
 

                   I N S T I T U T E      M O L     Ltd.                       

                       Company     for     chemistry,      biotechnology    and    consulting 

                               Nikole Tesle No 15, 22300 Stara Pazova, phone/fax: (022) 2100-325,  

                                 (022) 317-652               e-mail: mol@mol.rs           http://www.mol.rs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REPORT ON ANALYSES OF COPPER SLAG (GRIT)  
AS ABRASIVE MATERIAL FOR SAND BLASTING  

AND ITS ECOLOGICAL CHARACTERISTICS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stara Pazova, June 2016

http://www.mol.co.yu/


                                                                                                                          MOL-LAB OB-56, rev. 3 

 

 

TEST REPORT 
 

 

  

 

 

 

Report: I 324/16 
Page:    2 of  17 

 

 
This report is a confidential document and should not be modified or published without the authorization 

of the Institute's MOL Ltd. The report may be reproduced and reproduced only in its entirety with the consent of 

the Institute's MOL Ltd. 

 

1. BASIC DATA 
 

 

 
Subject: 
 

Analyses of copper slag (grit) as abrasive material for sand 
blasting and its ecological characteristics 

User information 
(name, address, phone/fax, e-
mail): 

GRIT COMMERCE d.o.o. 
Bulevar Mihaila Pupina 115v, Novi Beograd 

Information from the user’s 
application /date: Application dated May 12th, 2016 

Sampling performed by/date: User 

Sampling plan and procedures: - 

Sample receipt date: May 12th, 2016 

Sample description, type, 
number and identification: 

6 (six) samples, Lab. no. 1284, 1285, 1288, 1289, 1290, and 
1293 

Determination methods: Given in Tables with results 

Test results: Given in Tables 

Team that carried out the 
testing/function: 

Vladimir Dražić, graduate chemist/analyst 
Dejan Savić, graduate engineer of technology/analyst 
Slavko Ćušić, PhD, specialist in toxicological 
chemistry/analyst 
Igor Urošević, graduate chemist/analyst 
Snežana Arsić/technician 

Data analysis and report 
preparation: Jelena Petrović, graduate chemist/data processing analyst 

 

Results of the analysis are provided in the tables below. Results refer to the analysis of the 
samples submitted by the client only. If no technical objection is received within 15 days 
from the report submission date, the examination shall be deemed completed. 
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HIGHLIGHTS FROM THE CONCLUSION (PAGE 17 OF THIS REPORT) 
 
 
 All the measured physical characteristics of the analysed material, copper slag (grit) show that 

it is excellent for application in sand blasting. 
 

 Harmful substances are not eluted during the use of this material so that it can be considered 
an inert material from the aspect of its impact on the environment as well. 

 
 Mineralogical composition of the material and present macro components make it safe for 

application when it comes to quality of the environment. 
 
 The material is classified as NON-HARMFUL and after the use it can be disposed on the 

landfill of non-harmful waste in compliance with the valid legislation. 
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2. SUBJECT AND GOAL OF ANALYSIS 
 

The subject of the analysis is copper slag (grit) – granulation 0.5-1.68 mm and 
1.68-3.00 mm. 

 
The goal of the analysis is to determine the applicability of this material as sand 

blasting abrasive and its ecological characteristics. 
 

3. APPLICATION ANALYSES 
 
The application analyses for sand blasting were performed on corroded steel sheet 

metal with 8 mm of thickness and with the original fraction and multifold use on the 
working pressure of 6 Bars. 

 
 

EQUIPMENT USED: 
Atlas Copco XAS 186 Compressor 
MAXIV TECH DBS 200 Sand blaster (SGV valves) 
Ceramic nozzle with 8mm of diameter 
Technical potentials of sand blasting 15 m2/h 

 
 

3.1. GRANULATION 0.5-1.68 mm 
 
Results of the first use 
Roughness average - arithmetic average  value     Ra =  100 
Grit consumption                                                    32 kg/ m2 
 
Results of the second use 
Roughness average - arithmetic average  value     Ra =  100 
Grit consumption                                                    33 kg/ m2 
 
Results of the third use 
Roughness average - arithmetic average  value     Ra =  80 
Grit consumption                                                    38 kg/ m2 
 
Results of the fourth use 
Roughness average - arithmetic average  value    Ra =  50 
Grit consumption                                                   42 kg/ m2 
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3.2. GRANULATION  1.68-3.00 mm 

 
Results of the first use 
Roughness average - arithmetic average  value     Ra =  100 
Grit consumption                                                    30 kg/m2 
 
Results of the second use 
Roughness average - arithmetic average  value    Ra =  100 
Grit consumption                                                   30 kg/m2 
 
Results of the third use 
Roughness average - arithmetic average  value   Ra =  100 
Grit consumption                                                  33 kg/m2 
 
Results of the fourth use 
Roughness average - arithmetic average  value     Ra =  80 
Grit consumption                                                    36 kg/m2 
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4. CHEMICAL ANALYSES 

 
4.1. RESULTS OF ANALYSES – ANALYSES OF SOLID SAMPLES AND THEIR ELUATES 

 
4.1.1. Granulation 0.5-1.68 mm 

 
The analyses were performed in order to determine micro and macro components both 
because of useful ion types and because of negative impact on the quality of the 
environment. 

 
Table 1 – Results of physical-chemical analyses of the delivered sample lab. no. 1284, fraction 
0.5-1.68 mm, original sample of copper slag (grit) 

 
Parameter Method Measuring unit Found value 

Lead (Pb) VM 030-1 mg/kg 124.64 
Cadmium (Cd) VM 042-1 mg/kg 0.40 
Zinc (Zn) VM 035-1 % 0.16 
Copper (Cu) VM 032-1 % 0.39 
Chrome, total (Cr) VM 037-1 mg/kg 21.94 
Nickel (Ni) VM 033-1 mg/kg 7.37 
Arsenic (As) VM 043-1 mg/kg 25.92 
Vanadium (V) VM 059-1 mg/kg 23.63 
Manganese (Mn) VM 036-1 mg/kg 104.69 
Iron (Fe) VM 038-1 % 8.75 

 
Note: The results are given in relation to a dry sample weight 
 

COMMENT: It is important to point out that copper concentration in this sample is 
significant. It is certain that hydro-metallurgic procedure should be considered for potential 
copper obtaining, all depending on the quantity of the material. No ion concentrations in the 
sample were detected that would characterise it as hazardous material. 

 
Analyses of eluates were performed after the analyses of the solid phase. Eluting was 
performed on a mixer, 24 hours continuously, with 40 rpm, in 1 l bottles. The ratio of the 
solid and liquid phase was 1 : 20. The same treatment was applied on both slag 
concentrations. 
Ione types were determined in eluate. The found concentrations are presented in Table 2. 
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Table 2 – Results of physical-chemical analyses of eluate of the delivered sample lab. no. 
1284, fraction 0.5-1.68 mm, original sample of copper slag (grit) 

 
Parameter Method Measuring unit Results of 

analysis 
Content in EP extract after 24 h (one-step test, solid/liquid ratio = 10 l/kg) 
                                                                                                                         SRPS EN 12457-4 
pH value SRPS H.Z1.111:1987 - 7.66 
Electrolytic conductibility ASTM D 1125A- 95:2009 μ S/cm 110 
Lead (Pb) EPAM 239.2:1978 mg/kg <0.03 
Cadmium (Cd) EPAM 213.2:1978 mg/kg <0.003 
Zinc (Zn) EPAM 289.1:1978 mg/kg <0.16 
Copper (Cu) EPAM 220.1:1978 mg/kg <0.60 
Chrome, total (Cr) EPAM 218.2:1978 mg/kg <0.03 
Nickel (Ni) EPAM 249.1:1978 mg/kg <0.03 
Arsenic (As) EPAM 206.2:1978 mg/kg <0.03 

 
 

COMMENT: We found no increased concentrations of the ion types, nor increased 
conductibility. This shows that the material is completely safe for use. 
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The analyses after use, namely surface treatment, indicate potential structural changes in the 
material. These structural changes may results with larger contact surface and increased elution 
of ion types. That is why we performed characterisation after the first and fourth “passage” of 
the same material. 

 
Table 3 - Results of physical-chemical analyses of the delivered sample lab. no. 1284, fraction 
0.5-1.68 mm, “first passage” 

 
Parameter Method Measuring unit Found value 
Lead (Pb) VM 030-1 mg/kg 149.29 
Cadmium (Cd) VM 042-1 mg/kg 0.48 
Zinc (Zn) VM 035-1 % 0.16 
Copper (Cu) VM 032-1 % 0.36 
Chrome, total (Cr) VM 037-1 mg/kg 22.36 
Nickel (Ni) VM 033-1 mg/kg 7.29 
Arsenic (As) VM 043-1 mg/kg 23.43 
Vanadium (V) VM 059-1 mg/kg 17.89 
Manganese (Mn) VM 036-1 mg/kg 106.78 
Iron (Fe) VM 038-1 % 8.48 

Note: The results are given in relation to a dry sample weight 
 

Table 4 – Results of physical-chemical analyses of eluate of the delivered sample lab. no. 
1284, fraction 0.5-1.68 mm, “first passage” 

 
Parameter Method Measuring unit Results of 

analysis 
Content in EP extract after 24 h (one-step test, solid/liquid ratio = 10 l/kg) 

                                                                                                             SRPS EN 12457-4 
pH value SRPS H.Z1.111:1987 - 7.67 
Electrolytic conductibility ASTM D 1125A- 95:2009 μ S / c m  103 
Lead (Pb) EPAM 239.2:1978 mg/kg <0.03 
Cadmium (Cd) EPAM 213.2:1978 mg/kg <0.003 
Zinc (Zn) EPAM 289.1:1978 mg/kg <0.16 
Copper (Cu) EPAM 220.1:1978 mg/kg <0.60 
Chrome, total (Cr) EPAM 218.2:1978 mg/kg <0.03 
Nickel (Ni) EPAM 249.1:1978 mg/kg <0.03 
Arsenic (As) EPAM 206.2:1978 mg/kg <0.03 
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Table 5 - Results of physical-chemical analyses of the delivered sample lab. no. 1284, fraction 0.5-     
1.68 mm, “fourth passage” 

 
Parameter Method Measuring unit Found value 
Lead (Pb) VM 030-1 mg/kg 154.00 
Cadmium (Cd) VM 042-1 mg/kg 0.62 
Zinc (Zn) VM 035-1 % 0.17 
Copper (Cu) VM 032-1 % 0.38 
Chrome, total (Cr) VM 037-1 mg/kg 19.44 
Nickel (Ni) VM 033-1 mg/kg 7.23 
Arsenic (As) VM 043-1 mg/kg 23.88 
Vanadium (V) VM 059-1 mg/kg 14.62 
Manganese (Mn) VM 036-1 mg/kg 108.11 
Iron (Fe) VM 038-1 % 8.15 

Note: The results are given in relation to a dry sample weight 
 

Table 6 – Results of physical-chemical analyses of eluate of the delivered sample lab. no. 
1284, fraction 0.5-1.68 mm, “fourth passage” 

 
Parameter Method Measuring unit Results of 

analysis 
Content in EP extract after 24 h (one-step test, solid/liquid ratio = 10 l/kg) 
                                                                                                               SRPS EN 12457-4 
pH value SRPS H.Z1.111:1987 - 7.47 
Electrolytic conductibility ASTM D 1125A- 95:2009 μS/cm 111 
Lead (Pb) EPAM 239.2:1978 mg/kg <0.03 
Cadmium (Cd) EPAM 213.2:1978 mg/kg <0.003 
Zinc (Zn) EPAM 289.1:1978 mg/kg <0.16 
Copper (Cu) EPAM 220.1:1978 mg/kg <0.60 
Chrome, total (Cr) EPAM 218.2:1978 mg/kg <0.03 
Nickel (Ni) EPAM 249.1:1978 mg/kg <0.03 
Arsenic (As) EPAM 206.2:1978 mg/kg <0.03 

 
COMMENT: The content of ion types in the solid sample, namely its eluate after the first and fourth 
passage has practically not changed. This indicates that, when it comes to eco-chemical characteristics, 
four “passages”, namely four cycles of use of the same material make the minimum number for use. We 
point out that copper concentration is significant in the fourth passage as well, which indicates the 
possibility of use. 
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4.1.2. Granulation 1.68 – 3.00 mm 

 
Table 7 – Results of physical-chemical analyses of the delivered sample lab. no. 1289, fraction 
1.68 – 3.00 mm, original sample of copper slag (grit) 

 
Parameter Method Measuring unit Found value 
Lead (Pb) VM 030-1 mg/kg 76.18 
Cadmium (Cd) VM 042-1 mg/kg 0.08 
Zinc (Zn) VM 035-1 % 0.07 
Copper (Cu) VM 032-1 % 0.21 
Chrome, total (Cr) VM 037-1 mg/kg 8.60 
Nickel (Ni) VM 033-1 mg/kg <6.00 
Arsenic (As) VM 043-1 mg/kg 12.20 
Vanadium (V) VM 059-1 mg/kg 9.20 
Manganese (Mn) VM 036-1 mg/kg 45.74 
Iron (Fe) VM 038-1 % 3.90 

 
Note: The results are given in relation to a dry sample weight 

 
COMMENT: In this case, the copper concentration is lower than in the previous, smaller size 
fraction, which is understandable. However, the copper concentration is significant in this 
sample. It is certain that hydro-metallurgic procedure should be considered for potential copper 
obtaining, all depending on the quantity of the material. No ion concentrations in the sample 
were detected that would characterise it as hazardous material. 
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Table 8 – Results of physical-chemical analyses of eluate of the delivered sample lab. no. 
1289, fraction 1.68 – 3.00 mm, original sample of copper slag (grit) 

 
Parameter Method Measuring 

unit 
Results of 
analysis 

Content in EP extract after 24 h (one-step test, solid/liquid ratio = 10 l/kg) 
                                                                                                              SRPS EN 12457-4 

pH value SRPS H.Z1.111:1987 - 7.30 
Electrolytic conductibility ASTM D 1125A- 95:2009 μS/cm 60 
Lead (Pb) EPAM 239.2:1978 mg/kg <0.03 
Cadmium (Cd) EPAM 213.2:1978 mg/kg <0.003 
Zinc (Zn) EPAM 289.1:1978 mg/kg <0.16 
Copper (Cu) EPAM 220.1:1978 mg/kg <0.60 
Chrome, total (Cr) EPAM 218.2:1978 mg/kg <0.03 
Nickel (Ni) EPAM 249.1:1978 mg/kg <0.03 
Arsenic (As) EPAM 206.2:1978 mg/kg <0.03 

 
 

COMMENT: We found no increased concentrations of the ion types, nor increased 
conductibility. This shows that the material is completely safe for use. 
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Table 9 - Results of physical-chemical analyses of the delivered sample lab. no. 1290, 
fraction 1.68 – 3.00 mm, “first passage” 

 
Parameter Method Measuring unit Found value 
Lead (Pb) VM 030-1 mg/kg 56.13 
Cadmium (Cd) VM 042-1 mg/kg <0.016 
Zinc (Zn) VM 035-1 % 0.05 
Copper (Cu) VM 032-1 % 0.13 
Chrome, total (Cr) VM 037-1 mg/kg <8.00 
Nickel (Ni) VM 033-1 mg/kg <6.00 
Arsenic (As) VM 043-1 mg/kg 7.82 
Vanadium (V) VM 059-1 mg/kg 4.44 
Manganese (Mn) VM 036-1 mg/kg 34.20 
Iron (Fe) VM 038-1 % 3.10 

 
Note: The results are given in relation to a dry sample weight 
 

Table 10 – Results of physical-chemical analyses of eluate of the delivered sample lab. no. 
1290, fraction 1.68 – 3.00 mm, “first passage” 

 
Parameter Method Measuring 

unit 
Results of 
analysis 

Content in EP extract after 24 h (one-step test, solid/liquid ratio = 10 l/kg) 
                                                                                                            SRPS EN 12457-4 
pH value SRPS H.Z1.111:1987 - 7.85 
Electrolytic conductibility ASTM D 1125A- 95:2009 μ S / c m  64 
Lead (Pb) EPAM 239.2:1978 mg/kg <0.03 
Cadmium (Cd) EPAM 213.2:1978 mg/kg <0.003 
Zinc (Zn) EPAM 289.1:1978 mg/kg <0.16 
Copper (Cu) EPAM 220.1:1978 mg/kg <0.60 
Chrome, total (Cr) EPAM 218.2:1978 mg/kg <0.03 
Nickel (Ni) EPAM 249.1:1978 mg/kg <0.03 
Arsenic (As) EPAM 206.2:1978 mg/kg <0.03 
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Table 11 - Results of physical-chemical analyses of the delivered sample lab. no. 1293, 
fraction  1.68 – 3.00 mm, “fourth passage” 

 
Parameter Method Measuring unit Found value 

Lead (Pb) VM 030-1 mg/kg 73.23 
Cadmium (Cd) VM 042-1 mg/kg <0.016 
Zinc (Zn) VM 035-1 % 0.07 
Copper (Cu) VM 032-1 % 0.18 
Chrome, total (Cr) VM 037-1 mg/kg <8.00 
Nickel (Ni) VM 033-1 mg/kg <6.00 
Arsenic (As) VM 043-1 mg/kg 9.14 
Vanadium (V) VM 059-1 mg/kg 4.82 
Manganese (Mn) VM 036-1 mg/kg 43.56 
Iron (Fe) VM 038-1 % 3.46 

Note: The results are given in relation to a dry sample weight 
 

Table 12 – Results of physical-chemical analyses of eluate of the delivered sample lab. no. 
1293, fraction 1.68 – 3.00 mm, “fourth passage” 

 
Parameter Method Measuring 

unit 
Results of 
analysis 

Content in EP extract after 24 h (one-step test, solid/liquid ratio = 10 l/kg) 
                                                                                                        SRPS EN 12457-4 
pH value SRPS H.Z1.111:1987 - 7.54 
Electrolytic conductibility ASTM D 1125A- 95:2009 μS/cm 81 
Lead (Pb) EPAM 239.2:1978 mg/kg <0.03 
Cadmium (Cd) EPAM 213.2:1978 mg/kg <0.003 
Zinc (Zn) EPAM 289.1:1978 mg/kg <0.16 
Copper (Cu) EPAM 220.1:1978 mg/kg <0.60 
Chrome, total (Cr) EPAM 218.2:1978 mg/kg <0.03 
Nickel (Ni) EPAM 249.1:1978 mg/kg <0.03 
Arsenic (As) EPAM 206.2:1978 mg/kg <0.03 

 
COMMENT: The content of ion types in the solid sample, namely its eluate after the 

first and fourth passage has practically not changed. This indicates that, when it comes to eco-
chemical characteristics, four “passages”, namely four cycles of use of the same material make 
the minimum number for use. We point out that copper concentration is significant in the 
fourth passage as well, although lower than in the “fourth” passage of a smaller size fraction, 
which indicates the possibility of use. 
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5. GRANULOMETRY (PARTICLE SIZE) ANALYSES 
 
 

Granulometry (particle size) analyses were also performed on the same fractions as the basic 
chemical analyses: original material, first passage and fourth passage, naturally for both fractions (for 
both 0.50-1.68 mm and 1.68-3.00 mm). In that way we determined the fragmentation degree/rate. 
Namely, the main fraction is dominant after the “fourth passage” as well, which indicates that the 
material is exceptionally applicable for sand blasting in the minimum of four cycles with the same 
material. 

 
Granulometric composition is presented in Tables 13 and 14, and granulometric curves in the 

Appendix to this Report. 
 

 
 
 
 
SAMPLE 
CODE 

MOISTURE 
SRPS 
U.81.012 - 
withdrawn 

 
GRANULOMETRIC COMPOSITION SRPS U.81.012 - withdrawn 

 
 
W 
 

Fractions d60 d30 d10 Cu Cz 
Crushed 
d>60.00 
mm 

Gravel 
d=60.0-
2.0 mm 

Sand 
d=2.0-
0.063 
mm 

Dust 
d=0.063-
0.002 mm 

Clay 
d,0.002 
mm 

% % % % % % mm mm mm d60/d1
0 

d30/d1

0xd60 
0.50-1.68 0.06  9 89 2  1.19773 0.68231 0.27348 4.38 1.42 
I passage 0.06  5 94 1  0.95638 0.48917 0.17273 5.54 1.45 
IV passage 0.06  4 95 1  0.86444 0.39761 0.14838 5.83 1.23 

Table 13 – Granulometry (particle size) analyses in the copper slag (grit) fraction of 0.50 – 1.68 mm 
 

 
 
 
 
SAMPLE 
CODE 

MOISTURE 
SRPS 
U.81.012 - 
withdrawn 

 
GRANULOMETRIC COMPOSITION SRPS U.81.012 - withdrawn 

 
 
W 
 

Fractions d60 d30 d10 Cu Cz 
Crushed 
d>60.00 
mm 

Gravel 
d=60.0-
2.0 mm 

Sand 
d=2.0-
0.063 
mm 

Dust 
d=0.063-
0.002 mm 

Clay 
d,0.002 
mm 

% % % % % % mm mm mm d60/d1
0 

d30/d1

0xd60 
0.50-1.68 0.06  35 64 1  1.92474 1.47931 1.18236 1.63 0.96 
I passage 0.06  25 75   1.74858 1.25616 0.62041 2.82 1.48 
IV passage 0.06  23 76 1  1.68508 1.14327 0.43328 3.89 1.79 

Table 14 – Granulometry (particle size) analyses in the copper slag (grit) fraction of 1.68 – 3.00 mm 
 

NOTE: The determined granulometry and fraction names of samples differ to an acceptable extent so 
that in this Report we kept the technical name of the delivered original samples. 
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6. CRUSHING RESISTANCE  

 
6.1.  Crush resistance – Degremont Method 

 
Crush resistance test was performed in order to confirm that the material is suitable for 

sand blasting. Although the conclusions of granulometry (particle size) analyses of the original 
sample and its cycles have already been given, the method of this kind points to exact 
indicators. 

 
DESCRIPTION: Based on the results of sieving the diagrams were made before and 

after the testing and they were used to calculate the crushability. The crushability testing was 
performed with 18 steel balls with 12 mm of diameter, after 30 minutes, namely 1,500 
revolutions. 

 
Testing equipment 

- Dryer – “Instrumentaria”, Croatia 
- Electronic scale with 10 kg of measuring range – “Tuf Co.” Serbia 

Measurement uncertainty U(R) = 4.082483 g 
Confidence level is better than 95% 

- Set of sieves 
- Laboratory dishes and accompanying accessories 
- Deval machine 

 
6.2. Results of testing 

 
6.2.1. Copper slag (grit), granulation 0.5 – 1.68 mm 

 
First measuring 
 
Crushability:   10 % 
 
Second measuring 
 
Crushability:   8.9 % 
 
Mean measuring value:   9.45 % 
 
Evaluation grade: ordinary use domain: very good 
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       6.2.2.  Copper slag (grit), granulation 1.68 – 3.00 mm 

  
      First measuring 

 
Crushability:   8.9 % 
 
Second measuring 
 
Crushability:   7.8 % 
 
Mean measuring value:   8.35 % 
 

      Evaluation grade: ordinary use domain: very good 
 
COMMENT: 
 
These results are similar with the results that are obtained in quartz sandstone testing. This 

means that the application value of the material is similar with the quartz sandstone! 
 
The above-mentioned method gives certain classifications, material class 15-20% loss of 

the dominant granulometric fraction is considered “very good”. In our case, the crushability in 
all the tested samples is practically lower than 10%. 

 
The method has no qualifications for smaller losses than the above-mentioned, which 

confirms again the usability of the material for sanding. 
 
 

7. ADDITIONAL ANALYSES 
 
Additional analyses have been given in the original in the Appendix to this Report and 

they include hardness determination, mineralogical composition determination, and, up to a 
smaller extent, the eluate composition and main components of solid sample on representational 
quantities, as well as radioactivity. Determination of hardness according to Moss scale also 
shows a very high similarity with the quartz. All additional analyses confirm the value of the 
material and its ecological harmlessness. 

 
Additional analyses were also used for characterisation of the material as waste. The 

Report on characterisation has been given in whole in the Appendix. 
 
The waste has been characterised as NON-HAZARDOUS. 
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8. CONCLUSION 

 
The above-mentioned testing methods show the usability and harmlessness of the 

material – copper slag (grit) as the sanding medium. The reports of the renowned companies 
given in the Appendix to this Report confirm the comments referred to above. All the 
performed analyses can be summarised in several points: 

 
1. All measured physical characteristics of the material indicate that it is excellent 

for application in sanding. 
 

2. The minimum number of cycles of use of the material is four. During four sanding 
cycles the material maintains the basic physical characteristics and its efficiency is 
not reduced. 

 
3. During the use of material harmful substances are not eluted and from the aspect 

of its impact on the environment it can be considered an inert material. 
 

4. Mineralogical composition of the material and present macro components make it 
safe for application from the aspect of quality of the environment. 

 
5. The material has been classified as NON-HAZARDOUS and after the use it can be 

deposited on the landfill of non-hazardous waste in compliance with the valid 
legislation. 

 
 

 
 
Place and time of test completion: 
Stara Pazova, June 02, 2016 

          
                                                   

Date of the Report delivery: 
June 02, 2016 
 
Report verified by:                            Report approved by: 
Head of MOL Laboratory      General Manager 
 
__________________________    _____________________________ 
Danijela Ilić, B.Sc.Chem.    mr Bojana Stanimirović, M.Sc.Biochem. 

 
The end of Test report 
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Slika 1. Akreditacija Instituta MOL d.o.o. 

 

NAPOMENA: Obim akreditacije je naveden na sajtu ATS-a (www.ats.rs) 
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Client
Commodity said to be
Scope of inspection

Bakar Komerc Stit doo, Kovin
'Copper slag (grit)
Analysis on as received samples

This is to report that we received sample of material said to be grit. Upon instructions received from
Messrs Bakar Komerc Stil doo, Kovin, we performed analyses on sample as received.

Upon the request of our principal sample was submitted to SGS laboratory, Turkey for physical-
mechanical characteristic (Mohs hardness test) and the findings reportbd by them in their work order
No.TR1600445 dtd 17 03 2016 are as follows:

MOHS Mohs hardness test
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The samole(s) to which the findings recoded Ferein (lne 'Findir,gs") relate was(were) drawn and / or provided by the Client or by a third party acting at
the Clienfs diiection The Findings constirute no warranty of rhe sample's representaliveness of any goods and strictly relate to the sample(s) The Company
accepts no liability with regard to the origin or source from which the sample(s) ls/are said to 0e extracted.

Cu slag/Grit
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Scope of inspection

Bakar Komerc Stil doo, Kovin
Cocper slag (grit)
Analysrs on as received samples

This is to report that
received from Messrs
Upon the request of
analyses. on delivered
follows

we received samples of material said to be copper grit, Upon instructions
Bakar Komerc Stil doo. Kovin, we performed analyses on sample as received.
our principal sample was submitted to Faculty of Chemistry, Belgrade for
sample and the find;ngs reported by them in their report dtd 21.03.2016 are as

Result

q!]qr4e! 0,63 ppm

i Conductivity of
1B 58 mS/mI aqueous exlracl

subcontractor iaboralory Faculty of Chemistry, Belgrade
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This is mostly cristalline sample.Three cfystaline phases were indetified' The most abundant

crystat phase is fayalite (olivine), 1fe'JrSO1 iromUic.symmetry'P?I- card 34-0t78 (over 60 wt
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Our referen ce. 1 41 1921 I2SOO

INSPECTION REPORT OF RADIOACTIVITY

Belgrade, 30th June 2014.

Commodity said to be Cooper grit A1
Bakar Komerc StilClient / Principat :

Scope of lnspection Analysis on as received sample

77!12

Hereby we certify that, we received a sample of material said to be
received from Messrs Bakar Komerc Stil, we performed ,nilyr", on

Upon the request of our principal sample.VINCA'- 
Beograd ( sample marked as

their report No. 1-588 dtd 27.06. 2014 are

cooper grit A1. Upon
sample as received.

was submitted to subcontracted lnstitute of Nuclear science
sample number 962) and the findings reported by them in

as follows:

a) SgmRle preparation: The preparation of the buitding
sifting and measuring in the appropriate measur"reit
equilibrium was not achieved in the sample.

b) Measurement methods- The
(HPGe) with relative efficiency

material consisted of drying at 1050C,
geometry (IAEA TRS 295).Radioactive

sample was counted using a high purity germanium detector
of 20 %, according to the method tAEn fifS ZgS

c) Measurement results: are presented in the Table 1

Table 1. Radionuclide concentratron in the sample (Bq/kg)

Measurement uncertainty is expressed as an expanded measurement uncertainty for the factork=2 which corresponds to a normal distribution witn a contidence level of g5%.

d) Conclusion- based on the results and according to Regulation on limits of radioactivecontamination of pe-ople, working and living eniironme-nt and decontamination (Official GazetteRS 38/11 dated 31.05'20'1 1.) we conclude-that the sample meets criteria of the existingRegulation. The measurement resurts appry onry to the iesteo sampre.
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These findings are reported herein
results, which remain with lnstitute

for convenience only and sGS has no liability for the subcontracted
of Nuclear Science "VINCA'- Beograd.
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The sample(s) to which the findings recorded herein (the "Findings") relate was(were) drawn and / or provided by the Client or by a third party acting at the
Crcnfsdireclion. The Findings oonstitute no warranty of the sample's representatrveness of any goods and striitly relate to the !amplels;. Tne Coripany accepts
no liatttity with regard to the origtn or source from which the sample(s) is/are said to be extracted.

Thisd@umentisissuedbythecompanyunderitSGeneralConditjonsolSerylbeaccessibleaalta!W.Theclient,s
attentbn is drawn to the linitation of liabiliiy, indemnification and lurisdiction issues defined therein.

Any other holder of this documentis advised that information contarned hereon reflects the Company's flndings at the time of its interventton only and within the
limits of Client's instructions. if any. The Company's sole responsjbrlity is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized alteration forgery or falsification of the content or appearance of this
documenl is unlawful and offenders may be prosecuted to the fuilest exlent of the law
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INSPECTION REPORT OF RADIOACTIVITY

No:2470114

Our referen ce: 1 41 1gZ1 I2SOO Belgrade, 30th June 2AM.

Commodity said to be .

Client / Principal :

Scope of lnspectron:

Cooper grit B1
Bakar Komerc
Analysis on as

stit
received sample

Hereby we certify that, we received a sample of material said to be cooper grit 81. Upon instructionsreceived from Messrs Bakar Komerc Stil, we performed analyses on sample"as received.

!Ro1ffre request of our principal sample was submitted to subcontracted lnstitute of Nuclear science"vlNCA' - Beograd ( sample marked as sampte number 86it;;; il; tinoingr reported by them intheir report No.1-S89 dtd 27.06.2014 are as foilows:

a) Sample preparation: The preparation of the building material consisted of drying at 1050C,sifting and measuring 
!n the appropriate measurement geometry (IAEA TRS 2g5).Radioactive

equilibrium was not achieved in the sample.

b) Measurement methods- The sample was counted using a high purity germanium detector(HPGe) with relative efficiency of 20 oh, according to the method IAEA TRS 29S

c) Measurement results. are presented

Table 1. Radionuclide concentration

in the Table 1

in the sample (Bq/kg)

Measurement uncertainty is expressed as an expanded measurement uncertainty for the factork=2 which corresponds to a normal distribution with a confidence level of g5%.

d) Conclusion- based on the results and according to Regulation on limits of radioactive
contamination of-pe_ople, working and living environme-nt and decontamination (official GazetteRS'38/11 dated 31 05 2011.) we conclude that the sample meets criteria of the existing
Regulation. The measurement results apply onry to the iested sample.

Sample no. Ra ,"rTh ooK
US

.2863 i 47tg 46115 460t80

liGS [tr:ritr,rri i.la Juriia Gaoarina 7b 11AlO Beoorad Serbia t t381 11) 71 55 ?75 I l3A1-11\ 71 5F,)76 r /1R1-11\ 71 qq )77



These findings are reported herein
results, which remain with lnstitute

for convenience only and SGS has no liability
of Nuclear Science .VlNCA" - Beograd.

for the subcontracted

The sample(s) to which the findrngs recorded herein (the "Findings") relate was(were) drawn and / or provided by the ctient or by a third party acting at theclient's direction The Findings constitute no n atranty of the sample's represeniativeness of any goods and stricity relate to the sample(s). The company acceptsno liability with regard to the origin.or source from which the sample(s) isTare said to be extracted.

This document is issued by the company under its General conditions of servlce accesslb/e ahttp //www.sos.com/tern.s and .ca0ditions.htm. The client,sattenlion is drawn to the limitation of liabitity, indemnification and jurisdiction issues defined theren.

Any other holder of this document is advised that information contained hereon reflects the company's findings at the time of its interventton only and within thelimits of client's instructlons, if €ny The company's sole responsibility is to its client and this document-does not exonerate parties to a lransaclion fromexercising all their rights and obligations under the trinsaction cocuments. Any unauthorized arteration, rorgery oi iirsincaiion or tne content or appearance of thisdocument is unlalvful and offenders may be prosecuted to the fullest extent of ihe law.
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