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Chemistry

THE STUDY OF THE REACTION BETWEEN CHITOSAN
AND MELAMINE DERIVATIVE
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A. M. ARUSTAMYAN ™ R. P. MKHITARYAN 2™

1 Abovyan Armenian State Pedagogical University, Armenia
2 Chair of Inorganic and Analytical Chemistry, YSU, Armenia

The reaction between urea and melamine was studied. The reaction resulted
in tris-carbamide derivative of melamine. During the reaction between the
melamine derivative and the glycoside group of chitosan the sim-triazine functional
groups were formed, which are included in the structure of synthesized derivative
of chitosan. The synthesized derivative of chitosan was tested. It is recommended
to use this chitosan derivative as an absorbent for the separation of heavy metal
ions such as Cd?*, Hg', Hg?*, Co%*, Ag'*, As®, As®, etc. from the aqueous
solutions of salts.
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Introduction. There is practically no information available in the published
literature that relates to sim-triazine hydrocycles containing chitosan (CTS)
derivatives. These compounds present significant interest due to their suitability for
use as a basis for the development of heavy metals absorbents and their further
separation during blood and other physiological solutions dialysis, for example
Cd?*, Hg'*, Hg?", Co?*, Ag'*, As®", As®, etc.

Experimental Part. IR-spectra were obtained by using NICOLET/FT-IR
NEXUS spectrophotometer. Chitosan used was FG (Food Grade) with molecular
weight of 80 kDa and manufactured according to Technical Conditions
90289-067-004 at Biocombinat, Shchelkovo, Moskow Region. Melanine synthesis
was performed according to [1].

In order to perform a chemical reaction between CTS and (I) in bulk at
130-140°,2.33 g of CTS, 2.55 g of compound (I) (see Scheme) and 5 mL of dimethyl
formamide are placed into the reactor. The mixture is acetone and chloroform. The
formed composition is dried under the vacuum at 1.5-2 mm Hg at 75-80°C to
constant weight.
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Results and Discussion. The results of previously synthesized composition
of modified CTS [1] are described in this presentation. The final composition obtained
by condensation of melamine with urea (pH 10.5) is presented below:

'\{42 ’\{42
/C=O //:_OH
NH:  nH NH ¥
N o N N
N . o - - 0}
* L -3NH, N\_o N\C_OH
NH, N — NH, N /
NH, N NH, >C—N/ A >c= KiH,
o HO

The reaction of (I) and CTS with an average molecular weight of 80 kDa was
performed. According to [2], the structure of CTS can be presented as follows:
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where n, m, | are the number of corresponding units in CTS: n=0.47, m=0.08, 1=0.45.
The formed copolymer structure after melamine radical is attached to CTS can be
presented:

CH; .
CH OH HN_K/
I+l (m
CH OH o NHO— ICI_CH CH OH
0

H=(GAH,
0

R=—NH—{—NH (
NH—NH.,

It can be concluded from the above formula that x=0.1. The attached
copolymer was evaluated by elemental analysis and IR-spectroscopy. The results of
elemental analysis in percentage: C 43.8 (43.91), N 9.7 (9.35), H 5.7 (5.91).
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The results of IR-spectroscopy, v, cm™: 1420-1428 !:! 1380, 1570
(sim-triazine cycle), 1695 (C-N), 1557, 1660, 1645-1652 (-C=N-), 3456-3550
(—OH-wide range).
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Udthnthnid

<tmwgnunyty £ dhqubmniph L depudhGh thnfuwgnbgnipjul nbwlyghw:
UpryniGpnid unwgywo mphu-fuppwihghpdtjwdhGh wowlgyum thnfuwqnb-
gnipjw vt k npyty uhnnquGh wihGngihnghnujhl $nGyghnluwy fudph htun,
npn ptpnud L uhdd-mphwghnujhG $niGyghnGwy funuip ywpniGwing phnnqu-
(ih wowlgyjuh: dbpohlu thnpdwplyt] L wnwownlynid L oquuwqnpoty nputiu
wpunppbin owlp dtwnmwnGbiph wntph 9opwjhG mionypltinhg hwiwwywmw-
ufuwG Cd?, Hg?*, Hg'*, Co?, Agt, As®*, As*" L wy| hnGGkiph guquunytint hwdwp:
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N3YYEHUE PEAKIMUA B3AHMOI[E?ICTBI/IH MEXIY XUTO3AHOM
N ITPOU3BOJHOU MEJIAMHWHA

Pesmome

HccnenoBana peakiiusi B3aUMOJIEUCTBUA MEXIYy MOUYEBUHON W MEJIaMUHOM.
IMony4eHa npow3BoaHAS MENaMIHA — TPUC-KapOAMUITUII, PEaKIUs KOTOPOTO C aMHHO-
TJIMKO3HUTHOW TPYIIION XUTO3aHA MPUBOJAUT K O00Pa30BaHUI0 CUMM-TPUA3HHOBBIX
(YHKIIMOHANBHBIX TPYII, BXOMAIIMX B COCTaB MOJIEKYJBl CHHTE3MPOBAHHOM
MPOM3BOAHON XHTO3aHa. IlocienHss Obuta armpoOMpOBaHA W PEKOMEHAYETCS IS
WCIIOJb30BaHMs B Ka4ecTBe aOCOpOEHTA JJIs pa3/ICICHUs] HOHOB TSDKEIIBIX METAJIOB
Cd?*, Hg?", Hg'*, Co?", Ag'', As®, As®* u np. U3 BOIHEIX PaCTBOPOB MX COJIEH.



