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PRODUCTION OF ORGANOMETALLIC COMPOUND
BY THE EXPLOSION OF A COPPER WIRE IN XYLENE,
WATER AND THEIR MIXTURE

L. MORVAYH, M. .:mOm_uIOﬁOS»NV. Bratislava

Products gained by the explosion of a thin Cu wire in different environments have
been investigated. Infrared absorption spectra of the reaction products are given using

carboxylic acids.

OBPA3OBAHME OPT AHO-METALIMIECKUX COEOUHEHMU
NIPH TIOMONY B3PLIBA MEIHOI NIPOBOJIOKY B KCWIOAE,
BOJE U UX CMECHX

B pa6ore wuccnenopanip MPOAYKTBI peakuwi, nonyueunsie TpU noMouM B3peisa

Y nuraHp, OCHOBaHHbIE Ha NOU@OIOW-V; KHCnoTax.

L INTRODUCTION

In order to obtain organometallic compounds it is hecessary to get the metallic
atom into the organic molecule. Necessary conditions for producing such com-
pounds are created by the explosion of a thin wire in organic liquids.

Organometallic compounds containing the so-called transition metals have

Y Matematicko-fyzikalne laboratérium VURAL Zilina na UK. MFF UK, Mlynki dolina F1. 842 15
BRATISLAVA, Czechoslovakia.

?) Inst. of Physics and Biophysics, Comenius University, Mlynskd dolina F2.842 1S BRATISLA <>.
Czechoslovakia

171




II. EXPERIMENTAL

The experimental apparatus is shown in Fig. 1. A high voltage supply (HVS)
charged the condensor battery (CB) of 50 uF to a voltage of up to 6 kV. The high
<o:mmm circuit was switched by a three pole spark gap (SG) filled with argon. A Cy
wire of a diameter 0.4 mm Was used. The length of the wire was 6 cm. The closed
chamber for the explosion of the wire has a volume of about 0.8 1.

Further details about the experimental apparatus and spectroscopical measure-

ments of temperature and plasma concentration gained by the explosion of some
wire have been presented in a previous paper [2].
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—spark gap, W — wire chamber),

environments : argon (0.6 MPa), air, xylene
water (the ratio of the components was 2:5)

In cases of £as environments ¢
were directly suitable for further

The sample gained by the ex

a lesser degree CuO (IR absorption bonds at wave numbers 630, 530. 470 cm™")

and coordination reaction products generated by reactions of impurities in Ar with

Cu.The IR absorption bonds vOH ~3450 cm™, vCH,—2930 and 2860) cm™!,

vC=0-1740cm™, v,COO~ - 1600 cm™', v, COO~— {460 em™', vC—O—

1050 cm™" show that the groups CH,, COOR or COOH are the primary types of
ligands of the coordination compouds. The ratio of the coordination compounds to

the oxides is small.
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Fig. 2. IR absorption spectrum of a sample gained by the explosion of a wire in argon at a pressure of
0.6 MPa.
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Fig. 3. IR absorption spectrum of a sample gained by the explosion of a wire in air at atmospheric
pressure.

The sample gained by the explosion of a wire in air (sample B) consists of
a mixture of Cu oxides, above all CuO, next Cu,0 (bonds 630, 585, 530,470 cm™!
and coordination compounds. The latter compounds were produced by the reaction
of Cu with CQ,, O,, H,O (IR bonds vOH — 3450 cm™, vCH, - 2930, 2860 cm™Y,
vC=0-1740 cm, v COO™— 1600 cm ™!, v;COO0™ - 1460 cm™!, vC—_O—
1050 cm™'. Ligands are based on the CH., COOR or COOH groups. The ratio of
the coordination compounds to the Cu oxides is small, but greater than it is in case
of the sample A.
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IR absorption bonds of the sample gained by the explosion of a Cu wire in x lene
A,mman_a C): vCH-2980 cm™ vC—C rng —1620, 1600 cm-! and <M|iﬂ
rng—1410 cm, in-plane bending vibrations of CH-1160, 1110, 1080
1060 cm™, oc_To?Em:n bending vibrations of the ring — 910, m.\.o“ 830, w,oc wac,
.\u.ov 700 cm™!) v, lsm-Emﬁm_izmlAuo cm™ show that the sample no:mmwa om
benzene ring. There are various substitutions on the benzene ring, namely CH.
(vCH, - 2940 cm™, 2860 cm~!, 1390 cm™), OH (vOH - 3450 Q:“L, O.Iv\m:cm”,
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on ring—630 cm™), COOH (v COO™ - 1600 cm™,  v,COO~ - 1410 cm-!
wloOOOlmm subst. on ring 530 cmn™), COOR (COOR  subst. on ring — 610,
‘ 0 cm™). In most such €ases a connection of the benzene rings was

rings (IR m.vmogmo:.cosam vC=C conjugation — 1600 cm™, position of out-of-
plane bending vibrations of the benzene ring —910—700 cm™). On that account
the compound has a polymer character.
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Sample D, gained by the explosion of a Cu wire in a mixture of xylene and water
(ratio of the components 2:5) consists of mixtures of organometallic compounds
with central Cu atoms and ligands based on the benzene ring with various
substitutions, namely OH, CH,, CO, COOH, COOR (IR bonds analogous with the
IR bonds of the sample C). The presence of water in the reaction mixture causes
that the condensation of the benzene rings does not arise (a decrease of the vC = C
conjugation bond on the wave number 1600 ecm~! in relation to the sample C) and
substitutions of a carboxylic acide type and metallic chelates of 8 diketons of
carboxylic acids prevail on the benzene ring. The compound has a polymer
character.

o
(=
T

3

" Sample E
L 1 t | ! | 1
4000 2000 1000 500
WAVE NUMBER [cmi']

TRANSMITTANCE [%]
1

Fig. 6. IR absorption spectrum of a sample gained by the explosion of a wire in water.

Sample E, gained by the explosion of a Cu wire in water consists of the compounds
of Cu with a directly coordinated OH group (vOH monomer — 3700 cm™, bridge
deformation of OH — 1055 cm™, deformation of Cu—OH - 1055, 955 cm™), for

H

O

7N

example, Cy \GF and coordination compounds of Cu and a ligand of the cyclic dimer of

H
carboxylic acid (IR bonds vOH-3450 cm™, vC=0-79() cm™!, v,,COO™ —

1620 cm™, v,COO™ - 1465 cm™, out of plane bending vibration OH of the cyclic
dimer of carboxylic acid — 870, 850 cm™'). The metal in the coordination
compound is connected above all through oxygen or carbon (Cu—O-570,
420 cm™, Cu—C~570 cm™"). Compounds with OH and COOH ligands may be of

various types.

IV. CONCLUSION

The analysis carried out by IR absorption spectrometry has confirmed that
organometallic compounds were produced by the explosion of a Cu wire in xylene,
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water and their mixture as the main products. Coordination organic compounds
were produced by the explosion of a wire both in air and in argon, but their ratio to
the copper oxide was low.

ACKNOWLEDGEMENT

The authors wish to thank Dr. Veisovd, E. for measurements on the Perkin
Elmer 180 IR spectrometer.

REFERENCES

[1] Cotton,F. A, Wilkinson, G.: Osnovy neorganideskoj chimii. Mir, Moskva 1979.

[2] Brein4, E., Pa vlik, J., Lofflerova, E., Morva, I.: Acta F. R. N. Univ. Comen. Physica XXIT
(1982), 69. .

[3]Hordk, M., Papousek, D.: Infracervend spektra a struktura molekul. Academia, Praha 1976,

[4] Ldng,L.,Holl y,S.,Sochdr,P.; Absorption Spectra in Infrared Region. Theoretical and Technical
Introduction. Akadémiai kiado, Budapest 1975.

[5] Bentley, F. F., Smithson, L. D, Rozek,A. L. Infrared Spectra dnd Characteristic Frequencies
700—300 cm™. Interscience, New York 1968.

[6] Nakomoto, K.: Infrakrasnyje spektry neorganiceskich i kordinacionnych soedinenij. Mir, Moskva
1966.

Received February 19th, 1985

176




