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SUMMARY WASTE HAZARD INDEX 

 

The purpose of the work is to determine the waste hazard class of the E---- Research Engineering 

Center LLP (hereinafter N----- ERG LLP) - sludge after gas cleaning. 

The objectives of these studies were to determine the content of various chemical elements in the 

mentioned sample, which can be potentially hazardous to the environment, as well as the collection 

and analysis of normative, methodological and scientific and technical documentation on the 

establishment of a waste hazard class and its classification. 

Results of work. In the process of research, the results of toxicological and chemical studies were 

studied. The selection and analysis of normative, methodological and scientific and technical 

documentation on the issues of determining the hazard class of production waste was carried out. 

Based on the results of chemical analyses of the sample submitted for analysis, the hazard class was 

calculated and substantiated. A conclusion has been drawn up. 
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Designations and abbreviations 

 

The following notations and abbreviations are used in this report: 

 

JSC - Joint Stock Company; 

MNE - Minister of National Economy of the Republic of K----------; 

GOST - the state all-union standard; 

unit зн. - unit values; 

LR50 - mean lethal dilution; 

Ministry of Emergency Situations - Ministry of Emergency Situations; 

Mm Hg - millimeters of Hg; 

Research Institute - Research Institute; 

OBV - estimated safe levels of exposure to harmful substances in the atmospheric air; 

ODE - approximate permissible level of substance in water; 

MPC - maximum permissible concentrations; 

MPC - MPC of harmful substances in the water of water bodies of drinking and cultural and domestic 

water use; 

PDKm. river. - maximum single MPC of harmful substances in atmospheric air; 

PDPC - MPC of harmful substances in soils; 

PDPC is the maximum permissible concentration of the substance in pithynium products (bread); 

PDKr.z. - MPC of harmful substances in the atmospheric air of the working zone; 

PDKs. page. - average daily MPC of harmful substances in atmospheric air; 

Items of the item. - loss during calcination; 

RGCP "Scientific and Practical Center for Sanitary and Epidemiological Ex-Pertisis and Monitoring" 

KZPP MNE of the Republic of K-------- - Republican State State Enterprise "Scientific and Practical 

Center for Sanitary and Epidemiological Examination and Monitoring" of the Committee for the 

Protection of the Rights of Claimants of the Ministry of National Economy of the Republic of K-----

---; 

RD - republican standard; 

RK - Republic of ----------; 



LPR - guidance regulatory document; 

SanPiN - sanitary rules and norms; 

LLP - limited liability partnership; 

GeoAnalytics Center - GeoAnalytics Central Laboratory; 

"NAC" - "Scientific Analytical Center"; 

Research Institute of Fire Safety and Civil Defense of the Emergency Situations Committee of the 

Ministry of Internal Affairs of the Republic of K---------. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

 

In accordance with the agreement No. 76-NIR/20 of 26.11.2020. The institution "E-------- Center" in 

December 2020 conducted chemical and analytical rbots to study the level of toxicity of the waste 

sample presented by N----- ERG LLP: sludge after gas treatment. 

Chemical and toxicological studies of the above-mentioned sample of waste were carried out in order 

to determine the hazardous properties that could have a harmful effect on the environment, pose a 

potential danger to human life and health as a result of the content of harmful substances such as lead, 

arsenic and other substances. In addition, the level of radiation danger and fire hazard was determined. 

Based on the results of chemical analyses of the production waste sample, the necessary parameters 

of environmental safety of the waste were selected and the necessary calculation of the waste hazard 

index was carried out according to tested regulatory documents. 

In the process of performing these studies, the characteristics of waste components were studied 

according to well-known scientific and technical sources, regulatory and methodological documents, 

which made it possible to establish the value of the standardized standard (especially on the micro 

component composition). 

The following regulatory documents were used: GOST 12.1.007-76 "System of labor safety 

standards. Harmful substances. Classification and general safety requirements, "Hygienic standards 

for atmospheric air in urban and rural settlements, approved by the Ministry of Internal Affairs of K-

------- No. 168 dated February 28, 2015 (Appendix 1 of the MPC for contaminants in the atmospheric 

air of populated areas, Appendix 2 of the MPC for harmful substances in the air of the working zone), 

Hygienic standards for non-hazardous environment (soil By Order of MNE of the Republic of K-----

-------- No. 452 dated June 25, 2015, Sanitary Rules "Sanitary and Epidemiological Requirements for 

Water Sources, Water Intake Places for Household and Drinking Purposes, Drinking Water Supply 

and Places of Cultural and Domestic Water Use and Safety of Water Bodies," approved by Order of 

MNE of the Republic of K----------- No. No. 209 dated March 16, 2015 

 

GENERAL INFORMATION 

 

At the Vo------------ station there is a boiler house designed for heating and hot water supply of service 

buildings and structures of the Vo-------- section. The boiler room operates only during the heating 

period. E--------- coal of the KSN brand serves as fuel for boilers. In the boiler room, the dust 

collecting equipment is the group cyclone TsN-15-600x8UP. 

N------- ERG LLP introduces more efficient gas cleaning technology with the help of an industrial 

gas treatment plant of model B30-1200 designed to clean gases of any combustion processes from 

harmful impurities. This project is a pilot project, and only one 1200 m3/h module is installed in the 

gas treatment building. 



Sludge after gas cleaning is formed in the process of complex cleaning of process gases from carbon 

oxides, sulfurous anhydride, nitrogen oxides and aerosols (suspended solid and liquid particles). The 

operation of gas treatment equipment will be carried out during the entire heating season (243 days a 

year). As it forms, the resulting sludge will be collected in a special container with subsequent transfer 

to a specialized enterprise under the contract. 

A sample of sludge was selected for toxicity and hazard class during pilot gas cleaning tests at the 

B30-1200 Model Industrial Gas Treatment Plant. 

2 RESULTS OF CHEMICAL ANALYTICAL WORKS 

WITH WASTE FROM N------- ERG LLP 

 

The waste to determine the hazard class was transferred to the Ekolimit Center Institution in 

November 2020. The waste name and its registration number are given in Table 2.1. 

Table 2.1 - Waste name and its registration number 

№ Waste name Waste registration number 

1 2 3 

1 Sludge after gas cleaning № 16768 

 

The waste sample was analyzed for its content of various organic and inorganic substances. 

2.1 Results of chemical analyses for the content of metals and organic substances 

In NAC LLP, analyses were carried out for the content of metals and organic substances in sample 

No. 16768 (sludge after gas purification) of N----- ERG LLP. The results of the metal content analyses 

are shown in table 2.1.1. 

Define Element PDKp Medium content 

in the soils of the 

world 

 

Content,% 

№ 16768 

 

1 2 3 4 

Zinc 0.011  0.005  0.039191 

Copper  0.0023  0.002  0.014757 

Iron   3.8  1.372634 

Manganese  0.15  0.085  0.025898 

Cobalt   0.001  0.000012 

Nickel  0.0035  0.004  0.031595 

Cadmium   0.00005  0.000041 

Lead  0.0032  0.001  0.006780 

Chromium   0.009  0.092518 

 

Note: in the table in bold, values   that are pre-higher than PDKp are indicated, in italics - values 

that exceed the average content in the world's soils. 

 

 



Table 2.1.1 shows that in comparison with PDPC, the sludge sample after gas treatment (No. 16768) 

contains excess amount of zinc (3.6 times), copper (6.4 times), nickel (9 times), lead (2.1 times). The 

remaining elements were found in an amount either close to PDKp, or in quantities no less than PDKp. 

Compared to the average content in the world's soils, the sludge sample after gas treatment (No. 

16768) contains an excess of chromium (10.3 times). 

Table 2.1.2 presents the results of analyses for the content of organic and inorganic substances in 

sample No. 16768 (sludge after gas cleaning), the enterprise of N------- ERG LLP. 

Table 2.1.2 - Results of chemical analyses for the content of organic and inorganic substances. 

Substance Content,% 

№ 16768 

1 2 

Organic substances moving in non-polar 

solutions-bodies (mineral oils and plasticizers) 

0.403 

 

Organic substances mobile in polar solutes 

(resins and monomers) 

0.0002 

 

Water  10,132 

Solid residue  9.985 

Carbon (carbon black)  79,479 

Sum of phenols  < 0.0000005 

SIS  < 0.0000001 

pH  6,86 

 

Table 2.1.2 shows that the main components of sample No. 16768 (sludge after gas treatment) are 

carbon (carbon black) (79.479%), the solid residue (9.985%), the mineralogical composition of which 

is given in section 2.2. The sample humidity was 10.132%. The sample also contains minor amounts 

of organic substances moving in non-polar solvents (mineral oils and plasticizers), organic substances 

moving in polar solvents (resins and monomers), phenols and SPAS. The aqueous extract of the 

tested sample is closer to neutral, since the pH is almost equal to 7. 

2.2 Mineralogical analysis of waste 

Mineralogical analysis of waste sample No. 16768 (sludge after gas treatment), presented by N----- 

ERG LLP, to perform work on calculation of hazard class, was performed by the group of mineral 

and petrographic studies of Geo Analytics LLP. 

Macroscopically, waste sample No. 16768 (sludge after gas cleaning) is represented by black powder. 

The sample was studied in immersion preparations with increases of 50-650x. 

The results of mineralogical analysis of waste sample No. 16768 are summarized in table 2.2.1. 

 

 

 

 



Table 2.2.1 - Results of mineralogical analysis of sample No. 16768 (sludge after gas treatment) 

No. p/n Minerals and splices Content,% 

 

1 2 3 

1  Carbonaceous material  76.0 

2  Amorphous clay substance  10.0 

3  Modifications of quartz (cristobalite, tridymite)  8.0 

4  Feldspar  3,4 

5  Glass phase  0.8 

6  Phosphates  0.8 

7  Chlorite  0.3 

8  Leucoxene  unit 

9  Mullit  unit 

10  Iron oxides and hydroxides  0.7 

Total:  100.0 * 

* The content of Fe2O3 = 0.78% is included in the composition of magnetite, oxides and 

hydroxides Fe. 

Sr = 0.05%, V = 0.002%, Cu = 0.005%, Ni = 0.005% as an impurity are contained in amorphous 

clay aggregates 

 

The main components (table 2.2.1) of sample No. 16768 (sludge after gas purification) are: 

carbonaceous substance (76%), amor-fused clay substance (10%), quartz modifications 

(cristobalite, tridymite) (8%), feldspar (3.4%). Glass phase, phosphates, chlorites, iron oxides and 

hydroxides, lei-coxen, mullite are also kept in the sample in tenths. 

2.3 Spectral and X-ray spectral analysis results 

Spectral and X-ray spectral analyses of waste sample No. 16768 (sludge after gas treatment) were 

performed to form the above component composition. Results of spectral analysis are given in Table 

2.3.1. 

Table 2.3.1 shows that in comparison with PDPC, sample No. 16768 contains an excess amount of 

copper (2.2 times), nickel (1.4 times), lead (1.2 times). The remaining elements are in an amount 

either close to PDKp, or in quantities several orders of magnitude less than PDKp. 

 

 

 

 

 

 

 

 



Table 2.3.1 - Results of spectral analysis of waste sample 

Element PDKp 
 

World Soil Average 
 

Content,% No. 16768 
 

1 2 3 4 

Sr   0.03  0.05 

Co   0,001  0,0015 

Zn  0,011  0,005  0,006 

Y   0,005  0,003 

Cu  0,0023  0,002  0,005 

Sn   0,001  0,0008 

Mo   0.0002  0.0004 

Ba   0.05  0.06 

Ni  0,0035  0,004  0,005 

Mn  0.15  0.085  0.03 

V  0,015  0,01  0,002 

T   0.46  0.1 

Pb  0,0032  0,001  0,004 

Cr   0,009  0,015 

Network   0.00001  0.000015 

Зр   0,03  0,1 

Nb   0,002  0,0008 

Ha   0.003  0.0015 

P   0,08  0,05 

Notes: 

1 * ne Bi, As, CD, Au, Be, B, Hg, Sb, Tl, Ta, Ge, W, Li, Sc, Yb, Ce, In, La, U, Gd, Hf. 

2. In the table, fonts are printed, DPDCP, chicken-siva - illumination, surpass the average, in 

the soils of the world. 

 

 

Compared to the average content in the world's soils, the waste sample contains an excessive amount 

of strontium (1.7 times), cobalt (1.5 times), zinc (1.2 times), molybdenum (2 times), barium (1.2 

times), chromium (1.7 times), silver (1.5 times), zirconium (3.3 times). 

Results of X-ray spectral analysis of waste sample No. 16768 (sludge after gas cleaning) are given in 

Table 2.3.2. 

Table 2.3.2 shows that silicon oxides (15.24%), aluminum oxides (4.72%) constitute the basis of the 

sludge after gas cleaning (No. 16768), which is 19.96% of the total of all components in this sample. 

Sample calcination losses reached 77.44%. In addition, oxides of sodium, magnesium, phosphorus, 

potassium, calcium, titanium, iron and ce-p are also present in the studied sample. 

Table 2.3.2 - Results of X-ray spectral analysis of sample No. 16768 

Components Content,% 

1 2 

Na2O 0,31 



Components Content,% 

1 2 

MgO 0,11 

Al2O3 4,72 

SiO2 15,24 

P2O5 0,66 

K2O 0,09 

CaO 0,45 

TiO2 0,20 

MnO <0,01 

Fe2O3 0,78 

p.p.p. 77,44 

Total: 100,00 

Sобщ. 0,32 

 

2.4 Radiometric analysis results 

The Department of Radiation Hygiene and Radiology of the RGKP "Scientific and Practical Center 

for Sanitary and Epidemiological Examination and Monitoring" KGSEN conducted studies of the 

radioactivity of waste sample No. 16768 (sludge after gas treatment) of N---- ERG LLP. Sample 

measurement results are given in Table 2.4.1. 

Table 2.4.1 - Sample measurement results 

Sample 

No. 

Sample name Specific effective 

activity of radio 

nuclides, Bq/kg 

Acceptable level 

1 2 3 4 
16768 Sludge after gas cleaning 37 ± 12 1000 

 

The specific effective activity of natural radionuclides in the tested sample No. 16768 (sludge after 

gas treatment) of N----- ERG LLP was 37 ± 12 Bq/kg (allowable level of 1000 Bq/kg), which 

indicates the absence of external radioactive contamination (Uniform sanitary-epidemiological and 

hygienic requirements for goods subject to scannitological-epidemiological by the decision of the 

commission of the customs union No. 299 of 28.05.2010). 

2.5 Toxicological Research Results 



Toxicological studies to determine acute toxicity were carried out in the Laboratory of Toxicology of 

Polymers and Other Chemicals of the RGKP "Scientific and Practical Center for Sanitary and 

Epidemiological Examination and Monitoring" of the MNE MNE in an expert report on laboratory 

animals (white mice and rats). 

A sample of sludge after gas cleaning (No. 16768) is a paste-different mass of black without odor, 

partially soluble in water. 

Toxicological studies of waste sample No. 16768 (sludge after ha-zoo purification) were determined 

by the value of LD50, which was established on white mice of both sexes, weighing 20-25 g. The test 

animal was injected into the stomach using a probe at a dose of 5000 mg/kg of animal body weight, 

which is maximum for administration. The observation period of 7 sv-current, during which changes 

in the group of experienced gyo-vols were recorded. 

The clinical picture of acute and chronic poisoning with selectively acting irritants is dominated by 

symptoms of eye mucosal irritation. 

The test substance was applied to the trimmed areas of the rat’s side-top and slightly rubbed with a 

glass stick. The skin response was recorded at the end of the exposure, at 1 and 16 hours after single 

application, and evaluated against a symmetrical skin area of the same animal (opposite side surface 

area). Functional disorders of the skin are characterized by the appearance of various degrees of 

erythema, swelling, cracks, ulcerations, changes in skin temperature, the soon-to-be permeability of 

the epidermis, a decrease in skin resistance to constant electric current, and a decrease in its 

neutralizing ability. 

When studying the local effect of the substance on the mucous membrane of the eye, the studied 

product in the form of a concentrated solution is buried in the conjunctival sac of the rat's eye (at least 

3 animals) in the amount of 1 drop. Solids are added in an amount of 50 mg (particle dispersion up 

to 10 microns). After adding the substance for 1 min, the lacrimal-nasal nail is pressed at the inner 

angle of the eye. The substance is introduced once. 

The development of ulcerations of the mucous membrane of the eyes, haze of the cornea, scar changes 

of the eyelids indicates the presence of a sharply elicited irritating effect in the substance. 

Toxicological studies of waste samples showed: 

- no fatality was observed in animals and the average fatal dose of LD50 was not achieved; 

- a single application of waste on the cut side surface of rats had no skin irritating effect - no visible 

changes on the skin of the experimental area (absence of hyperemia) were recorded (0 points); 

- introduction of the extract from the sample into the conjunctival sac of the eye of Kreli-Ks caused 

a slight increased lacrimation, which was regarded as the presence of slight irritation (2 points). 

According to GOST 12.1.007.76 "Harmful substances. Classification and general safety 

requirements, "according to the parameters of acute toxicity (LD50 > 5000mg/kg), the tested sample 

No. 16768 (sludge after gas treatment) refers to substances of hazard class IV (low-hazard), or to 5 

class (non-hazardous) in accordance with the Technical Regulations of the Republic of K------------. 

2.6 Fire Hazard Results 



Tests for fire hazard of waste sample No. 16768 (sludge after gas cleaning) were carried out in the 

test fire laboratory of JSC "Research Institute of PB and GO" KChS of the Ministry of Internal Affairs 

of the Republic of K----------. Tests were carried out at air temperature - 19O С, relative air humidity 

- 63%, atmospheric pressure - 689 mm hg. 

According to the test results (Appendix A) in accordance with the Technical Regulations of the 

Republic of Kazakhstan "General Requirements for Fire Safety" (Order of the Ministry of Internal 

Affairs of the Republic of K--------- No. 439 of 23.06.2017), sludge samples after gas cleaning (No. 

16768) belong to the group of non-combustible materials. 

3 PROCEDURE FOR DETERMINATION AND CALCULATION OF WASTE HAZARD CLASS 

OF NIITZ ERG LLP 

The procedure for determining the waste hazard class is established in accordance with the document 

adapted with GOST 30774-2001 "Waste Hazard Certificate. General Requirements, "GOST 

12.1.007-76" Occupational Safety Standards System. Harmful substances. Classification and general 

safety requirements, "and is based on a statistical model that takes into account experimental data on 

the hazardous properties of various waste substances by applying a probabilistic approach to 

quantifying the environmental safety of waste. 

According to the above GOST 30774-2001 the environmental hazard of waste is a quality that is a 

set of hazardous properties that are in functional unity and characterize the ability of the waste to 

have a negative impact on the environment and human beings. At the same time, the component of 

the waste is any component of it (for example, a chemical compound or in turn its component, which 

retains the basic properties under normal conditions), for which it is possible to form a system of 

indicators that are used to assess the risk of waste. 

Using the mineralogical composition of the latter to form a component composition of the studied 

waste makes it possible to establish in the composition of which compound one or another element 

is included, it is either in free or in bound form. 

In addition, knowledge of the structure of the compounds makes it possible to make a choice of 

parameters, in particular solubility, which, among other parameters, has a significant influence on the 

value of the hazard index. 

Compounds and elements that are part of the studied production waste of the enterprise can be 

conditionally divided by quantitative content into macro elements, the content of which ranges from 

several percent to several tens of percent, and trace elements, the content of which, as a rule, ranges 

from several hundredths (thousandths) or ten percent to one percent. 

The main macro waste component properties are listed below. 

According to the expert opinion, incineration wastes are usually in the form of soot, a highly dispersed 

product containing in its composition coal particles with various organic and inorganic components. 

There are common soot formed in the chimneys of furnace pipes, boiler houses, car exhaust, and 

industrial carbon. The waste (sludge) presented for the study belongs to the first group of substances 

and contains up to 1/3 of pure carbon, cha-sticks of coke (coal), ash, mineral substances, sulphur and 

residues of other raw materials. Up to 0.03% of 1,2-benzapirene, which is one of the main most 



dangerous carcinogens, was found in sage from furnace pipes. The name and neck of its content is in 

the saiga made of coke, the largest - in the saiga made of coal. 

High levels of carbon dioxide (carbon black) in the air led to increased morbidity in the population, 

especially in the upper respiratory tract and lung diseases. The occupational incidence is represented, 

in OS, by anthracosis and dust bronchitis, the main influence on their development and flow is the 

content of silicon dioxide in coal dust - the higher it is, the more pronounced the disease clinic. With 

long-term skin cover with soot and coal dust, dry skin, purulent diseases, dermatitis and allergic 

dermatoses are observed. When pop-Denmark in the eyes, conjunctiva tattoo, conjunctivitis, crush of 

the cornea was noted. The content of carbon black (carbon) is normalized in the atmospheric spirit of 

populated areas and is 0.15/0.05 mg/m3 (maximum daily/average daily). 

Silicon oxide. Physical and chemical properties. Silicon oxide is a hard mineral polymer (SiO2) x. 

For SiO2, there are Cree-stallic modifications of quartz, tridymite and cristobalite, as well as the 

amorphous SiO2 melt (quartz glass). 

Physiological mechanism of dust influence SiO2. When dust-laden air passes through the airways 

during inhalation and exhalation, it is released from particles suspended in it as a result of inertial 

dust-separation (mainly particles larger than 10 μm are retained in the nasolabial passages and 

nasopharynx), sedimentation (particles up to measure by ten micrometers are deposited throughout 

the tracheobronchial tree) and clashes with the mucosa during chaotic Brownian movement (even 

smaller particles settle mainly in the deepest parts of the lungs and in the nasal passages). 

Particles penetrating into the deepest parts of the respiratory tract (the so-called pulmonary, or 

alveolar region, in which terminal bronchioles and all lying below are usually included) have a special 

role in the development of chronic dust damage to the lungs, combined with prolonged dust retention 

in them. This is the so-called thin or respirable dust. However, all dust particles that are deposited at 

any level of the respiratory tract have a harmful effect. Therefore, the concentration of respiratory 

dust is of interest only in combination with the sum concentration of winding dust. 

General nature of the action. With deposits in light finely dispersed particles of amorphous SiO2, 

some manifestations of the resorptive general toxic effect of silicic acid, in particular on the liver, are 

noted. One-to-two primary pathological changes develop at the sites of deposition of cha-sticks 

(mucosa of the respiratory tract and digestive tract) and delay (lung parenchyma and lymph nodes). 

General manifestations of the harmful effect of SiO2 on the body (metabolic disorders, changes in 

reactivity, immunopathological phenomena, etc.) are secondary. 

A typical disease from silica-containing dust is silt goats, which is characterized by a combination of 

all these local and general effects. 

Silicosis in humans. The accumulation of SiO2 in the lungs and tracheobronchial lime-fossils in 

persons working in a dusty atmosphere is accompanied by pata-logoanatomic changes that are similar 

to those described above. These disorders lead to a change in the radiological picture of the chest 

organs. 

The duration of the development of silicosis (the so-called dust experience of the sick) ranges from 

several months to decades, depending on the degree of dust fibrogenesis, the level of dust content of 

the working atmosphere, the concomitant effect of other adverse factors (heavy physical activity, 



cooling microclimate, irritating gases, CO), which can increase the silicone hazard of labor, and, 

finally, from the individual sensitivity of the body The latter explains that even in the same industrial 

conditions, some people can get silicosis for the first time years after the start of work, others - only 

after many years, and others - finish their professional work without obvious signs of illness. An 

important factor in this variability is the uneven effectiveness of self-cleaning mechanisms: great 

importance is given to differences in general and, in particular, immune reactivity. All these factors 

in turn depend on the state of the environment. 

Microcomponents include copper, nickel, lead, etc. 

Copper. Content in nature. The average copper content in the earth's crust is 4,7 10-3%. The average 

copper concentrations in river and lake water are 7 μg/l, in soil 15-20 mg/kg, the weight fraction of 

copper in plants is 2 10-4%. 

Toxic effect. Soil microflora. Copper and its compounds are very toxic for soil microflora. After 

treatment with cuprosan and Bordos mixture, the total number of microorganisms in the soil 

decreased by 21 - 27%. Copper noticeably supports the mineralization of nitrogen. At the same time, 

some microorganisms isolated from soil or active sludge are able to accumulate copper. 

Plants. The level of copper in the soil, which reduces the crop or height of the plant by 5-10% and is 

considered toxic, is 20 million-1 (oats) and 18 million-1 (clover) for copper. The copper content in 

the soil at the level of 6-15 mg/kg is considered insufficient, 15-60 mg/kg is normal and 60 mg/kg is 

excessive. Excess copper in the soil leads to the development of chlorosis in plants. 

Hydrobionts. Copper compounds are very toxic to all representatives of aquatic fauna and flora; this 

explains their use as algicides. Broom copper itself is moderately toxic to fish, while its soluble salts 

(chlorides, nitrates) are toxic at concentrations of 0.01-0.02 mg/l. 

The general nature of the action on warm-blooded. Copper belongs to the group of highly toxic metals 

capable of causing acute poisoning, having a wide range of toxic effects with various clinical 

manifestations. The ability of its ions to block SH groups of proteins, especially enzymes, plays a 

decisive role in the mechanism of toxic action with copper. 

Nickel. 53 nickel minerals are known. It is found in various ores in the form of sulfur, arsenic and 

silicic compounds. In sulphide copper-nickel ores, nickel in an amount of 0.3-5% is contained in 

pentlandite minerals, in lidemite, millerite (NiS). The ratio of copper to nickel varies from 0.5 to 0.8 

in sla-bomber and from 2 to 4 in high-honey ores. Nickel in the amount of 1-2% is contained in non-

pouite minerals, garnyerite. 

The average nickel content in the earth's crust (5/75) is *10-4%, in the granite layer of the crust of 

continents – 26*10-4%. The concentration of nickel in sea water is 0.5 μg/l, while the medium-low 

concentration of nickel in non-biogenic particles (clay silts) is equal to 225*10-4%, in biogenic (lime 

silts) - 30,0*10-4%. In soils, the nickel level is up to 40 μg/g or 5*10-3%. 

In the Aktobe region of Northern K---------, for example, there is a geochemical lead enriched with 

nickel, the source of which is rocks - sickle-tinites; in soils, the nickel content is from 133 to 2400 

mg/kg. Here, pasture and other plants contain tens of times more nickel than in neighboring areas. 

Nickel huts-current contributes to the fact that cattle and sheep show spe-digital lesions of the cornea 

(keratitis, conjunctivites), which bind to the bovine entry of nickel into the body of animals. 



Nickel is able to migrate, but its migration, like other trace elements, is complex. 

On the one hand, nickel migrates from soil to plants, surface and underground waters, on the other 

hand, its amount in soil is constantly replenished due to the destruction of soil minerals, the death and 

decay of plants and microorganisms, as well as by application to soil with precipitation, fertilizers, 

etc. Those diverse processes ensured natural equilibrium and soil stability, excluding geochemical 

provinces. 

In the migration of nickel from soil to plants, the solubility of compounds in which the trace element 

is contained in soils and which in turn depends on the pH of the soil plays a major role. Weakly 

mobile nickel in acidic soils at pH = 6.7 and below shows poorly soluble nickel oxide precipitated. 

In an alkaline medium, at pH = 7,5 10,5, nickel is converted to soluble, mobile and extremely toxic 

forms. The presence of organic acids in the soil contributes to the formation of easily soluble nickel 

compounds. A study of the content of metal in different granulometric fractions of soil showed that 

a significant part of it is end-trimmed in small, silty, humus-rich fractions of soil. 

Lead. Content in nature. The lead content in the earth's crust is 1.6.10-3%. The most important lead-

containing minerals include galenite (lead shine) PbS, anglesite PbSO4, cerussite PbCO3. 

Toxic effect. Microflora. Excessive lead content in soil leads to a decrease in the number of main 

representatives of soil micro biocenosis. The degree of lead current content for microflora depends 

on the type of soil: in chernozem, the neutralization of toxicity occurs faster than in sodas. Lead 

concentrations of 0.07 mg/L inhibited biological wastewater treatment and 0.1 mg/L affected the 

active sludge. 

Plants. The level of lead that reduces the crop or height of the plant by 5-10% is considered toxic and 

amounts to 50 ppm for oats and clover. The lowest concentration of lead in the soil, which had an 

effect on grasses, is 364 mg/g, on trees - 1600 mg/g. 

Hydrobionts. Intoxication manifestations in most fish species are observed at lead concentrations of 

0.1-0.4 mg/l. 

The general nature of the action on warm-blooded. Lead is moderately toxic. It causes chronic 

poisoning with a wide variety of clinical manifestations: the ability to affect the central and peripheral 

nervous system, bone marrow and blood, vessels, protein synthesis, the genetic apparatus of the cell 

and have a gonadotococcal and embryotoxic effect. 

Poisoning by non-inhalation routes. Animals. LD50 in peritoneal administration to mice (mg/kg) for 

lead (II) oxide 217; lead oxide (IV) - 291, lead sulfate - 600, for glass crystal cement containing lead 

oxide (II, IV) - 17.7 g/kg; LD50 PbSO4 for rats 282. The threshold dose in/peritoneal administration 

to mice, judging by the change in body weight and blood content of SH-groups, for PbO -36.1; for 

PbO2 - 48.5 mg/kg. 

Man. According to literature, death causes a single intake of lead in a dose of 155-454 mg/kg. Acute 

and chronic poisoning when getting into the stomach with food and water is quite large amounts of 

lead - over 5 mg/kg - are found mainly in everyday life. 

Chromium element VI of the periodic system. Chromium is an element with global scattering. The 

content in the earth's crust is 8.3.10-z%, however, it is not found in the elementary state in nature. 



Toxic effect. Chromate and potassium dichromate at a concentration of 1 mg/l give a bitter taste of 

intensity in Z points. The smell is not felt even at a concentration of 50 mg/l. Chromium (III) sulfate 

at a concentration of 4 mg/L (based on Cr) gives water an unpleasant odor. 

Mikloflora. Chlorine has a toxic effect on microflora of biological wastewater treatment facilities at 

a concentration of 2-5 mg/l; the concentration of 0.01 mg/l inhibits BOD, and 0.05 mg/l - nitrification. 

The MPC of chromium (VI) in wastewater, a pyugtsih post for biological treatment, is not normalized, 

for chromium (III) 2.5 mg/l is established. 

Plants. Water containing 5 mg/l of chromium is harmful to plants; at a concentration of 10 mg/l, 

chlorosis is observed, and at 15-50 mg/l, plant growth is delayed. 

Hydrobionts. LK50 of chrome (VI) for fishes makes 30 - 50 mg/l, concentration of 0.02 mg/l is even 

dangerous to salmons. LK50 chromium (III) for fish - 117; LK50 chromium (VI) for daphnium - 0.22 

mg/l. 

General nature of the action. The toxicity of chromium compounds is directly dependent on its 

valence: the most poisonous chromium (VI) compounds, highly toxic chromium (III) compounds, 

metallic chromium and chromium (II) compounds are less toxic. Regardless of the route of 

administration, the kidneys are primarily affected. Liver and pancreatic functions also suffer. 

It is known that chromium has a carcinogenic effect, affects the CNS, has a damaging effect on 

reproductive function. 

Man. The chrome (VI) aerosol irritation threshold for the most sensitive individuals was 0.0025 

mg/m3, the concentration of 0.0015 mg/m3 did not cause an effect. With a high content of chromium 

in the air in the first days, runny nose, sneezing, small nasal bleeding. By the end of the first week, 

acute rhinitis develops, gradually turning into sub atrophic and atrophic. Lesions of the subordinate 

cavities of the nose are possible. 

Acute poisonings with predominant involvement of deep respiratory tract at inhalation of chromic 

acid fog in concentration of 20-30 mg/m3 are described. In some cases, cough with sputum, difficulty 

breathing, after 2 days, an increase in the pace of breathing, shortness of breath, cyanosis, wheezing 

in the lungs. 

Sanitary regulations for each individual waste component, environmental and toxicological 

indicators, as well as their physical and chemical characteristics serve as a measure of the probability 

of harmful effects of individual waste components. The search for these environmental safety 

parameters is carried out from officially published reference books. 

The parameters of sanitary and hygienic safety include such indicators of the substances studied as: 

PDKp, PDKv (ODE), PDKr. (OBV), PDKss. (PDKm. river) (OBV), PDKpp, hazard classes in water, 

working area, atmospheric air. 

The value of the relative environmental safety parameter (Xi) is determined by dividing the sum of 

points for all parameters for which information is available by the number of these parameters. The 

total number of parameters in the system, taking into account the information support indicator, is n 

+ 1 and for the half system will be 13 (Table 3.1). 



Table 3.1 - Priority list of hygienic and environmental safety parameters and their corresponding 

levels 

Environmental safety parameters Environmental Safety Levels 

I II III IV 

1. PDPC, mg/kg <5 5-200 200-104 >104 

2. PDPC (ODE), mg/dm3 <0,01 0,01-0,1 0,1-1 >1 

3. PDKr.z. (OBV), mg/m3 <0,1 0,1-1 1-10 >10 

4. PDKs. page. (or PDCMr), (OBV) <0,01 0,01-0,1 0,1-1 >1 

5. Hazard class in water 1 2 3 4 

6. Hazard class in the work area 1 2 3 4 

7. Hazard class in the air 1 2 3 4 

8. LD50, mg/kg <15 15-150 150-5000 >5000 

9. Solubility, g/dm3 - 0,1-1,0 <0,1 Insoluble 

10.Lg S /PDKв >5 5-2 1,9-1,0 <1,0 

11. PDKpp <0,01 0,01-1,0 1,0-10 >10 

12. Carcinogenicity  Proven for 

humans  

Proven for 

animals 

There is a 

possibility for 

animals 

Not 

carcinogenic 

(proven) 

13. Indicator of information support <0,5 

(n<6) 

0,5-0,7 

(n=6-8) 

0,71-0,9 

(n=9,10) 

>0,9 

(n>11) 

 

The relative environmental safety parameter for the i-th waste component (Xi) is related to the unified 

relative ecologic safety parameter (Zi) by the ratio: 

3

1

3

4
−=

Xi
Zi                                                                                                   (1) 

The relationship between the standardized environmental safety standard of the 1st waste component 

(Wi) and the standardized unified environmental safety parameter of the 1st waste component (Zi) is 

established by the following function: 

 

             --    4- 4/Zi          for  1Zi<2 

Lg(Wi)  ---    Zi                 for 2Zi<4                                                          (2) 



             --   2+4/(6-Zi)      for 4Zi<5 

 

Waste toxicity index is calculated by formula: 

=
n

KiKc
1

,                                                                                                   (3) 

where is 

Kc  - the waste toxicity index; 

Ki  - toxicity index of the i-th component of the waste; 

n - is the number of components in the waste. 

Toxicity index of the i-th component of waste (products) () is calculated by formula: 

Wi

Ci
Ki =                                                                                                         (4) 

The present Recommendations regulate that the calculation must comply with the condition of full 

accounting of all components included in the waste, that is: 

 =
n

Ci
1

 106, (мг/кг)                                                                                      (5) 

The value of the waste hazard class is determined by its toxicity index (Ki) values, according to the 

data given in Table 3.2. 

 

 

 

 

 

 

 

 

 

 

 



Table 3.2 

Hazard Class Total Waste Component Index (Кс) 

1 2 

I more 10000 

II 10000-1000 

III 999-100 

IV 99-10 

V less 10 

 

The following are the results of calculation of the hazard class of the waste sample of LLP N----- 

ERG: No. 16768 (sludge after gas cleaning). 

Analysis of the chemical composition of the waste made it possible to form its given component 

composition, calculate the hazard index of each component and their sum. 

To justify the waste hazard class, the environmental safety parameters of the waste components of 

the enterprise were selected and a standardized standard was calculated. 

Results of calculation of hazard class of waste sample No. 16768 (sludge after gas cleaning) are given 

in Table 3.3. 

From Table 3.3 it can be seen that the sludge sample after gas cleaning is represented mainly by 

carbonaceous substance (76%), amorphized clay substance (7.6%), quartz modifications (8%) and 

feldspar (3.4%). 

 

 

 

 

 

 

 

 

 

 



Table 3.3 - Results of calculation of hazard class of sample No. 16768 (sludge after gas cleaning) 

Waste Components Content,% 
Standardized 

Standard (Wi) 

Waste 

concentration, 

mg/kg 

Waste 

Toxicity 

Index 

1 2 3 4 5 

Carbon (carbon black), solid 

residue: 
- - - - 

carbonaceous substance 76,00000 47863 760000 15,879 

amorphous clay substance 7,61023 87096 76102,3 0,874 

quart modification (cristobalite, 

tridimite) SiO2) 
8,00000 100000 80000 0,800 

feldspar 

(plagioclase) 

Na[AlSi3O2]( albite) 

Ca[Al2Si2O8]( anorthite) 

3,40000 40738 34000 0,835 

steklofaza 0,80000 60256 8000 0,133 

phosphates Ca5[PO4]3(F,Cl,OH) 0,80000 47863 8000 0,167 

Chlorite 

Mg3Si4O10(OH)2Mg3(OH)6 

(sheet silicate)  

0,30000 40738 3000 0,074 

iron oxides and hydroxides  

FeО, Fe(OH)2 
0,70000 30200 7000 0,232 

Organic substances moving in 

non-polar solvents (mineral oils 

and plasticizers) 

0,40300 13183 4030 0,306 

Organic substances mobile in 

polar solvents (resins and 

monomers) 

0,00020 1380 2 0,001 

Zn 0,03919 2512 391,91 0,156 

Cu 0,01476 1288 147,57 0,115 

Fe 1,37263 25119 13726,34 0,546 



Mn 0,02590 2692 258,98 0,096 

Ni 0,03160 295 315,95 1,071 

Pb 0,00678 295 67,8 0,230 

Cr 0,09252 3311 925,18 0,279 

amount 100,00  21,8 

 

It is also seen that the studied sludge sample has a total environmental hazard index of the order of 

21.8 units. 

The indicated value of the total hazard index of the waste under consideration is mainly due to 

carbonaceous substance (15.879 units), amorphized clay substance (0.874 units), feldspar (0.835 

units), quartz modifications (0.8 units), nickel (1.071 units), which account for 89% of the total hazard 

index of excised waste. The value of the total hazard index of 21.8 units makes it possible to attribute 

the waste in question, according to the value of its average sum hazard index, to material having 

hazard class IV (low-hazard waste). 

CONCLUSION 

In accordance with the agreement No. 76-NIR/20 of 26.11.2020. The institution "E------ Center" in 

December 2020 conducted chemical and analytical analysis to study the level of toxicity of the waste 

sample presented by N----- ERG LLP: sludge after gas treatment. 

Chemical and toxicological studies of the above-mentioned sample of waste were carried out in order 

to determine the hazardous properties that could have a harmful effect on the environment, pose a 

potential danger to human life and health as a result of the content of harmful substances such as lead, 

arsenic and other substances. And also determined the level of radiation hazard and fire hazard. 

Based on the results of chemical analyses of the production waste sample, the necessary parameters 

of environmental safety of the waste were selected and the necessary calculation of the waste hazard 

index was carried out according to tested regulatory documents. 

The main components of sample No. 16768 (sludge after gas purification) are: carbon (carbon black) 

and solid residue, the mineralogical composition of which is carbonaceous matter (76%), amorphized 

clay matter, modifications of quartz (cristobalite, tridymite), feldspar. Also, in tenths contain glass 

phase, phosphates, chlorites, iron oxides and hydroxides, leucoxene, mullite; in minor amounts there 

are organic substances moving in non-polar solvents (mineral oils and plasticizers), organic 

substances moving in polar solvents (resins and monomers), phenols and SPAS. The aqueous extract 

of the tested sample is closer to neutral, since the pH is almost equal to 7. 

According to radiological studies, the specific effective activity of natural radionuclides in the tested 

sample No. 16768 (sludge after gas treatment) was 37 ± 12 Bq/kg (permissible level of 1000 Bq/kg), 

which indicates the absence of external radioactive contamination. 

According to toxicological studies and according to GOST 12.1.007-76 "System of occupational 

safety standards. Harmful substances. Classification and general safety requirements "the studied 



waste sample No. 16768 (sludge after gas cleaning) refers to substances of hazard class IV (low-

hazard), or to class 5 (non-hazardous) in accordance with the Technical Regulations of the Republic 

of K--------, irritating effect on the skin does not have (0 points), on mucous eyes - weakly expressed 

(2 points). 

The procedure for determining the hazard class of industrial waste is established in accordance with 

the document adapted with GOST 30774-2001 "Waste Hazard Certificate. General Requirements 

"and GOST 12.1.007-76" Occupational Safety Standards System. Harmful substances. Classification 

and general safety requirements, "was based on the use of hygienic regulations and toxicometry 

parameters as the most significant in assessing the possible harmful effects of industrial waste. 

According to the results of tests for fire hazard, waste sample No. 16768 (sludge after gas cleaning) 

belongs to the group of non-combustible materials. 

The procedure for determining the hazard class according to the method we tested is based on taking 

into account experimental data on the hazardous properties of time-personal substances included in 

the waste by applying a probabilistic approach to the quantitative assessment of the environmental 

safety of waste. The inequality 103  K  102 corresponds to the third hazard class, 102  K  10 

to the fourth hazard class and 10  K  1 to the fifth hazard class. 

The results of the determination of the waste hazard class of N------- ERG LLP No. 16768 

(sludge after gas treatment) submitted for analysis and determination of the hazard class in 

November 2020, made it possible to assign it to the fourth hazard class (low hazard), with the 

value of the total hazard index of 21.8 units (10 < 21.8 < 100). 

The indicated value of the total hazard index of the waste under consideration is mainly due to 

carbonaceous substance (15.879 units), amorphized clay substance (0.874 units), feldspar (0.835 

units), quartz modifications (0.8 units), nickel (1.071 units), which account for 89% of the total hazard 

index of excised waste. 
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The report was based on a test conducted in late 2020. The report analyzed material from a recent 

test that was conducted on a Coal Station using UR One Inc. technology.  

 

The importance of the report is not what it found but what it didn't find. Toxic materials.  

 

This shows that our process not only collects all the impurities from the emission stream but 

also turns them into as benign elemental products as physically possible given the toxic inputs. 

Obviously, Lead, chromium, arsenic is still toxic in elemental form, but our process allows 

them to be collected as they are not bonded to any oxides which requires significant refining 

and energy to break bonds. 

 

 

The study of carbon obtained at a coal-fired boiler house in the city of E-------. Three samples are 

presented in the file "Test report for E-------- power plant test and installation carbon", 1. Sludge is 

carbon obtained from the flotation machine, 2. Sludge is the sludge collected from the bottom of the 

flotation machine (mainly heavy fraction), 3. Ash is ash that is contained in flue gases (ash is 

collected from under the cyclones to the gas cleaning unit).  

 

During the operation of the complex, a time interval of 40 hours was maintained. During this time, 

collected: - carbon 4,394 kg with approximately 12-15% humidity. - Sludge in the flotation 

unit (excluding losses) 85.5 kg. The volume of flue gas supplied to the Unit for cleaning was in 

the range of - 1,234 Nm3/h (Average value). At the outlet after installation, the volume of purified 

air was in the range of - 4,740 nm3/h (average value). Our system introduces make up air as part 

of the process. Therefore, you will always see more air out than in. The new Generation 4 system 

which will be sized to process any plant that has a capacity of equal or greater to 10MW and will 

not use make-up air. 

As a reminder only 1 UR One (Model B30-1200m3/hr. system) was used in this test. The test is 

ongoing and more data will be available in subsequent documents. The coal plant has a maximum 

nominal capacity of 300MW. A generation 4, UR One system will eventually treat all emission 

from this plant. Our generation 4 design models are attached (1st picture in gallery) This new scaled 



design can be duplicated to treat emissions up to 1700MW or greater. Each module tower has its 

own chimney! It boosts it own control system, collection tank and compaction system for the 

carbon into brickets which then can be collected and refined. These parallel modules are each 

independent, so the system has its own built-in redundancy for large installation.  

Each tower module is rated for 35,000 m3/hr.  

Consisting of 7 x 40ft containers stacked. 

 

A 300MW power plant would require: 
130 tower modules 

Power consumption total: 40 Kw x 130 = 5.2MW 

Water fill on commissioning:  2600m3.  

 

Therefore, a 300MW power plant would require only 5.2MW electrical to operate the emission 

cleaning portion of SO2, CO, CO2, NOx emissions!  

No thermal is required for our technology.  

No FGD (Flue Gas Desulfication) system is required! 

The water is filtered and recycled thru the system. Hourly consumption once in operation would 

depend on geographical location and humidity levels.  

                                                     Picture Gallery 

  

 

  

 



 

 

 

 

 

 

 
 


