
[image: Image 1]

INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING, MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIII, Issue VI, June 2024

Assessment of Reusing Gold Tailings as a Substitute for Natural Sand in Brick Making for Construction Materials in Tanzania Alexander Marwa* 

School of Engineering and Environmental Studies, Ardhi University, P. O. Box 35176, Dar-es-Salaam, Tanzania 

*Corresponding Author 

 

DOI : https://doi.org/10.51583/IJLTEMAS.2024.130615 

Received: 25 June 2024; Revised: 05 July 2024;  Accepted: 10 July 2024; Published: 19 July 2024 

Abstract:  The  mining  industry,  despite  its  contributions  to  the  economy  of  many  countries,  including  developing  ones,  has caused significant damage to the environment. In this study, gold tailings were used  as a potential alternative for natural sand in brick manufacturing. The materials and bricks made from these materials were evaluated both mechanically and environmentally, through  particle  size  distribution,  water absorption,  compressive  strength,  and  leaching  characteristics. The results  showed  that the particle size of gold tailings was less than 2 mm, with a high percentage of silicon dioxide (71.8%). The compressive strength of the bricks made from gold tailings replacements ranged from 11.67 to 22.33  MPa, with the most promising strength being in T25% replacement. In terms of environmental leaching, the study revealed that most gold tailings replacements did not show any metal leaching, and the levels of metals detected were significantly low. There fore, this study concluded that using gold tailings as  a  replacement  for  natural  sand  in  construction  industries  is  a  viable  and  promising  alternative.  This  practice  can  reduce  the disposal of gold tailings on mine sites, contributing to a more sustainable mining industry Keywords: Gold tailings, bricks, compressive strength, replacement, leachate I. INTRODUCTION 

The  gold  industry,  despite  its  contribution  to  the  economy  of  many  countries  worldwide,  also  has  serious  impacts  on  the surrounding environment. These impacts occur in the land and take up a large space when disposing of mine tailings and other overburden wastes [1],[2]. Due to the rapid growth of mining operations, there is a significant accumulation of high volumes  of mine waste, including tailings waste [3]. Annually, more than 5x109 to 14x109 tons of tailings are generated worldwide, utilizing approximately  4x105  km2  of  land  area  [4],[5],[6].  This  amount  is  almost  equivalent  to  the  quantity  of  gold  ore  in  mineral processing  [7]. The  global  mining  industry  generates  billions  of  tons  of  waste  every  day  due  to its  low  value, and  most  of  this waste ends up in waste storage facilities, such as waste rock dumps and tailings dams [8].

In  normal  practices,  tailings  are  typically  discharged  into  tailings  ponds  due  to  the  fact  that  they  contain  toxic  elements. As  a result, the discharge of tailings often results in significant environmental contamination [9]. However, the unavailability and non-use  of  options  for  reuse  and  recycling  leads  to  a  large  volume  of  gold  tailings,  which  can  have  severe  impacts  on  both  the environment  and  society  [7].  It  is  essential  for  mining  operations  to  be  conducted  in  a  sustainable,  economically  feasible,  and socially acceptable manner [10]. Therefore, waste management techniques that promote the use of green technologies, which can improve  environmental  and  social  performance,  should  be  adopted.  For  instance,  the  reuse  of  tailings  has  been  shown  to  be  a viable and environmentally friendly option[11].

The  use  of  tailings  in  the  construction  sector  or  materials  should  be  considered,  given  the  significant  reduction  in  the  overall carbon  footprint  of  a  building. This  can also help  mitigate the  usage  of  natural resources  and address the  issues related  to  their production[12],[13].  Several  studies,  such as  [14],  [15], have  reported  the use  of  gold  tailings as a  viable  alternative  for  brickmaking.  In  South Africa,  [16]  evaluated  the  feasibility  of  using  gold  tailings  for  brick-making.  Therefore,  mine  waste  can  be characterized  as  hazardous  or  non-hazardous  material,  but  there  are  opportunities  for  reuse  and  recycling  that  can  provide  a sustainable  alternative  to  conventional  waste  management,  as  well  as  minimize  or  avoid  the  need  for  large  waste  storage facilities[17].  Mine  tailings  can  be  used  as  active  additives  and  fillers  for  cement  and  concrete.  For  example,  [18]  used  gold tailings to partially replace (up to 30%) cement in mortar. Similarly, [19] used tailings to replace 20% cement and demonstrated that they act as a buffer against chemical attack. Therefore, the utilization of tailings in cement and concrete can be beneficial  for the  environment,  both  in  terms  of  solid  waste  processing  and  reducing  the  use  of  virgin  materials  in  the  construction  industry [20].The construction industry and sand extraction have become global challenges, with the extraction rate of sand from natural systems exceeding the natural replenishment rate [21]. This crisis has led to a shortage in the availability of sand [22],[23],[24]. In fact,  studies  have  reported  that  a  significant  amount  of  sand  is  consumed  daily  in  construction  industries  [25].To  address  this issue,  there  have  been  suggestions  to  use  gold  tailings,  which  have  a  particle  size  similar  to  fine  sand,  as  aggregates  in  brick manufacturing [26]. However, there have been limited studies on the durability performance of concrete prepared with tailings as a  sand  substitute.  Thus,  a  comprehensive  investigation  is  required  to  understand  the  mechanical  properties  and  durability performance  of  using  tailings  as  a  replacement  for  sand[27].  Previous  studies  have  shown  that  the  use  of  tailings  as  a  fine aggregate replacement can enhance the density of fresh mixtures due to the higher specific gravity of tailings compared to natural sand [28], [29]. Therefore, this study aimed to investigate the reuse of gold tailings as a substitute for natural sand in brick making for construction materials.
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II. MATERIALS AND METHODS 


Materials 

The materials used in this study for making bricks included gold tailings, sand, and cement. Gold tailings were obtained from a small-scale mining company in Chunya, Mbeya, Tanzania. They were then air-dried and taken to the BRU laboratory in Mwenge, Dar  es  Salaam  for  determination  of  physical  properties.  Other  gold  tailing  samples  were  also  sent  to  the  Environmental Engineering  laboratory  for  chemical  composition  analysis.  The  sand  used  in  this  study  was  natural  sand,  procured  from  local vendors  in  Lufungira  and  transported  to  the  BRU  laboratory.  The  cement  used  was  Twiga  EXTRA,  purchased  from  a  local supplier in Dar es Salaam.

 

Figure 1:  Gold tailings used for bricks manufacturing Physical and chemical properties of material Physical properties of the gold tailings were determined for parameters including; Particle size distribution, pH, water absorption, compressive strengnt and heavy metals


Particle size distribution 

The following steps were carried out to determine the particle size distribution in this study: samples  were  air-dried  on  plastic  bags  until  completely  dry;  the  small  dry  samples  were  weighed  and  recorded  as  the  initial weights, with 300g for each sample; the sieves were arranged in order of decreasing mesh size, with the largest mesh size on  top (starting with 4mm and ending with 0.063mm); the samples were placed on the top sieve, and the set of sieves was shaken for a fixed  time  of  10  minutes  using  a  mechanical  sieve  shaker;  after  shaking,  the  samples  retained  on  each  sieve  were  carefully collected,  weighed,  and  recorded;  the  percentage  of  samples  retained  on  each  sieve  was  calculated  by  dividing  the  weight  of samples retained  on  each  sieve  by  the  initial  weight  of  the  soil  sample  and  multiplying  it  by  100;  the particle  size  distribution curves  for  both  samples  were  plotted  on  one  graph  by  connecting  the  percentages  of  samples  retained  on  each  sieve  with  the corresponding size of the sieve opening.


Experimental setups for bricks production 

The experiment aimed to investigate the potential replacement of sand with different ratios of gold tailings, ranging from 0% to 100%. The ratios used were 0%, 25%, 50%, 75%, and 100%.

Table 1: Mixing Proportion Design for Brick Making

%  Gold  Tailings  Sample Name 

Cement [g] 

Sand [g] 

Gold tailings[g] 


Replacement  

0


T0

200

1200

0

25

T25

200

900

300

50

T50

200

600

600

75

T75

200

300

900

100

T100

200

0

1200
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Water absorption of bricks 

The bricks were dried in a ventilated oven at a temperature of 105°C to 115°C until it reached a substantially constant mass. The bricks  were  then  cooled  to  room  temperature  and their  weight  (W1),  which  is the  weight  of  the  dry  bricks,  was recorded. The dried brick was then fully submerged in clean water at room temperature for 24 hours. After 24 hours, the brick was removed and any remaining traces of water were wiped off with a damp cloth. The weight of the specimen after it was removed from the water (W2) was then recorded..

Water absorption in percentage  was calculated as  (%) ={ (W1 -W2)/W2} x 100


Compressive strength of bricks 

The bearing surface of the compressive machine plate was cleaned to remove any loose grit. The bricks were placed horizontally between plates of the testing machine. The final check was made to ensure that the brick was placed in the correct position and that the brick was axially loaded. Load was applied axially at a uniform rate of 14 N/mm2 (140 kg/cm2) per minute until failure occurred and the maximum load at failure was noted. The load at failure is the maximum load at which the brick fails to produce any further increase in the indicator reading on the testing machine. The bricks were prepared as per ASTM C140 and were tested for compressive strength at 3, 7, and 28 days in MPa.


Leaching test 

The leaching test was conducted on a brick to assess the potential release of heavy metals and other pollutants. The bricks were ground into small pieces and then soaked in distilled water for 24 hours. After conditioning, heavy metal levels were measured using AAS.

III. RESULTS AND DISCUSSION 


Particle size distribution of materials 

Based  on the results  obtained  from the  sieve  analysis  method  as  presented  in  Figure  1, it  can  be  observed  that the  particle  size distribution  of  gold  tailings  shows  that  most  particles are  smaller than  1  mm  at  D90.  In  comparison, the  sand  sample's  particle size distribution shows that most particles are smaller than 1.5 mm at D90.
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Figure 1: Particle size distribution of gold tailing and sand.

In  this  study,  it  was  observed  that  the  particle  size  distribution  of  sand  and  gold  tailings  was  between  1.5  and  2  mm, respectively.In a study conducted by [30], it was reported that 90% of the materials from tailings were 0.17 mm, while in natural sand, it was 1.8 mm. In this study, it was observed that the particle size of sand and tailings were not significantly different and could  be  suitable  replacements  for  each  other. Another  study  by  [31]  also  reported  that  tailings  can  replace  sand  due  to  their similar properties, such as particle size distribution.

Oxides composition in gold tailings, sand and cement In determination of the chemical composition of gold tailings and other materials, the results presented in Figure 2 reveal that the gold tailings have a high content of SiO2, with minor amounts of CaO, Fe2O3, and Al2O3
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Figure 2: Chemical composition of materials

The major constituents of the gold tailings in this study are shown in Figure 2. The highest value was found to be silicon oxides, comprising 71.8%, followed by sand at 63%. A previous study by [32] also reported a high amount of silicon dioxide, at 77.7%, in gold mine  tailings. Additionally,  [33]  suggested  that a high  percentage  of  silicon  dioxide,  around  70%,  can  contribute  to  the pozzolanic  reaction,  potentially  leading  to  desirable  properties  in  gold  tailings  as  a  replacement  for  sand.  With  the  high concentration of silicon dioxide in gold tailings, it is possible that its incorporation in bricks could increase their strength.

Characteristics of leachate formed from gold tailing bricks made The physical-chemical characterization of gold tailing bricks is presented in Table 2. The pH was measured to be 8.5, while the concentrations of metals such as Zn, Mn, Pd, Cr, and Ba were found to be below the standard limits [Table 2]. This study suggests that the leachate formed from the bricks made of gold tailings does not pose a significant threat to the environment, as the levels of pollutants are very low.

Table 2: Leachate characteristics of gold tailings bricks produced TZS 


Parameters

860:2006 


% Replacement 


of gold tailings

pH


Zn

Mn

Pb

Cr

Ba

6.5 - 8.5

0

7.1

0.001

0.001

0.001

0.001

0.001

5

25

7.3

0.11

0.1

0.001

0.001

0.001

5

50

7.9

0.1

0.1

0.001

0.001

0.001

0.1

75

8.1

0.1

0.1

0.001

0.001

0.001

1

100

8.5

0.1

0.1

0.001

0.001

0.001

1.5

Based on the results of this study [Table 2], the leaching from bricks produced showed low levels of selected parameters [metal concentrations] and complied with TZS 860:2006 effluent standards. Most of the parameters, such as pH, were close to neutral in all replacement  materials and  the  levels  of  metals in  the  leachate  were  found  to  be  below  the  detection  limit  of  the instrument.

These  results  are  consistent  with  those  published  by  [34],  which  reported  that  concentrations  of  chemical  compositions  in  the leachate of bricks made from tailings were significantly low. [35] also suggested that the low concentrations may be due to th e stabilization of deposited materials.

Compressive strength tests of bricks produced 

The compressive strength of the bricks  produced conventionally and replaced with T25, T50, T75, and T100 of gold tailings is presented in Figure 3 and Table 3. The results of this study showed that T25 has a higher compressive strength compared to other replacements. Additionally, as the curing days increased, there was an increase in the compressive strength of the bricks produced [Table 3]. The study also observed the lowest compressive strength with a replacement of T100.
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Figure 3: Compressive strength of blocks

Table 3: Compressive strength with curing days

Compressive strength [Mpa]

% Replacement of gold

tailings

Name of sample

3 -days

7-days

28-days

0

T0

9.24

11.25

14.67

25

T25

12.85

17.42

22.33

50

T50

10.22

13.42

18.33

75

T75

8.72

12.41

16

100

T100

6.12

7.91

11.67

In Figure 3, it is evident that bricks with a 25% gold tailings replacement have a higher compressive strength compared to other replacement percentages. The lowest compressive strength is seen with a 100% gold replacement after 28 days of curing [Table 3].A similar study by [36] found a compressive strength of 24.81 Mpa when using a 25% replacement of gold tailings. [37] also investigated the effect of replacing sand with varying percentages of iron tailings on the compressive strength of concrete.  They observed that concrete with tailings had a higher compressive strength than the reference concrete. The authors attributed this to the finer particles of tailing material, which aided in binding the particles.In a related study, [27] found that the physical properties of tailings, when used as a sand replacement, greatly influenced the fresh and hardened properties of concrete.Overall, the use of tailings as a replacement for sand can improve the compressive strength of concrete Water absorption Water absorption of gold tailings replacement was presented in Figure 4. Generally, all replacements showed a water absorption value  of  below  10%.  The  highest  water  absorption  value  was  observed  in  the  replacement  of  T100  by  10.65%,  while  without replacement (T0), the water absorption value was recorded as 7.87%.
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Figure 4: Water absorption of blocks
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In this  study,  it  was  found that  the  water  absorption  increased  when gold  tailings  were  used  as a replacement  for T100. This  is consistent with other studies, which have also shown that using 70% of tailings as a replacement can lead to an increase in water absorption [31]. The water absorption of the gold tailing replacement materials in this study ranged from 7.87 to 10.65%. These results are in line with [14], who reported that the water absorption for mill tailings content was less than 20%. They noted that higher tailings content may result in higher water absorption.


IV. CONCLUSION 

The aim of this study was to assess the reuse of gold tailings as an alternative for natural sand in brick making. The mechanical strength and  chemical  composition  of  the  gold tailings  bricks  were  analyzed  to  determine  their  suitability.  Results  showed  th at bricks with 25% gold tailings replacement had a promising compressive strength after 28 days of curing. Furthermore, there were no chemical releases observed in the leachate from the gold tailings bricks. Thus, the use of gold tailings as a substitute for sand in  construction  materials  was  found  to  be  both  mechanically  and  environmentally  viable.  The  study  suggested  that  using  gold tailings not only reduces the environmental impact of disposing mine tailing wastes, but also creates a circular economy for mine waste  management  in  the  construction  industry.  This  study  found  that  there  is  a  need  for  further  investigation  into  the  use  of various environmental conditions in order to optimize mix proportions and assess the long-term durability and potential leaching of contaminants.


ACKNOWLEDGMENTS 

The  author  would  like to  thank  the management  of  small-scale  miners  in  Chunya,  Mbeya, Tanzania  for granting  permission to collect  gold  tailings. Additionally,  special  thanks  to  Nzenga  Francis  for his  valuable  field assistance.  Lastly,  the  Department  of Civil and Environmental Engineering deserves recognition for their laboratory work REFERENCES 

1.  Antin, D. (2013). The South African mining sector: An industry at a crossroads. Economy Report South Africa, 1-22.

2.  Bellenfant, G., Guezennec, A. G., Bodénan, F., d'Hugues, P., & Cassard, D. (2013, September). Re‐processing of mining waste: Combining environmental management and metal recovery?. In Mine Closure 2013 (pp. 571-582).

3.  Xu,  D.  M.,  Zhan,  C.  L.,  Liu,  H.  X.,  &  Lin,  H.  Z.  (2019). A  critical  review  on  environmental  implications,  recycling strategies,  and  ecological  remediation  for  mine  tailings.  Environmental  Science  and  Pollution  Research,  26,  35657-35669

4.  Hooke, R. L., Martín Duque, J. F., & Pedraza Gilsanz, J. D. (2012). Land transformation by humans: a review.

5.  Zheng, W. (2013). Analysis of the proportion of aerated concrete block materials produced by using gold tailings. Sci.

Technol. Vis, 8, 24-25.

6.  Adiansyah,  J.  S.,  Rosano,  M.,  Vink,  S.,  &  Keir,  G.  (2015). A  framework  for  a  sustainable  approach  to  mine  tailings management: disposal strategies. Journal of cleaner production, 108, 1050-1062.

7.  Wei,  Z.,  Zhao,  J.,  Wang,  W., Yang, Y.,  Zhuang,  S.,  Lu, T.,  &  Hou,  Z.  (2021).  Utilizing  gold  mine  tailings  to  produce sintered bricks. Construction and Building Materials, 282, 122655.

8.  Golev, A., Gallagher, L., Vander Velpen, A., Lynggaard, J. R., Friot, D., Stringer, M., ... & Franks, D. (2022). Ore-sand: A potential new solution to the mine tailings and global sand sustainability crises 9.  Barcelos, D. A., Pontes, F. V., da Silva, F. A., Castro, D. C., Dos Anjos, N. O., & Castilhos, Z. C. (2020). Gold mining tailing:  Environmental  availability  of  metals  and  human  health  risk  assessment.  Journal  of  hazardous  materials,  397, 122721.

10.  Franks, D. M., Boger, D. V., Côte, C. M., & Mulligan, D. R. (2011). Sustainable development principles for the disposal of mining and mineral processing wastes. Resources policy, 36(2), 114-122.

11.  Edraki, M., Baumgartl, T., Manlapig, E., Bradshaw, D., Franks, D. M., & Moran, C. J. (2014). Designing mine tailings for  better  environmental,  social  and  economic  outcomes:  a  review  of  alternative  approaches.  Journal  of  Cleaner Production, 84, 411-420.

12.  Fontes, W. C., Mendes, J. C., Da Silva, S. N., & Peixoto, R. A. F. (2016). Mortars for laying and coating produced with iron ore tailings from tailing dams. Construction and Building Materials, 112, 988-995.

13.  Shettima, A. U., Hussin, M. W., Ahmad, Y., & Mirza, J. (2016). Evaluation of iron ore tailings as replacement for fine aggregate in concrete. Construction and Building Materials, 120, 72-79.

14.  Roy,  S., Adhikari,  G.  R.,  &  Gupta,  R.  N.  (2007).  Use  of  gold  mill tailings  in making  bricks: a  feasibility  study. Waste management & research, 25(5), 475-482.

15.  Kiventerä,  J.,  Lancellotti,  I.,  Catauro,  M.,  Dal  Poggetto,  F.,  Leonelli,  C.,  &  Illikainen,  M.  (2018). Alkali  activation  as new option for gold mine tailings inertization. Journal of cleaner production, 187, 76-84.

16.  Malatse, M., & Ndlovu, S. (2015). The viability of using the Witwatersrand gold mine tailings for brickmaking. Journal of the Southern African Institute of Mining and Metallurgy, 115(4), 321-327.

17.  Franks,  D.  M.,  Stringer,  M., Torres-Cruz,  L. A.,  Baker, E., Valenta,  R., Thygesen,  K., ...  &  Barrie,  S.  (2021). Tailings facility disclosures reveal stability risks. Scientific reports, 11(1), 5353.

18.  Ince, C. (2019). Reusing gold-mine tailings in cement mortars: Mechanical properties and socio-economic developments for the Lefke-Xeros area of Cyprus. Journal of Cleaner Production, 238, 117871

www.ijltemas.in                                                                                                                                                                      Page  107

[image: Image 2709]

INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING, MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIII, Issue VI, June 2024

19.  Siddique,  S.,  &  Jang,  J.  G.  (2020).  Assessment  of  molybdenum  mine  tailings  as  filler  in  cement  mortar.  Journal  of Building Engineering, 31, 101322.

20.  Gou,  M.,  Zhou,  L.,  &  Then,  N.  W.  Y.  (2019).  Utilization  of  tailings  in  cement  and  concrete:  A  review.  Science  and Engineering of Composite Materials, 26(1), 449-464.

21.  UNEP (2019). Sand and sustainability: Finding new solutions for environmental governance of global sand resources : synthesis for policy makers. United Nations Environment Programme, Nairobi 22.  Sverdrup,  H.  U.,  Koca,  D.,  &  Schlyter,  P.  (2017). A  simple  system  dynamics  model  for  the  global  production  rate  of sand,  gravel,  crushed  rock  and  stone,  market  prices  and  long-term  supply  embedded  into  the  WORLD6  model.

BioPhysical Economics and Resource Quality, 2, 1-20.

23.  Bendixen, M., Iversen, L. L., Best, J., Franks, D. M., Hackney, C. R., Latrubesse, E. M., & Tusting, L. S. (2021). Sand, gravel,  and  UN  Sustainable  Development  Goals:  Conflicts,  synergies,  and  pathways  forward.  One  Earth,  4(8),  1095-1111.

24.  Torres,  A.,  Simoni,  M.  U.,  Keiding,  J.  K.,  Müller,  D.  B.,  zu  Ermgassen,  S.  O.,  Liu,  J.,  ...  &  Lambin,  E.  F.  (2021).

Sustainability of the global sand system in the Anthropocene. One Earth, 4(5), 639-650.

25.  Gopez,  R.  G.  (2015).  Utilizing  mine  tailings  as  substitute  construction  material:  the  use  of  waste  materials  in  roller compacted concrete. Open Access Library Journal, 2(12), 1-9.

26.  Gitari,  M.  W.,  Akinyemi,  S.  A.,  Thobakgale,  R.,  Ngoejana,  P.  C.,  Ramugondo,  L.,  Matidza,  M.,  ...  &  Nemapate,  N.

(2018). Physicochemical and mineralogical characterization of Musina mine copper and New Union gold mine tailings: Implications  for  fabrication  of  beneficial  geopolymeric  construction  materials.  Journal  of African Earth  Sciences,  137, 218-228.

27.  Ikotun,  J., Adeyeye,  R.,  &  Otieno,  M. (2022). Application of  mine  tailings  sand  as  construction material–a review.  In MATEC Web of Conferences (Vol. 364, p. 05008). EDP Sciences 28.  Thomas,  B.  S.,  Damare, A.,  &  Gupta,  R.  C.  (2013).  Strength  and  durability  characteristics  of  copper  tailing  concrete.

Construction and Building Materials, 48, 894-900.

29.  Gupta,  R.  C.,  Mehra,  P.,  & Thomas,  B.  S.  (2017).  Utilization  of  copper  tailing  in  developing  sustainable  and  durable concrete. Journal of Materials in Civil Engineering, 29(5), 04016274.

30.  Fontes, W. C., Fontes, G. G., Costa, E. C. P., Mendes, J. C., Silva, G. J. B., & Peixoto, R. A. F. (2018). Iron ore tailings in the production of cement tiles: a value analysis on building sustainability. Ambiente Construído, 18, 395-412.

31.  Méndez,  D.,  Guzmán-Martínez,  F., Acosta,  M.,  Collahuazo,  L.,  Ibarra,  D.,  Lalangui,  L.,  &  Jiménez-Oyola,  S.  (2022).

Use  of  tailings  as  a  substitute  for  sand  in  concrete  blocks  production:  gravimetric  mining  wastes  as  a  case  study.

Sustainability, 14(23), 16285.

32.  Malatse, M., & Ndlovu, S. (2015). The viability of using the Witwatersrand gold mine tailings for brickmaking. Journal of the Southern African Institute of Mining and Metallurgy, 115(4), 321-327.

33.  Johansson,  L.,  Bahrami, A.,  Wallhagen,  M.,  &  Cehlin,  M.  (2024). A  comprehensive  review  on  properties  of  tailings-based  low-carbon  concrete:  Mechanical,  environmental,  and  toxicological  performances.  Developments  in  the  Built Environment, 100428.

34.  Sigvardsen,  N.  M.,  Nielsen,  M.  R.,  Potier,  C.,  Ottosen,  L.  M.,  &  Jensen,  P.  E.  (2018).  Utilization  of  mine  tailings  as partial cement replacement. Modern Environmental Science and Engineering, 4(4), 365-374.

35.  Ahmari,  S.,  &  Zhang,  L.  (2013).  Durability  and  leaching  behavior  of  mine  tailings-based  geopolymer  bricks.

Construction and building materials, 44, 743-750.

36.  Preethi, A.  V.,  Rajendra,  S.,  &  Navneeth,  P.  K.  L.  (2017).  Studies  on  gold  ore  tailings  as  partial  replacement  of  fine aggregates in concrete. Int. J. Latest. Technol. Eng. Manag. Appl. Sci, 6(IV), 30-33

37.  Muttaqii, M. A., Amin, M., Handoko, A. S., Birawidha, D. C., Isnugroho, K., Hendronursito, Y., ... & Syafriadi, S. (2020, April). The  characterization  and  physical  properties  of  paving  block  products  over  basalt minerals.  In AIP Conference Proceedings (Vol. 2232, No. 1). AIP Publishing.

www.ijltemas.in                                                                                                                                                                      Page  108

 


index-4_1778.png





index-4_2418.png





index-4_240.png





index-4_2562.png





index-4_605.png





index-4_1685.png





index-4_541.png





index-4_2176.png





index-4_1114.png





index-4_2702.png





index-4_1631.png





index-4_1951.png





index-4_1285.png





index-4_2440.png





index-4_768.png





index-4_1030.png





index-4_94.png





index-4_2495.png





index-4_2451.png





index-4_2083.png





index-4_2268.png





index-4_2332.png





index-4_2279.png





index-4_1478.png





index-4_2271.png





index-4_2414.png





index-4_233.png





index-4_1773.png





index-4_2571.png





index-4_648.png





index-4_2463.png





index-4_1038.png





index-4_1630.png





index-4_2419.png





index-4_1481.png





index-4_134.png





index-4_734.png





index-4_641.png





index-4_2304.png





index-4_480.png





index-4_1849.png





index-4_2251.png





index-4_1581.png





index-4_981.png





index-4_1754.png





index-4_1854.png





index-4_482.png





index-4_18.png





index-4_2110.png





index-4_1270.png





index-4_189.png





index-4_2548.png





index-4_2350.png





index-4_32.png





index-4_759.png





index-4_716.png





index-4_1225.png





index-4_1345.png





index-4_1328.png





index-4_892.png





index-4_2667.png





index-4_628.png





index-4_1867.png





index-4_451.png





index-4_1504.png





index-4_1039.png





index-4_917.png





index-4_1227.png





index-4_91.png





index-4_1731.png





index-4_2339.png





index-4_2223.png





index-4_2544.png





index-4_1456.png





index-4_1884.png





index-4_1595.png





index-4_2248.png





index-4_11.png





index-4_546.png





index-4_2432.png





index-4_2573.png





index-4_2462.png





index-4_2431.png





index-4_263.png





index-4_1933.png





index-4_557.png





index-4_761.png





index-4_1081.png





index-4_110.png





index-4_1360.png





index-4_483.png





index-4_832.png





index-4_430.png





index-4_2031.png





index-4_103.png





index-4_1649.png





index-4_1446.png





index-4_1743.png





index-4_1215.png





index-4_2430.png





index-4_1145.png





index-4_2290.png





index-4_652.png





index-4_964.png





index-4_2064.png





index-4_2609.png





index-4_270.png





index-4_409.png





index-4_1878.png





index-4_2532.png





index-4_1390.png





index-4_737.png





index-4_1476.png





index-4_151.png





index-4_1393.png





index-4_426.png





index-4_2370.png





index-4_2219.png





index-4_1673.png





index-4_252.png





index-4_1597.png





index-4_2056.png





index-4_2141.png





index-4_2512.png





index-4_407.png





index-4_989.png





index-4_1466.png





index-4_386.png





index-4_404.png





index-4_728.png





index-4_2402.png





index-4_173.png





index-4_421.png





index-4_313.png





index-4_1313.png





index-4_142.png





index-4_262.png





index-4_374.png





index-4_1424.png





index-4_1033.png





index-4_1262.png





index-4_1695.png





index-4_2604.png





index-4_2073.png





index-4_2212.png





index-4_929.png





index-4_274.png





index-4_2111.png





index-4_573.png





index-4_1580.png





index-4_2102.png





index-4_2590.png





index-4_705.png





index-4_1546.png





index-4_1830.png





index-4_2133.png





index-4_2693.png





index-4_384.png





index-4_494.png





index-4_1255.png





index-4_906.png





index-4_1097.png





index-4_441.png





index-4_1171.png





index-4_1848.png





index-4_1009.png





index-4_2085.png





index-4_79.png





index-4_579.png





index-4_186.png





index-4_2306.png





index-4_498.png





index-4_749.png





index-4_1755.png





index-4_2092.png





index-4_1306.png





index-4_1993.png





index-4_356.png





index-4_2222.png





index-4_1845.png





index-4_719.png





index-4_1059.png





index-4_123.png





index-4_502.png





index-4_1793.png





index-4_2572.png





index-4_1198.png





index-4_1786.png





index-4_193.png





index-4_2206.png





index-4_1477.png





index-4_2357.png





index-4_808.png





index-4_843.png





index-4_2566.png





index-4_1913.png





index-4_90.png





index-4_1682.png





index-4_1715.png





index-4_936.png





index-4_1024.png





index-4_2346.png





index-4_1035.png





index-4_2408.png





index-4_468.png





index-4_849.png





index-4_1565.png





index-4_575.png





index-4_838.png





index-4_1412.png





index-4_1612.png





index-4_1915.png





index-4_514.png





index-4_637.png





index-4_1733.png





index-4_292.png





index-4_1300.png





index-4_1666.png





index-4_59.png





index-4_635.png





index-4_1740.png





index-4_1818.png





index-4_880.png





index-4_938.png





index-4_698.png





index-4_491.png





index-4_156.png





index-4_2196.png





index-4_462.png





index-4_1322.png





index-4_1937.png





index-4_738.png





index-4_1613.png





index-4_1723.png





index-4_2129.png





index-4_1507.png





index-4_2661.png





index-4_990.png





index-4_2283.png





index-4_2001.png





index-4_2090.png





index-4_978.png





index-4_1738.png





index-4_272.png





index-4_1253.png





index-4_1436.png





index-4_2338.png





index-4_1455.png





index-4_2473.png





index-4_1320.png





index-4_2153.png





index-4_571.png





index-4_16.png





index-4_2323.png





index-4_542.png





index-4_220.png





index-4_387.png





index-4_1840.png





index-4_287.png





index-4_354.png





index-4_2583.png





index-4_1748.png





index-4_2115.png





index-4_1071.png





index-4_318.png





index-4_584.png





index-4_255.png





index-4_1202.png





index-4_298.png





index-4_1768.png





index-4_2565.png





index-4_991.png





index-4_2324.png





index-4_2648.png





index-4_1974.png





index-4_140.png





index-4_2210.png





index-4_2245.png





index-4_2665.png





index-4_1905.png





index-4_600.png





index-4_448.png





index-4_2327.png





index-4_2069.png





index-4_2437.png





index-4_115.png





index-4_2319.png





index-4_2554.png





index-4_185.png





index-4_415.png





index-4_1182.png





index-4_2389.png





index-4_1548.png





index-4_2114.png





index-4_2642.png





index-4_69.png





index-4_725.png





index-4_900.png





index-4_1496.png





index-4_1532.png





index-4_1765.png





index-4_36.png





index-4_1832.png





index-4_2482.png





index-4_1247.png





index-4_184.png





index-4_2398.png





index-4_190.png





index-4_244.png





index-4_2077.png





index-4_1479.png





index-4_1530.png





index-4_1901.png





index-4_930.png





index-4_101.png





index-4_201.png





index-4_1645.png





index-4_868.png





index-4_1556.png





index-4_227.png





index-4_1978.png





index-4_2093.png





index-4_2490.png





index-4_331.png





index-4_551.png





index-4_2244.png





index-4_1569.png





index-4_1782.png





index-4_1792.png





index-4_98.png





index-4_302.png





index-4_974.png





index-4_839.png





index-4_2152.png





index-4_2307.png





index-4_1192.png





index-4_1920.png





index-4_693.png





index-4_1855.png





index-4_438.png





index-4_2051.png





index-4_2272.png





index-4_160.png





index-4_1289.png





index-4_845.png





index-4_326.png





index-4_1732.png





index-4_1623.png





index-4_2238.png





index-4_1199.png





index-4_1939.png





index-4_2221.png





index-4_2560.png





index-4_120.png





index-4_2475.png





index-4_46.png





index-4_1335.png





index-4_56.png





index-4_422.png





index-4_175.png





index-4_992.png





index-4_1976.png





index-4_2138.png





index-4_1824.png





index-4_2393.png





index-4_2567.png





index-4_2355.png





index-4_1208.png





index-4_1378.png





index-4_1210.png





index-4_206.png





index-4_882.png





index-4_1348.png





index-4_2539.png





index-4_2.png





index-4_696.png





index-4_1497.png





index-4_1278.png





index-4_195.png





index-4_21.png





index-4_2004.png





index-4_1206.png





index-4_1139.png





index-4_588.png





index-4_775.png





index-4_671.png





index-4_1217.png





index-4_429.png





index-4_2680.png





index-4_2229.png





index-4_2427.png





index-4_99.png





index-4_842.png





index-4_130.png





index-4_2058.png





index-4_221.png





index-4_1561.png





index-4_504.png





index-4_1155.png





index-4_1713.png





index-4_266.png





index-4_1681.png





index-4_1513.png





index-4_1656.png





index-4_192.png





index-4_1787.png





index-4_322.png





index-4_1093.png





index-4_291.png





index-4_736.png





index-4_389.png





index-4_1954.png





index-4_1576.png





index-4_2644.png





index-4_1129.png





index-4_1212.png





index-4_1482.png





index-4_2055.png





index-4_802.png





index-4_889.png





index-4_279.png





index-4_382.png





index-4_2053.png





index-4_757.png





index-4_956.png





index-4_418.png





index-4_2062.png





index-4_48.png





index-4_1851.png





index-4_780.png





index-4_1397.png





index-4_1220.png





index-4_1770.png





index-4_660.png





index-4_1633.png





index-4_119.png





index-4_1148.png





index-4_1036.png





index-4_423.png





index-4_1042.png





index-4_487.png





index-4_1027.png





index-4_585.png





index-4_1516.png





index-4_1772.png





index-4_982.png





index-4_1812.png





index-4_1813.png





index-4_2369.png





index-4_2607.png





index-4_1722.png





index-4_2570.png





index-4_2618.png





index-4_1537.png





index-4_1711.png





index-4_2164.png





index-4_217.png





index-4_332.png





index-4_1314.png





index-4_2209.png





index-4_2433.png





index-4_1281.png





index-4_1839.png





index-4_2204.png





index-4_1807.png





index-4_2507.png





index-4_947.png





index-4_1049.png





index-4_1073.png





index-4_427.png





index-4_1948.png





index-4_2317.png





index-4_1683.png





index-4_258.png





index-4_2028.png





index-4_2046.png





index-4_1684.png





index-4_884.png





index-4_2296.png





index-4_1894.png





index-4_2207.png





index-4_181.png





index-4_887.png





index-4_903.png





index-4_1385.png





index-4_623.png





index-4_1146.png





index-4_1442.png





index-4_1211.png





index-4_1372.png





index-4_2653.png





index-4_297.png





index-4_375.png





index-4_2527.png





index-4_1485.png





index-4_703.png





index-4_490.png





index-4_793.png





index-4_812.png





index-4_1354.png





index-4_993.png





index-4_2406.png





index-4_149.png





index-4_1678.png





index-4_576.png





index-4_620.png





index-4_885.png





index-4_814.png





index-4_873.png





index-4_876.png





index-4_952.png





index-4_813.png





index-4_1757.png





index-4_2655.png





index-4_401.png





index-4_747.png





index-4_2412.png





index-4_5.png





index-4_197.png





index-4_2505.png





index-4_1075.png





index-4_2163.png





index-4_2250.png





index-4_1352.png





index-4_1382.png





index-4_2381.png





index-4_92.png





index-4_1783.png





index-4_2239.png





index-4_136.png





index-4_2179.png





index-4_2039.png





index-4_2029.png





index-4_1419.png





index-4_2017.png





index-4_239.png





index-4_1573.png





index-4_1665.png





index-4_2037.png





index-4_176.png





index-4_1297.png





index-4_2520.png





index-4_2321.png





index-4_995.png





index-4_1403.png





index-4_1054.png





index-4_1431.png





index-4_1716.png





index-4_2602.png





index-4_2633.png





index-4_2318.png





index-4_2632.png





index-4_744.png





index-4_1079.png





index-4_2401.png





index-4_2605.png





index-4_720.png





index-4_922.png





index-4_2549.png





index-4_147.png





index-4_1492.png





index-4_135.png





index-4_1337.png





index-4_943.png





index-4_945.png





index-4_1377.png





index-4_971.png





index-4_718.png





index-4_2679.png





index-4_1863.png





index-4_2126.png





index-4_392.png





index-4_954.png





index-4_2508.png





index-4_1841.png





index-4_370.png





index-4_2400.png





index-4_458.png





index-4_566.png





index-4_1567.png





index-4_618.png





index-4_2497.png





index-4_1386.png





index-4_2032.png





index-4_741.png





index-4_1572.png





index-4_1885.png





index-4_1916.png





index-4_1536.png





index-4_581.png





index-4_456.png





index-4_2140.png





index-4_1600.png





index-4_567.png





index-4_1265.png





index-4_2448.png





index-4_984.png





index-4_612.png





index-4_1800.png





index-4_236.png





index-4_428.png





index-4_2595.png





index-4_594.png





index-4_106.png





index-4_788.png





index-4_485.png





index-4_442.png





index-4_2696.png





index-4_1835.png





index-4_2081.png





index-4_2378.png





index-4_152.png





index-4_285.png





index-4_2483.png





index-4_170.png





index-4_1622.png





index-4_2598.png





index-4_271.png





index-4_708.png





index-4_2084.png





index-4_293.png





index-4_2397.png





index-4_2698.png





index-4_629.png





index-4_219.png





index-4_2067.png





index-4_2118.png





index-4_2395.png





index-4_1512.png





index-4_1644.png





index-4_805.png





index-4_1437.png





index-4_2022.png





index-4_466.png





index-4_191.png





index-4_2555.png





index-4_1137.png





index-4_2309.png





index-4_2367.png





index-4_2033.png





index-4_619.png





index-4_1674.png





index-4_1334.png





index-4_1411.png





index-4_1980.png





index-4_1362.png





index-4_509.png





index-4_1571.png





index-4_2050.png





index-4_701.png





index-4_2342.png





index-4_850.png





index-4_2047.png





index-4_966.png





index-4_2435.png





index-4_1421.png





index-4_1930.png





index-4_564.png





index-4_492.png





index-4_343.png





index-4_2262.png





index-4_301.png





index-4_2674.png





index-4_1502.png





index-4_2458.png





index-4_1261.png





index-4_1925.png





index-4_1440.png





index-4_1690.png





index-4_1688.png





index-4_886.png





index-4_2466.png





index-4_2045.png





index-4_1109.png





index-4_2574.png





index-4_2658.png





index-4_420.png





index-4_342.png





index-4_1007.png





index-4_166.png





index-4_2538.png





index-4_630.png





index-4_2689.png





index-4_1058.png





index-4_2479.png





index-4_661.png





index-4_688.png





index-4_2494.png





index-4_257.png





index-4_1903.png





index-4_1016.png





index-4_1658.png





index-4_1564.png





index-4_1164.png





index-4_2556.png





index-4_1245.png





index-4_2134.png





index-4_44.png





index-4_1942.png





index-4_1853.png





index-4_1228.png





index-4_1018.png





index-4_2617.png





index-4_2399.png





index-4_2098.png





index-4_320.png





index-4_700.png





index-4_2135.png





index-4_321.png





index-4_537.png





index-4_1190.png





index-4_1586.png





index-4_1158.png





index-4_1611.png





index-4_205.png





index-4_1990.png





index-4_1541.png





index-4_1540.png





index-4_1956.png





index-4_2596.png





index-4_2701.png





index-4_826.png





index-4_1056.png





index-4_2477.png





index-4_818.png





index-4_2637.png





index-4_31.png





index-4_1379.png





index-4_2523.png





index-4_93.png





index-4_791.png





index-4_601.png





index-4_963.png





index-4_940.png





index-4_2585.png





index-4_397.png





index-4_267.png





index-4_2035.png





index-4_51.png





index-4_1420.png





index-4_1022.png





index-4_303.png





index-4_1406.png





index-4_804.png





index-4_2456.png





index-4_1331.png





index-4_1619.png





index-4_261.png





index-4_1193.png





index-4_2700.png





index-4_497.png





index-4_1736.png





index-4_1859.png





index-4_1655.png





index-4_980.png





index-4_1734.png





index-4_288.png





index-4_1045.png





index-4_778.png





index-4_1290.png





index-4_344.png





index-4_1632.png





index-4_1796.png





index-5_1.jpg





index-4_2511.png





index-4_425.png





index-4_2119.png





index-4_1057.png





index-4_2202.png





index-4_127.png





index-4_1316.png





index-4_1503.png





index-4_2601.png





index-4_317.png





index-4_1547.png





index-4_1850.png





index-4_1242.png





index-4_475.png





index-4_1568.png





index-4_934.png





index-4_2099.png





index-4_35.png





index-4_1020.png





index-4_1402.png





index-4_2130.png





index-4_1514.png





index-4_1468.png





index-4_2524.png





index-4_1195.png





index-4_67.png





index-4_396.png





index-4_2686.png





index-4_745.png





index-4_1636.png





index-4_515.png





index-4_2671.png





index-4_1554.png





index-4_1691.png





index-4_1122.png





index-4_1175.png





index-4_603.png





index-4_400.png





index-4_1214.png





index-4_1462.png





index-4_799.png





index-4_62.png





index-4_669.png





index-4_2026.png





index-4_639.png





index-4_1709.png





index-4_1014.png





index-4_1150.png





index-4_365.png





index-4_2582.png





index-4_905.png





index-4_1629.png





index-4_1833.png





index-4_243.png





index-4_586.png





index-4_2260.png





index-4_1874.png





index-4_2363.png





index-4_1718.png





index-4_2294.png





index-4_528.png





index-4_1660.png





index-4_2358.png





index-4_1177.png





index-4_371.png





index-4_2591.png





index-4_1741.png





index-4_923.png





index-4_1480.png





index-4_523.png





index-4_1416.png





index-4_2404.png





index-4_1958.png





index-4_2449.png





index-4_355.png





index-4_1376.png





index-4_1.jpg





index-4_1846.png





index-4_352.png





index-4_2040.png





index-4_2226.png





index-4_1967.png





index-4_1047.png





index-4_2216.png





index-4_1294.png





index-4_2109.png





index-4_10.png





index-4_1609.png





index-4_8.png





index-4_1891.png





index-4_295.png





index-4_2101.png





index-4_2293.png





index-4_2364.png





index-4_238.png





index-4_2681.png





index-4_1511.png





index-4_329.png





index-4_139.png





index-4_2018.png





index-4_1251.png





index-4_1604.png





index-4_41.png





index-4_96.png





index-4_874.png





index-4_100.png





index-4_2322.png





index-4_137.png





index-4_2144.png





index-4_1641.png





index-4_973.png





index-4_54.png





index-4_444.png





index-4_1528.png





index-4_265.png





index-4_1836.png





index-4_2002.png





index-4_2156.png





index-4_2678.png





index-4_210.png





index-4_1223.png





index-4_1425.png





index-4_1911.png





index-4_1960.png





index-4_2587.png





index-4_19.png





index-4_2215.png





index-4_517.png





index-4_1523.png





index-4_2472.png





index-4_278.png





index-4_608.png





index-4_815.png





index-4_440.png





index-4_913.png





index-4_2298.png





index-4_1549.png





index-4_1589.png





index-4_1078.png





index-4_1318.png





index-4_662.png





index-4_1074.png





index-4_2236.png





index-4_461.png





index-4_2376.png





index-4_132.png





index-4_965.png





index-4_86.png





index-4_311.png





index-4_1955.png





index-4_1521.png





index-4_2225.png





index-4_854.png





index-4_194.png





index-4_926.png





index-4_1240.png





index-4_2531.png





index-4_621.png





index-4_726.png





index-4_1662.png





index-4_1985.png





index-4_406.png





index-4_1659.png





index-4_1279.png





index-4_1999.png





index-4_2360.png





index-4_1288.png





index-4_2116.png





index-4_2191.png





index-4_250.png





index-4_1973.png





index-4_2489.png





index-4_391.png





index-4_1464.png





index-4_2660.png





index-4_27.png





index-4_1207.png





index-4_2139.png





index-4_2386.png





index-4_657.png





index-4_2454.png





index-4_773.png





index-4_496.png





index-4_269.png





index-4_83.png





index-4_2502.png





index-4_1191.png





index-4_2175.png





index-4_1458.png





index-4_2626.png





index-4_944.png





index-4_946.png





index-4_2273.png





index-4_2420.png





index-4_1323.png





index-4_2499.png





index-4_347.png





index-4_1810.png





index-4_614.png





index-4_2167.png





index-4_319.png





index-4_1558.png





index-4_2142.png





index-4_748.png





index-4_1449.png





index-4_1061.png





index-4_1566.png





index-4_2003.png





index-4_806.png





index-4_2235.png





index-4_1076.png





index-4_1373.png





index-4_823.png





index-4_2132.png





index-4_2579.png





index-4_2627.png





index-4_616.png





index-4_1280.png





index-4_229.png





index-4_2258.png





index-4_1806.png





index-4_1914.png





index-4_231.png





index-4_552.png





index-4_789.png





index-4_1593.png





index-4_1672.png





index-4_1467.png





index-4_2154.png





index-4_723.png





index-4_2088.png





index-4_1085.png





index-4_324.png





index-4_1084.png





index-4_2550.png





index-4_2424.png





index-4_942.png





index-4_259.png





index-4_574.png





index-4_2600.png





index-4_2255.png





index-4_2217.png





index-4_672.png





index-4_277.png





index-4_1971.png





index-4_1149.png





index-4_695.png





index-4_610.png





index-4_1805.png





index-4_1908.png





index-4_1495.png





index-4_2097.png





index-4_844.png





index-4_779.png





index-4_702.png





index-4_1760.png





index-4_658.png





index-4_500.png





index-4_1004.png





index-4_1032.png





index-4_1585.png





index-4_1940.png





index-4_1774.png





index-4_828.png





index-4_1153.png





index-4_2664.png





index-4_1984.png





index-4_756.png





index-4_2252.png





index-4_82.png





index-4_527.png





index-4_1302.png





index-4_510.png





index-4_1910.png





index-4_1557.png





index-4_169.png





index-4_1553.png





index-4_2015.png





index-4_1422.png





index-4_841.png





index-4_1596.png





index-4_2504.png





index-4_899.png





index-4_644.png





index-4_348.png





index-4_626.png





index-4_785.png





index-4_377.png





index-4_1950.png





index-4_1226.png





index-4_909.png





index-4_558.png





index-4_1784.png





index-4_1365.png





index-4_172.png





index-4_1804.png





index-4_2493.png





index-4_2388.png





index-4_2313.png





index-4_1826.png





index-4_1670.png





index-4_199.png





index-4_2575.png





index-4_506.png





index-4_2337.png





index-4_2533.png





index-4_105.png





index-4_237.png





index-4_762.png





index-4_2024.png





index-4_2325.png





index-4_1822.png





index-4_470.png





index-4_1015.png





index-4_1108.png





index-4_1031.png





index-4_848.png





index-4_1359.png





index-4_2516.png





index-4_2054.png





index-4_1902.png





index-4_97.png





index-4_1735.png





index-4_2145.png





index-4_1510.png





index-4_1728.png





index-4_752.png





index-4_2162.png





index-4_2148.png





index-4_1111.png





index-4_202.png





index-4_2117.png





index-4_1023.png





index-4_2184.png





index-4_2025.png





index-4_2441.png





index-4_1525.png





index-4_2188.png





index-4_338.png





index-4_1879.png





index-4_1696.png





index-4_235.png





index-4_1287.png





index-4_1664.png





index-4_1671.png





index-4_2545.png





index-4_1889.png





index-4_2639.png





index-4_2340.png





index-4_2668.png





index-4_211.png





index-4_1608.png





index-4_663.png





index-4_2302.png





index-4_1675.png





index-4_1975.png





index-4_2498.png





index-4_1877.png





index-4_2669.png





index-4_891.png





index-4_198.png





index-4_2559.png





index-4_2577.png





index-4_1125.png





index-4_2094.png





index-4_1825.png





index-4_2526.png





index-7_1.jpg





index-4_1311.png





index-4_958.png





index-4_2335.png





index-4_2461.png





index-4_2628.png





index-4_2688.png





index-4_722.png





index-4_1257.png





index-4_2612.png





index-4_2203.png





index-4_1869.png





index-4_511.png





index-4_1184.png





index-4_1435.png





index-4_254.png





index-4_1399.png





index-4_2641.png





index-4_1160.png





index-4_138.png





index-4_2557.png





index-4_890.png





index-4_2195.png





index-4_3.png





index-4_2624.png





index-4_544.png





index-4_560.png





index-4_1301.png





index-4_1692.png





index-4_446.png





index-4_1249.png





index-2_2.jpg





index-4_408.png





index-4_2230.png





index-4_2267.png





index-4_638.png





index-4_2287.png





index-4_872.png





index-4_2553.png





index-4_154.png





index-4_1091.png





index-4_535.png





index-4_2198.png





index-4_12.png





index-4_508.png





index-4_4.png





index-4_1932.png





index-4_71.png





index-4_1945.png





index-4_2506.png





index-4_445.png





index-4_835.png





index-4_1309.png





index-4_2214.png





index-4_2650.png





index-4_632.png





index-4_1181.png





index-4_1868.png





index-4_570.png





index-4_2136.png





index-4_122.png





index-4_625.png





index-4_499.png





index-4_2434.png





index-4_2257.png





index-4_273.png





index-4_529.png





index-4_2578.png





index-4_70.png





index-4_2264.png





index-4_2551.png





index-4_1888.png





index-4_2044.png





index-4_2597.png





index-4_1128.png





index-4_1383.png





index-4_2181.png





index-4_1771.png





index-4_183.png





index-4_381.png





index-4_593.png





index-4_2075.png





index-4_932.png





index-4_1163.png





index-4_1119.png





index-4_2005.png





index-4_2326.png





index-4_960.png





index-4_1308.png





index-4_1041.png





index-4_1605.png





index-4_1610.png





index-4_47.png





index-4_727.png





index-4_1444.png





index-4_1998.png





index-4_622.png





index-4_2685.png





index-4_931.png





index-4_165.png





index-4_1724.png





index-4_1463.png





index-4_640.png





index-4_2242.png





index-4_1747.png





index-4_2113.png





index-4_2266.png





index-4_604.png





index-4_765.png





index-4_800.png





index-4_1259.png





index-4_307.png





index-4_1893.png





index-4_2426.png





index-4_869.png





index-4_1044.png





index-4_807.png





index-4_1447.png





index-4_801.png





index-4_1487.png





index-4_1527.png





index-4_1358.png





index-4_1795.png





index-4_1944.png





index-4_1941.png





index-4_2123.png





index-4_345.png





index-4_366.png





index-4_522.png





index-4_1363.png





index-4_1283.png





index-4_2690.png





index-4_856.png





index-4_117.png





index-4_847.png





index-4_1650.png





index-4_55.png





index-4_2547.png





index-4_2108.png





index-4_34.png





index-4_615.png





index-4_1429.png





index-4_2168.png





index-4_2193.png





index-4_1136.png





index-4_2043.png





index-4_228.png





index-4_256.png





index-4_2647.png





index-4_817.png





index-4_1271.png





index-4_1387.png





index-4_1957.png





index-4_393.png





index-4_1304.png





index-4_692.png





index-4_368.png





index-4_681.png





index-4_1120.png





index-4_518.png





index-4_2087.png





index-4_825.png





index-4_15.png





index-4_1587.png





index-4_2213.png





index-4_2510.png





index-4_592.png





index-4_704.png





index-4_2038.png





index-4_1418.png





index-4_1517.png





index-4_1997.png





index-4_953.png





index-4_2333.png





index-4_1469.png





index-4_1614.png





index-4_656.png





index-4_1185.png





index-4_2201.png





index-4_983.png





index-4_563.png





index-4_547.png





index-4_1159.png





index-4_2107.png





index-4_207.png





index-4_1296.png





index-4_2536.png





index-4_1578.png





index-4_2501.png





index-4_2564.png





index-4_860.png





index-4_1216.png





index-4_2263.png





index-4_1292.png





index-4_168.png





index-4_1303.png





index-4_1332.png





index-4_977.png





index-4_242.png





index-4_2385.png





index-4_2684.png





index-4_746.png





index-4_1781.png





index-4_2361.png





index-4_597.png





index-4_976.png





index-4_712.png





index-4_1484.png





index-4_2027.png





index-4_1794.png





index-4_2405.png





index-4_2059.png





index-4_1126.png





index-4_1368.png





index-4_713.png





index-4_2471.png





index-4_1562.png





index-4_17.png





index-4_1389.png





index-4_432.png





index-4_2392.png





index-4_556.png





index-4_2328.png





index-4_809.png





index-4_1651.png





index-4_1526.png





index-4_2074.png





index-4_611.png





index-4_1273.png





index-4_596.png





index-4_1264.png





index-4_769.png





index-4_1080.png





index-4_1001.png





index-4_2379.png





index-4_2128.png





index-4_2366.png





index-4_1706.png





index-4_2673.png





index-4_833.png





index-4_2584.png





index-4_215.png





index-4_1907.png





index-4_1395.png





index-4_2636.png





index-4_49.png





index-4_1575.png





index-4_2232.png





index-4_1749.png





index-4_1616.png





index-4_1699.png





index-4_2240.png





index-4_2079.png





index-4_2384.png





index-4_1170.png





index-4_63.png





index-4_1250.png





index-4_224.png





index-4_2177.png





index-4_607.png





index-4_1430.png





index-4_1912.png





index-4_200.png





index-4_2656.png





index-4_40.png





index-4_1441.png





index-4_1127.png





index-4_125.png





index-4_2282.png





index-4_2457.png





index-4_2403.png





index-4_89.png





index-4_1293.png





index-4_689.png





index-4_2662.png





index-4_505.png





index-4_1414.png





index-4_1698.png





index-4_2530.png





index-4_212.png





index-4_667.png





index-4_888.png





index-4_304.png





index-4_39.png





index-4_774.png





index-4_1423.png





index-4_1788.png





index-4_1661.png





index-4_1986.png





index-4_1601.png





index-4_1154.png





index-4_1060.png





index-4_2592.png





index-4_45.png





index-4_1953.png





index-4_790.png





index-4_1026.png





index-4_2155.png





index-4_95.png





index-4_2625.png





index-4_1626.png





index-4_1299.png





index-4_1235.png





index-4_1742.png





index-4_2007.png





index-4_1110.png





index-4_379.png





index-4_783.png





index-4_883.png





index-4_1780.png





index-4_786.png





index-4_1282.png





index-4_2529.png





index-4_2593.png





index-4_1102.png





index-4_2610.png





index-4_1842.png





index-4_431.png





index-4_642.png





index-4_1096.png





index-4_1161.png





index-4_2036.png





index-4_2068.png





index-4_2344.png





index-4_1509.png





index-4_870.png





index-4_2413.png





index-4_1453.png





index-4_777.png





index-4_1188.png





index-4_1241.png





index-4_2205.png





index-4_1640.png





index-4_1943.png





index-4_2042.png





index-4_939.png





index-4_1028.png





index-4_2178.png





index-4_2315.png





index-4_1021.png





index-4_1445.png





index-4_60.png





index-4_1274.png





index-4_1947.png





index-4_209.png





index-4_146.png





index-4_2160.png





index-4_2303.png





index-4_1123.png





index-4_1544.png





index-4_634.png





index-4_309.png





index-4_1555.png





index-4_2023.png





index-4_647.png





index-4_435.png





index-4_1625.png





index-4_1151.png





index-4_2438.png





index-4_2329.png





index-4_282.png





index-4_721.png





index-4_300.png





index-4_2491.png





index-4_179.png





index-4_1929.png





index-4_2060.png





index-4_1550.png





index-4_1904.png





index-4_1336.png





index-4_1769.png





index-4_1534.png





index-4_1964.png





index-4_1791.png





index-4_1326.png





index-4_895.png





index-4_2256.png





index-4_677.png





index-4_1396.png





index-4_565.png





index-4_997.png





index-4_613.png





index-4_1357.png





index-4_433.png





index-4_1823.png





index-4_1156.png





index-4_1371.png





index-4_665.png





index-4_1646.png





index-4_2170.png





index-4_1005.png





index-4_1112.png





index-4_161.png





index-4_740.png





index-4_1969.png





index-4_2120.png





index-4_1427.png





index-4_1498.png





index-4_327.png





index-4_1165.png





index-4_2158.png





index-4_1008.png





index-4_128.png





index-4_2353.png





index-4_1679.png





index-4_353.png





index-4_350.png





index-4_65.png





index-4_1238.png





index-4_6.png





index-4_602.png





index-4_337.png





index-4_1046.png





index-4_2525.png





index-4_246.png





index-4_1295.png





index-4_624.png





index-4_2261.png





index-4_459.png





index-4_894.png





index-4_144.png





index-4_1708.png





index-4_148.png





index-4_645.png





index-4_1173.png





index-4_2171.png





index-4_1574.png





index-4_2174.png





index-4_1263.png





index-4_2470.png





index-4_439.png





index-4_1663.png





index-4_1802.png





index-4_2515.png





index-4_2066.png





index-4_1491.png





index-4_1927.png





index-4_781.png





index-4_66.png





index-4_1761.png





index-4_2387.png





index-4_2185.png





index-4_204.png





index-4_1919.png





index-4_1886.png





index-4_2065.png





index-4_794.png





index-4_582.png





index-4_784.png





index-4_2146.png





index-4_764.png





index-4_862.png





index-4_1817.png





index-4_754.png





index-4_1384.png





index-4_1710.png





index-4_1584.png





index-4_1668.png





index-4_1898.png





index-4_763.png





index-4_820.png





index-4_524.png





index-4_686.png





index-4_13.png





index-4_914.png





index-4_1607.png





index-4_1132.png





index-4_1401.png





index-4_1704.png





index-4_2561.png





index-4_1928.png





index-4_2480.png





index-4_650.png





index-4_904.png





index-4_1000.png





index-4_2452.png





index-4_2349.png





index-4_1138.png





index-4_112.png





index-4_933.png





index-4_2237.png





index-4_124.png





index-4_2697.png





index-4_157.png





index-4_878.png





index-4_361.png





index-4_2151.png





index-4_2486.png





index-4_710.png





index-4_1764.png





index-4_1103.png





index-4_1174.png





index-4_1443.png





index-4_730.png





index-4_2172.png





index-4_2356.png





index-4_2423.png





index-4_2492.png





index-4_74.png





index-4_2421.png





index-4_2576.png





index-4_449.png





index-4_2234.png





index-4_2446.png





index-4_1319.png





index-4_2568.png





index-4_707.png





index-4_2481.png





index-4_2675.png





index-4_950.png





index-4_1583.png





index-4_1620.png





index-4_1618.png





index-4_1230.png





index-4_1538.png





index-4_2112.png





index-4_1746.png





index-4_2049.png





index-4_2241.png





index-4_2190.png





index-4_829.png





index-4_1408.png





index-4_180.png





index-4_2183.png





index-4_1237.png





index-4_1727.png





index-4_1162.png





index-4_2299.png





index-4_2311.png





index-4_2286.png





index-4_1124.png





index-4_908.png





index-4_476.png





index-4_1025.png





index-4_1752.png





index-4_1116.png





index-4_1451.png





index-4_1667.png





index-4_1200.png





index-4_1697.png





index-4_1926.png





index-4_1881.png





index-4_898.png





index-4_358.png





index-4_1837.png





index-4_797.png





index-4_715.png





index-4_851.png





index-4_477.png





index-4_1006.png





index-4_979.png





index-4_1759.png





index-4_2270.png





index-4_1234.png





index-4_1890.png





index-4_1559.png





index-4_2692.png





index-4_323.png





index-4_153.png





index-4_390.png





index-4_1258.png





index-4_1936.png





index-4_1687.png





index-4_2265.png





index-4_2208.png





index-4_57.png





index-4_834.png





index-4_1862.png





index-4_1897.png





index-4_187.png





index-4_2187.png





index-4_113.png





index-4_1147.png





index-4_1992.png





index-4_589.png





index-4_972.png





index-4_998.png





index-4_2629.png





index-4_305.png





index-4_2218.png





index-4_1434.png





index-4_1887.png





index-4_2276.png





index-4_2695.png





index-4_232.png





index-4_590.png





index-4_1067.png





index-4_2496.png





index-4_836.png





index-4_417.png





index-4_213.png





index-4_1205.png





index-4_840.png





index-4_1236.png





index-4_133.png





index-4_1351.png





index-4_1204.png





index-4_2288.png





index-4_1457.png





index-4_2643.png





index-4_2428.png





index-4_1100.png





index-4_1284.png





index-4_732.png





index-4_1452.png





index-4_735.png





index-4_1325.png





index-4_653.png





index-4_561.png





index-4_495.png





index-4_1811.png





index-4_1312.png





index-4_1775.png





index-4_78.png





index-4_328.png





index-4_733.png





index-4_2280.png





index-4_1438.png





index-4_1488.png





index-4_314.png





index-4_1829.png





index-4_627.png





index-4_1233.png





index-4_1186.png





index-4_2621.png





index-4_1029.png





index-4_2659.png





index-4_1635.png





index-4_2645.png





index-4_1040.png





index-4_2365.png





index-4_1676.png





index-4_2192.png





index-4_2020.png





index-4_1638.png





index-4_1369.png





index-4_2439.png





index-4_2517.png





index-4_469.png





index-4_1356.png





index-4_1017.png





index-4_1475.png





index-4_1231.png





index-4_1606.png





index-4_85.png





index-4_1346.png





index-4_1157.png





index-4_2522.png





index-4_1082.png





index-4_643.png





index-4_921.png





index-4_1505.png





index-4_2082.png





index-4_711.png





index-4_1617.png





index-4_962.png





index-4_1543.png





index-4_1700.png





index-4_591.png





index-4_1703.png





index-2_1.jpg





index-4_1203.png





index-4_503.png





index-4_1797.png





index-4_846.png





index-4_1010.png





index-4_339.png





index-4_2320.png





index-4_367.png





index-4_443.png





index-4_587.png





index-4_852.png





index-4_2348.png





index-4_1098.png





index-4_2308.png





index-4_617.png





index-4_1680.png





index-4_2391.png





index-4_2336.png





index-4_2330.png





index-4_924.png





index-4_1934.png





index-4_1178.png





index-4_268.png





index-4_104.png





index-4_1719.png





index-4_1542.png





index-4_1642.png





index-4_724.png





index-4_1189.png





index-4_1865.png





index-4_1218.png





index-4_2459.png





index-4_177.png





index-4_158.png





index-4_1048.png





index-4_359.png





index-4_1426.png





index-4_1529.png





index-4_697.png





index-4_521.png





index-4_1069.png





index-4_1141.png





index-4_770.png





index-4_1333.png





index-4_489.png





index-4_2341.png





index-4_121.png





index-4_525.png





index-4_1410.png





index-4_2089.png





index-4_1277.png





index-4_2623.png





index-4_2243.png





index-4_1789.png





index-4_108.png





index-4_111.png





index-4_340.png





index-4_471.png





index-4_1923.png





index-4_2345.png





index-4_464.png





index-4_655.png





index-4_1256.png





index-4_559.png





index-4_772.png





index-4_1089.png





index-4_507.png





index-4_1232.png





index-4_949.png





index-4_1966.png





index-4_81.png





index-4_88.png





index-4_171.png





index-4_1105.png





index-4_1745.png





index-4_1343.png





index-4_1121.png





index-4_2157.png





index-4_362.png





index-4_1050.png





index-4_1603.png





index-4_53.png





index-4_218.png





index-4_782.png





index-4_2259.png





index-4_1135.png





index-4_2425.png





index-4_2586.png





index-4_2057.png





index-4_1063.png





index-4_163.png





index-4_1694.png





index-4_685.png





index-4_1917.png





index-4_2450.png





index-4_1394.png





index-4_1500.png





index-4_1871.png





index-4_2521.png





index-4_248.png





index-4_569.png





index-4_1474.png





index-4_562.png





index-4_1448.png





index-4_2487.png





index-4_77.png





index-4_1342.png





index-4_2295.png





index-4_376.png





index-4_830.png





index-4_264.png





index-4_1814.png





index-4_2008.png





index-4_2127.png





index-4_2228.png





index-4_399.png





index-4_1375.png





index-4_1381.png





index-4_312.png





index-4_2012.png





index-4_970.png





index-4_1896.png





index-4_2581.png





index-4_1949.png





index-4_1972.png





index-4_203.png





index-4_771.png





index-4_580.png





index-4_1588.png





index-4_526.png





index-4_2227.png





index-4_162.png





index-4_2635.png





index-4_810.png





index-4_1130.png





index-4_2694.png





index-4_792.png





index-4_766.png





index-4_654.png





index-4_2246.png





index-4_577.png





index-4_803.png





index-4_861.png





index-4_1799.png





index-4_414.png





index-4_1758.png





index-4_2603.png





index-4_488.png





index-4_1624.png





index-4_1229.png





index-4_1268.png





index-4_150.png





index-4_129.png





index-4_419.png





index-4_1432.png





index-4_58.png





index-4_1693.png





index-4_2465.png





index-4_1938.png





index-4_2166.png





index-4_1643.png





index-4_2368.png





index-4_42.png





index-4_1726.png





index-4_1753.png





index-4_1465.png





index-4_2588.png





index-4_2000.png





index-4_76.png





index-4_364.png





index-4_875.png





index-4_260.png





index-4_395.png





index-4_1051.png





index-4_1834.png





index-4_75.png





index-4_2519.png





index-4_928.png





index-4_1470.png





index-4_1599.png





index-4_2150.png





index-4_1594.png





index-4_1883.png





index-4_230.png





index-4_519.png





index-4_679.png





index-4_2310.png





index-4_346.png





index-4_902.png





index-4_286.png





index-4_241.png





index-4_968.png





index-4_460.png





index-4_1520.png





index-4_636.png





index-4_1219.png





index-4_1989.png





index-4_1013.png





index-4_2469.png





index-4_2528.png





index-4_1298.png





index-4_1094.png





index-4_2277.png





index-4_742.png





index-4_858.png





index-4_920.png





index-4_450.png





index-4_1669.png





index-4_2362.png





index-4_1107.png





index-4_1968.png





index-4_897.png





index-4_2095.png





index-4_2314.png





index-4_1324.png





index-4_1899.png





index-4_1648.png





index-4_2474.png





index-4_43.png





index-4_1847.png





index-4_20.png





index-4_516.png





index-4_598.png





index-4_2541.png





index-4_1852.png





index-4_2052.png





index-4_1172.png





index-4_1179.png





index-4_7.png





index-4_1809.png





index-4_1876.png





index-4_416.png





index-4_1366.png





index-4_2147.png





index-4_310.png





index-4_1374.png





index-4_2558.png





index-4_316.png





index-4_631.png





index-4_859.png





index-4_1856.png





index-4_2445.png





index-4_1367.png





index-4_2651.png





index-1_1.jpg





index-4_1776.png





index-4_2513.png





index-4_2269.png





index-4_2683.png





index-4_674.png





index-4_2620.png





index-4_64.png





index-4_1131.png





index-4_2638.png





index-4_1987.png





index-4_2371.png





index-4_2467.png





index-4_896.png





index-4_2484.png





index-4_1590.png





index-4_2613.png





index-4_1254.png





index-4_2292.png





index-4_2372.png





index-4_751.png





index-4_1552.png





index-4_1959.png





index-4_795.png





index-4_234.png





index-4_2106.png





index-4_866.png





index-4_1560.png





index-4_916.png





index-4_2634.png





index-4_1140.png





index-4_2231.png





index-4_452.png





index-4_2354.png





index-4_1767.png





index-4_216.png





index-4_1533.png





index-4_1924.png





index-4_30.png





index-4_208.png





index-4_141.png





index-4_2616.png





index-4_1068.png





index-4_1077.png





index-4_474.png





index-4_1515.png





index-3_1.jpg





index-4_363.png





index-4_969.png





index-4_2352.png





index-4_52.png





index-4_1276.png





index-4_2071.png





index-4_1702.png





index-4_1701.png





index-4_987.png





index-4_2380.png





index-4_2143.png





index-4_986.png





index-4_253.png





index-4_2291.png





index-4_380.png





index-4_1689.png





index-4_2159.png





index-4_684.png





index-4_1364.png





index-4_1677.png





index-4_2500.png





index-4_961.png





index-4_1439.png





index-4_2200.png





index-4_568.png





index-4_1101.png





index-4_2189.png





index-4_249.png





index-4_2169.png





index-4_37.png





index-4_675.png





index-4_951.png





index-4_1628.png





index-4_1248.png





index-4_1729.png





index-4_2503.png





index-4_2468.png





index-4_383.png





index-4_1866.png





index-4_2699.png





index-4_1267.png





index-4_1460.png





index-4_1577.png





index-4_678.png





index-4_1592.png





index-4_2289.png





index-4_1579.png





index-4_1744.png





index-4_114.png





index-4_1034.png





index-4_1821.png





index-4_280.png





index-4_633.png





index-4_2061.png





index-4_385.png





index-4_2672.png





index-4_1519.png





index-4_1872.png





index-4_999.png





index-4_2275.png





index-4_1935.png





index-4_1882.png





index-4_1965.png





index-4_1052.png





index-4_357.png





index-4_1686.png





index-4_1730.png





index-4_1090.png





index-4_2535.png





index-4_2444.png





index-4_335.png





index-4_1471.png





index-4_2124.png





index-4_1405.png





index-4_14.png





index-4_2670.png





index-4_1329.png





index-4_1653.png





index-4_107.png





index-4_2608.png





index-4_2677.png





index-4_1011.png





index-4_38.png





index-4_1037.png





index-4_334.png





index-4_1340.png





index-4_1996.png





index-4_2373.png





index-4_2070.png





index-4_2199.png





index-4_333.png





index-4_284.png





index-4_1307.png





index-4_822.png





index-4_2072.png





index-4_831.png





index-4_680.png





index-4_1400.png





index-4_2013.png





index-4_1531.png





index-4_1963.png





index-4_2654.png





index-4_1499.png





index-4_283.png





index-4_1714.png





index-4_1391.png





index-4_649.png





index-4_988.png





index-4_1857.png





index-4_341.png





index-4_1243.png





index-4_1518.png





index-4_308.png





index-4_1117.png





index-4_513.png





index-4_893.png





index-4_554.png





index-4_1062.png





index-4_1338.png





index-4_1275.png





index-4_941.png





index-4_540.png





index-4_609.png





index-4_1113.png





index-4_1922.png





index-4_1472.png





index-4_694.png





index-4_424.png





index-4_1918.png





index-4_2436.png





index-4_2100.png





index-4_26.png





index-4_2014.png





index-4_1187.png





index-4_2569.png





index-4_811.png





index-4_687.png





index-4_22.png





index-4_901.png





index-4_178.png





index-4_2382.png





index-4_484.png





index-4_539.png





index-4_1269.png





index-4_1501.png





index-4_306.png





index-4_994.png





index-4_2331.png





index-4_1310.png





index-4_796.png





index-4_2165.png





index-4_2488.png





index-4_2657.png





index-4_2540.png





index-4_2305.png





index-4_1551.png





index-4_699.png





index-4_912.png





index-4_919.png





index-4_2334.png





index-4_2375.png





index-4_2409.png





index-4_1725.png





index-4_465.png





index-4_758.png





index-4_910.png





index-4_2417.png





index-4_714.png





index-4_1239.png





index-4_155.png





index-4_1962.png





index-4_351.png





index-4_2197.png





index-4_1563.png





index-4_145.png





index-4_1134.png





index-4_907.png





index-4_1946.png





index-4_1019.png





index-4_743.png





index-4_315.png





index-4_481.png





index-4_1327.png





index-4_1506.png





index-4_2096.png





index-4_2649.png





index-4_2220.png





index-4_2390.png





index-4_118.png





index-4_985.png





index-4_2514.png





index-4_289.png





index-4_436.png





index-4_1494.png





index-4_1535.png





index-4_1880.png





index-4_1931.png





index-4_1143.png





index-4_2182.png





index-4_530.png





index-4_188.png





index-4_1213.png





index-4_2589.png





index-4_1066.png





index-4_2122.png





index-4_1002.png





index-4_578.png





index-4_855.png





index-4_2447.png





index-4_2416.png





index-4_1086.png





index-4_1762.png





index-4_572.png





index-4_2249.png





index-4_819.png





index-4_1266.png





index-4_1720.png





index-4_1988.png





index-4_1598.png





index-4_131.png





index-4_2460.png





index-4_1428.png





index-4_1454.png





index-4_275.png





index-4_2422.png





index-4_372.png





index-4_2652.png





index-4_336.png





index-4_1828.png





index-4_536.png





index-4_2253.png





index-4_378.png





index-4_1197.png





index-4_467.png





index-4_975.png





index-4_865.png





index-4_879.png





index-4_1087.png





index-4_606.png





index-4_1180.png





index-4_1621.png





index-4_1961.png





index-4_864.png





index-4_1272.png





index-4_1350.png





index-4_1803.png





index-4_2542.png





index-4_1657.png





index-4_2006.png





index-4_1404.png





index-4_2347.png





index-4_1055.png





index-4_2021.png





index-4_325.png





index-4_1407.png





index-4_109.png





index-4_2186.png





index-4_1142.png





index-4_2546.png





index-4_1582.png





index-4_2415.png





index-4_1106.png





index-4_1906.png





index-4_87.png





index-4_126.png





index-4_1785.png





index-4_1909.png





index-4_911.png





index-4_1717.png





index-4_1861.png





index-4_753.png





index-4_1838.png





index-4_1750.png





index-4_2086.png





index-4_2297.png





index-4_1347.png





index-4_1844.png





index-4_2377.png





index-4_222.png





index-4_1167.png





index-4_1991.png





index-4_84.png





index-4_454.png





index-4_2030.png





index-4_1183.png





index-4_1801.png





index-4_2443.png





index-4_760.png





index-4_2284.png





index-4_1196.png





index-4_1808.png





index-4_824.png





index-4_402.png





index-4_1209.png





index-4_2537.png





index-4_457.png





index-4_1133.png





index-4_2518.png





index-4_867.png





index-4_1118.png





index-4_2194.png





index-4_2442.png





index-4_798.png





index-4_2285.png





index-4_9.png





index-4_2316.png





index-4_2464.png





index-4_534.png





index-4_2453.png





index-4_245.png





index-4_1712.png





index-4_1392.png





index-4_2274.png





index-4_659.png





index-4_1843.png





index-4_23.png





index-4_1355.png





index-4_1707.png





index-4_1721.png





index-4_1615.png





index-4_2041.png





index-4_501.png





index-4_543.png





index-4_214.png





index-4_1952.png





index-4_360.png





index-4_550.png





index-4_532.png





index-4_1260.png





index-4_2563.png





index-4_2630.png





index-4_1361.png





index-4_583.png





index-4_1115.png





index-4_1315.png





index-4_226.png





index-4_1895.png





index-4_2663.png





index-4_1246.png





index-4_2691.png





index-4_473.png





index-4_1900.png





index-4_881.png





index-4_2599.png





index-4_927.png





index-4_1739.png





index-4_1072.png





index-4_1083.png





index-4_2351.png





index-4_486.png





index-4_1409.png





index-4_1751.png





index-4_787.png





index-4_1104.png





index-4_1450.png





index-4_2224.png





index-4_455.png





index-4_1415.png





index-4_369.png





index-4_1756.png





index-4_1341.png





index-4_1459.png





index-4_549.png





index-4_2312.png





index-4_709.png





index-4_1522.png





index-4_1570.png





index-4_2091.png





index-4_68.png





index-4_349.png





index-4_102.png





index-4_915.png





index-4_2682.png





index-4_2429.png





index-4_2611.png





index-4_1166.png





index-4_676.png





index-4_2010.png





index-4_1602.png





index-4_2125.png





index-4_2137.png





index-4_2063.png





index-4_1168.png





index-4_2594.png





index-4_2410.png





index-4_2534.png





index-4_877.png





index-4_2552.png





index-4_1591.png





index-4_1064.png





index-4_1634.png





index-4_2161.png





index-4_463.png





index-4_731.png





index-4_1493.png





index-4_1545.png





index-6_1.jpg





index-4_1798.png





index-4_25.png





index-4_478.png





index-4_1221.png





index-4_1489.png





index-4_682.png





index-4_853.png





index-4_957.png





index-4_2343.png





index-4_299.png





index-4_553.png





index-4_434.png





index-4_2606.png





index-4_1339.png





index-4_1473.png





index-4_80.png





index-4_1647.png





index-4_1380.png





index-4_2383.png





index-4_453.png





index-4_1777.png





index-4_2149.png





index-4_1627.png





index-4_1637.png





index-4_1291.png





index-4_2011.png





index-4_296.png





index-4_2476.png





index-4_1827.png





index-4_531.png





index-4_1152.png





index-4_1252.png





index-4_493.png





index-4_1222.png





index-4_33.png





index-4_1398.png





index-4_167.png





index-4_691.png





index-4_2016.png





index-4_251.png





index-4_925.png





index-4_646.png





index-4_670.png





index-4_2580.png





index-4_827.png





index-4_1413.png





index-4_2666.png





index-4_373.png





index-4_1820.png





index-4_1864.png





index-4_1095.png





index-4_1790.png





index-4_2211.png





index-4_143.png





index-4_2478.png





index-4_2173.png





index-4_1766.png





index-4_1921.png





index-4_2407.png





index-4_673.png





index-4_937.png





index-4_2396.png





index-4_2301.png





index-4_1092.png





index-4_2103.png





index-4_2543.png





index-4_2300.png





index-4_776.png





index-4_247.png





index-4_223.png





index-4_2359.png





index-4_2019.png





index-4_729.png





index-4_388.png





index-4_1321.png





index-4_1982.png





index-4_1815.png





index-4_595.png





index-4_599.png





index-4_857.png





index-4_1349.png





index-4_472.png





index-4_2048.png





index-4_538.png





index-4_2076.png





index-4_447.png





index-4_2278.png





index-4_159.png





index-4_2080.png





index-4_276.png





index-4_2646.png





index-4_405.png





index-4_2281.png





index-4_1099.png





index-4_871.png





index-4_24.png





index-4_520.png





index-4_1353.png





index-4_2105.png





index-4_2455.png





index-4_1065.png





index-4_1995.png





index-4_1831.png





index-4_1981.png





index-4_61.png





index-4_1970.png





index-4_281.png





index-4_1486.png





index-4_1860.png





index-4_1875.png





index-4_1012.png





index-4_1979.png





index-4_403.png





index-4_555.png





index-4_1305.png





index-4_996.png





index-4_2078.png





index-4_750.png





index-4_1344.png





index-4_512.png





index-4_1003.png





index-4_1224.png





index-4_2394.png





index-4_1524.png





index-4_1539.png





index-4_959.png





index-4_1461.png





index-4_1639.png





index-4_2121.png





index-4_2131.png





index-4_863.png





index-4_1873.png





index-4_1490.png





index-4_1508.png





index-4_2104.png





index-4_2676.png





index-4_1994.png





index-4_767.png





index-4_116.png





index-4_2247.png





index-4_816.png





index-4_182.png





index-4_2233.png





index-4_1433.png





index-4_1737.png





index-4_967.png





index-4_2687.png





index-4_1176.png





index-4_2034.png





index-4_72.png





index-4_479.png





index-4_533.png





index-4_1819.png





index-4_73.png





index-4_330.png





index-4_2615.png





index-4_2254.png





index-4_1317.png





index-4_948.png





index-4_2619.png





index-4_290.png





index-4_1870.png





index-4_1654.png





index-4_918.png





index-4_164.png





index-4_398.png





index-4_28.png





index-4_294.png





index-4_29.png





index-4_955.png





index-4_1779.png





index-4_1194.png





index-4_410.png





index-4_1370.png





index-4_1816.png





index-4_2622.png





index-4_717.png





index-4_1892.png





index-4_1169.png





index-4_2485.png





index-4_437.png





index-4_706.png





index-4_411.png





index-4_1201.png





index-4_1705.png





index-4_664.png





index-4_412.png





index-4_2411.png





index-4_821.png





index-4_2614.png





index-4_1070.png





index-4_1977.png





index-4_837.png





index-4_739.png





index-4_174.png





index-4_1286.png





index-4_1417.png





index-4_1483.png





index-4_2180.png





index-4_935.png





index-4_1244.png





index-4_196.png





index-4_1144.png





index-4_651.png





index-4_1330.png





index-4_2374.png





index-4_1388.png





index-4_545.png





index-4_2009.png





index-4_225.png





index-4_1043.png





index-4_413.png





index-4_666.png





index-4_1858.png





index-4_755.png





index-4_1088.png





index-4_690.png





index-4_683.png





index-4_548.png





index-4_2631.png





index-4_1652.png





index-4_2640.png





index-4_1983.png





index-4_2509.png





index-4_1053.png





index-4_1763.png





index-4_50.png





index-4_668.png





index-4_394.png





