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Abstract. Electric arc furnace (EAF) dust is a complex multi-component waste of metallurgical industry, containing such valuable elements as iron and 

zinc. However, in addition to iron and zinc, EAF dust can be contaminated with various impurities, in particular chlorine, which complicates its 
subsequent processing. The authors investigated the possibility of chlorine removal from EAF dust by static washing with water. The main parameters 
are washing time, temperature mode, solid-to-liquid ratio, as well as the possibility of reuse of the waste water after washing. During the research, 
the  optimal values of these parameters were determined: washing time of 1 h, solid to liquid ratio of 1:5 – 1:10 and temperature in  the  range 
of 20 – 40 °C. The main chlorine-containing phases in the dust are NaCl and KCl, which is confirmed by the transition of Na+, K+ and Cl– ions into 
solution. The maximum transition of chlorine reaches 98 %, while its content in the dust decreases from 2 % to less than 0.2 %. Significant losses 
of zinc and other valuable elements were not recorded. The main chlorine-containing phase in the dust under study is NaCl, since the presence of Na 
in dry residual portions was not detected. The poorly soluble compounds PbOHCl and Pb2CO3Cl2 are absent. To a lesser extent, chlorine is in the form 
of KCl, which is confirmed by the presence of K in the dry residual portion. It should also be noted that calcium actively transfers, which may indi-
cate the presence of calcium hydroxide Ca(OH)2 in the dust. Additionally, the possibility of using waste water for repeated washing was established, 
which makes the method ecologically and economically feasible. The results obtained confirm the efficiency and practical applicability of the method 
of preliminary cleaning of EAF dust from chlorine by water washing before subsequent processing. 
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Аннотация. Пыль электродугового сталеплавильного производства (ЭДП) представляет собой сложный многокомпонентный отход метал-

лургической промышленности, содержащий такие ценные элементы, как железо и цинк. Однако, помимо железа и цинка, пыль ЭДП 
бывает загрязнена различными примесями, в частности хлором, что затрудняет её последующую переработку. В работе исследовалась 
возможность удаления хлора из пыли ЭДП методом статической промывки водой. Определены основные параметры: время выдержки, 
температурный режим, соотношение твердого к жидкому, а также оценена возможность повторного использования отработанной воды. 
В ходе исследований определены оптимальные параметры процесса промывки пыли водой: время выдержки 1 ч, соотношение твёрдого 
к жидкому 1:5 – 1:10 и температура в интервале 20 – 40 °C. Показано, что основными хлорсодержащими фазами в пыли являются NaCl 
и KCl, это подтверждается переходом ионов Na+, K+ и Cl– в раствор. Максимальный переход хлора достигает 98 %, при этом его содер-
жание в пыли снижается с 2 % до менее 0,2 %. Существенные потери цинка и других ценных элементов не зафиксированы. Установлено, 
что в исследуемой пыли основной хлорсодержащей фазой является NaCl ввиду того, что наличие натрия в сухих остатках не выявлено. 
Сложнорастворимые соединения PbOHCl и Pb2CO3Cl2 отсутствуют. В меньшей степени хлор находится в виде KCl, что подтверждается 
наличием калия в сухом остатке. Также следует отметить активный переход кальция, что может свидетельствовать о наличии гидроксида 
кальция Ca(OH)2 в пыли. Дополнительно установлена возможность использования отработанной воды для повторной промывки, что 
делает метод экологически и экономически целесообразным. Полученные результаты подтверждают эффективность и практическую 
применимость метода предварительной очистки пыли ЭДП от хлора посредством водной промывки перед последующей переработкой. 
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Удаление хлора из пыли 
дугового сталеплавильного производства 

методом статической промывки водой*

Е. В. Григорьев , Ю. Е. Капелюшин, А. Г. Рязанов, 
А. Бильгенов, Д. В. Степанов, А. А. Халикулов

 Introduction

The processing of metallurgical waste that is suitable 
for recycling remains a pressing global challenge. One 
such waste stream is electric arc furnace  (EAF) dust, 
which is generated during steelmaking and captured 
by gas-cleaning systems. The primary value of EAF dust 
lies in its content of  iron and zinc. Iron concentrations 
typically range from 20 to 50 %, while zinc contents vary 
between 2 and 25 % [1 – 3]. It is estimated that more than 
30 million tons of  EAF dust are currently accumulated 
in waste dumps at metallurgical plants across the  Rus-
sian Federation. At present, however, the majority of this 
material remains unprocessed1  [4; 5]. The processing 
of EAF dust is hindered by its complex and heterogeneous 
morphology, as well as by the presence of contaminating 
impurities, including lead, fluorine, and chlorine [6 – 8]. 
During electrolytic zinc production, these impurities 
cause several technological problems, such as difficul-

ties in removing deposited zinc  [9], corrosion of  lead-
based anodes, and increased electric power consump-
tion. In the case of pyrometallurgical processing, careful 
control of  operating conditions is required, as chlorine 
can promote the formation of highly toxic organic com-
pounds, including dioxins and furans  [10 – 12]. Among 
the available processing routes, hydrometallurgical pro-
cessing is one of the main approaches used for EAF dust 
treatment. Most studies in this area focus on zinc extrac-
tion; however, under hydrometallurgical conditions, 
almost all iron becomes unsuitable for further processing, 
limiting its subsequent utilization [13; 14].

A number of studies have reported methods for chlo-
ride removal from EAF dust, including water wash-
ing [15 – 17]. These methods are generally effective pro-
vided that poorly soluble compounds such as PbOHCl 
and Pb2CO3Cl2 are absent. In [15], water leaching of chlo-
ride ions from EAF dust with an initial chlorine content 
of  2.14 % was investigated. The authors demonstrated 
that 99.9 % of chlorides could be removed at a natural pH 
of 12 and a temperature of 25 °C. As a result, the chlo-

1 World Steel in Figures 2024. Available at URL: https://worldsteel.
org/data/world-steel-in-figures-2024/ (Accessed 12.03.2025).
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rine content decreased to below 0.02 – 0.04 %, which is 
close to the detection limit of X-ray fluorescence (XRF) 
analysis. 

The experiments were performed using distilled water 
at a solid-to-liquid ratio of 1:10, with washing times rang-
ing from 5 to 60 min. Changes in the mineral composition 
of  the  dust and its behavior during leaching were sys-
tematically analyzed. The highest dechlorination rate was 
observed within the first 5 min, while most chlorides were 
removed within 40 min. Overall, water washing reduced 
the  total chloride content from 70,200 to 17,500 mg/kg, 
corresponding to a removal efficiency of 75 %. Tempera-
ture was found to have a pronounced effect on the pro-
cess. At 80 °C, chlorides were removed more rapidly than 
at room temperature, and the overall removal efficiency 
increased to 88 %. Nevertheless, the dechlorination effi-
ciency reported in [18] remained lower than that achieved 
in  [15], where values above 99 % were obtained. This 
discrepancy was attributed to  the  possible formation 
of water-insoluble compounds.

The aim of the present study is to investigate the pos-
sibility of  chlorine removal from EAF dust generated 
at  a major metallurgical enterprise using static washing 
with water, as well as to assess the feasibility of reusing 
waste water for repeated washing.

 Materials and equipment

Dust obtained from one of the country’s major metal-
lurgical enterprises was used in this study. The average 
chemical composition of  the  initial dust is summarized 
in Table 1.

Based on X-ray phase analysis and scanning elect
ron microscopy, the  predominant chlorine-containing 
phases in the dust were identified as sodium chloride and 
potassium chloride (NaCl and KCl). Published data indi-
cate that both compounds are readily soluble in water. 
The  solubility of  sodium chloride is 35.6 g/100 mL 
at  0 °C, 35.9 g/100 mL at  25 °C, and 39.1 g/100 mL 
at 100 °C, while potassium chloride exhibits solubilities 
of  28.1 g/100 mL at  0 °C, 34.0 g/100 mL at  25 °C, and 
56.7 g/100 mL at 100 °C [19]. Prior to experimentation, 
the key process parameters requiring optimization were 
identified, namely washing time, temperature, and solid-
to-liquid ratio. Analytical measurements were performed 
using an OPTIMA 2100 DV inductively coupled plasma 
optical emission spectrometer (ICP-OES), with an ana-
lytical accuracy of 5 – 7 % of the element mass; a JEOL 

JSM-6460LV scanning electron microscope; an I-160-MI 
laboratory ion meter; and a chloride-selective ion-selec-
tive electrode (ELIS-131Cl).

 Experimental procedure

The concentrations of  chlorides and other elements 
were determined in the  resulting solutions. The dried 
solid residues were subsequently examined by scanning 
electron microscopy. To evaluate the  effect of  wash-
ing time, 50 g portions of  the  initial dust were placed 
in separate containers and mixed with 500 mL of water, 
corresponding to a solid-to-liquid ratio of 1:10. The sus-
pensions were maintained at room temperature for prede-
termined time intervals. After washing, the  liquid phase 
was decanted, and the solid residue was dried. To investi-
gate the influence of the solid-to-liquid ratio, the samples 
were washed at room temperature for a fixed washing 
time of  1 h. The following solid-to-liquid ratios were 
examined: 1:1, 1:2, 1:5, 1:15, and 1:20. After washing, 
the solution was decanted and the solid residue was dried. 
To determine the  effect of  temperature, a suspension 
of the initial dust and water was heated in a drying oven 
to  the  required temperature. The washing was then car-
ried out in separate flasks at a solid-to-liquid ratio of 1:10 
and a washing time of  1 h. After washing, the  solution 
was decanted and the solid residue was dried.

 Results

The effects of  washing time, temperature, and 
solid-to-liquid ratio, as well as the  results of  experi-
ments on  the  reuse of  waste water, are summarized in 
Tables 2 – 11. 

 Optimization of washing time

The experiments were performed at 20 °C and a solid-
to-liquid ratio of 1:10. A single experiment was carried 
out for each selected washing time.

For scanning electron microscopy, five spectra were 
acquired for each sample, with three areas analyzed per 
spectrum. The average chlorine content in the  dry resi-
due, calculated from these measurements, is reported in 
Table 3.

The results demonstrated that the degree of  chlorine 
transfer from the  dust into the  solution was essentially 
independent of washing time over the range investigated. 

Table 1. Average composition of EAF dust, wt. %

Таблица 1. Средний состав исследуемой пыли ЭДП, мас. %

Element O Na Mg Si S Cl K Ca Cr Mn Fe Cu Zn Pb Total
Average value 27.0 2.3 0.8 2.2 0.8 1.8 1.7 3.9 0.5 4.5 40.2 0.5 12.9 1.0 100.0
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Table 3. Results of electron microscopy of chlorine content in EAF dust
after different washing time, wt. % 

Таблица 3. Результаты изучения содержания хлора в пыли ЭДП электронной микроскопией 
при различном времени выдержки, мас. %

Washing time, h Spectrum 1 Spectrum 2 Spectrum 3 Spectrum 4 Spectrum 5

1 0.29 0.04 0.20 0.29 0.58

72 0 0.16 0.62 0 0.11

Table 4. Results of chemical analysis of solution at different ratios of solid:liquid, mg/L

Таблица 4. Результаты химического анализа воды при разном соотношении твердое:жидкое, мг/л

Solid:liquid ratio

Analytical method*

Inductively coupled plasma optical emission spectrometry Direct ionometry

Al Ca Cr K Mg Na P Pb Si Zn Cl–

1:1 0.69 893.3 9.60 500.0 1.03 500.00 0.22 0.12 5.79 2.20 24.70

1:2 0.26 1083.0 3.61 455.9 3.59 500.00 0.13 0.09 4.86 1.52 12.10

1:5 0.23 678.7 2.41 243.6 2.09 500.00 0.10 0.02 3.57 0.10 6.42

1:15 0.07 299.4 0.93 70.7 1.71 446.62 0.06 0.01 2.70 0 2.36

1:20 0.14 241.9 0.70 52.5 2.00 326.92 0.17 0.21 2.90 0 1.77
* Cu, Ti, Ni, Co, Fe, and Mn were not detected.

Table 5. Results of electron microscopy of EAF dust at different ratios solid:liquid, wt. %

Таблица 5. Результаты электронной микроскопии пыли при разном соотношении твердое:жидкое, мас. %

Solid:liquid ratio
Element

Total
O Mg Al Si S Cl K Ca Cr Mn Fe Cu Zn

1:1 17.31 1.18 0.62 3.06 0.33 0.32 0.56 4.29 0.73 5.23 50.77 0.84 14.77 100.00

1:2 15.28 1.12 0.36 2.63 0.40 0.31 0.56 4.29 0.54 5.60 52.00 0.75 16.16 100.00

1:5 16.65 1.32 0.38 2.64 0.26 0.45 0.40 4.69 0.74 5.55 50.95 0.48 15.64 100.00

1:15 15.59 1.21 0.38 2.86 0.25 0.19 0.47 4.04 0.70 5.47 52.79 0.46 15.59 100.00

1:20 17.21 1.45 0.20 2.89 0.13 0.18 0.27 4.45 0.84 5.26 50.77 0.85 15.52 100.00

Table 2. Chemical analysis of solution after different washing time, mg/L

Таблица 2. Химический анализ воды при разном времени выдержки, мг/л

Washing 
time, h

Analytical method

Inductively coupled plasma optical emission spectrometry Direct ionometry

Al Ca Co Cr Cu K Mg Mn Na Ni P Pb Si Ti Zn Cl–

1 3.4 361.5 0 1.5 0.1 95.96 1.4 0 597 0 2.0 0.3 2.5 0 0.8 2.91

3 1.3 572.8 0 2.5 0.3 107.3 3.9 0 637 0 1.7 1.8 3.3 0 2.1 2.99

6 1.0 407.4 0 2.1 0 105.4 6.1 0 656 0 1.7 0.5 5.8 0 1.2 2.90

12 7.1 477.9 0 2.5 0.3 102.0 6.9 0.4 605 0 7.4 0.3 6.5 0 2.1 3.25

24 0.3 479.5 0 2.1 0 98.76 4.1 0 597 0 0.6 0.8 4.8 0 0.2 2.96

72 0.4 445.6 0 2.7 0 94.48 2.8 0 559 0 0.2 0.3 5.0 0 1.0 3.13
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Table 6. Results of chemical analysis of solution at different temperatures, mg/L

Таблица 6. Результаты химического анализа воды при разной температуре, мг/л

Temperature, ℃

Analytical method*

Inductively coupled plasma optical emission spectrometry Direct ionometry

Al Ca Cr Cu K Mg Na P Ti Si Zn Cl–

40 0.16 463.38 1.34 0.50 100.48 9.66 706.77 0.06 0.29 3.05 0.51 3.16

60 1.17 438.08 1.67 0.23 103.37 2.78 649.62 0.11 0.22 254.00 0.52 3.19

80 0.13 302.66 1.22 0.01 90.84 2.21 544.09 0.08 0.25 2.97 0.75 2.84
* Ni, Co, Fe, Mn, and Pb were not detected.

Table 7. Results of electron microscopy of EAF dust at different temperatures, wt. %

Таблица 7. Результаты электронной микроскопии пыли ЭДП при разной температуре мас. %

Temperature, ℃
Element

Total
O Mg Al Si Cl K Ca Cr Mn Fe Cu Zn Pb

40 18.25 1.15 0.52 3.08 0.19 0.52 4.10 0.43 5.39 49.69 0.59 15.22 0.94 100.00

60 17.57 1.04 0.69 2.79 0.19 0.25 4.42 0.70 5.34 50.87 0.80 14.61 0.97 100.00

90 17.55 1.41 0.38 3.31 0.11 0.62 4.44 0.51 5.40 50.79 0.47 14.02 1.16 100.00

Table 8. Results of chemical analysis of water 
after repeated washing with waste water “P2”. mg/L

Таблица 8. Результаты химического анализа воды 
при повторной промывке водой «П2». мг/л

Washing stage

Analytical method*

Inductively coupled plasma optical emission spectrometry Direct ionometry

Al Ca Cr Cu K Mg Mn Na Pb Si Zn Cl–

After the first 
washing 1.4 427.95 2.5 1.9 112.2 0.6 0.2 500 0.1 2.2 12.2 3.70

P2 (sample 1) 4.3 926.30 3.7 1.5 270.1 4.2 0.6 500 0.1 6.4 10.5 6.37

P2 (sample 2) 0.2 940.52 3.9 0 264.0 2.4 0 500 0 2.0 0.34 6.25

P2 (sample 3) 0.2 1014.4 4.0 0.3 283.1 2.2 0 500 0.1 2.1 0.44 6.24
* Ti, Ni, Co, Fe, and P were not detected.

Table 9. Results of electron microscopy of solid dust residual portion 
after repeated washing with waste water “P2”. wt. %

Таблица 9. Результаты электронной микроскопии твёрдого остатка пыли 
после повторной промывки «П2». мас. %

Washing 
stage

Element
Total

O Mg Al Si S Cl K Ca Cr Mn Fe Cu Zn

P2 (1) 16.63 1.18 0.40 3.16 0.37 0.25 0.48 4.56 0.73 5.62 52.00 0.73 13.88 100.00

P2 (2) 17.09 0.94 0.49 3.32 0.19 0.19 0.62 4.34 0.74 5.38 55.53 0.74 13.61 100.00

P2 (3) 16.29 1.71 0.77 3.19 0.34 0.18 0.41 4.12 0.79 5.28 52.69 0.74 13.86 100.00
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Comparable chlorine removal was observed at both 
the shortest and longest washing durations. On this basis, 
the  minimum washing time of  1 h was adopted for all 
subsequent experiments. In addition to  chlorine, potas-
sium, sodium, and calcium exhibited substantial trans-
fer into the  solution. The concurrent transfer of  potas-
sium and sodium indicates that chlorine in the  dust is 
present predominantly in the  form of  NaCl and KCl. 
The pronounced transfer of calcium may, in turn, indicate 
the presence of calcium hydroxide (Ca(OH)2 ) in the dust.

 Effect of the solid-to-liquid ratio
 

The experiments were conducted at a temperature 
of  20 °C and a washing time of  1 h. One experiment 
was performed for each selected solid-to-liquid ratio. 
The results showed that the optimal solid-to-liquid ratios 
were 1:5 and 1:10, owing to ease of filtration and high reli-
ability of the results. At a ratio of 1:1, the suspension was 
excessively dense, and dust losses reached up to  30 %. 
In addition, the large volume of material subjected to fil-
tration led to filter rupture, requiring the use of three con-
tainers with two filters each. At a ratio of 1:2, the suspen-
sion viscosity decreased; however, dust losses remained 
high (up to  15 %), and filter rupture was still observed. 
In this case, two containers with one filter each were used. 
At a ratio of 1:5, the suspension was sufficiently fluid, and 
dust losses decreased to  approximately 8 %. Filtration 

proceeded uniformly and did not require additional con-
tainers. At ratios of 1:15 and higher, no dust losses were 
observed; however, these conditions resulted in excessive 
water consumption, rendering such ratios impractical.

The average values obtained from three different 
measurement points are presented in Table 5. As fol-
lows from the  experimental data, similar transfer beha
vior of  the  investigated elements was observed across 
the  different solid-to-liquid ratios. Based on these con-
siderations, all subsequent experiments were carried out 
at  a  solid-to-liquid ratio of  1:10, due to  its operational 
convenience.

 Static experiments on the effect of temperature
 

The static experiments were carried out at a washing 
time of 1 h and a solid-to-liquid ratio of 1:10. One experi-
ment was performed at each selected temperature.

The results obtained at different temperatures showed 
that chlorine transfer was complete regardless of tempe
rature, while the contents of the other elements remained 
essentially unchanged.

 Experiments on reuse of waste water
 

To assess the  feasibility of  dechlorination of  EAF 
dust using previously used washing water, the possibility 

Table 10. Results of chemical analysis of solution after additional repeated washing with waste water “P3”. mg/L

Таблица 10. Результаты химического анализа воды после повторной промывки «П3». мг/л

Washing stage

Analytical method*

Inductively coupled plasma optical emission spectrometry Direct ionometry

Al Ca Cr Cu K Mg Mn Na P Pb Si Zn Cl–

Combined 
solution after P2 0.21 484.66 2.33 0.01 190.75 2.78 0 500 0.10 0 0.73 0.33 5.05

P3 (sample 1) 0.35 754.29 3.14 0.11 316.06 6.32 0.01 500 0.07 0 1.32 0.56 7.20

P3 (sample 2) 0.23 781.73 3.17 0.01 315.30 6.12 0.01 500 0.08 0.05 0.14 0.62 6.88

P3 (sample 3) 0.53 807.38 3.03 0.29 318.48 7.92 0.02 500 0.30 0.06 0.13 0.75 6.59
* Ti, Ni, Co, Fe, and P were not detected. For Na, the reported values correspond to the upper limit of the analytical 

method ( 500 mg/L).

Table 11. Results of electron microscopy of EAF dust after repeated washing with waste water “P3”. wt. %

Таблица 11. Результаты электронной микроскопии пыли после повторной промывки «П3». мас. %

Washing 
stage

Element
Total

O Mg Al Si Cl K Ca Cr Mn Fe Cu Zn Pb

P3 (1) 17.85 1.14 0.52 3.09 0.16 0.38 4.18 0.63 5.58 50.40 0.60 14.34 1.11 100.00

P3 (2) 17.33 1.53 0.41 2.96 0.15 0.49 4.41 0.56 5.58 50.87 0.57 14.45 0.69 100.00

P3 (3) 17.43 1.17 0.43 3.32 0.19 0.48 4.50 0.75 5.48 49.78 0.51 14.77 1.20 100.00
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of multiple reuse of the washing water was investigated. 
During these experiments, a white flocculent precipi-
tate was observed on the  surface of  the used water and 
on the  walls of  the  containers. The chemical composi-
tion of this precipitate was not determined at this stage, 
as it was not possible to  collect a sufficient amount for 
analysis. Prior to repeated washing, the water was filtered 
to  remove the  precipitate. The washing was then con-
ducted at a solid-to-liquid ratio of 1:10 and a washing time 
of 1 h, without heating; all experiments were performed 
at room temperature. For convenience, the repeated wash-
ing experiments were designated as “P2” and “P3”. Thus, 
different EAF dust samples were washed three times 
using the same water.

To assess reproducibility, several identical 50 g samp
les of  EAF dust were repeatedly washed using waste 
water.

The results of  the  repeated washing experiments 
showed that chlorine continued to transfer into the water, 
although inconsistent trends were observed for some 
of the other elements. The water samples P2 (1), P2 (2), 
and P2 (3) were then combined, and this same water was 
used for a third washing of three new 50 g dust samples. 
The corresponding results are presented in Table 10.

Following the  third washing with the  same water, it 
can be concluded that chlorine continues to transfer into 
the reused water, even after two prior washing cycles.

 Discussion

In all experiments involving static washing of EAF dust 
with water, a minor mass loss of  approximately 3 – 5 g 
was observed. This loss can be attributed to the high dis-
persity of  the dust and to material losses resulting from 
adhesion of fine particles to the walls of the glass vessels.

An identical degree of  chlorine transfer from EAF 
dust into the  solution was observed at both the  mini-
mum and maximum washing times investigated. Conse-
quently, a washing time of 1 h was adopted for all subse-
quent experiments. In addition to chlorine, K+, Na+, and 
Ca2+ were found to  transfer actively into the  solution, 
as evidenced by the  data presented in Tables 2, 3, and 
5. The  transfer of  potassium and sodium indicates that 
chlorine in the dust is present predominantly in the form 
of  NaCl and KCl. The pronounced transfer of  calcium, 
in turn, may indicate the presence of calcium hydroxide, 
Ca(OH)2 , in the dust. 

The experiments also showed that the optimal solid-
to-liquid ratios fall within the range of 1:5 to 1:10, which 
provides both operational convenience and the  highest 
reliability of the results. 

The average values obtained from three different mea-
surement points are presented in Tables 4 and 5. As fol-

lows from the  experimental data, similar transfer beha
vior of  the  investigated elements was observed across 
the different solid-to-liquid ratios. 

The experiments performed at different temperatures 
demonstrated that chlorine transfer occurs completely 
regardless of temperature, while the contents of the other 
elements remain essentially unchanged. At the  same 
time, it should be noted that higher temperatures promote 
increased dissolution of  heavy metals into the  solution 
and lead to an acceleration of the reaction kinetics. 

After repeated washing, it was established that chlo-
rine continues to  transfer into the water, and the degree 
of dechlorination of new EAF dust samples was approxi
mately 86 %, while no zinc losses were detected. 
The  results of  the  repeated washing experiments are 
presented in Tables 8 – 11. In the solution obtained after 
the first use of water for washing, the chloride ion con-
centration was 3.7 mg/L. After the second use of the same 
water (experiments P2), the  average chloride ion con-
centration increased to  6.5 mg/L. Following the  third 
use of  the  same water (experiments P3), the  chloride 
ion concentration reached 7.2 mg/L. At the  same time, 
the  chlorine content in each EAF dust sample washed 
with the same water did not exceed 0.2 wt. %.

 Conclusions

Water washing can therefore be considered a highly 
effective method for dechlorination of  EAF dust, pro-
vided that poorly soluble compounds such as PbOHCl 
and Pb2CO3Cl2 are absent. The static experiments made it 
possible to establish the following parameters for labora-
tory conditions: an optimal washing time of 1 h to trans-
fer chlorine into the aqueous phase and a solid-to-liquid 
ratio in the  range of  1:5 – 1:10. It was also established 
that, in the material under study, the dominant chlorine-
containing phase is NaCl, as indicated by electron micros-
copy data (Tables 3 and 4) and by the absence of sodium 
in the  dry residues. To a lesser extent, chlorine is pre
sent in the form of KCl, which is confirmed by the pre
sence of potassium in the dry residue. The high transfer 
of calcium into solution suggests that calcium is partially 
present in the form of Ca(OH)2 , which is readily soluble 
in water. The experiments demonstrated the  feasibility 
of  multiple reuse of  the  same waste water for washing 
EAF dust to remove chlorine. Under the conditions inves-
tigated, complete saturation of the solution with chlorine 
was not achieved.

In all experiments, a stable transfer of  chloride ions 
into the  aqueous phase was observed, with the  degree 
of  chlorine transfer reaching up to  98 %. As a result 
of static water washing, the chlorine content in the initial 
dust decreased from approximately 2 to 0.2 wt. %. 
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