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KOJVIONJTHO-XUMHNYECKHUE CBOUCTBA CYCHEH3UM
TBEPABIX PACTBOPOB ®OCPUHOKCHUJIA
PA3BHOPAJIMKAJIBHOT'O B TAPA®UHE

YCTaHOBIEHO BIMSHME COCTaBa TBEPAOW M KUAKOH (a3 Ha HEKOTOpPHIC KOJUIOUIHO-
XMMUYECKUE CBOICTBA (KpaeBO! yrosl CMauuBaHUs, AMHAMUYECKas BA3KOCTh, JUCIIEPCHOCTD,
yAeIbHAs TIOBEPXHOCTH) CYCIICH3UIT TBEPBIX PACTBOPOB (OCHHUHOKCHIA Pa3HOPAIUKATEHO-
ro (®OP) B nmapadune. OnpenencHa KoHIEHTpalus TBepaoro pactsopa ®OP B mapadumne,
ONTHMAJIbHAS JUTS UCTIOIb30BAHMS JAHHOTO PeareHTa B KaueCTBE HOCHUTEIS MpHU (IOTAIHOH-
HOM M3BJICUCHUH COCJMHEHUN PEIKUX METaJLIOB.

KiroueBble ciioBa: KoyutonHas Xumust, GocHUHOKCH pasHOpaIuKaIbHbIH, TapaduH, TBep-
b1l PacTBOP, CyCIECH3HSL.

B mocnienaue ToBI OCTPO CTOUT MPOOJIeMa BBIICICHNS BHICOKOTOKCHYHBIX KOMITO-
HEHTOB U3 OOJBIITNX 00BEMOB pa30aBICHHBIX PACTBOPOB, B YaCTHOCTH, HOHOB TSKEIIBIX
METaJJIOB U3 CTOYHBIX BOjA [1]. s perenus 3Toi mpoOieMsl 1eaecoo0pa3Ho UCIOb-
30BaTb METOJ MOHHOHM (PIOTAIMH, OTIUYAIOIIUNCS MPOCTOTOM, BBHICOKOW MPOM3BOIM-
TENBHOCTHIO U 3P deKkTUBHOCTHIO [2, 3]. [Ipobdnema mowcka u mogdopa (GroTarmoHHBIX
KOJUIEKTOPOB, B YaCTHOCTH, HOCUTEJICH TP peain3aliui COpOIMOHHOM utoTanuu (¢io-
Taluu ¢ HocuTeneM [2, 3]) — oqHa u3 Haubosee BaKHBIX B TEOPUU U IPAKTUKE HOHHON
¢noranuu. ToHKOIUCTIEPTUPOBAHHBIE TBEPABIE PACTBOPHI TOBEPXHOCTHO-aKTUBHBIX BE-
mectB (IIAB) B mapadune, npeacrasisiomue coo6oi mapuku napaduHa, HOBEPXHOCT
KOTOpBIX MoguduipoBana [TIAB, sBistoTCS 3PPEKTHBHBIME (IIOTAIIMOHHBIMHA HOCHTE-
JIIMU COEIMHEHUH TsDKENbIX MeTaiioB [4-9]. Mcnonap3oBaHue TakuX HOCUTENEH, XOpo-
mo aacopoupyrommx noHbl MeTayuioB [10-14] u ob6namaronmx BEICOKOM €CTeCTBEHHON
ruipoHoOHOCTHIO [15], MO3BOIISET HE TOTBKO CHU3UTH CTOMMOCTb MPOIecca OYMCTKH 32
CUCT YMEHBIICHHUS PAacXo/ia U BOSMOYKHOCTH PETCHEPAIH HOCHUTEI, HO M TIPEI0TBpa-
TUTHh BTOPUYHOE 3arps3HEHHUE OUMIIAeMbIX PAaCTBOPOB UCTOIb3yeMbiMu ITAB.

Llenb paboTHI — yCTAaHOBUTH BIUSIHUE COCTaBa TBEPOH U )KUAKOH (pa3 Ha KONIOUAHO-
XMMHYECKHE CBOMCTBA CYCIICH3UI TBEPIBIX pACTBOPOB (POCHUHOKCHIA PA3HOPATUKAIIb-
HOTO B mapaduHe I ONTUMH3ALMUH Iporecca (IOTAIIMOHHOTO W3BJICUCHHUS COCTUHE-
HUH peIKUX METaJUIOB C MMOMOILBIO JaHHBIX coOupareseil (HocuTeneil).

MaTtepuajbl 4 METOAbI MCCJIEJOBAHUS

OObekTamMu UCCIIeIOBaHMs CIYKITH TBepasie pactBopsl ®OP B mapadune, KOHIICH-
Tpauus KoTopsix u3mensiach ot 0,1 1o 1,0 monb/kr, a Takxke ux 0,5% BogHBIE CYCIIEH-
3un. Teepaspie pactBopel @OP B mapaduHe rOTOBUIM IIyTEM PacTBOPECHUSI B HATPETOM
10 60 — 70 °C (xumxom) mapadune Heodxoxumoro koiamdectsa @OP u mocieayroero
OXJIQXKIEHUs pacTBOpA.
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1 npurotoBiieHUs TBEPIBIX PACTBOPOB HUCIIOIb30BAIM FOMOI€HU3UPOBAaHHbIH I1a-
padun ¢ Temreparypoil rianerust 53+2°C 1 U3rOTOBICHHBIN Ha OMBITHOM MTPOHU3BO/I-
ctBe MHcTuTyTa oprannyeckoit xumu HAH Ykpaunst @OP cnenyromiero crpoeHus

@)

~]

Cycnen3un TBepabIx pactBopoB @OP B mapaduHe momyyanu ¢ TOMOIIBIO yIBTpas-
BykoBoro mucriepraropa ¥Y3I'13 — 01/22 ¢ wacroroii crpukropa 22 xI['ii B Teuenue 300 c.
Ilepen nucnieprupoBaHreM BOAY U IUCIIEPTHPYEMOE BEILIECTBO, JUIS TIABICHHUS MTOCIE-
Hero, HarpeBaiu 10 60 — 70 °C. IIpu aucneprupoBanuu TBepaoro pactsopa ®OP B na-
paduue Monekynst @OP opueHTHpOBAIHCH HA MOBEPXHOCTH YACTHUI] apauHa TaKUM
00pazoM, 9TO MOJSIPHBIMH TPYIIIAMH OHH OOpAaIlaINCh B BOAY (MOJISAPHAS KUAKOCTB).
CycleH3uo TOoNy4aad MyTeM OXJIAXKACHUS IONyYeHHOH SMYIbCHU O KOMHATHON
TeMIepaTyphbl.

W3y4yeHne pacmpenencHuss YacTHIl TUCIICPCHON (a3l CYCHEH3HWH 1O pa3Mepam
MPOBOIWIN IO MHKPOQOTOTpadusM, TOTYICHHBIM C MOMOIIBI0 MHKPOCKOIAa Map-
ku Sigeta MB-508, cmaGkenHoro kamepoit lopsieBa. s aHanmm3a IpOH3BOIBHO
BbIOMpaNu TP MOJS 3peHus, nepemMenias oOpaseln Mmoj MUKpockomnoMm. Jlis xapakre-
PUCTHKU JMCIIEPCHOCTH UCIIONIB30BAIIN CIIEIYIOIIME BEMUUMHBI [16]: cpenHeurcieH bl

g — o 7 4 3
mnamerp deq =Y .nd, /D | cpennemaccoBblii  gnamerp d o = z nd, / Z nd;?,
ko3 uiment nomumucnepcuoctu 11 =d ., / d_,; , OTHOCUTENILHOE COJICPKAHME Yac-

™y W, = (n, / Z n,)-100% (n,— KOnM4eCTBO YacTULl GppaKuyuy TMaMeTpoM d).

VYrenpHyI0 MOBEPXHOCTh YACTHI[ JHUCIEPCHON (ha3bl CyCHCH3WH PacCUNTHIBAIN IO
YpaBHEHHMIO: S = 6/d ., - p (p — wioTHOCTH TBEpAOTO pactopos OOP B mapadune).

KpaeBoii yron cMaunBaHus OBEPXHOCTH MapaduHa U TBepAbIX pactBopoB ®OP B
napaduHe JUCTUINIMPOBAHHON BOJOW OIpEeNsiid METOIOM pacTeKarolleics Karuin
[17].

JuHaMHUYeCKy10 BA3KOCTh CyCIIEH3UM U3MEPSUIN C IOMOLIbIO KallUJUIIPHOTO BUCKO3U-
Mmetpa tuna BIDK-2 (mnametp xammuisipa coctasisit 0,82 mm). [LmoTHOCTE cycnieH3ni
ONpeNessyii BECOBBIM (MMKHOMETPUYECKUM) METOA0M. TONIIMHY THAPATHON 000I0YKH
(8) uacturl AUCHEpCHOM (a3bl CyCeH3uil HaXOMWIN Ha OCHOBAaHUU BUCKO3UMETPUUEC-
KHX UCCIJIEIOBAaHHUM C MCIIOJIb30BaHNEM ypaBHEHUs DiHIITeiHa [16].

B xauectBe BOmHOW (has3bl MCIONB30BAIM AWCTH/UTHPOBAaHHYIO Bomy W 2-10* M
pactBopbl conedr nmantana (IIT), mepus (III), mepus (IV) u Topus (IV), a umen-
no: LaCl-6H,0, Ce(NO,),;6H,0 u Ce(SO,),4H,0, Th(NO,),-4H,0 B npucyr-
creun 0,02 Monb/mM®  cepHOi  KucCiOThl. 3HadeHus pH pacTBOpoB paBHsUIMCH 2.
[TomoOHBIE CHUCTEMBI XapaKTEPHBI Ul CTOYHBIX BOJ MPEANPHUITHI ypaHOJ00bIBaOIICH
MIPOMBITIICHHOCTH [ 18] ¥ MPOW3BOMCTR MO MepepaboTKe MOHAITUTOBBIX PY/l KOHIICHTPH-
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POBaHHOI CEPHOI KUCIIOTOH C MOCIIEAYIONIMM BBIIICIaYUBAHIEM BOJIOH cyibdaToB P39
u Topust [19].

Hocurens BBOaWIN B cyab(aTHbIe pacTBOPBI cojiel peaxkux Metamios B Buae 0,5%
BOJIHOM cycrnieH3uu B kosinyecTBe 1 monb @OP Ha 1 monb MeTasuta. B pesynbrare B3aumo-
JCHWCTBHS CYCIICH3UH HOCHUTEIS C COSANHCHUSIMHE PEIKUX METAJIIOB IIPOMCXOIIIIO 00pa-
30BaHUE CyCICH3UN Cy0IaToB (IIPOTYKTOB B3aNMOACHCTBHSI HOCUTEIS C N3BICKACMBIMH
noHamu [2]).

3nauenust pH pactBopoB usmeHsuin ¢ nomoiusto 1 M pactBopos KOH u H,SO, n
W3MEPSIITH C TIOMOIIBI0 YHUBEPCATLHOTO HOHOMEpPa DB—74 cO CTEKIISTHHBIM AJIEKTPOIOM.
B pabote ucnonk3oBanu anekTpoHHble aHamuTraeckue Beckl OHAUS AR 3130.

Pe3yabTathl Hccae10BAHUI U UX aHAJIHU3

[IpoBeneHHbIC Hcceq0BaHUS TOKazanu (puc. 1, Tabm. 1), 94To BCe HW3y4YCHHBIC
CHCTEMBI SIBITIOTCS. MUKPOT€TEPOTeHHBIMHE ([HaMETPBl YaCTHIl TUCTIEPCHON (hasbl cyc-
neH3ui nexxanu B mpegenax ot 0,5 1o 6 MkM, Hanbosee 4acTO BCTPEYAIUCh YaCTUIIbI
JaMeTpoM | MKM) M MOTUANCTIEPCHBIMU (K03(D(HUITMEHT NONHIUCTIEPCHOCTH MEHBIIIe
CIMHHUIIBI ).

0 1 2 3 4 s [ 0 1 2 3 4 3 6

. MEM . MERa

Puc.1. OtHOoCcHuTensHOE conepxanue (W) 4acTHIl pa3IMYHbIX Pa3MEPOB B HCCIIEAYEMBIX CYCIEH3UAX
TBepAbIX pacTBopoB @OP B mapadune.

KonnenTtpamus tBepaoro pactsopa, mois/kr: 0,1 (1), 0,2 (2), 0,3 (3), 0,4 (4), 0,5 (5), 0,6 (6), 0,7 (7),
0,8 (8), 0,9 (9), 1,0 (10).

CpenHeuucleHHble U CPETHEMACCOBBIC JUAMETPhI, yAENbHasi NOBEPXHOCTb, KO3(-
(DUIMEHTHI MOIUIUCTICPCHOCTH 3aBUCST OT KOHLIEHTPALUH TBEPABIX pacTBOPOB (Tadm. 1),
npuueM ¢ ysenudenrem konndectsa @OP B TBepaom pacTBope cpeHedncaeHHbINA Ara-
METp YaCTHUI] JUCIIEPCHOH (pa3bl CyCHeH3UH YMEHBIIACTCS, a UX YIelbHast OBEPXHOCTD
YBEIMUHBACTCSL.

Bospacranue koHueHTpamuu TBepaoro pactsopa ®OP B mapaduue ot 0,1 1o
1,0 MOJIB/KT IPUBOAUT K MOHIKEHHUIO THAPO(HOOHOCTH MOBEPXHOCTH (pHC. 2 a).

[ToBepxHocTh TBepmoro pactBopa ®OP B mapaduue craHOBUTCS THAPODUIL-
HOW mpu ero koHueHTpauuu 0,8 MOIB/KI, a HachIl[EHHE MOBEPXHOCTH mNapauHa
(ochopunbHEIMU TPyNNaMu HAOMIOAAETCS NMPH KOHLEHTPAIUU TBEPJIOTO PacTBOpa
0,9 monp/kr. JInHaMu4eckast BI3KOCTh CYCIICH3MH M TOJIIUHA THAPATHOW 00OIOYKH
YaCTHII UX JUCTIEPCHOM (ha3bl (prc. 2 0, B) pe3K0 BO3PACTAIOT B 00IaCTH KOHIICHTPAIIHA
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TBepIbIX pactBopoB @OP B nmapaduHe, COOTBETCTBYIOIINX THAPO(GHUIBLHON TTOBEPXHOC-
TH UX YaCTHII.

Tabmuua 1
Biunsinne xonuentpauuu (C) TBepasix pactsopoB ®OP B napadune Ha napaMmeTpsl
ANCIEPCHOCTH, YAEIBHYI0 MOBEPXHOCTD (S, ) M TOJIIINHY THAPATHOMN 000,104KH (3)
YacTHIl TUCTIEPCHOI (pa3bl cycrneH3Hii

C, MOJIL/KT a s MEM a L MKM 1| S, m2/r d, HM
0,1 1,80 3,93 0,46 3,33 27
0,2 1,70 3,98 0,43 3,54 29
0,3 1,67 3,07 0,55 3,59 33
0,4 1,65 3,55 0,47 3,04 54
0,5 1,64 3,55 0,47 3,65 60
0,6 1,63 3,76 0,43 3,69 66
0,7 1,62 2,49 0,65 3,71 68
0,8 1,60 2,53 0,63 3,76 70
0,9 1,59 3,35 0,48 3,77 95
1,0 1,54 3,78 0,41 3,89 111

[Tomydyennsie pe3ynbTaTel OOBACHAIOTCSA YBENMYCHHEM KOJIMYECTBA IOJIAPHBIX
(pochopunbrbix) rpynmn @OP Ha moBepxHOCTH YacTHI nmapaduHa. DTO MPUBOIUT K
POCTY KOJIMYECTBA MOJIEKYJ BOAbI, OKPYKAIOIIUX KaXkKAyro HNonspHyto rpynmy [1AB, a,
CIICIOBATENIFHO, K MOBBIIICHUIO THAPO(GUIBHOCTH MOBEPXHOCTH (pUC. 2 a) U Bo3pac-
TaHMIO TOJNIIHMHBI THAPATHOM 00OJIOYKM BOKPYT YAaCTHI[ JUCIEPCHON (has3bl CyCTIeH3HI
(Tabm. 1, puc. 2 B).

n,
0
Cos 0 a 3 mlla-c 3, HM B
0.3 T e 100
0,0 !
2 60
00 03 #86 09
0.3 C, MOJIB/KT
20
0.5 00 03 06 09 00 03 06 09
C, Momnb/kr C, MOJIB/KT

Puc. 2. Bimsiane xonnentparmu (C) TBepabix pactBopoB @OP B mapaduHe Ha: a — KpaeBoii yrod
cmauuBanus (Cos 0) MX MOBEPXHOCTH AUCTUIUTUPOBAHHON BOIOMH; O — TMHAMUYECKYIO BS3KOCTB (1))
CYCIICH3HH; B — TOJIIMHY THPATHOH 000JI0YKH (3) YaCTHIL AUCTICPCHON (asbl CyCIICH3UH.

3navenue pH BoxHO# dassl 6.
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W3yueHne KOJUTOMTHO-XUMUYECKAX CBOWCTB CYCIICH3MH TOHKOIHCIICPTHPOBAHHOTO
TBepaoro pacteopa ®OP B mapaduHe IPOBOIUTCS HAMH B CBSI3H C TIEPCIIEKTHBOM HC-
MOJIb30BAHUS JJAHHOTO peareHTa B KayecTBe (PIOTALMOHHOTO HOCHUTENS COEIMHEHHI
penkux meramioB. Ilo3ToMy npencTaBisiio MHTEpeC BbLICHUTH BiusHue pH BoaHOM
(ha3sl ¥ IPUPOIBI PACTBOPCHHOTO BEIIECTBA Ha KPACBOH IO CMAYMBAHUS TOBEPXHOCTH
TBepaoro pacteopa @OP B mapaduHe TUCTUILITHPOBAHHONW BOIOW, TUHAMUYECKYIO BSI3-
KOCTb CYCIIEH3U CyOJIaTOB U TONIIMHY THAPATHONH 00OJOYKH MX YACTHUL] IPU MOCTOSH-
HOH KOHIICHTpanuu TBepaoro pactsopa ®OP B mapagumne.

3HayeHne pH xuakoil ¢asel (JUCTHINTMPOBAHHON BOJIbI) OKa3bIBACT BIUSHHUE HA
KOJUIOUTHO-XMMHUUECKUE CBOWCTBA TBEPIBIX PACTBOPOB U YACTHII IUCTIEPCHON (a3bl CycC-
nen3uit (puc. 3). [Ipu nonkucnenuu cycrnensuii TBepabix pactBopoB @OP B napadune
ot pH 6 mo pH 2 xocuHyC KpaeBOro yria CMauuBaHHs MOBEPXHOCTH, TUHAMHYCCKAS
BS3KOCTh CYCIICH3MH W TOJIIWHA THAPATHOW OOOJOYKH YAaCTHIl HMX JTUCIICPCHOU
(a3pl MPaKTHYECKH HE U3MEHSIOTCS. HampoTwB, mpW MOAMIENadMBAHUM CYCICH3HN
TBEpIbIX pacTBOpoB B napaduue or pH 7 no pH 10 Habnionaercs pe3koe Bo3pacTaHue
JUHAMHYECKON BSI3KOCTH CYCIIEH3UIl B CBA3M C YBEIMUYCHHUEM TOJIIMHBI THAPATHOM
000JOUKM YaCTHUIl TUCTIEPCHONW (Da3bl, COMPOBOXKMAIOMIEECS HE3HAYUTEIHLHBIM
yBEIUUEHHEM THAPO(YOOHOCTH IIOBEPXHOCTH.

n, 5, HM
1Cose a wac 0 , 110 ? 4
-U, T T T 1 6,0
80
45 3
-0,15
, 30 . %
15 20
-0,2 2 4 6 8 10 2 4 6 8 10
pH pH

Puc. 3. Biusinuie 3nauenust pH BoaHo# (hasel Ha: a — kpaeBoit yroi cmaunBanus (Cos 0) moBEpXHOCTH
TBeporo pacrsopa @OP B mapadune AUCTIILINPOBAHHON BOIOH;
0 — IMHAMHYECKYIO BSI3KOCTb (1)) CYCIICH3HIH; B — TOJIIMHY THPATHOH 000JI0YKH (3) 4acTHIL
JHcHepcHoit (a3l cycriensuit Hocutens (1, 3) u manTaHcoxeprkarero cyonara (2, 4).

Konnenrpanus tBeporo pactsopa @OP B napadpune 0,5 MoIb/KT.

[Ipu usmenenun pH cynedarHoro pacrsopa nanrana (III), comepkamiero n1o06aBKy
cycnensuu 0,5 momsuibHOTO TBepaoro pactsopa ®OP B mapadune ot 2 no 10 guna-
MUYecKasi BA3KOCTb CYCIIEH3UH cyOsIaTOB M TONIIMHA THAPATHONH 0OOJIOUKH YaCTHIl UX
IHCTIEPCHOI (pa3bl BO3pacTaroT (puc. 3), MpUveM YHCIICHHbIC 3HAUCHHS JAHHBIX BETHIIH
3HAUUTEIBHO BBIIE, YeM B CIy4ae CyCIICH3MH HOCHTENS. DTO CBSI3aHO, TO-BHIMMOMY,
C BO3pacTaHHWEM pa3Mepa YacTHIl JUCTIEPCHOM (as3bl cyOImaToB B pe3ysbTare aJicopomnun
coenuaenunit nanTana (I11) Ha MOBEpXHOCTH YaCTUIL HOCHUTEIIS.

3aBHCHMOCTh JAMHAMUYECKOW BS3KOCTH CYCIEH3MH CyOJaToB OT KOHIEHTpAIHH
TBEPJIBIX PACTBOPOB UMEET CIOXKHBIN Xapaktep (puc. 4). DTOT XapakTep aHAJIOTHYCH
JUIS CYCTICH3WiA, BOIHOM (a3oi KOTOpbIX sBisitoTcs comiu santaHa (III) u topus (IV)
(puc. 4 a) wim conu 1Iepurs ¢ pa3HBIME CTETICHSIMH OKUcieHus (puc. 4 0). B cimydae nan-
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TaH- ¥ TOPHHCOICPIKAIINX CyOIaTOB MaKCHMATbHBIC 3HAUCHHS THHAMUYCCKOH BI3KOCTH
CYCIIEH3HH 1, COOTBETCTBEHHO, TOJIIMHBI THAPATHOW 000J0YKH YaCTUI] UX TUCHIEPCHON
(aspl (Tab. 2) HaGrOAar0TCS TIpU Hcnoiab3oBanuu 0,2 u 0,5 MOJSUTBHBIX TBEPJBIX pa-
ctBopoB @OP B mapadune, a B cirydae 1epuiicoaepkamux cyonaToB — Mpy UCHOIb30Ba-
aun 0,1, 0,6 u 1,0 MonsuTBHBIX TBEpIBIX pacTBOpoB @OP B mapadume.

HO—BI/IIII/IMOMy, Ipyu HCHOJb30BaAHUU TICPCUUCIICHHBIX KOH]_ICHTpaL[I/Iﬁ HOCHUTCIIA
MPOUCXOJNT €r0 MAaKCUMAJIBHO IOJHOE B3aWMOJIEHCTBHE C Cyab(aTHBIMH M THIPOKCO-
KOMITJICKCAMHU METAJUIOB. JTO CBSI3aHHO C PACIIONOKEHHEM MONsIpHBIX rpynn GOP Ha
MOBEPXHOCTH MIAPHKOB TapaduHa, ONaronpHATHBIM JUIS TEOMETPHYECKOTO CTPOSHUS
KOMITJICKCOB METAJUIOB, IPUCYTBCTYIOMINX B PACTBOpaxX Mpu JTaHHOM pH.

. a n, 0
Mmlla-c 3Ml'[a'c
3
1
) 2
1 2 1
00 02 04 06 08 1,0 0,0 02 04 06 08 1,0
C, Monwkr C, MOJIB /KT

Puc. 4. Biusiaue xonuenTparuu (C) TBepasix pactBopo @POP B mapadune
Ha TUHAMHUYECKYIO BSI3KOCTH (1)) CycreH3ui cybnaTtoB, cogepkamux 1 —mantan (111),
2 —ropwii (IV), 3 — nepnit (I1I) n 4 — nepuii (1V). 3nauenne pH pactsopos 2.

CpaBHUTENBHBIN aHATHM3 BEITUYMH TOJIIMHBI THIPATHONW 000IOUKH YaCTHI] TUCTIEPC-
HOIi (pa3bl CycrieH3uil HOCUTENIS U CyCIIeH3UH cyOnaroB (Tadi. 2) moKasal, 4To MPH HC-
MOJIb30BaHUU TBepabIX pactBopoB OOP B mapadune ¢ xonunentparmei 0,1 — 0,6 Monb/
KI' 00pa3yroTCs YaCTHIIBI CyOlIaToB, HMEIOIIHE 00Jiee BRIPAKCHHYO THIPATHYI0 000J104-
Ky, 4eM 4acTullpl Hocurtens. [Ipu koHIeHTpamu TBepaoro pacreopa @OP B napadune
0,7 — 1,0 Monb/KTr B OOJBIIMHCTBE CIIy4aeB YACTUI[bI CyOIaTOB MEHEE I'MIPATHPOBAHEL,
YeM YacTHUIIBI HOCUTENs. B 1ienoM HeoOXoauMO OTMETHTE, YTO YaCTHUIIBI JIAHTAH- U TO-
pHiicomepsKaIux CyOIaToOB XapaKTepU3YIOTCS HaJIHIHeM Ooliee BBIpaKEHHOM THapart-
HOI 000JIOYKH, YeM YaCTHUIIbI IIepuicoaepkanux cyonaros (tadm. 2).

s MmakcuMasbHOTO B3auMoieicTBus coequaennit Topus (IV) u nanrana (I11) ¢ Ho-
cuTeneM Hambolee Ielecoo0pa3Ho MCIoabp30Barhk cycreHsun 0,2 wiu 0,5 MOJSUTBHBIX
TBepabix pactBopoB ®OP B mapadune, a uepus (I11) u (IV) — cycnensuu 0,1 wim 0,6
MOJIITBHBIX TBEPBIX pacTBopoB @OP B mapadune. [Ipu pazpaborke TexHomorun ¢io-
TAlMOHHOTO U3BJICYCHUS COCIMHEHUHN PEJIKHX METaUIOB C MOMOILIBI0 U3yYEHHOTO HO-
CHUTENSI HEOOXOIMMO YUHTHIBATh 00BEM BBOIUMOM CYCIICH3HH, TOITOMY MPEAIOYTCHHE
CIIeIyeT OTaaTh 0oJee KOHIIEHTPHUPOBAHHBIM TBEPABIM PACTBOPAM.
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Tabmmma 2
Bimsinne xonnentpannu (C) TBepabix pactBopoB @OP B napaduHe Ha TONMHY FHAPATHOM
000J104KH (0) YacTUL AUCIIePcHOIi ¢a3bl cycneH3Hii HocuTe s H cy0JIaToB

0, HM
C, Meraniconep:kamuii cydaar
MOJL/KT Hocureasn
Topuii (IV) JlanTan (I1I) Hepuii (III) Hepuii (IV)

0,1 27 94 62 96 93
0,2 29 119 94 37 49
0,3 33 111 51 41 60
0,4 54 92 78 47 39
0,5 60 116 121 81 73
0,6 66 38 89 57 92
0,7 68 14 77 30 47
0,8 70 37 52 17 50
0,9 95 30 73 58 56
1,0 111 17 88 76 76

Takum o0pa3oM, B KadecTBe HOCHTENS COSAMHEHHWH PEeIKHX METaIoB Hamboiee
1[eJIecO00Pa3HO HCIOIb30BaTh CYCHEH3UU TBEpAbIX pacTBopoB POP B mapadune c
xoHnentparmeit 0,5 — 0,6 mons/kr 1 pH 6 — 7. Ilpu 3TuUX yCIOBHSAX MMEET MecTo cOa-
JIAHCHPOBAHHOE COUYETaHNE HA ITOBEPXHOCTH YaCTHI] Mapa(uHa KOINYECTBa HOJIAPHBIX
rpynn [TAB, crmocoOHBIX B3aMMOAEHCTBOBAaTH C M3BIEKAEMBIMH COEIMHEHHSAMH, U
ruapo(OOHBIX yUaCTKOB MOBEPXHOCTU MapaduHa, CIOCOOHBIX B3aUMOACHCTBOBATH C
Ty3bIpbKAaMH BO3yXa P (PIOTAIINH.
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Opnechkuil HallioHaNbHUH yHiBepcuTeT iMeHi [.I. MeununkoRa,
ximiuHuil paxynsrert, kadenpa GiznuHoi Ta KonoigHoT XiMil,
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KOJIOIJHO-XIMIYHI BTJACTUBOCTI CYCIEH3INA TBEPIUX
PO3YHUHIB ®OCPIHOKCHUAY PI3BHOPAJIUKAJIBHOT'O B
ITAPA®IHI

Pe3rome

BcTaHOBIEHO BIUTMB CKIIaay TBEpIOi 1 pifikol (a3 Ha JesKi KOMOiAHO-XIMiYHI BIACTHBOCTI
(kpalioBHiI KyT 3MOYYBaHHS, JWHAMIYHA B’SI3KICTh, IHUCIEPCHICTh, ITMTOMA ITOBEPXHS)
cycrneHsii TBepaux po3unHiB Qocdinokcuny pizHopaaukaisHoro (POP) B mapadini. Bus-
HaveHa KOHIIeHTpalis TBepaoro pozunHy ®OP B mapadini, onTHMagbHa JUIsl BUKOPHCTAHHS
I[bOTO PEareHTy B SIKOCTI HOCIS MpH (IOTALIHOMY BUITy4Y€HHI CIIONYK PiJKICHHX METaJiB.

KurouoBi ciroBa: konoiqna ximist, pocdinokcun pisHopaguKanbHuil, napadid, TBEpauil po3-
Y¥H, CyCIICH3Is.



Konnouono-xumuueckue ceoticmea cycnensuil meepobix pacmeopos hochuHokcuoa pasHopaouKaibHOO ...

O. V. Perlova, V. V. Chernetskaya
I.I.Mechnikov Odessa national university,
Department of Physical and Colloidal Chemistry,
Dvoryanskaya st, 2, Odessa, 65082, Ukraine

COLLOIDAL-CHEMICAL PROPERTIES OF THE SUSPENSIONS
OF DIFFERENT RADICAL PHOSPHINE OXIDE IN PARAFFIN
SOLID SOLUTIONS

Summary

The influence of the composition of the solid and liquid phases to some colloid-chemical
properties (wetting angle, dynamic viscosity, dispersion, specific surface) of the suspensions
of different radical phosphine oxide (DRPO) solid solutions in paraffin. The concentration
of the solid solution of DRPO in paraffin, optimum for using this reagent as a carrier during
flotation extracting of rare metals compounds were determined.

Keywords: colloidal chemistry, different radical phosphine oxide, paraffin, solid solution,
suspension
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