHHBIX IIap, KOMIIJIEKCHBIX COGI[I/IHeHI/Iﬁ C OpraHu-
YEeCKMMHU peareHraMu U Ap.

ITIpu mpoBemeHuu amcopOIIMK M3 BOAHBIX PACTBOPOB COPOATOB PABIMYHOMN
IPUPOBI TOBEPXHOCTH YKA3AHHBIX TUIIOB OKCUA AJIOMUHUSA II0[BEpPraeTcs Tuapa-
Taruy ¢ (opMUpPOBaHMEM Ha Hell JIBIOMCOBCKUX U OPEHCTETOBCKUX KUCJIOTHBIX U
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OCHOBHBIX I[€HTPOB, KOJIMUECTBO KOTOPBIX OTJINYAETCS B 3aBUCUMOCTHU OT KUCJIOTHO-
OCHOBHOM MOAM(PUKAINY OKCHIa ATIOMUHUASA U KUCJIOTHOCTU cpensl [5, 6].

O0OpasoBaHre TUAPATHBLIX TPUIIOBEPXHOCTHBIX CJIOEB HA YKA3aHHBIX OKCHUIAX
aTIOMUHNS, B KOTOPBIX MOJIEKYJIbI BOJABI YIE€PIKUBAIOTCS BCJIEACTBUE TJOHOPHO-
aKIENTOPHBIX B3aWMOMENCTBUIN, HATPUMEDP, WOH-TUIOIbHBIX, O00pPa30BaHUA
BOJZIOPOJHBIX CBsA3eil, YacTO BaTPYAHAT aAcopOIUi0 CcOpPOATOB OPTraHUYECKO
IPUPOALI ITOBEPXHOCTHIO. BBemeHMEe B COPOIMOHHYIO CUCTEMY AU(PUIBHBIX Be-
IIeCTB Pa3JINYHON IPUPOABI CIIOCOOCTBYET PAa3PBIXJIEHWIO TMAPATHON 000JI0YKH,
YacTUYHON TUAPOPOOU3AIUY TTOBEPXHOCTHA COPOEHTA W YMEHBIIIEHUIO ee IMOJsAp-
HOCTU. B pesysbraTe uero paciiupsiercsi Kpyr OpraHudecKux cop0aToB, BKJIIOUAS
KOMILJIEKCHbIE COEJVMHEHUsI C OPraHUYEeCKMMU JUTAHJAMU, C 3aMETHBIM BKJIAJOM
B BesmunHy uX I'TB ruapodo6HOM cocTaBaAOINell, UYTO CIIOCOOCTBYET B3auMOEeH-
CTBUIO C BHOBb OPTaHMB30BAHHOM ITOBEPXHOCTHIO 3a CUET TUAPOPOOHBIX cui [3, 4].

B nmamnoit paboTe mpuUBeAeHbI PE3YIbTATHI MCCIAELOBAHUSA aJCOPOIUU MOHO-
reHubIx [TAB: xatuonHBIX — dToHUA (IAT), XMopuma meruanupuauuaua (XIIIT)
U aHMOHHBIX — npoxernuicyabdara Harpus ([IIICNa), Terpagenuiacyabdara Ha-
Tpusa (TICNa) Ha TOBEPXHOCTAX OKCUAOB AJIOMUHUSA C PA3IUYHBIMU KUCIOTHO-
OCHOBHBIMU (DYHKIIUAMU: KUCJIBIHA (Alzog(mm), HeUTPaIbHBIHN (A1203(Hemp)),
OCHOBHOT (A1203(00H)), 3HAUEHUA W309JEKTPUUECKUX TOUEeK KOTOPBHIX COOTBET-
creyior pH 5,0; 8,0 u 9,2. BriOpanubie B KauecTBe momupuraropos IIAB or-
JUYAOTCA KaK 3HAKOM M BEJUYMWHON 3apsAfa MOJSPHBIX I'PYIN, TaAK U AJUHOM
YTJIeBOZOPOJHBIX paguKaiioB. Ilocamounbie MIOMIAAN TOPU3OHTAIBHO (ILIaHAP-
HO) pacmosaramoiuxcsa I[IAB oTHOCUTEIbHO TTOISIPHOI MOBEPXHOCTUA YKA3AHHBIX
OKCHUJIOB aJIIOMUHUSA (Smp) U uxX rugpo(uUIbHON YacTU B cllyuae BEePTUKAJIbHOTO
(SBepT) (HAKJOHHOTO) pacIpefeseHunsa, PACCUNTAHLI C ITOMOIILI0 Moaesneii CThio-
apra — Bpurneba [7]. S3uauenua I'TB, asaaommeca kpurepuemMm ruapodoOHO-
ruapodunbHoro 6ananca Illarmna [8], Beraucaens: mo popmyne ITB=n_—4 n /2,
rae n, — 4ucao ruapodobHBIX (QparMeHToB (YMCIO aTOMOB yriepopa), n, —
YKCJIO MOJIAPHBIX (hparMeHTOB (Tadsu. 1).

Apncop6miuio ITAB mpoBouIu B CTATUUECKUX YCIOBUAX HA YKA3aHHBIX BBIIIIE
OKCHAAaX aJIOMUHUA IJd XpoMatorpaduu Oesbruiickoit pupmser “Acros organ-
ics” ¢ sepuernmem 50—-500 MKM, UTO COOTBETCTBYET yIeJbHOII MOBEPXHOCTHU IIO
BAT ~200 m?/r (S

copﬁ)'
Ta6auma 1

Ilmomans, 3anHumMaemasn mouaerkyaoil IIAB, npu ee ropu3oHTAILHOM U
BEPTHKAJILHOM PACIOJIOKEHUHI

ITAB Smp, HM? SBepT’ HM? ITB
OIOCNa 0,73+0,1 0,14+0,1 8,0
TIOCNa 0,86=+0,1 0,14=+0,1 10,0
XIIIT 1,20=+0,1 0,28+0,1 17,0
aT 1,91+0,1 0,41+0,1 24,3

Tunbl m KOJIUUYECTBO IIOBEPXHOCTHBIX (I)yHKI_II/IOHaJII:HI:IX T'PDYIIII OKCHIOB
aJJIOMUHUA B I/ISOSJIeKTpI/I‘IeCKOﬁ TOYKEe IIPUBEJEHBI B pa60’1‘e [6]. TaK, Ha II0-

BepxHoctu AlLO comepsxurcsa 1,39-10* MOJIB/T MOJOMKUTENBHO 3aPAIKEH-

3(xucm)
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H
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HBIX TPYIIII o’AI O\H u O’AI’ Ha A1203(Hemp) u A1203(OCH) OHU OTCYTCTBYIOT;
. —0O

HeUTpaJIbHbIE T'PYIIIBI O,AI—OH B KoauuectBe 0,29-10* Moab/T ompe/esieHbI

TonbKo s ALO

:g?AI—(_) B Kommuectse 1,20-10* mons/r u 1,00-10* Mous/T comep:kaTca Ha

IMOBEPXHOCTH A1203(Hemp) u A1203(OCH) COOTBETCTBEHHO.

Craugmaprabie pactBopsl IICNa, TIICNa, 9T, XIIII ¢ xoumenrpanueit 1-10-3
MOJIb/JI TOTOBUJIM PACTBOPEHUEM COOTBETCTBYIONIUX HaBecoK IIAB B guctumiiu-
poBauHo# Bozme. PaBHoBecHbIe KoHIeHTpanuu AITAB ([IIICNa, TIICNa) onpese-
JSAIU DKCTPAKIIMOHHO-(poTOoMeTpuuecku ¢ MetuaeHoBbiM cuHUM [9], a KITAB
(9T, XIIII) — c 6pomTumosoBbiM cuHuM Ha KPK-2 [10]. Heobxonumoe 3uaue-
aue pH ycramasiauBaau mob6asienueMm pactBopoB HCl m NaOH u xouTpompo-

BaJIi C UCIIOJb30BaHueM mounomepa M-130.2M.1.

); OTPUIATEJBHO 3apAXKEeHHbIe (PYHKIMOHAIBHbIE IPYIIIBL

3(ueitTp

Pe3yasTaThl U UX 00CysKIEeHUE

KucnoTHOCTH cpenbl sABIAETCS BaKHBIM IIapaMeTPOM COPOIIMOHHOTO IIPO-
mecca, Tak Kak orT pH cpenbl 3aBUCAT anCcOpPOIIMOHHBIE CBOMCTBA KOMIIOHEHTOB
paccMaTpuBaeMO#l TeTEPOTEHHOW CUCTEMBI «OKCHUJ AaJIOMUHUS — BOIHBIA pa-
ctBop ITAB». B 3aBUCHMOCTH OT KMCJIOTHOCTH BOAHBIX CYCIEH3UHN YKa3aHHBIX
OKCHJIOB QJIIOMUHUA Ha IIOBEPXHOCTU BO3MOJKHEI CJIeVIONIINe IIPOTOJIUTHIUECKIIe
paBHOBecCUs, COIJIACHO IPUBEJEHHON cxeMe:

H H C— 0 H
0 0 +0H 0 + OH N -/
N+ o/ - >A|—6/ _— >AI—O—H —— /AI—O + o\
+
— N —0 N, +H —0 tH —o H

YuuThIBasA BO3MOXKHOCTh XHMHUUYECKOTO paspylleHus mosepxHoctu ALO, B
IOCTATOYHO KMCJION M IMEeJIOUHOM obsacTax pH, nguamnasoH KMCJIOTHOCTH HCCJIE-
noBaHUusa cremenu msBaeueHus I[TAB cocrasasan pH 2-9 (puc. 1).

Kak ciaenyer us npuBefeHHBIX 3aBucuMocteir A,% = f(pH) kax qua AITIAB,
rak u 8151 KITAB cremeus agcopOuyu Boiire a1 ITAB ¢ 00abIInMYy 3HAYCHUAMUA
KPUTHUUYECKUX KOHIEHTPAIMA MHUIIEIJI000PA30BAHUA U BKJIAZOM IuapodOo0HOM
cocraBiAoIeit B Beauunuy I'TB (tabs.1), uro coorBercTByeT 92 — 100% mas
TOCNa u 47 — 91% nna OIOCNa, 75 — 96% npaa 9T u 63 — 94% npna XIIII.
K Tomy e, mia TIICNa u 9T xapakTepHa MeHbIIasd 3aBUCUMOCTD CTEIIEHU aji-
copbuuu ot pH, a ciemoBaTelbHO, KUCIOTHO-OCHOBHOM MoAu(UKAIMY COPOeHTAa
u 3apazna ero moBepxHocTu. Ilis ITAB ¢ MeHbIed AJWHON yTrJIeBOZOPOISHOTO
pagukaia HaOJOmaeTcss 0oJiee BHIPAYKEHHBINA BKJIAL B aICOPOIMIO IIPEMMYIIe-
CTBEHHO 3JIEKTPOCTATHUUYECKUX CUJ B3auMmogeiricruii. Tak, amcopbmus I[JICNa
Ha BCcexX TUIlaxX cOpOeHTOB MaKcuMmaabHa npu pH 2—4 u cocrasaser 66 — 90%,
YTO CBSABAHO C dJIEKTpocTaTuuecKkuM BaaumopericTerueM AITAB ¢ mMoJI0KKUTEIbHO
3apPSAKEHHBIMY (DYHKIIMOHAJIBHBIMI IPYIIIAMUA HA IIOBEPXHOCTH.
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0 2 4 6 8 10 0 2 4 6 8 10
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Puc. 1. 3aBucumocts crenernu agcopouuu AITAB (a) u KIIAB (6) ma ALO, or pH
pactBopa: 1, 2, 3 — JIIICNa (a) u XIIII (6); 4, 5, 6 — TICNa (a) u 9T (6);
1,4 — ALO, 0 2, 5 — ALO, . 5 3,6 — ALO,  (Cpyp= 1-10* mousn/m;

m, = 0,1 r; t= 30 muH.)

IIAB

Ananoruunoe ypesuueHnue azncoporuu g0 85-94% wuabuaromaercs muasa XITTT
B obmactu pH 6-8, BciaencTBHe 3JI€KTPOCTATHUYECKOrO IPUTIKEHUS MEXKIY
ratuoHamu XIIII m oTpumaresbHO 3apAKEHHBIMU IEHTPAMU HA MOBEPXHOCTU
copbernToB. Ciaemyer ormeTuTh, uto mja JJICNa u XIIII 6osiee cyIecTBEHHYIO
pOJIb HWrpaeT ILJIOTHOCTh MOBEPXHOCTHBIX 3apsIOB MCCJIEIYeMbIX COPOEHTOB,
MMEINX PasHble KUCJIOTHO-OCHOBHBIE XapakTepucTuku. Tak, HanpuMep, IJIs
IOIOCNa mpu pH 3 A = 91% =Ha A1203(mm u 83% Ha A1203(OCH), a opu pH 9 —
71% u 47% coOTBETCTBEHHO.

s ycraHOBJIeHMA MexaHuM3Ma ajcopOiiuu mccaenyembix IIAB okcumamm
AJIOMHUHUSA C YUETOM TeOMEeTPUU IPOCTPAHCTBEHHOTO (DOPMUPOBAHUS MOHOCJIOS
0 pe3yJabTaTaM COPOIUY ObLIN MOCTPOEHBI COOTBETCTBYIOIIME N30TEPMEI aIcop0-
muu ITAB Ha Bcex ¢opmax okcuzaa amioMunusa (puc. 2, 3).

a-10s a-1o°
i MOJIB T
o {6 r b2 45 103

18]

14 f

=)
5
=N

~ 0 8
0 2 4 6 8 cpasn'loﬁ Cpasn'loﬁ

MOTTRAT MOITR:TT

Puc. 2 Usorepmer agcopouuu NICNa (a) u TICNa (6) ma AlQ, :
1 — ALO 2 — AlO 3 — AlO (pH=3; m_ = 0,1r; t = 30 mu#n.)

2 8(xmucm)’ 2 8(meiiTp)’ 2 8(ocH)

142



Adcopbuyuornoe modupuuyuposarue uornozernnvimu IIAB okcudos arromunus

CpaBuuBas msorepMmbl amcopbriuu AITAB (puc. 2) ciaemyeT OTMETHTBH, UTO
nnsa I[IICNa (puc. 2a), B orauume ot TI[CNa (puc. 206), mabiaiomaeTcsa mOCJIe-
[IoBaTeJIbHOE HACHINIEHWEe MOBEPXHOCTU COPOEHTA, UTO MPOSIBIAETCA B UETKO
BBIPAKEHHBIX WH3JI0MaX HA KPUBBIX H30TE€PM, COOTBETCTBYIOIIUX OIIPEIesIeH-
HBIM 3HAUEHUAM aAcopomuu — a, u a,. B cooTBeTCcTBUU C TIPOBENEHHBIMU
pacueraMu MW COIIOCTaBJI€eHMA 3HAUEHMU CYMMAPHBIX 3aHMMAaEMBIX ILJIOIIaaen
Bcex azcopOumpoBaHHBIX MoJieKysa AIIAB corsacHO 3HaYeHUAM afcopoIuu C
WCXOOHBIMHU IIJIOIIAAAMM IIOBEPXHOCTHU COp6eHTOB MOXHO OTMETUTh, UTO »OJIA
OICNa npu a, pasroit 4,8-5,0:10* mons/r (Tabn. 1 u 2) u nIaHaPHOM pacmo-
JIOXKEHUU MOJIEKYJ UX CyMMapHas IJIOoIalb (SCYM), paccumTanas U3 paBeHCTBA
S =8 -a,;'N, (N, — uncnao Asoraapo) naa Al,O cocrasisaer 220 m?/r,

cym OIICNa 3(xuca)
Iasa AlZOg(HeﬁTp) u A1203(OCH) — 211 m?/r v nmpaKTUYECKU OGIMBKU BeJIUUNHE S
(~200 m?/r). IIpn mocTw:xenun sHaveHUs agcopbmuu a, (9,7 — 9,8-10* Mmosb/T)
Habaomaercsa nepeopuenTanus mojaekys I[[JICNa B MOHOCJIOe OTHOCUTEIBHO TIO-
BEPXHOCTU COPOEHTOB, O UeM CBUAETEJLCTBYIOT pacueTHbIe mHaHHbIe. Tak, mpu
VCJIOBUY ILIAHAPHOM OPUEHTAIH coOTHOIIeHue S /S - cocrasiaser ~2:1 npu
ScyM = 431 m?/r gua A1203(Km) U IJId A1203(Heﬁm u ScyM = 426 m?/r gasa Alzog(m),
a B caydae BEePTUKAJbHON — OTHOIIEHUEe S oy /Scopﬁ — Bcero jguiis 0,4:1, roe
SCYM IUIA KAXKIOTO M3 OKCHUIOB AJIOMUHNA HAXOAUTCA B Ipemenax 82 m?/r.
OTHoOIIeHMe IIOIIANell JaeT HAM OCHOBAaHME IIPEAIOJIATaTh O IIPOMEKYTOU-
"ol opueHTaruu mojekys I[JICNa, ckopee Bcero — HaKJOHHOM, YTO, B CBOIO
ouepenb, MPUBOAUT K UYACTUUYHOMY OJOKUPOBAHUIO aACOPOIIMOHHBIX IIEHTPOB

ALQ,.

Tabauma 2
3HaueHusa agcopOuuu ucciexyemsix IIAB Ha okcugax aTrOMUHUSI
A1203(1mcn) A1203(Heﬁ'rp) A1203(ocu)
IIAB |pH
a,, MOJB/T | a,, MOJIL/T | @,, MOJB/T | @,, MOJb/T | @, MOJB/T | @,, MOJb/T
OOCNa 3 5,0-10° 9,8:10° 4,8-10° 9,8:10° 4,8:10° 9,7-10°
TIOCNa 3 — 3,0-10+ — 2,9-10+ — 3,0-10+
XIIIT 7 3,0-10° 1,8-10* 4,0-10° 1,9-10* 4,0-10° 2,0-10*
aT 7 — 3,8:10¢ — 3,9-10¢ — 3,9-10°¢

Hanbueiinee yBenndenue ucxoanoii kounenrpanuu [IJICNa (>a,) npusogut
K M3MEHEHUIO MeXaHu3Ma aJcopOIiuu, U, KaK CJeACTBUue, K (GOPMUPOBAHUIO IIO-
JIMCJIOEB HA BHOBH OPraHM30BAHHOI I'MAPO(Pho0r3MPOBAHHON IIOBEPXHOCTH.

Yro ke Kacaerca agcopbrum TIICNa (puc. 26), TO B 1eJI0M X0 BOCXOAAITUX
BeTBeW M3 HYJEeBOW KOOpPAWHATHI s msorepm aacopbiiuu TICNa cBumerenb-
cTByeT 0 6ojiee BHICOKOM ero cpozcTse K mosepxHoctu AlLO,, uem I[JICNa, uTo
coryacyercsa ¢ 66ibmumM pasmepom (Ha ase CH, Tpynmer) alKuIbHOTO DaguKa-
aa B moaeryaax TIICNa. ITpuuem msHauaabHOEe (hOPMUPOBAHUE MOHOCJIOSA OCY-
IIeCTBJsIeTCSA, 10 HAIlleMy MHEHHUI0, 34 CUeT BePTUKAJIbHO OPHMEHTHPOBAHHBIX
MOJIEKYJI, O UeM CBHUETeJbCTBYeT HAJIMYMEe Ha M30TepMaxX aAcopPOIMU TOJLKO
OIHOTO 3aMETHOT'0 M3JI0Ma C BBIXOJOM HA HAKJIOHHOE ILJIaTO, COOTBETCTBYIOIIIEr0
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agcopbuuu a, (~3,0:10* Mosb/T), YTO NPAKTUYECKHU B TPU Pasa 60JIbIlle 3HAUeHUSA
a, niua IJICNa. CrabunbHOCTH BePTUKAIBHOTO pacupegenerua moaekyn TICNa
Ha TOBEPXHOCTU COPOEHTOB CIIOCOOCTBYIOT AOMOJHUTEIbHBIE JlaTepalbHbIe B3a-
HMOI[efICTBHH YIJIEBOAOPOAHBIX PAAVKAJOB, UTO IIOATBEPXKAAETCA PACCUUTAHBIM
HaAMHU COOTHOIIIEHUEM S sepr /Scop6 npu a, xKak 1,3:1 (252 m*/r mna A1203(mﬂ),
241 m?/r pus ALO; ) B 252 M2/T mis ALO,, . mpu S ~200 Mm2/T).

Habsronaembrii pocT BeIMYUHBI afcOPOIUY IPYU YBEJIUYEHUU MCXOTHOU KOH-
nearpanuu TICNa B cucreme Bezer, kak u B ciaydae [[[ICNa, K popmMupoBasHmio
nosnucaoes. [[na oboux AITAB naceimenue nosepxaoctu Al,O, mpoucxoaut mpu
YBEJIMUMBAIOIIUXCA PABHOBECHBIX KOHIIEHTPAIIUAX B PALY Alzog(mﬂ), Alzog(m),
AIZOS(HeﬁTp). JTo cBA3aHO ¢ TeM, uTo npu ountuMaiabHoM pH 3 copbuuu AITAB an-
COPOIMOHHBIMU I[EHTPAMU HCCJIEAYyeMbIX COPOEHTOB IMIPEUMYII[eCTBEHHO CIAYIKAT
TOJIOYKUTEIBHO 3apsKeHHble IeHTPhI. [Ipu 9TOM, BIIOJSIHE €CTEeCTBEHHO, UTO HAa
Alea(mﬂ) IIJIOTHOCTD TTOJIOXKUTEJIbHBIX 3apAI0B O0JIbIlE, a Ha Alea(HeﬁTp) — MeHb-
11e, BCJIeACTBUE HeLOCTATOUHOU IIPOTOHUBAIIUU er0 (PYHKIIMOHAJBHBIX I'DYIII.

Ha puc. 3 mpexncraBimensr uzorepmbr ancopbruu ana KITAB (XIIIT u 9T),
aHaJan3 KOTOPBIX CBUETEIHBCTBYET O CXOKECTH MEeXaHM3MOB, a TaKiKe CII0CO00B
dopMUpPOBaHUS MOHOCJTOs ¢ BhIlie paccMmorpeHHbIMU AITAB. OcobeHHO YeTKO
aTa CXO0KecTb mpoaBiderca npu cpaBHeHmu map IJICNa — XIIIT u TICNa
— 9T, T.e. ¢ yueTOM MOJIEKYJIAPHON MACCHl W YKCJIA MUX YIJIE€BOJZOPOIHBIX Da-
nukanoB. Kaxk u B cayuae IIJICNa (puc. 2a), aaa XIIII (puc. 3a) HabaogaeTcsa
OCJIEJOBATEIbHBIM XapaKTep HACBIIEHUS TOBEPXHOCTU C TMO3TATHBIM (HOPMU-
poBaHMEM MOHOCJIOS CHaudaja IJIaHapHO OpueHTUPOBaHHBIX MoJsekysn XIIII, xa-
PaKTePUBYIOUUXCA BeJIMYUHON @, (Tab. 2), KOTOphIe IPU HOBBINIEHNY UCXOTHOM
koumeutpanuu [IAB mepexondaT B HaKJOHHOE, a 3aTeM — BePTHUKAJIbHOE TOJIO-
sxenne (a,). @Popmer mzorepm IT (puc. 36) OAHOZHAYHO CBUIENBLCTBYIOT 00 BEPTH-
KaJIbHOM opumeHTanuu ero moJsiekysa ananorungHo TIICNa (puc. 26).
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Puc. 3. Usorepmsl ancopbruu XIIII (a) u 9T (6) ma AlOQ, :
1 — Alzos(mm, 2 — A1203(HeﬁTp); 3 — A1203(OCH) (pH=7; m_= 0,1r; v = 30 mun.)
CraenyeT 3aMeTUThb, UTO, HE3aBHUCHUMO OT THUIIA A1203 BeJINYUHBL @, U @, IJIA
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Adcopbyuonnoe modupuyuposarue uornozennvimu [IAB okcudos arromunus

ATIAB 3HaYNTEIBHO TPEBOCXOIAT COOTBETCTBYIOIME 3HaueHusa Aas1 KITAB (Taba.
2). C marreii TOYKM 3PEHUSI, 9TO MOKHO OOBACHUTHL C ABYX IMO3UITHM, & UMEHHO:
pasHUIlell B pasdMepax IMOCAMOUYHBIX ILIOINAamell aHMOHHBIX WM KaTHOHHBIX [IAB
(taba. 1), a Takke sHavenmeM pH MaxkcuMasbHON COpPOIIMM, UTO B CBOIO OUepenb
BeJleT K 3aMEeTHOMY M3MEHEHUIO COOTHOIIEHUA KOJIUYECTBA TMOJOKUTEIbLHBIX U OT-
pHUIATEeIbHBIX aACOPOIIMOHHBIX ITEHTPOB. IIprueM HeJIb3d MCKJIOUATH TOT (aKT,
uyro npu agcopbiiuu AITAB dopMupyeTcs: CILJIOITHON MOKPOB COOTBETCTBYIOIINX
moserya, a miaa KIIAB B ompeneseHHON CTeNmeHU IPUCYINA WX JOKAJIU3AIU
IO KOHKPETHBIM aJCOPOIIMOHHBIM ITeHTPaM ¢ (DOPMUPOBAHUEM TaK HA3bBIBA€MOTO
OCTPOBKOBOTO TIOKPOBA.

Hecopbius mccaenyeMbix IIAB ¢ moBepXHOCTH BCeX THUIIOB A1203 BOJHBIMU
pacTBOpaMu KHCJIOT W Iejioueil ¢ Koumenrpanuein 104-10" mosnb/n1 HesHAUU-
TeabHa (3—8 %), UTO CBHIETENBCTBYET O JOCTATOUHO IIPOYHOM 3aKPEILICHUU
rkax AITAB, raxk u KIIAB.

Takum 00pa3oM, ¢ YyUeTOM CPABHUTEJIHHOTO aHAJNM3a PACCUNTAHBIX BEJIUUYNH
amzcopOImu, MOXKHO CUMTATh, YTO Haubosiee 3h(HeKTHBHOE MOAMGMUINPOBAHTE
TOBEPXHOCTY OKCHUIOB AJIOMUHUSA PA3JIUUYHOTO THUIA MOYKET OBITh OCYIIeCTBJIe-
HO ¢ mcuoib3oBaHueM aHMOHHBIX IIAB. Ilpumuem dopmMumpoBanHume IEPBUYHOTO
MOHOCJIO C BEPTUKAJILHONM OpHUEeHTanumell MOJIEKYJ, HauuHasa C HUBKUX KOH-
IMeHTpaIui, TPoucXonauT B caydae IIAB ¢ GosbIieit MOJEKYJIAPHONM Maccoil u
YUCJIOM YTJIEBOJOPOAHBLIX PAIUKAJIOB.

IToryueHnuble maHHBIE IIO3BOJISAIOT CUMTATh BO3MOYKHON peaaus3aliuio Ha
BHOBBL OPTaHMB0BAHHOI, YACTUYHO TUAPOGOOU3UPOBAHHOMN, TOBEPXHOCTU OKCHU-
OB aJIIOMUHUA HOBBIX aJCOPOIIMOHHBIX aHAJUTHUUYECKUX (PopM IIpu pas3paboTke
MEeTOIUK OmpeneseHns MUKPOKOJNUYECTB BEIleCTB, COMEPIKAIIX B CBOEM COCTA-
Be KaK TOJIAPHBIE, TaK U HETOJAPHbIE (PYHKIIMOHAJbHBIE TPYIILI PA3JIUUHOTO
TIPUPOAHOTO TPOUCXOMKIEHUS.
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AJICOPBIINHE MOAU®IKYBAHHA IOHOTEHHUMHU ITAP
OKCHUAIB AJIIOMIHIIO 3 PISBHUMH KHUCJIOTHO-OCHOBHUMMH
XAPAKTEPUCTURAMMA

Pesrome

Hocaimyxeno azmcopOiiito ioHorenHux IIAP Ha mOBEpXHAX OKCHUAIB aJIlOMiHil0 3
pisHUMU KHCJIOTHO-OCHOBHUMU (yHKIisMu. IlokasaHo, 1o HaWOinbIl edeKTUBHE
Monu(diKyBaHHA MOBEPXHI OKCHUIIB aJiOMiHiI0 pi3HOrO THMHY MOXKe OyTU 3iliCHEHO
3 BuUKopuctaHHAM aHioHHux IIAP. Ilpuuyomy (opMyBaHHS TEPBUHHOTO MOHOCJOS
3 BEpPTUKAJbHOIO OPi€HTAIi€I0 MOJIEKYJ, IOYMHAIOUM 3 HU3bKUX KOHIEHTpAIliif,
BimOyBaeThesa y Bunaaky [IAP 3 6ibI10r0 MOJIEKYJIAPHOIO MAaCOI0 i YMCJIOM BYTJIEBOI-
HEeBUX PagnKaJiB.

Karouosi caosa: ajgcop6irisi, ionorenni ITAP, okcuau anoMinio, MogudikyBaHHs.
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ADSORPTION MODIFYING IONOGENIC SURFACTANT ON ALUMINA
WITH DIFFERENT ACID-BASE CHARACTERISTICS

Summary

Studied the adsorption of ionic surfactants on the surfaces of alumina with
different acid-base functions. It is shown that the most effective modification of
the surface of alumina of various types can be accomplished with the use of anionic
surfactants. And the formation of primary monolayer with a vertical orientation
of the molecules, ranging from low concentrations, in the case of surfactants with
higher molecular weight and the number of hydrocarbon radicals.

Key words: adsorption, ionogenic surfactants, alumina, modification.
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