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 Wastage remained from drilling activities has complex compositions which are very 
diverse. This wastage consisted of mineral compositions such as salts and metals and 
therefore its filtration has special importance. The aim of this research is analysis of 
elimination of heavy metal of As from waste water produced from the drilling system 
by zeolite. Therefore random block tests in 5 main treatments of Z0 to Z100 in percentage 
weight of area’s zeolite and soil and 3 sub treatments consisting of T1:120 minutes, T2 
and T3 respectively 2 and 7 days have been conducted. The results of variance analysis 
show that time and zeolite have meaningful effect on the As density reduction from 
canal at the level of 5% so that from 100 ppm of initial waste water has been reduced to 
0.258 ppm in Z100 treatment. Also with the time, pass the density of As from 0.63 in T1 
equal to 0.45 reduced in T3 treatment. 
 
 

© 2013 AENSI Publisher All rights reserved. 
To Cite This Article: Maryam Faridnia, Ebrahim Panahpour and Ali Gholami., The Assessment of Arsenic Remediation from Drilling 
Waste Water Using Zeolit. Adv. in Nat. Appl. Sci.,  7(5): 583-586, 2013 

 
INTRODUCTION 

 
 Zeolites have been considered as the hydrous silicates of scaffolds. Zeolites have been high cation 
exchangeable capacity. Zeolites are of many kinds and one of the most prevailing is Na2K2Ca2, Ba) (AlSiO22) n 
mH2O (zeolite Alumino silicate, Na and Ca hydrates. As it can be seen from the chemical formulation the 
numbers of minerals in this group is plenty. Watery link in this group is very weak and they lose their water in 
even low temperature. Water plays an important role in these minerals. Water available in these minerals will 
easily be removed with heating and also water will be absorbed easily in these groups of minerals (Mempton, 
1999). The conditions for formation of these minerals are the same. These minerals are created from the 
destruction of Field spart, and Field spatoeds at the hydrothermal conditions. Zeolite are mainly created by 
volcanic and sediment rocks and layer of volcanic ashes. 
 This group’s mineral are mainly colorless or white and their gravity are relatively less. Zeolite hardness is 
less and they react with acid. Zeolite hydro thermals are formed in the young and echo volcanic rocks cavities. 
(Zeyinal Zadeh, 2004). 
 There has been an extensive effort in the recent decades with the use of cheap for elimination of pollutions 
created by the heavy metals from industrial water and waste water. The most suitable one is zeolites these 
materials are from the aquatic techno silicate ant they are porous with equal space or channels. And they show 
ionic transfer behavior. Different kinds of natural absorbent materials such as zeolite, Poligorescite, Perlite, 
Pitmous, Lignine, volcanic ash, Chitosun and others can be mentioned. After using the natural minerals in the 
process of refining waste water and due to being inexpensive and plentiful, they are not regenerated and 
recreated, but used exchangers have been transferred into concretes with the help of cement and water and being 
prepared for the final disposal (Modabri and Mor, 2000) 
 Anisimona et al (2004) used natural zeolites and vermicolite in the recent years to eliminate the pollution of 
petrolium. Lebdynets (2004), Sprinsky (2005) mention that zeolites with Alumino silicate crystal construction 
usually create a cage form of zeolite with the form of hydrate Alumino silicate crystal construction which causes 
cavities with cation and water molecules and the ionic or dehydrate exchange will be done freely. Economical 
distance of zeolite is non-poison and suitable for use in the industries. Castaldi et al (2005) determined the effect 
of chemical reforms (zeolite composite and calcium hydroxide) on the lead, cadmium and zinc in the polluted 
soil. Analyses show that zeolite has more effect on the reduction of lead and cadmium concentration in the 
solution. 
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MATERIAL AND METHODS 
 
 Zeolite used in this research is from the Klinoptililite type which is available in Serman’s mines. Test is 
absolutely random in 5 main treatments of soil composition of the area and Zeolite (Z0, Z10, Z20, Z40, Z100 of 
Zeolite weighing percentage and 3 time sub-treatments T1:120 minutes, T2 and T3 respectively 2 and 7 days 
have been conducted. After preparation of the vases with the area soil and zeolite with less than 4 millimeters, 
irrigation of each vase with waste water contaminated with As started at the agricultural level. After the 
mentioned time samples have been taken from the drainage water vase and read with the ICP instrument. 
 

RESULTS AND DISCUSSION 
 
 As in Drainage water has been measured and the normalization test has been conducted through test 
kolmogrosmerinov. Fig 1 showed concentration of As in Z0, Z10, Z20, Z40 and Z100 are 515.418, 0.0591, 0.0, 0.258 
ppm respectively. With increase in the percentage of zeolite due to increase in the adsorption material and 
decrease in competitive cation the As adsorption increases.  

 
Fig. 1: Concentration of As in drainage water with use of different percentage zeolite. 
 
 Fig 2 shows the effect of time on the As adsorption, in the T1 , T2 and T3 treatments and the amount of As in 
the waste water decreases to the amount of 0.63, 0.52, 0.45 respectively. With the time more remained material 
will be absorbed since with the increase in the absorbent material and touching time the time for ion exchange 
and polluted As adsorption on the Zeolite increases and therefore density of As reduces in waste water  

 
Fig. 2: Effect of Time in adsorption As in percentage zeolite. 
 
 Table 1 shows the variance analysis of the effect of Zeolite and time on the density of Arsenic. Drainage 
water has a meaningful difference at the level of 5%. Time and Zeolite have meaningful differences at the level 
of 1%. With the time pass and 1% increase in the Zeolite the amount of absorbed As will increase on the Zeolite 
sites. Inglezekis et al 2005 mentioned that absorption of heavy elements will be affected in the competition of 
cation and anions. Also Farzaneh et al 2001 showed that random absorption depend on the load and dimension 
of the hydration. With increase in the Zeolite and the time it remains density of Arsenic in the drainage water 
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decreases. The time of contact more than absorbed material has effect on the reduction of As density in the 
drainage water. Panaccio et al 2007 mentioned that with increase in the cation density of heavy metals in the 
solution cause reduction in the available sites and the process of ion exchange will become more complex. 
 
Table 1: Analysis of variance effect of Zeolite and mutual effects of Zeolite and time on the Ars concentration. 

Change resources Squares total Degree of freedom Squares average sig 
Drainage water 0/906 1 0/906 0.011* 

Time 2.792 1 2.792 0.001** 
Zeolite 4.111 4 1.028 0.003** 

Waste water & time 2.858 1 2.858 .001* 
Time & Zeolite 2.027 4 0.507 0.017 

error 0.410 6   
total 20.501 18   

* Signification at the level of 5%. LSD test 
** Signification at the level of 1% . LSD test 
 
 According to fig 3, it can be noticed that with increase in the amount of percentage of adsorption material in 
Z0, Z10, Z20, Z40 and Z100 treatments are increased at the level of 99.1, 99.5, 99.43 and 99.7 respectively. Elizade( 
2006 ) also mentioned the As adsorption on the Mexican zeolite. Result showed that the effect of zeolite on the 
elimination of arsenate is more than arsenic. 

 
Fig. 3: Analysis of percentage of As adsorption in different zeolite treatments. 
 
 Fig 4 shows the effect of time on the percentage of absorption of As by Zeolite. Showed that with the time 
pass percentage of adsorption increases in a way that the amount of adsorption in average in the T1, T2 and T3 are 
99.48, 99.54 and 99.34 respectively. It can be said that with increase in the contact time, more amount of 
Arsenic will be adsorbed by Zeolite because in more time, more cations and anions have the ion exchange time. 
 
 

 
Fig. 4: The effect of time on adsorption percentage of As by Zeolite. 
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Conclusion: 
 Totally it can be said that with increase in the percentage of zeolite, As density in the drainage water 
decreases. As density from 100 ppm in initial waste water decreases to 0.258 in Z100 treatment and also with 
increase in the Zeolite percentage the amount of adsorption increases to 99.7%, time also effects the As 
adsorption. In T2 treatment adsorption percentage increases to 99.54 %, but in T3 treatment the adsorption 
decreases to 99.35 % which this can be due to filling of exchange sites and increase in the cation competition. It 
is suggested that Zeolite at the bottom of pits be used for decrease in the As density of waste water drilling. 
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