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RAPID REMOVAL OF Cd*, Pb?* AND Cr®*
BY POLYMER/Fe , O, COMPOSITE

Polymer/Fe O, composite was synthesized via radical polymerization. Acrylamide was used as monomer and copolymerized
with 1,3,5-triacryloylhexahydro-1,3,5-triazine in the presence of Fe O, particles. The obtained polymer was hydrolyzed by
N,N,N’,N'-tetramethylethylenediamine to increase ionized groups amount. Dried and powdered composite was used for
removal of Cd®*, Pb’" and Cr" in batch mode. Also, the synthesized composite was trapped in a cellulose acetate membrane
filter. The removal occurred in 3 — 5 s by using a syringe filter system. 97.9% for Cd**, 95.7% for Cr’* and 99.8% for Pb**
removal rates were obtained in the experiment using 2.5 ppm of Cd**, Cr’*, Pb** added to tap water at pH 6. The synthesized
composite was characterized by Fourier Transform Infrared. The metal ion concentrations were measured by ICP-OES. The
effects of pH, interaction time, shaking speed, ambient temperature, initial metal ion concentration, and amount of composite
were also investigated. The reached removal percentage was 100% for Cd**, Cr**, Pb** under optimal conditions by using
0.25 g of composite in batch mode. The used initial metal ion concentration was 2.5 mg/L.
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INTRODUCTION

Nano/micro particles have been extensively
used in many areas such as dye removal [1], antibi-
otic degradation [2], humic acid removal [3]. Poly-
mers can get superior features if these particles are
used in polymer synthesis. Authors [4] synthe-
sized magnetic/polymer hybrid nanoparticles for
crude oil entrapment. They used oleic acid-stabi-
lized magnetic iron oxide nanoparticles and am-
phiphilic poly(acrylicacid)-block-polystyrene di-
block copolymer. Authors [5] investigated fatigue
properties of epoxy polymer modified by micron-
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rubber and nano-silica particles. The presence of
both micron-rubber and nano-silica particles in-
creased the fatigue life. Investigators [6] prepared
a surface molecularly imprinted polymer based on
Fe,O, nanomaterials and used it for recognition
of bovine hemoglobin. Acrylic acid was used as
monomer. Authors [7] investigated fire retardan-
cy of polyester polymer filled with nano and mi-
cro particulate oxides. They used Al,O,, SiO, and
Mg(OH), nano and micro particles and found that
modified polyester showed better fire-retardan-
cy performance. Investigators [8] reported scratch
and abrasion properties of micro/nano particles
added to polyurethane based materials. The alu-
mina microparticles and silica nanoparticles pro-
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HIBUAKE BUJAJTEHHA Cd**, Pb>* TA Cr** KOMITO3UTOM ITOJIMEP / Fe,O,

MeTonoMm pagukaabHOI ToJimMepu3alii akpuiaaminy 3 1,3,5-Tpiakpinoinrekcarigpo-1,3,5-TpuasuHa B IpUCyT-
Hocti Fe,O, cunte3oBano kommnosut nojimep / Fe,O,. [lnd 30i1blIeHHA KiIbKOCTi i0Hi30BaHUX IPYIl OTPUMaHU i
KOMTIO3UT MiagaBaiu rigpoizy B npucytHocti N, N, N', N'-terpameriserisienniaminy. BucymeHnuit nopoiko-
MoAiOHUIT KOMIIO3UT OYB BUKOopucTaHui s sugaieHus Cd>", Pb**, Cr’* B nepiofMYHOMY peXUMi 3 HACTYITHUM
YJIOBJIIOBAHHSIM Ha LIEJII0JIO3HO-alleTaTHOMY MeMOpaHHOMY (inbTpi. KoHIleHTpallilo ioHiB MeTaliB BUMipIOBaIun
3a mortomoroio JCP-OES. [loka3aHo, 1110 BUAaJeHHs i0OHiB MeTaJliB 3 BOAOIIPOBiAHOI BOAM i3 3arajbHOI0 KOHIICH-
Tpali€ro ioHiB 2,5 Mr/aM? 3a TOMOMOrOI0 IITPUIIOBUX (DIIBTPiB Yepe3 3 — 5 ¢ ckaano 97,9% nna Cd**, 95,7% nns
Cr’*, 99,8% nnst Pb**. [lomasbliie focaiakeHHs BIIMBY pH, yacy B3aeMonii, iHTEeHCUBHOCTI CTPYIIIYBaHHS, TEM-
reparypH, MoYyaTKoBOI KOHIIEHTPALIii iOHiB MeTaiB i KiJIbKOCTi KOMIIO3UTY A03BonJI0 pocartu 100%-ro Buga-
nenns Cd**, Pb?", Cr** npu BukopucTtanHi 0,25 T KOMITO3UTY B MEPIOTUYHOMY PEXKUMI.

Kawuosi caoea: komnosum nonimep / Fe 0, axpunamio, mpuasun, weuoka aocopouyis, wnpuyesuil iaomp.
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BbICTPOE YJAJIEHUE Cd**, Pb** 1 Cr* KOMIIO3UTOM I1OJIUMEP / Fe O,

MeTonoM paauKajibHOU MOJUMepU3alMu akpujiamuaa ¢ 1,3,5-Tpuakpuiouarekcaruapo-1,3,5-rpuasuHa B
npucytcTBuu Fe,O, cunTesuposan komnosut noaumep/Fe,0,. [l yBeauyeHns KONMIeCTBa HOHU3UPOBAHHbIX
TPYIIT MOJYYEHHBI KOMITO3UT MOABEPra v ruapoian3y B mpucytcTBruu N,N,N',N'-TeTpaMeTUITUICHANAMHA.
BrICYyIlIEHHBII MOPOIIKOOOPAa3HbIii KOMIIO3UT ObLJI MCMONb30BaH A yaaiaeHus Cd**, Pb?**, Cr’* B nepuonuuec-
KOM peXuMe C MOoJICAYIIIUM YJIaBJIMBaHUEM Ha 1e/UTI0JI03HO-alleTaTHOM MeMOpaHHOM ¢uibTpe. KoHlleHTpa-
11110 MOHOB MeTasioB udMepsiyiu ¢ momoibio JCP-OES. [Moka3aHo, 4To yiajieHre MOHOB METaJIJIOB U3 BOJIOITPO-
BOJIHOM BOIIBI C 001l KOHIIEHTpallueld MOHOB 2,5 MI/IM? ¢ ITOMOIIBIO IITIPUILIEBBIX (DUIBTPOB Yepe3 3 — 5 ¢ co-
craBuiio 979% nna Cd>*, 95,7% npna Cr**, 99.8% nns Pb’". [danbHeiilnee wu3ydeHue BAusHuUs pH,
MTPOJOJIKUTEIbHOCTY B3aMMOIEMCTBYSI, MHTEHCUBHOCTHM BCTPSIXMBAHU S, TeMIIEpaTypbl, HAYaJbHON KOHIIEHT-
pany MOHOB METAJIOB M KOJMYECTBA KOMIIO3UTA MO3BOJINIO HocTHYb 100%-r0 ymanenus Cd**, Pb**, Cr*" nmpu
ucnoab3oBaHuu 0,25 r KOMIIO3UTa B IIEPUOINUECKOM PEXKUME.

Kawueevie croea: komnosum noaumep / Fe 0,, axpuramud, mpuasun, 6bicmpas adcopouus, wnpuyesoi Quasmp.
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