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ABSTRACT

The polyamine (PA) was prepared by condensatiokybfline dichloride and ethylene diamine. The PAs wzen
treated with cyanuric chloride at 0°C-5°C and thid 5 adjusted to 7.8 with NaHGOThe resultant polyamine
cynurate (PAC) was than condensed with 4-aminofhttelene sulfonic acid in conc. NaOH (pH 9-10y@m
temperature for 2 hrs. The resultant polymer isglested as 4,4'-((6-((4-ethylbenzyl)(2-(methylanétbyl)amino)
-1,3,5-triazine-2,4-diyl)bis(azanediyl))bis(haphiimae- 1-sulfonic acidyvas characterized by elemental analysis, IR
spectral studies, and Thermogravimetry.
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INTRODUCTION

The effluents from mines and metal industries pethe serious problems in removal of heavy toxi¢aiiens. The
contents of these metals in effluent are almosvaltloe valid limit [1-3]. The contents of this mletan be reduced
by treatment of lime, but result is not satisfaityoThus ion-exchange technique has been provegugeful in this
context. The ion-exchange resin can be use forlragteaction from ore, analytical reagent, and satian of metal
ion and deionization of water [4-10]. Most of conmmial ion-exchange resins are sulfonated
polystyrenedivinylbenzene copolymer [11-12]. The w§ complex ion-formation in ion-exchange resirs f&en
prepared to solve the problem [11-12].The presapepcomprises the synthesis of novel ion-exchaggje and its
ion-exchanging properties. The synthetic routdn@as in scheme 1.

MATERIALSAND METHODS
Materials: All the chemicals used were of either pure or atiedygrade.
Synthesis of polyamines (PA)
The synthesis of xylidine dichloride and Ethylersdine was performed by reported method [13]. Tleguiure is

as follow.

A stoichiometric mixture of xylidine dichloride, Eflenediamine and NaHGQOn acetone was refluxed for 12 hrs.
The resultant polymeric product was washed andréd and grind in to fine powder.
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Synthesis of Cyanurate polyamine (PAC)

PA (0.1 mole) was transferred in to round bottoasKl containing 100 ml dioxane maintained at 0°G%G by
external cooling and stirred. 7.2 gm cyanuric dderwas added to this solution and pH was broughi-8 by
adding NaHC@ The whole mass was then stirred for half and hohe product was filtered and was directly used
for further reaction.

Synthesis of 1on Exchange Resin-I1 (IER-11)

0.2 Mole (49.4 gm) of 4-amino-1-naphthalene sulfomiid was added to 0.1 moles of cyanurated polyasni.e.
PAC and pH was brought to 9-10 by adding concesdrablution of NaOH. The temperature of this migturas
raised to 2530°C and stirred vigorously for two hours. The derized ion exchange resin [IER-II] thus formed
was filtered, washed with distilled water and flpalried at 118C. The yield of novel ion exchange resin [IER-II]
was about 72%.

MEASUREMENTS

The elemental analyses of IER-II sample were estéichhy TF-EA-1101 (Italy). The IR spectra were releal on
Nicolet 760 FTIR Spectrophotometer. The batch dmation method was adopted for the ion-exchanging
properties [15-16]. The evaluation of the influedéalifferent electrolytes on metal uptake by tlodymer, the rate

of metal uptake under specified conditions andithistion of various metal ions of different pH vakiwere carried
out following the details of the procedures desdlibarlier [15-16].

RESULTSAND DISCUSSION

The elemental contents in Table-1 are constituétht the predicted structure. The §Dcontent of IER-II are also
agreed with the structure. The IR spectrum comgribe bands due to N-GHgroup of polyamine (3280 ¢y
aromatic (3032, 3067 ch. The band around 1262, 1320, 3385 and 3418 due to especially NH-Aryl- in
polyamines chain. The TGA of IER-II contains singlep degradation. The degradation starts from,268%
rapidly between 300 to 350 and almost lost 77%08r¢.

lon Exchange Properties

The examination of data presented in Table-2 revirat the amount of metal ions taken up by a gamount of
the IER-II depends upon the nature and concentratiothe electrolyte present in the solution. Iegance of
perchlorate, chloride and nitrate ions, the amafriEe™, Cu™? and UQ™ ions taken up by the polymer sample
decrease with decrease in concentration of thérelgie, while in presence of sulfate ion the antoninFe®, Cu™
and UQ"?ions taken up by the polymer sample increase @étirease in concentration of the electrolyte.

Rate of Metal Uptake

The distribution of each of six metal ions ‘€uFe™, Co?, Mn*?, zZn*'? and UQ™ between the polymer phase and
aqueous phase was estimated at room temperatuia presence of 1M NaNgolution to know the time required
to reach the stage of equilibrium. All experimentye carried out at pH 3. The examination of ttselts presented
in Tab.3 Shows that U and F&" ions required slightly more than three hours far ¢stablishment of equilibrium
and Cd" and Mrf* ions required about five h for the purpose. Ingkperiments with solution containing YOand
Fe* ions, more than 70% of equilibrium was establishrethe first hour. This reveals that the rate pfake of
metal ions follows the order U&§> F€* > Cu#* > Mn?*. The rates of uptake of Zhand C8" ions have been found
to be very low at pH 3. Hence the values are norteg.

Table-1: Analysisof lon Exchange Resin-I (IER-11)

Elemental AnaIyS|S: Ci9H21N;O06S, (507)

C% | Ho| N% | S%
Calculated:| 49.5 4.3 175 115
Found 49.2 | 4.C | 17.8 | 11.F

IR features: 3280 (N-CH-), 3032 and 3067 cin(aromatic), 1262, 1320, 3385, 34MH-Aryl), 2945 cmi' (-CH,-)
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TGA

Temp°C 250/ 300[ 350 400
% Wt.Loss 5 19.4 50 77

Table. 2: Evaluation of theinfluence of different electrolytesin the uptake of several metal ions

Adsorption of mmol. - 1®of the metal ion on IER-I|

Metal lon | pH Electrolyte Nacio, NaNO, Nacl NasSo,
1 0.35 0.25 0.27 0.04

0.5 0.32 0.20 0.16 0.05

Fe¥* 2.75 0.1 0.27 0.18 0.06 0.08
0.05 0.24 0.17 0.04 0.10
0.01 0.11 0.1¢ 0.0Z 0.2¢

1 0.53 0.29 0.34 0.26

0.5 0.35 0.25 0.24 0.27

cvw* 55 0.1 0.25 0.18 0.21 0.31
0.05 0.19 0.15 0.18 0.34

0.01 0.16 0.12 0.17 0.36

1 0.55 0.50 0.28 0.22

0.5 0.34 0.42 0.23 0.23

uo2 4.0 0.1 0.26 0.26 0.20 0.24
0.05 0.23 0.21 0.19 0.28

0.01 0.15 0.18 0.16 0.32

1 0.06 0.10 0.06 0.065

0.5 0.07 0.115 0.11 0.08

co* 55 0.1 0.115 0.10 0.13 0.09
0.05 0.10 0.11 0.15 0.10

0.01 0.11 0.11 0.16 0.12

1 0.10 0.16 0.13 0.01

0.5 0.11 0.20 0.17 0.035

Mn?* 55 0.1 0.16 0.22 0.22 0.06
0.05 0.18 0.23 0.24 0.10

0.01 0.22 0.26 0.25 0.14

1 0.09 0.09 0.03 0.02

0.5 0.10 0.10 0.07 0.06

n? 55 0.1 0.13 0.11 0.11 0.10
0.05 0.14 0.12 0.17 0.14

0.01 0.16 0.13 0.18 0.17

a. Volume of electrolyte solution 40 ml, time 24 lume of metal ion solution 1ml, temp. 25 °C h.0MER-I 25 mg.

Table-3: Comparison of therates of metal (Mt) ion uptake®

% Attainment of Equilibrium stage
Fe+3 U02+2 Cu+2 M n+2
05| 676 36.36 38.15 19.0
1 72.3 68.6 53.85 45.1
2 92.0 91.3 67.3 65.0
3 95.0 97.0 75.35 77.0
4

5

6

97.C 97.C 83.6% 82.C
98.0 98.0 91.0 91.1
- - 95.0 94.0
a. [Mt (NO3),] =0.1 mole - I -1, volume 1 ml, [NaNP1 mol I -1, volume 40 ml, pH = 3, temp 25° C,oftER-I 25 mg. b. Related to the

amount of metal ions taken up at the state of dajiwim assumed to be established in 24 h and asstonge 100%.

CONCLUSION

In present communication we prepare novel ion-exghaesin based on ethylene diamine. The novedxchange
resin containing a well known metal complexing agamd cyanurate polyamine.The lon Exchange Res{lER-
II) sample was showed good chelating and ion-exgimgnproperties.
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