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ABSTRACT

Novel binary complexes of 3d Metal ions and zn(ll) (Mn*%Co"%Ni*2,Cu*?) has been
synthesized using Acid green-20 *? ligand capable of forming stable chelate. After syntheses the
complexes were characterized by chemical as well as instrumental methods. Like elemental, IR,
TGA ,Absorption Spectral Data analyses.
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INTRODUCTION

Acid dye is a member of a class of dye that isiaddfom an acidic solution. In the home or art
studio, the acid used in the dyebath is often \anégcetic acid) or citric acid. The uptake rate of
the dye is controlled with the use of sodium clueti

In textiles, acid dyes are effective on proteireft i.e. animal hair fibers like wool, alpaca and
mohair. They are also effective on silk. They dfeative in dyeing the synthetic fiber nylon but
of minimal interest in dyeing any other synthetixefs.

Acid dyes are thought to fix to fibers by hydrogeonding, Van der Waals forces and ionic
bonding. They are normally sold as the Sodium #datefore they are in solution anionic.

Animal protein fibers and synthetic Nylon fibersxtain many cationic sites therefore there is an
attraction of anionic dye molecule to a cationie gin the fiber. The strength (fastness) of this
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bond is related to the desire/ chemistry of the yeemain dissolved in water over fixation to
the fibef.

MATERIALS AND METHODS

1:1 mole ratio of metal perchlorate {Mn(G)@ Co(CIlQy),, Ni(ClOy),, Cu(CIQy), Zn(CIlQy)}
and dye were taken in the form of aqueous solstiafter mixing, this mixture was refluxed
with water condensor for 2 hours at 180 temperature, until the mixture remains ¥4 parteAf
doing this process the solution was cooled andthary complex isolated from the mixture, it
was cooled, filtered and washed with pure water aledhol to remove impurities soluble in
those solvents, then it was characterized by @iffemethods.

RESULTS AND DISCUSSION

Elemental analysis of the binary complexes isolatatie present study is given in Table: I. The
important infrared absorption bands and spectidye$ and its metal complexes using PERKIN
ELMER Spectrophotometer ; Frequency range : 40880-cm® (KBr disc.),

linfrared spectra of metal complexes exhibit baoalsesponding to Acid Green-20 and metal
complexes. Bands were obtained in the far IR rédienlR spectra indicates the presence of
Acid Green-20 in the binary complexes. (Table :THe presence of water molecules in the
indicated by broad band around 3400’camd some additional bands at 506’1508 cn', 532

cm® and 511 cnt assigned to M-Opibands’ The acid green-20 molecule shows the following
characteristic bands : 3373 ¢(®-H and aromatic C-H stretching), 1219tgC-O stretching),

1597 and 1567 cth(N-H stretching). The usual ring skeleto(C-C) bands are observed at

1600,1450,1410 and 1345 ¢tfiIn the metal complexes following bands are in carigon of
acid green-20. Metal complex dyes show absorptamdb at 3742 cthand 3819 cm it gives
information about primary alcoh6f Very most important bands are shown by metal dexes
at 465,466 and 463 chindicating M-O stretching bands.

The thermograms were analysed to obtain informatibout the percentage weight loss at
different temperatures. It has been observed th@l) Mhelates show loss in weight
corresponding to two water molecules in all metahplexes of Acid Green 20. (Table-I11')

The following important observations have been made

It has been observed that all the metal complekess loss in weight. There are two water
molecules of crystallization observed in all met@implexes of Acid Green 20 and one
coordination water molecule observed in all metahplexes.

In general, the water of hydration may be consdiess either the crystallization water of
coordination water. According to Nikolaev et*3lwater eliminating below 150°C can be
considered as the water of crystallization and walieninated above 150°C may be due to its
coordination in the metal complex.
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Electron Spectra Study The apperance of two bands in the spectra of tl{g) dhelate at
16474 cni and 22883 ci are assigned to *Ax(F) — °Tif(F) and *Ax(F) — °Ti(P)
transitions, respectively, suggesting an octahegirametry for the Ni(ll) chelate. The electronic
spectral parameters are reported in Table : V

The Co(ll) chelate registers an intense bands 184i## and 22840 cth These may be
assigned respectively t@1(F) — “Tag(F), “T1g(F) — *Ax(F) and*Ti(F) — “T14(P) transitions

of a typical octahedral coordinated Co(ll) i]glnThe electronic spectral parameters are reported
in Table : V

Table : I. Analytical Data and Some Physical Propeies of the Metal Complexes.

Compound Molecular Formula Colour Formulénalysis (%) Calculated / (Found) M.P
Weight | C H N M °C

[Acid Green -20] Bluish Green| 540.52| 48.72 | 2.95 1549 |- >300

CooH1gNgO7S; (47.19) | (2.21) | (14.23)

[Mn - (Acid Green -20)- kD] -:2H,0 Light 644.94 | 40.93 | 3.57 13.02 | 8.51 | >300

C2H24NgO10S; Mn Green (40.07) | (2.79) | (12.18) | (7.27)

[Co - (Acid Green -20)- }O ] -2HO Greenish 648.93 | 40.68 | 3.54 1294 | 9.08 | >300

CyH24Ns010S, Co Black (40.13) | (2.81) | (12.09) | (8.25)

[Ni - (Acid Green -20)- KO ] -2H,0 | Bluish Green| 648.69| 40.69 | 3.54 12.95 | 9.04 | >300

CyH24NgO10S, Ni (38.97) | (2.67) | (11.73)| (8.07)

[Cu - (Acid Green -20)- D ] -2H,0 | Green 653.55| 40.39 | 3.51 12.95 | 9.72 | >300

CyH24Ng010S; Cu (39.33) | (2.95) | (11.73)| (9.05)

[Zn - Acid Green -20] -35D Light 654.39 40.34| 3.51 12.83 | 9.99 | >300

CyoH24Ng010S, Zn Green (40.73) | (3.03) | (12.01) | (8.25)

Table : Il Infrared Spectra of the Metal Complexesof Acid Green -20 (Cm')

NO | Compound BO-H) | 7 (- dNN- | F@© |FIN- | F@c- | Fare [Fm- |-
dp- | SOH) H) 0) ) S) H) 0) OHy)
oH |7 (s=0)

1 | Acid Green—20| 3373 1046 1597 | 1219 885 | 639 1140 | coemm | s

1567 830 912
752

2 | [Mn-(A.G.-20))- | 3375 1046 1598 | 1222 884 | 638 1182 465 507
H,0 ] -2H0 1568 828 912
751

3 | [Co-(A.G.-20))- | 3370 | 1047 1598 | 1222 884 | 638 1140 466 508
H,0 ] -2H0 3819 1567 828 912
751

4 | [Ni-(A.G.-20))- | 3742 | 1043 1598 | 1292 899 | 627 1142 463 532
H,0 ] -2H0 3344 1549 829 926
751

5 | [Cu-(A.G.-20))- | 3419 1065 1539 | 1211 841 626 1109 460 511
H,0 ] -2H0 1507 939
752

6 | [Zn—AG.-20] | 3375 | - 1598 | 1222 884 | 638 1140 466 506
-3H,0 1568 829 912
751

N.B : P= Primary Alcohol, N-r= Napthalene Ring, AR-(C-H) = Aromatic (C-H) Banding, A.G.-20= Acid Green -20,
All are stretching frequency.
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Table : lll Water content at 25°C and cumalative Weight Loss Data of the Metal Chelate at 50°C, 100°@nd 150°C

Complex 50°C 100°C 150°C

g % | g % | g %
[Mn-(A.G.-20) )- HO ] -2H0O | 0.595| 0.1 47.67% 8.0 59.593 10.0
[Co-(A.G.-20))- HO ] -2HO | 0.599] 0.1] 41.995 7.0 59.99 10.0
[Ni-(A.G.-20) )- O] 2RO | 0.599| 0.1 41.978 7.0 59.369 9.p
[Cu-(A.G.-20) )- HO ] -2H,O | 0.604] 0.1] 36.272 6.0 48.363 8.
[Zn — A.G.-20] -3HO 0.606| 0.1 47.904 7.0 54575 9.0

Table: IV Cummulative % Weight Loss Data of Metal Complexest Various Temperatures(°C ).

Complex 50°C | 100°C | 150°C | 200°C | 250°C | 300°C | 350°C | 400°C | 450°C | 500°C | 550°C | 600°C
[Mn-(A.G.-20))- HO] 2RO | 0.1 | 8.0 10.0 | 11.0| 150| 19.0] 23. 280 332 3801.34] 43.0
[Co-(A.G.-20))- HO] 2RO | 0.1 | 7.0 10.0 | 11.8| 14.0| 18.0] 224 299 350 38,0004 42.0
[Ni-(A.G.-20) ) HO] 2RO | 0.1 | 7.0 | 9.9 12.0 | 20.0| 280] 340 40.0 455 490 .052 54.0
[Cu-(A.G.-20))- HO] 2O |01 | 6.0 | 80 | 105 | 200| 26.0] 32.0 37.0 420 4500 .047 51.0
[Zn — A.G.-20] -3HO 01 | 7.9 | 90 | 120 12.0| 180] 2440 32. 370  40[0 .044 46.0

N.B : A.G.-20 = Acid Green -20 Dye

Table:V Absorption Spectral Data and Magnetic Moment of theMetal Complexes.

Compound Transitions |  Assignment g
[Mn - (Acid Green -20)- kD] 19531 A1g — Tlg 5.39
-2H,0 22883 A1y — ng
26101 Ay — AL
[Co - (Acid Green -20)- }O ] 22840 Tlg(F)—> Azg(F) 4.16
.2H,0 18474 qu(F)—> qu(P)
[Ni - (Acid Green -20)- 5D ] 16474 | *Ay(F)—° Tlg(F) 3.16
-2H,0 22883 3AZQ(F)—> qu(P)
[Cu - (Acid Green -20)- $D | 13371 Eg — Ty 1.87
-2H,0 25719 C.T.
[Zn - Acid Green -20] -3kD 36101 Diamagnetic
25510 C.T.
22883

The apperance of three bands in the spectra ofvitin@l) chelate at 19531 22883 ¢mand
26101 cni are assigned to°Aig — “Tig, °Aig — “Tyg and  °Ayq —* Agqtransitions,
respectively, suggesting an octahedral geometryhrMn(ll) chelate. The electronic spectral
parameters are reported in Table : V

In case of the copper (Il) chelate, three transitibands’B1g— “A1g, “Big— “Bzg and’Big—

Eg are possible in octahedral Cu(ll) chetdteut only two transitions have been observed at
13371 cnit and 25719 ci The third band is probably mixed with a ligandtahecharge
transfer transition. The electron spectra as weliregnetic moment data suggest octahedral
geometry for Cu(ll) chelate. The electronic spdgieaemeters are reported in Table : V
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