Simultaneous removal of ammonium, phosphate, and phenol via self-assembled biochar composites CBCZrOFe3O4 and its utilization as soil acidity amelioration 
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Abstract: High concentrations of ammonium, phosphate, and phenol are recognized as water pollutants that contribute to the degradation of soil acidity. In contrast, small quantities of these nutrients are essential for soil nutrient cycling and plant growth. Here, we reported composite materials comprising biochar, chitosan, ZrO, and Fe3O4, which were employed to mitigate ammonium, phosphate, and phenol contamination in water and to lessen soil acidity. Batch adsorption experiments were conducted to assess the efficacy of the adsorbents. Initially, comparative studies on the simultaneous removal of NH4, PO4, and phenol using CB (biochar), CBC (biochar + chitosan), CBCZrO (biochar + chitosan + ZrO), and CBCZrOFe3O4 (biochar + chitosan + ZrO + Fe3O4) were conducted. The results discovered that CBCZrOFe3O4 exhibited the highest removal percentage among the adsorbents (P<0.05). Adsorption data for CBCZrOFe3O4 were well fitted to the second-order kinetic and Freundlich isotherm models, with maximum adsorption capacities of 112.65 mg/g for NH4, 94.68 mg/g for PO4 and 112.63 mg/g for phenol. Subsequently, the effect of CBCZrOFe3O4-loaded NH4, PO4, and phenol (CBCZrOFe3O4-APP) on soil acidity was studied over a 60-day incubation period. The findings showed no significant changes (P<0.05) in soil exchangeable acidity, H+, Mg, K, and Na. However, there was a substantial increase in the soil pH, EC, available P, CEC, N-NH4, and N-NO3. A significant reduction was also observed in the available soil exchangeable Al and Fe (P<0.05). This technique demonstrated multi-functionality in remediating water pollutants and enhancing soil acidity.
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1. Background
Ammonium (NH4) and phosphate (PO4) represent key macronutrients essential for plant growth and development. These elements are commonly used as agricultural fertilizers to sustain the world's growing population (Jing et al., 2019). The commercial manufacturing of chemical fertilizers heavily relies on energy sources that are not renewable, such as natural gas and finite mineral reserves (i.e., phosphate rock). If the demand for fertilizers continues to rise annually at a rate of 3%, the remaining accessible phosphate mineral sources will be diminished within 50 years (Nancharaiah et al., 2016). There is a need to recover resources that can be used as fertilizer. On the other hand, the recent escalating demand for food production has resulted in the excessive use of fertilizers, leading to potential water contamination, eutrophication, and an increase in harmful algal blooms. These algal blooms adversely impact aquatic ecosystems, reduce oxygen levels (Chen et al., 2018), and negatively affect the taste and odor of drinking water (Pawar et al., 2016). Moreover, NH4 could give rise to carcinogenic nitrates through the activity of nitrifying bacteria, posing a potential hazard to the general population (Nguyen et al., 2019). Potential water pollutants other than NH4 and PO4 are phenolic compounds in effluent from industries such as chemicals, petrochemicals, coke factories, and refineries (Kim et al., 2008). Phenolic substances considered to be hazardous and mutagenic at elevated levels, and the human body can absorb them through the skin (Abdelwahab and Amin, 2013; Al Bsoul et al., 2021). On the other hand, small amounts of phenolic compounds play a beneficial role as a vital nutrient cycling process for soil and plant life (Kraus et al., 2003). Therefore, if excess NH4, PO4, and phenol can be recovered from wastewater and supplied to the soil in optimal amounts as fertilizer, this can improve water quality and also conserve valuable NH4, PO4, and phenol resources, resulting in significant environmental and socioeconomic advantages (Shakoor et al., 2021).
Various effective techniques have been identified for removing water contaminants from liquid solutions, such as encompassing biological methods (Cai et al., 2013), precipitation (Chen et al., 2021; González-Morales et al., 2021; Zhou and Chen, 2019), electrochemical methods (Wang et al., 2019; Wang and He, 2022), ion exchange (Tarpeh et al., 2018), and adsorption (Harada et al., 2021; Wang et al., 2016; Xie et al., 2020). Each of these approaches possesses distinct advantages and limitations. Biological methods offer greater cost efficiency; nevertheless, the drawback lies in the residual dead bacteria post-treatment (Matei and Racoviteanu, 2021). While the precipitation process proves simple and effective in chemical treatment, it falters in managing sewage sludge, waste disposal, and organic compounds (Huang et al., 2017). Despite being costly, electrochemical techniques exhibit lower efficacy in ion removal (Rodrigues and da Silva, 2009). Ion exchange presents an alternative for removing anions by substituting sulfates (SO4) with PO4 ions (Blaney et al., 2007). However, this approach worsens solution corrosiveness and necessitates expensive clean-up procedures. Adsorption, considered an efficient and widely employed method for water contaminant removal, is characterized by ecological sustainability, a straightforward and swift procedure, and high technological effectiveness. In particular, environmentally compatible adsorbents such as biochar and chitosan are promising because of their potential to convert adsorbed compounds into fertilizer.
Biochar has garnered great attention as a prospective adsorbent due to its cost-effectiveness, environmental friendliness, abundance, and high carbon content (Srivatsav et al., 2020). Produced through pyrolysis in the temperature range of 350-800°C under a restricted oxygen supply (Chatterjee et al., 2020), biochar's suitability for adsorption applications is attributed to its high porosity and extensive surface area (Lita et al., 2023; Suliman et al., 2017). Numerous experiments have been conducted to remove N-NH4, PO4, and phenol. For instance, Hu et al. (2020) utilized biochar derived from pineapple, orange peel, and dragon fruit, reporting maximum adsorption capacities for N-NH4 of 5.60 mg/g, 4.71 mg/g, and 2.65 mg/g, respectively. In another study, Begum et al. (2021) observed an N-NH4 adsorption capacity of 0.96 mg/g. Emenike et al. (2022) reported that Delonix regia biochar has a limited phenol adsorption capacity, reaching a maximum of 2.59 mg/g. In one study, Lawal et al. (2021) showed a phenol adsorption capability of 62.89 mg/g using oil palm frond in the biochar. The use of coffee husks as a biochar source is currently in high demand and increasingly recognized as a viable alternative (Silveira Junior et al., 2023). Global coffee production in the 2021/2022 recorded 0.3 billion metric tons, based on 6% coffee husks obtained from 48% of coffee trees (Hidayat et al., 2020). However, the substantial quantities may pose serious issues if not properly managed. There is little studies on the simultaneous removal of NH4, PO4, and phenol from water. Still, this combination is being actively studied for use as a soil amendment, and the integration of adsorbents and agricultural applications could be promising.
Enhancing the adsorption capacity via modifying biochar increases its surface characteristics and structure (Wu et al., 2020). Chitosan is becoming a promising polymer to be used as an efficient adsorbent for water pollutants due to its abundant hydroxyl (–OH) and amino (–NH2) functional groups, facilitating easy interactions with other substances, along with its environmentally friendly characteristics (Li et al., 2021). However, due to its low tensile strength and susceptibility to dissolution in acidic environments (Aranaz et al., 2021), it is not desirable to directly employ chitosan in wastewater treatment. Therefore, it is crucial to enhance chitosan`s chemical stability and adsorption capability through modification. Chitosan-metal oxide composites have been synthesized as an interesting approach due to their advantageous properties, including chemical stability, a substantial surface area, and effective adsorptive capabilities (Nga et al., 2020; Spoială et al., 2022). In particular, magnetic materials have attracted much focus in recent years for their efficient and rapid separation of adsorbents from wastewater (Cordova Estrada et al., 2021; Wang et al., 2020). With the chemical formula Fe3O4, magnetites are highly magnetic particles widely utilized for their compact dimensions and extensive surface area (Fu et al., 2015). However, simple Fe3O4 magnetic particles generally form aggregates, reducing stability and limiting available functional groups (Zhao et al., 2023).Therefore, zirconium oxide (ZrO) was additionally incorporated to increase the porosity of chitosan (Zhang et al., 2022) and to increase the potential to adsorb PO4 ions, which is difficult with biochar alone. To improve the stability and physicochemical quality of the composite, cross-linking, a chemical procedure that creates strong covalent bonds between two or more molecules and results in their linkage was performed, which would improve the physicochemical qualities of chitosan (Jawad et al., 2023). Employing a crosslinking process to combine biochar, chitosan, ZrO, and Fe3O4 proves to be a successful method for increasing the surface-active sites and assisting easy separation. Thus, the integrating coffee husk biochar-loaded chitosan, ZrO, and magnetite (CBCZrOFe3O4) composite materials hold promise with diverse components.
When the composites are used as soil modifiers, the NH4, PO4, and phenol supplied to the soil exist in three forms: dissolved molecules freely moving within the soil solution, sorbed molecules capable of reversible binding to soil particles or proteins, and polymerized molecules forming part of humic substances (Min et al., 2015). The compounds would be useful in mitigating soil acidification. Soil acidification significantly influences the soil environment, leading to deterioration of soil quality (Geng et al., 2022). This issue negatively impacts agricultural output and food safety. Soil acidification occurs naturally and relatively slowly for hundreds to millions of years. However in recent decades, this process has accelerated dramatically due to acid deposition (Driscoll et al., 2016) and overuse of N-based fertilizers (Tian and Niu, 2015). When nitrogen (N) is applied to farmland soils, it undergoes a process called hydrolysis, which involves ammonification (R–NH2 + H+ + H2O → R–OH + NH4+ + OH⁻) and followed by nitrification (NH4+ + 2O2 → 2H+ + H2O + NO3⁻). Ammonification increases the soil pH, whereas nitrification decreases it. Several scientists have used biochar to regulate soil acidification (Fidel et al., 2017) via decarboxylation and chitosan, which releases -OH groups to elevate soil pH. Phosphorus (P) is a macronutrient essential to soil health and plant development. It affects soil acidity by releasing hydrogen (H+) ions through PO43- molecules. Besides macronutrients, a micronutrient such as iron is needed by plants for regulation of plant growth and development and is involved in the metabolism processes of photosynthesis and dark respiration. A study performed by Kreslavski et al. (2023) has stated that treating plants with Fe3O4 nanoparticles could enhance plant growth and photosynthesis by minimizing the negative impact of soil salinity. In addition, Liu et al. (2023) have used a polymer- Fe3O4 interaction to increase soil’s pH effectively. Contrastingly, the presence of phenol in soil may be observed to lower the rate of organic matter’s decomposition by reducing soil pH. However, other studies (Hättenschwiler and Vitousek, 2000; Misra et al., 2023) have highlighted the addition of phenol able to improve nutrient cycling, help with chemical stabilization of soil N, and enhance the mobilization of nutrients such as P in soil. Since few works are reported regarding these compounds` effect on soil acidity, further research is needed to investigate the possible interactions. We hypothesize that a combination of biochar, chitosan, magnetite, and ZrO (CBCZrOFe3O4) could be useful to alleviate soil acidity with loaded NH4, PO4, and phenol via adsorption. 
This research aimed to develop a novel adsorbent (CBCZrOFe3O4) to remove NH4, PO4, and phenol from water simultaneously in a single-step process. Subsequently, the adsorbent, enriched with NH4, PO4, and phenol, was employed as an alternative fertilizer to enhance soil acidity properties. The impact of various process factors, including pH, initial concentration, and contact time, on achieving the maximum adsorption capacity was investigated. Additionally, adsorption isotherms and kinetic models were computed to elucidate the adsorption process.
2. Materials and methods
2.1 Materials
Chitosan (CH), with a molecular weight ranging from 100,000 to 300,000, was procured from Acros Organics in Belgium. Coffee husk was sourced from the Solok Radjo Cooperative in Solok, Indonesia. Sodium hydroxide (NaOH), acetic acid (CH3COOH), disodium hydrogen phosphate (Na2HPO4), phenol (C6H5OH), ferric chloride (FeCl3), ferrous sulfate (Fe2SO4), hexammonium molybdate [(NH4)6Mo7O24.4H2O)], antimony potassium tartrate (K2Sb2(C4H2O6)2), ascorbic acid (C6H8O6), hydrochloric acid (HCl), and sulfuric acid (H2SO4) were all obtained from Kanto Chemical Co. Inc. in Japan. Zirconium oxychloride (ZrClO) was purchased from Fujifilm Wako Chemical in Tokyo, Japan.
2.2 Fabrication of adsorbent
Coffee husk biochar (CB) was generated by heating a muffle furnace at 600 °C for 3 h. The preparation of CB + chitosan (CBC) involved mixing 0.5 g of CB with 25 mL of chitosan solution (1 g of chitosan dissolved in 100 mL of 1% acetic acid for 24 h), followed by stirring the mixture for 1 h at 60°C. The resulting solution was filtered and washed with deionized water (DW) and ethanol. In addition, CBCZrO was produced by incorporating ZrClO (0.5 M) into the CBC solution. Finally, CBCZrOFe3O4 was prepared by adding the magnetic materials to the mixture. The production process for the samples was similar to that for the CBCZrO. Chitosan solution (25 mL) was mixed with CB (0.5 g), 1 M FeCl3, 0.5 M Fe2SO4, and ZrClO (20 mL). The mixture was subsequently heated until 60°C while agitated for 1 h. The pH of the mixture was raised to 10 by adding 3 M NaOH and stirred magnetically at room temperature for 24 h. The solution was subsequently passed through filter and washed with distilled water and ethanol for multiple times to remove residual NaOH. All of the adsorbent samples were then dried in an oven for three days at 60°C for further experiments.
2.3 Batch adsorption and desorption experiments
In a sequence of experiments, the simultaneous removal of NH4, PO4, and phenol was examined, considering various experimental factors such as initial pH (ranging from 6 to 10), concentrations of NH4, PO4, and phenol solutions (ranging from 10 to 250 mg/L), and adsorption duration (ranging from 30 to 90 min). Batch adsorption tests were carried out by immersing the adsorbent in 50 mL. The mathematical calculations for calculating the percentage of removal and adsorption equilibrium amount are outlined in Eq. (1) and (2), respectively.
 									      (1)
										                  (2)
where Removal, % is the removal efficiency, and Co and Ce are the initial and equilibrium NH4, PO4, and phenol concentrations (mg/L), respectively, qe is the equilibrium adsorption capacity of the adsorbent (mg/g), W is the amount of adsorbent (g), and V is the volume of ion solution (L). 
	In desorption studies, we used adsorption conditions such as contact time: 90 min and ions concentration: 250 mg/L. Then, we soaked in 1 M (HCl and H2SO4) solution for 24 h at 30 °C.  The desorption equation is calculated using in Eq. (3)
									     (3)
where, Desorption, %, represented by Desorption, is calculated as the ratio of the equilibrium ions concentration after desorption (qedes, mg/g) to the initial ions concentration after adsorption (qe, mg/g), multiplied by 100.
2.4 Analytical measurements
The physical characteristics of CBCZrOFe3O4 were determined using the BET (Brunauer-Emmett-Teller) technique (MicroActive AutoPore V 9600 2.03.00, Shimadzu Techno-Research Incorporation, Japan). The crystalline configuration of CBCZrOFe3O4 was examine using powder X-ray diffraction (XRD) with Cu/Kα radiation (Rigaku, SmartLab 9kW, Japan). The Fourier transform infrared spectroscopy (FTIR) analysis was accessed using a Thermo Scientific Nicolet iS10 instrument (Thermo Fisher Scientific Inc., Waltham, MA, USA). The surface morphology of the adsorbent was observed by scanning electron microscopy (SEM) (Miniscope TM3000, Hitachi-hitech, Tokyo, Japan). The pHzpc value, representing the neutral surface charge, was calculated using the equation pHzpc = pH-final − pH-initial.
2.5 Soil incubation experimental design
	One kilogram of air-dried soil samples was mixed with 1 litter of deionized water in a plastic container, and the pH was adjusted with 10 mM H2SO4 until the pH reached 2.5 and 4.0. Subsequently, the soil was incubated for 24 h, filtered, and dried in an oven at 60°C for 3 days for subsequent experiments. The soil acidity experiment spanned 30 days with the following experimental design: control (soil only at pH 2.5 and 4.0), CBCZrOFe3O4 loaded with NH4, PO4, and phenol (CBCZrOFe3O4-APP) (1 wt% of soil at pH 2.5 and 4.0), all conducted under a constant temperature of 25°C. All experiments were conducted in plastic cups, with 40% of the soil's field water-holding capacity. Soil subsamples were collected after 3, 7, 15, 30, and 60 days. Following each day of incubation, 30 g of soil samples were taken out and dried in an oven at 60°C for 3 days for further analysis.
2.6 Determination of soil properties
After each day of the incubation period, the soil's exchangeable acidity, H+, and aluminium (Al) were extricated using 1.0 mol/L KCl solution, followed by titration with NaOH solution. Then, 1.0 mol/L CH3COONH4 solution was utilized to extract exchangeable cations of the soil (Na, K, Ca, and Mg), and the cation exchange capacity (CEC) was subsequently measured after the addition of 10 wt% NaCl. Subsequently, the soil's pH and electrical conductivity (EC) were assessed using pH and EC meters, correspondingly. This process involved preparation of soil-water mixture at a ratio of 1:5, followed by shaking for 30 minutes. The Olsen technique which utilizing 0.5 M NaHCO3 solution, was employed to assess the available phosphorus (P). The soil's cation exchange capacity (soil CEC) was determined through a 1 N ammonium acetate (CH3COONH4) extraction method (Hidayat et al., 2024). 
3. Results and discussion
3.1 Characterization
The four types of porous composite adsorbents were first prepared using coffee husk biochar alone, and then subsequently combined with chitosan, magnetite, and ZrO, respectively. The photograph and morphological structures of all the adsorbents in as-synthesized state and after adsorption test are depicted in Fig. 1. It is evident that the CHB sample (Fig. 1b) exhibited porous structures, with an increase in porosity observed after the incorporation of chitosan (Fig. 1c) and chitosan-ZrO (Fig. 1d). Furthermore, the structure underwent a significant transformation with CBCZrOFe3O4 (Fig. 1e), displaying a heterogeneous, uneven, and rough groove structure, attributed to the possible iron oxide layer covering the surface. However, following the adsorption process, the surface underwent noticeable changes, with a reduced number of rough grooves that appeared relatively flatter and smoother (Fig. 1f). This alteration was likely due to the presence and deposition of adsorbed NH4, PO4, and phenol on the surface.
All the four types of composite adsorbents prepared were tested for their adsorption performance on NH4, PO4, and phenol. The adsorption of NH4, PO4, and phenol onto various adsorbents was conducted at pH 6 and a contact time of 30 min at room temperature (Fig. 2a). Statistical analysis revealed that CBCZrOFe3O4 demonstrated the highest removal efficiency for NH4, PO4, and phenol (P<0.05), whereas CB exhibited the lowest removal efficiency (P<0.05). This indicates that the combination of chitosan and metal oxides are effective for concurrently removing ions from water. Consequently, this adsorbent was selected for subsequent experiments. 
The chemical functional groups of the CBCZrOFe3O4 (Fig. 2b) and post-adsorption CBCZrOFe3O4 (Fig. 2c) samples were analyzed using FTIR. The decrease in peak intensity observed from 3188 cm-1 to 3177 cm-1 is likely due to the adsorption process involving functional groups engaged in intermolecular bonding interactions, such as van der Waals forces and -OH bonding, along with the C-H peak of phenol (Allahkarami et al., 2023; Modrzejewska, 2013; Zheng et al., 2020). Additionally, a shift in the peak from 1557 cm-1 to 1633 cm-1 corresponds to the asymmetric stretching of COO- and C=O, respectively (Qurrat-Ul-Ain et al., 2019; Ravikumar et al., 2013). These changes were attributed to the electrostatic interactions that occur between NH4 (positive charge) and carboxylate (negative charge). Another distinct shift was observed between 1346 cm-1 and 1434 cm-1, indicating the symmetric bending vibrations of N-H, which confirmed the existence of chitosan. Furthermore, the shift of the bands from 893 cm-1 to 1000 cm-1 after adsorption, typical of the aromatic C-H bending region, suggests the adsorption of phenol onto the adsorbent. The presence of peaks in the range of 560 cm-1 to 595 cm-1 indicated the existence of Fe-O and Zr-O bonds (Azizi, 2020), serving as distinctive markers for identifying phosphate adsorption from a solution by the adsorbent. The appearance of new peaks after adsorption at 549 cm-1, 536 cm-1, and 529 cm-1 confirms the success of the adsorption process.
Fig. 2d presents the XRD spectrum aimed at validating the crystalline structure of CBCZrOFe3O4. The broad diffraction peak observed within the angle range of 2θ = 10° to 20° is likely attributed to chitosan. Peaks identified at 30.05°, 35.45°, and 36.63° correspond to mineral quartz and hematite. Peaks indicating the presence of iron (Fe) are observed at 43.08°, 53.41°, 56.98°, 62.58°, and 73.99° (Liu et al., 2023; Zhang et al., 2020). According to mercury intrusion analysis, the CBCZrOFe3O4 adsorbent exhibits a specific surface area (SSA-BET) of 73.6 m2/g, a pore volume of 1.041 mL/g, an average pore diameter of 56.58 nm, and a porosity of 72% (see Table 1). The high porosity of the adsorbents facilitates the transfer of NH4, PO4, and phenol molecules within the adsorbent matrix. 
3.2 Initial pH effect and surface charge of adsorbent (pHzpc)
The influence of pH on the adsorption capacity of adsorbents has been demonstrated to be significant, as indicated by (Abdellaoui et al., 2021; Li et al., 2017). As depicted in Fig. 3, the concurrent adsorption of NH4, PO4, and phenol is subjected to variations in solution’s pH conditions. Notably, the findings reveal a pH of 8.0, representing the optimal condition for NH4 and PO4 adsorption, with removal percentages of 37.50% and 77.40%, respectively. The highest removal percentage of phenol was examined to be 83.50% at pH condition of 6. Similar findings have been reported by Liu et al. (2021), who employed Rhizoma Typhonium Gigantei and Radix Glycyrrhizae Preparata to remove NH4 and PO4 at pH 8. 
At pH levels below 8, the increased release of H+ ions leading to competitive interaction between NH4 ions and H+ for exchange site, impeding NH4 adsorption. Conversely, at pH levels above 8, NH4 predominantly exists in the NH3 form, resulting in a reduction in the proportion of NH4 removal due to the volatilization of NH4 as NH3. The formation of NH4 above pH 8 can be described by the following equation (4):
NH4+ + OH− ↔ NH3 + H2O						       		                   (4)
Under acidic conditions, hydroxyl (-OH) and carboxyl (-COOH) groups present on the adsorbent's surface undergo protonation. This protonation process facilitates PO4 adsorption through ligand exchange with -OH groups. Furthermore, at a pH of 8.0, amino groups (-NH) exist in a free amine state, creating a favourable environment for PO4 adsorption in the form of H2PO4-. However, as pH levels increase, the concentration of H2PO4- decreases, resulting in the prevalence of HPO42- in the solution and consequently reducing PO4 uptake. As for phenol, raising the initial pH level led to a decline in the percentage removal of phenol (Fig. 3a). This observation aligns with those reported by Gundogdu et al. (2012), who utilized activated carbon derived from waste generated in the tea industry to adsorb phenol. This decrease is attributed to phenol's nature as a weak acid, which reacts with NaOH to form sodium phenoxide, as depicted in Eq. (5). At higher pH levels, repulsion occurs between the adsorbent surface and phenolate anions due to the negative charge on the surface of adsorbent (Fig. 3b), resulting in decreased removal efficiency. 
C6H6O + NaOH  C6H5NaO + H2O								       (5)
3.3 Kinetic of the adsorption process
The kinetic information provide valuable insights into the adsorption process. The graphs in Fig. 5 and 6 visualize the fluctuation trends in the adsorption capacity (qe) of NH4, PO4, and phenol over time (min). Certain study has shown an inconsistent trend of adsorption of PO4 as described by Tomin and Yazdani (2022) due to undesired desorption of the ions. Generally, at the beginning of adsorption process, adsorbate rapidly diffuses into the adsorbent since there are plenty of adsorption sites that are accessible to ions. Eventually after some time, there are fewer active sites left throughout the adsorption process, causing the uptake of ions slows down and fluctuates. 
To further the analysis on kinetic studies, data derived from the adsorption of NH4, PO4, and phenol onto the adsorbent surface were evaluated using two distinct kinetic models: the pseudo-first-order model linear and non-linear in Eq. (6-7), respectively and the pseudo-second-order models linear and non-linear in Eq. (8-9), respectively. 
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where k1 (min−1) represents the rate constant of the pseudo-first-order model, t (min) denotes the time. Linear plots of ln(qe-qt) against ln t and t/qt against t were created and used to determine k1 and k2 from the slopes of the linear plots corresponding to the pseudo-first-order and pseudo-second-order models, respectively.
Fig. 5-6 and Table 2-3 show the linear and non-linear correlation coefficients and kinetic factors associated with NH4, PO4, and phenol adsorption, respectively. The results observed that the correlation coefficient R2 of the second-order models in linear equation was higher than others in all analyses, and were mostly greater than 0.99. These high correlation coefficient values of pseudo-second-order reaction demonstrating that chemisorption was the main adsorption process involved in this experiment. This finding is comparable with those of the previous studies conducted by Mohamad Sarbani et al. (2023) utilized carboxyl methyl cellulose-chitosan magnetite for Cr (VI) and Pb (II) adsorption, respectively. The reaction constant (k2) was determined by identifying the point of intersection on the t/qe plot against t. According to the Table 2, the rate constant values indicated that the adsorbents accelerate the absorption kinetics for NH4, PO4, and phenol at initial concentrations of 250, 50, and 50 mg/L, respectively after 90 minutes of adsorption experiments. 
3.4 Adsorption isotherm analysis
This experiment focused on the impact of varying the initial concentrations of NH4, PO4, and phenol on the adsorption capacity of the adsorbent, ranging from 10 to 250 mg/L, as depicted in Fig. 7-8. The adsorption capacity exhibited a clear correlation with the initial ion concentration. The increase in ion adsorption is directly associated with the higher concentration of the initial ions, resulting in an augmented driving force for mass transfer. Consequently, a steeper concentration gradient is established between the ions in the solution and those in the adsorbent (Al Bsoul et al., 2021; Yeliz Ozudogru and Ecem Tekne, 2023).
From the adsorption data, the adsorption isotherms of adsorbent were analyzed using Langmuir, Freundlich, Temkin, and Redlich-Peterson models. The Langmuir model implies single-layer adsorption on a homogenous surface, wherein adsorption taking place at specified places on the adsorbent surface. This model suggests that no further adsorption can happen once an adsorbate molecule occupies a spot on a surface. By contrast, the Freundlich model is an empirical equation that explains multilayer adsorption on heterogeneous surfaces. This model signify that the adsorption process take place at a surface with uneven energy distribution, resulting in a heterogeneous surface. Temkin model posits that the heat of adsorption for all molecules within the layer diminishes proportionally with coverage because of interactions between the adsorbent and the adsorbate (NH4, PO4 and phenol). While, the Redlich-Peterson isotherm extends beyond the Langmuir model, which presupposes monolayer adsorption on a uniform surface. The linear mathematical representations of the Langmuir, Freundlich, Temkin, and Redlich-Peterson models are provided in Eq. (10), (11), (12), and (13), respectively.
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where qe (mg/g) is the amount of solute adsorbed per unit mass of adsorbent at equilibrium (adsorption capacity), Ce (mg/L) is the equilibrium concentration of the solute in solution, qmax (mg/g) is the maximum adsorption capacity (related to the number of adsorption sites on the surface), Co (mg/L) is the initial concentration. Kf (mg/g) is the Freundlich equilibrium constant (related to the adsorption capacity of the adsorbent) and 1/n is the Freundlich constant. R is the gas constants of the model (differential surface capacity for the ions sorption per unit binding energy), KT is the equilibrium binding constant corresponding to maximum binding energy were obtained from the slope and intercept of the graph of the qe versus lnCe, respectively. β is an empirical constant.
Table 4 presents the linear regression coefficient (R2) values extracted from Fig. 7 and 8, alongside additional parameters pertaining to the adsorption isotherm. The Freundlich model demonstrated superior accuracy in fitting the NH4, PO4, and phenol adsorption data compared to the Langmuir, Temkin, and Redlich-Peterson models, as indicated by higher R2 values across all initial concentrations. This study suggests that NH4, PO4, and phenol molecules adhere to the heterogeneous surface through multilayer adsorption.
3.5 Desorption studies
The desorption percentages of NH4, PO4, and phenol using different desorbing agent solutions are depicted in Fig. 9. The findings indicate that HCl exhibits the highest efficacy for NH4 and phenol, with values of 85.31% and 92.12%, respectively, while H2SO4 shows the highest desorption percentage for PO4, at 79.87%. This suggests that each desorbing agent may influence the simultaneous release of ions from the adsorbent.  
3.6 Soil response to the effect of adsorbent loaded adsorbate (NH4, PO4, and phenol)
Fig. 10 and Fig. 11 show the results of applying CBCZrOFe3O4-APP on soil acidity characteristics at pH levels of 2.5 and 4.0. The results revealed that the application of CBCZrOFe3O4-APP did not significantly (P<0.05) altered the exchangeable acidity (Fig. 10a) and H+ (Fig. 10b). However, a notable decrease (P-value <0.05) was evident in soil exchangeable Al (Fig. 10c). This reduction may be ascribed to the reduced solubility of Al ions in soil water at pH levels above 5.20, thus leading to a decrease in the Al value. In addition, Al may compete with other cations for binding sites on soil particles, further contributing to the reduction in soil exchangeable Al. Furthermore, there was a significant (P-value < 0.05) improvement in the soil pH (Fig. 10d) and EC (Fig. 10e) after treated with CBCZrOFe3O4-APP under both initial soil pH conditions. Findings from a study by Geng et al. (2022) showed similar outcome of improved soil pH after biochar addition. This increase is attributed to various metals and polymers especially coffee husk biochar in CBCZrOFe3O4-APP, which interact with soil and water to influence soil pH and EC.
P is one of the major plant nutrients in the soil (Bechtaoui et al., 2021). The findings indicated that there was a substantial increase in available P content in the soil containing adsorbent (P-value <0.05) compared to intact soil (pH 2.5 and 4.0) (Fig. 10f). After three days of incubation, the control sample (soil only) resulted in the lowest concentration of available P for both pH conditions. However, the soil treated with CBCZrOFe3O4-APP showed the most significant increase in available P content after 60 days of incubation. This is because soil P becomes more soluble at pH levels above 5.20 (after treatment) (Fig. 10d), making more P available to the soil which simultaneously explained the decrease in the Al content (Fig. 10c).
The soil CEC is shown in Fig. 10g. The results demonstrated a significant increase (P<0.05) in soil CEC following treatment with BCZrO@Fe3O4-APP compared with the control soil with the pH levels of 2.5 and 4.0. Interestingly, CEC exhibited a large increase after 15 days of incubation, followed by a significant decrease up to 60 days. This fluctuation may be attributed to the increased microbial activity during the initial incubation period, fuelled by the availability of fresh organic matter (Domingues et al., 2020). However, as decomposition progresses and organic matter content diminishes, microbial activity may decline, leading to a gradual decrease in CEC over time. Additionally, CBCZrOFe3O4-APP comprises carboxyl, hydroxyl, and phenolic groups on its surface, capable of attracting and retaining positively charged cations, thereby effectively enhancing the CEC of the soil.
Fig. 11a-d depict the exchangeable values of Mg, K, Na, and Ca across all treatments. The data highlight no significant difference (P<0.05) in soil’s Mg, K, and Na values after 60 days of incubation. Conversely, Ca values increased significantly (P<0.05) following the treatment with CBCZrOFe3O4-APP. This suggests that CBCZrOFe3O4-APP may have a high binding preference for Ca compared to Mg, K and Na, potentially resulting in an increase in soil Ca levels. Additionally, the introduction of CBCZrOFe3O4-APP significantly increased available N-NH4 levels in the soil (P< 0.05) (Fig. 11e). Specifically, CBCZrOFe3O4-APP + soil at an initial pH of 4.0 displayed the maximum concentration of N-NH4 after a 60-day incubation period, reaching up to 93.17% of the control soil content, followed by CBCZrOFe3O4-APP + soil at an initial pH of 2.5 (91.78%). Moreover, the application of CBCZrOFe3O4-APP resulted in a substantial reduction of the N-NO3 content in the soils, with a decrease of up to 65.91% after 60 days of incubation (Fig. 11f). This reduction implies that the application of CBCZrOFe3O4-APP, particularly at pH levels above 5.20, created conditions for Fe oxide to partially inhibited nitrification, thereby allowing more N-NH4, to persist in the soil. Numerous studies have supported the role of iron oxide in forming organo-Fe precipitates (flocs) in soil which can delay the process of nitrification in soil (Jiang et al., 2015; Slimani et al., 2024).
As previously mentioned, iron oxides are likely to coprecipitate and form flocs, therefore we anticipated a decrease in the soil Fe value after treatment with CBCZrOFe3O4-APP. The results show a reduction in available soil Fe (P<0.05) (Fig. 11g). The available soil Fe content decreased by 64.32% after a 60-day incubation period with CBCZrOFe3O4-APP. This phenomenon could also be attributed to carboxyl and amine groups, which may acquire negative charges at pH levels of 5.2 or higher. In contrast, phenolic and hydroxyl groups from CBCZrOFe3O4-APP may remain neutral or negatively charged. These disparities in surface charge can influence the electrostatic interactions between the soil particles and Fe ions, consequently affecting their sorption and immobilization.
3.7 Analysis cost of adsorbent
The present study aimed to examine the cost of adsorbents, specifically CBCZrOFe3O4. Table 5 illustrates the expenses linked to individual activities concerning the physical and chemical activation processes, along with the total production cost. The estimated cost for producing 1 kg of adsorbent was ¥ 79388. The cost analysis was particularly centred on eliminating 1 g of NH4, PO4, and phenol from industrial wastewater, detailed in Table 5. The study revealed that the unit cost for removing each gram of NH4, PO4, and phenol amounted to ¥704.73, ¥838.49, and ¥704.85 per kg, respectively. From a cost standpoint, the expenses associated with adsorbent preparation are deemed reasonable. Consequently, the study's findings suggest that CBCZrOFe3O4 has the potential to serve as a cost-effective adsorbent for removing NH4, PO4, and phenol from water.
4. Conclusion 
In this study, biochar composite materials were prepared and utilized to remove water pollutants, such as NH4, PO4, and phenol, followed by their application to improve soil acidity. Initially, comparative studies on the simultaneous removal of NH4, PO4, and phenol using CB (biochar), CBC (biochar + chitosan), CBCZrO (biochar + chitosan + ZrO), and CBCZrOFe3O4 (biochar + chitosan + ZrO + Fe3O4) were conducted. The results discovered that CBCZrOFe3O4 exhibited the highest removal percentage among the adsorbents (P<0.05). The adsorption kinetics followed a second-order model, whereas the isotherms adapted to the Freundlich model. 
Desorption studies revealed that HCl is more effective at desorbing NH4 and phenol, whereas H2SO4 is more efficient for PO4. In our hypothesis suggests that the treated adsorbent, containing ammonium, phosphate, and phenol, can be reused for soil acidity treatment, enhancing soil characteristics and reducing nitrification. The CBCZrOFe3O4 sample was chosen for soil experiments due to its highest removal percentage. Results from soil acidity incubation experiments demonstrated a significant increase in soil pH, electrical conductivity (EC), available phosphorus (P), cation exchange capacity (CEC), ammonium nitrogen (N-NH4), and nitrate nitrogen (N-NO3). However, no significant changes (P<0.05) were observed in soil exchangeable acidity, hydrogen ions (H+), magnesium (Mg), potassium (K), or sodium (Na). Additionally, a notable decrease was observed in available soil exchangeable aluminum (Al) and iron (Fe) (P<0.05). Overall, this innovative adsorbent exhibits promising potential for soil applications. Despite that, further studies and improvement are necessary to maximize the efficiency of this material, particularly in addressing exchangeable acidity and nitrogen fixation processes to improve overall soil’s properties.
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Fig. 1. (a) Photograph of adsorbent. SEM photograph of the adsorbent (b) CB (c) CBC (d) CBCZrO (e) CBCZrOFe3O4 (before adsorption) (f) CBCZrOFe3O4-APP (after adsorption).
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Fig. 2. (a) Comparison of various adsorbents for simultaneous removal percentage of NH4, PO4, and phenol. FTIR spectra of adsorbent (b) CBCZrOFe3O4 (before adsorption) (c) CBCZrOFe3O4 (after adsorption) (d) XRD of CBCZrOFe3O4. Statistical analytical by Tukey test (P<0.05).
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Fig. 3. (a) Initial pH effect versus percentage removal (b) Surface charge (pHzpc) of the CBCZrOFe3O4. 
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Fig. 4. Effect of various initial ion concentrations and contact time (min) versus adsorption capacity (qe) (a) NH4 (b) PO4 (c) phenol. 
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Fig. 5. Linear curve of adsorption kinetic models (a) NH4 (b) PO4 (c) phenol.
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Fig. 6. Non-linear curve of adsorption kinetic models (a) NH4 (b) PO4 (c) phenol.
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Fig. 7. Linear curve of adsorption isotherm models (a) NH4 (b) PO4 (c) phenol.
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Fig. 8. Linear curve of adsorption isotherm models (a) NH4 (b) PO4 (c) phenol.








Fig. 9. Desorption studies with different agent solutions. 
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Fig. 10. Effect of CBCZrOFe3O4-APP on soil exchangeable acidity, exchangeable H+, exchangeable Al, pH, EC, available P, and CEC. Statistical analytical by Tukey test (P<0.05).
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Fig. 11. Effect of CBCZrOFe3O4-APP on soil exchangeable Mg, K, Na and Ca, available N-NH4, N-NO3 and Fe. Statistical analytical by Tukey test (P<0.05).

Table 1. Physical characteristics of CBCZrOFe3O4.
	Adsorbent
	SSABET [m2/g]
	Pore Volume [mL/g]
	Average pore diameter [nm]
	Porosity (%)

	CBCZrOFe3O4
	73.6
	1.041
	56.58
	72




Table 2. Linear kinetic model parameters for adsorption NH4, PO4, and phenol.
	Isotherm models
	Parameters
	Initial concentration (mg/L)
	Value

	
	
	
	NH4
	PO4
	Phenol

	1st-order
	R2
	10
	0.2016
	0.2426
	0.9681

	
	
	25
	0.8864
	0.0030
	0.0244

	
	
	50
	0.1299
	0.9068
	0.8074

	
	
	100
	0.3159
	0.0071
	0.5267

	
	
	250
	0.7264
	0.2376
	0.8257

	2nd-order
	
	10
	0.9110
	0.9961
	0.9994

	
	
	25
	0.9947
	0.9933
	0.9948

	
	
	50
	0.9251
	0.9920
	0.9231

	
	
	100
	0.9854
	0.9691
	0.9938

	
	
	250
	0.9968
	0.9700
	0.9980

	2nd-order
	qe (mg/g)
	10
	4.6795
	17.3611
	28.5714

	
	
	25
	31.4465
	45.0450
	33.0033

	
	
	50
	58.4795
	117.6471
	185.1852

	
	
	100
	222.2222
	185.1852
	147.0588

	
	
	250
	588.2353
	434.7826
	500

	
	k2 (g/mg min-1)
	10
	0.0121
	0.0263
	0.0013

	
	
	25
	0.0056
	0.0102
	0.0123

	
	
	50
	0.0573
	0.0006
	0.00005

	
	
	100
	0.0004
	0.0013
	0.0008

	
	
	250
	0.0003
	0.0053
	0.0009







Table 3. Non-linear kinetic model parameters for adsorption NH4, PO4, and phenol.
	Isotherm models
	Parameters
	Initial concentration (mg/L)
	Value

	
	
	
	NH4
	PO4
	Phenol

	1st-order
	R2
	10
	<0.0001
	<0.0001
	0.9960

	
	
	25
	0.8794
	<0.0001
	<0.0001

	
	
	50
	<0.0001
	0.95879
	0.9769

	
	
	100
	0.8206
	0.19912
	<0.0001

	
	
	250
	0.8298
	<0.0001
	<0.0001

	2nd-order
	
	10
	<0.0001
	<0.0001
	0.9980

	
	
	25
	0.7911
	<0.0001
	<0.0001

	
	
	50
	<0.0001
	0.91905
	0.9757

	
	
	100
	0.73963
	0.0475
	<0.0001

	
	
	250
	0.8482
	<0.0001
	<0.0001

















Table 4. Linear isotherm model parameters for adsorption NH4, PO4, and phenol.
	Isotherm models
	Parameters
	Time
(min)
	Value

	
	
	
	NH4
	PO4
	Phenol

	Langmuir
	R2
	30
	0.9520
	0.0559
	0.1905

	
	
	45
	0.6592
	<0.0001
	0.0082

	
	
	60
	0.3859
	0.9389
	0.0240

	
	
	75
	0.6275
	0.0442
	0.0426

	
	
	90
	0.7223
	0.1428
	0.0090

	Freundlich
	
	30
	0.9680
	0.9585
	0.6644

	
	
	45
	0.9137
	0.9607
	0.7380

	
	
	60
	0.6468
	0.8473
	0.7628

	
	
	75
	0.7853
	0.9399
	0.7496

	
	
	90
	0.8106
	0.9854
	0.7317

	Temkin
	
	30
	0.5826
	0.9085
	0.6874

	
	
	45
	0.6484
	0.9378
	0.4723

	
	
	60
	0.2550
	0.9139
	0.4272

	
	
	75
	0.4010
	0.9674
	0.4524

	
	
	90
	0.3837
	0.8409
	0.4246

	Redlich-Peterson
	
	30
	0.7994
	0.8512
	0.0349

	
	
	45
	0.7883
	0.0531
	0.0005

	
	
	60
	0.3474
	0.0304
	0.0602

	
	
	75
	0.5550
	0.0628
	0.1384

	
	
	90
	0.6765
	0.0554
	0.2584

	Freundlich
	Kf 
(g/mg min-1)n
	30
	1.9534
	1.0905
	5.5187

	
	
	45
	0.8257
	3.050
	0.9585

	
	
	60
	1.005
	4.2598
	2.6342

	
	
	75
	0.3350
	3.7447
	5.8339

	
	
	90
	0.00000017
	2.0504
	9.6511

	
	1/n
	30
	0.0848
	1.9910
	1.1564

	
	
	45
	0.1199
	1.0503
	1.0129

	
	
	60
	0.1356
	0.9301
	0.8763

	
	
	75
	0.1429
	0.9385
	0.8119

	
	
	90
	3.3209
	1.0304
	0.7367








Table 5. Comprehensive cost analysis of adsorbents CBCZrOFe3O4
	Preparation of adsorbent
	Unit cost
	Used
	Cost (¥)
	qe (mg/g)
	Adsorbent cost (¥/Kg)

	Coffee husk
	0
	1 Kg
	0
	NH4: 112.65
	704.73

	Chitosan
	¥ 6790/50 g
	500 g
	67900
	PO4: 94.68
	838.49

	NaOH
	¥ 8280/500 g
	 50 g
	82.8
	Phenol: 112.63
	704.85

	ZrClO
	¥ 873/100 g
	3560 g
	3107
	
	

	Fe2SO4
	¥ 467/1000 g
	3020 g
	1410
	
	

	FeCl3
	¥ 537/500 g
	6400 g
	6873
	
	

	Heating cost (¥)
	¥ 7.78/24 h
	24 h
	7.78
	
	

	Drying cost (¥)
	¥ 7.78/24 h
	24 h
	7.78
	
	

	Total Cost (¥)
	
	
	79388
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Transmittance (%)



NH4	c
d
b
a

0.35355339059326624	0.35355339059327878	0.56568542494923724	0.14142135623731403	0.35355339059326624	0.35355339059327878	0.56568542494923724	0.14142135623731403	CB	CBC	CBCZrO	CBCZrOFe3O4	4.2499999999999982	2.2499999999999964	16.399999999999999	27.299999999999997	PO4	b
b
b
a

11.172287142747443	1.4142135623730951	2.4041630560342657	2.2627416997969543	11.172287142747443	1.4142135623730951	2.4041630560342657	2.2627416997969543	CB	CBC	CBCZrO	CBCZrOFe3O4	16.200000000000003	26	34.299999999999997	76.400000000000006	Phenol	c
b
b
a

0.56568542494923602	2.9698484809834969	7.0710678118655765E-2	2.1213203435596424	0.56568542494923602	2.9698484809834969	7.0710678118655765E-2	2.1213203435596424	CB	CBC	CBCZrO	CBCZrOFe3O4	39.6	51.900000000000006	52.350000000000009	83.5	Various adsorbents


Removal, %




強度 (counts)	5	5.0199999999999996	5.04	5.0599999999999996	5.08	5.0999999999999996	5.12	5.14	5.16	5.18	5.2	5.22	5.24	5.26	5.28	5.3	5.32	5.34	5.36	5.38	5.4	5.42	5.44	5.46	5.48	5.5	5.52	5.54	5.56	5.58	5.6	5.62	5.64	5.66	5.68	5.7	5.72	5.74	5.76	5.78	5.8	5.82	5.84	5.86	5.88	5.9	5.92	5.94	5.96	5.98	6	6.02	6.04	6.06	6.08	6.1	6.12	6.14	6.16	6.18	6.2	6.22	6.24	6.26	6.28	6.3	6.32	6.34	6.36	6.38	6.4	6.42	6.44	6.46	6.48	6.5	6.52	6.54	6.56	6.58	6.6	6.62	6.64	6.66	6.68	6.7	6.72	6.74	6.76	6.78	6.8	6.82	6.84	6.86	6.88	6.9	6.92	6.94	6.96	6.98	7	7.02	7.04	7.06	7.08	7.1	7.12	7.14	7.16	7.18	7.2	7.22	7.24	7.26	7.28	7.3	7.32	7.34	7.36	7.38	7.4	7.42	7.44	7.46	7.48	7.5	7.52	7.54	7.56	7.58	7.6	7.62	7.64	7.66	7.68	7.7	7.72	7.74	7.76	7.78	7.8	7.82	7.84	7.86	7.88	7.9	7.92	7.94	7.96	7.98	8	8.02	8.0399999999999991	8.06	8.08	8.1	8.1199999999999992	8.14	8.16	8.18	8.1999999999999993	8.2200000000000006	8.24	8.26	8.2799999999999994	8.3000000000000007	8.32	8.34	8.36	8.3800000000000008	8.4	8.42	8.44	8.4600000000000009	8.48	8.5	8.52	8.5399999999999991	8.56	8.58	8.6	8.6199999999999992	8.64	8.66	8.68	8.6999999999999993	8.7200000000000006	8.74	8.76	8.7799999999999994	8.8000000000000007	8.82	8.84	8.86	8.8800000000000008	8.9	8.92	8.94	8.9600000000000009	8.98	9	9.02	9.0399999999999991	9.06	9.08	9.1	9.1199999999999992	9.14	9.16	9.18	9.1999999999999993	9.2200000000000006	9.24	9.26	9.2799999999999994	9.3000000000000007	9.32	9.34	9.36	9.3800000000000008	9.4	9.42	9.44	9.4600000000000009	9.48	9.5	9.52	9.5399999999999991	9.56	9.58	9.6	9.6199999999999992	9.64	9.66	9.68	9.6999999999999993	9.7200000000000006	9.74	9.76	9.7799999999999994	9.8000000000000007	9.82	9.84	9.86	9.8800000000000008	9.9	9.92	9.94	9.9600000000000009	9.98	10	10.02	10.039999999999999	10.06	10.08	10.1	10.119999999999999	10.14	10.16	10.18	10.199999999999999	10.220000000000001	10.24	10.26	10.28	10.3	10.32	10.34	10.36	10.38	10.4	10.42	10.44	10.46	10.48	10.5	10.52	10.54	10.56	10.58	10.6	10.62	10.64	10.66	10.68	10.7	10.72	10.74	10.76	10.78	10.8	10.82	10.84	10.86	10.88	10.9	10.92	10.94	10.96	10.98	11	11.02	11.04	11.06	11.08	11.1	11.12	11.14	11.16	11.18	11.2	11.22	11.24	11.26	11.28	11.3	11.32	11.34	11.36	11.38	11.4	11.42	11.44	11.46	11.48	11.5	11.52	11.54	11.56	11.58	11.6	11.62	11.64	11.66	11.68	11.7	11.72	11.74	11.76	11.78	11.8	11.82	11.84	11.86	11.88	11.9	11.92	11.94	11.96	11.98	12	12.02	12.04	12.06	12.08	12.1	12.12	12.14	12.16	12.18	12.2	12.22	12.24	12.26	12.28	12.3	12.32	12.34	12.36	12.38	12.4	12.42	12.44	12.46	12.48	12.5	12.52	12.54	12.56	12.58	12.6	12.62	12.64	12.66	12.68	12.7	12.72	12.74	12.76	12.78	12.8	12.82	12.84	12.86	12.88	12.9	12.92	12.94	12.96	12.98	13	13.02	13.04	13.06	13.08	13.1	13.12	13.14	13.16	13.18	13.2	13.22	13.24	13.26	13.28	13.3	13.32	13.34	13.36	13.38	13.4	13.42	13.44	13.46	13.48	13.5	13.52	13.54	13.56	13.58	13.6	13.62	13.64	13.66	13.68	13.7	13.72	13.74	13.76	13.78	13.8	13.82	13.84	13.86	13.88	13.9	13.92	13.94	13.96	13.98	14	14.02	14.04	14.06	14.08	14.1	14.12	14.14	14.16	14.18	14.2	14.22	14.24	14.26	14.28	14.3	14.32	14.34	14.36	14.38	14.4	14.42	14.44	14.46	14.48	14.5	14.52	14.54	14.56	14.58	14.6	14.62	14.64	14.66	14.68	14.7	14.72	14.74	14.76	14.78	14.8	14.82	14.84	14.86	14.88	14.9	14.92	14.94	14.96	14.98	15	15.02	15.04	15.06	15.08	15.1	15.12	15.14	15.16	15.18	15.2	15.22	15.24	15.26	15.28	15.3	15.32	15.34	15.36	15.38	15.4	15.42	15.44	15.46	15.48	15.5	15.52	15.54	15.56	15.58	15.6	15.62	15.64	15.66	15.68	15.7	15.72	15.74	15.76	15.78	15.8	15.82	15.84	15.86	15.88	15.9	15.92	15.94	15.96	15.98	16	16.02	16.04	16.059999999999999	16.079999999999998	16.100000000000001	16.12	16.14	16.16	16.18	16.2	16.22	16.239999999999998	16.260000000000002	16.28	16.3	16.32	16.34	16.36	16.38	16.399999999999999	16.420000000000002	16.440000000000001	16.46	16.48	16.5	16.52	16.54	16.559999999999999	16.579999999999998	16.600000000000001	16.62	16.64	16.66	16.68	16.7	16.72	16.739999999999998	16.760000000000002	16.78	16.8	16.82	16.84	16.86	16.88	16.899999999999999	16.920000000000002	16.940000000000001	16.96	16.98	17	17.02	17.04	17.059999999999999	17.079999999999998	17.100000000000001	17.12	17.14	17.16	17.18	17.2	17.22	17.239999999999998	17.260000000000002	17.28	17.3	17.32	17.34	17.36	17.38	17.399999999999999	17.420000000000002	17.440000000000001	17.46	17.48	17.5	17.52	17.54	17.559999999999999	17.579999999999998	17.600000000000001	17.62	17.64	17.66	17.68	17.7	17.72	17.739999999999998	17.760000000000002	17.78	17.8	17.82	17.84	17.86	17.88	17.899999999999999	17.920000000000002	17.940000000000001	17.96	17.98	18	18.02	18.04	18.059999999999999	18.079999999999998	18.100000000000001	18.12	18.14	18.16	18.18	18.2	18.22	18.239999999999998	18.260000000000002	18.28	18.3	18.32	18.34	18.36	18.38	18.399999999999999	18.420000000000002	18.440000000000001	18.46	18.48	18.5	18.52	18.54	18.559999999999999	18.579999999999998	18.600000000000001	18.62	18.64	18.66	18.68	18.7	18.72	18.739999999999998	18.760000000000002	18.78	18.8	18.82	18.84	18.86	18.88	18.899999999999999	18.920000000000002	18.940000000000001	18.96	18.98	19	19.02	19.04	19.059999999999999	19.079999999999998	19.100000000000001	19.12	19.14	19.16	19.18	19.2	19.22	19.239999999999998	19.260000000000002	19.28	19.3	19.32	19.34	19.36	19.38	19.399999999999999	19.420000000000002	19.440000000000001	19.46	19.48	19.5	19.52	19.54	19.559999999999999	19.579999999999998	19.600000000000001	19.62	19.64	19.66	19.68	19.7	19.72	19.739999999999998	19.760000000000002	19.78	19.8	19.82	19.84	19.86	19.88	19.899999999999999	19.920000000000002	19.940000000000001	19.96	19.98	20	20.02	20.04	20.059999999999999	20.079999999999998	20.100000000000001	20.12	20.14	20.16	20.18	20.2	20.22	20.239999999999998	20.260000000000002	20.28	20.3	20.32	20.34	20.36	20.38	20.399999999999999	20.420000000000002	20.440000000000001	20.46	20.48	20.5	20.52	20.54	20.56	20.58	20.6	20.62	20.64	20.66	20.68	20.7	20.72	20.74	20.76	20.78	20.8	20.82	20.84	20.86	20.88	20.9	20.92	20.94	20.96	20.98	21	21.02	21.04	21.06	21.08	21.1	21.12	21.14	21.16	21.18	21.2	21.22	21.24	21.26	21.28	21.3	21.32	21.34	21.36	21.38	21.4	21.42	21.44	21.46	21.48	21.5	21.52	21.54	21.56	21.58	21.6	21.62	21.64	21.66	21.68	21.7	21.72	21.74	21.76	21.78	21.8	21.82	21.84	21.86	21.88	21.9	21.92	21.94	21.96	21.98	22	22.02	22.04	22.06	22.08	22.1	22.12	22.14	22.16	22.18	22.2	22.22	22.24	22.26	22.28	22.3	22.32	22.34	22.36	22.38	22.4	22.42	22.44	22.46	22.48	22.5	22.52	22.54	22.56	22.58	22.6	22.62	22.64	22.66	22.68	22.7	22.72	22.74	22.76	22.78	22.8	22.82	22.84	22.86	22.88	22.9	22.92	22.94	22.96	22.98	23	23.02	23.04	23.06	23.08	23.1	23.12	23.14	23.16	23.18	23.2	23.22	23.24	23.26	23.28	23.3	23.32	23.34	23.36	23.38	23.4	23.42	23.44	23.46	23.48	23.5	23.52	23.54	23.56	23.58	23.6	23.62	23.64	23.66	23.68	23.7	23.72	23.74	23.76	23.78	23.8	23.82	23.84	23.86	23.88	23.9	23.92	23.94	23.96	23.98	24	24.02	24.04	24.06	24.08	24.1	24.12	24.14	24.16	24.18	24.2	24.22	24.24	24.26	24.28	24.3	24.32	24.34	24.36	24.38	24.4	24.42	24.44	24.46	24.48	24.5	24.52	24.54	24.56	24.58	24.6	24.62	24.64	24.66	24.68	24.7	24.72	24.74	24.76	24.78	24.8	24.82	24.84	24.86	24.88	24.9	24.92	24.94	24.96	24.98	25	25.02	25.04	25.06	25.08	25.1	25.12	25.14	25.16	25.18	25.2	25.22	25.24	25.26	25.28	25.3	25.32	25.34	25.36	25.38	25.4	25.42	25.44	25.46	25.48	25.5	25.52	25.54	25.56	25.58	25.6	25.62	25.64	25.66	25.68	25.7	25.72	25.74	25.76	25.78	25.8	25.82	25.84	25.86	25.88	25.9	25.92	25.94	25.96	25.98	26	26.02	26.04	26.06	26.08	26.1	26.12	26.14	26.16	26.18	26.2	26.22	26.24	26.26	26.28	26.3	26.32	26.34	26.36	26.38	26.4	26.42	26.44	26.46	26.48	26.5	26.52	26.54	26.56	26.58	26.6	26.62	26.64	26.66	26.68	26.7	26.72	26.74	26.76	26.78	26.8	26.82	26.84	26.86	26.88	26.9	26.92	26.94	26.96	26.98	27	27.02	27.04	27.06	27.08	27.1	27.12	27.14	27.16	27.18	27.2	27.22	27.24	27.26	27.28	27.3	27.32	27.34	27.36	27.38	27.4	27.42	27.44	27.46	27.48	27.5	27.52	27.54	27.56	27.58	27.6	27.62	27.64	27.66	27.68	27.7	27.72	27.74	27.76	27.78	27.8	27.82	27.84	27.86	27.88	27.9	27.92	27.94	27.96	27.98	28	28.02	28.04	28.06	28.08	28.1	28.12	28.14	28.16	28.18	28.2	28.22	28.24	28.26	28.28	28.3	28.32	28.34	28.36	28.38	28.4	28.42	28.44	28.46	28.48	28.5	28.52	28.54	28.56	28.58	28.6	28.62	28.64	28.66	28.68	28.7	28.72	28.74	28.76	28.78	28.8	28.82	28.84	28.86	28.88	28.9	28.92	28.94	28.96	28.98	29	29.02	29.04	29.06	29.08	29.1	29.12	29.14	29.16	29.18	29.2	29.22	29.24	29.26	29.28	29.3	29.32	29.34	29.36	29.38	29.4	29.42	29.44	29.46	29.48	29.5	29.52	29.54	29.56	29.58	29.6	29.62	29.64	29.66	29.68	29.7	29.72	29.74	29.76	29.78	29.8	29.82	29.84	29.86	29.88	29.9	29.92	29.94	29.96	29.98	30	30.02	30.04	30.06	30.08	30.1	30.12	30.14	30.16	30.18	30.2	30.22	30.24	30.26	30.28	30.3	30.32	30.34	30.36	30.38	30.4	30.42	30.44	30.46	30.48	30.5	30.52	30.54	30.56	30.58	30.6	30.62	30.64	30.66	30.68	30.7	30.72	30.74	30.76	30.78	30.8	30.82	30.84	30.86	30.88	30.9	30.92	30.94	30.96	30.98	31	31.02	31.04	31.06	31.08	31.1	31.12	31.14	31.16	31.18	31.2	31.22	31.24	31.26	31.28	31.3	31.32	31.34	31.36	31.38	31.4	31.42	31.44	31.46	31.48	31.5	31.52	31.54	31.56	31.58	31.6	31.62	31.64	31.66	31.68	31.7	31.72	31.74	31.76	31.78	31.8	31.82	31.84	31.86	31.88	31.9	31.92	31.94	31.96	31.98	32	32.020000000000003	32.04	32.06	32.08	32.1	32.119999999999997	32.14	32.159999999999997	32.18	32.200000000000003	32.22	32.24	32.26	32.28	32.299999999999997	32.32	32.340000000000003	32.36	32.380000000000003	32.4	32.42	32.44	32.46	32.479999999999997	32.5	32.520000000000003	32.54	32.56	32.58	32.6	32.619999999999997	32.64	32.659999999999997	32.68	32.700000000000003	32.72	32.74	32.76	32.78	32.799999999999997	32.82	32.840000000000003	32.86	32.880000000000003	32.9	32.92	32.94	32.96	32.979999999999997	33	33.020000000000003	33.04	33.06	33.08	33.1	33.119999999999997	33.14	33.159999999999997	33.18	33.200000000000003	33.22	33.24	33.26	33.28	33.299999999999997	33.32	33.340000000000003	33.36	33.380000000000003	33.4	33.42	33.44	33.46	33.479999999999997	33.5	33.520000000000003	33.54	33.56	33.58	33.6	33.619999999999997	33.64	33.659999999999997	33.68	33.700000000000003	33.72	33.74	33.76	33.78	33.799999999999997	33.82	33.840000000000003	33.86	33.880000000000003	33.9	33.92	33.94	33.96	33.979999999999997	34	34.020000000000003	34.04	34.06	34.08	34.1	34.119999999999997	34.14	34.159999999999997	34.18	34.200000000000003	34.22	34.24	34.26	34.28	34.299999999999997	34.32	34.340000000000003	34.36	34.380000000000003	34.4	34.42	34.44	34.46	34.479999999999997	34.5	34.520000000000003	34.54	34.56	34.58	34.6	34.619999999999997	34.64	34.659999999999997	34.68	34.700000000000003	34.72	34.74	34.76	34.78	34.799999999999997	34.82	34.840000000000003	34.86	34.880000000000003	34.9	34.92	34.94	34.96	34.979999999999997	35	35.020000000000003	35.04	35.06	35.08	35.1	35.119999999999997	35.14	35.159999999999997	35.18	35.200000000000003	35.22	35.24	35.26	35.28	35.299999999999997	35.32	35.340000000000003	35.36	35.380000000000003	35.4	35.42	35.44	35.46	35.479999999999997	35.5	35.520000000000003	35.54	35.56	35.58	35.6	35.619999999999997	35.64	35.659999999999997	35.68	35.700000000000003	35.72	35.74	35.76	35.78	35.799999999999997	35.82	35.840000000000003	35.86	35.880000000000003	35.9	35.92	35.94	35.96	35.979999999999997	36	36.020000000000003	36.04	36.06	36.08	36.1	36.119999999999997	36.14	36.159999999999997	36.18	36.200000000000003	36.22	36.24	36.26	36.28	36.299999999999997	36.32	36.340000000000003	36.36	36.380000000000003	36.4	36.42	36.44	36.46	36.479999999999997	36.5	36.520000000000003	36.54	36.56	36.58	36.6	36.619999999999997	36.64	36.659999999999997	36.68	36.700000000000003	36.72	36.74	36.76	36.78	36.799999999999997	36.82	36.840000000000003	36.86	36.880000000000003	36.9	36.92	36.94	36.96	36.979999999999997	37	37.020000000000003	37.04	37.06	37.08	37.1	37.119999999999997	37.14	37.159999999999997	37.18	37.200000000000003	37.22	37.24	37.26	37.28	37.299999999999997	37.32	37.340000000000003	37.36	37.380000000000003	37.4	37.42	37.44	37.46	37.479999999999997	37.5	37.520000000000003	37.54	37.56	37.58	37.6	37.619999999999997	37.64	37.659999999999997	37.68	37.700000000000003	37.72	37.74	37.76	37.78	37.799999999999997	37.82	37.840000000000003	37.86	37.880000000000003	37.9	37.92	37.94	37.96	37.979999999999997	38	38.020000000000003	38.04	38.06	38.08	38.1	38.119999999999997	38.14	38.159999999999997	38.18	38.200000000000003	38.22	38.24	38.26	38.28	38.299999999999997	38.32	38.340000000000003	38.36	38.380000000000003	38.4	38.42	38.44	38.46	38.479999999999997	38.5	38.520000000000003	38.54	38.56	38.58	38.6	38.619999999999997	38.64	38.659999999999997	38.68	38.700000000000003	38.72	38.74	38.76	38.78	38.799999999999997	38.82	38.840000000000003	38.86	38.880000000000003	38.9	38.92	38.94	38.96	38.979999999999997	39	39.020000000000003	39.04	39.06	39.08	39.1	39.119999999999997	39.14	39.159999999999997	39.18	39.200000000000003	39.22	39.24	39.26	39.28	39.299999999999997	39.32	39.340000000000003	39.36	39.380000000000003	39.4	39.42	39.44	39.46	39.479999999999997	39.5	39.520000000000003	39.54	39.56	39.58	39.6	39.619999999999997	39.64	39.659999999999997	39.68	39.700000000000003	39.72	39.74	39.76	39.78	39.799999999999997	39.82	39.840000000000003	39.86	39.880000000000003	39.9	39.92	39.94	39.96	39.979999999999997	40	40.020000000000003	40.04	40.06	40.08	40.1	40.119999999999997	40.14	40.159999999999997	40.18	40.200000000000003	40.22	40.24	40.26	40.28	40.299999999999997	40.32	40.340000000000003	40.36	40.380000000000003	40.4	40.42	40.44	40.46	40.479999999999997	40.5	40.520000000000003	40.54	40.56	40.58	40.6	40.619999999999997	40.64	40.659999999999997	40.68	40.700000000000003	40.72	40.74	40.76	40.78	40.799999999999997	40.82	40.840000000000003	40.86	40.880000000000003	40.9	40.92	40.94	40.96	40.98	41	41.02	41.04	41.06	41.08	41.1	41.12	41.14	41.16	41.18	41.2	41.22	41.24	41.26	41.28	41.3	41.32	41.34	41.36	41.38	41.4	41.42	41.44	41.46	41.48	41.5	41.52	41.54	41.56	41.58	41.6	41.62	41.64	41.66	41.68	41.7	41.72	41.74	41.76	41.78	41.8	41.82	41.84	41.86	41.88	41.9	41.92	41.94	41.96	41.98	42	42.02	42.04	42.06	42.08	42.1	42.12	42.14	42.16	42.18	42.2	42.22	42.24	42.26	42.28	42.3	42.32	42.34	42.36	42.38	42.4	42.42	42.44	42.46	42.48	42.5	42.52	42.54	42.56	42.58	42.6	42.62	42.64	42.66	42.68	42.7	42.72	42.74	42.76	42.78	42.8	42.82	42.84	42.86	42.88	42.9	42.92	42.94	42.96	42.98	43	43.02	43.04	43.06	43.08	43.1	43.12	43.14	43.16	43.18	43.2	43.22	43.24	43.26	43.28	43.3	43.32	43.34	43.36	43.38	43.4	43.42	43.44	43.46	43.48	43.5	43.52	43.54	43.56	43.58	43.6	43.62	43.64	43.66	43.68	43.7	43.72	43.74	43.76	43.78	43.8	43.82	43.84	43.86	43.88	43.9	43.92	43.94	43.96	43.98	44	44.02	44.04	44.06	44.08	44.1	44.12	44.14	44.16	44.18	44.2	44.22	44.24	44.26	44.28	44.3	44.32	44.34	44.36	44.38	44.4	44.42	44.44	44.46	44.48	44.5	44.52	44.54	44.56	44.58	44.6	44.62	44.64	44.66	44.68	44.7	44.72	44.74	44.76	44.78	44.8	44.82	44.84	44.86	44.88	44.9	44.92	44.94	44.96	44.98	45	45.02	45.04	45.06	45.08	45.1	45.12	45.14	45.16	45.18	45.2	45.22	45.24	45.26	45.28	45.3	45.32	45.34	45.36	45.38	45.4	45.42	45.44	45.46	45.48	45.5	45.52	45.54	45.56	45.58	45.6	45.62	45.64	45.66	45.68	45.7	45.72	45.74	45.76	45.78	45.8	45.82	45.84	45.86	45.88	45.9	45.92	45.94	45.96	45.98	46	46.02	46.04	46.06	46.08	46.1	46.12	46.14	46.16	46.18	46.2	46.22	46.24	46.26	46.28	46.3	46.32	46.34	46.36	46.38	46.4	46.42	46.44	46.46	46.48	46.5	46.52	46.54	46.56	46.58	46.6	46.62	46.64	46.66	46.68	46.7	46.72	46.74	46.76	46.78	46.8	46.82	46.84	46.86	46.88	46.9	46.92	46.94	46.96	46.98	47	47.02	47.04	47.06	47.08	47.1	47.12	47.14	47.16	47.18	47.2	47.22	47.24	47.26	47.28	47.3	47.32	47.34	47.36	47.38	47.4	47.42	47.44	47.46	47.48	47.5	47.52	47.54	47.56	47.58	47.6	47.62	47.64	47.66	47.68	47.7	47.72	47.74	47.76	47.78	47.8	47.82	47.84	47.86	47.88	47.9	47.92	47.94	47.96	47.98	48	48.02	48.04	48.06	48.08	48.1	48.12	48.14	48.16	48.18	48.2	48.22	48.24	48.26	48.28	48.3	48.32	48.34	48.36	48.38	48.4	48.42	48.44	48.46	48.48	48.5	48.52	48.54	48.56	48.58	48.6	48.62	48.64	48.66	48.68	48.7	48.72	48.74	48.76	48.78	48.8	48.82	48.84	48.86	48.88	48.9	48.92	48.94	48.96	48.98	49	49.02	49.04	49.06	49.08	49.1	49.12	49.14	49.16	49.18	49.2	49.22	49.24	49.26	49.28	49.3	49.32	49.34	49.36	49.38	49.4	49.42	49.44	49.46	49.48	49.5	49.52	49.54	49.56	49.58	49.6	49.62	49.64	49.66	49.68	49.7	49.72	49.74	49.76	49.78	49.8	49.82	49.84	49.86	49.88	49.9	49.92	49.94	49.96	49.98	50	50.02	50.04	50.06	50.08	50.1	50.12	50.14	50.16	50.18	50.2	50.22	50.24	50.26	50.28	50.3	50.32	50.34	50.36	50.38	50.4	50.42	50.44	50.46	50.48	50.5	50.52	50.54	50.56	50.58	50.6	50.62	50.64	50.66	50.68	50.7	50.72	50.74	50.76	50.78	50.8	50.82	50.84	50.86	50.88	50.9	50.92	50.94	50.96	50.98	51	51.02	51.04	51.06	51.08	51.1	51.12	51.14	51.16	51.18	51.2	51.22	51.24	51.26	51.28	51.3	51.32	51.34	51.36	51.38	51.4	51.42	51.44	51.46	51.48	51.5	51.52	51.54	51.56	51.58	51.6	51.62	51.64	51.66	51.68	51.7	51.72	51.74	51.76	51.78	51.8	51.82	51.84	51.86	51.88	51.9	51.92	51.94	51.96	51.98	52	52.02	52.04	52.06	52.08	52.1	52.12	52.14	52.16	52.18	52.2	52.22	52.24	52.26	52.28	52.3	52.32	52.34	52.36	52.38	52.4	52.42	52.44	52.46	52.48	52.5	52.52	52.54	52.56	52.58	52.6	52.62	52.64	52.66	52.68	52.7	52.72	52.74	52.76	52.78	52.8	52.82	52.84	52.86	52.88	52.9	52.92	52.94	52.96	52.98	53	53.02	53.04	53.06	53.08	53.1	53.12	53.14	53.16	53.18	53.2	53.22	53.24	53.26	53.28	53.3	53.32	53.34	53.36	53.38	53.4	53.42	53.44	53.46	53.48	53.5	53.52	53.54	53.56	53.58	53.6	53.62	53.64	53.66	53.68	53.7	53.72	53.74	53.76	53.78	53.8	53.82	53.84	53.86	53.88	53.9	53.92	53.94	53.96	53.98	54	54.02	54.04	54.06	54.08	54.1	54.12	54.14	54.16	54.18	54.2	54.22	54.24	54.26	54.28	54.3	54.32	54.34	54.36	54.38	54.4	54.42	54.44	54.46	54.48	54.5	54.52	54.54	54.56	54.58	54.6	54.62	54.64	54.66	54.68	54.7	54.72	54.74	54.76	54.78	54.8	54.82	54.84	54.86	54.88	54.9	54.92	54.94	54.96	54.98	55	55.02	55.04	55.06	55.08	55.1	55.12	55.14	55.16	55.18	55.2	55.22	55.24	55.26	55.28	55.3	55.32	55.34	55.36	55.38	55.4	55.42	55.44	55.46	55.48	55.5	55.52	55.54	55.56	55.58	55.6	55.62	55.64	55.66	55.68	55.7	55.72	55.74	55.76	55.78	55.8	55.82	55.84	55.86	55.88	55.9	55.92	55.94	55.96	55.98	56	56.02	56.04	56.06	56.08	56.1	56.12	56.14	56.16	56.18	56.2	56.22	56.24	56.26	56.28	56.3	56.32	56.34	56.36	56.38	56.4	56.42	56.44	56.46	56.48	56.5	56.52	56.54	56.56	56.58	56.6	56.62	56.64	56.66	56.68	56.7	56.72	56.74	56.76	56.78	56.8	56.82	56.84	56.86	56.88	56.9	56.92	56.94	56.96	56.98	57	57.02	57.04	57.06	57.08	57.1	57.12	57.14	57.16	57.18	57.2	57.22	57.24	57.26	57.28	57.3	57.32	57.34	57.36	57.38	57.4	57.42	57.44	57.46	57.48	57.5	57.52	57.54	57.56	57.58	57.6	57.62	57.64	57.66	57.68	57.7	57.72	57.74	57.76	57.78	57.8	57.82	57.84	57.86	57.88	57.9	57.92	57.94	57.96	57.98	58	58.02	58.04	58.06	58.08	58.1	58.12	58.14	58.16	58.18	58.2	58.22	58.24	58.26	58.28	58.3	58.32	58.34	58.36	58.38	58.4	58.42	58.44	58.46	58.48	58.5	58.52	58.54	58.56	58.58	58.6	58.62	58.64	58.66	58.68	58.7	58.72	58.74	58.76	58.78	58.8	58.82	58.84	58.86	58.88	58.9	58.92	58.94	58.96	58.98	59	59.02	59.04	59.06	59.08	59.1	59.12	59.14	59.16	59.18	59.2	59.22	59.24	59.26	59.28	59.3	59.32	59.34	59.36	59.38	59.4	59.42	59.44	59.46	59.48	59.5	59.52	59.54	59.56	59.58	59.6	59.62	59.64	59.66	59.68	59.7	59.72	59.74	59.76	59.78	59.8	59.82	59.84	59.86	59.88	59.9	59.92	59.94	59.96	59.98	60	60.02	60.04	60.06	60.08	60.1	60.12	60.14	60.16	60.18	60.2	60.22	60.24	60.26	60.28	60.3	60.32	60.34	60.36	60.38	60.4	60.42	60.44	60.46	60.48	60.5	60.52	60.54	60.56	60.58	60.6	60.62	60.64	60.66	60.68	60.7	60.72	60.74	60.76	60.78	60.8	60.82	60.84	60.86	60.88	60.9	60.92	60.94	60.96	60.98	61	61.02	61.04	61.06	61.08	61.1	61.12	61.14	61.16	61.18	61.2	61.22	61.24	61.26	61.28	61.3	61.32	61.34	61.36	61.38	61.4	61.42	61.44	61.46	61.48	61.5	61.52	61.54	61.56	61.58	61.6	61.62	61.64	61.66	61.68	61.7	61.72	61.74	61.76	61.78	61.8	61.82	61.84	61.86	61.88	61.9	61.92	61.94	61.96	61.98	62	62.02	62.04	62.06	62.08	62.1	62.12	62.14	62.16	62.18	62.2	62.22	62.24	62.26	62.28	62.3	62.32	62.34	62.36	62.38	62.4	62.42	62.44	62.46	62.48	62.5	62.52	62.54	62.56	62.58	62.6	62.62	62.64	62.66	62.68	62.7	62.72	62.74	62.76	62.78	62.8	62.82	62.84	62.86	62.88	62.9	62.92	62.94	62.96	62.98	63	63.02	63.04	63.06	63.08	63.1	63.12	63.14	63.16	63.18	63.2	63.22	63.24	63.26	63.28	63.3	63.32	63.34	63.36	63.38	63.4	63.42	63.44	63.46	63.48	63.5	63.52	63.54	63.56	63.58	63.6	63.62	63.64	63.66	63.68	63.7	63.72	63.74	63.76	63.78	63.8	63.82	63.84	63.86	63.88	63.9	63.92	63.94	63.96	63.98	64	64.02	64.040000000000006	64.06	64.08	64.099999999999994	64.12	64.14	64.16	64.180000000000007	64.2	64.22	64.239999999999995	64.260000000000005	64.28	64.3	64.319999999999993	64.34	64.36	64.38	64.400000000000006	64.42	64.44	64.459999999999994	64.48	64.5	64.52	64.540000000000006	64.56	64.58	64.599999999999994	64.62	64.64	64.66	64.680000000000007	64.7	64.72	64.739999999999995	64.760000000000005	64.78	64.8	64.819999999999993	64.84	64.86	64.88	64.900000000000006	64.92	64.94	64.959999999999994	64.98	65	65.02	65.040000000000006	65.06	65.08	65.099999999999994	65.12	65.14	65.16	65.180000000000007	65.2	65.22	65.239999999999995	65.260000000000005	65.28	65.3	65.319999999999993	65.34	65.36	65.38	65.400000000000006	65.42	65.44	65.459999999999994	65.48	65.5	65.52	65.540000000000006	65.56	65.58	65.599999999999994	65.62	65.64	65.66	65.680000000000007	65.7	65.72	65.739999999999995	65.760000000000005	65.78	65.8	65.819999999999993	65.84	65.86	65.88	65.900000000000006	65.92	65.94	65.959999999999994	65.98	66	66.02	66.040000000000006	66.06	66.08	66.099999999999994	66.12	66.14	66.16	66.180000000000007	66.2	66.22	66.239999999999995	66.260000000000005	66.28	66.3	66.319999999999993	66.34	66.36	66.38	66.400000000000006	66.42	66.44	66.459999999999994	66.48	66.5	66.52	66.540000000000006	66.56	66.58	66.599999999999994	66.62	66.64	66.66	66.680000000000007	66.7	66.72	66.739999999999995	66.760000000000005	66.78	66.8	66.819999999999993	66.84	66.86	66.88	66.900000000000006	66.92	66.94	66.959999999999994	66.98	67	67.02	67.040000000000006	67.06	67.08	67.099999999999994	67.12	67.14	67.16	67.180000000000007	67.2	67.22	67.239999999999995	67.260000000000005	67.28	67.3	67.319999999999993	67.34	67.36	67.38	67.400000000000006	67.42	67.44	67.459999999999994	67.48	67.5	67.52	67.540000000000006	67.56	67.58	67.599999999999994	67.62	67.64	67.66	67.680000000000007	67.7	67.72	67.739999999999995	67.760000000000005	67.78	67.8	67.819999999999993	67.84	67.86	67.88	67.900000000000006	67.92	67.94	67.959999999999994	67.98	68	68.02	68.040000000000006	68.06	68.08	68.099999999999994	68.12	68.14	68.16	68.180000000000007	68.2	68.22	68.239999999999995	68.260000000000005	68.28	68.3	68.319999999999993	68.34	68.36	68.38	68.400000000000006	68.42	68.44	68.459999999999994	68.48	68.5	68.52	68.540000000000006	68.56	68.58	68.599999999999994	68.62	68.64	68.66	68.680000000000007	68.7	68.72	68.739999999999995	68.760000000000005	68.78	68.8	68.819999999999993	68.84	68.86	68.88	68.900000000000006	68.92	68.94	68.959999999999994	68.98	69	69.02	69.040000000000006	69.06	69.08	69.099999999999994	69.12	69.14	69.16	69.180000000000007	69.2	69.22	69.239999999999995	69.260000000000005	69.28	69.3	69.319999999999993	69.34	69.36	69.38	69.400000000000006	69.42	69.44	69.459999999999994	69.48	69.5	69.52	69.540000000000006	69.56	69.58	69.599999999999994	69.62	69.64	69.66	69.680000000000007	69.7	69.72	69.739999999999995	69.760000000000005	69.78	69.8	69.819999999999993	69.84	69.86	69.88	69.900000000000006	69.92	69.94	69.959999999999994	69.98	70	70.02	70.040000000000006	70.06	70.08	70.099999999999994	70.12	70.14	70.16	70.180000000000007	70.2	70.22	70.239999999999995	70.260000000000005	70.28	70.3	70.319999999999993	70.34	70.36	70.38	70.400000000000006	70.42	70.44	70.459999999999994	70.48	70.5	70.52	70.540000000000006	70.56	70.58	70.599999999999994	70.62	70.64	70.66	70.680000000000007	70.7	70.72	70.739999999999995	70.760000000000005	70.78	70.8	70.819999999999993	70.84	70.86	70.88	70.900000000000006	70.92	70.94	70.959999999999994	70.98	71	71.02	71.040000000000006	71.06	71.08	71.099999999999994	71.12	71.14	71.16	71.180000000000007	71.2	71.22	71.239999999999995	71.260000000000005	71.28	71.3	71.319999999999993	71.34	71.36	71.38	71.400000000000006	71.42	71.44	71.459999999999994	71.48	71.5	71.52	71.540000000000006	71.56	71.58	71.599999999999994	71.62	71.64	71.66	71.680000000000007	71.7	71.72	71.739999999999995	71.760000000000005	71.78	71.8	71.819999999999993	71.84	71.86	71.88	71.900000000000006	71.92	71.94	71.959999999999994	71.98	72	72.02	72.040000000000006	72.06	72.08	72.099999999999994	72.12	72.14	72.16	72.180000000000007	72.2	72.22	72.239999999999995	72.260000000000005	72.28	72.3	72.319999999999993	72.34	72.36	72.38	72.400000000000006	72.42	72.44	72.459999999999994	72.48	72.5	72.52	72.540000000000006	72.56	72.58	72.599999999999994	72.62	72.64	72.66	72.680000000000007	72.7	72.72	72.739999999999995	72.760000000000005	72.78	72.8	72.819999999999993	72.84	72.86	72.88	72.900000000000006	72.92	72.94	72.959999999999994	72.98	73	73.02	73.040000000000006	73.06	73.08	73.099999999999994	73.12	73.14	73.16	73.180000000000007	73.2	73.22	73.239999999999995	73.260000000000005	73.28	73.3	73.319999999999993	73.34	73.36	73.38	73.400000000000006	73.42	73.44	73.459999999999994	73.48	73.5	73.52	73.540000000000006	73.56	73.58	73.599999999999994	73.62	73.64	73.66	73.680000000000007	73.7	73.72	73.739999999999995	73.760000000000005	73.78	73.8	73.819999999999993	73.84	73.86	73.88	73.900000000000006	73.92	73.94	73.959999999999994	73.98	74	74.02	74.040000000000006	74.06	74.08	74.099999999999994	74.12	74.14	74.16	74.180000000000007	74.2	74.22	74.239999999999995	74.260000000000005	74.28	74.3	74.319999999999993	74.34	74.36	74.38	74.400000000000006	74.42	74.44	74.459999999999994	74.48	74.5	74.52	74.540000000000006	74.56	74.58	74.599999999999994	74.62	74.64	74.66	74.680000000000007	74.7	74.72	74.739999999999995	74.760000000000005	74.78	74.8	74.819999999999993	74.84	74.86	74.88	74.900000000000006	74.92	74.94	74.959999999999994	74.98	75	75.02	75.040000000000006	75.06	75.08	75.099999999999994	75.12	75.14	75.16	75.180000000000007	75.2	75.22	75.239999999999995	75.260000000000005	75.28	75.3	75.319999999999993	75.34	75.36	75.38	75.400000000000006	75.42	75.44	75.459999999999994	75.48	75.5	75.52	75.540000000000006	75.56	75.58	75.599999999999994	75.62	75.64	75.66	75.680000000000007	75.7	75.72	75.739999999999995	75.760000000000005	75.78	75.8	75.819999999999993	75.84	75.86	75.88	75.900000000000006	75.92	75.94	75.959999999999994	75.98	76	76.02	76.040000000000006	76.06	76.08	76.099999999999994	76.12	76.14	76.16	76.180000000000007	76.2	76.22	76.239999999999995	76.260000000000005	76.28	76.3	76.319999999999993	76.34	76.36	76.38	76.400000000000006	76.42	76.44	76.459999999999994	76.48	76.5	76.52	76.540000000000006	76.56	76.58	76.599999999999994	76.62	76.64	76.66	76.680000000000007	76.7	76.72	76.739999999999995	76.760000000000005	76.78	76.8	76.819999999999993	76.84	76.86	76.88	76.900000000000006	76.92	76.94	76.959999999999994	76.98	77	77.02	77.040000000000006	77.06	77.08	77.099999999999994	77.12	77.14	77.16	77.180000000000007	77.2	77.22	77.239999999999995	77.260000000000005	77.28	77.3	77.319999999999993	77.34	77.36	77.38	77.400000000000006	77.42	77.44	77.459999999999994	77.48	77.5	77.52	77.540000000000006	77.56	77.58	77.599999999999994	77.62	77.64	77.66	77.680000000000007	77.7	77.72	77.739999999999995	77.760000000000005	77.78	77.8	77.819999999999993	77.84	77.86	77.88	77.900000000000006	77.92	77.94	77.959999999999994	77.98	78	78.02	78.040000000000006	78.06	78.08	78.099999999999994	78.12	78.14	78.16	78.180000000000007	78.2	78.22	78.239999999999995	78.260000000000005	78.28	78.3	78.319999999999993	78.34	78.36	78.38	78.400000000000006	78.42	78.44	78.459999999999994	78.48	78.5	78.52	78.540000000000006	78.56	78.58	78.599999999999994	78.62	78.64	78.66	78.680000000000007	78.7	78.72	78.739999999999995	78.760000000000005	78.78	78.8	78.819999999999993	78.84	78.86	78.88	78.900000000000006	78.92	78.94	78.959999999999994	78.98	79	79.02	79.040000000000006	79.06	79.08	79.099999999999994	79.12	79.14	79.16	79.180000000000007	79.2	79.22	79.239999999999995	79.260000000000005	79.28	79.3	79.319999999999993	79.34	79.36	79.38	79.400000000000006	79.42	79.44	79.459999999999994	79.48	79.5	79.52	79.540000000000006	79.56	79.58	79.599999999999994	79.62	79.64	79.66	79.680000000000007	79.7	79.72	79.739999999999995	79.760000000000005	79.78	79.8	79.819999999999993	79.84	79.86	79.88	79.900000000000006	79.92	79.94	79.959999999999994	79.98	80	8371.1	8324.1	8091.8	8066.7	8208.6	8073.5	8106.7	7873.6	7934.7	7849.4	7943.7	7890.9	7993.3	7788.8	7567.6	7759.9	7682.2	7657.5	7681.2	7630.8	7595.4	7662.5	7701.3	7627	7642.9	7608.4	7421.6	7701.8	7310.2	7394.2	7529.4	7369.3	7270.1	7347.9	7417.9	7348.3	7332.4	7251.7	7270.6	7151.6	7281.9	7132.2	7210.4	7157.1	7341	7198	7159.5	7027.8	6970	7057.4	7149.2	7041.1	6968.4	6867.1	6841.3	6929.7	6894	6927.5	6798.1	6761.6	6840.8	6994.7	6690.4	6835.6	6958.7	6692.3	6645.2	6543.9	6699.2	6547.2	6668	6463.1	6618.6	6611.9	6551.6	6611.2	6640.6	6612.2	6540.7	6572.3	6505	6471.2	6261.9	6422	6516	6361.2	6537.8	6442.8	6357.3	6341.7	6477.9	6185.8	6264.7	6312.3	6350.9	6287.6	6360.9	6386.5	6136.3	6211	6260.7	6184.9	6145.3	6217.2	6219	6087	6134.1	6093.2	6046	5992.8	6103.6	6014.1	6003.9	5956	6056.5	6118.5	6038.4	5867.1	5842.7	5938.8	5784.3	5787.5	5963.3	5886.5	5833.3	5823.7	5837	5739.3	5899.5	5758.3	5820.4	5705.6	5880.1	5786.2	5713.1	5754.6	5810	5670	5655.7	5807.2	5640.3	5682.3	5678	5489.9	5569.4	5712.7	5778.2	5540.9	5623.2	5581.1	5664.8	5566.1	5476.3	5491.2	5426.5	5548.1	5554.7	5457.3	5487.7	5452.8	5481.6	5455.4	5593	5455.8	5506.5	5490.3	5491.9	5459.1	5485	5360.1	5388.8	5360.6	5460.2	5279	5445.7	5469.6	5319.4	5255.3	5354.9	5420.4	5341	5354.1	5281.8	5375.6	5328.2	5209.7	5315.7	5311.3	5260.2	5372.1	5278.8	5299.4	5280.8	5285.9	5370.5	5089	5310	5297.5	5187.3999999999996	5195.3	5166.8999999999996	5150.2	5106.3	5220.3999999999996	5279.5	5216.3999999999996	5126.6000000000004	5208.8999999999996	5197.8	5267.5	5125.3999999999996	5180.3	5040.2	5098	5152.7	5125.5	5133.3	5025.3	5080.5	5128.5	5097.8999999999996	5130.3999999999996	5138	5066.3	4965.3999999999996	5205.6000000000004	5185.8999999999996	5008.5	5104.3	5117.1000000000004	4981.7	5068.7	4941.6000000000004	5002.1000000000004	5053.3999999999996	5079.7	5021	4932.2	5079.1000000000004	4934.2	4947.8999999999996	5046.5	4886.5	5004.3999999999996	4994.7	5048.7	5000.8	4902.2	4992.3	5039	5017.5	4897.8	4948.8999999999996	4839.8	4891.7	4949.5	4952.7	4917	4987.7	4955.6000000000004	4905.2	4940.3999999999996	4898.7	4969.3999999999996	4886.5	5041.2	4970.2	5053.2	4838.8	4873.8999999999996	4976.5	4989.6000000000004	4845.8	4994.7	4890.8	4904.3999999999996	5033.2	4872.5	4905.3999999999996	4740.3999999999996	4909.1000000000004	4885.7	4855.5	4761.2	4988.3999999999996	4728.3	4851.6000000000004	4904.8999999999996	4789.2	4809.1000000000004	4797.8	4923.3	4863.2	4796.6000000000004	4851.1000000000004	4823.5	4876.3	4799.3	4721.8999999999996	4930.1000000000004	4935.5	4713.8999999999996	4804.8999999999996	4782	4711.2	4784.1000000000004	4736.7	4646	4891.3999999999996	4701.1000000000004	4647.8	4818.3999999999996	4810.8	4722.3999999999996	4805.3	4774.1000000000004	4809.3	4684.1000000000004	4662.8999999999996	4747.3999999999996	4965.7	4807.2	4738.6000000000004	4912	4878	4750.2	4760.1000000000004	4820.7	4706.5	4739.8	4702.7	4796.5	4758	4810.2	4773.8	4770.2	4905.5	4830.3999999999996	4869.3	4716.5	4685.3999999999996	4821.1000000000004	4892.3999999999996	4774.5	4781.3999999999996	4811.6000000000004	4817.6000000000004	4778.3999999999996	4692.3	4664.5	4809.8999999999996	4660	4714.3	4802	4705.8	4652.8	4661.2	4705.8999999999996	4668.2	4700.5	4586	4686.7	4775.8999999999996	4788	4622.2	4757.7	4740.3	4721.6000000000004	4769.6000000000004	4795.5	4714.2	4643.1000000000004	4676.1000000000004	4810.8	4695.3	4600	4747.8999999999996	4566.3999999999996	4666.6000000000004	4684.7	4696.7	4606.5	4741	4715.7	4677.3	4696	4729.7	4557.1000000000004	4774.2	4822.2	4636.1000000000004	4684.5	4690.8	4530.8	4661.2	4657.8	4746.8999999999996	4699.1000000000004	4725.8999999999996	4632.8	4709.8	4564.3	4654.2	4710.3999999999996	4607.8	4523.3999999999996	4634.1000000000004	4591.2	4705.3	4837.1000000000004	4768.8	4634.6000000000004	4657.3999999999996	4679.2	4759.8	4668.5	4635.8999999999996	4606.8999999999996	4581.3999999999996	4575.8	4572.1000000000004	4618.5	4618.8999999999996	4745.3999999999996	4735.3	4732	4762.2	4615.8	4704.8999999999996	4680.8999999999996	4649.8	4609.6000000000004	4722.8999999999996	4751.8999999999996	4692.3999999999996	4606.8	4659.8	4687.3999999999996	4572.3	4803	4563	4646.2	4619.8	4664.1000000000004	4715.8	4668.5	4559.8999999999996	4669.8	4520.3	4558.3999999999996	4695.7	4603.2	4586.8999999999996	4726.8999999999996	4678.3	4522	4690.2	4692.5	4684.5	4600.3999999999996	4622.8999999999996	4637.8	4562.8999999999996	4882.6000000000004	4697.8999999999996	4623.3	4590.8999999999996	4627.1000000000004	4445.5	4656.5	4581.3999999999996	4704	4541.3	4595.7	4612.7	4589.8	4631.5	4695.1000000000004	4670.8	4684.8	4564	4409	4588.1000000000004	4690.1000000000004	4587.1000000000004	4677.5	4499.3999999999996	4633.2	4563.1000000000004	4640	4632.7	4675.1000000000004	4579.1000000000004	4700	4664.3999999999996	4497.1000000000004	4571.5	4639.2	4685.6000000000004	4657.8	4534.7	4482.3	4726.8	4681.5	4553.8999999999996	4570.7	4671.8999999999996	4580.2	4658	4587.8999999999996	4600.3	4572.8999999999996	4572.7	4546.5	4634.1000000000004	4647	4734	4562.1000000000004	4671.8	4661.3999999999996	4677.5	4647.6000000000004	4670.3999999999996	4614.1000000000004	4580.6000000000004	4594.1000000000004	4537.8999999999996	4508.8	4684.3999999999996	4641.8999999999996	4673	4676.8	4531.1000000000004	4608.5	4546.8	4559.3999999999996	4636.7	4570.3999999999996	4507.8	4488.6000000000004	4524.6000000000004	4522	4515.8999999999996	4546.7	4629.8	4568.8999999999996	4503.5	4562.3999999999996	4636.3999999999996	4588	4648.7	4531.2	4556.5	4601.8999999999996	4675.6000000000004	4694.5	4484.8	4628	4618.3999999999996	4589.8999999999996	4575.6000000000004	4578	4649.3999999999996	4630.5	4569.5	4604.8	4525.8	4578.5	4620.1000000000004	4568.7	4534.8	4529.3	4549	4494.8999999999996	4547.3999999999996	4673.2	4619.6000000000004	4605.5	4627.6000000000004	4656.2	4526.1000000000004	4516.7	4578.8	4572.6000000000004	4501.5	4608.3	4630.3999999999996	4616.1000000000004	4604.5	4426.7	4644.3999999999996	4433.7	4625.2	4658.5	4590.7	4511.2	4520.3	4583.7	4628.1000000000004	4557.3999999999996	4519.6000000000004	4563.6000000000004	4606.8	4572.8999999999996	4596.3999999999996	4512.1000000000004	4527.7	4520.3999999999996	4519.1000000000004	4614	4584.2	4568.2	4707.8999999999996	4580.1000000000004	4578.8999999999996	4657	4561.3	4698.2	4604.5	4508	4530.5	4469.7	4624.8999999999996	4560.1000000000004	4634	4615.7	4541.1000000000004	4771.8999999999996	4606.5	4642.2	4596.6000000000004	4554.1000000000004	4497	4669.8	4554.8	4668.8	4596.8999999999996	4562.3	4582.2	4539.8	4575.5	4682.1000000000004	4639.8	4631.6000000000004	4668.1000000000004	4616.3	4560.2	4694.3999999999996	4661.5	4733	4579.5	4686.5	4692.1000000000004	4735.8999999999996	4601.3999999999996	4867.8	4732.8999999999996	4652.6000000000004	4759.3	4709.2	4746.8999999999996	4736.7	4784.8	4777.5	4784.8	4771.3999999999996	4721.2	4726.2	4866.6000000000004	4707.8	4679.1000000000004	4799.2	4777.8999999999996	4684.8999999999996	4745.7	4713.8	4630.8999999999996	4538.8	4698.7	4581.3	4620.8	4592.6000000000004	4515.3	4541.5	4593.6000000000004	4656.7	4622.8	4695.3	4615.6000000000004	4615.3	4703.7	4619.6000000000004	4680.7	4596.3	4549.5	4627.7	4594.8999999999996	4595.1000000000004	4606	4598.8	4549.2	4443	4485.3	4650.7	4629.2	4581.6000000000004	4577.1000000000004	4429.1000000000004	4427.1000000000004	4527.3999999999996	4529	4535	4520.6000000000004	4707.8	4524.1000000000004	4792	4585.8	4604.8999999999996	4652.8	4592.5	4577.7	4443.2	4572.3	4617.6000000000004	4580.8999999999996	4505.8	4465.2	4510.2	4656.3999999999996	4608.8	4637.8	4527.8999999999996	4326.6000000000004	4476.1000000000004	4627.7	4616.6000000000004	4495.5	4565.7	4582.6000000000004	4612.8999999999996	4454.3999999999996	4626.3	4605.2	4610.3999999999996	4644.8999999999996	4521.5	4590	4659.6000000000004	4491.8999999999996	4645.1000000000004	4582.6000000000004	4726.2	4481.3	4433	4497.2	4507.6000000000004	4506.6000000000004	4571.8	4494.1000000000004	4558.1000000000004	4560.3999999999996	4580.3	4608.6000000000004	4658.7	4509.8	4637.2	4665	4665.2	4663.8	4577.3999999999996	4542	4573.2	4583.8	4455.2	4563.3	4703.5	4653.8	4655.6000000000004	4589.6000000000004	4533.3	4687.8999999999996	4603.8	4685.2	4579.8999999999996	4649	4483.2	4640.1000000000004	4605.5	4654.6000000000004	4527	4785.1000000000004	4732.3	4684	4618.3	4550.3999999999996	4583.8	4787.2	4601.3	4557.6000000000004	4676.8999999999996	4647.8999999999996	4734.8	4705.6000000000004	4671.3	4801.6000000000004	4826.6000000000004	4763.7	4811.5	4689.3	4736.5	4846.2	4706.8999999999996	4721	4873.7	4796.1000000000004	4602.3	4807.8	4769.8	4611.8	4642.6000000000004	4733.3	4687.8999999999996	4795.5	4776.5	4717.6000000000004	4700.5	4668.8	4703	4626.8999999999996	4573.7	4737.1000000000004	4697.3	4688.3999999999996	4671.8999999999996	4536.8	4569.7	4736.3999999999996	4656.6000000000004	4759.3	4605.6000000000004	4725.8999999999996	4588.8999999999996	4489.8999999999996	4653.1000000000004	4584.6000000000004	4522.3999999999996	4617.7	4665.3999999999996	4711.8999999999996	4584.8	4625	4639.5	4582	4551.1000000000004	4562.8	4673.1000000000004	4549.3	4502.2	4623.2	4601.8999999999996	4556.3999999999996	4554.7	4548.1000000000004	4643.1000000000004	4535.5	4579.1000000000004	4488.6000000000004	4545.8	4531.3	4550.6000000000004	4715.1000000000004	4552.7	4523.5	4479.2	4534.3999999999996	4522.8999999999996	4521.1000000000004	4592.8	4606	4629	4676.8	4660.3999999999996	4556.2	4569.7	4633.3	4560.2	4465	4608.8999999999996	4722.5	4717.3	4587.8	4578.3999999999996	4616.7	4550.8999999999996	4686	4529.8	4556.3999999999996	4626.8999999999996	4615.3999999999996	4534	4632.2	4612.6000000000004	4556.6000000000004	4655.2	4591	4625.8	4564.8999999999996	4506.5	4614.7	4554.5	4552.2	4461.1000000000004	4652.3999999999996	4594.1000000000004	4646.6000000000004	4533.7	4682.6000000000004	4547.2	4636.5	4562.1000000000004	4600.1000000000004	4684.2	4730.5	4593.1000000000004	4538.8999999999996	4620	4601.5	4537.3	4628.3	4638.8	4582.2	4497.6000000000004	4654.7	4646.8999999999996	4614.5	4676.2	4519.8999999999996	4641.6000000000004	4641.8999999999996	4537.3	4578.3999999999996	4493.8999999999996	4603.6000000000004	4656.7	4633.8999999999996	4636	4622.6000000000004	4792.1000000000004	4674.6000000000004	4542.1000000000004	4693.7	4520.7	4613.7	4612.7	4611.8999999999996	4668.8	4657.8999999999996	4667.1000000000004	4671.3	4695	4632.3	4661.2	4642.2	4637.1000000000004	4481.5	4592.7	4537.2	4558.8	4681.5	4622	4622.5	4529.5	4618.2	4642.7	4664	4614.2	4518.3	4639.1000000000004	4773	4707.2	4654.1000000000004	4616	4638.3999999999996	4639.8	4545.2	4609.2	4648.3	4575	4636.3	4666	4710.3	4670.8	4529.2	4679.5	4585.3	4686.3999999999996	4637.7	4641.5	4659.8999999999996	4624	4581.3999999999996	4658.1000000000004	4650.1000000000004	4648.3	4686.5	4536.7	4611.7	4683.6000000000004	4614.3	4698.5	4520.3999999999996	4516.1000000000004	4702.1000000000004	4582.1000000000004	4698.8	4762	4637.6000000000004	4752.3	4625.7	4508.8	4622.8999999999996	4655.3	4693.7	4734.3	4638.5	4659.8	4798.3999999999996	4571.3999999999996	4639.8	4698	4619.8	4632.1000000000004	4654.7	4644	4694.7	4721.6000000000004	4570.8	4708.7	4597	4648.3999999999996	4775.3999999999996	4638.8999999999996	4734.3	4584.5	4642.7	4624.3999999999996	4693	4669.6000000000004	4678.8	4623	4680	4572.3999999999996	4647.8999999999996	4618.8	4862	4724.3	4631	4751.7	4664.1000000000004	4678.8	4611.3999999999996	4870.7	4660.2	4709.8	4656.3999999999996	4663.7	4604.2	4609.8	4681.7	4662.7	4767.7	4574.7	4647.3	4623.7	4615.8	4543.7	4647.3999999999996	4738.1000000000004	4734.8999999999996	4787.8999999999996	4759.6000000000004	4742.7	4807.5	4600	4737.3	4780.6000000000004	4693.8999999999996	4715.3999999999996	4710	4613.2	4722.8999999999996	4748	4749.3999999999996	4798.1000000000004	4789.8999999999996	4753	4750.3999999999996	4738.5	4725.8	4803.6000000000004	4705.2	4624.1000000000004	4779.3	4661.8	4750.2	4673.8	4765.8	4681.8999999999996	4714.8	4670.8	4732.3999999999996	4748.3	4770.1000000000004	4746.8	4727.8	4728.3	4718.1000000000004	4704.2	4634.2	4712.3	4683.3999999999996	4743.7	4770.8	4651.3999999999996	4839.8	4736.7	4711.3	4584.5	4693.5	4678.8	4599.2	4836.1000000000004	4698.5	4671.5	4624.3	4667.3999999999996	4757.5	4659.2	4685.7	4762.3999999999996	4748.8	4763.3	4657.5	4659.8999999999996	4750.6000000000004	4790.5	4763.3999999999996	4901.8	4869.8999999999996	4909.6000000000004	4687.3999999999996	4657.8	4754.5	4802.1000000000004	4846	4688.3999999999996	4653.3	4815.2	4744.6000000000004	4741.8999999999996	4799.5	4767.8	4828	4883.8999999999996	4765	4696.1000000000004	4742.3	4705.6000000000004	4678.3999999999996	4718.5	4777.6000000000004	4862.7	4782.3999999999996	4755.8999999999996	4704	4766.5	4688.8999999999996	4708	4749.2	4913	4678.1000000000004	4824.8	4875.3	4800.5	4688.8	4891.8999999999996	4888	4753.7	4792	4794.8999999999996	4753.3	4658.3	4731.5	4770.8	4829.3999999999996	4695.6000000000004	4857.6000000000004	4746.3	4748.8999999999996	4965.2	4761.3	4782.2	4817	4766.8999999999996	4739.1000000000004	4934.3	4769.1000000000004	4788.5	4894.7	4764.2	4876.1000000000004	4750.8999999999996	4867.3	4823.8999999999996	4871.6000000000004	4958.5	4746.2	4909.1000000000004	4903.5	5069	4851.2	4896.6000000000004	4834	4859.2	4887.3999999999996	4877.6000000000004	4868.6000000000004	4890.3999999999996	4903.6000000000004	4814.3	4840.8	4929.3999999999996	4942.2	4859.2	4814.8999999999996	4817.8	5068	4873.1000000000004	4847.2	5060.5	5062.3	5076.3	5127.6000000000004	5085.3	5137.2	5237.7	5113.6000000000004	5158.6000000000004	5441.4	5390.5	5440	5499.8	5482.6	5557.7	5560.5	5662.2	5668.7	5600.2	5611.9	5611	5516.6	5504.6	5547.1	5513.8	5393.9	5331.8	5336.2	5245	5207.1000000000004	5132.8999999999996	5134.8	5080.8999999999996	4997.8999999999996	5072.3999999999996	5152.3	5099.5	4998.2	4927.7	5101.3999999999996	5110.3	4929.2	4956.2	5054.3	4989	4979.8999999999996	5028.8999999999996	4984.3	4930	4879	4936.2	4948.6000000000004	4806.2	4917.2	4964.5	4867.3999999999996	4899.8999999999996	4823.5	4858.8999999999996	4818.1000000000004	5088.8	4845.3999999999996	4946.8999999999996	4923.2	4702.5	4906.5	4803.3999999999996	4836.5	4989.8	4640.6000000000004	4874.2	4765.8999999999996	4878.8	4791.7	4691	4870.5	4828.7	4857.3	4811.8	4900	4812.5	4796.3999999999996	4765.2	4763.2	4785.2	4818.3	4780.3	4937.3	4796.5	4778.7	4885.8	4797.3999999999996	4786.8	4756.2	4808.2	4899.5	4908.1000000000004	4974.7	4821.5	4809.6000000000004	4819	4866.8999999999996	4735.3	4850.6000000000004	4829.6000000000004	4888.1000000000004	4806.2	4840.8	4684.3	4864.5	4760.1000000000004	4853	4821.6000000000004	4841	4823	4754.8	4799.6000000000004	4723.3999999999996	4828.1000000000004	4820.1000000000004	4802.3999999999996	4839.2	4781.3999999999996	4853.2	4756.1000000000004	4950.3999999999996	4745.7	4757.2	4761.1000000000004	4913.6000000000004	4815.5	4663.8999999999996	4867.7	4937.7	4800	4787.3999999999996	4731.3	4938.5	4845	5003.7	4866.7	4858	4916.5	4850.3	4899.8	4942.5	4843.3999999999996	5028.6000000000004	4900.3	4774	4874.2	4860.7	4751.7	4915	4857.3999999999996	4800.8	4871	4983.1000000000004	4766.3999999999996	4790.1000000000004	4814.8	4828.8	4767.3	4854.2	4902	4840.3999999999996	4911.1000000000004	4885.8	4841	4881.3999999999996	4797.5	4858.1000000000004	4798.8999999999996	4995.3	4806.3	5026.8	4865.6000000000004	4943.1000000000004	4879.8	4879.8999999999996	4978.3	4940.3	4882.1000000000004	4983.3	4703.6000000000004	4873	4806.3	4829.8	4840.5	4893.7	4823.8999999999996	4850.8999999999996	4962.8	4949	4931.7	4794.8	4846.3999999999996	4899.8	4855	4865.6000000000004	4968.3	4891.6000000000004	4827.2	4887.8999999999996	4782.3999999999996	4822.3999999999996	4787.6000000000004	4751.6000000000004	4882.8999999999996	4979.5	4833.8999999999996	4844.3999999999996	4921.1000000000004	4914.1000000000004	4768.2	4817	4874.8	4973.2	4837.3	4885	4904.3999999999996	4926.5	4960.7	4830.7	4885	4984.5	4855.7	4901.5	4957.7	4916.3	5063.5	5041.3999999999996	4912.5	4925.8999999999996	5017.3	4945.3	4965.3	4984	5013.3	4996.7	4992.1000000000004	5012.3	5180.5	5156.8	5187.7	5158.2	5057	5043.3999999999996	5144.8	4961.2	5137.3	5101.7	5093.2	5167.6000000000004	5161.8	5174.2	5200.8999999999996	5287.9	5234.5	5373.6	5357.2	5336.2	5309.9	5233.8	5399.1	5465.4	5529.2	5560.9	5550.5	5677.9	5681.5	5727	5856.5	5995.8	6041.6	6196.8	6329.9	6585.8	6807.4	6961	7189.6	7372.3	7394.6	7437.5	7609.7	7582.6	7728.6	7477.3	7482.1	7502.3	7404.7	7211.3	7002.8	6923	6876.3	6656.7	6483.3	6446.1	6229.8	6299.6	6119.5	5989.2	5935.6	5963.3	5757	5889.3	5512.2	5682.6	5604.2	5406.7	5518.8	5421.9	5408.4	5352.8	5379.6	5251.6	5392.9	5303.3	5287.6	5240.2	5098.7	5185.3	5145.6000000000004	5159.2	5123.8999999999996	5049.1000000000004	5147.8	5003.1000000000004	5162.3	5104.5	5073.2	5045.5	5063.8999999999996	5150.8	5068.3999999999996	4976.3999999999996	5134	5122.3	4888.3	5133.2	5056.3	4873.8	5112	4968.1000000000004	5003.5	5003.5	4875.3999999999996	5039.7	5029.2	4862.6000000000004	5024.6000000000004	5059.8	4964.5	4950.5	4823	4893.6000000000004	4859.8	4841.8999999999996	4870.3	4914.3999999999996	4987.8999999999996	4779.8	4908	4910.2	4768.5	4821.7	4831.5	4826.1000000000004	4778.7	4845	4872.3999999999996	4743.8	4808.2	4830.3	4774.5	4652.7	4701.5	4705.6000000000004	4692	4749.7	4653.3999999999996	4711.3999999999996	4522.6000000000004	4675.6000000000004	4545.5	4706.5	4692.3	4628.8999999999996	4657.6000000000004	4687.6000000000004	4564.8999999999996	4680.2	4454.3999999999996	4648.7	4569.3999999999996	4589.3999999999996	4605.6000000000004	4597.3999999999996	4637.7	4524.7	4444.3	4354.3	4563	4612	4534.6000000000004	4463.3999999999996	4528.5	4493.7	4506.8999999999996	4621.6000000000004	4520.5	4548.3	4514.8999999999996	4578.3999999999996	4567.1000000000004	4497.5	4561	4466.6000000000004	4447.2	4547	4615	4424	4569.1000000000004	4459	4452.6000000000004	4420.3	4566.1000000000004	4575.2	4458.8999999999996	4517.3	4543.2	4521.7	4448.7	4550.6000000000004	4585	4603.8	4445.3999999999996	4438.2	4558.6000000000004	4559.7	4449.6000000000004	4510.1000000000004	4525.8999999999996	4524.5	4518.3	4416.8999999999996	4407.6000000000004	4401.8999999999996	4556.8	4520.1000000000004	4417	4411.1000000000004	4417	4585.6000000000004	4427.8	4513.3	4468.3	4445.7	4417.3	4465.2	4420.5	4559.3999999999996	4500.3999999999996	4514.6000000000004	4537.7	4583.8999999999996	4466.2	4550.3999999999996	4502.5	4382.3999999999996	4457.2	4502.5	4553.3	4451.5	4410.3	4468.5	4496.6000000000004	4517.5	4372.8999999999996	4425.3999999999996	4440	4386.8999999999996	4388.7	4455.6000000000004	4383.6000000000004	4526	4519.3	4444	4497.3999999999996	4370.2	4498.8	4434.8999999999996	4444.8	4512.8999999999996	4545.3	4536.1000000000004	4481.3999999999996	4493	4480	4517.8999999999996	4498.5	4404.7	4446	4453.6000000000004	4436.8	4402.5	4511.3	4480.6000000000004	4489.6000000000004	4570.6000000000004	4434.8999999999996	4569.5	4535.6000000000004	4519	4485	4594.8	4552.5	4400.7	4590.1000000000004	4596.8999999999996	4564	4515.8999999999996	4449.2	4510.6000000000004	4524.8999999999996	4570.5	4415	4552.3	4494.8	4464.1000000000004	4383.8	4578.6000000000004	4370.7	4423.3	4518.8999999999996	4506.6000000000004	4583.3	4410.3999999999996	4484	4661	4553.8999999999996	4471.5	4527.3999999999996	4379.5	4534.5	4405.2	4554.8	4498.7	4497.3	4448.5	4496.7	4402.7	4504.3999999999996	4488.3999999999996	4490.6000000000004	4489.3999999999996	4459.7	4530	4638.3999999999996	4619.7	4459.3999999999996	4476.5	4390	4436.7	4427.2	4606	4379.8999999999996	4496	4504.3	4577.2	4416.8	4512.5	4509.6000000000004	4593.6000000000004	4519.3	4547.8	4600.1000000000004	4473.7	4524.8	4550.6000000000004	4465.8999999999996	4472.8999999999996	4409.6000000000004	4531.7	4405.7	4493.3	4559.3999999999996	4428.3999999999996	4515.8	4391.3999999999996	4491.6000000000004	4484.6000000000004	4415.5	4504.3999999999996	4397.3999999999996	4501.3999999999996	4401.5	4571.2	4378.3	4387.6000000000004	4371.7	4430	4546.3	4419.8	4468.8	4557	4403.6000000000004	4576.8999999999996	4370.5	4543.8	4492.1000000000004	4479.3999999999996	4502.6000000000004	4475.3	4552	4598.2	4529.6000000000004	4522.1000000000004	4507.5	4538.5	4570.7	4585.8	4496.7	4530.3	4539.8	4521.5	4441.8999999999996	4429.6000000000004	4436	4569.8999999999996	4594.8999999999996	4440.2	4617.8	4548.5	4515.6000000000004	4603.5	4486.7	4528.8	4577	4558.8999999999996	4427	4613.3	4476.6000000000004	4495.8	4596.8999999999996	4650.8999999999996	4768	4646.5	4587.8999999999996	4715.8	4631.3999999999996	4716.2	4618.6000000000004	4661	4591.1000000000004	4698.1000000000004	4675.1000000000004	4817.7	4729.1000000000004	4892.8	4870.1000000000004	4874.7	4916.8	4899.6000000000004	4982	5046.6000000000004	5110.3999999999996	4993.1000000000004	4897.6000000000004	4953.8999999999996	5072.1000000000004	5048.8999999999996	4799.2	4963.3	4838.6000000000004	4718.6000000000004	4929.5	4840.8	4736.6000000000004	4882.5	4734.5	4666.7	4760.5	4728.3999999999996	4756.1000000000004	4637.8	4732.3999999999996	4661.8999999999996	4585.5	4600.3	4795.3	4631.2	4578.3	4670.6000000000004	4620.8999999999996	4681.2	4480.7	4457.8999999999996	4578.2	4646.8	4714.3999999999996	4584.3999999999996	4643.1000000000004	4531.8	4505.3999999999996	4410.2	4599.7	4562.1000000000004	4504.2	4528.5	4529.7	4386.2	4516.3	4481.7	4599.6000000000004	4536.2	4523.2	4569.8999999999996	4537.8	4500.2	4568.8	4623.3999999999996	4496.7	4435.1000000000004	4502.3999999999996	4511.3	4408.6000000000004	4540.5	4565.3	4554	4515.1000000000004	4444	4447.3	4527.6000000000004	4391.2	4416.8	4481.1000000000004	4608.7	4531.2	4522.1000000000004	4516.8999999999996	4441.3	4468.3	4436.5	4478.8	4458.2	4438.8	4523.1000000000004	4434.2	4440.3	4445	4330.5	4429.8999999999996	4605.8999999999996	4554.8999999999996	4599.7	4544.3	4534.3	4441	4510.6000000000004	4459.8	4460.2	4385	4416.3	4440.3999999999996	4481.6000000000004	4476.1000000000004	4465.6000000000004	4423.3	4423.3	4440.1000000000004	4470.3	4460.6000000000004	4477.3999999999996	4358.3	4546.8999999999996	4447.2	4453.2	4496.3	4422.8	4228	4413	4447.7	4515.7	4401.7	4314.6000000000004	4393.3999999999996	4456.1000000000004	4366.5	4392	4472.2	4414.8999999999996	4481.6000000000004	4463	4477.8	4408	4326	4473.7	4406.5	4458	4472.3999999999996	4413.7	4415.1000000000004	4374.8	4546.8999999999996	4363.3	4378.6000000000004	4404.5	4379.3	4444.7	4516.8	4448.8999999999996	4543.8999999999996	4428.3999999999996	4475.8	4424.2	4360.6000000000004	4459.8	4471.3999999999996	4425.7	4370.2	4415.3999999999996	4440	4389	4499.6000000000004	4466.6000000000004	4493.8999999999996	4360.6000000000004	4417.8999999999996	4398.7	4485.8999999999996	4414.5	4406.7	4352.7	4288.2	4458	4461.2	4451.6000000000004	4471.8	4361.3999999999996	4466.6000000000004	4378.3	4443.8	4472.8999999999996	4526.1000000000004	4596	4500.3	4502.3	4422.6000000000004	4342.8	4452.8999999999996	4487.7	4453	4399.8999999999996	4409	4545.7	4361.7	4423.1000000000004	4530.2	4448.8	4352.3999999999996	4542.7	4427.2	4471	4433.8999999999996	4410.3999999999996	4486.1000000000004	4549.2	4361.6000000000004	4457.3	4576.3	4540.8	4463.6000000000004	4517.3999999999996	4489.1000000000004	4401.8	4525.8999999999996	4586.3	4448.7	4443.3999999999996	4426.2	4510.1000000000004	4493.7	4543.1000000000004	4477.3999999999996	4523.3999999999996	4517.3999999999996	4386.8	4494.6000000000004	4510.3	4513.2	4456.6000000000004	4549.1000000000004	4363.3999999999996	4471.5	4444.5	4402.7	4499.3	4394.6000000000004	4452.8999999999996	4482.8	4426.7	4346.8	4447	4427.1000000000004	4420.7	4546	4473.3999999999996	4446.3999999999996	4467.8	4380	4515.1000000000004	4423	4454.5	4459.8999999999996	4362.8999999999996	4497.3999999999996	4347.6000000000004	4446.6000000000004	4394.3999999999996	4487.2	4416.3999999999996	4473.8	4524.5	4428.7	4496.2	4398	4465.5	4487.3999999999996	4537.8	4390.1000000000004	4479.8999999999996	4416.6000000000004	4598.3	4397.7	4455	4456.3	4590	4464.3	4511.8	4494.8999999999996	4428.3	4447.5	4409.6000000000004	4402.1000000000004	4416.3999999999996	4473.7	4441.6000000000004	4362.2	4399.1000000000004	4496.5	4422.8999999999996	4431.8999999999996	4449.1000000000004	4369.3	4476.1000000000004	4384.2	4426.3	4327.5	4501.6000000000004	4441.3999999999996	4466.2	4383	4460.5	4460.8	4400.6000000000004	4450.8999999999996	4323.3	4512.1000000000004	4359	4414.2	4360.1000000000004	4465.8999999999996	4537.8999999999996	4467.3999999999996	4383.7	4500.7	4329.8999999999996	4516.2	4380.3999999999996	4447	4418.5	4540	4605	4409.3	4479.2	4478.8	4442	4435.3999999999996	4508.3999999999996	4432	4520.3	4435.1000000000004	4503.8999999999996	4429.3	4474.3	4445.6000000000004	4359.6000000000004	4464.8999999999996	4497.5	4437.7	4511.6000000000004	4494.3	4455.8	4438.6000000000004	4500.6000000000004	4584.8	4475.5	4454.3	4494.2	4552.6000000000004	4372.8999999999996	4433.7	4552.8999999999996	4474.6000000000004	4323.1000000000004	4460.3	4409.2	4455.2	4473.2	4436.6000000000004	4367.8999999999996	4423.3	4446	4545.5	4537.8999999999996	4449.5	4535.8	4460.8	4501.5	4576.7	4436.3	4525.3999999999996	4477.3	4376.3999999999996	4602.7	4448.8999999999996	4494.6000000000004	4471.2	4519.8999999999996	4477.3999999999996	4481.7	4436.8	4580.3999999999996	4477.1000000000004	4473.8	4556.3999999999996	4499.1000000000004	4502.8999999999996	4555	4493	4489.2	4424.6000000000004	4522	4529.1000000000004	4609	4505.2	4573.3	4532.7	4474.5	4544.3999999999996	4592.8	4526	4498.3	4489	4418.1000000000004	4471.3999999999996	4435.6000000000004	4412.5	4410.6000000000004	4481.8999999999996	4576.6000000000004	4457	4509.3	4395.3999999999996	4561.3999999999996	4587	4528.5	4426.7	4420.3999999999996	4452.2	4522	4416	4396.5	4567.2	4363.8999999999996	4480.6000000000004	4470.6000000000004	4508.7	4308.2	4490.6000000000004	4541.8999999999996	4556.8999999999996	4462.5	4397.3	4615.2	4547.5	4369.3	4404.5	4460.2	4408.3	4513.3	4488.3999999999996	4415.1000000000004	4448.2	4523	4600.8999999999996	4437.7	4521.6000000000004	4487.3	4503.7	4413.6000000000004	4483.7	4475.8	4415.3	4550.6000000000004	4537.7	4435.3	4553.6000000000004	4508.2	4498.8999999999996	4541.1000000000004	4518.2	4495.8	4481	4554.7	4557.8	4579.3999999999996	4581.3999999999996	4559.6000000000004	4516.8	4459	4542.5	4605.5	4487.3999999999996	4621.8999999999996	4475.3999999999996	4461.6000000000004	4488.3999999999996	4424.8999999999996	4469.7	4537.8999999999996	4521.3	4474.7	4505.7	4589.3999999999996	4409	4481.3	4685.8	4566.6000000000004	4466.1000000000004	4519	4504.3	4635.3999999999996	4664.2	4409.7	4530.8999999999996	4550.8999999999996	4532.8	4440.8999999999996	4605.7	4534.6000000000004	4447	4449.6000000000004	4705.3	4574.6000000000004	4562.2	4522.3999999999996	4443.8999999999996	4588.1000000000004	4734.8	4656.8999999999996	4697.8999999999996	4610.8999999999996	4696.2	4759.1000000000004	4643.5	4626.3	4799.3	4710.7	4679.2	4709.8	4743.3999999999996	4706.6000000000004	4833.5	4804.3	4783.8	4742.6000000000004	4763.7	4784.7	4773.7	4593.6000000000004	4752.1000000000004	4713.6000000000004	4726.6000000000004	4773.6000000000004	4663.6000000000004	4606.5	4809	4700.1000000000004	4634.3	4587.3	4659.2	4655.6000000000004	4516	4726.8	4643.2	4647.1000000000004	4519.8	4556	4684.2	4594.3999999999996	4580.6000000000004	4648.2	4589	4526.8	4551.1000000000004	4714.6000000000004	4499.5	4588.2	4526	4587.8999999999996	4512.6000000000004	4448.5	4546.5	4529.8	4528.5	4549.3	4509.8	4449	4632.5	4568.3999999999996	4395.3	4536.1000000000004	4501.1000000000004	4511	4462.3999999999996	4498.2	4354.8999999999996	4553.2	4568.6000000000004	4555.2	4476.8999999999996	4553.3999999999996	4605.3999999999996	4525.5	4388.1000000000004	4491.2	4508.3	4605.3	4471.5	4512.6000000000004	4553.6000000000004	4474.1000000000004	4545.8999999999996	4445.3	4508.1000000000004	4516.8999999999996	4521	4565.8	4510.3999999999996	4468.3999999999996	4418.2	4429.8999999999996	4460.8	4573.8	4466	4478.1000000000004	4423.6000000000004	4522.1000000000004	4542.6000000000004	4487.3	4467.3	4574.8	4525.7	4575	4630.3	4631.8	4561.8	4619.3999999999996	4642.5	4448.6000000000004	4383.7	4518.3999999999996	4547.3999999999996	4574.8	4672.7	4597	4435.8999999999996	4524	4521.1000000000004	4574	4567.2	4427.3	4576.1000000000004	4477.3999999999996	4532.5	4522.7	4611.8999999999996	4451.1000000000004	4671.3999999999996	4290.3999999999996	4377.8	4559.1000000000004	4528.5	4535.8999999999996	4555.2	4531.8999999999996	4533.3	4541.7	4403.8999999999996	4485	4506.8	4503.5	4508	4620.1000000000004	4541.3999999999996	4633.3	4437.6000000000004	4495.2	4635	4515.5	4546.5	4426.8999999999996	4492.8999999999996	4474.8	4500.5	4632.3999999999996	4713.2	4603.3	4731.1000000000004	4476.3999999999996	4491.3	4624.3999999999996	4579.8	4610.1000000000004	4668.7	4580.1000000000004	4564.8999999999996	4744.8	4576.7	4633.6000000000004	4660.8999999999996	4726.3999999999996	4729	4761.5	4797.8	4822.1000000000004	4875.3	4644.3	4799.5	4929.5	4911	4968.2	4964	4968.5	5079	4995.8999999999996	5176.1000000000004	5159.7	5128.8999999999996	5114.6000000000004	5139.3999999999996	5155	5172.7	5207.1000000000004	5184.1000000000004	5281.9	5123	5097.3999999999996	5095.8	5070.5	5040.1000000000004	4997.8	5101.7	5145	4930	4853.3999999999996	4822.3	4868.7	4932.6000000000004	4916.5	4802.5	4781.7	4852	4795.3999999999996	4758.2	4707.6000000000004	4726.3999999999996	4815.5	4572.3999999999996	4794.8999999999996	4732.7	4738	4777.5	4721.3999999999996	4600.2	4746.5	4583.7	4544	4593.5	4647.3	4401.3	4664.8	4630	4629.1000000000004	4626.2	4612.3999999999996	4682.3999999999996	4680.2	4613.2	4510.8999999999996	4526	4579	4523.1000000000004	4486.7	4424.8999999999996	4498.3	4510.3999999999996	4560.8999999999996	4499.8	4579	4573	4475.6000000000004	4528.3	4424.8999999999996	4429.6000000000004	4500.5	4620.8	4550.5	4514.7	4476.6000000000004	4439.7	4616.5	4539	4499.3999999999996	4482.8	4483	4467.8999999999996	4387.3999999999996	4486.3	4511.3999999999996	4652.8	4603.7	4594.2	4542.6000000000004	4478.3999999999996	4552.1000000000004	4484.1000000000004	4461.8999999999996	4501.6000000000004	4471.3	4515.7	4602.8999999999996	4482.2	4603	4475.3	4518.3999999999996	4516.3999999999996	4402.8999999999996	4386.8	4569.1000000000004	4508.7	4570.1000000000004	4497.7	4638.1000000000004	4523.2	4527	4529.8999999999996	4573.7	4482.7	4426.6000000000004	4408.7	4502.3999999999996	4475.8	4363.3	4413.5	4608.1000000000004	4597.3999999999996	4506.7	4464.1000000000004	4438.5	4451.1000000000004	4485.5	4540.8999999999996	4354.3	4520.7	4567.1000000000004	4436.3999999999996	4427.1000000000004	4456.3	4442.7	4514.7	4416.7	4501.3	4415.2	4574.1000000000004	4490.8	4492.3999999999996	4488.1000000000004	4449	4428.7	4547	4436.3999999999996	4474.8	4467.6000000000004	4367	4365.6000000000004	4504.8999999999996	4540.3999999999996	4374.7	4420.3	4486.7	4469	4508.8	4415.7	4562.5	4534.8	4314.1000000000004	4425.1000000000004	4441.3	4474.3	4544.8	4422.3	4418.3999999999996	4433.8999999999996	4443	4467.7	4607.1000000000004	4492.2	4472.1000000000004	4466.1000000000004	4532.5	4504	4492.1000000000004	4419.7	4413	4474.2	4459.3999999999996	4397.2	4477.3	4512.7	4466.5	4470.2	4387.7	4456.5	4447.8	4521.7	4523.5	4500.1000000000004	4534	4490.2	4473.8999999999996	4504	4518.5	4445.5	4407.5	4393	4458.8999999999996	4521.3	4484.5	4486.8999999999996	4518.3999999999996	4498.3999999999996	4551.3	4439.2	4426.6000000000004	4485.3999999999996	4521.3	4585	4567.6000000000004	4563.1000000000004	4523.7	4571.8999999999996	4466.3999999999996	4506.8999999999996	4445.5	4613.7	4618	4549.7	4565.8999999999996	4445.1000000000004	4494.6000000000004	4586.8999999999996	4614.2	4506.5	4447.8999999999996	4421	4469.3999999999996	4552.3999999999996	4544.8999999999996	4628.8999999999996	4678.8999999999996	4563.8	4501.8999999999996	4594.7	4535.3	4408.2	4528.2	4513.2	4552.2	4467.3	4429.3999999999996	4483.1000000000004	4538.6000000000004	4490.8999999999996	4591	4601.3	4699.3	4662.8	4666.3999999999996	4573.6000000000004	4530.8999999999996	4667	4528.5	4645	4691.2	4611.2	4724.6000000000004	4702.1000000000004	4637.5	4708.8999999999996	4835.8	4776	4841.2	4628	4815.8	4868.8999999999996	4867.7	4970	4871.1000000000004	5002.8999999999996	4911.7	5058.8	5124.2	5147.7	5288.4	5345.9	5297.8	5337.1	5405.7	5227.7	5382.7	5515	5444.4	5454.9	5443.2	5459.8	5462.6	5338.7	5382.2	5250	5366.1	5233.1000000000004	5282.2	5104.7	5291.3	5089.3999999999996	5177.8	5001.2	5119.3	4929.3	5048.1000000000004	4893.8	4848.7	4902.7	4869.3	4956	4869.7	4793.3	4778.2	4760.3999999999996	4863.3999999999996	4666.3	4709	4680.5	4624.6000000000004	4635.6000000000004	4626.8999999999996	4661.7	4545.8999999999996	4530.8	4604	4723.7	4604.5	4570.8	4722.8999999999996	4636.8999999999996	4640.1000000000004	4564	4541.1000000000004	4681.3	4495.5	4668.5	4515.7	4521.2	4523.2	4577.8999999999996	4477.8999999999996	4345.8999999999996	4491.3999999999996	4543.8	4393.3	4526	4499.2	4597.8	4518.3	4425.2	4465.1000000000004	4496.3	4408.2	4438.8999999999996	4522.2	4457.5	4656.6000000000004	4477.5	4411.3999999999996	4416.2	4501.8999999999996	4574	4461.1000000000004	4399.7	4427.3	4376.8999999999996	4465.5	4327.7	4487.3	4418.6000000000004	4419.1000000000004	4498.3	4371.8	4324.5	4500.3999999999996	4281.6000000000004	4368.7	4455.7	4420.7	4436.8999999999996	4433.1000000000004	4346.5	4328.8	4413.3999999999996	4402.6000000000004	4418.2	4262.8999999999996	4491.3	4320.5	4304.5	4472.8999999999996	4416.5	4362.1000000000004	4283.8	4269	4359.2	4450.6000000000004	4330	4445.2	4371.6000000000004	4360.3999999999996	4345.1000000000004	4369.5	4270.2	4306.3	4366.6000000000004	4399	4321	4327.3	4366.8999999999996	4373.3	4365.8999999999996	4392.6000000000004	4444.5	4428.6000000000004	4382.1000000000004	4347.6000000000004	4362.7	4400.8999999999996	4359.7	4322.1000000000004	4343.3	4378.3999999999996	4268	4323.1000000000004	4464.1000000000004	4422.8999999999996	4320.5	4351.8999999999996	4247.6000000000004	4374.7	4391	4235.8	4236.7	4328.3999999999996	4416.2	4461	4360.3	4287.8999999999996	4379.5	4346.8999999999996	4356.5	4391.2	4324.8999999999996	4397.8	4237	4290.1000000000004	4325.6000000000004	4391.7	4263.3999999999996	4190.3	4380.7	4372.8	4316.1000000000004	4217.3999999999996	4388.3999999999996	4301.6000000000004	4342.6000000000004	4383.5	4367.3	4412.3999999999996	4303	4298	4346.8999999999996	4327	4364.6000000000004	4320.8999999999996	4345.8999999999996	4284.2	4381.8	4324.2	4262.7	4379.7	4312.3	4257.2	4185.6000000000004	4259.3	4307.8999999999996	4176.2	4275.6000000000004	4300.6000000000004	4195.5	4320.7	4197.3999999999996	4312.6000000000004	4285.8999999999996	4310.3	4370.7	4300.3	4336.8999999999996	4239.8	4329.3999999999996	4368.3999999999996	4225.2	4310.6000000000004	4350.3	4250.1000000000004	4287.5	4287.7	4232.3999999999996	4286.5	4238.8999999999996	4292	4175.8	4162.6000000000004	4376.2	4168.6000000000004	4274.3999999999996	4371.7	4261.7	4243.1000000000004	4324.3999999999996	4286.7	4147.5	4258.3999999999996	4265.8	4230.7	4284.8999999999996	4314.2	4279.1000000000004	4311	4227.5	4163.3999999999996	4285	4300.8999999999996	4269.6000000000004	4227.5	4133.2	4291.6000000000004	4201.8	4348.2	4218.2	4228.3	4291.3999999999996	4312.5	4175.3	4239	4411.3	4249.2	4234.3999999999996	4210.2	4172.3	4145.5	4166	4143.8	4238.2	4248.7	4193.6000000000004	4217	4196.2	4203	4238.5	4311.3	4278.6000000000004	4310.8999999999996	4198.6000000000004	4367.7	4334.3	4275.7	4340.8999999999996	4245.2	4190.2	4104	4252.7	4263.6000000000004	4369.7	4290.8999999999996	4288.3	4312.2	4267.8	4281	4222.6000000000004	4217.3	4211	4191.8	4266.3	4241.5	4267.3999999999996	4236.3999999999996	4274.5	4393.3	4338.7	4316.3	4213.8	4244.8	4188.6000000000004	4265.3	4260	4130.1000000000004	4241.2	4280.1000000000004	4169.1000000000004	4294.3999999999996	4410.3	4263.1000000000004	4364.8999999999996	4248	4308.7	4334.3999999999996	4419.1000000000004	4303.8	4228.3999999999996	4411	4278.5	4264.6000000000004	4366.8999999999996	4294.7	4338.5	4192.7	4347.8999999999996	4314.3999999999996	4318.2	4295.3999999999996	4245.6000000000004	4252.3	4272	4402.8999999999996	4317.8999999999996	4226.3999999999996	4377.6000000000004	4299	4186.8	4335.8999999999996	4315.1000000000004	4290	4280.8999999999996	4289.1000000000004	4207.3999999999996	4211.3	4168.8	4213.8	4149.1000000000004	4248.3	4260.5	4233.3999999999996	4192.6000000000004	4275.1000000000004	4254.3	4167.1000000000004	4270.6000000000004	4273	4257.8	4223.5	4265.8	4210.2	4213.3	4313.6000000000004	4280.7	4250.8	4132	4168.7	4271.3	4303.6000000000004	4332.7	4145	4300.6000000000004	4367.6000000000004	4156.3	4270.5	4284.8	4180	4245.5	4211.8	4130.8999999999996	4242.6000000000004	4287.1000000000004	4290.8	4187.3	4220.7	4270.8999999999996	4249.2	4207.8999999999996	4162.3999999999996	4184.6000000000004	4165.8	4235	4308.3999999999996	4228.5	4181.7	4144.3	4249.5	4441.7	4300.8	4374.5	4304.6000000000004	4185.8999999999996	4253.8	4243.3999999999996	4263.2	4269	4326	4294.6000000000004	4213.5	4374.2	4322.8999999999996	4247.3	4065.5	4175.6000000000004	4243.8999999999996	4274.8999999999996	4201	4213.8	4326.6000000000004	4252.3	4188.8	4232	4296.6000000000004	4340.5	4231.8	4218.3999999999996	4363.5	4391.3	4190	4274.3999999999996	4357.3999999999996	4334.6000000000004	4355.8999999999996	4267.1000000000004	4344.8	4288.8	4260.2	4308.8	4268.5	4303.1000000000004	4196.2	4204.6000000000004	4316.5	4255.8	4301.1000000000004	4361.8	4364.8	4164.8	4258.3999999999996	4302.5	4289.2	4262.1000000000004	4202	4315.1000000000004	4352.6000000000004	4346.7	4290.3	4232.3999999999996	4336.3999999999996	4320.7	4274.8	4329.3999999999996	4279.3	4245.5	4251.3	4303.8	4113.5	4213.3	4340.2	4253.8	4330.5	4236.8999999999996	4226.7	4209	4204.3999999999996	4175.5	4291.5	4244.8	4299.8	4306.3999999999996	4155.1000000000004	4217.7	4143.6000000000004	4177.7	4246.3999999999996	4185.1000000000004	4183.6000000000004	4252.7	4252.3	4195.3999999999996	4224.3999999999996	4299.1000000000004	4158	4253.3999999999996	4119.5	4294.3	4340.1000000000004	4247.6000000000004	4305.8999999999996	4234.6000000000004	4275.6000000000004	4051	4263	4320.3	4351.3999999999996	4277.7	4171.6000000000004	4156.6000000000004	4322.7	4299.8999999999996	4283.7	4354.1000000000004	4296.3	4227.1000000000004	4129.1000000000004	4165.3	4266.8999999999996	4231.1000000000004	4246	4300.3	4278.5	4274.5	4283	4229.5	4305.6000000000004	4243.1000000000004	4288.2	4231.8	4285.6000000000004	4196.8999999999996	4274.1000000000004	4282.3	4284.3	4168.7	4287.1000000000004	4325.3	4185.6000000000004	4216.5	4229.5	4271.8	4266	4172.6000000000004	4109	4126.8	4198.8999999999996	4174.8	4263.7	4385.3	4178.6000000000004	4194.8999999999996	4270.3	4255.3	4288.3999999999996	4253.7	4244.1000000000004	4256.2	4478.6000000000004	4209.7	4328	4367.2	4362.3999999999996	4298.6000000000004	4377	4453.8	4355.5	4437.3	4234.7	4374.3	4379.6000000000004	4423.2	4324.1000000000004	4447.2	4273.8999999999996	4426.1000000000004	4432.5	4390.3	4339.8	4413.8999999999996	4443.2	4384.5	4400.6000000000004	4414.3999999999996	4363.5	4402	4334.5	4376.3	4340.5	4176.1000000000004	4363.8999999999996	4240.6000000000004	4338.1000000000004	4263.1000000000004	4192.8999999999996	4373.2	4295.5	4323	4340.1000000000004	4342.2	4399.7	4324.3999999999996	4270.1000000000004	4289.6000000000004	4240.3999999999996	4342.3999999999996	4325.3999999999996	4383.2	4293.8	4274	4296.7	4258.5	4228.3	4234.1000000000004	4249.6000000000004	4172	4323.8999999999996	4093.3	4386.3999999999996	4324.8999999999996	4307.8	4356	4325.6000000000004	4343.8	4343.7	4327.8999999999996	4375.3	4142	4192.6000000000004	4212.8999999999996	4231.2	4206.6000000000004	4289.5	4254	4257.8999999999996	4219.8999999999996	4293.3999999999996	4240.3	4177.5	4207.6000000000004	4178.5	4139.3999999999996	4127.5	4223.2	4184.8	4365.6000000000004	4222.3999999999996	4249.8	4107.3999999999996	4239.1000000000004	4312.8999999999996	4264.2	4053.1	4107.8999999999996	4169.3	4216.3999999999996	4267.3	4253.7	4326.8999999999996	4173.1000000000004	4138.7	4194.6000000000004	4205.1000000000004	4178.6000000000004	4233.3	4193.3999999999996	4192.2	4157.7	4082.7	4119.8999999999996	4245.3	4217.8	4289.7	4104.3999999999996	4180.8	4133.8999999999996	4214.3999999999996	4226.3999999999996	4044.3	4215.7	4118.8	4175.7	4296.2	4172	4240.8	4216.1000000000004	4182.3999999999996	4096.3	4263.7	4128.5	3998.2	4100	4219.2	4202.3	4131.7	4261.7	4238.7	4273.2	4280.8	4188.2	4228	4272.6000000000004	4165.3	4054.5	4219.3999999999996	4187.8999999999996	4212.3	4136.5	4252.3	4287.7	4090.2	4094.2	4138.6000000000004	4212	4242.6000000000004	4238.6000000000004	4272.3	4116.3	4174.1000000000004	4306.5	4126.8999999999996	4216.6000000000004	4215.8	4167.2	4288.3	4207.6000000000004	4212.5	4167.7	4145.1000000000004	4185.3	4070.4	4163.2	4182.6000000000004	4232.2	4240	4171.3	4078	4170.3999999999996	4106.6000000000004	4085.7	4221.5	4151.7	4139.8999999999996	4183.6000000000004	4039.8	4170.2	4155.8	4133.8999999999996	4274	4253.8	4150	4144.3999999999996	4232.7	4209.8	4200.8	4135.3999999999996	4105.6000000000004	4160.2	4151.1000000000004	4261	4187.2	4187.1000000000004	4301.3999999999996	4222.8999999999996	4121.3999999999996	4109.3999999999996	4166.7	4274.7	4158	4249	4135.2	4157	4107.8999999999996	4223	4206	4231.2	4223.6000000000004	4258.8	4202.5	4144.2	4172.3999999999996	4172.3999999999996	4086.6	4220.2	4241.3999999999996	4116.3	4253.8	4145.5	4115.2	4226.6000000000004	4139.5	4212.8999999999996	4185.2	4148.8	4229.2	4106.8	4227.1000000000004	4121.2	4135.8	4196.3999999999996	4176.1000000000004	4140.8	4095.2	4136.8	4172	4217.3	4352.3	4158.3	4184.3999999999996	4180.3	4152.7	4228.5	4093.9	4110.7	4254.6000000000004	4217.3999999999996	4183.6000000000004	4295.1000000000004	4264.8999999999996	4212.7	4289	4194	4270.6000000000004	4301.3	4328	4212.7	4331.3999999999996	4145.5	4247.1000000000004	4247.8	4203.5	4231.2	4232.3999999999996	4204.5	4165.5	4292.3999999999996	4236.5	4310.1000000000004	4256.1000000000004	4311.8999999999996	4140.6000000000004	4153.8999999999996	4316.7	4203.7	4214	4080	4247.3999999999996	4137	4150.8	4139.6000000000004	4200.3	4192.2	4193.8999999999996	4229.2	4223.7	4211.8	4189.2	4126.3999999999996	4216.8	4158.7	4225.3	4177.1000000000004	4033.8	4176.3	4168.3999999999996	4292.1000000000004	4201.5	4146.8	4174.5	4222.6000000000004	4071.9	4206	2θ-degree


Intensity [counts]
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Transmittance (%)



NH4	0.14142135623731403	0.14142135623731153	0.28284271247461801	0.14142135623731403	0.14142135623731153	0.28284271247461801	pH 6	pH 8	pH 10	27.299999999999997	37.5	26.400000000000002	PO4	2.2627416997969543	0.28284271247462306	1.131370849898482	2.2627416997969543	0.28284271247462306	1.131370849898482	pH 6	pH 8	pH 10	76.400000000000006	77.400000000000006	70.199999999999989	Phenol	2.1213203435596424	0.70710678118654757	7.7781745930520225	2.1213203435596424	0.70710678118654757	7.7781745930520225	pH 6	pH 8	pH 10	83.5	61.5	58.5	
Removal, %




B	2.2000000000000002	4.0999999999999996	6.1	8.3000000000000007	10	0.79999999999999982	2.1000000000000005	0.5	-1.6000000000000005	-3.0999999999999996	Initial pH


pHzpc



10 mg/L	3.5355339059327563E-2	0.35355339059327379	0.38890872965260098	0.28284271247461928	0.10606601717798238	3.5355339059327563E-2	0.35355339059327379	0.38890872965260098	0.28284271247461928	0.10606601717798238	0	30	45	60	75	90	0	3.0750000000000002	3.6500000000000004	4.0250000000000004	4.3	4.4249999999999998	25 mg/L	0.42426406871192768	0.21213203435596539	0.84852813742385713	0.21213203435596475	0.42426406871192768	0.42426406871192768	0.21213203435596539	0.84852813742385713	0.21213203435596475	0.42426406871192768	0	30	45	60	75	90	0	6.7999999999999989	7.25	7.1	6.65	6.7999999999999989	50 mg/L	2.4748737341529163	0.74246212024587421	1.4071424945612296	0.54447222151364005	2.6693280989792076	2.4748737341529163	0.74246212024587421	1.4071424945612296	0.54447222151364005	2.6693280989792076	0	30	45	60	75	90	0	8.25	10.824999999999999	13.155000000000001	16.32	16.567499999999999	100 mg/L	0.95459415460184016	2.8354981925580542	9.5459415460187533E-2	0.31819805153394337	2.6445793616376889	0.95459415460184016	2.8354981925580542	9.5459415460187533E-2	0.31819805153394337	2.6445793616376889	0	30	45	60	75	90	0	41.674999999999997	37.11	32.337499999999999	34.159999999999997	32.510000000000005	250 mg/L	1.5909902576697319	7.1594561595137938	1.8031222920257042	3.2880465325174297	1.5909902576697319	1.5909902576697319	7.1594561595137938	1.8031222920257042	3.2880465325174297	1.5909902576697319	0	30	45	60	75	90	0	112.625	101.1875	101.9	102.64999999999999	102.5	Duration time (minutes)


qe (mg/g)



10 mg/L	1.4142135623730649E-2	0.38183766184073537	0.1838477631085022	0.13435028842544369	0.3358757210636098	1.4142135623730649E-2	0.38183766184073537	0.1838477631085022	0.13435028842544369	0.3358757210636098	0	30	45	60	75	90	0	3.87	3.67	3.5300000000000002	3.4950000000000001	3.6375000000000002	25 mg/L	1.4142135623731905E-2	0.33941125496954189	0.82024386617639522	0.33941125496954189	4.2426406871193201E-2	1.4142135623731905E-2	0.33941125496954189	0.82024386617639522	0.33941125496954189	4.2426406871193201E-2	0	30	45	60	75	90	0	9.39	9.6999999999999993	9.1199999999999992	9.64	9.0300000000000011	50 mg/L	0	3.9597979746446597	0.79195959492893142	0.98994949366116802	0.31112698372207931	0	3.9597979746446597	0.79195959492893142	0.98994949366116802	0.31112698372207931	0	30	45	60	75	90	0	15.479999999999999	17.84	20.02	19.740000000000002	20	100 mg/L	0.33941125496954561	0.36769552621700191	0.28284271247461801	0.22627416997969541	3.1395541084682694	0.33941125496954561	0.36769552621700191	0.28284271247461801	0.22627416997969541	3.1395541084682694	0	30	45	60	75	90	0	36.32	42.14	43.8	39.599999999999994	36.78	250 mg/L	0.22627416997969038	0.79195959492892631	1.9233304448274187	0.79195959492893642	1.8101933598375533	0.22627416997969038	0.79195959492892631	1.9233304448274187	0.79195959492893642	1.8101933598375533	0	30	45	60	75	90	0	94.44	94.68	82.84	84.28	93.960000000000008	Duration time (minutes)


qe (mg/g)




10 mg/L	7.0710678118653244E-3	4.2426406871193201E-2	2.3263813101037463	1.7854446224960341	0.29698484809835118	7.0710678118653244E-3	4.2426406871193201E-2	2.3263813101037463	1.7854446224960341	0.29698484809835118	0	30	45	60	75	90	0	1.875	1.32	1.6800000000000002	1.385	1.0450000000000002	25 mg/L	0.33941125496954561	0.22627416997969541	13.802724368761401	0.11313708498985021	16.404877323527899	0.33941125496954561	0.22627416997969541	13.802724368761401	0.11313708498985021	16.404877323527899	0	30	45	60	75	90	0	5.12	5.6400000000000006	6	5.73	5.91	50 mg/L	2.3263813101037463	2.8849956672411015	1.0465180361560893	2.0364675298172492	5.883128419472075	2.3263813101037463	2.8849956672411015	1.0465180361560893	2.0364675298172492	5.883128419472075	0	30	45	60	75	90	0	13.135	12.48	10.7	10.6	12.92	100 mg/L	1.7854446224960341	1.2374368670764582	0.56568542494923602	1.2303657992645891	8.1175858480215339	1.7854446224960341	1.2374368670764582	0.56568542494923602	1.2303657992645891	8.1175858480215339	0	30	45	60	75	90	0	30.577500000000001	38.725000000000001	38.4	37.71	39.78	250 mg/L	0.29698484809835118	5.6922095885517052	3.5143207024971406	2.2556706319850748	2.4748737341529163	0.29698484809835118	5.6922095885517052	3.5143207024971406	2.2556706319850748	2.4748737341529163	0	30	45	60	75	90	0	99.59	104.10499999999999	112.645	109.125	112.61	Duration time (minutes)


qe (mg/g)



30 min	1.8325814637483102	2.6919208191723265	3.166740070447672	3.6595793684023841	4.0221322281081759	0.62860865942237409	1.6331544390514163	2.575280423137503	3.4202644443793813	4.5756383833820538	45 min	1.9960599327407849	2.6188546222977389	3.2204745462318978	3.1157350659486873	3.7326570764598244	0.27763173659827955	1.7298840655099676	2.5241273629412815	3.6564853863029323	4.6454000052071578	60 min	1.8931119634883424	2.5649493574615367	3.3534067178258069	3.1441522786722644	3.2072080200005186	0.51879379341516763	1.791759469228055	2.3702437414678603	3.648057459593681	4.7242412806291059	75 min	1.9782390361706734	2.605648267484129	3.3603753871419002	3.2019331041378889	3.4578927253387008	0.32570013963930183	1.7457155307266483	2.3608540011180215	3.6299253112702656	4.6924940141597666	90 min	2.0681277817795625	2.5787005290743612	3.1846983730666141	3.0174937653355038	3.2100368762009963	4.4016885416774468E-2	1.7766458314180069	2.5587764983544559	3.6833642734258261	4.723930521708934	
Ln qe




30 min	6.25	14.76	23.73	38.844999999999999	55.82	3.3333333333333335	2.8828125	1.8066235249333842	1.2703785463167361	0.57493047687712429	45 min	7.3599999999999994	13.719999999999999	25.04	22.55	41.790000000000006	5.5757575757575752	2.4326241134751769	2.0064102564102564	0.58231116849580378	0.4014216416118343	60 min	6.64	13	28.6	23.2	24.71	3.9523809523809517	2.1666666666666665	2.6728971962616828	0.60416666666666663	0.21936171157175197	75 min	7.23	13.54	28.8	24.58	31.75	5.2202166064981954	2.3630017452006977	2.716981132075472	0.65181649429859445	0.290950744558992	90 min	7.91	13.18	24.159999999999997	20.440000000000001	24.78	7.5693779904306213	2.230118443316413	1.8699690402476778	0.51382604323780801	0.22005150519492053	
Ce/qe




30 min	0.81536481328419441	1.091923300517313	1.1631508098056809	1.8017098000812231	2.3025850929940459	1.3532545070416904	2.2396452932201716	2.7395488681615809	3.5923685537330927	4.5479647122173121	45 min	0.97832612279360776	1.7227665977411035	2.1724764076470255	2.7549337870010606	4.1049547413341161	1.3001916620664788	2.2721258855093369	2.8814431271518632	3.7409974083760429	4.5505027846457828	60 min	1.0784095813505903	1.9110228900548727	2.4423470353692043	2.5176964726109912	4.4346190847930522	1.2612978709452054	2.2104698040862401	2.9967317738870745	3.7796338173824005	4.4169110365273836	75 min	1.1019400787607843	1.7439688053917066	2.2343062522407511	3.0349529867072724	4.3998665528022123	1.2513333756857736	2.2659211086224542	2.9826470340053355	3.6788291182604347	4.4341445889359887	90 min	1.0024684281152074	1.9373017745187131	2.3475584586367768	3.2748780149834853	4.1284238758749634	1.291296632497611	2.200552367428894	2.9957322735539909	3.6049542191761752	4.5428691597907118	
Ln qe




30 min	2.2599999999999998	2.98	3.2	6.0600000000000005	10	0.58397932816537457	0.31735889243876464	0.20671834625322999	0.1668502202643172	0.1058873358746294	45 min	2.66	5.6	8.7800000000000011	15.719999999999999	60.64	0.72479564032697552	0.57731958762886604	0.49215246636771309	0.37304224015187465	0.64047317279256444	60 min	2.9400000000000004	6.76	11.5	12.4	84.32	0.83286118980169976	0.74122807017543868	0.5744255744255744	0.28310502283105027	1.0178657653307579	75 min	3.01	5.7200000000000006	9.34	20.8	81.44	0.86123032904148777	0.59336099585062241	0.47315096251266459	0.5252525252525253	0.96630280018984338	90 min	2.7250000000000001	6.9399999999999995	10.46	26.439999999999998	62.08	0.74914089347079038	0.76854928017718704	0.52300000000000002	0.71886895051658506	0.66070668369518937	
Ce/qe




30 min	1.3480731482996928	1.423108334242607	0.33647223662121289	2.4849066497880004	2.9644995711228925	1.1233049012584813	1.9169226121820608	2.1102132003465894	3.7299014286368575	4.7240637159285024	45 min	0.99325177301028345	2.3513752571634776	3.3446270301737613	3.2495989975110415	3.863357833446865	1.2947271675944003	1.9810014688665833	2.3818582738885534	3.6138864750725062	4.6169752314378538	60 min	0.66782937257565544	2.379546134130174	3.1650530181706942	3.564590928570591	3.8329797980876932	1.3925249108705269	1.9600947840472698	2.5768019144922563	3.4762275475121474	4.6239919402286791	75 min	0.33647223662121289	2.4595888418037104	2.8541687092322041	3.455685566946225	3.7999735016195233	1.4586150226995167	1.8946168546677629	2.7923913495359609	3.5310553689203692	4.6313251434649425	90 min	0.13976194237515863	2.4336133554004498	2.8252404685136137	3.5547764695904558	3.8066624897703196	1.4872702784598928	1.9169226121820608	2.8074429449802447	3.4815477343158143	4.6298627985784631	Ln Ce


Ln qe




30 min	3.8499999999999996	4.1500000000000004	1.4	12	19.384999999999998	1.252032520325203	0.61029411764705899	0.16969696969696968	0.28794241151769651	0.17211986681465036	45 min	2.7	10.5	28.35	25.78	47.625	0.73972602739726023	1.4482758620689655	2.6189376443418015	0.69469145782807873	0.47066090179122916	60 min	1.95	10.8	23.689999999999998	35.325000000000003	46.2	0.48447204968944096	1.5211267605633805	1.800836183960471	1.0923850019327408	0.45338567222767417	75 min	1.4	11.7	17.36	31.68	44.7	0.32558139534883718	1.7593984962406013	1.0637254901960784	0.92740046838407497	0.43546030199707753	90 min	1.1499999999999999	11.4	16.865000000000002	34.979999999999997	45	0.25988700564971751	1.6764705882352944	1.0179568432171422	1.0759766225776681	0.43902439024390244	Ce


Ce/qe




30 min	1.8325814637483102	2.6919208191723265	3.166740070447672	3.6595793684023841	4.0221322281081759	1.2039728043259361	1.05876638012091	0.59145964731016909	0.23931492402300292	-0.55350615527387748	45 min	1.9960599327407849	2.6188546222977389	3.2204745462318978	3.1157350659486873	3.7326570764598244	1.7184281961425052	0.88897055678777148	0.69634718329061618	-0.54075032035424486	-0.91274292874733332	60 min	1.8931119634883424	2.5649493574615367	3.3534067178258069	3.1441522786722644	3.2072080200005186	1.3743181700731748	0.77318988823348167	0.98316297635794658	-0.50390518092141701	-1.5170332606285875	75 min	1.9782390361706734	2.605648267484129	3.3603753871419002	3.2019331041378889	3.4578927253387008	1.6525388965313716	0.85993273675748061	0.99952138602387886	-0.42799220713237712	-1.2346012888210656	90 min	2.0681277817795625	2.5787005290743612	3.1846983730666141	3.0174937653355038	3.2100368762009963	2.0241108963627883	0.8020546976563544	0.62592187471215832	-0.66587050809032233	-1.5138936455079377	
Ln (ce/qe)




30 min	1.8325814637483102	2.6919208191723265	3.166740070447672	3.6595793684023841	4.0221322281081759	1.875	5.12	13.135	30.577500000000001	97.09	45 min	1.9960599327407849	2.6188546222977389	3.2204745462318978	3.1157350659486873	3.7326570764598244	1.32	5.6400000000000006	12.48	38.725000000000001	104.10499999999999	60 min	1.8931119634883424	2.5649493574615367	3.3534067178258069	3.1441522786722644	3.2072080200005186	1.6800000000000002	6	10.7	38.4	112.645	75 min	1.9782390361706734	2.605648267484129	3.3603753871419002	3.2019331041378889	3.4578927253387008	1.385	5.73	10.6	37.71	109.125	90 min	2.0681277817795625	2.5787005290743612	3.1846983730666141	3.0174937653355038	3.2100368762009963	1.0450000000000002	5.91	12.92	39.78	112.61	
qe




30 min	0.81536481328419441	1.091923300517313	1.1631508098056809	1.8017098000812231	2.3025850929940459	-0.53788969375749607	-1.1477219927028586	-1.5763980583559001	-1.7906587536518694	-2.2453796192232667	45 min	0.97832612279360776	1.7227665977411035	2.1724764076470255	2.7549337870010606	4.1049547413341161	-0.32186553927287115	-0.54935928776823351	-0.70896671950483781	-0.9860636213749826	-0.44554804331166697	60 min	1.0784095813505903	1.9110228900548727	2.4423470353692043	2.5176964726109912	4.4346190847930522	-0.18288828959461509	-0.2994469140313672	-0.55438473851787018	-1.2619373447714091	1.7708048265668599E-2	75 min	1.1019400787607843	1.7439688053917066	2.2343062522407511	3.0349529867072724	4.3998665528022123	-0.14939329692498929	-0.52195230323074771	-0.74834078176458441	-0.64387613155316248	-3.4278036133775669E-2	90 min	1.0024684281152074	1.9373017745187131	2.3475584586367768	3.2748780149834853	4.1284238758749634	-0.28882820438240348	-0.26325059291018105	-0.64817381491721415	-0.33007620419268957	-0.41444528391574886	
Ln (ce/qe)




30 min	0.81536481328419441	1.091923300517313	1.1631508098056809	1.8017098000812231	2.3025850929940459	3.87	9.39	15.479999999999999	36.32	94.44	45 min	0.97832612279360776	1.7227665977411035	2.1724764076470255	2.7549337870010606	4.1049547413341161	3.67	9.6999999999999993	17.84	42.14	94.68	60 min	1.0784095813505903	1.9110228900548727	2.4423470353692043	2.5176964726109912	4.4346190847930522	3.5300000000000002	9.1199999999999992	20.02	43.8	82.84	75 min	1.1019400787607843	1.7439688053917066	2.2343062522407511	3.0349529867072724	4.3998665528022123	3.4950000000000001	9.64	19.740000000000002	39.599999999999994	84.28	90 min	1.0024684281152074	1.9373017745187131	2.3475584586367768	3.2748780149834853	4.1284238758749634	3.6375000000000002	9.0300000000000011	20	36.78	93.960000000000008	
qe




30 min	1.3480731482996928	1.423108334242607	0.33647223662121289	2.4849066497880004	2.9644995711228925	0.22476824704121143	-0.49381427793945382	-1.7737409637253767	-1.2449947788488573	-1.7595641448056096	45 min	0.99325177301028345	2.3513752571634776	3.3446270301737613	3.2495989975110415	3.863357833446865	-0.30147539458411682	0.37037378829689427	0.96276875628520764	-0.36428747756146485	-0.75361739799098881	60 min	0.66782937257565544	2.379546134130174	3.1650530181706942	3.564590928570591	3.8329797980876932	-0.72469553829487132	0.41945135008290441	0.5882511036784378	8.8363381058443768E-2	-0.79101214214098603	75 min	0.33647223662121289	2.4595888418037104	2.8541687092322041	3.455685566946225	3.7999735016195233	-1.122142786078304	0.56497198713594754	6.1777359696243157E-2	-7.5369801974143974E-2	-0.83135164184541921	90 min	0.13976194237515863	2.4336133554004498	2.8252404685136137	3.5547764695904558	3.8066624897703196	-1.3475083360847342	0.51669074321838893	1.7797523533368883E-2	7.3228735274641771E-2	-0.8232003088081431	Ln Ce


Ln (ce/qe)




30 min	1.3480731482996928	1.423108334242607	0.33647223662121289	2.4849066497880004	2.9644995711228925	3.0750000000000002	6.7999999999999989	8.25	41.674999999999997	112.625	45 min	0.99325177301028345	2.3513752571634776	3.3446270301737613	3.2495989975110415	3.863357833446865	3.6500000000000004	7.25	10.824999999999999	37.11	101.1875	60 min	0.66782937257565544	2.379546134130174	3.1650530181706942	3.564590928570591	3.8329797980876932	4.0250000000000004	7.1	13.155000000000001	32.337499999999999	101.9	75 min	0.33647223662121289	2.4595888418037104	2.8541687092322041	3.455685566946225	3.7999735016195233	4.3	6.65	16.32	34.159999999999997	102.64999999999999	90 min	0.13976194237515863	2.4336133554004498	2.8252404685136137	3.5547764695904558	3.8066624897703196	4.4249999999999998	6.7999999999999989	16.567499999999999	32.510000000000005	102.5	Ln Ce


qe




NH4	2.8078140260430056	1.0919276767944888	2.8078140260430056	1.0919276767944888	HCl	H2SO4	85.307065728134532	78.578683248930744	PO4	0.93354824301139161	2.8006447290341696	0.93354824301139161	2.8006447290341696	HCl	H2SO4	28.385086607520066	79.874313476975061	Phenol	29.821159643399604	3.9238367951841711	29.821159643399604	3.9238367951841711	HCl	H2SO4	92.115777323981177	24.971144455296102	
Desorption, %




Control 2.5	a
a
a

0.9899494936611668	0.91923881554251119	7.0710678118654821E-2	0.9899494936611668	0.91923881554251119	7.0710678118654821E-2	3	15	60	Days	3.3	2.6500000000000004	1.8500000000000003	Sample 2.5	a
a
a

1.8384776310850233	1.4849242404917498	7.0710678118654821E-2	1.8384776310850233	1.4849242404917498	7.0710678118654821E-2	3	15	60	Days	3	2.35	0.75	Control 4.0	a
a
a

0.14142135623730953	0.28284271247461912	7.0710678118655182E-2	0.14142135623730953	0.28284271247461912	7.0710678118655182E-2	3	15	60	Days	0.19999999999999998	0.4	0.44999999999999996	Sample 4.0	a
a
a

0.21213203435596426	0.28284271247461906	7.0710678118654779E-2	0.21213203435596426	0.28284271247461906	7.0710678118654779E-2	3	15	60	Days	0.15	0.29999999999999993	0.15	Exchangeable acidity (meq/100 g)



Control 2.5	a
a
a

0.88388347648318444	0.7495331880577415	0.19798989873223333	0.88388347648318444	0.7495331880577415	0.19798989873223333	3	15	60	Days	2.9249999999999998	2.33	1.6700000000000004	Sample 2.5	a
a
a

1.6404877323527904	1.4142135623730945	9.1923881554251255E-2	1.6404877323527904	1.4142135623730945	9.1923881554251255E-2	3	15	60	Days	2.66	2.1400000000000006	0.69499999999999995	Control 4.0	a
a
a

0.12727922061357858	0.24041630560342619	7.7781745930520577E-2	0.12727922061357858	0.24041630560342619	7.7781745930520577E-2	3	15	60	Days	0.11	0.37	0.43499999999999994	Sample 4.0	a
a
a

0.16970562748477142	0.18384776310850234	6.363961030678926E-2	0.16970562748477142	0.18384776310850234	6.363961030678926E-2	3	15	60	Days	0.12	0.24999999999999997	0.16500000000000001	Exchangeable H+ (meq/100 g)



Control 2.5	a
ab
ab

0.10606601717798257	0.16970562748477155	0.12727922061357852	0.10606601717798257	0.16970562748477155	0.12727922061357852	3	15	60	Days	0.375	0.31999999999999995	0.18000000000000002	Sample 2.5	ab
ab
ab

0.19798989873223333	7.0710678118654682E-2	2.1213203435596403E-2	0.19798989873223333	7.0710678118654682E-2	2.1213203435596403E-2	3	15	60	Days	0.33999999999999997	0.21000000000000002	5.5000000000000007E-2	Control 4.0	ab
ab
ab

1.4142135623730907E-2	4.2426406871192854E-2	7.0710678118654693E-3	1.4142135623730907E-2	4.2426406871192854E-2	7.0710678118654693E-3	3	15	60	Days	8.9999999999999983E-2	0.03	1.4999999999999998E-2	Sample 4.0	ab
ab
b

4.2426406871192854E-2	9.8994949366116664E-2	7.0710678118654727E-3	4.2426406871192854E-2	9.8994949366116664E-2	7.0710678118654727E-3	3	15	60	Days	0.03	0.05	0	Exchangeable Al (meq/100 g)



Control 2.5	cd
d
cd

7.0710678118655126E-2	7.0710678118655126E-2	0.28284271247461928	7.0710678118655126E-2	7.0710678118655126E-2	0.28284271247461928	3	15	60	Days	4.3499999999999996	4.1500000000000004	4	Sample 2.5	bcd
cd
d

7.0710678118654502E-2	7.0710678118654502E-2	7.0710678118654502E-2	7.0710678118654502E-2	7.0710678118654502E-2	7.0710678118654502E-2	3	15	60	Days	4.45	4.25	4.25	Control 4.0	a
abc
ab

0.21213203435596412	0.141421356237309	0.28284271247461928	0.21213203435596412	0.141421356237309	0.28284271247461928	3	15	60	Days	5.65	5	5.2	Sample 4.0	a
aa
a

7.0710678118655126E-2	0.14142135623730964	0.4949747468305834	7.0710678118655126E-2	0.14142135623730964	0.4949747468305834	3	15	60	Days	5.35	5.4	5.4499999999999993	Soil pH



Control 2.5	b
a
c

26.16295090390226	28.991378028648448	6.3639610306789276	26.16295090390226	28.991378028648448	6.3639610306789276	3	15	60	Days	1157.5	1501.5	848.5	Sample 2.5	a
a
ab

17.677669529663689	23.334523779156068	154.14927829866735	17.677669529663689	23.334523779156068	154.14927829866735	3	15	60	Days	1494.5	1526.5	1343	Control 4.0	e
d
de

19.798989873223331	59.396969619669989	31.11269837220809	19.798989873223331	59.396969619669989	31.11269837220809	3	15	60	Days	228	596	424	Sample 4.0	d
d
d

14.142135623730951	28.284271247461902	22.627416997969522	14.142135623730951	28.284271247461902	22.627416997969522	3	15	60	Days	490	486	511	EC (μS/cm)



Control 2.5	e
de
cd

0.446262946348844	1.1156573658721118	7.3633386147559108	0.446262946348844	1.1156573658721118	7.3633386147559108	3	15	60	Days	16.093333333333334	59.166666666666664	165.19333333333333	Sample 2.5	e
ab
bc

5.5782868293605246	6.6939441952326719	105.31805533832701	5.5782868293605246	6.6939441952326719	105.31805533832701	3	15	60	Days	29.18888888888889	295.04444444444442	232.24888888888887	Control 4.0	e
cde
cde

0.89252589269768801	7.5864700879303371	8.9252589269768645	0.89252589269768801	7.5864700879303371	8.9252589269768645	3	15	60	Days	20.195555555555558	135.05777777777777	113.6	Sample 4.0	e
ab
a

1.3387888390465281	5.3551553561861134	3.346972097616336	1.3387888390465281	5.3551553561861134	3.346972097616336	3	15	60	Days	27.453333333333333	326.60000000000002	378.19333333333333	Available P (mg/Kg)



Control 2.5	c
c
bc

0.28888756169748703	4.4552881737345693	0.47505954590253585	0.28888756169748703	4.4552881737345693	0.47505954590253585	3	15	60	Days	8.6630483764082165	12.063081510934392	16.075937707090787	Sample 2.5	c
a
bc

0.94369936821178746	5.6172581441178195	8.9876130305883567E-2	0.94369936821178746	5.6172581441178195	8.9876130305883567E-2	3	15	60	Days	9.1260702451954927	29.055984095427434	15.522127236580515	Control 4.0	c
bc
abc

1.4444378084874203	5.8419484698824951	1.8745592892370191	1.4444378084874203	5.8419484698824951	1.8745592892370191	3	15	60	Days	8.2454208084824376	12.73491716368456	19.253538767395625	Sample 4.0	c
ab
bc

4.4938065152941783E-2	4.0893639289177734	0.29530728529076494	4.4938065152941783E-2	4.0893639289177734	0.29530728529076494	3	15	60	Days	9.7615904572564602	24.416686547382369	16.838561961563947	CEC (meq/100 g)



Control 2.5	a
a
a

0.54235766468919488	1.5951696020270415E-2	1.9142035224324547E-2	0.54235766468919488	1.5951696020270415E-2	1.9142035224324547E-2	3	15	60	Days	0.89717560007218911	0.60841905793178119	0.60390723696083737	Sample 2.5	a
a
a

0.30946290279324717	0.40836341811892285	0.1946106914472982	0.30946290279324717	0.40836341811892285	0.1946106914472982	3	15	60	Days	1.039297960656921	0.90845515249954867	0.94454972026709982	Control 4.0	a
a
a

0.33817595562973296	6.3806784081081702E-2	4.466474885675719E-2	0.33817595562973296	6.3806784081081702E-2	4.466474885675719E-2	3	15	60	Days	0.59488359501894972	0.53171810142573539	0.87687240570294167	Sample 4.0	a
a
a

0.30627256358919253	0.48971706782230201	0.3956020613027062	0.30627256358919253	0.48971706782230201	0.3956020613027062	3	15	60	Days	0.95131745172351567	0.85092943512001429	1.1656289478433495	Exchangeable Mg (meq/100 g)



Control 2.5	a
a
a

13.08147545195113	10.960155108391486	0.35355339059327379	13.08147545195113	10.960155108391486	0.35355339059327379	3	15	60	Days	32.25	44.25	21.75	Sample 2.5	a
a
a

16.970562748477139	16.263455967290593	2.8284271247461903	16.970562748477139	16.263455967290593	2.8284271247461903	3	15	60	Days	46.5	46	26	Control 4.0	a
a
a

0.35355339059327379	13.435028842544403	4.2426406871192848	0.35355339059327379	13.435028842544403	4.2426406871192848	3	15	60	Days	25.25	44	25	Sample 4.0	a
a
a

2.8284271247461903	2.1213203435596424	0.70710678118654757	2.8284271247461903	2.1213203435596424	0.70710678118654757	3	15	60	Days	46.5	55	27	Exchangeable K (meq/100 g)



Control 2.5	ab
ab
ab

2.1213203435596424	2.1213203435596424	2.1213203435596424	2.1213203435596424	2.1213203435596424	2.1213203435596424	3	15	60	Days	11.75	9	11.5	Sample 2.5	b
ab
a

0.35355339059327379	0.70710678118654757	1.4142135623730951	0.35355339059327379	0.70710678118654757	1.4142135623730951	3	15	60	Days	7.75	12.25	14.5	Control 4.0	b
ab
ab

0.5303300858899106	1.2374368670764582	3.5355339059327378	0.5303300858899106	1.2374368670764582	3.5355339059327378	3	15	60	Days	7.375	9.625	9.25	Sample 4.0	ab
ab
a

1.0606601717798212	0.88388347648318444	0.88388347648318444	1.0606601717798212	0.88388347648318444	0.88388347648318444	3	15	60	Days	12.5	12.375	15.375	Exchangeable Ca (meq/100 g)



Control 2.5	a
a
a

0.35355339059327379	0.35355339059327406	0.35355339059327406	0.35355339059327379	0.35355339059327406	0.35355339059327406	3	15	60	Days	3.25	2.75	2.75	Sample 2.5	a
a
a

1.4142135623730951	0.35355339059327406	0.35355339059327406	1.4142135623730951	0.35355339059327406	0.35355339059327406	3	15	60	Days	5	4.25	4.25	Control 4.0	a
a
a

1.41421356237309	0.35355339059327379	0.35355339059327379	1.41421356237309	0.35355339059327379	0.35355339059327379	3	15	60	Days	4.5	3.25	3.25	Sample 4.0	a
a
a

0.35355339059327406	0.35355339059327406	0.35355339059327406	0.35355339059327406	0.35355339059327406	0.35355339059327406	3	15	60	Days	4.25	4.25	4.25	Exchangeable Na (meq/100 g)



Control 2.5	f
f
f

2.0082555557698282E-3	3.4140344448086689E-2	1.9078427779813056E-2	2.0082555557698282E-3	3.4140344448086689E-2	1.9078427779813056E-2	3	15	60	Days	0.40144845214427727	0.3986083499005964	0.46180062482249368	Sample 2.5	e
c
c

0.13555725001446145	0.15363155001638942	0.10844580001156978	0.13555725001446145	0.15363155001638942	0.10844580001156978	3	15	60	Days	4.6182192558932122	5.8451434251633057	5.5959244532803183	Control 4.0	f
f
f

1.606604444615839E-2	1.3053661112503728E-2	1.5061916668273556E-2	1.606604444615839E-2	1.3053661112503728E-2	1.5061916668273556E-2	3	15	60	Days	0.21826185742686738	0.27435387673956263	0.34535643283158196	Sample 4.0	a
b
d

7.6815775008194406E-2	9.0371500009640546E-2	9.4890075010123018E-2	7.6815775008194406E-2	9.0371500009640546E-2	9.4890075010123018E-2	3	15	60	Days	6.9538483385401868	6.5480687304742959	5.1326327747798919	Available N-NH4 (meq/100 g)



Control 2.5	e
e
bcd

1.5152288168283146E-2	3.0304576336566313E-2	9.0913729009698907E-2	1.5152288168283146E-2	3.0304576336566313E-2	9.0913729009698907E-2	3	15	60	Days	0.15357142857142858	0.2142857142857143	0.37857142857142856	Sample 2.5	cde
e
de

1.5152288168283186E-2	1.5152288168283146E-2	3.535533905932739E-2	1.5152288168283186E-2	1.5152288168283146E-2	3.535533905932739E-2	3	15	60	Days	0.30357142857142855	0.2035714285714286	0.2392857142857143	Control 4.0	ab
ab
bc

3.5355339059327411E-2	2.5253813613805336E-2	3.0304576336566334E-2	3.5355339059327411E-2	2.5253813613805336E-2	3.0304576336566334E-2	3	15	60	Days	0.51785714285714279	0.53214285714285714	0.43571428571428572	Sample 4.0	e
a
e

1.5152288168283146E-2	7.576144084141577E-2	1.0101525445522092E-2	1.5152288168283146E-2	7.576144084141577E-2	1.0101525445522092E-2	3	15	60	Days	0.15357142857142858	0.63214285714285712	0.15000000000000002	Available N-NO3 (meq/100 g)



Control 2.5	ef
de
cd

0.21213203435596414	0.21213203435596414	1.0606601717798212	0.21213203435596414	0.21213203435596414	1.0606601717798212	3	15	60	Days	3.65	3.85	5.25	Sample 2.5	efg
c
cd

0.14142135623730964	0.141421356237309	0.28284271247461928	0.14142135623730964	0.141421356237309	0.28284271247461928	3	15	60	Days	3.1	5.7	5.2	Control 4.0	a
fg
b

0.49497474683058273	7.0710678118654821E-2	7.0710678118654502E-2	0.49497474683058273	7.0710678118654821E-2	7.0710678118654502E-2	3	15	60	Days	11.15	2.25	9.25	Sample 4.0	g
efg
efg

0.14142135623730964	7.0710678118654821E-2	0.14142135623730964	0.14142135623730964	7.0710678118654821E-2	0.14142135623730964	3	15	60	Days	2	3.1500000000000004	3.3000000000000003	Available Fe (mg/Kg)
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