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2WO4, Na2SiO3

3
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4)2SO4, (NH4)2WO4

 
 

W, Re

[15-

 
 

 -  
 

 

WO3 As Cl Cu Fe Mn Mo P Pb S Si Sb 

55,0 0.3 0.2 0.8 6.0 3.0 0.02 0.1 0.3 1.5 2.0 0.1 

Bi F Sn Zn ThO2 U-238,Bq/g Th-232, Bq/g max 2  

0.2 1.0 0.35 0.01 1.0 1.0 1.0 

 
 

 Cu, % Mo, % Re, % Fe, % WO3  

1 1.36 5.41 0.0003 2.7 2.2 

2 0.88 6.96 0.0003 3.0 2.2 
3 0.51 6.14 0.0003 2.2 2.2 
4 0.43 0.10 <0.0003 2.1 2.2 
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N

t=100 
18 39 - 0 - 1.3 <1 

<1(0.28)
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t  

19 15 - 45 - 0.45 
279

2 
151 

(120)* 

t  
20 22 - 55 - 0.98 

513
1 

258(315)
* 

-
N

2, t  

21 72-94 - 91 85 3.2 1 1 (0.94)* 

-

N 4

t . 

22 65-90 80 90 80 2.88 <1 2 (1.74)* 

          
.  

 
W- -

Mo,Cu,Fe,Ni,Re
 - - W-

 
- -

 
 

CaWO4 + Na2 3 = Na2WO4 p-p + 3          (1) 
MeWO4  + 2 3 - 3 Na2WO4  -           (2) 

Me 3  2 2                                                         (3) 
2 Na2 3 - 2NaHCO3 p-p                               (4) 

  

W>1.8 > 4.5 [11]. 
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9 Na2W 4  0.2 0.85 1.05 

10 Na2W 4  0.3 0.25 0.55 

11  - 0.14 0.14 

12 (NH4)2 4 0.1 0.55 0.65 

13 (NH4)2W 4  2 1.71 3.71 

14  0.001 0.05 0.051 
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VC -6 

0 1 4 5 6 9 11 13 15 
HRA 88 89.4 89.4 89.6 89.7 89.6 89.8 90.0 90.0 

, % 100* 117 156 176 178 161 178 185 200 
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19 93 6 1 89,4 133,33 
20 89 6 5 89,0 138,46 
21 94 6 0 88,5  
22 94 6 0 88,5  

3 
23 89 6 5 89,1  
24 94 6 0 88,7 157 
25 89 6 5 89,3 100 
26 94 6 0 88,9  
27 89 6 5 89,7 165,3 
28 94 6 0 89,3  
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Fe Al Si Ca Mg Mo As Ni 
120/1 WO3 0.009 0.001 0.01 0.04 0.04 0.25 0.002 0.002 

121/2 WO3 0.0005  0.001
8 

0.003 0.002 0.045   

122/3 WO3   0.001 0.001 
0.000

9 
0.01   

123/4 WO3      0.005   
1 W 0.008 0.001 0.016 0.05 0.035 0.35 0.002 0.002 
2 W 0.002 - 0.002 0.004 0.002 0.05 - - 
3 W 0.001 - 0.001 0.002 0.001 0.012 - - 
4 W - - - - - 0.005 - - 

 
- - HNO3 
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Abstract 
RAW MATERIALS FOR MODIFIED HARD ALLOYS BASED ON TUNGSTEN 
CARBIDE 

 
Ruziev U.N.1, Guro V.P.2 *, Sharipov Kh.T.2, Kayumov B.B.3, Niyazmatov A.A.4 
1JSC Almalyk MMC, Chirchik city; Uzbekistan 
2IGIC ASc RUz, Tashkent, Uzbekistan; 
3Navoi branch of the Academy of Sciences of the Republic of Uzbekistan, Navoi city, 
Uzbekistan; 
4LLC "VOCAR", Chirchik city, Uzbekistan 
*E-mail: vpguro@gmail.com 

 
JSC "Almalyk MMC" produces products from hard alloys, using as a raw material 

tungsten concentrate from its own industrial waste - leaching cakes. Another potential 
resource is tungsten ore from the Ingichki deposit. It was known that the purity of the raw 
material and the presence of grain growth inhibitors in the carbide components affected 
the structure. It was of interest to evaluate the effect of impurities and alloying 
components of hard alloys on their hardness, wear resistance, and structure. The objects of 
study were samples of tungsten-containing raw materials, alloying compo-nents of hard 
alloys - compounds of vanadium, rhenium, samples modified by them - hard alloys of the 
"tungsten carbide - cobalt" type. Their physical and me-chanical parameters (Rockwell 
hardness, relative wear resistance), structure (EMPYREAN XDR, SEM-EDS EVO-MA 
Carl Zeiss Oxford Instrum), elemental composition (ICP-
controlled. Installed. that the hard alloys modified with vanadium and rhenium turned out 
to be  3% harder and up to 90-100% more resistant to wear, compared to the serial 
original unmodified sample. Additional cleaning of tungsten anhydride led to an increase 

single cleaning) and 65.3% (with three cleanings) of t
 

Keywords: tungsten carbide, hard alloys, cakes, sludge field, tungsten anhydride, 
ammonium paratungstate 
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. 

  
 : 3-(2-Amino-6-methylpyridino)-3-carbonyl-3,4-

dihydrocoumarin (12).To the alcoholic solution of 2.18 g (0.01 mol) of 3-
carbethoxycoumarin, 1.08 g (0.01 mol) of 2-amino-6-methylpyridine was added with 
stirring. The mixture was boiled for 10 h. The solution was cooled, the precipitate was 
filtered. Then it was washed with cold EtOH. After the drying and recrystallization of the 
residue from i-PrOH yield of the product 12 was 2.05 g (63%), mp 226 .82 
(1/2, EtOAc/hexane as eluent). Calculated, %: C 68.56; H 4.32; N 9.99 for C16H12N2O3. 
Found, %: C 68.41; H 4.22; N 9.83. Spectral data. 
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Abstract  
DETERMINATION OF THE HAZARD CLASS OF OIL-CONTAMINATED 

AND NEUTRALIZIED SOIL 
Zhusipbekov U.Zh.1, Nurgaliyeva G.O.1*, Baiakhmetova Z.K.1, Aizvert L.G.2 
1  
2Scientific and practical center of sanitary-epidemiological examination and 

monitoring of the Ministry of Health of the Republic of Kazakhstan Almaty, Kazakhstan 
E-mail: n_gulzipa@mail.ru 
Introduction. Pollution by oil has a negative effect on chemical, physical, 

agrophysical, agrochemical and biological properties of soils. Sorption methods of 
cleaning the soil with the help of humic preparations from oil pollution are of great 
importance. The purpose of this work is to study the composition and properties of the 
contaminated and neutralized soil, the determination of the toxicity indexes of all 
components of oil waste, the calculation of the hazard class of waste according to their 
toxic-ecological parameters. Methodology. Samples of the contaminated and neutralized 
soil were treated with the use of humate-based energy-accumulating substances. The 
metal content in the contaminated soil was determined by spectrometry using an AA 240 
instrument using the method of decomposing the sample with a mixture of nitric, 
hydrofluoric and perchloric acids until the sample was completely opened. Results and 
discussion. Fractional composition of oil products of all samples is stable: the content of 
complex acetylene hydrocarbons is ~ 70.0% of the total mass of oil products, the content 
of resins and paraffin-naphthenic group of hydrocarbons is 27.3%, the content of bitumens 
is 2.6%. In the neutralized soil, paraffin-naphthenic fractions, resins, bitumens and 
asphalteneswere mainly found; complex acetylene hydrocarbons are not 
present. Conclusion. It has been established that the contaminated soil belongs to the 
substances of the 3rd hazard class. Neutralized soil became less toxic and according to the 
total toxicity index, it was classified as hazard class 4 (low hazard). Neutralized soil can 
be used as construction and road materials, at the improvement of boreholes and at land 
reclamation. 

Keywords: oil, contaminated soil, neutralized soil, humate-based energy storage 
substance, toxicity, radioactivity, hazard class. 
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