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INTRODUCTION: The pitcher irrigation method is a self-control system as one of the most efficient. 

This irrigation system can be more effective by using a natural Zeolite or Perlite as first stage treatment if 

industrial wastewater that use as irrigation water. Zeolite and perlite can be block heavy metals to reduce 

them from wastewaters. The impressive factors are mobile non-framwork cations in the channel walls, 

negative charge dentistry, particle size, cation-exchange capacity, exchangeable ions concentration (Na
+1

, 

K
+1

, Ca
2+

 and Mg
2+

) associated wastewater, ionic radius and dissociation (Nazem et al, 2011). The main 

objective of this research was assessment of heavy metals adsorption when industrial wastewater use as 

irrigation water in pitcher irrigation system. 

MATERIALS AND METHODS: This research was carried in khoradgan's farm under Olive cultured 

with arid and very hot, arid soil order and heavy texture. An experiment plan with 2 treatments (Clay pot 

included Natural Zeolite (NZ) and Perlite (P) with half of volume of total volume clay pot, 4.5 Litter) and 

4 replications that irrigated by Zob-Ahan wastewater in 12 events (1500 cc per each irrigation event). All 

chemical and physical analyses were done at beginning and end of experiment by APHA (1995). The pH 

and EC of soil were 7.6 and 4.1 dS/m and these parameters in wastewater were 8.5 and 1.6 dS/m. The pH 

of Zeolite and Perlite were 7.95  and 8.1, whereas EC of both were 1.1 and 1.2 dS/m, respectively. Also, 

CEC of zeolite and perlite were  178.4 and 61.5 Meq/ 100g. 

RESULTS AND DISCUSSION: Based on the figure, the Pb concentration increased from 0.01 to 

225.49 and 212.58 (mgKg-1) in zeolite and perlite, respectively (At 0.1% level).Whereas, Zn primary 

concentration was same as Pb, but in the end of 12 irrigation events had 23.35 and 158.27 increasing for 

zeolite and perlite, respectively.it was clearly, perlite can adsorbed Zn about 7times more than zeolite(Fig 

1.).  

On the other hand, Cd secondary concentration was higher by zeolite. Fe was been in fourth place with 

25.29 and 53.94 in zeolite and perlite (zeolite's Fe Adsorbed concentration was 2 times than perlite).Also, 

Mn was increased more in perlite than zeolite (about 20 times) like as Zn, Cu and Fe. All of treatments 

had significant difference at 1% level.  

In additional, Ni concentration was very low and it was out off analysis sensitive. Inglezakies et al., 

(2005) reported the relatively poor removal of Ni
2+

, Hg
2+

, Cu
2+

, Fe
3+

 and Cr
3+

 in the presence of Cl
-
, So4

2-
, 

HPO4
2-

 and NO3
-
 by several zeolite including Clinoptilolite, has been attributed to the high stability of 

several complexes formed in the solution and surface precipitation to blockage of microprores. 

We conducted this experiment to assess Natural Zeolite and Perlite to reuse industrial wastewater as 

irrigation water for pitcher irrigation system. Based on results, perlite has more efficiency to removal 

heavy metals from industrial wastewater. Also, only Pb and Cd adsorbed more by zeolite than perlite 

from Isfahan Zob-Ahan industrial wastewater. 
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