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NOJINMAKPUJIIOHUTPUJIOBAS LIEJUTIOJIO3HAS
MEMBPAHA, NMOKPLITAL NOJINDTUNEHUMUHOM,
AN KOJIOPUMETPUYECKOIO ONMPEAEJIEHUSA Cu(ll)

Tlonusmunenumun-noauaxpunogas yeanronosnas memopana (I19HU-ITA H-ueanronoznas memopana) uzeomoeieHa nymem
ummooduauzavyuu TI9H na yeanronosnoii noonodxcke, snexkmpocmamuuecku nokpoimoit I[1AH, oas onpedenenus Cu(ll) kono-
pumempuueckum memooom. Membpana nosyuena nymem 08yxcmaouiino2o npouecca, 8 xooe Komopozo npuzomoener 4%-i
pacmeop [IAH, komopvim 6bira nokpeima membpana. Ilpu 3mom ucnonv3o8an memoo QUALMPOBAHUS ¢ NOCALOYOUUM NO2-
pyaceruem evicywennoi I1TAH-yennonoznoi membpanst 6 2%-it pacmeop [19U. Mopghonoeuneckue xapaxmepucmuxu TOH-
ITAH membpan uccaedosanu ¢ npUMeHeHUeM CKAHUPYIOuje20 31eKmpoHH020 MUKPOCKONA ¢ noaesoll amuccuell. Tloayuennvie
pe3yavmamul NOOMEePOULU NPUCYMCIBUE NOKPbINO20 CA05 Ha hosepxHocmu. Mn@pakpachbie cnekmpot 06pasuyos 0o u nocae
HaHeceHus NOKpbimust 0blau NOAYHeHbl ¢ NOMOwbIo uHgparpachoii Pypve-cnekmpockonuu. Pe3yibmamer nokasaiu Haiuuue
gyuxyuonanonoix NH,-epynn ITAH u IIDH ¢ xapaxkmeproimu 045 hux nuxamu nponyckanus. Cmenens onpedenenus Cu(1l)
Ha yposHre muaiuonnsix doseil (0,5 — 2,0 me/om?) 6viaa docmueHyma nymem puabmposanus oopasya pacmeopa u 00Hospe-
MEHH020 KOAOPUMEMPUHECKO20 AHAAU3A C UCNOAb30BAHUEM CHEKMPOGOMOMempPUU 8 YAbmpapuosemosoi u eUOUMOL acmu
cnekmpa (UV-Vis cnekmpogpomomemp) Ha oaune eoanvt 650 um. Hon Cu(ll) o6pazosviean céemno-20ayooii KynpamuHosui
xomnaexc ¢ [I1DH, ummobuauszoeannsiii Ha memopane npu uasmposanuu 50 cm’® pacmeopa obpasua 6 npucymemeuu 0,01 M
dueudpoeen-gocgpamuoeo 6ygepa (pH 7). Cnexmp membpanst, npumenenHoil 0as evisienerus Cu(ll), noayuennviic memodom
SHepPeoO0UCNEePCUOHHOL PeHMeeHOBCKOUL hayopecuenyul, noomeepoun eozmoxchocms sxempaxuuu Cu(ll) na IIHU-T11AH-uen-
AHN03HOU MemOpare u3 obpasyos 6odvl. [lokasano, umo npeden onpedenenus Cu(ll) ¢ nomowgpro smoeo memoda cocmagnsi-
em 0,27 me/om’. Jlocmoseprnocms u movnocms memooda oyenusaiu nymem onpedenenus ¢ pacmeopax Cu(ll) ¢ eeo xonyen-
mpayueti 0,5 u 2 me/om>. Cmenenv uszenrewenus Cu(ll) cocraBnser §9%, omnocumenvroe cmanoapmuoe omKaoHeHue — <
5,5%. Honwt Fe(Ill) u Zn(Il) auww 6 neboavuioli cmenenu eosdeticmaeyiom na onpedeserue Cu(ll). Onucanmwiit memoo 6bia
npoeeper nymem Uccaedo8anus CIMoYHbIX 600 MEKCMUAbHO20 NPeOnpUAMUs U 6000NPOBOOHOI 600bL ¢ Dobasaenuem 2 me/om’
Cu(Il). Pe3ysvmamu mecmuposanus noKa3aiu NPUeMAeMOCb U 8bICOKOE Ka4ecmeo onpeoeseHus XapaKmepucmux cCmoyHou
600bl NPEOCMABACHHBIM MEMO0OM PUALMPALUOHHO20 OnpedeseHus neped ee copocom & okpycarouyio cpedy. Caedosamens-
HO, 5mom memoo moxcem Obimb nNpuMeHeH 0151 OUCMAHUUOHH020 KOHmMpoAas codepicanusi Cu(ll).

Karwuegovie crosa: onpedenerue uonog meou (11), nonusmuneHumun, Koropumempu4eckuii Memoo, NOAUAKPUAOHUMPUA.
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MMOJMTAKPWJIOHITPUILHETIOJIO3HA MEMBPAHA, ITOKPUTA ITOJIIETUJIEHIMIHOM,
1A KOMMOPUMETPUYHOT'O BUSHAYEHHSA Cu(ll)

TMonietuneHimMiH-nomiakpuiosa Leatojgo3Ha memopaHa (ITEI-TTAH-uemo103Ha MeMOpaHa) BUTOTOBJICHA IIUISIXOM
iMMo6inizartii ITEI Ha tientono3Hiit miakaanui, erekrpocratnyHo nokpurtiii [TAH, ns susHauenHst Cu(Il) konopume-
TPUYHUM MeTOIOM. MeMOpaHa OTpMMaHa LIISIXOM JBOCTaAiiiHOTO MPOLECY, B XO/Ii SIKOTO MPUTOTOBIEHU 4%-ii po3-
yuH [TAH, sikum Oyna mokputa MeMOpaHa. [1pu 11boMy 3acTOCOBaHUI MeTOA (DiIBTPYBaHHS 3 HACTYITHUM 3aHYPEHHSIM
BucyieHoi [TAH-1emono3H0i MeM6panu B 2%-it po3unH [TEI. Mopdonoriuni xapakrepuctuku [TEI-TTAH mem6pan
IOCIIKYBaJIU i3 32aCTOCYBaHHSIM TTOJIbOBO-EMICIITHOTO CKaHYBaJIbHOTO €JIEKTPOHHOTO MikKpocKory. OTpuMaHi pe3yJib-
TaTU MiATBEPAWIM IPUCYTHICTh MIOKPUTOTO 1l1apy Ha MoBepxHi. [HhpayepBoHi CrieKTpu 3pa3KiB [0 i Mic/isi HAHECEHHS
MMOKPUTTSI Oy/IM OTpUMaHIi 3a JOIMOMOrolo iHdpauepBoHoi Dyp'e-crieKTpocKorii. Pe3ynbsraT mokasaiu HasiBHICTb
¢ynkuionansHUX NH2-rpym I[TAH i [1EI 3 xapakTepHruMM 171 HUX ITiKaMu TiporrycKaHHs. Ctyminb Bu3HadeHHs Cu(11)
Ha piBHi MibifoHHUX YyacToK (0,5 — 2,0 Mr/am?) OyJia JOCSATHYTA LJISIXOM (DiIBTpYBaHHS 3pa3Ky PO3YMHY i OHOYACHO-
r'0 KOJIOpUMETPUUHOTO aHaJi3y 3 BUKOPUCTAHHSM CIIEKTpoGOTOMETpii B yIbTpadioseTOBil i BUIUMIil YaCTUHI CIIEKTPY
(UV-Vis cniektpodoromerp) Ha moBxuHi xpuiai 650 am. Ion Cu(Il) yTBopioBaB CBIT/IIO-OJaKUTHUI KypaMiHOBUI
xomrutekc 3 TTEI, iMmmo06inizoBanmii Ha MeMOpaHi ripu ¢inbTpyBaHHi 50 cM? po3unHy 3pa3ky B mpucyrtHocti 0,01 M
nirigporeH-docdarHoro 6ydepy (pH 7). Cnextp MeMbpanu, 3actocoBaHoi st BusisieHHst Cu(Il), orpumanuii MmeTo-
JIOM eHeproAucrepciiiHoi peHTreHiBChbKoi (huryopecteHilii, miarBepanB MoxauBictb ekctpakiiii Cu(Il) na IEI-TTAH-
LIeJII0JIO3Hi MeMOpaHi i3 3pa3kiB Boau. [TokasaHo, 1o mexa BuzHaueHHst Cu(I]) 3a mormoMoro 1boro MeToy CTaHO-
BUTH 0,27 mr/mm>. JIOCTOBIpHICTb i TOYHICTh METOY OLIIHIOBAIM LUTSIXOM BU3HaYeHHs B po3urHax Cu(Il) 3 iioro koH-
neHtpauiero 0,5 i 2 mr/am3. Cryninb Butydenuss Cu(ll) ckimagae 89%, BimHOCHe cTaHmapTHe BigxwieHHsT — < 5,5%.
Tonu Fe(I11) i Zn(II) nuime He3HauHo BriMBatoTh Ha BU3HaYeHHs Cu(Il). Onucanuit Metos OyB repeBipeHu i IUISIXOM
TOCITIDKEHHS CTIYHMX BOJ TEKCTUIBHOTO TiAMTPUEMCTBA i BOTOTMPOBiAHOI Boau 3 monaBaHHsM 2 mr/mm?* Cu(Il). Pesynb-
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TaTU TECTYBAaHHSI BUSIBUIM MPUHHSATHICTD i BUCOKY SIKICTh BU3HAUEHHS XapaKTePUCTUK CTiYHOI BOAU MPEACTaBICHUM
MeToaoM (DibTpaliiHOro BUSHAYEHHSI Mepel il CKUIaHHSIM 10 HAaBKOJUIIHBOTO cepeaoBuliia. OTxe, 11eil METoI MOXe
OyTH 3aCTOCOBAHUI ISl AUCTAHLIHOTO KOHTpoJto BMicTy Cu(Il).

Kawuoei croea: susnauenns ionie mioi (11), nonsiemunenimin, KoropumempuuHuii Memoo, noAiaKpusoHimpuA.
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POLYETHYLENEIMINE COATED POLYACRYLONITRILE
CELLULOSE MEMBRANE FOR COLORIMETRIC COPPER (II) DETERMINATION

Polyethyleneimine (PEI) — polyacrylonitrile (PAN)-cellulose membrane (PEI-PAN cellulose membrane) was
developed by immobilizing PEI onto PAN coated cellulose support via electrostatic force to be used for determination of
Cu(IT) by colorimetric method. The membrane was prepared in two-step process,in which 4% PAN solution was prepared
and coatedonto the membrane via filtration method, followed by the immersion of the dried PAN-cellulose membrane
in the 2% PEI solution. The morphologies of the PEI-PAN membranes were investigated with field emission scanning
electron microscope. The results confirmed the presence of a coated layer on the surface.Infraredspectra of before and
after coated samples were obtained by Fourier transform infrared (FTIR) spectroscope. Theresults showed that there were
NH2 functional group of PAN and PEI with their characteristic transmittance peaks. Determination at the parts per
million level of Cu(Il) (0.5 — 2.0 mg-L") was achieved by filtration of a sample solution and simultaneous colorimetric
analysis using a UV-Vis spectrophotometer (at 650 nm). Cu(II) ion formed the light blue cupramine complex with PEI
immobilized on the membrane by filtration of a 50 mL sample solution buffered with 0.01 M dihydrogen phosphate
(pH 7). Energy dispersive X-ray fluorescence spectrumof the Cu(Il) detected membrane confirmed the capability of
Cu(Il) extraction of the PEI-PAN cellulose membrane from the water samples. The detection limit of the Cu(ll)
determination by this method was found to be 0.27 mg-L'. The accuracy and precision of the method were estimated by
Cu(IT) determination at 0.5 and 2 mg-L-' of Cu(II) solutions and the results were accurate with above 89% recovery
percentage and below 5.5% relative standard deviation. Interference ions were studied and found that Fe(IIT) and Zn(IT)
slightly interfered with the Cu(II) determination. The present method was tested for the detection of treated textile
wastewater and tap water spiked with 2 mg-L-' of Cu(II). The test results were acceptable and good to determine wastewater
prior to discharge into the environment that could be applied for on-site monitoring of Cu(Il) in treated wastewater by
filtration detection method.
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