
   

(Oncorhynchus mykiss)

s.farhangi@yahoo.com 

N-NH4

N-NH4pH

pH

N-NH3pH

P<0.01

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             1 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


  

(NH3
+) 

Partial 

pressur

Zeolite

;Mumpto & Fishman, 1977Gattardi 

& Galli, 1985

Mumpto & Fishman, 

;1977Kayabali & Kezer, 1998

Na+, K+ , Ca2+ , Mg2+

 

Na+  

 

K+Bergero et al., 1994

;

Bergero et al., 1994

Cs> Rb>NH4>Ba>Sr>Na>Ca>Fe> Mg>Li 

Silapajarn et al., 

2006

ZA B
ZB + ZB A

ZA           ZB A
ZA + ZA B

ZB              

A, B

= ZA, ZB

Phillipsite

Clinoptilolite

;Kayabali & Kezer, 19984 ;Bergero et al., 1994)

Polat et al., 2004

Mokarami & Emadi, ;Papaioannou et al., 2002

2007

Static MethodpH

pH

NH4Cl

Merck

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             2 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


  

pH

 

Minitab

 

LSD) Least Significance 

Difference

pH = 

(LC50)

N-NH4

N-NH3

NH3 

 

N = NH4 

 

N / 10 (10.07 

 

0.033 T 

 

pH) + 1

P<0.01

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             3 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


  

0 

20 

40 

60 

80 

100 

0 10 15 20 25 
mg l ( / ) 

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
79

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

1.
10

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-0

5-
26

 ]
 

                             4 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


  

pH

 

a±

  

a   

  

a

 

  
a

 

±

 

b  b

  

a , b                       P<0.01

;Sommai & Boyd, 1993;Chen, 1992  

Knoph & Thorud, ;Knoph, 1996;Person et al., 1995 

(Alcaraz, 1999 ;Ruyet et al., 1997 ;1996

 

(LC50)

pH

Knoph, 1996

 

(LC50)

0

                  

     

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             5 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


   

Muir 

(Ictaluras Punctatus)

Solea sp.)

Turbot

Chen

Maximum Acceptable Toxicant Concentration

(MATC)

Alcaraz(LC50)

Penaus setiferus

Ruyet

(LC50)

 

Turbot 

Knoph

(LC50)

Person 

(LC50)

Bergero

  

Sommai Boyd

;Farhangi, 2010 

;Farhangi & Hajimoradloo, 2009) ;Sommai & Boyd, 

1993

SommaiBoyd

HajimoradlooFarhangi

Farhangi 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             6 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


  

P<0.01

;Sommai & Boyd, 

;1993Bergero et al., 1994Sommai Boyd

  

Bergero

     
;Sommai & Boyd, 1993 ;Ver  & Chiu, 1986)Farhangi 

(& Hajimoradloo, 2009

Alcaraz G., 1999. Acute toxicity of ammonia and nitrite 

to white shrimp penaeus setiferu post larvae. Journal 

of the World Aquaculture Society, 30:90-97. 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             7 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


   
Bergero D., Boccignone M., DInatale F. and 

Forneris G., 1994. Ammonia removal capacity 

of European natural zeolite tuffs: Application to 

aquaculture waste water. Aquaculturean and 

Fisheries, 25:813-821.  

Chen J.C., 1992. Effects of ammonia on growth and 

molting of penaeus japonicus juveniles. 

Aquaculture, 104:249-260. 

Farhangi M. and Hajimoradloo A.M., 2009. Role 

of aeration and adding Zeolite to remove TAN

total ammonia nitrogen- in fish culture systems. 

1ST International Congress on Aquatic Animal 

Health Management and Disease, January 27-28, 

Tehran, Iran. 

Farhangi M., 2010. Effects of natural Zeolites on 

water quality used in fish culture. 2nd IIZC Iran 

International Zeolite Conference, April 29-30, 

Tehran, Iran.  

Gattardi G. and Galli E., 1985. Natural zeolite. 

Universita di Modena vias. Eufemia. 409P. 

Kayabali K. and Kezer H., 1998. Testing the ability of 

bentonite amended natural zeolite (clinoptilolite) to 

remove heavy matals from liquid waste. 

Environmental Geology, 34:95-100.  

Knoph M.B., 1996. Gill ventilation frequency and 

mortality of Atlantic salmon (salmo salar) 

exposed to highe ammonia levels in saewater. 

Water Research, Oxford. 30:837-842.  

Knoph M.B. and Thorud K., 1996. Toxicity of 

ammonia to Atlantic salmon (salmo salar) in 

seawater effects on plasma osmolality, ion, 

ammonia, urea and glucose levels and hematologic 

parameters. Comparative Biochemistry and 

Physiology, 11:375-381. 

Mokarami, Gh. and Emadi H., 2007. Study of 

application of zeolite (Clinoptilolite) in salt water 

by absorption of ammonia and its effects on 

growth and survival penaeus indicus. Iran 

journal of fisheries sciences. 2:127-138.   

Muir J.F., 1982. Recirculated water system in 

aquaculture. In: (J.C. Chen, 1992 ed). Effects of 

ammonia on growth and molting of penaeus 

japonicus juveniles. Aquaculture, 104:249-260.  

Mumpto F.A. and Fishman P.H., 1977. The 

application of natural Zeolites in animal science and 

aquaculture. In: (D. Bergero, M. Boccignone, F. 

Natale, G. Forneris, G.B. Palmegiano, L. Roagna, B. 

Sicuro, 1994). Ammonia removal capacity of 

European natural Zeolite tuffs: Application to 

aquaculture waste water. Aquaculturean and 

Fisheries, 25:813-821.  

Papaioannou D.S., Kyriakis S.C., Papasteriadis A., 

Roumbies N., Yannakopouloss A. and Alexopoulos 

C., 2002.  Effect of in-feed inclusion of a natural 

Zeolite (clinoptilolite) on certain vitamin, macro and 

trace element concentrations in the blood, liver and 

kidney tissues of sows. Research in Veterinary 

Science, 72: 61-68. 

Person L.E., Chartois H. and Quemener L., 1995. 

Comparative acute ammonia toxicity in marine 

fish and plasma ammonia response. Aquaculture, 

136:1-2,181-194.  

Polat E., Karaca M., Demir M. and Nacionus A., 

2004. Use of natural Zeolite (clinoptilolite) in 

agriculture. Journal of Fruit and Ornamental 

Plant Research, 12:183-189. 

Ruyet J.P.L., Glland R. and Roux A.L.E., 1997. 

Chronic ammonia toxicity in juvenil turbot 

(scophthalmus maximus). Aquaculture, 154:155-171. 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             8 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


  
Silapajarn O., Silapajarn K. and Boyd C., 2006. 

Evaluation of Zeolite products used for 

aquaculture in Thailand. Journal of the World 

Aquaculture Society, l3(1):136-138.  

Sommai C.H. and Boyd C., 1993. Effects of 

zeolite, formalin, bacterial augmentation and 

aeration on total ammonia nitrogen concentration. 

Aquaculture, 116:33-45. 

Ver L.M.B. and Chiu Y.N., 1986. The effect of 

paddlewheel aerators on ammonia and carbon 

dioxide removal in intensive pond culture. In: 

(C.H. Sommai & C. Boyd, 1993). Effects of 

Zeolite, formalin, bacterial augmentation and 

aeration on total ammonia nitrogen concentra-

tion. Aquaculture, 116:33-45.    

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

79
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
1.

10
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

26
 ]

 

                             9 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109979
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.1.10.5
https://isfj.ir/article-1-219-en.html


Iranian Scientific Fisheries Journal                                                             Vol. 20, No. 1, Spring 2011 

     

The effect of zeolite (Clinoptilolite) in removing ammonia lethal 

concentration in Rainbow Trout (Oncorhynchus mykiss)

Farhangi M.(1)* and Hajimoradloo A.M.(2) 

s.farhangi@yahoo.com 

1-Higher Education Complex of Gonbad City, P.O.Box: 163 Gonba, Iran 

2- Gorgan University of Agricultural Sciences and Natural Resources, P.O.Box: 386 

Gorgan, Iran 

Received: December 2009                                 Accepted: May 2011  

Keywords: Tissue lesions, Water refining, Water quality 

 

Abstract 
Clinoptilolite efficiency on absorption of ammonia in rainbow trout was studied. The fish 

specimens weighted 9.5-21g and were exposed to four different concentrations of total 

ammonia as N-NH4 including: 10, 15, 20, and .25mg/l. A group of 13 fish was considered as 

control. Lethal concentration was determined after 24 hours. Under stable temperature and pH 

conditions (T= 16±1 C, pH= 7.7±1), the lethal concentration of total N-NH4 was 25mg/l (as 

ionized N-NH3=0.44mg/l based on temperature and pH). In lethal concentrations of ammonia, 

different amounts of zeolite (2, 5, 10, 13 and 15g/l) were used. Application of 15g/l of the 

zeolite prevented mortalities in the fish. A significant difference was found in reduction of 

total ammonia and total hardness through application of zeolite after 24 hours (P<0.01). The 

maximum mortalities occurred in early time of experiment. The histopathological lesions of gill, 

kidney and liver were studied.  
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