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Abstract
According to the recent surveys, the air and soil pollution levels have risen from the toxic metals due to accumulation of 
these metals in soil and plants. These concerns have become one of the basic problems of agricultural products, which 
lead to food contamination. In recent years, the use of low-cost bio-adsorption has been considered which is mainly 
due to agricultural waste. It is worth mentioning that coffee consumption is over eleven billion tons per year around 
the world. Coffee bean waste (canephorat, Arabica) is solid and insoluble in water, which is why it is racked up and 
compiled in nature. Packed potting soil purchased from Tehran market. Meanwhile in 45 vases the Coffee waste (from 
0% to 5%) dry weight percentage were mixed by soil, due to observing the effect of Coffee waste as adsorbent and in 
defined times: 1, 10, 20, 30, 40 days in the study. ICP-MS. Ion concentration was addressed in three replicates determined 
the Nickel (Ni) contents in aerial parts of vegetable in treated and untreated samples. The soil, leaves of vegetable was 
digested by wet method according the standard protocol (AOAC). Mean values were calculated using Analysis of Variance, 
(ANOVA) and adsorption capacity varied by considering the effects of assorted parameters like contact time, initial 
concentrations, and adsorbent dose. It was acknowledged by the results that coffee bean waste (CBW) has more potential 
to adsorb Ni during the first days of the study (p < 0.001) and adsorption capacity was diversified by considering the 
effects of various parameters like contact time, initial concentrations, pH, and absorbent dose. Coffee bean waste could 
acquire high level of Nickel in a short time and the uptake rate by edible vegetable plant is significantly afflicted by their 
concentrations in the contaminated soil (p< 0.05). A contact time of 30 days by %3 corianders was resulted to be optimum. 
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Introduction

Some heavy metals are needed for the human body to 
metabolize, but at higher concentrations of these metals, 
poisoning occurs. Heavy metals are naturally dangerous and 
toxic [1-5]. Nickel compounds are specifically used as catalysts 
and pigments. In nickel-production or nickel-using industries, 
about 0.2% of the work force may be exposed to considerable 
and hazardous amounts of airborne nickel. In addition, nickel 
release, e.g. into cutting oils, and skin contact with nickel-
containing or nickel-plated tools and other items may add to 
a major occupational nickel hazard [6-15]. Vegetables usually 
contain more nickel than do other food items; high levels have 
been detected in legumes, spinach, lettuce and nuts. Several 

studies reveal a highly variable dietary intake of nickel; 
however, most averages are about 200-300 micrograms/day. 
In addition, skin contacts to a multitude of metal objects are 
significantly referred to a large number of individuals suffering 
from contact dermatitis and nickel allergy. Once you have been 
exposed to this ultra-hazardous chemical, you will know it by 
your body’s extreme reaction. Immediate symptoms that your 
body shows a negative reaction to nickel exposure include 
irritated eyes, itchy skin, and shortness of breath, cough, and 
release of possible fluid in lungs. Unfortunately, long-term 
exposure to nickel could cause a plethora of more severe and 
ultimately fatal symptoms [16-18].
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The use of bio-adsorbents to eliminate toxic heavy metals is a 
relatively inexpensive method with high potential. Adsorption 
is presented as an effective and low cost method, this process 
is powerful enough to bring contaminated water and soil with 
toxic metals to the standard level [19-20]. Coffee waste is one 
of the few products produced by coffee shops in the world; 
a large amount of this waste is dumped into the environment 
and causes pollution [21-22]. Coffee waste has the ability to 
remove Cu (II) and Cr (IV) from contaminated water. 20% up 
to 26% of coffee waste consist of lignin, which has the ability 
to adsorb heavy metals [23-24]. On the other hand, conditions 
that increase the risk of many diseases such as cancer and even 
coronavirus: age, high blood pressure, obesity and diabetes, all 
of which are associated with the accumulation of heavy metals 
[23]. Heavy metal levels are higher in the elderly than in the 
young, heavy metals increase the risk of high blood pressure 
and are directly linked to obesity and diabetes [4]. Researches 
shows that coriandrum may protect the body in general and 
specially protecting the liver against heavy and toxic metals 
and may have a beneficial effect on a variety of skin infections 
as well as non-insulin dependent diabetes and dyspepsia. Also, 
this plant has anti-anxiety, sedative and pain relieving effects 
[25-29]. 

Possible routes and sources of contamination are high for 
entering food. Sources and routes of contamination are 
different based on type of products and geographical regions 
because each farm has a specific combination of environmental 
risk factors such as topography, land-use interactions, and 
the combination of these environmental risk factors on 
the frequency and transmission of food pathogens, which 
affect the risk of product contamination [20, 30]. Chemical 
contaminants in fruits and raw vegetables may naturally be 
added during the production of crops, post harvesting and 
during the other process. Some of these chemical hazards and 
parameters associated with chemical contaminations in fruits 
and vegetables include mycotoxins, pesticides, illegal additives 
and colors, heavy metals, stable organic pollutants and other 
compounds [31-37]. Principally, spent coffee waste contains 
large amounts of organic compounds, i.e. fatty acids, lignin, 
cellulose, hemicellulose, and other polysaccharides, therefore, 
due to the presence of certain functional groups on the cell wall 
of the biomass in current study we study of it as bio-adsorbent. 
The main goal is finding suitable green method for removal of 
some heavy metals such Nickel from pharmaceutical effluent 
laboratories which was used as irrigated water and added to 
soil as a low-cost waste in a batch system by considering the 
effects of various parameters like initial concentration, pH, 
contact time, agitation speed and bio-adsorbent dose.

Materials and Method

Waste Water Effluent
Effluents from 3 educational and research laboratories in 
pharmaceutical sciences Faculty, Tehran Medical Sciences, 
Islamic Azad University in Tehran, including, Nutrition and 
Food Sciences research center (Effluent 1-4), Toxicology 
(Effluent 5), Analytical and Inorganic chemistry (Effluent 

6-10) were used in this study. Effluent 1, 2, 3 and Effluent 4 
were from the same laboratory but were collected on separate 
occasions with a 2 week time interval. Although these effluents 
come from the same WWTP, they were treated as 4 different 
effluents due to the variability of their characteristics. This 
difference is attributed to the significant experiments which 
occurred following the first sampling event. After collection, 
the effluent was immediately transported to the research 
laboratory for analysis. Physico-chemical parameters such 
as pH, Electrical Conductivity, Total Solids, Total Dissolved 
Solids, Total hardness, Chloride, Sulphate, Dissolved oxygen, 
Nickel concentrations were analyzed as per the standard 
methods [38-41].

Estimation of Heavy Metals in Effluents
The existence of heavy metal Nickel, in the soil and leaves 
samples as analyzed before and after treatment in specified 
times by ICP-MS after digestion of plant and soil samples by 
AOAC method. The plant samples were washed in deionized 
water dried up (24 hrs. at 80°C) immediately to stabilize the 
tissue and stop enzymatic reactions. After drying, samples 
were supposed to pass a 1.0 mm screen using the appropriate 
Wiley Mill. After grinding, the sample were thoroughly mixed 
and a 5 to 8 g aliquot withdrawn regarding analyses and 
storage. Weighed 0.5 to 1.0 g of dried aerial parts of plants, 
then heated at 60 oC which where be grounded (0.5 to 1.0 
mm) and thoroughly homogenized, stabilized and placed in a 
tall-form beaker or digestion tube. Added 5.0 ml concentrated 
HNO3 (65%, Merck) and cover beaker with watch glass or 
place a funnel in the mouth of digestion tube and allow to stand 
overnight or until frothing subsides. Placing covered beaker 
on hot plate or digestion tube into block digester and heating 
it at 125°C for 1 hour. Then the digestion tube was removed 
and it was let out to cool. Added 1 to 2 ml H2O2 30% (Merck) 
and digest at the same temperature. Repeated heating digestion 
process until the solution turned clear and transparent. In soil 
samples added additional HNO3 as needed to maintain a wet 
digest. Added dilute HNO3 (10%), and deionized water to 
dissolve digest residue and bring sample to final volume.

All recoveries of the metal observed exceeded 95%. Ni ion 
concentrations were determined in three replications by means 
of Varian Vista ICP-MS device. The intra-day (for samples 
collected during the same day) and inter-day (for samples 
collected during different days) precision and accuracy of the 
method were determined under the optimal working conditions 
by triplicate measurements of known Ni concentrations. 
The first standard stock solutions showed a 100.0 mgl/Lit 
concentration of Nickel (ІІ) Nitrate and aqueous standard 
solutions were prepared from it by means of appropriate 
dilution with 10% nitric acid [43-46]. 

At the beginning of study, soil profile characteristics were 
observed and recorded by a packet penetrometer (Cl-700A, 
soil Test Inc., USA). Soil samples were mixed, homogenized 
and separated into three parts, 1/3 of each sample was air-
dried and pass through a 2 mm sieve in order to determine 
p and k content, pH and electrical conductivity and particle-



3

Volume 1 | Issue 3J B & Bio Engine; 2020 www.unisciencepub.com

size distribution. The other 2/3 was passed through a 2 mm 
sieve without drying and 1/3 of it used to determine Nickel 
concentration by ICP-OES after digestion. The detection 
system used for the determination of heavy metal ions: 
Nickel, was NexION 300X ICP-MS (Perkin-Elmer, USA) The 
instrumental operating conditions for the determination of the 
elements.

Bio-adsorbent 
Coffee waste is collected from remarkable local coffee shops 
in Tehran in June of 2019, and dried up in an oven at 50°C for 
48 hours. The studied Coffee waste samples during the Bio-
adsorption investigation for removing heavy metal: Nickel, 
were at natural state with no chemical or thermal treatment.

Vegetable Sampling Method 
Packed Potting Soil purchased from recognized centers from 
Tehran market and 45 same vases in the same situation such 
as light, water, soil, temperature and other conditions were 
prepared. The seeds of Coriandrum sativum (coriander) were 
being planted directly on the treated and untreated soil samples 
in vases. Meanwhile in 40 vases the Coffee waste by 0.3%, 
0.5%, 1%, 2%, 3%, 5% dry weight percentage and were mixed 
by soil, due to observing the effect of Coffee waste as adsorbent 
and in specified times of 1, 10, 20, 30 and 40 days. Meanwhile 5 
vases of seeds of Coriandrum sativum (coriander) were planted 
in the same situation as untreated samples for comparing the 
potential of Coffee waste adsorption in current study. All 
Coriander samples were watered each day by Deionized water. 
Nickel contents in the leaves of edible vegetable in treated and 
5 vases as well as untreated soils were investigated. The leaves 
of edible vegetable samples which have been grown in these 
soil samples were studied. The soil and leaves of vegetable 
were digested by wet method according the standard protocol 
[40-43].

In every 10 days, Aerial parts of Coriander in companion to 
Coffee waste were separated in 40 days, washed by deionized 
water and digested by wet method according the standard 
protocol for determining Nickel contents. Bioaccumulation 
factors (BAF-s) were calculated for heavy metal content of 
plant parts (mg/kg) / heavy metal content of soil (mg/kg), 
for the metal. The studied samples were observed by the 
same light situation and some circumstances in order to be 
compared with each other in order to determine the Coffee 
waste ability in adsorbing Nickel from soil and its potential 
to avoid transferring heavy metals to coriander and keep the 
edible vegetable safe. All physical and chemical properties and 
concentrations of heavy metal in soils, before and after adding 
Coffee waste in the growth period of cultivated Coriander were 
analyzed in every 10 days in a specified time of day. 

Total dissolved solids (TDS)
The total solid concentration in waste effluent represents the 
colloidal form and dissolved species. The probable reason for 
the fluctuation of value of total solid and subsequent the value 
of dissolved solids due to content collision of these colloidal 
particles. The rate of collision of aggregated process is also 

influenced by PH of these effluents [18, 20, 47]. 

Chemical oxygen demand (COD)
The chemical oxygen demand test (COD) determines, the 
oxygen required for chemical oxidation of organic matter with 
the help of strong chemical oxidant. The COD is a test which 
is used to measure pollution of domestic and industrial waste. 
The waste is measure in terms of equality of oxygen required 
for oxidation of organic matter to produce CO2 and water. It is 
a fact that all organic compounds with a few exceptions can be 
oxidizing agents under the acidic condition. COD test is useful 
in pinpointing toxic condition and presence of biological 
resistant substances. For COD determination samples were 
preserved using H2SO4 and processed for COD determination 
after the entire sampling operation was complete [49-50].

Biochemical oxygen demand (BOD) 
For BOD, 5 samples were immediately processed after 
Collection for the determination of initial oxygen and incubated 
at 20 °C for 5 days for the determination of BOD5 [49-50].

Statistical Analysis
All measurements were carried out in triplicate. Data were 
expressed as the mean ±SE (standard error). Data were 
analyzed using one-way analysis of variance (ANOVA) 
and SPSS Software v.12 (SPSS INC., Chicago, IL, USA). 
Duncan’s multiple range tests was used to assess differences 
in Nickel contents in leaves, different dose of bio-adsorbent, 
different time and pH of the soil samples. The values reported 
here are means of five values. Each sample data was the mean 
of 5 subsamples. A p value of 0.05 or less was considered as 
statistically significant.

Results

Chemical composition of the wastewater effluent of studied 
research laboratories profile in pharmacy faculty before 
treatment by Coffee waste been is shown in the table 1. Data is 
the mean of the effluent profiles.

Parameters The mean of Concentration
pH 4.18
BOD5: Biochemical oxygen 
demand (mg/L)

3022

COD (mg/L): chemical 
oxygen demand

6700

TSS (mg/L): total suspended 
solids

54

Total alkalinity as 
CaCO3(mg/L)

98

Lead (mg/L) 1.65
Nickel (mg/L) 540
Cadmium (mg/L) 10.3
Mercury (mg/L) 0.09
Zinc (mg/L) 10.1
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Cobalt (mg/L) 1.15
Chromium (mg/L) 1.01
Chloride (mg/L) 1.31
Sulfide (mg/L) 0.17
Nitrate (mg/L) 6583

Table 1: Characteristics of Wastewater from Nutrition and 
Food Sciences Research Center laboratories in Pharmacy 

Faculty; before treatment

As compared to BOD, COD was very high which is normal 
for effluent of such Food Toxicology and pharmaceutical 
laboratories. The mean content of BOD from 10 sub-samples 
was 3022 and the mean values of COD were 6700 mg/L for the 
sub-samples of studied effluent.

Wastes from Nutrition and Food Sciences research center’ 
laboratory due to food toxicological projects and wet/acid 
digestion methods had acidic state contributed 50% of the 
total waste flow at 3600 mm3 /day and had a pH of 1.4. The 
combined Analytical and Inorganic chemistry laboratories 

waste had a pH of 5.2 (including acidic waste stream), whereas 
the pH of the waste of Educational and research laboratories on 
the whole was 4.18 as is shown in table 1. Some heavy metal 
contents such as Cadmium in the wastewater were found to be 
much higher than the limits according to IS-3306 (1974). Most 
of the solids present were in a dissolved form, with practically 
no suspended solids. 

This investigation was carried out to determine the 
accumulation of heavy metal: Nickel in Coffee bean waste 
(CBW) in contaminated soils by heavy metals result in research 
center, chemical and toxicology laboratories’ pharmaceutical 
effluent and wastewater irrigated soil in the vicinity of sewage 
treatment plant (STP), Pharmacy Faculty, Tehran.

The samples were analyzed by wet digestion method and 
standardized international protocols were followed for the 
preparation of material and analysis of Nickel contents and 
analyzed by Inductively Coupled Plasma (ICP-OES) in 
Research Laboratory of Nutrition and Food Sciences Research 
Center, in Pharmaceutical faculty, Tehran Medical Sciences. 

Figure 1: Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose=0.3 % Coffee waste, temperature=25 ± 2 ºC.

Results from figure 1 revealed that Coffee waste has significant potential to adsorb Nickel (p<0.05) during 30 days of study and 
after 30 days in presence of 0.3% of coffee waste, reduction of Nickel was not significant that approved that adsorption capacity 
varied by considering the effects of various parameters like contact time, initial concentrations, and absorbent dose.

Figure 2 : Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose=0.5 % Coffee waste, temperature=25 ± 2 ºC.
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Results in presence of 0.5% bio-adsorbent in figure 2 showed that in first days of study the potential of removal Nickel from 
vegetable leaves was so significant (p<0.003) till 20 days but after this time although the Nickel content of can decreased but 
this trend was not significant. The adsorbent percentage by increasing the bio-mass content from 0.3% up to 0.5% proved that by 
boosting the bio-mass content the adsorbing would be affected significantly (p<0.002).

Figure 3: Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose=1 % Coffee waste, temperature=25 ± 2 ºC.

Figure 3 revealed the results in presence of 1% (w/w) bio-adsorbent. Although by passing 30 days the main part of Nickel 
contents from vegetable leaves were significantly decreased (p < 0.01), after 40 days the 70% removal of initial concentration of 
Nickel were observed, that means so significant (p<0.001).

Figure 4: Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose=2 % Coffee waste, temperature=25 ± 2 ºC.

The results from proceeding by 2% bio-adsorbent showed progressive leading. Moreover, time factor of putting Coffee bean waste 
(CBW) adsorbent in contaminated soil which irrigated by Pharmaceutical effluent by Nickel in the study declared significant 
effect (p < 0.01) and positive correlation with contents of Ni (r = +89 to r = +94), in the Aerial parts of Coriander: leaves in 
10 days contact respectively. The amounts of Nickel adsorbed increased significantly with increase contact time (p < 0.001) in 
presence of 2% bio-mass (CBW).
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Figure 5: Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose=3 % Coffee waste, temperature=25 ± 2 ºC.

In the figure 5; the potential of taking up Nickel was increased significantly between 10 days to 20 days in statistic state (p 
<0.001) and Ni contents in edible leaves vegetable decreased from 336.76 ± 0.02 mg/Kg in the beginning of survey to 208.74 
± 0.04 mg/ kg which prove that biomass of adsorbent can reduce 62% % of heavy metal even in a very short time. Likewise, 
time factor of putting adsorbent in contaminated soil by Pharmaceutical effluent and wastewater by Nickel in the study showed 
significant effect (p <0.02) and positive correlation with contents of Ni (r = +85 to r = +94), in the edible vegetable and the 
content of bio-mass (CBW) in 10, 20 and 30 days of contact respectively. The amounts of Ni adsorbed increased significantly 
with increase contact time (p<0.001) till 30 days of study and after that no significant removal was observed (p > 0.05).

Figure 6: Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose=5 % Coffee waste, temperature=25 ± 2 ºC.
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Figure 7: Effect of contact time on the removal of Nickel from leaves of vegetable (initial Ni concentration=336.76 mg/kg, bio-
adsorbent dose = 0.3%, 0.5%, 1%, 2%, 3% and 5% W/W Coffee waste in contaminated soil.

In figure 7, the dose of adsorbent (CBW) were compared. The results revealed that there is no significance difference of increasing 
bio-mass percentage from 3% and 5% and also 1% by 2%, 0.3% and 0.5%. As the growing process in 5% of bio-adsorbent did 
not lead to optimum conditions therefore the content of bio-mass of 3% is recommended for detoxification of Nickel content in 
high range in contaminated soils. 

Figure 8: Effect of contact time on the removal of Nickel from soil (initial Ni concentration= 603.91 mg/kg, bio-adsorbent 
dose=0.3 % Coffee waste, temperature=25 ± 2 ºC .
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Figure 9: Effect of contact time on the removal of Nickel from soil (initial Ni concentration= 603.91 mg/kg, bio-adsorbent 
dose=0.5 % Coffee waste, temperature=25 ± 2 ºC.

In figures 8 and 9 the Nickel contents in companionship of 0.3% and 0.5% of CBW in the soil of studied vases for growing 
up Coriandrum sativum (coriander) vegetable leaves could be compared. The decreasing level of Ni contents trend even in 
contaminated soils in company of Coffee bean waste as bio-adsorbent showed that probably complicated molecules in Coffee 
waste by chelating agents are rapidly excreted over a few hours or days can lead to build the firm complex and the chelating 
agents—ligands which are able to form two or more coordinate covalent bonds with a Nickel metal ion.

Figure 10: Effect of contact time on the removal of Nickel from soil (initial Ni concentration= 603.91 mg/kg, bio-adsorbent dose 
= 0.3%, 0.5%, 1%, 2%, 3% and 5% W/W Coffee waste in contaminated soil.

In figure 10, Ni contents remaining in contaminated soil in company of bio-adsorbent were compared. Obviously by higher 
concentration of bio-mass the chelating and bonding process has been boosted.
Discussion 

In the other studied in 2017 by Sobhani and Ziarati on Tangerine 
Peel as a one of the most common fruit waste materials for 
adsorbing the heavy metals from contaminated soil in order 
to bio-adsorbing Nickel, Cadmium and Lead from soil as well 
as vegetable Coriander which is cultivated and finally would 
be eaten by people associate with their geological behavior 
(BGR) when Sobhani and Ziarati and [48], Ziarati 2020 

showed relevant results. The Packed Potting Soil purchased 
from recognized centers from Tehran market and 40 same vases 
in the same situation such as light, water, soil , temperature 
and other conditions were prepared. The seeds of Coriandrum 
sativum  (coriander) were being planted directly on the ground 
after a cold in vases. Meanwhile in 35 vases the Tangerine peel 
(TP) by 1%, 3%, 5% dry weight percentage were mixed by soil, 
due to observing the effect of TP as adsorbent and in specified 
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times of 0, 10, 20, 30, 40 days in the leaves of edible vegetable 
in treated and untreated soils as an edible vegetable has been 
grown in these soil samples was studied. Results revealed that 
Tangerine peel has more potential to adsorb Cadmium and lead 
first days of study (p<0.001) and adsorption capacity varied 
by considering the effects of various parameters like contact 
time, initial concentrations, pH, and absorbent dose. TP can 
accumulate high level of Cadmium in a short time and the 
uptake rate by vegetable edible plant is significantly affected 
by their concentrations in the contaminated soil (p<0.05), but 
adsorbing Nickel in a few percentages has been done. A contact 
time of 30 days by 5% Coriander was found to be optimum and 
after 40 days cadmium contents were not detected. Decreasing 
lead content after 20 days in treated soil samples by TP was 
significant. The results of that investigation proved that 
Agroindustrial residues, such as those generated in citric juice 
production plants, have also been used as a substrate for the 
removal heavy metals by high percentage. 

Jafari et al., in 2016 conducted another study which focused on 
adsorption capacity of Cr (VI), Cr (III), Co and Cd, Ni and Pb 
by E. amoenum in a batch system by considering the effects 
of various parameters like contact time, initial concentrations, 
pH, temperature, absorbent dose [ 47]. The results of this study 
revealed that E. amoenum fruit can accumulate high level of 
Cobalt, Chrome (VI) and (III) in a short time and their uptake 
rate by vegetable and edible plant is significantly affected 
by their concentrations in the contaminated soil (p<0.05). 
A contact time of 15 days by E. amoenum was found to be 
optimum and 90.6% Cr (VI), 82.3% Cr(III),78.9% Co, 70.3% 
Pb and 48.6% Ni was taken by adsorbent from contaminated 
soil while a few amounts of these heavy metals being uptake 
by edible vegetable – basil.

Shokri et al., in 2016 investigated the potential ability of A. 
Vera for cleaning up contaminated educational sites soil and 
the probable capability of this plant to phytoextract different 
metals (Chrome (III) and (VI), Nickel, Copper, Lead and 
Cadmium) [2]. The initial concentration of heavy metals/
metalloid in the plants and effluents were analyzed before 
introduction into the studied soil samples. After 10 days of 
treatment up to 60 days in every ten days, final concentration 
of heavy metals/metalloid in effluent samples and plants were 
analyzed using Atomic Absorption Spectroscopy. Results 
showed that A. Vera transition factors for all heavy metals in 
treated soil were higher than one and A. Vera can up-take lead 
and Cadmium after 20 days (p<0.01) more than other studied 
metals. A highly significant, although low, positive correlation 
(r= 0.52, p=0.01, n=200) was found between Lead and 
Cadmium and chrome (III) of the greenhouse –grown A. Vera, 
compared to a non-significant and much lower correlation 
between the three other heavy metals: Nickel, Cr(VI) and 
Copper . The phytoremediation of lead and Cadmium trend 
by this plant indicates that A.vera cultivated in the soil can 
be consider as a suitable hyper-accumulator by its relatively 
large ratio of biomass concentration of the contaminant to soil 
concentration. The survey proved that the A. Vera was effective 
and inexpensive adsorbent for the removal of Pb, Cd, Ni, Cu, 
Cr (III) and (VI) from contaminated soil by heavy metals.

In the current study the rate of Nickel detoxification in 
Coriandrum sativum (coriander) vegetable leaves increased y 
raising the bio-adsorbent content from 3% up to 5% of (CBW) 
bio-mass (71.6% to 73.3%), but the rate of growing vegetable 
and the number of leaves decreased (p <0.05) which showed 
excess bio-mass for growing up vegetable is not suitable. In 
Figure 6, the removal trend of Ni is observed and the time factor 
in every ten days of study up to 40 days. The data showed that 
accomplishing of Nickel content in untreated samples 336.76 
mg/kg after 20 days decreased to 127.67 mg/kg which has 
significant difference by 30 days study (p < 0.05) in the same 
concentration of biomass. This content of adsorbent can reduce 
Nickel from 197.65 mg/kg in the 20th day of study to 90.04 mg/
kg in 40th days.

The results of current study revealed that Nickel adsorption 
from contaminated soil ranged from 52.5% in the samples by 
0.3% CBW up to 57.9% by 5% CBW after 40 days treatment 
by bio-mass and there was no significant further increase in % 
sorption of them after this time of study (p ≥ 0.05). There was 
no significance difference in detoxification of contaminated 
soil between 0.3% and 0.5% of bio-adsorbent while by 
extension of higher contents of CBW to 1% the more chelating 
process significantly were achieved but by further amounts 
and contents of bio-mass up to 5% there were no significant 
developing processes appeared. The best results arrived by 5% 
CBW while in this concentration the growing conditions of 
edible vegetable and plants was not suited and the soil became 
so rigid and lacks of necessary pores lead to logically it does 
not contribute to a soil’s suggested productivity.

Conclusion

The present study focused on adsorption capacity of Ni by 
Coffee been waste was investigated in a batch system by 
considering the effects of various parameters like contact time, 
initial concentrations, pH, temperature, absorbent dose. The 
results of current study revealed that can accumulate high level 
of Ni in a short time and their uptake rate by vegetable and 
edible plant is significantly affected by their concentrations 
in the contaminated soil (p<0.003). In conclusion, Waste of 
Coffee could be a good adsorbent to remove heavy metals 
from soil amendments and improve the safety of vegetable and 
soil in the same time.
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