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B crarbe paccMOTpeHa B3aMMOCBS3b MEKIYy CTPYKTYPOH OPraHHYECKHX M HEOPTaHMYECKUX COeIMHEHHH, nX
a/IcopOUPyEeMOCTEIO Ha TTIOBEPXHOCTH MHHEPAJIOB U ()IOTAIMOHHBIME CBOWCTBAMH CYJIb(OUIHBIX MHHEPAJIOB.
JInst n3ydeHus BIUSHUS CTPYKTYPH! (JIOTAIIMOHHBIX PEareHTOB Ha (UIOTAHUIO CYIb(GHIHBIX MHHEPAJIOB I10-
J0OpaHbl HEOPTraHNYECKUE U OPraHMYECKUe COSIMHEHNS C HECKOJIBKUMH MOJISIPHBIMH TPYIIIaMU B MOJIEKYJIE.
OoTaIOHHBIE UCCIIEOBAHMS 110 U3YUCHUIO BIMSHUS PEareHTOB C HECKOJIBKUMH TeTePOIOISIPHBIMH TPYII-
HaMHU [IPOBOJMIICH HA MUHEpasax (TaJICHHUT, Xallbko3uH) XKe3ka3ranckoro MectopoxxaeHus. Mcenenosanus ¢
YHUCTBIMH MHUHEpAIaMHU MPOBOJWIN B TpyOke XanuMmoHza. bbuin MccieoBaHbl BIMSHHUS OPraHUYECKHX CO-
IMHEHHH, CONEpIKAIIIX B MOIEKyJe ogHoBpemerro OH™, COO™ u SO,” rpymmsr. OpraHudeckne CoeImHe-
HHMS, COIEPKAIIME B MOJIEKYJIe HECKOJIBKO PEaKIIMOHHOCIIOCOOHBIX IPyI, 001aat0T 00IbIIel KOBaJIEHTHON
CBSI3bIO, YIACTBYIOT B 00pa30BaHNH KOMIUIEKCA C KATHOHAMH METaJUIOB MEJIM CBHHIIA B 3aBHCHMOCTH OT 3Ha-
yenus pH cpensl. B kauecTBe uccieyeMbIX peareHTOB ObLIH HCIIOJIB30BAHEI CyIb(ocannmIoBas KUCIOTa,
IM3apuHCYIb(GOHAT HATPHS, THOCYNb(AT HATpHUs, 00pa3ylolue BHYTPUKOMIIIEKCHBIE COeAMHEHHS ¢ KaTHO-
HaMHU MeTa/ula. B pesynbrare mccienoBaHMi YCTaHOBIICHO, YTO IPH (JIOTALMM TaJ€HHTa M XaJbKO3HUHA C
aIM3apUHCYIb(HOHATOM H THOCYJIb()ATOM HATPUs B ILEIOYHON Cpeae U3BJICUCHUE XaJIbKO3WHA CHIIKACTCH, a
raJIeHUTa MOBBIMIACTCS. MeXaHH3M JISHCTBHS PeareHTOB Ha MOBEPXHOCTh MUHEPAJIOB IIOJTBEPIHIIN 3KCTPAK-
[IMOHHO-CHEKTPO(POTOMETPHIECKUM U Iu(PepeHInatbHO-TEPMUYECKUM aHAIM30M B COYETAHHU C TEPMO-
IpaBUMETPUYECKUM. Pasiinyne B cOCTaBe MOBEPXHOCTHBIX COSIMHEHUH MUHEPAJIOB CO3/aeT YCIOBHUS UL HX
CeJIeKTHBHOHU QuoTanuu. B pe3ynbrare MccienoBaHUH TOKa3aHO, YTO (UIOTAMOHHBIE PEareHTHI, COmepxkKa-
oHe B MOJIEKyJe HEeCKOJIbKO aHMOHHBIX TPYIII, YCHIHBAIOT THMAPOMIIM3ALMIO MOBEPXHOCTH MHUHEpala M
CIIOCOOCTBYIOT MOBBIIICHUIO CENIEKTUBHON (DIIOTAIIMH MUHEPAJIOB.

Kniouesvie crosa: KoMIIekcooOpa3yroNyii peareHT, rajeHUT, XaIbKO3HH, CEJICKTUBHAS (IJIOTALVs, H3BJICUe-
HHe, ruapodobu3anys, ruapoduInsanys, cepa.

Beeoenue

W3yueHue B3aMMOCBSI3M MEXIy CBOMCTBaMH IIOBEPXHOCTH MUHEPAJIOB, CTPYKTYpOl OpraHU4YeCKHUX CO-
eAMHEHHH, UX a1copOupyeMocTbio M (IIOTAMOHHON aKTUBHOCTBIO IpUOOpeTaeT Bce OOJbIIOe 3HAYCHHE.
Opranudeckue COeMHEHNs, COIep KaIlIne B MOJIEKYJIe HECKOJIBKO PEaKIIMOHHOCTIOCOOHBIX TPy, 00JIa/1atoT
OosbIIIeH KOBAJICHTHOM CBS3bIO, yUYAaCTBYIOT B 00pa30BaHUH KOMITIEKCA C KATHOHAMH METAJUIOB MEH, CBHH-
[1a ¥ IMHKA B 3aBUCHUMOCTH OT 3HadeHus pH cpenpl.

Hayiune B MoJeKyIle HECKONBKHX aHHOHHBIX rpym (OH, COO™ u SO5™) ycuimBaer fenpeccupyroliee
JeHCTBUE PeareHToB, TaK KaK B MOJIEKYJIe HaOI0qaeTcs B3aMMHOE BIIMSIHUE aTOMOB U rpynil. B pesynbrare
CMEIIEHHS 3JIEKTPOHHON IUIOTHOCTH B MOJIEKYJI€ YCHIMBACTCSI ME30MEPHBIH 3(eKT, 3a cyeT KOToporo 0o-
pa3yroTCsl XUMUYECKAsl CBA3b MEKIY PEarcHTOM M KaTHOHAMHM MHUHEPAJIbHOW MOBEPXHOCTH U BHYTPUMOJIE-
KYJISIpHbIE KOMIIJIEKCHBIE COEAUHEHHUS.

I'mapokcubHBIE HOHBI, BHITECHSS HOHBI CYJIbOTUAPHIBHOTO coOMpartelis, THAPOGMIN3HPYIOT HOBEPX-
HOCTh MHUHepaia. ['mapodunbHas NOBEPXHOCTh MUHEpala XapaKTepu3yeTcsl mpeodiiafaHueM Ha Hel HeHa-
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CBIIIIEHHBIX MOHHBIX, aTOMHBIX WJIU TOJSIPHBIX CBs3eil. HampoTtus, ruppodoOHas MOBEPXHOCTh MHUHEpala
OTJIMYaeTcs Mpeo0JialaHueM Ha Hell HeHACHIIIEHHBIX MOJIEKYJISIPHBIX CBSI3eH, C1a00 B3aUMOJICHCTBYIOIIHX C
BOJIHOM (ha30ii (IIOTAIMOHHOH ITyITBITHI.

T'unpodobHOCTs MUHEpaNIOB, OOJyerdaromias ux (hIOTAIMI0 WIA THAPO(GUIHLHOCTh, MPENSTCTBYIOMIAL
MOCIETHEN, SBIAETCS MEPOW aKTUBHOCTH MOBEPXHOCTH MHMHEpPAJIa K B3aWMOJIEUCTBUIO C BOJHOM, ra30BOU
¢dazamu mynbbl. Pe3ynbTaToM 3TOro B3aWMOJICHCTBHSI SIBIISIETCS 00pa3oBaHUE Ha MMOBEPXHOCTH MHHEpasa
TUIPATHON OOOJIOUKH, TONIUHA KOTOPOW COOTBETCTBYET IO pa3Mepy MHOTHUM THICSYaM MOJICKYJ BOABI H
nocturaer 0,1 MxMm. I'napaTHpie 000I0YKH 00pa3yIOTCS B TEX CITydasx, KOTJa SHEPTHUS CBSI3U MEXIY JTUTIO-
JIIMU BOJIBI ¥ TIOBEPXHOCTBIO MUHEpaja OOJIbIIe, YeM MEXKIY JUITOISIMHA BOJIBI.

Mexanu3m o0pa3oBaHUsi BHYTPUKOMILIEKCHOTO COEJIMHEHUsSI MOKHO TPEJICTABUTH CIIEAYIOIIUM 00pa-
30M:

AHWOHHEIE TICHTPHI HA IOBEPXHOCTH MUHEPAIOB 0OBIYHO MOJIOKHUTEIHHO THIPATUPYIOTCS ITyTeM 00pa-
30BaHUS OOBIYHBIX CBSI3€H C MOJIEKYJIaMHU BOJBI:

A" ...H-O-H

Yem xopoue JyMHa cBsi3u A~ ... H win yem cunbHee cMelleHre Boopoaa B cTopoHy aHvoHa H-O™ B
MOJIEKYJIE€ BOJBI, TEM CHJIbHEE BOJAOPOAHAS CBsI3b. KauecTBEHHO YCTAaHOBIEH CIEMYIOMINN PsIll 10 YOBIBAHHUIO
CABHTOB:

CO;” > S0, > OH >RCO;” > F > H,0 > CI'> SCN > NO; > T > ClOy,
TO €CTh WOHBI, CTOSIIAE MpaBee BOJBI B 3TOM DSy, HE 00pa3ylOT CHIIbHBIE BOJOPOJIHBIC CBS3U B BOJE, a
cTosiue eBee — oOpasytor [1].

CrnenoBaTeNbHO, Ha TIOBEPXHOCTH CYIb(QHUIHBIX MHHEPAJIOB HauOoJiee CUIbHBIE BOAOPOIHBIE CBS3H
BO3HUKHYT Ha aHUOHAX CO32' > SO42' > OH.

Wonsl pu BHECEHHH B PacTBOpP OKa3bIBAIOT HECKOJIBKO BO3ACUCTBUI: THAPATUPYIOTCS CaMU U 00pazy-
0T IPOYHYIO MOHOCIIOWHYIO MEPBUYHYIO O0OJIOUKY 32 CUET BOJOPOAHBIX CBs3el (30Ha A, puc. 1), HO mo-
CKOJIBKY WX 3apsiJl He KOMIIEHCHPYETCS, TO 3JIEKTPOCTATHUECKOE BO3AEHCTBUE PACHPOCTPaHsIETCS Aanblie U
W3MEHSET CTPYKTYpPY BOJBI BO BTOPUYHOW THIpaTHOW oOonovke (30Ha B, puc. 1). Bropuunsle rumpatHbie
000JIOYKH HAXOISTCS MEXKIY TIEpPBUYHON U 00beMHOHN Bojol (puc. 1). Ee TommuHa MOeT ObITh 3HAYHUTEIh-
HOH.

. A — obnacTh IMMOOWIN30BaHHOW BOJIBI (XUMHUYECKH CBSI3aHHAS
BOJIa, IEPBUYHAS THIPATAIH);
N— B — o0yacTh BOJBI ¢ HAPYIIICHHON CTPYKTYPOM MO CPaBHEHHIO C
v 00BeMHO BOAOH (BTOPUYHAS THApATANs, (PU3UUECKH CBSI-
3aHHAS BOJA);
-;&J C — HopManbHas 00bEMHAs BOJIA;
z r¢— Ppaanyc KpUCTasa;
s r._  COOCTBEHHEIH pamuyc (paanyc KpUcTaia, yBeITUUCHHEIN C
YYETOM IYCTOT B YIIAKOBKE OKPYKAIOIICH BOJIBI);
r,— paanyc MEPBUYHON CUIPATHON 00OIOUKY;
ra re— Ppaanyc BTOPUYHOW THIPATHON 000IOUKH

Pucynox 1. Monens rugpataniyy HOHa B BOAE

Uem Gobilie BOJOPOTHBIX CBS3EH pa3phIBacT MOH BO BTOPHUYHON OOKIIAIKE, TEM CHIIBHEE OH CaM TH/I-
paTtupyercs.

CrnemoBatelbHO, MOHBI, BHI3BIBAIOIINE JECTPYKTYPHUPOBAHUE BOJIBI, JOJDKHBI 00pa3oBaTh Ooyiee Mpod-
HbIE THJIPATHEIEC CJIOW, TEM CaMbIM YCHJIMTh THAPOGMIA3AINIO TOBEPXHOCTH MUHEPAJIA.
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YuuThiBas TAKOM MEXaHM3M B3aMMOJACHCTBHS PEarcHTOB C IMOBEPXHOCTHIO MHHEPAIOB, MUCCIIEIOBAIH
THIPOPITU3UPYIONINE CBOMCTBA CYIb(OCATUIMIOBOH KHCIOTHL. PeakIMOHHOCIIOCOOHBIMU TPYITIAMU SIB-
TSIOTCS KapOOKCHiIbHAsS rpyma u cynbdorpynmna. To ecTh BO3MOXKEH CIEMYIONMA MEXaHU3M 3aKpETIeHUS
COEAMHEHHH C TaKOH CTPYKTYpoH (puc. 2).

I'pynma ~COOH moxeT yaepKUBaTh 4e€ThIPE MOJIEKYIIbI BOJIBI, 32 CHET KOTOPHIX 00pa3yeTcss BOAOPOI-
Has cBsi3b, OH-rpymnma cBsi3bIBae€T TPU MOJIEKYJIBI BOJIBI, TOPTOMY BO3MOXHO 00pa30BaHUE BOJOPOIHON CBSI-
31 3a cyeT Hamuns OH-rpymniel B MoJIeKyJie, TO €CTh y MOJIEKYJI C TAKOH CTPYKTYpOi HanOOIbIasi BEPOSIT-
HOCTB 3aKpEIUICHUs] Ha MUHEPAJIbHON MOBEPXHOCTH, YCHIMBAas CMAauUBAEMOCTh MMOBEPXHOCTH CYIbGUIHBIX
MUHEPAJIOB.

COOH COoO COO-~
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PI/ICYHOK 2. Mexanusm B3aHMOHeﬁCTBHﬂ CyﬂL(l)OC&HPIHPIJIOBOI;'I KHUCJIOTBI C KATHOHOM MHHepaHLHOﬁ IMOBEPXHOCTHU

AsicopOIHst TeTepOTOISPHBIX MOJICKYJI M OPTaHUYECKHX HOHOB Ha TMOBEPXHOCTH THAPO(OOHBIX MOJIe-
KYJI MOKET MIPOUCXOUTH IByMs MyTAMU: B BUAe QU3NIECCKOI afcopOIiu B MOpsKe YpaBHUBaHUS (a3, uTo
CBSI3aHO C TIOHM)KEHHEM CBOOOTHOM dHEPrUuM Ha Mex(a30BbIX rpaHuinax. [Ipu BBeJCHUN NOISIPHBIX coOUpa-
TeNlel WM MeHO0Opa3oBaTelisi XOPOIIO THIpAaTHpyeMash 4acTh ¢ (QYHKIIMOHAIBHOM TPYMION J0/DKHA OBbITh
HaTpaBJicHa B CTOPOHY KUIKOW (as3bl MyNbIIbl, YTO OYAET CIOCOOCTBOBATH MOHMKCHUIO BEJIMUYMHBI CBOOOI-
HOW SHEPIHH, a MOJSPHBIC KOHIIBI — B CTOPOHY MUHEpalia, HMEIOIIET0 KOBAICHTHYIO CBSI3b U XYXKE CMadH-
BaeMOro BOJOM. Takas OpHUEHTaIMsi TETEPONOISAPHOrO COCIMHEHUS MOTJIa Obl 00SCIICUUTh CEJICKTUBHYIO
(daoranuo MuHEpaos [1].

[pu B3auMoeicTBIH (DIOTAIIMOHHBIX PEAreHTOB C BOAHOM Cpeaoi (GIOTAIHOHHOM MyJIBITBI POTEKAIOT
pa3IHYHbIC MPOLIECCHI, OHUM M3 KOTOPBIX SBIISCTCS 00pa30BaHUE PACTBOPUMBIX M JOCTATOYHO YCTOMYMBBIX
KOMIUIEKCHBIX COCMHCHHUIT Ha TOBEPXHOCTH MHHEPAJIOB.

Pasnuuue B cocTaBe COCOMHCHHM, 0OpPa30BaHHBIX HAa TMOBEPXHOCTH MHUHEPAIOB, 00ECIEYMBACTCS 3a
CUCT HEOJMHAKOBBIX B3aUMOJICHCTBUM (IIOTAIIMOHHBIX PEAreHTOB C AKTUBHBIMH IICHTPaAMH HA MUHEPATLHON
noBepxHocTH. Hanbosiee ruapaTupoBaHHbIMU OyIyT MUHEPAJbl C KHCIOPOACOACPIKAIMMU COSTHHECHUAMH
Ha TOBEPXHOCTU CYIb(PHUIHBIX MUHEPAJIOB. DTy 3a7a4y MOXHO PEIIUTh MyTeM BBEACHUS B MYJIbITY CENICK-
THUBHO JICHCTBYIOIIUX PEareHTOB-ICIPECCOPOB.

Ienpto pa®oOThI SBISETCS W3YYEHHE BIMSHHS OPraHMYECKUX W HEOPTaHMYECKUX COCIUHEHHH C He-
CKOJIbKUMH TIOJIIPHBIMU TPYIIIIaMH B MOJICKYJIC Ha CEIEKTHBHYIO (JIOTAIMIO MEIHOCYIb(MUIHBIX PY/I.

QKCl’lepuMeHmaﬂbHa}Z uacmo

UccnenoBanus 1Mo M3ydeHHIO JEHCTBHS JICTIPECCOPOB CYIb(QOCATUIMIOBON KUCIOTHI, aTH3apUHCYIIb-
(doHaTa HATPUS U THOCYTb(aTa HATPHUS HA XAILKO3WH, TAJICHAT MPOBOJIMIIN B anmapare mo decrenHo ¢hio-
tauuu. Macca HaBecku coctapisia S00 mr, kpynHocts omona 0,074 mm. B kadecTBe perymnsitopa Iienod-
HOCTH TTYJIbITBI TIPUMEHSITH COJTY.

[MoBepxHOCTh KaXIOTO MHHEpana oOpadareiBanu 1 %-HBIM pacTBOPOM COOTBETCTBYIOIIETO pearcHTa
MOJIaBUTENsI B TeUeHHWe | MUH WM mpoBoauin ¢uiotanuio B TpyOke Xamumonna. CenexTuBHas (ioTamus
Cynb(GUAHBIX MUHEPAIOB 0e3 COOMpaTeliss OCHOBaHA Ha €CTECTBEHHOU (DJIOTUPYEMOCTH TaJICHUTA U PETyIIn-
POBaHUH COCTAaBa MIOBEPXHOCTHBIX COCTMHEHHM [2].

CriekTpoOTOMETPHUUECKUM ~METOJIOM ~aHAJIM3a H3MEpPSUIM  KOJNMYECTBO DIIEMEHTHOH Ccephl Ha
MMOBEPXHOCTH TaJICHUTAa M XalbKO3WHA TOCie 00paboTku THOCyIbhaToM HaTpus. CHEKTphl MOTJIONICHUS
TeKCAaHOBOT'O 3KCTPAKTa U3MEPSIIN Ha CIEKTPOPOTOMETPE MPH JTHHE BOIHBI 330 HM.

CremneHb THIpaTallid TIOBEPXHOCTH TaJleHWTA M XalbKo3WHA ompenensui auddepeHnuansHo-
TEPMHUYECKUM aHAIM30M B COYETAHUU C TEPMOTpaBUMeTpUIecKiM. CYIITHOCTh 3TOTO METOJIa 3aKII0YaeTCs B
M3MEpPEHHNH TeMIIepaTyphl Hadana 3H103¢(eKTa £, TSIIOTH JecopOruu (O, U ONpeNeIeHuH IO aJICOpOn-
POBaHHOM BJIary OT OOIIEH 7.
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Peszynomamot u 06cyscoenus

PesynbTarhl uccnenoBaHus 1Mo W3YYEHUIO JeWCTBUS pH mynbIbl U pacxojlia peareHToB CyJb(ocaTHIi-
JIOBOH KHCJIOTHI, ajM3apuHCYIb(POHATA HATPUS U THOCYNIb(]ara HATpUs Ha XalbKO3WH, TAICHUT, IPOBEJICH-
HOTO B armapare 1o 0ecrieHHO! (IoTaliu, PUBEICHBI Ha PUCYHKAX 3 U 4.

OnTuManeHBIA Pacxoll COAbl M HCCIEAYEMBIX (DIOTOpPEeareHTOB ObUI YCTAHOBJIEH 1O MaKCHMAaTbHOM
pasHUIle B M3BJICUCHUM XaJIbKO3WHA U TajieHuTa npu 3Hadennu pH 9,5 u pacxone pearentor 200 1/t (puc. 3
n 4). HauOonbimas ceiekiusl TaJeHWTa W XallbKO3WHA HaAOMOMaeTss Tpu  (IOTaruy MHUHEPAIOB C
THOCYNBb(ATOM HATPHUSL.
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Pucynok 3. Bausiaue pH mysibnsl Ha U3BJiI€UEHUE XalbKO3WHA U FaJleHUTa
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1 — cynedocanunniIoBas KUCIOTa; 2 — aln3apuHCyIb(oHaT HATPHS;, 3 — THOCYIb(AT HATPHUS
Pucynok 4. Biusiaue pacxoja (proTtopearcHTOB Ha U3BJICUCHHE XaTbKO3MHA U FaICHUTA

MexaHu3M IeHCTBUS THOCY/b(aTa HATPHUS HA MOBEPXHOCTh XAbKO3HMHA 3aKIIOYACTCS B YBEIUYCHUU
KHUCJIOPOJICOCPIKAIINX THAPOGUIBHBIX YUACTKOB B Pe3ysibTaTe 00pa30BaHUs THOCYJIb()ATHBIX KOMILICKCOB
menu. Tuocynbdar HATpusi TPH B3aMMOJCHCTBUU C TOBEPXHOCTHIO TAJICHUTA 3aMEIIET OKHCICHHUE
AIIEMEHTHOW Cephbl U BCICICTBUEC BHYTPUMOJIEKYJSPHOTO OKHCICHUS-BOCTAHOBICHHUS YaCTHYHO 0OpasyeT
JJIEMEHTHYIO cepy. OJEeMEHTHas cepa, O0pa3oBaHHAas IO TOBEPXHOCTH CYAbQUIHBIX MHHEPAJIOB,
CIOCOOCTBYET YCHIIEHHIO THpododu3anui |3, 4].

PesynmbTarthl  ceKTpoOTOMETPUYECKOTO aHalM3a TMOKa3alld, 4YTO Tpu 00padOTKE IOBEPXHOCTH
raJICHUTa U XaJbKO3WHA THOCYJIb()ATOM HATPHUS KOJUUECTBO aJCOPOUPOBAHHON Cephl HA TAJICHUTE TOBBIIIA-
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ercs B 2,5 paza, a Ha XaJIbKO3WHE MMOHMKACTCS B 2 pa3a, YTO CHOCOOCTBYET rUIpOo(MIN3aMi MOBEPXHOCTH
XaJIbKO3WHA. DTH Pe3yIbTaThl KOPPEIUPYIOT C TOJaBlieHHEM (PIOTHPYEMOCTH XalIbKO3HHA.

C yMeHbIlIeHHEM TeMIepaTyphl dHI03¢dekTa Bo3pacTaeT THAPoGOOHOCTh MMOBEPXHOCTH, TaK KaK MPH
OoJyiee HU3KOM TeMIepaType HaunHAeT UCTIApSAThCs aacopOMpOBaHHas Bara, y KOTOPOH BOJOPOIHBIE CBSI3H
ocnabJeHsl.

Pesynerarel ITA npuBeneHs! B TabJHIIE.

Tabaumna

Pe3yJIbTaTbI un(l)(])epenunam,noro TEPMHUYIECKOI'0 aHAJIN3A U TEPMOTPAMETPHUHA Ir'aJICHUTA U XAJIbKO3HUHA

Munepan Pearemr Temneparypa Haqe;na I[OH}IUa,I[COp6I/IpOBaH- TerutoTa necopOIu,
sHpodhdeKra, ¢, °C HOM Biarw, n, % 0, yCIL. ef.
XanpKo3uH Bona 68 9,15 8,76
Tanenut Bona 50 7,02 4,56
XaabKO3WH Tuocynbdat HaTpHsI 59 10,46 10,85
lanenuT Tuocynbdat HaTpHsI 32 2,17 3,97
XaabKO3WH Anm3apuHCYIb(POHAT HATPUS 70 4,43 7,64
lanenuT Anm3apuHCYIb(QOHAT HATPUS 30 2,20 3,99
XaabKO3WH CynbhocamuimioBas KHCI0Ta 48 5,86 5,23
lanenuT CynbhocanuimioBas KHCI0Ta 37 3,42 4,78

AHanu3 Ta0NMMYHBIX TaHHBIX TOKA3bIBAET, YTO NP 00PabOTKE MOBEPXHOCTH MUHEPATIOB THOCYIIb(AaToM
HaTpus Bo3pactaeT THAPo(hoOHOCTh MOBEPXHOCTH TaJICHNUTA TI0 CPABHEHHIO C XAJIIBKO3MHOM. DTO CBUACTEIb-
CTBYET O TOM, 4TO Ha IIOBEPXHOCTHU TaJICHUTA Blara GU3HYECKH aJcopONpOBaHa U SHEPTHUS BOJOPOIHON CBSI-
3W HE3HaUMTeNbHa [5].

Buvisoowt

TakuMm 06pa3oM, U3 MOTYHIEHHBIX PE3yIbTaTOB UCCIEIOBAHUNA MOYKHO 3aKIIOUUTh, YTO IPUMEHEHHE MO-
T(QHUKATOPOB, CIIOCOOCTBYIOMIUX M3MEHEHUIO MOBEPXHOCTHBIX COCIUHEHUI MUHEPAJOB, CO3/aeT yCIOBUS
JUTSL CEJIEKTUBHOM (hJIOTAIlK TaJIeHUTa M XallbKo3uHa. M3 McceoBaHHBIX PeareHTOB-MOU(PUKATOPOB HaH-
0onee 3 (heKTUBHBIM SBIISETCS THOCYIb(AT HATPHUS, 00IAAIONIHIA JBOWHBIM JEHCTBUEM — OKHCIUTEIHHBIM
M BOCCTaHOBUTEJIBHBIM.

W3Brieuenne raneHuTa M3 METHO-CYyIbOUIHBIX pya Ke3Kka3raHCKOro MECTOPOXICHHUS CIIOCOOCTBYET
MOBBIIICHUIO KaY€CTBAa METHOTO KOHIEHTPATa, a TAK)KE CHUXKEHUIO COJECP)KaHUS CBUHIIA B OTXOISIIMX razax
MeCIIaBUIILHOIO 3aBOJIA.
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b.AxumbexoBa, A.Kapunxan, H.)K. banmanosa

KomiuiekcKypalThIH peareHTTep-MoaupuKaTopaap
JK9He 0J1apAbIH (uroTanusira dcepi

Makanazia OpraHuKaJIbIK JKoHe OeffopraHMKaJIbIK KOCBUIBICTAp/IbIH KYPBUIBIMIBIK (hopMyanapbl apachlHaarbl
OaitmaHbpICTap, KOCBUIBICTApIBIH MHUHEpAIapAbIH O€TTIK aymaHBIHA aJCOPOLUSIIAHYBl, COHBIMCH KaTap
CynbQUATI MUHEpANIapAbH (QIOTAMSIIBIK KacueTTepi KapacTolppuraH. CymbGHUATI MUHEpangapbH
(motanmsichiHa  (QIOTAMSIIBIK, pEareHTTepAIH KYPBUIBIMBIHBIH QCEpiH 3epTTey YIIIH MOJeKyJachlHaa
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GipHele moJrocTi TonTap Gap OpraHUKAIBIK KOHE OeHopraHHKaiblK KOCHUIBICTAP TaHIAJBIHBIN albIHIBI.
Bipuemie rereponossipyisl Tontapsl 6ap peareHTTepAiH dcepiHiH (oTanusuibik 3epTreyiepi JKe3kazraH KeH
OPHBIHBIH MHUHEpajgapblHa (TaJICHUT, XalbKO3MH) Kyprisiani. Taza muHepanmapMeH 3eprrey XaauMOHJ
TyTikiecinne xyprisingi. Monekymaceinna OHT, COO™ xoHe SO;* (yHKUMOHAIIBIK TOINTAapel 6ap
OpraHMKAaJBIK KOCBUIBICTapABIH acepiiepi 3epTreini. MosieKyacklHaa peakiusra KabuieTTi GipHerre Tonraps
6ap opraHUKaJbIK KOCBUIBICTAp KOBAICHTTIK OaiiiiaHbIciieH Oailiianbica b, opTaHblH pH MoHiHE GaillaHbICTHI,
MBIC JKOHE KOPFACBIH METANJApbIHBIH KaTHOHAAPBIMEH KOMIUIEKC TY3yre KaTbhICa[pbl. 3epTTeiHETiH
peareHTTep peTiHae MeTajul KaTHOHAAPBIMEH iIlIKi KeIIeH/i KOChUIbICTap Ty3yre KabinerTi cyibdocanummn
KBIIIKBUIBI KOJIIaHBULIBL. 3epPTTeYy HOTHXKECIHJAE CUITLNIK OpTaja HATpUil ann3apUHCYIb(GOHATHI, HATPUI
THOCYJIb(ATHIMEH TaJCHUT JKOHE XaJbKO3WHII (oTalusuiayia XaabKO3WUHAI Oeuiinm amy TeMeHpaeini, ai
rajeHuTTi Oeminm amy apraibl. MunepanmapiaslH OCTTIK ayJaHbIHA pPEareHTTEpPAiH ocep €Ty MeXaHH3Mi
9KCTPAKLHSIIBIK-CIIEKTPOYOTOMETPHSUIBIK KOHE AU(dEpeHINANIBI-TEPMUSIIBIK TaNAayAbIH TEPMOTPaBHU-
METPHSUTBIK TaNIay OMICTEPiHiH YilecIMAUTIriMeH nonenaeHai. MuHepanmapabH OSTTiK KOCHUIBICTAPBIHBIH
KYPaMbIH/aFbl albIpMaIIbUIBIKTAp (IIOTALMSIHBIH TalFaMIIa3/bIFbIHA JKaF#ail kacailipl. 3epTTey HOTHXKE-
ciHze Moiekyinana OipHeIIe aHHOH TONTAPHIHBIH OOTYyBl MUHEPAIIBIH OCTTIK ayJaHBIHIAFBl THAPOQMIH-
3alMSCBIH apTTBIPAJbl, COHBIMEH KaTap MHHEpaNAapAblH (IIOTALMSACHIHBIH TaJFaMIa3IbIFbIHbIH apTybIH
KaMTaMachI3 eTefi.

Kinm ce30ep: KOMIUIGKCTY3YILII peareHT, TaleHHUT, XalbKO3WH, TamFamma3s ¢uortauus, Oeiin any,
ruapododuzaius, ruapopuIn3anus, KyKipt.

B. Akimbekova, A. Karilkhan, N.Zh. Balpanova

Influence of complexing agents on the flotation of sulfide minerals

The aim of study is influence of the surface properties of minerals, structure and degree of adsorption of flota-
tion reagents on the flotation of copper sulfide ores studies on regulation of surface compounds extent hydro-
phobic surface minerals have been performed. To study the effect of flotation reagents structure on flotation
of sulfide minerals selected inorganic and organic compounds with a few polar groups in the molecule capa-
ble of forming complexes with metal cations. Flotation studies on the influence of reagents with several
heteropolar groups were conducted on minerals (galena, chalcocite) Zhezkazgan deposit. The difference in
the composition of the surface counts of minerals creates conditions for their selective flotation. Studies with
pure minerals fulfilled in a tube Halimonda. We investigated the effect of organic compounds containing in
the molecule simultaneously OH, COO™ and SO;*- group. As reagents studied sulfosalicylic acid, sodium
alizarinsulfonate were used, sodium thiosulfate, forming chelate compounds with metal cations. The studies
found that the flotation of the galena and chalcocite with alizarinsulfonate and sodium thiosulfate in alkaline
medium chalcocite extract decreases and increases galena, and then the copper minerals is suppressed. The
mechanism of action of reagents on the surface of minerals extraction-confirmed spectrophotometrically and
differential thermal analysis in combination with thermogravimetric analysis. The variety in the composition
of the surface compounds of minerals creates conditions for their selective flotation. The studies figured out
that the flotation reagents containing in the molecule more anionic groups enhance hydrophilization mineral
surface and contribute to the selective flotation of minerals.

Keywords: complexing agent, galena, chalcocite, selective flotation, extraction, surface mineral, thermal grav-
imetric analysis, organic compounds, hydrophobization, hydrophilization, elemental sulfur modifier.
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