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NPEABAPUTENLHOE KOHLIEHTPUPOBAHME U
BbIZAEJIEHUE Mn (I1) U3 OBPA3LIOB NPUPOAHOM
BOAbl HA VOHOOBMEHHOM CMOJIE AMBERLITE
XAD-4, DYHKLIMUOHAJIU3UPOBAHHOWM N,N-EMC

(CAAULIUANAVH) LLUKNOTFEKCAHAUAMUHOM U EFrO

CMEKTPO®OTOMETPUYECKOE OLLEHUBAHWUE

Paspabomana nosas npeyusuonnas npouedypa npedeapumenvHoe0 KOHUEHMPUPOBarus 0 onpedeneHus cAed08bixX Ko-
auuecme Mn (I1) é o6pasyax npupodroii 600dvl. Honoobmennas cmona Amberlite XAD-4 6vina gpynkyuonasusuposana N,N-
ouc (caruyurudun) yuxnoeexcanouamurnom (CLIIJ) ons npedsapumenvhoeo konyenmpuposanus u evidesenus Mn (I1) npu
€20 KOHyeHmpayusax Ha caedosom yposre. Onpedenenue uona Mn (11) é obpasyax npupooHoii 600bl blNOAHANU CHEKMPOPO-
TMOMEMPUYECKUM MEMO00M C UCHOAb308aHUEM (opmanbOoKcuma. bvlio uzyueHo eausnue anaiumu4eckKux napamempos, 8
mom uucae pH u o6sema obpasya, muna u KonueHmpayuy pacmeopumenst 04s M0OUPOBAHUS, CKOPOCMU NOMOKA 00pa3ya u
pacmeopa anoeHma Ha cmenets evloenerus uona Mn(ll). Koauuecmeennas adcopouus na cmone XAD-4-CILIT/] docmueny-
ma 6 duanasone pH 3 — 10 u ckopocmu nomoka obpasua 3 cm’/mun. Dnouposanue nposooual pacmeopom d30MHOU KUCA0-
mol ¢ KoHuenmpayueil 0,5 monv/om>. B onmumusuposantsix yeaoeusax KaiubpoeouHas Kpueas 0biaa AUHEHHOI 6 OUanasone
kouuenmpauuii 0,1 — 5 me/om’ ¢ npedenom onpedenenus 0,65 mxe/om’. Ilpu uccaedosanuu 6AuAHUS NOCMOPOHHUX UOHOE HA
npedsapumenvHoe Konyenmpuposanue u onpedeaerue Mn (I1) He ObL10 6bI516AEHO HUKAKUX UOHO8, KOMOpble 6AUANU Obl Heea-
MUueHo, oaice 6 CUAbHOUOHHOU cpede. Beauuuna vioenenus npegocxoounra 90% npu gpaxmope obocawenus 100. IIpoyenm-
HOe OMHOCUMENbHOE CIMAHOAPMHOe OMKAOHEHUe 051 08a0uamu NOGMOPHbIX UMepeHull oopas3yoé ¢ codepycarnuem 1 me/om’
Mn(I1) cocmasuao 1,8. Copoyuonnas emxocmo cmonvt XAD-4 no uony Mn(I1) cocmasuna 29,217 mxe. Tounocms npednaeae-
MO020 Memooa npeoeapumenbHo20 KOHUEHmMpUpo8anus u onpedenetus Obiaa npogepena nymem anaiu3a cepmupuyupo8anto-
20 amanonroeo mamepuara TMDA-70.2 Ontario Lake Water u uckyccmeenno uzeomosaennozo obpasya 600si. Memod npu-
MeHeH 045 AHAAU3a oopasyo8 6000nPoOBOOHOL 800bl U NPOMBIULAEHHbIX CMOUHbIX 600 Ha npucymcemeue Mn(1l). Ilpu ucnons-
308aHUU Npednazaemoco Memooa u memooa uHOYKMUBHO-CEA3AHHOU NAA3MEHHOU CReKmPOMempUl OblaU NOAYHeHbl NOUIMU
UOeHMUYHble Pe3)AbIMambl.

Karwueeswvie caosa: onpedenenue Mn (1), npedsapumenvroe konuenmpuposarue, Amberlite XAD-4 N, N-6uc (caruyuiu-
OUH) YUKN02EKCAHOUAMUH, DYHKUUOHAAUZUPOBAHHDLI NOAUMED, MEMOO C UCNOAb308AHUEM POPMANLOOKCUMA.
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TMONEPEAHE KOHUEHTPYBAHHS I BUJAUIEHHS Mn (I1) 31 3PA3KIB [TPUPOJIHOI BOAU
HA IOHOOBMIHHIN CMOJII AMBERLITE XAD-4, ®YHKLIIOHAJII30OBAHIM N,N-BIC (CAJIILIMJIIJIIH)
HMKJIOTEKCAHJAIAMIHOM I MOI'O CIIEKTPO®OTOMETPUYHE OLIHIOBAHHSA

Po3po6sieHO HOBY Mpelu3iiiHy Mpoleaypy MonepeIHbOro KOHIIEHTPYBAHHS U1 BUBHAYEHHS CJIiTOBUX KiJlb-
kocreit Mn (I1) B 3paskax npupoaHoi Boau. [oHooOMiHHa cmoia Amberlite XAD-4 6yna ¢pyHKIitioHanizoBaHa N,N-
Oic (canmiumninin) nukiaorekcanniaminom (SCHD) miist monepenHboro KOHIEHTpYBaHHS i BunizeHHss Mn (1) mpu
KOHIUEHTpAallisIX Ha cJijloBoMy piBHi. BusHauenHst ioHy Mn (I1) B 3pazkax mpupoaHOi BOAM BUKOHYBAJIU CIIEKTPO-
(oTOMETPUUYHNUM METOAOM 3 BUKOPUCTAHHAM (hOpMaJibIOKCUMY. byB BUBUEHU I BIUTMB aHAJITUIHUX TTapaMeTpiB,
B Tomy uncii pH i 06’eMy 3pa3Ky, TUNY i KOHIIEHTpaIil pO3YMHHMKA JJIS eJII0I0BaHHSI, IIBUAKOCTI ITOTOKY 3pa3Ky i
pO3UMHY eJNI0eHTY Ha CTYyIiHb BuaiieHHs ioHy Mn(Il). KinbpkicHa agcop6uis Ha cmoni XAD-4 nocsarHyra B mia-
ma3oni pH 3 — 10 i mBuaKOCTI MOTOKY 3pa3Ky 3 cm?/xB. EnoloBaHHS ITPOBOAMIN PO3YMHOM a30THOI KMCIOTH KOH-
neHTpaiii 0,5 mons/aM?. B onTuMizoBaHMX yMOBax KajiopalliiiHa KpruBa OyJia TiHiiHOO B Aiarma30Hi KOHLIEHTpaLlii
0,1 — 5 mr/am?® 3 Mexero Bu3HaueHHs 0,65 mxr/am?. TIpu mociiaKeHH1 BIUTMBY CTOPOHHIX i0HIB Ha MOMepeIHE KOH-
LeHTpyBaHHs i Bu3HaYeHHs1 Mn (I1) He OyJ10 BUSIBJIEHO XKOAHOTO iOHY, SIKW I OU BIJIMBAB HETaTUBHO, HABIiTh B CUJIb-
HOIOHHOMY cepenoBuIli. Bennunna BumiieHHs mepesumtyBaia 90% mpu dakropi 36arauyeHnst 100. ITpoieHTHe
BiTHOCHE CcTaHIapTHE BiaXuyueHHs (%) It ABaALSTH MTOBTOPHKUX BUMipIOBaHb 3pa3KiB 3i BMicToM 1 mr/mm® Mn(I1)
craHoBuJio 1,8. Cop6uiitHa eMmHicTb cMosin XAD-4 o iony Mn(11) cranoBuia 29,217 Mxr. TOUHiCTb TPONOHOBaHO-
ro METOJy TOIEepPeHbOr0 KOHIIEHTPYBaHHS i BU3HAYeHHSs OyJia TepeBipeHa IIISIXOM aHalidy cepTudhiKoBaHOTO
ertanoHHoro martepiany TMDA-70.2 Ontario Lake Water i mTy4HO BUTOTOBJIEHOTO 3pa3Ky Boau. MeTon OyJio 3acTo-
COBAHO JJ15 aHAJIi3y 3pa3KiB BOAOMPOBiIHOI BOAM i MPOMUCIOBUX BUTOKIB Ha npucyTHicTh Mn(II). [1pu Bukopuc-
TaHHI IIPOIIOHOBAHOTO METOMIY i METOAY iHIYKTHUBHO-3B’I3aHOI IJIA3MEHHOI CIIEKTPOMETpii OyJIn oaepKaHi Maiixke
IIEHTUYHI pe3yJIbTaTu.

Kawuosi cnosa: eusnauenns Mn (11), nonepeone xonyenmpyeanns, Amberlite XAD-4 N,N-obic (cariyunioin) yuxaoeex-
canoiamit, YYHKUIOHANI308aHUI NOAIMED, MEMOO 3 BUKOPUCMAHHAM (POPMANbOOKCUMY.
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PRECONCENTRATION AND SEPARATION OF MN (II) FROM ENVIRONMENTAL WATER SAMPLES ON
N,N-BIS (SALICYLIDENE) CYCLOHEXANEDIAMINE FUNCTIONALIZED
AMBERLITE XAD-4 RESIN AND ITS SPECTROPHOTOMETRIC ASSESSMENT

A new and sensitive preconcentration procedure was developed for the determination of trace amount of Mn(II) in
environmental water samples. Amberlite XAD-4 resin was functionalized with N,N-bis (salicylidene) cyclohexanedi-
amine (SCHD) to preconcentrate and separate Mn(II) at the trace level concentrations. Mn(II) ion in environmental
water samples was determined by the formaldoxime spectrophotometric method. The influences of analytical parameters
including pH and volume of sample, type and concentration of elution solution, flow rate of sample and elution solution,
etc. were investigated on the recoveries of Mn(II) ion. The adsorption was achieved quantitatively for Mn(Il) on XAD-
4-SCHD resin at the pH range of 3 — 10 and 3 mL-min~' sample flow rate. Elution was performed with 0.5 mol-L~! nitric
acid solution. Under the optimized conditions, calibration curve was found to be linear in the concentration range of
0.1 — 5 mg-L~! with a limit of detection of 0.65 pg-L~'. The effect of foreign ions on the perconcentration and determina-
tion of Mn(II) was studied and no adversely affecting ion was observed even at high ionic media. The recovery value was
above 90%, with an enrichment factor of 100. The per cent relative standard deviation (%) value was found to be 1.8 for
twenty repetitive measurements containing 1 mg-L~' of Mn(II). Sorption capacity of the Mn(II) ion on the XAD-4-
SCHD resin was found to be 29.217 pg. The accuracy of the presented preconcentration and determination method was
checked by the analysis of TMDA-70.2 Ontario Lake Water certified reference material and synthetic water sample. The
method was applied for the analyses of tap water and industrial wastewater samples for Mn(II). Almost the similar results
were observed for the Mn(II) determination in different environmental water samples using both the proposed and ICP-
MS methods.

Keywords: Mn(ll) determination, preconcentration, Amberlite XAD-4-N,N-bis (salicylidene) cyclohexanediamine,
functionalized polymer, formaldoxime method.
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