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COPBLUSA CYJIb®AHUIOBOM KUCJIOTHI U HIOHOB MEJIA
AKTUBUPOBAHHBIM YI'JIEM, MOJU®UIINPOBAHHBIM OKCUJIAMMU METAJIJIOB

Hccnedosan npoyecc copbyuu cynbhanunogol Kuciomsl u UOHO8 Meou MOOUDUYUPOBAHHBIM U
HemoOupuyuposannvim akmusuposantnvim yenem Filtrasorb 300 (AYV F300). Onpedenenvt cmpyxmyp-
HO-COPOYUOHHBLE XAPAKMEPUCTHUKU UCCTIe008AHHBIX MAMEPUATIO8: CINAMUYECKAs 0OMEHHAS KAMUOH-
Hasl U QHUOHHAS eMKOCMU U KOJIUYECBO NOBEPXHOCHHBIX SPYRN (KapOOKCUNbHble, JaKMOHHble, de-
Honvuble). Tlokazan nonosjcumenvrulil d¢hghexm mooupurayuu akmusUPOBAHHO20 Vs OKCUOAMU Me-
MANN08, NOIYUEHHbIMU 6 Pe3yIbmame KUCIOMHO-MEPMUUECKOl 00pabomKu «KpAcHO20 WIaMay.
Hanuuue ompuyamenvHo 3apsaiCeHHbIX AKMUBHBIX YEHMPOS8 HA NOBEPXHOCU MOOUDUYUPOBAHHOO
AKMUBUPOBAHHO20 Yelsi NO360Jislem nogvicums Ha 59 % eenuuuny adcopbyuu cyib@aHuno8ou Kucio-
Mbl 3a cuem 83auUMO0eliCmaUst HOBePXHOCHU MAMEPUANA C AMUHOZPYINOU KUCIOMbL NPU OMCYMCMEUU
UOHO8 Medu 8 pacmeope, umo Ha 24 % Oonvuwe, wem na AB F300. Oonogpemennoe npucymcmeue
UOHO8 MeOU U CYIbGAHULOB0U KUCIOMbL YMEHbUIAEm UX a0copOyUo Ha MOOUPUYUPOBAHHOM COPOEH-
me 8 pesyrvmame OIOKUPOBKU AKMUBHBIX SPYNN U CHUJICEHUS DIeKMPOCMAMU4ecKo20 83aumooeti-
cmeust. Yemanosneno, umo npu Hu3Kux 3uavenusx pH cpedvl umeem mecmo, éeposimuee 6ce2o, KOM-
nIeKcooopazosane UoOHO8 Meou ¢ MOLEKYIol cyavganunosoli kucromel no epynne — NHy, npu ycio-
BUU SHAYUMETLHO2O NPEBbIUEHUS COOePIHCAHUS UOHO8 Medu 6 pacmeope. Tloomeepiicoena 803MoiC-
HOCMb UCNONIB308AHUSL MOOUDUYUPOBAHHOLO OKCUOAMU MEMALI08 AKMUSUPo8anno2o yeusi mapku Fil-
trasorb 300 ons uzeneuenus uz 600vl CyIbGaHUIOBOU KUCTOMbL U UOHOB MEOU.

Knwouesvie cnoea: copoyus, mMoouuyupogaHuvlii aKmMusUpPOSAHHbIL Y20db, CIMPYKMYPHO-
CoOpOYUOHHbIE XaPAKMEPUCMUK, CYTbHAHUTO8AS KUCTOMA, UOHBL MeOU, B0OOOUUCTKA.

BBez[eHne. Tpa,I[I/II_II/IOHHBIe TCXHOJIOTHUH B pAAe CiiydacB IIpr OI[HOBpeMeHHOfI nIn

OYHCTKU BOJBI OT MYJIBTHKOMIIOHEHTHBIX 3arpss-
HHUTEJEH BKIIOYAIOT XHUMHUYECKOE OCaXKICHHE,
OKHCJICHHE TOBBIIICHHOW 3((eKTUBHOCTH, OHO-
JIOTUYECKYIO0 OYHCTKY, MeMOpaHHOE (HIBTPOBA-
are u aacopbrwo [1-2]. Cpean 9TMX METOIOB
azcopOnms Kak HauOonee 3¢ PeKTUBHAS U YKOHO-
MHYHasl TEXHOJIOTUS UMEET IIUPOKOE NPUMEHEHHUE
JUIsl yIATICHWST MHOTOUYHMCIICHHBIX 3arps3HCHU B
NpPaKTHKE OYHCTKH CTOYHBIX Boj. O030p mocren-
HHUX IyOJUKauui MOKa3bIBaeT, YTO OJHOBPEMEH-
HOMY YJQJICHUIO W3 BOJbl OPTaHUYECKUX 3arpsi3-
HEHUI W MOHOB TSDKENBIX METAJLIOB yHAEIseTCS
MHOro BHHMMaHHA. OCHOBHOH akKLEHT B JTHX
nyOJUKaIMAX CAeJaH Ha HMCIIOJIb30BAHUH B Ka-
4yecTBe COPOCHTOB CIIEIMAILHO CHHTE3UPOBAHHBIX
XeJaTo00pa3yIOIIX 1 HOHOOOMEHHBIX CMOJT.

MOCJIEIOBATENLHOM aJICOPOIMHU TPOSBISIICS 3(¢-
(bexT cuHeprm3Ma ynalneHHs OpPraHHYeCcKOro 3a-
IPSIBHEHUSI ¥ MOHOB TsDKeJbIX MetawioB [3]. Or-
MEUECHO 3HAYUTEIHbHOE YCHIICHHE aJicOpOLIUH TeT-
pammkmuHa B npucytereun Cu® Benenctsue 06-
pa3oBaHUsl TPETUYHOTO TTOBEPXHOCTHOTO KOM-
mekca [copbent — Cu®* — Terparmkmns]. O6pa-
30BaHUE 3TOr0 KOMIUIEKCA YCHJIMJIO TaKkkKe aj-
copbumio u moHoB Cu’’. B kauecrtBe copOeHTa
ObUT KCTIONB30BaH OM(YHKIMOHAIBHBIA COpPOEHT,
oONafaromuii KaTHOHOOOMEHHON E€MKOCThI0 |
noBepxHOCTHI0 394 M/r. Yemmuenne pH mpugo-
quo K ysemumuenuo copouun Cu®, B To Bpems
KaK a/icopOMpOBaHHOE KOJMYECTBO TETPALMKIMHA
YBEJIMYMBAIIOCH UL B Ananazone pH ot 2 10 3 u
YMEHBIIATIOCH NPYU JajbHeNeM NoBbieHuu pH.
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OpHako, Kak Mmoka3aHo B [4], Ha Apyrom
copbente — xemaroobpasyromeii cmoie (R-AC),
comepxamer  OMYHKIHOHAIBHBICE  TPYIIIBI
(aMuHO- M KapOOKCUTPYMIIbI), ancopOLus TeTpa-
IMKIIMHA yBeNMduBazach B npucyrctsnn Cu?' B
13 pa3 1Mo cpaBHEHUIO ¢ CHCTEMOM 0e3 MeH, B TO
BpeMs Kkak m3Bnedennme Cu’’ mHOrma (pemko)
YMEHBIIAJIOCh B TNPHUCYTCTBUH TETPALMKIMHA.
DT0, 10 MHEHHIO aBTOPOB CTAThH, O0YCIOBJICHO
paspylIeHHeM KOMITIEKCHBIX CBSI3eH, KOTOpBIE
BKJIIOYANU KomIuiekchl [Cu — TeTpalMKIWH]| U
[cmomna — Cu], CBI3BIBAIOMINX TETPAITUKIIMH.

Bricokuii 3 deKT COBMECTHOTO YAaleHHUs
Cu*" u n-uuTpodpeHoNa GbUI MONYYCH HA CHHTE-
3UPOBAHHOHN TMOJIMAMUHHON XenaTooOpasyromeit
cmojie. [lokazaHo, 4TO n-HUTPOQPEHOI aacopOu-
poBajsicst Kak Ha THUAPO(OOHBIX, TaK U HAa THAPO-
(UIBbHBIX aaCOpPOHOHHBIX LEHTPAX, B TO BPEMs
kak Cu’’ B3aMMOJIEHCTBOBAI TONBKO C THAPO-
(GUIBHBIMH aMHHOTpyImamu. ApcopOuust n-
HUTPOeHONa HOaBIsIACh B npucyTcTBum Cu*
BCJIEICTBHE CEJIEKTUBHOW W30UPaTEeNbHOCTH U
KOHKypeHIuu. C Ipyroi CTOpOHBI, IPUCYTCTBUE
n-autpodeHona ycummsamo axcopormio Cu’*
Oonee, yem Ha 7 %, 4TO OBLIO CBS3aHO C pa3Me-
IICHHEeM n-HUTpodeHoga Ha TruapodOoOHOH Imo-
BEPXHOCTH. B 3TOM ciy4yae THIPOKCHIILHBIC
TpyMNIBl #-HATPO(EHONa, 0OpallleHHbIE B 00beM
pacTBOpa, obecriednBaii HOBBIE MECTa JUISl KO-
opauHauuu ¢ Cu?* [5].

OddexT cureprusma mnpu aacoponuu TeT-
paIMKIMHA U MEIX TIOy4YeH MPH HCIIOIb30BaHNHU
ME30IMOPUCTOr0 CUITUKArens, (YHKIIUOHAIN3H-
poBanHoro auamuHorpynnamu u Fe(Ill). YBenu-
yenue aacopouuu terpauuknuHa (TL) u Cu(ll)
WCCIIeIOBATENHN OOBACHWIN 00pa30BaHHEM KOM-
miekca TI[ — Cu(Il) ¢ Gonee cHIBHBIM CpOJ-
CTBOM ajicopOeHTa K Komruiekcy, yem kK TI[ u
Cu(IT) otmensHo [5].

Ipu ancopOuuu (erona u monos Cu’’ u3
CMEILaHHOTO pacTBOpa METOJOM (POTOIIEKTPOH-
HOH CIEKTPOCKOIUHM OBUIO YCTAHOBJIEHO, YTO
HMOHBI MeIW OBUTH MEepBOHAYAIBLHO acopOupoBa-
HBbl Ha MOBEPXHOCTH IMOPUCTOTO copOeHTa (Mo-
JUQUIUPOBAHHBIH KapOOHOBOW KHCIOTON MOJIH-
MATWIBHBIA METaKpmiIaT). 3aTeM oOoTalieHHas
MOHAMH TIOBEPXHOCTH pazjenia Obuia Oojiee BHI-
TOJHOH Ans agcopOunu (eHona, T.0. HOHBI MeU
UTpalid BOKHYIO POJIb B YCHJICHUU aJICOPOLIUOH-
HOM crocobHoCTH copOenTa mo denoy [6].

[Ipu uccnenoBaHuM COBMECTHOM aacopo-
UM aTeHOJIoJIAa M MEOU Ha KaTHOHOOOMEHHOM
cMosie OBLJIO yCTAaHOBJICGHO, YTO B CMEIIAHHOM
pacTBope aacopOuus aTeHosona ObLia MmoaaBie-

Ha BCJIEICTBHE MPSIMON KOHKYPEHIIMH CO CTOPO-
Hbl KapOOKCHJIBHBIX TPYIII 3a aJCOpPOILMOHHBIC
mecra st Cu?*. B 1o ke Bpems agcop6uust Cu?t
YCHJIUBAJIACh BCIEACTBHE OOpa30BaHUS TOBEPX-
HOCTHBIX KOMITIeKcoB. Kak amMuHO-, Tak ¥ TH/[I-
POKCHJIbHBIC TPYIIIEI aJICOPOUPOBAHHOTO aTEHO-
JI0JIa MOTYT 00pa30BBIBATH MOBEPXHOCTHBIC KOM-
mexcsl ¢ Cu®* [7].

[Ipumenenmne AY mist OYUCTKA IPUPOTHBIX
¥ CTOYHBIX BOJ| OOYCIIOBICHO BBICOKOW HM30mpa-
TEIBHOCTBIO aJICOPOLIMU OPTaHUYCCKUX COCIUHE-
HUit yriieM. OJJHaKo, B CTOYHBIX BOJIaX Pa3IMYHO-
IO MPOHMCXOXKACHUS OJHOBPEMEHHO C OpPTaHHKOI
BO3MOXKHO HAJIMYME WOHOB IBETHBIX METAILIOB,
KOTOPBIE MOTYT KOHKYPHUPOBAaTh C OPraHUYECKH-
MU 3arpsA3HEHUSIMH, OOJbIlIas YacTh KOTOPBIX
MIPEJICTaBIISAET COOOM CITa0dble NMEKTPOIUTHI.

BonbImHCTBO MMEIOIMXCS HA PHIHKE aKTH-
BUPOBaHHBIX yrieh (AY) sABisOTCA cnabOKUCIOT-
HBIMH MJIM CJTa00OCHOBHBIMH C HEOOJIBIION 00-
meir oOMeHHo#t emkocteto (0,6-0,8 Mr-skB/r) n
HEBBICOKMM  COJIEPYKAHMEM  IOBEPXHOCTHBIX
rpymm. [{ns obecrniedeHuss BO3MOYXKHOCTH W3BJICYe-
HUSI U3 BOJIbI MIOHOB I[BETHBIX METAJIOB U JIHCCO-
IMUUPYIOIIUX OPraHUYECKHUX SJIEKTPOJIMTOB Iieje-
co00pa3Ho KCTONB30BaTh MoAupUIpoBaHue AY
C LIEITbI0 YBEJIMYCHUsI OOMEHHOI €MKOCTH.

B cootBetcTBuH ¢ [8] TexHuka moauduka-
ma AY WMeeT TpU OCHOBHBIX HAIIPABJICHUS:
XuMH4ecKkas, pu3ndeckas U OHOJIOTHYECKast MO-
nudukanui. XUMUUECKas aKTHBAIUS B pAJIC
CIy4JaeB TPHUBOAUT K 0OOpa30oBaHUIO (PYHKITHO-
HAJIBHBIX TPYII Ha MMOBEPXHOCTH YIS, KOTOPHIC
00yCIIOBIINBAIOT M3BJICUCHHE HOHOB METAJUIOB M3
Bombl [9]. B pesymbTate MOAMGMHUIIPOBAHUS
AY okcujaMu Kele3a yBEIHYMBAETCS OCHOB-
HOCTh TIOBEPXHOCTH COpPOCHTa ¥ TIOBBIIIAETCS
3¢ (HEeKTUBHOCTh yAalieHUS W3 BOJABI TPOU3BOJI-
HBIX Gersoa [10].

BrnusiHue KUCIIOpOJICOACPKAIINX TTOBEPX-
HOCTHBIX (DYHKIIMOHATBHBIX TPYII aKTHBHPO-
BaHHOTO yTIJIS Ha aJICOPOIMI0 M3 PACTBOPOB CH-
CTeMAaTHYECKH MCCIIEIOBAHO TOJILKO JIsl a7icopO-
U BJIEKTPOJIUTOB, T.C., KOTJA MPUYMHOW aj-
COpOIMH SIBIISIOTCSI HOHOOOMEHHBIC WJIH 3JIEKTPO-
XHUMHYECKHE TIporecchl. [IpakTWdyeckn OTCyT-
CTBYIOT paOOThlI, TOCBSIICHHBIC HCCIICIOBAHHIO
CTCTICHH Y4YacTUsl TTOBEPXHOCTHBIX TPYII IPH
OJTHOBPEMEHHOW aJICOPOIMK OPraHUYECKHUX Clia-
OBIX 2JIEKTPOJIUTOB U MOHOB METAJUIOB Ha MOJU-
(bUIMPOBAHHBIX YTIEPOIHBIX COPOCHTAX.

Takum o0Opa3om, KpaTKWH aHAJIU3 TPUBE-
JICHHBIX pabOT MO OJHOBPEMEHHOMY U3BIIEUC-
HUIO W3 BOJBI OPTaHUYECKUX BEIIECTB U MOHOB
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[BETHBIX METAJUIOB MOKAa3bIBACT, YTO OCHOBHOE
BHUMAaHHUE YJIEJIEHO HCIOJIb30BaHUIO crenuu-
YecKHX (YHKIHOHAIM3UPOBAHHBIX COPOEHTOB.
[Ipu 3TOM MpH COBMECTHOM TPUCYTCTBUH OpTra-
HUYECKUX COCJMHEHWH W MOHOB TSDKEJBIX Me-
TaJIJIOB MOKET UMETh MECTO KaK CHHEPTUYeCKUi
a¢dekr, Tak ¥ MomaBICHUE COPOIUU OIHOTO U3
KOMITIOHEHTOB. BompocaMm HCHONb30BaHUS aKTH-
BHUPOBaHHBIX yriiei s 3Q(heKTUBHOTO U3BIEUC-
HUS U3 BOJBI CMECH yKa3aHHBIX IpuMecel yue-
JICHO Topa3/io MEHbIIe BHUMaHus. TeM He MeHee,
B psijie paboT MOKa3aHO, YTO U3MEHEHUE TTOBEPX-
HOCTH AY myTeM yBelUYeHHs] KOJIUYECTBa II0-
BEPXHOCTHBIX (DYHKITMOHAJIBHBIX TPYII SBISAETCS
MPUEMJIEMBIM METOJIOM TOBBIMIEHUS APPEKTUB-
HOCTH aJICOPOIIMOHHBIX CBOMCTB AY 10 OTHOIIIE-
HHUIO K MOHaM IBeTHBIX MeTasuioB [11]. Bo mHo-
rMX padoTax OTMEYEHO, YTO BBEJIEHHE KHCIIO-
pozcoaepKaImux (QYHKIUOHAIBHBIX TPYI 3HA-
YUTENBHO YIYUYIIMIO aJCOPOIMOHHYIO CIIOCO0-
HOCTh AY K MeTaJutlaM BCIICJICTBHE yBEIUYCHUS
CHJI 3JICKTPOCTATUYECKOTO B3aUMOACUCTBHS aK-
TUBHBIX IIEHTPOB JIi KOMIUIEKCOOOPa30BaHUs C
HOHAMH TSDKENBIX MeTaiioB [12].

B pabote [13] ycTaHOBIEHO, yTO MOAHDU-
IUPOBAaHHBIA AY MPOSBISET XOPOIIYIO aacopo-
IIUOHHYIO CHOCOOHOCTh MPH aJCOPOIMU W3 BOJI-
HBIX PACTBOPOB KaK OTHOCHTEIIEHO OPraHHMYECKHIX
BeniecTB ((peHona, xmopodopma, MmupuarHA, aHU-
JIMHA), TaK U MOHOB TSDKENbIX MeTamuioB. Cenek-
TUBHOCTh AKTHBUPOBAHHOTO YTJISl IO OTHOLICHUIO
K WMOHaM METaJUIOB MOXET OBITh IOBBINICHA 32
CYeT ero MoAN(HUKAIUKI OKCHUIAMH METAJJIOB.

Henbo padoTsl ObLIO YCTAHOBHUTH BO3-
MOXKHOCTh ~ WCIIOJIb30BaHUS  aKTHBUPOBAHHOTO
yrast mapku Filtrasorb 300, MmomudunmupoBanHoro
okcumamu metawioB (F300 M), B cpaBHEeHUH
¢ HemomuduiposarusiM (F300 H) mis omxHo-
BPEMEHHOT'O M3BJICUCHHUSI M3 BOJBI OPraHMYECKHUX
COCJIMHEHUM W MOHOB Medu. B kadecTBe Mogu-
¢ukaTopa OBLI MCIIOIB30BaH PACTBOP XJIOPHIOB
METAJIOB, MOJNYYCHHBIH KHCIOTHO-TEPMUYECKOM
aKTUBAIMEH OTXOJOB TJIMHO3EMHBIX IPOM3-
BOJICTB «KPACHBIN IUIAMY.

Meronnka 3kcnepuMeHTa. B KauecTBe
o0beKTa UcclenoBaHusl ObLIa BhIOpaHa cyibda-
HuioBas (n-ammHoOeH3oiHas) kucnora (CK),
npecTaBisonmas codoil BHyTPEHHIOI COJIb, B
KOTOpOM aMHHOIpymna HeHTpaau3oBaHa OCTaT-
KOM CYJIb(OKHCIIOTHI, IO3TOMY OHa HEe 00paszyeT
coJyieil ¢ MUHEpalbHbBIMU KuCIOTaMu. KucnoTHeie
CBOIiCTBa B CyJh(aHWIOBOW KHCJIOTE Mpeodia-
JIAIOT HaJl OCHOBHBIMH.

Bribop B xadecTBe 00BEKTa MCCIEIOBAHUS
Cyb()aHMUIIOBON KUCIOTHI OOYCJIOBJIEH €€ IIHpO-
KHUM HCIIOJIb30BaHUEM B CHHTE3€ Pa3jIMuHBIX Kpa-
CHUTENIe, TIpH CHHTEe3e Takux (hapMmpenapaTos,
Kak cynbpaHunaMun, anbOynu, CyJabrdH, CyJb-
¢bunun, cynbhonumesut, cyiabdazon u ap. Takum
oOpasom, BeIsicHeHue crennduku nosenenus: CK
IIpH TITYOOKOM aIcCOPOIIMOHHON OYHCTKE CTOYHBIX
BOJI TIO3BOJISIET HE TOJBKO OIEHUBATH A(PPEKTHB-
HOCTh Tiporiecca copbunu CK, HO ¥ MPOTHO3UPO-
BaTh BO3MOXKHOCTb W3BJICUCHHS IIPENapaToB Ha ee
ocHoBe. [[ys1 BbIACHEHUs crielM(UKH ancopOuu-
onHoro noseaeHuss CK Ha akKTUBHPOBAaHHOM YTJIe
IIPU HAJUYUM HEOPTraHWYECKHX HOHOB, KOTOPbIE
MOT'YT IPUCYTCTBOBATh B CTOYHBIX BOJAX, BBIOpa-
HBI COJIM MeIH, IHPOKO UCIIOIb3yeMble IIPH CHH-
Te3€ MOJINA30KpacuTenel, apuIaMUHOBBIX Kpacu-
TeneH, a3MHOBBIX KPACHTENEH, MPSAMBIX MeETalli-
COJIEPIKaLMX a30KPACUTENIEH U P.

B kauecTBe MCXOIHOTO COPOEHTA HCIONb-
30BajM akTUBUpOBaHHBIA yromb Filtrasorb 300
(F 300 H).

BemectBo n-xj10paHmwInH ObUIO MCIIOJIB30-
BaHO KaK CTaHIAPTHBIA aICcOpPOTHB, OTBEUYAFOIIIHIA
YCJIOBHSAM HAJEKHOW OLIEHKH YIEJIbHOU MOBEpX-
HOCTH YTJIEPOJHBIX MaTepHaOB MO aJCOPOLMHU U3
BOJIHBIX PacTBOPOB. ApOMaTHYECKHE KOJbLA
n-XJOpaHWIMHA OPUEHTHUPOBAHBI HA IPAHULIE Pa3-
Jena (a3 cBoel IUIOCKOCTBIO IapajUIeNIbHO YITIe-
POIHOW IIOBEPXHOCTH, TaK Kak I@pUd 3TOM
HauOOJIbIIICe YHUCIIO aTOMOB MOJICKYJIBI ajcopOaTa
HaXOJWUTCSI Ha caMOM OJM3KOM DPACCTOSIHUM OT
MOBEPXHOCTH AaTOMOB YIJIepofa, YTO OTBEYaeT
YCIOBHIO MAKCHUMAJILHOH HMHTEHCHBHOCTH [IHC-
[IEPCUOHHOIO B3aMMOJICHCTBHUS, OHAKO IpymIa —
NH, umu, o kpaiiHeli Mepe, IPOTOH 3TOH TPYIIIBI
OTTSAHYTHl OT TJIOCKOCTH BIJIyOb JKHUAKOH (ha3el
BCJICICTBHE COXpaHEeHUs] H—-cBs3u ¢ OnmmkaimmmMu
MOJIEKyJIaMU BoJbl. Takasi OpueHTaLUsl MOJICKYIIbI
n-XJIOpaHWIMHA Ha YIJIEPOAHON IIOBEPXHOCTHU IIPH
azcopOIMU U3 BOJHOTO PacTBOpa COOTBETCTBYET
BEJIMYMHE BaH-JIEP-BaalIbCOBON IMPOEKIUH MOJIe-
KyIIbl Ha IUIOCKOCTb, paBHO# 0,49 Hy’.

Momudukammto AY okcupaMu  xkenesa
MPOBOJIMIIH 110 METOUKE, MOAPOOHO ONMMCAHHOH B
[14], c HEKOTOPHIMHU M3MEHEHUSAMU: IJIST TIPOTTUTKH
yIiis BMeCTO cyibdara jxene3a HCIOJIb30BaIn
pacTBOpP XJIOPUIOB METAJLIOB, IIOJIY4YEHHBIH MOCIIE
00pabOTKM OTXOAOB TNTMHO3EMHBIX MPEANPHATHI
comsiHOM kucnotoit (12-15 %) mpu Temneparype
~ 100 °C. XKunkas ¢asza nocie o6pabOTKH OTXO-
JIOB TIMHO3EMHBIX MPEATIPUSTAN COJSTHOW KUCIIO-
TOI UMEET COCTaB, IPUBEICHHBIN B Ta0wIIe 1.
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Tabmmma 1 — CocTaB kuaAKoi (pa3bl mocjie KUCIOTHON 00padoTKH 0TX0I0B IJIMHO3EMHBIX

npeAnpUATHH — «kpacHoro muiama» (KII)

DJIeMEHT Fe Al Ca

Ti

Si Na | Cr Zr \V Mn

Conepxxanue, % 71,25 | 19,02 | 2,58

2,48

2,33 10,77 1055 |0,22 |0,15 | 0,13

B cocraB xuakoit ¢aspl mociae KACIOTHON
00pabOTKN «KpacHOTO IMUIaMa» BXOAAT MPEUMY-
LIECTBEHHO COJIM TPEXBAJICHTHOTO JKejie3a, allio-
MUHUS, KTbIUs, THTAHA, KPSMHUSL.

CTpyKTypHO-COPOIIMOHHBIE  TapaMeTPhI
yrag Filtrasorb 300, MmoguduuupoBanHOro oxcu-
JaMd  MeTauloB  (mpeumyniecTBeHHO Fe,0Os)
(F 300 M), OLIEHUBAIIN 1o azcoponuu

n-xnopanunnHa. CpaBHUTENbHbIE JaHHBIE W3Me-
peHHl IpeicTaBleHbBI B TabuIe 2.

Cratnueckue kxatuono- (KCOE) u anmo-
HooOMenHyl0 (ACOE) eMKkocTH M KOJIMYECTBO
MOBEPXHOCTHBIX TPYII COPOCHTOB OIMPEaSIsLIN
mo Merony béma, a TOYKy HyneBoro 3apsmia
(TH3) — B cOOTBETCTBUHM C METOAMKOW, OIHCAH-
HO¥ B [15] (Tabmuma 3).

Tabmuia 2 — CpaBHUTEbHBIE IaHHbIE H3MEHEHUSI CTPYKTYPHO-COPOIIMOHHBIX MAPAMETPOB
moaudpuuupoBanHoro yrJs Filtrasorb 300 mo ancopouuu n-xJ10paHUJInHA

CopOeHT ., MOJIB/T V,, cM/T S.*, M/r
F300H 4,3 0,47 1270
F 300 M 4,6 0,48 1195

S,* — apdexTuBHAS yAeTbHAS TOBEPXHOCTh COPOCHTA 110 aICOPOIINH 1-XJIOPAHWINHA.

Tabmuia 3 — XuMuUsI MOBEPXHOCTH HEMOAM(PUIIUPOBAHHOI0 U MOAM(PUITUPOBAHHOIO yrJlei

Filtrasorb 300

CoiepkaHne OBEPXHOCTHBIX TPYIIIT Benmuuna
Copbent KCOE | ACOE KapOOKCHIIHHBIC | JIAKTOHHBIC | ¢denonpusre | pH TH3
MT-9KB/T
F 300 H 0,175 0,375 | 0,05 0,10 0,025 7,52
F 300 M 0,20 0,50 0,10 0,112 0,10 6,80

KonnenTpanuto cynbpaHHIOBONH KHUCIOTHI
ONpeeIsI Ha BYJIyYE€BOM CIEKTPOhOTOMETpE
Uniko 4802 npu qube BojHbI A=250 HM U TOJ-
IIMHE KBapIEBOU KIOBETHI 1=1 cMm.

Konmentparuto Memu omnpeneisuiia GpoTo-
METPHUYECKUM METOJoM. B pacTBopax cmecH
Cynb(haHWIOBOW KHUCIIOTHI U Cyiab(aTa MeIu Ha
1 mmone CK nmpuxomuinocs 31,4 mmonb CuSO,.

W3Bneuenre u3 BOABI IIEIEBBIX COEIMHE-
HUI MPOBOJMIIN B CTATUYECKUX YCIOBUSAX HA HE-
MOIU(MUIUPOBAHHOM U MOJU(PUIIMPOBAHHOM
cOpOCHTaxX KaK M3 MHIAWBHIYaJbHBIX PacTBOPOB,
TaK ¥ U3 CMECEH MCCIIeyeMBIX BEIIECTB.

Pe3yabTaTel m o0cy:xkpenume. Ha pucyn-
ke 1 mpeacTaBieHbl U30TEPMBI aJICOPOIIMU CYITb-
(dharmumoBoit kucinotel Ha F 300 H u F 300 M u3
pactBopoB 0e3 CuSO, u B TPHUCYTCTBUU COJH
MeEJIM, Ha pPUCYHKE 2 — H30TEPMBI COPOIIMH MEIH
Ha F 300 H u F 300 M u3 pactopo CuSO, 6e3
CK u B IpuCyTCTBUY CYyIb()DAHMIOBON KUCIOTHI.

O6paboTka TMPEACTABICHHBIX JKCIIEPH-
MEHTAJILHBIX JaHHBIX OBUIA MPOBEJEHA B COOT-
BETCTBUU ¢ Mojensmu JI3urmioopa u ®OpeitHym-
xa. PesympTaTel 00pabOTKM  TIpeNCTaBICHBI
B Ta0immax 4, 5.

Ta6mmia 4 — Copouus cyab()paHUI0BONH KHCIOTHI

Crcrema Mopnens JIaarmiopa Monens @peliHanxa
&, MOJIB/T (MI/T) K. R’ Ke 1/n R
F 300 H 1,14 (197,4) 0,41 0,99 0,55 0,19 0,82
F300M 1,81 (313,5) 0,25 0,97 0,45 0,35 0,99
F 300 H + Cu** 1,54 (266,7) 0,51 0,99 0,56 0,26 0,88
F 300 M + Cu”* 0,59 (102,2) 2,21 0,99 0,36 0,17 0,89
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Pucynok 2 — U3orepmbl aacopoumnu meau Ha F 300 H u F 300 M u3 pacrBopoB CuSO, 6e3 CK
U B IPUCYTCTBUM CYJIb(PaHUI0BOI KHCJIOTHI

Tabmuia 5 — Copouus meau

Monens JIaHrmiopa Mopens @peiiHnxa

Cucrema Ay (A:/Irr /3FI)<B/r K, R? Ke 1n R?
F 300 H 0,56 (18,4) 0,12 099 |174 |0,64 0,91
F300 M 0,47 (14,9) 0,06 091 |117 |0,58 0,92
F300H + CK 0,21 (6,7) 0,03 092 |0,30 |0,66 0,98
F 300 M+ CK 0,34 (10,7) 0,08 091 |103 [053 0,99

B rtabmuiax 4, 5 mpuBencHBI HapaMeTphbl
PAaCCMOTPEHHBIX MOENCH W U3MCHCHUC BEIHYU-
HBI TIPEACTHHOMN yIENBHON aJcopOIuu a,, B 3aBU-
CHUMOCTH OT THIIa COPOEHTa M YUCIIa KOMIIOHEHTOB
B pactBope. Kak BHIHO W3 3HA4YEHHUH KOAPHUIIM-
EHTOB JICTCPMHUHAIMK  (CPEAHCKBAPATHYHOTO
otkioHeHusT) R?, 06e MO JOCTATOYHO TOYHO
OTIMCBIBAIOT IKCIIEPUMEHTAIBHBIE H30TEPMBI.

W3 tabmui 4, 5 BUIHO, 9TO MOAU(DUKATIH
nosepxHocTd F 300 M npuBoAWT K CyIIeCTBEH-
HOMY TIOBBHIIICHUIO BEIHYUHBI A, CYJIb(aHHUIO-
BOM KHCIIOTHI TIPH OTCYTCTBMH Meau (Ha ~ 59 %)
W CHIDKEHHE ee TpH Hanmmunu Mmenu (Ha ~ 48 %).
Ha wemomuduiupoBaHHOM cOpOCHTE HaIHMYUE
Cu?" mossrmaer agcopbuuio CK Ha 35 %. B ciy-
qae copbrmu Cu?* kak MOIM(UKALMS TOBEPXHOC-
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TH, Tak W Haimuuume B pactBope CK mpuBoaut
K CHIDKEHHUIO BENWUYMHBI a, Ha 19% u 64 %
COOTBETCTBEHHO.

His oObsicHeHHsI HAOMIOAAEMBIX SIBICHHUN
1eJ1ecO00Pa3HO NMPUHATh BO BHUMAaHUE HU3MEHE-
Hue BelW4MH pH B pacTBOpax McciaenyeMsIX CH-
CTeM B Pa3lIMYHBIX YCIOBHAX. D(P(HEeKTUBHOCTDH
copbuun CK 1 Mean Ha MOTUGHUIMPOBAHHOM H
HEMOIH(DUIIPOBAHHOM COPOEHTaX B 3HAYUTEIb-
HOW Mepe 3aBHCHT OT BenmuuHbl pH cuctemsl,
KOTOpasi CBsi3aHa CO CTENEHBIO JAUCCOLMALUU
¢ysknmonanbHeix rpynmn CK. Xapakrepuctudec-
KHE CBOMCTBA KHCIOT M OCHOBAaHUM 3aBUCIT OT
JIOHOPHOTO WJIM aKLIENTOPHOIO XapaKTepa MoJe-
KyJI, KOJIMYECTBEHHOH MEpOoH KOTOpOro mo OT-
HOILIEHUIO K PAacTBOPUTENIO, NMPUHATOMY 3a Be-

LIECTBO CpaBHEHMSA, SIBIACTCS 3HAYCHUE KOH-
CTaHTBI IUCCONMANNU. J[Hcconuanus KUCIOT SIB-
JsieTcsl, TaKuM 00pa3oM, MCTOYHHKOM BOJOPOJI-
HBIX HOHOB B pacTBope. B muteparype asns cyib-
(aHHUIIOBOW KUCIIOTHI OOBIYHO MPUBOJUTCS JIMIIb
OJIHO 3HAYEHHE KOHCTAHTHI MOHU3AIMU, COOTBET-
ctByromee noHusarmu HSO;-rpynmel, koTopas
paBua 7,6 10™, a B o6nactu Hu3kux 3Hauenuii pH
HaOMIofaeTCs TOSBICHWE KAaTHOHOB CYJb(aHu-
JIOBOM KHCJIOTBI B CBsI3W ¢ uoHm3anmenn NH,-
rpymbl. 3uauenue pK,," NHp-rpynmnsr cynbdanu-
JIOBOM KUCIIOTHI B cperaHeM paBro 0,7+0,2.

B Tabnuue 6 mpeacrtaBieHBI IaHHBIE 00
W3MEHEHUM BeanuuHbl pH nccienoBaHHbIX BOJ-
HBIX cucteM, Bkmroyaromux CK, CuSO, u AY.

Ta6n1/1ua 6 — U3MeHeHHEe BeJINYHHBI pH B HCCJIEAOBAHHBIX MHOTOKOMIIOHCHTHBIX BOJAHBIX

cucremMax
Cucrema Benuunna pH
HuctunnupoBaHHas Bosia 6,0
Pactsop CK B mucTuuupoBanHoii Boae (220 mr/mM°) 2,86
Pacteop CuSO, B AHCTHUIMPOBAHHOI Boje (7 Mr/mm’) 6,41
Pacteop CK + CuSQ, 2,90
JuctumnrposanHas Boga + F 300 M 5,34
Pacteop CK + F 300 M 7,93
Pacteop CuSO, + F 300 M 4,85
Pacteop CK + CuSO,4 + F 300 M 2,95

[Ipu Bemmunne pH 2,86 B pacTtBope Cynb-
(haHMIIOBOI KUCIIOTHI OOYCIOBICHO CTENEHb JINC-
conmanuu cyibdorpynnsl B Monekyne CK, ko-
topas cocrasisiet 50 %.

B cucreme pactBop CK-AY mnoselmeHue
pH pactBOopa 00ycnoBIEHO B3aMMOCHCTBHEM
KaTHOHHBIX (PYHKIIMOHAIBHBIX TPYIII MTOBEPXHO-
cti F 300 M ¢ nonamu CK no cynbdorpymme. B
cmemanHoM pactBope CK u CuSO, mpu HU3KHX
3HaueHusX pH mMeeT MecTo, BEpOsSITHEE BCETO,
KOMIIJIEKCOOOPa30BaHNEe MOHOB MEAU C MOJEKY-
mo#t CK mo rpymme — NH,, npuanMas Bo BHIMa-
HUE 3HAYUTEIHFHOE TIPEBBIIICHHE CONEPKAHUS
Mmenu Hag CK.

[Ipu BBegenuu B pactBop CuSO,4 copbenTa
pH cpenpl cHmKaeTcs BCIEACTBHE ABYX MPUYMH:
1) pacTBOp CcOMM cTAaOOTO OCHOBAHUS W CHUIHLHOM
KHCJIOTHl UMEET KUCIYI0 PEaKkluio M0 MpUYMHE
ee THIpoJn3a; 2) BBEACHHWE B IHUCTHILINPOBAH-
HYI0O BOJy COpOEHTa TaKKe CHIDKACT BEIUUHHY
pH (tabnuua 6).

C ydeTroM BBIIIEU3IOKEHHOTO PaccMOT-
pUM BIIMSHHE KOMIIOHEHTOB HCCIEIyEeMBIX CH-
creM Ha 3()(EeKTHBHOCTb pa3leIbHOTO M COB-
MectHoro u3BieueHus CK u nonos mequ. Cyuie-

CTBEHHOE YBEIWYCHUE BEIHYHUHBI a, CYJIb(aHH-
JIOBOM KHCJIOTBI Ha MOIuUIIIpOoBaHHOM AY
00YCIIOBJIEHO YCHJIEHHEM 3JIEKTPOCTATUYECKOTO
B3aMMOJEHCTBUS B aacopOunoHHoM cioe. Kak
BUAHO U3 Tabmuup! 3, pH Touku HyneBoro 3apsaa
yris F 300 M pasusl 6,8. B pactBope ¢ cynbda-
HUIO0BOM kucnoroil B npucyrctsuu F 300 M Be-
nuunHa pH mpakTU4ecku COOTBETCTBYET TOUKE
HyJIEBOTO 3apsifia, 9To 00yCIIOBINBAET CHI)KEHNE
BKJIaJ]a DIIEKTPOCTATHYECKOTO B3aUMOIEHCTBUS U
00mbIIeil TOCTYIHOCTH TOBEPXHOCTH COpOEHTa
st pusmueckoit ancopoipm CK.

[Ipu apcop6bumu CK B mpucyTcTBUH Meau
Ha HemoaudunupoBanHoM F 300 moxeT nMeTh
MECTO KOHKYPEHIIVSI 32 aKTUBHBIE OTPHUIIATEIBHO
3apspKeHHbIe TeHTphl copOenta mexay CK (mo
aMHUHOTPYIINE) U MOHAMU MEJH, BCIEACTBHE Yero
ancoporuss CK Heckompko cHmxkaercs. OmHaKo
MIpH 3TOM HaOJIIOJIaeTCsl CYLIECTBEHHOE CHIDKE-
Hue copb6run Meau (Ha 63,4 %) B TPUCYTCTBUU
CK. Ckopee Bcero, 310 00yCJOBJIEHO TEM, YTO
npu agcopOin CK MoXeT UMEeTh MECTO IKpaHu-
poBaHue (TIEPEKPHITHE) YACTH aKTUBHBIX LIEHTPOB
TIpH BaH-Jep-BaanbcoBoi ancopommu CK Ha cop-
OeHTe. OTO NPEAINOIOKEHUE IOATBEPKAACTCS

© U. B. Kocoruna, H. A. Kimumenko, JI. A. Capuuna, C. A. Kupwii, 1. M. Actpenun, E. A. Camconu-Tonoposa, 2019

DOI: 10.24025/2306-4412.3.2019.178235



TexHi4Hi Haykun

3/2019

TaKXe CHIKEHHEM KaTHOHOOOMEHHOH eMKOCTH
F 300 Gosnee, ueM B 1Ba pa3a IpH BBCACHHUU B
pactBop CK — ¢ 0,58 10 0,21 Mr-sks/r.
Momuduuuposanue F 300 H oxcumom xe-
Je3a MPUBOJUT K HEKOTOPOMY CHIDKEHHIO COpO-
UM MEIN BCJIEICTBHE HW3MEHEHHUS 3apsloB ak-
TUBHBIX LIEHTPOB MOBEpXHOCTH. M3BECTHO, UTO C
ymeHbplieHueM pH Ha oxcumax amdotepHOro
xapakTepa, K KOTopbIM otHocuTcs Fe,Os, mporc-
XOJIUT U3MEHEHHNE OTPHIIATEIHHOTO 3HAKA 3apsijia
MOBEPXHOCTH Ha TOJIOKHUTENBHBIA C MEPEX0A0M
yepe3 TH3. CopOrust B cucTeMe ¢ MOAU(PHUIIMPO-
BaHHBIM copOeHToM u3 pactBopoB CK u memm
NPUBOJIUT K CYIISCTBEHHOMY CHIKEHHIO COpPO-
UM KaK IEepBOro, TaK ¥ BTOPOTO KOMIIOHEHTOB
npu BenuunHe pH pactBopa 2,95. [lpuanmas Bo
BHUMaHHE ampoTepHbIi xapakrep Fe,Oz u Benu-
YUHY H303JIEKTPHYECKOH TOYKH MOAUGUIHPO-
BaHHOro copOeHTa (~6,8), MOKHO 3aK/IFOYUTH,

yto B ycnoBusax pH 2,95 umeer mecto mepesa-
psiika aKkTHBHBIX 1eHTpoB Fe,O3 ¢ oTpurarens-
HOTO Ha TOJIOKHUTENbHEIN. [Ipn sTOM amcopOrms
CK MokeT MpouCX0oANTh HE TOJIBKO 3a CYET JIUC-
MEPCHOHHOTO B3aWMOJEHCTBHS C He3apsDKEHHBI-
MH y4acTKaMH TOBEPXHOCTH, HO M B PE3yJbTaTe
JJIEKTPOCTATUYECKOTO B3aUMOJAEHUCTBUS aMHUHO-
TPYNINBI C MOJIOKUTENBHO 3apsSKEHHBIMH AKTHB-
HBIMH LOCHTpaMHU. YacTh 5TUX aKTUBHBIX LICHTPOB
MOXET 6I)ITI) 3aHsATa MOHAMH MCIH, CHWXXad, Ta-
KuM o0pazom, ancopoumo CK.

[IpencraBnenne o xapakTepe 3amOJHEHHS
aJICOpPOLIMOHHOTO CJI0sl KaK HEeMOAU(HUIIMPOBAH-
HOTO, TaK U MOAM(UIUPOBAHHOIO COPOCHTA MO-
JeKyJaMy CyIb(GaHUIOBOW KHCIOTHI MOXHO MO-
JIYYUTh TPU PACCMOTPEHUM BEJIMYMH IUJIOMIAMEH,
sKpaHupyeMblx Monekyidamu CK mpu mpenens-
HBIX 3HAYCHUSAX 3aIlOIHEHUS aJCOPOIMOHHOTO
CII0S — 0,4, (TabnmLa 7).

Tabmmma 7 — BeuyuHbI IU101Ia1€ei, IKpanupyembix Mosekyiamu CK, Ha Hemoauduu-

POBAHHOM M MOAN(UIIMPOBAHHOM COpPOEHTAX

CopOeHT F300H F 300 M

F 300 H + Cu® F 300 M + Cu*

Mo, HM” 1,84 1,09

1,37 3,36

BennuuHy miomany ., KpaHUPYEMYIO
apcopoupoBanHoii monekynoii CK, ompenpensu
U3 U3BECTHOT'O COOTHOILLIECHUS:

@ap. = Sy, * 10"/ (a, » 6,023 « 10%),
rie S,y — dpdexTuBHAA yJenbHas IMOBEPX-
HOCTH COpOCHTA, M/t

a, — TpeleNbHas BeJIMYMHA YACTBHOU ai-
copOLUM, COOTBETCTBYIOLIAs 3allOJIHEHUIO MO-
HOMOJIEKYJISIPHOTO CJIOSI, MOJIB/T;

6,023 « 10 — uucno ABorazpo.

Kax BuaHO U3 Tabmuisl 7, Ha MoaudUIHU-
poBanHOM copbente B mpucyrcTBur Cu’’ Bemu-
YyHA TUTOMaan copOeHTa, SKpaHupyeMasi Copou-
poBanHOi Monekynoit CK, B ~ 3 pasa OoibIie,
yeMm B cucteme F 300 M — cynedannioBast KUCI0-
Ta. OT0 00YCJIOBIEHO M3MEHEHHUEM XHMHH IO-
BEPXHOCTH M, COOTBETCTBEHHO, TOSBICHUEM OT-
PHULIATENIFHO 3apsHKEHHBIX AKTUBHBIX LEHTPOB,
YTO HPUBOIUT, BEPOSTHO, K HEKOTOPOH OCLIMII-
nsuuu - ancopOuposanHoi monekynsl CK B pe-
3yJbTaTe BIIEKTPOCTATHUECKOTO OTTAJIKWBAHMA.
VYBenuueHue Iomaam, SKpaHupyeMon ancopou-
poBanHOi Monekynoii CK, B cBoio ouepenp,
HPUBOJUT K CHIDKEHHIO COPOLIMM MEIH, XOTS U B
MEHBIIEH CTEeNneHH, 4YeM Ha HeMOAM(UIHPOBaH-
HoM copOentre F 300 BcieacTBue mepeKpBITHS
HEKOTOPOT'0 KOJIMYECTBA aKTHBHBIX OTPHLIATEINb-
HO 3apsDKEHHBIX LIEHTPOB.

W3 naHHBIX, IPUBEACHHBIX B Tabmumax 4,
5, BUIHO, YTO HAJIMYUE B PacCTBOPE CYIh(haHUIIO-
Boi# kuciotel kak Ha F 300 H, tak u Ha F 300 M
MIPUBOJIUT K YMEHBIIICHUIO COPOUPYEMOCTH MEJIH.
OTO CBHICTEILCTBYET 00 OTCYTCTBHUH KOMILICK-
c0o00pa3oBaHus B aJACOPOIMOHHOM CIIOE, TaK Kak
B MpoTUBHOM citydae Hanuuue CK mormno obycio-
BUTh CBEPXAKBUBAJICHTHYIO COPOIIMI0O HOHOB MeE-
J1 TIPY CBSI3BIBAHUU HX B MOBEPXHOCTHBIA KOM-
TIJIeKC.

BeiBoabl. Takum o0OpazoM, MoaupuIUpo-
BaHue aktuBupoBaHHOro yrias F 300 oxcumamu
JKeje3a MPUBOJNUT K CYIIECTBEHHOMY YBeIHde-
HUIO aJCOpPOIMOHHON €MKOCTH copOeHTa 1o
cynb(haHWIOBOW KuciaoTe. XOTS BEIMYUHA 3, IO
CK cHmkaercst B npucyTcTBid noHoB Cu?’, Tem
HE MEHEe, COXpaHsSIeTCs JOCTATOYHO BBICOKAs
CTETEeHb COPOIMH MO0 MEIU Ha MOIU(UIIMPOBAH-
HOM COpOCHTE 0 CpaBHEHHUIO ¢ HEMOIUDHUIHPO-
BaHHBIM. [IpuHMMas BO BHUMAHHE CIIOKHBIN Xa-
pakTep (PM3UKO-XMUMUYECKHX B3aUMOJICHCTBHIA B
CUCTEME, COJICPIKaIIeH CYyIb(PaHUIOBYIO KUCIOTY
C KUCJIOTHOM M OCHOBHOM I'pyIIIIaMU, U KOHKYPH-
pyIolliee BIUSHUE TIPU OIMPENIEICHHBIX YCIOBUSIX,
MOXKHO OXHJIaTh, YTO MOIU(MUIIUPOBAHUE AKTU-
BHPOBAHHOTO YTJISl PAaCTBOPOM XJIOPHIIOB METaj-
JIOB, MOJYYEHHBIX KUCIOTHOW aKTUBALMEW OTXO-
JIOB TJIMHO3EMHBIX IPOU3BOJACTB C IOCIEAYIO-
UM TEPEBOJOM HMX B OKCHAHYIO (QOpPMY, SIBIIS-
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€TCsl MIePCIICKTUBHBIM HAIPABICHUEM TPH OYHCT-
K€ BOJBI, COJIEpXKAllell Kak OpraHuYecKue co-
€IMHEHHS, TaK U HOHBI [IBETHBIX METAJLIOB.
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SORPTION OF SULFANILIC ACID AND COPPER IONS BY ACTIVATED
CARBON MODIFIED WITH METAL OXIDES

The possibility of using activated carbon brand Filtrasorb 300 modified with metal oxides
(F300 M) in comparison with unmodified (F300 H) for the simultaneous extraction of organic com-
pounds and copper ions from water has been established. A solution of metal chloride obtained by
acid-thermal activation of waste from alumina production "red mud" is used as a modifier. The pro-
cess of sulfanilic acid and copper ions sorption by modified and unmodified activated carbon Fil-
trasorb 300 (AC F300) is investigated. The structural-sorption characteristics of the studied materi-
als, such as: static exchange cationic and anionic capacities and the number of surface groups
(carboxyl, lactone, phenolic), are determined. Positive effect of activated carbon modification by
metal oxides that has been obtained as a result of acid-thermal treatment of “red mud” is shown.
The presence of negatively charged active centers on modified activated carbon surface makes it
possible to increase by 59 % the value of sulfanilic acid adsorption due to the interaction of the ma-
terial surface with -NH, group of the acid with the absence of copper ions in the solution, which is
24 % more than AB F300. Simultaneous presence of copper ions and sulfanilic acid reduces their
adsorption on the modified sorbent as a result of blocking the active groups and reducing the elec-
trostatic interaction. Taking into account the complex nature of physical-chemical interactions in a
system that contains sulfanilic acid with acidic and basic groups, and the competing effect under
certain conditions, it can be expected that the modification of activated carbon with a metal chlo-
ride solution (obtained by acidic activation of alumina production wastes with their subsequent
conversion to oxide form), is a promising direction in water treatment in case of containing both
organic compounds and non-ferrous metal ions.

Keywords: sorption, modified activated carbon, structural-sorption characteristics, sulfanilic
acid, copper ions, water treatment.

Cmamms naoituuna 15.08.2019
Ipuiinsmo 02.09.2019

© U. B. Kocoruna, H. A. Kimumenko, JI. A. Capuuna, C. A. Kupwii, 1. M. Actpenun, E. A. Camconu-Tonoposa, 2019
DOI: 10.24025/2306-4412.3.2019.178235
91



