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B pabote paccMoOTpeH BOTIPOC B3aUMOJEHCTBHS TEXHUYECKUX JIUTHOCYNH(GOHATOB C THApaA-
THPOBAHHBIM OKCUIOM ATIOMHHHS U €ro (popMoi, copepikaiiell aMUHOIMUXIIOPTHAPHHHYIO
cmony Boaamuu-115. CopOuuio mpoBOJMIM B CTaTHYECKUX YCIOBHSX HPU H3MEHSIOIIMXCS
nmapameTpax npoBeAeHust peakuuu (Bpems; pH; koHueHTpais JIurHOCY/Ib()OHATOB; macca
copbeHTa; 100aBKH, COOCOOHBIE B3aUMOJEHCTBOBATH C TMTHOCY/Ib(OHATAMU ¢ 00pa30BaHHEM
NOIUANEKTPOSIUTHBIX KoMILekcoB). IIporiece copOunn KOHTPONMPOBATIH 0 U3MEHEHHIO 3HA-
yeHui pH, KOHUEHTpanuu JIUrHOCYIEGOHATOB M HOHOB AIFOMUHHUS (DOTOMETPHUYECKUM
¥ KOMIUIEKCOHOMETpHUECKHM MeToaMu. [1oka3aHo, 4To NMrHOCYIb(OHATEI B3aUMOJEHCTBYIOT
C OKCH/IOM AIOMHMHMS M €ro MOAWGHIHMPOBAHHBIMK (HOPMAMH [IPU HIMPOKOM BapbUPOBAHUH
yCIIoBHUI copOLK ¢ 00pa30BaHUEM MOHO- U TOJMMOJIEKYJSIPHBIX CJIOEB JIMTHOCYIB(OHATOB Ha
noBepxHocty copbenta. Ha npumepe 100aBOK KaTHOHHOIO MOJNMAIEKTPOJIMTA, CIIOCOOHOTO 00-
PA30BbIBAThL TOMAJIEKTPOIUTHBIE KOMIUIEKCHI C JIMTHOCY/IB()OHATAMH, [IOKA3aHO YBEJIHHEHUE
COpOLIMOHHBIX CBOWCTB OKCH/A JIFOMHHIS, KK H B Cllydae J00aBKH COJIHM AFOMHHMS, YTO yKa-
3bIBAET Ha MPEHMYILECTBO aACOPOLHHU JIMFHOCYIH(BOHATOB B COCTaBE KOMIUIEKCA C HOHAMH
amoMHHUs. TTOBEPXHOCTHBIH CIIOH OCa)KACHHOTO IHIHOCYNb(OHATA NMPOHMUIAEM IJIi HOHOB
AIFOMHHMS, 00pa3yIOLMXCS IPH PaCTBOPEHHH MaTpHLbl COPOSHTA, YTO 00eCHeunBaeT YCIOBUS
00pa3oBaHMs KOMIUIEKCA C AIIOMHHHEM H €T0 JAJIbHEHLIETO OCAKACHUS.

Knrouesvie cnosa: IIP[I‘HOCyJ]b(pOHaTBI, COp6LII/Iﬂ, AKTUBHBIA OKCHJ] aJTIOMHHHUS.

Bseoenue

Jlnrrocynbponatel Texuuueckue (JICT), sBisAsCh BTOPUYHBIMU IPOJLYyKTaMU
IIPOM3BOJICTBA LIEJUIIONO03BI CYABPUTHBIM CIOCOOOM, 00IaJal0T YHUKAIbHBIMU
cBoiicTBamu [1] M MCIIOAB3YHOTCS KaK ChIPhE WIIM peareHThl Il psfga oTpacied
[IPOMBILIUIEHHOCTH (MIacTU(UKATOPBI, AUCIEPraTopbl, CTAOUIM3ATOPbI, CMayUBa-
TeNM, MOBEPXHOCTHO-aKTUBHbIE H00aBKH) [3], a Takke NPUMEHSIOTCS B KauecTBe
aJIbTEPHATUBHOIO TOILIMBA C OJAHOBPEMEHHOH pereHepanuen peareHToB Ul Ipo-
Lecca nenururddukammm [5].

PeaxnuonHnas crioco0Hocts JICT paccmarpuBaercst Kak ¢ TOYKU 3pEHUs pe-
IyJIUPOBAHUS CBOMCTB MHOTMX KOMIO3ULIMOHHBIX COCTaBOB, PACTBOPOB U CYCHEH-
3UM  pa3IYHOTO Ha3HAYEHWs, OOpPa30BaHMs MOJIUAJIEKTPOIIMTHBIX KOMIJIEKCOB,
B TOM 4HCIIe B KauecTBe JI0OaBkH B OyMaXKHON Macce [7], Tak U UX COpOLIMOHHOIO
yIaJIeHHUS U3 TEXHOJOTMYECKHUX PACTBOPOB U CTOUHBIX BOJ [8].
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I1pn ucnonp3oBaHuM KaoiauHa B peakiusax B3aumopenctsus ¢ JICT aktusHOH
(hopmoit copbeHTa MOXKET CIIY)KUTh JILIOMCOBCKHMH KHCJIOTHBIM IIEHTD, CBS3aHHBIM
C HaJIM4UEeM TMIpOKcuia y atoma atoMuHusA. COpOLMOHHBIE CBOMCTBA TAKOrO COp-
OeHTa 00yCIIOBIICHBI ATOMHBIM cooTHoLIeHueM Al/Si [4], yBenuuenne KOToporo mnpu-
BOJMT K (JOPMHPOBAHHIO LIEHTPOB C IIOHI>KEHHON KHCIIOTHOCTBIO, A 3aTEM YYacTKOB
nosepxHoctu okcuzaa amoMunus (Al,Os), NposBIAIOIIEH OCHOBHBIE cBOWCTBRA. [Ipu
U3MEHEHMH YKa3aHHOr0 COOTHolIeHust Al/Si myTem akTuBaLMM KAaoJMHA C [OJIyde-
HHUEM IIOMUHHMHA-KAOMUHUTA [6] BO3HHKaeT crienuduyeckas aacopOLus JUTHUHHbIX
BELIECTB TaKUMHK copOeHTamH [8].

3anmaya pabotel — ouenka mexanusma Biaumonenicteus JICT ¢ Al,Os nns uc-
0/1b30BAHUS IIOJY4YEHHBIX JAHHBIX B IIPAKTHUKE JOOYMCTKH BOIbI, a TAKKE BO3-
MOXKHOT'O X [TPUMEHEHHMs B TEXHOJIOrHueckux mporeccax LIBIT.

3KcnepuM€Hma/1bHaﬂ yacmeo

B skcnepumenrte wucronszoBainu nopoikoselid JICT OAO «Beiboprekas
nesutronosay. OKCu aTrOMUHUS TOpProBod mapku A-1 mocie pa3mona, OTMy4HBa-
HUS U KJTacCU(hUKALIMY IPUMEHSUIH B BUuAe rpanyn pazmepom 0,2...0,4 mm. HaBecka
AL O; cocrasmsma 1,00 r, 06sem pactBopa JICT — 50 cM’, NPOIOIKUTENBHOCTS
B3auMozeicTBus — 1...24 4. 3nauenue pH Bogubix pactBopoB JICT ycraHaBiuBaiu
ot 3,10 no 10,05 na npudope «pH-340».

Cop6uuio JICT npoBojuiu B ctaTuueckux ycioBusx Ha Al,O; moguduim-
pOBaHMEM aMUHOIMUXJIOPIHAPUHHON CMOJION TOproBoi mapku Bomamuu-115 (B-
115). Oxcun anmoMuBHST MOAU(UUMPOBATIN MyTeM 00pabOTKH BOAHBIM PACTBOPOM
B-115 xonuentpauueii 10 Mr/M° B CTATHYECKHX yCIIOBHSAX B TeyeHue | 4 npu ne-
PEMEIIMBaHHUH C NOCIIEAYIOUICH IPOMBIBKOH BOLOH U CyLIKOMH HA BO3JYXE.

Jlurnocynb(oHaTel aHAIM3UPOBATH (POTOMETPUUECKH C HCIIOIB30BAHUEM
peaxtuBa onnna—/lenuca [9].

KonuenTpauuio HOHOB alIFOMHHKS B PaCTBOPax ONPEIENISUIH MPAMbIM KOMILICK-
COHOMETPUYECKMM THTPOBAHMEM CO CMELIAHHBIM HHIUKaTtopoM menb-DTA-ITAH
(mupuann-azo-nadron) uHaukaTopoM [14], a Takke (QOTOMETPHUUECKMM METOLOM C
MCIIOJIb30BAHUEM B KAYECTBE KpacuTels CTuib0a3o [11].

Konuentpaunio cmonel B-115, ucnons3yemoii B kauecTse MoaudHUHPYIO-
LLIETO peareHra, onpeaenaam GoTOMETPUUECKH C IPUMEHEHUEM METHO-203UHOBOIO
KOMILJICKCa B cpejie LuTpaTHOro Oydepa [12].

Obcyacoenue pezyromamos

Binanue pH Boxubix pactsopos JICT Ha B3aumozeiictsue ¢ Al,Os U3yyaiu
MpH KOHLIEHTPAIMK copbata, papHoii 1200 mMr/am’, ruapomozyse 50 B Teuenue | u.
Havanbubie 3gauenus pH (pH,) pactsopos JICT usmensnucs ot 3,10 g0 10,05.

Ilpn usmensiomuxcs 3Hauenusx pH, cop6uus JICT ocraBanach IpakTHue-
CKM NOCTOSHHOX M paBHO# (20,0+5,0) Mr/r. DTO 00CTOATENBCTBO MOKET ObITH CBSI-
3aHO C TeM, 4TO 3HayeHHus pH paBHOBeCHBIX pacTBOpoB (pH,) Haxomuwiucs BOAM3M
HEHUTPAJIbHOM 00IaCTH, 38 HCKIIOYEHHEM KPaiHHUX TOYEK 3aBUCUMOCTH (puc. 1).
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ApH
2

3

Puc. 1. smenenne pH pactBopos JICT (ApH) npu copOuun Ha HEMOAU-
¢unuposansoM (1) u MomuduuuposanHom ¢ nomouipio B-115 (2) AlLO5
[0 CPaBHEHUIO C HAYaJbHBIMH 3HaYeHHAMHU (pH,,)

JInans usmenenus pH no u nocne copbuuu (puc.l, nuaus 1) nepecekaer
a6cumccy pH, B Touke, Oiau3koi k Touke Hysesoro 3apsna (TH3) AL O;, uro yka-
3BIBAET Ha pa3nnyHblid Mexanu3m nornotienus JICT copGeHTom.

Cop6uust JICT u3 pactBopoB co 3Hauenusimu pH no TH3 xapakrepusyercs
MOJLLENaYBAaHUEM PEAKLMOHHOM cpeibl M, BEPOSITHO, 00yCJIOBI€HA aHHOHOOO-
MeHHbIMM Ipoueccamu. CHmxenue 3Hauenuit pH pactBopoB JICT u, coorBerT-
CTBEHHO €ro KOHLEHTpauuu rpu Bizaumogelcrtsun ¢ Al,O; U3 LIENOYHBIX CpEn,
MOKET OBITh CBsI3aHO ¢ TpoueccoM ckpbiToi koarynguuu JICT [2] Ha KOHTaKTHOI
MOBEPXHOCTH.

Momubunmpoanusii nosmamuHom Al,O;, conepxamuid 1,9 mr/r copbenra
B-115, nposBisieT MeHbIIYI0 aKTUBHOCTH OTHOCUTENBHO JICT B Tex ke yclloBUSX
copOLMH, HECMOTPS Ha CO3[AHHBIE JONOIHUTE/IBHBIE YCJIOBUS IS B3aUMOJIEH-
ctBusi JICT ¢ B-115, obnamaromero ocHoBHbiMH cBorcTBaMu. Copouust JICT B
HeWTpansHoi obnactu pH, cocrasmsuia (5,0+1,5) mr/r, B KpaHUX TOYKax 3aBHUCH-
moctu — 15...10 mr/r.

3nauyenuss pH pactBopoB no u nocine copouun (ApH) usmeHsuucey TaKxe
Pa3HOIIOIOCHO B 3aBUCUMOCTH OT 3HadeHud pH,. Jlunus 2 (puc. 1) nepecexaer
abcuuccy pH, B obnactu, omuskoi k TH3 s Al,Os. D10 MOXeT yKkas3biBaTh Ha
ydacTue He 3aHAToi nojauaMuHoM nosepxHocty Al,Os B npouecce cop6uuun JICT.

KaruonoaxruBHsIl nosmmasiekrposiut B-115 npu ancopOuuu Ha Al,O5 gacTtuuHO
9KpaHUPYET AKTHBHBIE IEHTPbI COPOEHTA, OTBETCTBEHHBIE 32 aCOPOLIMIO AHHOHOB, YTO
SIBJISICTCS [IPUYUHOM CHIDKEHUs aOCOIOTHBIX 3HAYEHUH COPOLIMOHHON eMKOCTH 0e3
M3MEHEHUs MexaHu3Mma B3aumoyeiictsus copbenra ¢ JICT. AKTuBHBIE (hyHKLIMOHAIIb-
HbIE I'PYIIILI TOJMAMHHA Ha TIOBEPXHOCTH copOeHTa He B3aumoznelctsytot ¢ JICT, Be-
POSITHO, 13-32 CTEPUYECKHUX TPYIHOCTEH, BHI3BAHHBIX IJIOCKMM PACIIONOKEHUEM MOJIe-
KyJIbl HA IOBEPXHOCTH.
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M COpOLMK HA HEMOZH-
upio B-115 (2) AlLOs
wsmu (pH,,)

.1, nuuus 1) nepecekaer
na (TH3) Al,Os, uTo yka-
SHTOM.

no TH3 xapakrepusyercs
0OYCIIOBJIEHA AHUOHOO00-
BopoB JICT wu, coorBet-
1,05 u3 menouHsIx cpen,
1 JICT [2] Ha KOHTAKTHOM

kauii 1,9 mMr/r copbenrta
JICT B Tex e yclnoBHsX
/CI0BUSL NJIS B3aMMOJICH-
Bamu. Copbuust JICT B
KpaiiHUX TOYKAX 3aBHCH-

ApH) m3meHsmuCch TaKKe
i1 2 (puc. 1) mepecekaet
JTO MOXET yKasplBaTh Ha
pouecce copouuu JICT.

pOmn Ha Al,O3 yacTU4HO
azicopOLIMI0 AaHMOHOB, YTO
)pOLKOHHON eMKocTH 0e3
AxTHBHbBIE DYHKIHOHAIIb-
mvozeiictBytoT ¢ JICT, Be-

AM pacioJOXXE€HUEM MOJIC-
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B to xe Bpems B cnydae aacopouuu JICT Ha moguduumrpoBaHHOil MOBEpX-
Hoctu Al,Os mMoryT nporekats peakiuuu komruiekcooopaszosanus JICT ¢ nosepx-
HOCTHBIM [10JIUJIEKTPOJIUTOM [0 MOJIHIJIEKTPOIUTHOrO Komruiekca [15] 3a cuer
KOOIIEPAaTUBHBIX B3aUMO/IECHCTBUH.

Takum oOpazom, BiusiHue pH Ha copOuuio JICT moxkeT ObITh CBSIZAHO C U3-
MeHeHueM coctaBa Mojekyibl JICT W cremeHu puccouuanuu ciiabOOCHOBHBIX
¢yuximonaneHeix rpynn Al,Os;, YTO NMPUBOAWT K yMEHBILEHUIO COPOLMU IOJIH-
9NIEKTPONUTA C yBenrn4YeHueM pH.

Bnusnue BpemeHu (MpoaokuTenbHOCTH) KoHTakta 7' pactsopoB JICT ¢
Al,O; Ha cOpOLUIO MOJNMANIEKTPOIATA U3YJalli NPH UCXOAHbBIX 3HavdeHusx pH 3,0,
rae HaOmonanack Bbicokas copbums JICT, KoHUEHTpauusi KOTOPOro COCTaBMIIA
1200 mr/am®. CopOLHMIO POBOAMIIN B CTATHUYECKHX YCIOBUSAX MPH PA3IHUHON TeM-
nepatype: 20, 100 u 180 °C. B nocneaneM cinyudae copOUHIO OCYLIECTBIISLIN B aB-
Toknase 1pu ruapomopyie 1:50. OcranbHble yCIoBUS COPOLMN OCTABAIMCH HEU3-
MEHHBIMHU.

PaBHOBecHbIC MK ONM3KHE K HEMY BEJIMYMHBI COPOLIMK JOCTUTAKOTCS 3a 8 4
[pY [POBEACHUU PEAKUMH B HOPMAIBHBIX YCIOBHSX. ODTH KE 3HAYSHUS COPOLMU
JICT, paBnbie 30...35 Mr/r copOeHTa, B Ciiydae COpOLMU IPH TMOBBIILIEHHOH Temriepa-
Type nocrurawrcs 3a 4 u (puc. 2). Ilpu srom nornomwenue JICT npu 100 u 180 °C
MIPOTEKAET MPAKTHYECKN OJHHAKOBO M HE UMEET HACBILLEHUS TPU JAHHBIX YCIIOBUSAX.
DTO 0OCTOSTEIBCTBO MOXKET OBITh CBsi3aHO ¢ mpoueccoM KouaeHcauuu JICT wmu
ocaxneHus amomuHueBor cou JICT, oOpa3yrouieiicss B pacTBOPE 3a CUET HaCTHYHO-
IO PacTBOPEHHUs COPOEHTA.

CHmxenue ckopoctu mporuecca nornoutenust JICT npu HopMaibHOM TemIe-
patype copOLuu MOXeT ObITh CBA3aHO ¢ yBenunuenuem pH no 5.8...6,4, npu koro-
POM COpOLIMST yMEHBLIACTCS, @ TAKXKE C YMEHBILEHHEM PAaCTBOPHUMOCTH COpOEHTa
npu 3TUX ycnoBusix. [ToBBIIEHHBIE TEMOEPATYPHI COPOLIUK MPUBOIAT K pocTy pH
pacTtBOpoB 10 5,6...6,0, HO mpu 3TOM 3a c4eT yBenuueHus: pactopumoctu Al,Os,
[0-BUAMMOMY, HE 3aMeUIseTcsl rpolece 00pa3oBaHus aJlOMHUHUNAIUIHOCYb(OHA-
Ta, KOTOpBIH 00Jiee COPOLIMOHHO AKTUBEH, YEM JIMTHOCYJIb()GHOBBIE COEAMHEHMUS.

a, mrir
40

35

Puc. 2. Kunernka 2 e 3
I// / ’

copoumu  JICT Ha 34
ALO; (T — npopmosn- -
KUTENBHOCTD  PEak- 5
U4, a — copOrms P2
JICT) nipu pasmausoi  5q ; >

Temneparype, °C: | — / = =Psnl
20; 2-100;3- 180 45

10

=P sn3
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Wzotepmsl agcopbiuu JICT na Al,O; cHUMany B TeX ke yCIIOBHSIX, T. €. IIPU
3HayeHusx pH, 3,1, rugpomonyne 50 3a Bpems KoHTakTa | CyT. KOHUEHTpaLusi
JICT m3mensmacs ot 6000 o 200 mr/am’. Wzorepma copOuuu JICT na Al,Os npu-
BelIeHA Ha puc. 3, nuHus 1.

a, mrir
120

100
/<1
80
e Pan 1
s P2
P53
) ﬂ I ——
2 |

0 1 2 3 4 5 6
Co- 1073, Mr/mad
Puc. 3. Hzorepma copbuun JICT (C, — xonueutpauus JICT) na Al,O;:
1 — 6e3 gobasku; 2 — ¢ JOOABKOM COJIM AJIFOMKHHMS B KoJimdecTBe 10 Mr/om’;
3, 4 — ¢ go6askoii B-115 B konuuectse cootsercTBenno 10 1 30 mr/am’

H3orepma umeeT cTyneHuaTblii BUI ¢ [U1aTto B paione 20 mr/r copOeHTa u
HachlleHne B paiione 50 Mr/t copOeHTa.

Huskue 3nagenus xonuentpauuid JICT B BogHOM pacTBOpe 0OYCIIOBIIEHBI
MOHOMOJIEKYJIAPHBIM 3anoaHeHneM nosepxuoctid Al,O; 3a cueT aHHOHOOOMEHHOTO
npouecca ajgcopduun. ITo mepe nakormnenus JICT B daze copGeHTa ¢ yBeTMUEHHEM
KOHIIEHTpaLuy copdarta B pacTBOpe HaOmogaercs cumbarHoe yBenudenue pH pas-
HOBECHBIX PACTBOPOB.

W3menenne pH MoxeT mpUBECTH K OMNpENENSHHBIM H3MEHEHUSIM B COCTaBe
pactBopoB JICT. B xucnom pactBope (pH 3,1) BO3MOXKHO 4acTHYHOE PacTBOPEHHE
Al,O; ¢ nosiBnenneM B pactBope HoHOB Al™*. DTH HOHBI CIIOCOGHBI 0GPA3OBHIBATH
¢ JICT amomunuiinuraocyiasponatel [13]. TloanienaunBanue amoMUHUICOAEP-
xartuero pactsopa JICT moxer npuBecTd K 00pa3soBaHHUIO aKBa- U THIPOKCOPOpPM
coeauHeHuit anmomunus. Tak, nanpumep mpu pH 5,2 B pactBope obpa3syrorcs co-
eIMHEHUs] aJJFOMHHUS CJIEAYIONIET0 COCTaBa:

[AI(OH),(H,0)4]* — 40 % 11 [Al;304(0H)o]™ — 60 % [15]
it [Al;;04(OH)z5(H;0)s1™ [10].

B arom cinyuae JICT ¢ katmoHaMu antOMUHUSI MOTYT aHAJIOTMYHO 00pa30BbI-

BaTh nojauaieKkTponutHeie kKoMiviekcsl ([19K) [15].
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AncopOuust takux [I9K mpennoururenbHee APYruxX BO3ZMOXHBIX COEIMHE-
Huit JICT, o uem cBuzerenscTByIOT M3oTepMsbl nornouienus JICT B npucyrcTBun
HOHOB amoMuHus (puc. 3, muHus 2) 1 cMonbl B-115 (puc. 3, nuauu 3, 4).

Baenenne B pactBop JICT HOHOB alfOMHUHMS B KOHUEHTpaumu 10 mr/mm’
PE3KO M3MEHSET M30TEPMY COpOLIMH, COXPAHSS MPU DTOM OCHOBHBIE CTa[WH MPO-
uecca. MlonooOMeHHas ctaaus pealu3yercs J0 3Ha4eHuit copOuuun 5 Mr/r copbenra
¢ obpa3oBaHueM He3Ha4uTeJbHOrO IuiaTo. [Ipu aToM rnaro Ghopmupyercs rpu 0o-
Jiee HU3KuX 3HaueHusax koHueHTpauuu JICT B pacTBope, BEpOSITHO, 3a cHET 00pa3o-
BaHUS COPOLIMOHHO AKTUBHOW AJIOMHHHEBOH COJIM, O Y€M CBHAETEJILCTBYET MPAK-
TUYECKH NPSAMOJIMHENHBIA pocT copbuuu (puc. 3, MuHUs 2) C yBEJIMYEHUEM PABHO-
BecHOU koHuentparuu JICT.

N3zorepmsel copbimm JICT Ha Al,O5 B npucyrctBun B-115 B pactBope oTnu-
4al0TCSL OT U30TEPMBI COpOIMU Oe3 0OABOK MOJIMANIEKTPOINTA, HO UMEIOT 00
By ¢ nzorepmoii copobuun JICT ¢ nobGaBKoii coM amrOMHUHUS.

Beenenne katuonnoro nommanextpoiuta (KIID) B pactBop, copepikaiiuid
JICT, npuBoaut k oOpazosanuto I[1DK pa3nuyHoro cocrara, KOTOpbIe, MO-BUAUMOMY,
00yCJIOBIMBAIOT CIENU(UUECKYIO aJICOPOIMI0 HA MMOBEPXHOCTU copOeHTa. YCioBus
cymectBoBauust KIID u JICT B pacTBOpe CHUMAIOT CTEPUYECKUE 3aTPYAHEHUS K HUX
B3aMMOJICUCTBHUIO, IposBIsiBIIHECs HA Al,O;, 1 00yCIOBIMBAIOT BO3MOXXHOCTH 00pa-
3oBaHus coorBercTByrommx IIDK. MoHomonekyisipHas copOuust IpOsBISETCS
B pasbasieHHbIx pactBopax JICT, rae oOpa3yroTcsi HECTEXMOMETPUUIECKUE XOPOLLIO
pactBopumsble B Boje [19K ¢ JICT. Ancopbuusi u3 6onee KOHLEHTPUPOBAHHBIX pac-
TBOPOB MPUBOJUT K OOPa30BaHHIO MOJMMOJIEKYISIPHBIX CJIOEB, TAK KaK Ha MOBEPX-
HOCTh a/IcOpOeHTa TepexoAsT oOpa3oBaBILHECS B PacTBOPE BTOPUUHBIE CTPYKTYp-
HbI€ €VHMLbI, YTO MOJTBEPHKIAETCS OTCYTCTBUEM HACBILIEHUS B YCJIIOBHUSAX JKCIIe-
pUMEHTA.

W3yueHue BNUSHUS KOHLEHTpPALHUK COPOEHTA (THMAPOMOYJISl PEaKLM1) Ipo-
Boauiu npu pH, 3,0. Konuentpanus JICT cocrasmsina 3000 MI‘/,D,M‘?, Bpemsi copb-
iy — 1 cyt. Macca HaBecok copbeHTa uzmensach ot 0,25 1o 10 r npu nocTosiH-
HOM 06beme pacTopa 50 cv’.

B stux xe ycioBusix sxcnepumenta nposoguina copbuuto JICT Ha mogudu-
uuposaHHoM Al,O;. MoanduumpoBanue ocymiectBisuin myrem oopadorku Al,Os
pactBopom B-115 ¢ mociemyroumm KOHIUIMOHHpOBaHUeM copOenta. CopOuus
npenapata cocranisuia 0,2 mr/r Al,Os.

Cop6uust JICT Ha AlO; npakTHYecKd COBIaIaeT ¢ copOuuein ero (Gopmsl,
MOU(PUIIMPOBAHHONW KATHOHHBIM MOJIMAJIEKTpONUTOM (puc. 4, juHun 1, 2), 4to
CBUZICTENLCTBYET 00 WACHTHYHOM MeXaHu3Me mornomeHust copbara. [Ipu stom
aHTUOATHO U3MEHSIIOTCA 3HauYeHus pH 10 1 nocne B3auMoaeiCTBUSI C COPOESHTOM.

Beicokas KOHLEHTpaLus copOeHTa He O0ecne4YuBaeT MOJIHOTO M3BJICUEHUS
JICT u3 pacTBOpOB, UTO CBSI3aHO C PE3KUM IOJILIEIAYNBAHUEM PABHOBECHBIX pac-
1BOpOB JICT, rae copbuus 3aMeUIIe€TCs B CBSA3U CO CHIKEHHEM CTEIEeHHU AUCCOLU-
auuy CI1a000CHOBHBIX IPYII COPOEHTA.
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Puc. 4. Bnustnue maccsl (p) nemonuduumposansoro (1) u moxudunm-
poBanHoro B-115 (2) Al,O5 na copbuwuto JICT (a)

Amdorepnbie cBoricTBa Al,O; MO3BONSIIOT paccMaTpUBaTh €ro Kak MakpoKa-
TUOH WUJIM MAKPOAHUOH, CIIOCOOHBIM K B3aMMOJAEUCTBHIO C AHUOHHBIM WJIH, COOT-
BETCTBEHHO, KATHOHHBIM IMOJIUAJIEKTPOJIMTOM C 00pa3oBaHKeM UMMOOMIM30BAHHBIX
(OpM 3THX BEIECTB, KOTOPHIE MOXHO OINpPEJEJIUTh B KAYECTBE MOBEPXHOCTHBIX
MOTHRIIEKTPOIUTHBIX KoMIuiekcos (I[TITDK).

BrusiHHe TakMX KOMIUIEKCHBIX CTPYKTYp B coctaBe Al,O; Ha copOuuto JICT
LPOBEPSUIM Ha oOpasuax copOeHToB, comepxkaniux ot 0,025 po 3,70 mr KIIO/r
Al,O3. CopOriuio mpoBoAMIIM TPU UCXOAHBIX 3HaYeHusx pH 3,0; 4,6; 10,0.

Janusie 1o copouuun JICT Ha moaudunmposanusix odpasmax Al,O; nmpue-
JEHBI B TaOJIULIE.

VI3 naHHBIX TaOIMILIBI CIIEIYET, YTO HATUYKE KATHOHHOTO MOJIMAIEKTPOIUTA B
cocraBe Al,O; B Buze IMIIDK mano usmenser xapaxrep copbuuu JICT nHa copOeH-
Tax ¢ pa3HOH CTENEHBI0 MOTU(DHUIIMPOBAHHMSL.

Baunsinue crenenn moauguuuposanus noBepxHocru AlO;
KATHOHHBIM MOJUIEKTPOJIUTOM Ha noraouienue JICT

CrerieHb MOAUDHLIK- [Tornowmenue JICT,
POBaHHs MOBEPXHO- pH fp pRAwOIHR [pH Pa3TMYHBIX 3HAUSHUSX
Ne ctu Al,O3 kaTHoH- A pH,s
oOpasua | HbIM NOJIMIIEKTPO-
autom, mr KIT9/r 3,0 4,9 10,0 3,0 4,9 10,0
AL Os
1 3,70 5,96 7,25 8,90 42 3 5
2 1,90 5,82 7,20 9,06 43 14 17
3 0,20 5,45 7,35 9,05 44 8 19
4 0,05 5,78 7,26 9,15 48 12 17
5 0,025 5,42 7,40 8,80 61 11 17
6 0 5,25 7,45 8,98 35 12 13
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[Tpu BHU3KO# cTeneHn MoaudHLKUpoBaHus nosepxHocTH Al,O; HabnronaeTcs
TEH/ICHLIMS K YBEJIMUYEHUIO COPOIMIOHHON aKTHBHOCTH, BEPOSITHO, 3a CUET yBeluue-
HUA 4uciaa (QYHKIMOHAJIBHBIX TPYI U3 COCTaBa MOMMAIIEKTPOIUTA, PACIIONONKEH-
HBIX Ha JIOCTYIHOI MoBepXHOCTU MoguduuupoBaHHOro Al,O;.

B03M0KHOCTE ydacTusi HOHOB amomMuHus Ipu nornoueHun JICT okcupom
ANIOMMHHUSL TPOBEPSUTH MO cOpOLMH 3THX MOHOB Ha oOpasuax JICT-dopm AlO;,
copepkamux ot 5 go 80 mr JICT/r Al,Os. CopOuuto npoBOoAXAN U3 pacTBOpa COJIH
AMIOMHHHS C KOHIEHTpauueil nona Metanma 10 mr/am’. HaBecka copGenTa cocTas-
msna 0,1 T, 06beM pacTBOpa — 50 cM’, BpeMst KOHTAKTA MPU MTEPHOIUUECKOM Mepe-
MeniMBaHuK — | cyT.

B kucoii cpeje (npu pH 2,5) B IpuCyTCTBUU COMU ATFOMUHUS (KOHUEHTPALIUS
10 Mr/aM’) KOHLUEHTPAIMS MOHOB ATIOMUHHMS B PAaBHOBECHBIX PACTBOPAX UTA BCEX
JICT-dopm AlO; msmensutach ot 14 10 19 mr/av’, T. . HaGMONAETCS PACTBOPEHUE
matpuilbl copoenta. Takum oOpaszom, copepkanue JICT ot 5 no 80 mr/r Al,O5 npak-
THUYECKH HE M3MEHSET MpoHMIaeMocTd MokpbiTus u3 JICT npu yacTMUHOM pacTBO-
peHuu copOeHTa.

CopOLusi HOHOB ATIOMHHUSI Ha 9THX ke oOpasuax copOentor npu pH 4,10 u
5,00 cocraBmsina 4,5...5,0 Mr/r copOeHTa 1 MPAKTUYECKH HE 3aBKUCENA OT €ro COCTaBa.
3710 00CTOATENBLCTBO MOXKET OBITh CBsi3aHO ¢ TeM, 4to JICT agcopOupyercst Ha Al,O;
r'UAPO(GUIBHBIMH CYJIL(O-TPYTINAMH K TTIOBEPXHOCTH COPOEHTA, KOTOPBIE 3a CHET 3TO-
ro 3a0JIOKMPOBaHbI, @ HA TOBEPXHOCTH COPOEHTA OCTAKOTCS CIA00KUCIOTHBIE (DYHK-
LIIOHAJIbHBIE TPYIIIIBL, YTO OOBSCHIET HU3KYHO COPOLMIO KATHOHOB AJIFOMHUHUSL.

Veennuenue pH copbuuu 1o 9,5 u 11,3 npuBOAUT K yBETUYEHUIO COPOLIMU
MOHOB amoMuHMs 0 24 u 57 mr AI*/r npn makcumasHoM conepikanuu JICT B
coctase Al,O;, HO Hapsiy C STHM HaONIOAAETCs BBIJCICHHE aTIOMUHHUS B PACTBOP
JICT cumbatHo BenuduHe copOuuu. B maHHOM cilydae sIBJIEHHE COPOLIMH MOXXHO
paccMaTpuBaTh B paMKax OOMEHa aTIOMHHAT-HOHOB HAa MOHbI JIMTHOCYJb(OHATA,
KOTOpBIE U NMPHUBOJAT K MOJKHUCICHHIO PACTBOPOB HAPSy € IPOLIECCOM YaCTHYHOM
AECTPYKLMU COpOeHTAa.

Bwi6o0wi

1. Paccmotpen nponecc copbuuun JICT Ha Al,O; npu pasiauuHbIX YCIOBUAX
B3auMojierictBus ¢ jgoctimkeneM eMxoct 110 JICT ceime 100 mr/r Al,Os, uto
MOJKET UMETh [IPAKTUYECKOE 3HAUCHUE.

2. Ha npumepe n00aBok B pacTBOpP KATMOHHOTO TOHAIEKTPOIIUTA, CIIOCOOHOTO
00pa30BbIBaTh MOJIMAIEKTPOINTHBIE Komiutekes! ¢ JICT, nokazano ysenuueHue copo-
LIMOHHBIX CBOWCTB AL QO;, Kak u mid ciydas 100aBKU COJNM ATIOMUHUS, YTO yKa3bl-
BAeT Ha npeumynecTseHHyro ancopouuo JICT B cocTaBe KOMIUIEKCA ¢ HOHAMHU JTiO-
MHHHSL.

3. BeposrHbiii MexaHu3M u30bITounoro nornowenust JICT cBs3an ¢ npoHu-
naemoctsro ciost JICT na Al,O; g HOHOB aMfOMUHMSA, 00pa3yroLIUXCs PH pac-
TBOPEHUH MAaTpHULbl COpOEHTa, 4TO 0OECIEUMBAET YCIOBUS 00pa30BAHHUS KOMILIECK-
ca ¢ MOHAMU AJIFOMHUHHUS U €ro JalbHEHIIero 0CaXIeHYSL.
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The paper examines the interaction of technical lignosulfonates with hydrated aluminum
oxide and with its form containing aminoepichlorohydrin resin Yodamin-115. Sorption was
carried out in static conditions under varying reaction parameters (period, pH, concentration
of lignosulfonates, sorbent mass, additives, capable of reacting with lignosulfonates to form
polyelecirolyte complexes). The sorption process was monitored by a pH change, concentra-
tion of lignosulfonates and aluminum ions by photometric method and chelatometry. It was
demonstrated that lignosulfonates interacted with Al,O5 and its modified forms with a wide
variation of conditions of sorption with mono- and multimolecular lignosulfonates layers
formation on the sorbent surface. As exemplified in addition of a cationic polyelectrolyte,
capable of forming polyelectrolyte complexes with lignosulfonates, the increase of the
Al,O5 sorption properties was indicated, as in the case of aluminum salt additive, which in-
dicated the lignosulfonates adsorption advantage in the complex with the aluminum ions.
Precipitated lignosulfonates surface layer is permeable to aluminum ions formed on dissolv-
ing of the sorbent matrix. This fact provides conditions to form a complex with aluminum
and its further precipitation.

Keywords: lignosulfonates, sorption, active aluminum oxide.
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