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COMPLEXATION OF SODIUM ALGINATE AND P YL ALCOHOL
WITH COPPER(II) IONS

Maksotova K.S.12*, Bakirova B.S.12, Akbayet\% Tatykhanova G.S.?,

Shakhvorostov A.
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2Al-Farabi Kazakh National U
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The present communication is devoted tudy the complexation of copper(ll)
jons with sodium alginate (SA) amd poly(vinyl alcohol) (PVA) in aqueous
solution.The composition of SA- d PVA-Cu(ll) complexes determined from

the inflection points of potenti and conductimetric titration curves was equal
D

to [SA]:[Cu?*] =25:1 moI VA]:[Cu?*] = 1:1 mol/mol (Figs 1, 2).
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Figure 1. Potentiometric titration of SA Figure 2. Conductimetric titration of PVA

by Cu?* in water. [SA] = 1-10° mol-L'}; V by Cu?* in water. [PVA] = 1-:10 mol-L'}; V

=10 mL; [Cu?] =1-102 mol-L*? =10 mL; [Cu?] =1-102 mol-L*
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FTIR spectra of pristine SA (curve 1) and SA-Cu?* (curve 2) are shown in Fig.3.
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Figure 3. FTIR spectra of SA (curve 1) and SA-Cu?* (cu omplexes.
It is seen that the asymmetrical vibration vasym ) of pristine SA and SA-
Cu?* appears at 1604 cm™ while the symmetrical§vibration v¢m(COO-) of SA
replaced at 1409 cm™ is shifted to low frequencyate nd appears correspondingly

at 1404 and 1354 cm™. This fact confirms theai ement of carboxylic groups of
SA into complexation with copper(l1), ioms. ition of copper(ll) ions to SA
solution leads to gelation of SA. This is d with complex formation between
the negatively charged carboxyl gr luronic acid of SA and the positively
charged metal cations [1,2].Complexa embedding of Cu?" ions into the egg-
box cavities leads to the formatiomyof a dimeric structure with fully or partially filled
cells (Fig. 3). A

@ O Vv O
of alginate chains into a dimer (a); schematic view of a dimer

Figure 3. Integ¥ati
with ¢ and partially (c) bound cells.

to literature survey, PVA-Cu?** complexes are formed between
hydro ps of PVA and copper(Il) ions via the formation of coordination bonds

(Fig. 4).
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Figure 4. Formation of coordination complexes between PVA and Cu?" ions in
agueous solution

The PVA-Cu?" complexes are water-soluble and according to dynamic light
scattering experiments their average hydrodynamic size is in the range of 50-280 nm.
It is expected that SA-Cu(ll) and PVA-Cu(ll) complexes may be used in preparation
of copper nanoparticles for oxidation of various organic substrates.
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OCOBEHHOCTH KOPPO3MOHHO \I{EHI/IH CTAJIMI 3,
OBPABOTAHHOM COCTABA CHOBE COJIMJIO0JIA,

MOAUPUILINPOBAHHOIL O 1-3AMEIIIEHHBIMMU-4-
TPUT'AJTIOT'EHMETHUJ/IBYTAH-1, HAMM, B 0,1M YKCYCHOM

&iﬂOTE

Mengenesa H.A., IlepQ a‘ I., JIucopenko H.I1O., bananguna C.1O.

ITepmcknii rocy;[apCTBeK

T0HAJIbHBIN NCCIIEOBATEIIbCKUI YHUBEPCUTET

B ycnoBusx mnoBsl I TEMIIEPATypbl M BJIAXHOCTHU OCHOBHOM BKJIAJ B
OMOTIOBPEKICHH C IX KOHCTPYKIIUHI BHOCST MUKPOMUIETHI,
XapaKTEPU3YIOILINE BIM POCTOM U BBICOKOHM CITOCOOHOCTBIO K amanTaruu [1].
Cuuraror, 4To M [IETHAs] KOPPO3HsI HOCUT BTOPUYHBIN XapaKTep, TaK Kak s
e€  BO3HUE uss® HEOOXOAUM  TEPBUYHBIH  KOHTAKT MHUKPOMHUIIETOB C

JUHEHUSMH, CONPUKACAIOIIMMHUCS C MOBEPXHOCTHIO METAJIIOB.
OHHbIE Pa3pyLICHUS! BbI3BaHbI METAOOIMTAMHU IJIECHEBBIX TPUOOB,
HAUPYIOT B CTPYKTYPY CTaJIU, IPUBOJS €€ B HETOAHOCTb [2].

Eciu peupr uAET 0 MNOBpexACHUSX TpyOONpOBOAOB, TO HapsAy C
KOPPO3UOHHBIMU Pa3pyLICHUSIMA BO3PACTAIOT IKOJIOTMYECKHUE PUCKHU 3arpsa3HEHUs
He(TenpoayKTaMu MOYB U MOBEPXHOCTHBIX U TITyOMHHBIX BOJ [3].

B kauecTBe MOTEHUMAIBHBIX MHTMOUTOPOB MHUKPOMHUIIETHOM KOPPO3UHM OBLIU
BbIOpaHbl  1-3amelieHHbIe-4-TpUraqoreHMeTu0yTan-1,3-1M0HbI,  MPOSBIISIOINIUE
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