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The results of studies of the properties of the powders obtained by electroerosive dispersing of the hard al-

loy wastes of mark VK8 in butanol. It is found that the powder particles obtained by electroerosive dispersing 

of waste carbide grade VK8 in butyl alcohol, consist of the following major elements: W, Co, Fe, C and O. 
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1. INTRODUCTION 
 

Modern hard alloys are widely used in engineering. 

They are made from base of a tungsten carbide, titani-

um, tantalum or combinations of these carbides. As a 

binder in alloys are cobalt, nickel and iron. Hard alloys 

are obtained by pressing and sintering the mixture. 

Until now the problem with using of hard alloys is the 

processing of their waste and reuse. Numerous at-

tempts to replace tungsten in the composition of hard 

alloys did not provide the high strength properties. So 

up to now the problem of waste recycling carbide re-

mains actual [1-4]. 

One of the progressive and industrially not used 

methods of produce a powder from any conductive ma-

terial, which is characterized by low cost of electricity 

and the lack of pollution, is the method of electroero-

sive dispersion (EED) [5-18]. 

Thus, solution to the problem associated with the 

recycling and reuse of hard alloys wastes in the produc-

tion of new plates is only possible in solving a number 

of related scientific problems of theoretical and experi-

mental nature, which determines the actuality and 

scientific value of research in this area.  

The aim of this work was to study the properties of 

powders produced by electroerosive dispersing of hard 

alloy wastes of mark VK8 in butanol. 

 

2. MATERIALLY AND METHODS  
 

To perform the planned studies plant for EED [17, 

18] and wastes of hard alloy VK8 were used. The wastes 

were charged into the reactor filled with working fluid - 

butyl alcohol (1-butanol), the process is conducted under 

the following electrical parameters: Voltage – 150 V, 

capacitance of discharge capacitors – 45 mF, pulse repe-

tition rate – 200 Hz. 

Butyl alcohol (1-butanol) C4H9OH – representative 

of monoalcohols. A colorless, slightly viscous liquid with 

a characteristic smell of fusel oil. It can be mixed with 

organic solvents. Butanol is used: as a solvent in the 

paint industry, in producing of resin and plasticizers, 

for obtaining butyl acetate and butyl acrylate and esters 

with glycols, for the synthesis of many organic com-

pounds. 

As a result of local influence of short electric dis-

charges between electrodes in alcohol destruction of 

hard alloy wastes with forming dispersed particles of 

powder has happened.  

 

3. EXPERIMENTAL RESULTS AND DIS-

CATIONS 
 

Research of the elemental composition of samples of 

the powder were carried out on electron-ion scanning 

(raster) microscope (SEM) with a field emission of elec-

trons «QUANTA 600 FEG» and energy-dispersive X-ray 

analyzer of the company «EDAX». 

QUANTA 600 FEG (manufacturer FEI (Nether-

lands)) - electron-ion scanning microscope with an elec-

tron beam column, equipped with a tungsten cathode, 

accelerating voltage of 200 eV to 30 kV, the resolution 

(under optimal WD) 3,5 nm at 35 kV; 3.5 nm at 30 kV 

in the mode of the natural environment;  15 nm at 

1 kV in a low vacuum. The ionic column Magnum is 

with gallium liquid metal ion source, accelerating volt-

age of 5 kV to 30 kV, the resolution of 20 nm. The sys-

tem has 5-axis motorized table 50  50  25 mm, gas 

injection systems for deposition of conductors and insu-

lators, and also for etching of samples. 

The microscope allows for obtaining images of various 

objects with an increase of more than 100,000 multiplici-

ty, with a large number of elements of the expansion 

(pixels). It is intended to perform various studies in mini-

mal time on the preparation of objects, providing observa-

tion of them with an exceptional depth of field. The follow-

ing are the results of experimental studies. 

Fig. 1 shows REM images of particles with a powder, 

obtained by EED of hard alloy wastes in butanol. 

From these figures it is seen that the obtained pow-

der particles mainly have spherical and elliptical 

forms. It is noted that such particles are obtained by 

crystallization of the molten material (liquid phase). At 

the same time, there is a particle agglomerates whose 

size is much less. They are formed during the crystalli-

zation of the fluidized material (vapor). 

Results of the study of the elemental composition of 

the powder obtained by electroerosive dispersion from 

alloy VK8 in butanol, are presented in Fig. 2 and Table 1. 
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Fig. 1 − Images from REM of particles powder obtained by 

EED 
 

 
 

Fig. 2 − The spectrogram of the elemental composition of 

powder obtained by EED hard alloy VK8 in butanol 
 

Table 1 − The elemental composition of powder obtained by 

electroerosive dispersion of alloy VK8 in butanol 
 

Element Mass fraction, % Atomic proportion, % 

C 13,70 50,71 

O 7,04 19,55 

F 0,86 2,02 

S 0,11 0,15 

Cl 0,26 0,32 

Ti 0,34 0,32 

Fe 7,91 6,29 

Co 7,37 5,55 

W 62,41 15,09 

Total 100,00 100,00 
 

From these data revealed that the powder particles 

obtained by electroerosive dispersing of wastes hard 

alloy mark VK8 in alcohol 1-butanol, consist of the 

following major elements: W, Co, Fe, C and O. 

Thus, the study of the properties of the powders ob-

tained by electroerosive dispersing of hard alloy wastes 

mark VK8 in butanol-1, will contribute to solving the 

problems associated with the recycling and reuse of 

hard alloys wastes in the manufacture of new plates 

with high operational properties. 

 

The work is executed by theme of the state task of the 

Russian Ministry (project No 2104). 
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