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Abstract

The eight solid complexes of zinc with L-a-methionine or L-0-histidine were prepared. The
thermal decomposition processes of these complexes were determined by means of TG-DTG. The re-
sults show that their decomposition processes can be divided into three steps except for the complex
Zn(Met), the decomposition of which is completed in one step. All the final products are ZnO.
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Introduction

Zinc is one of essential trace elements for human body; a-amino acids are the ba-
sic structural units of protein. The complexes of zinc with a-amino acids as additives
have wide applied prospects in medicines, foodstuff and cosmetics [1, 2]. There are
many reports on preparation and structure of zinc amino acids in literature [3-9].
However, studies on their thermal stabilities have not yet been reported in literature.

In this paper 8 solid complexes of zinc with L-a-methionine (Met) or L-o-histi-
dine (His) were prepared referred to literature. The processes of thermal decomposi-
tion of the complexes have been investigated by using TG-DTG techniques.

Experimental

Preparation and composition of the complexes

The eight solid complexes were prepared according to [1, 2, 9] and put into desicca-
tor containing P40, until the weight of the complexes became constant. Chemical
analysis proved that the composition of the complexes are Zn(Met)Cl, (1),
Zn(Met),CL2H,O (11), Zn(Met)SO,H,0 (II1), Zn(Met), (I1V), Zn(His)Cl,O
0.5H,O (V), Zn(His)Ac,[0.5H,O (VI), Zn(His)SO,M,0 (VII) and Zn(His),O
1.5H,0 (VIII), respectively. The analytical results of composition of the complexes
are given in Table 1.
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Table 1 Analytical results of chemical composition for the complexes (%)

Complex Zn*" Am C H N
1 22.91(22.90)  51.94(52.31)  21.11(21.04) 3.92(3.88) 4.96(4.91)
I 14.01(13.90)  63.27(63.39)  25.58(22.52) 4.47(4.71) 6.01(5.95)
I 20.23(19.90)  45.27(45.40)  18.35(18.27) 3.41(3.37) 4.29(4.26)
v 18.10(18.07)  81.48(81.93)  32.75(33.17) 5.87(5.57) 7.36(7.74)
A% 21.34(21.76)  51.73(51.64)  24.03(23.99) 3.36(3.35) 13.55(13.99)
VI 18.95(18.81)  44.98(44.63)  34.90(34.55) 4.49(4.35) 12.26(12.09)

Vil 19.38(19.54)  46.12(46.37)  21.37(21.54) 3.42(3.31) 12.63(12.56)
VIII 16.34(16.32)  77.44(77.19)  35.62(35.97) 5.05(4.87) 20.97(20.97)

*The data in brackets are calculated values. Zn*" was determined complexometrically with EDTA.
Am (Met or His) was analysed by formalin method. Carbon, hydrogen and nitrogen analyses were
made on a 1106 model elemental analyser (Italy)

Apparatus and experimental conditions

TG and DTG data were simultaneously obtained using a Perkin Elmer TGA-7
thermogravimetric analyser. All TG-DTG tests were carried out under a dynamic at-
mosphere of dry oxygen at a flow rate of 60 cm® min™'. The heating rate was of
10 K min~". The sample masses were about 1 mg.

The IR spectra (KBr pellet) of the intermediates and final products were obtained
by the use of IR-440 model infrared spectrophotometer (Japan).

Results and discussion

Figures 1 and 2 are TG-DTG curves of two series complexes. The data of decom-
position products, decomposition temperature and residue amount read from the fig-
ures are given in Table 2. It can be seen from the figures that the thermal decompo-
sition for complex, Zn(Met),, was completed in a single step, but for the others com-
pleted in three steps: dehydration, skeleton broken, and then decomposition via in-
termediates to give the zinc oxide as final products.

The IR analytical results of ligands, zinc salts, complexes and their decomposi-
tion products are given in Table 3, from which the following points can been seen.

1. In the first stage of decomposition process, the main vibrational band of IR
spectra of the products are consistent with those of the complexes themselves except
for the disappearing of the vibrational peak of H,O at about 3450 cm ™. It indicates
that this stage is a dewatering process for all the complexes except for complexes |
and 1V.

2. In the second stage, the IR spectra show the main vibrational peaks of the com-
plexes as well as those of zinc salts. It indicates that all the intermediate products are
mixtures of complexes with zinc salts except for the complexes I1I and VII that form
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ZnSQ, directly (the IR spectra is consistent with the band spectra of ZnSO, in
Sadtler Standard).

3. The IR spectra of the final products are consistent with those of ZnO in Sadtler
Standard. It indicates that the final products are all ZnO.

In order to prove the steps of decomposition existing, the chemical composition
of the intermediates and final products were analysed. The analytical results for the
intermediates and the final products also show the thermal decomposition mecha-
nisms shown in Table 2 exist.

* k% %
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