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y = 0.177x - 1.573
R² = 0.990
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y = 0.0555x + 0.0553
R² = 0.9015

0

1

2

3

4

0 10 20 30 40 50 60

P
re

s
s
u
re

 d
ro

p
 (

m
m

 H
2
O

)

Mass loading rate (gm-3h-1)

pressure drop Linear (pressure drop )

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

24
-0

9-
23

 ]
 

                               5 / 8

https://tbj.ssu.ac.ir/article-1-1797-fa.html


�D 

���"��(+�"H�"&�*��4�'*'�*�&��&���-5����R'*�"O�F>G�$"H(I�'�*��H�$H��N�<.*����*(&ZZZ� ����

���-�4)�" ���M2� 

��5���� 4�O� 
��.� J��H�� T*�+&� ��"��(+�"H�"&� 4�%�+�"�� *�

�JO�K�j\�	�'� 
��� �O(+�"H� (+�&�|(H�'�V�M���+H()�n��&

\�����O��M�4*�<�� 6�)���(:2f� ;�J��H��n��&� (	��,�� =K

������	� �O(+�"H�"&�*��*��H�$H�:2B� Z;�
���������(`�G�=85�9	

� d�+X	�4�'*'�*�&��&�!�(��$#.�*��H�$H��7�(""?.�=K�$��

�=85�9	� T�+�� �&� =W"+�� ,�� =K� $��� 
��<�� ���� '� ���%)��

Sheridan ���&��	����O�:2D;�Z�,��*��$H��S��K�	�u"L#.

*�� *��H � ��8H�,W5� (+�&� �&� �O(+�"H�"&D��,W5�N��X	� (+�&� �&� '

�T�(&�U�+���4��"�"��'���8H���*��=K�$��� 
��&�^Q�(+�"�"	

�*��H�$H���&����*���O�'����'*�=85�9	��&�=��L	2D�� ^Q�(+�"�"	

�$���
��&�(+�K:22Z; 

�S+�"���(&*�K��&�=K�$���
���������(`�G�=85�9	���"��(+�"H�"&� �

(+�&�'���&� �2�;�'�T�(&�U�+���4��"�"���&���8H�,W5�N��X	��;

�4�'*'�*�&�J��H��,"&���k�(O� ��8H�,W5��-5����R'*�"O��'

��	���*�����\'�$<l	�'�S"L+�	�=9&�*�*��H�$H��'�F>G�$"H(I

�$"H(I�4�*���T�(&�U�+���4��"�"���&���8H�,W5�N��X	�(+�&

��H�$H��'�(+�"&�F>G�
��&���8H�,W5�(+�&�=&�$<���4(+�K�*

�	� �>5�� F>G� '� ="-a.� *�� (+<���	� (+�&� Y� ����8&� ����. 

���-5����R'*�"O�(")�*�(g�=\�.��*�	Z� �

� �

� ����N����%����

� 
*���� =&� ^�a	� �.�L"L#.� z(]� V@�G� =5�L	� ,�12D0f��*�

�4�5�	�4�(.��� 
������:(UPM�� �>5����&��	���)������=5�L	

6� � 
������� ,"5���	=]�&(	��u"L#.� ,�� �5�	� 4�%+��G� (]�X&

��*'Q��	�V�8&�����*�gZ� �

Reference 

1- Mehdinia SM, AbdulLatif P, MakmomAbdullah A, et al. Synthesize and characterization of rice husk 

silica to remove the hydrogen sulfide through the physical filtration system. Asian J Sci Res 2011; 4(3): 246-

254. 

2- Seyyednejad SM, Majdian K, Koochak H, et al. Air pollution tolerance indices of some plants around 

industrial zone in South of Iran. Asian J Biol Sci 2011; 4: 300-305. 

3- Moosavi G R, Naddafi K, Mesdaghinia A, et al. H2S removal in an oxidative packed bed scrubber using 

different chemical oxidants. J Applied Sci 2005; 5 (4): 651-654. 

4- Stepova KV,  Maquarrie DJ,  Krip I M. Modified bentonites as adsorbents of hydrogen sulfide gases. 

Applied Clay Sci 2009; 42: 625-628. 

5- Jeong GT, Lee GY, Cha JM, et al. Comparison of packing materials in biofilter system for the biological 

removal of hydrogen sulfide: polypropylene fibrils and volcanic stone. Korean J Chem Eng 2008; 25(1): 

118-123. 

6- Massoudinejad M R, Manshouri M, Khatibi M, et al. Hydrogen sulfide removal by Thiobacillus thioparus 

bacteria on seashell bed biofilters. Pak J Biol Sci 2008; 11: 920-924. 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

24
-0

9-
23

 ]
 

                               6 / 8

https://tbj.ssu.ac.ir/article-1-1797-fa.html


�1 

����$���%&�
���������O'x�������=	���aH� ����

7- Ros A, Montes-Moran M A, Fuente E, et al. Dried sludge and sludge-based chars for H2S removal at low 

temperatur: Influence of sewage sludge characteristic. Environ Sci Technol 2006; 40: 302-309. 

8- Hort C, Gracy S, Platel V, et al. Evaluation of sewage sludge and yard waste compost as a biofilter media 

for the removal of ammonia and volatile organic sulfur compounds (VOSCs). Chemical Engineering Journal 

2009; 152: 44-53. 

9- Taghipour H, Shahmansoury MR, Bina B, et al. Comparison of the biological NH3 removal characteristics 

of a three stage biofilter with a one stage biofilter. Int J Environ Sci Technol 2006; 3: 417-424. 

10- Oyarzun P, Arancibia F, Canales C, et al. Biofiltration of high concentration of hydrogen sulphide using 

Thiobacillus thioparus. Process Biochemistry 2003; 39(2): 165-170. 

11- Roshani B, Torkian A, Dehghanzaheh R, et al. Performance evaluation of biofiltration in the removal of 

hydrogen sulfide from gas flue. Proceedings of the International Congress on Biotechniques for Air Pollution 

Control, La Coruna, Spain, 2005.[Persian] 

12- Balalai F, Jafarian M, Soloki M. Using rice husk as a cheap solution for wastewater treatment. J. Water 

Environ 2000; 41: 441-453. [Persian] 

13- Jamwal RS, Mantri S. Utilisation of rice husk for derivation chemicals. Nandini Consultancy, global 

information Source for Chemical, Pharmaceutical and Allied Industries. Available from: URL: 

http://www.nandinichemical.com/2007febjournal.html. 

 14- Kun E. Development of a foamed emulsion bioreactor for air pollution control [Ph.D Thesis]. California 

Reverside, Univ: 2005. 

15- Abumaizar RJ, Kocher W, Smith EH. Biofiltration of BTEX contaminated air streams using compost-

activated carbon filter media. Journal of Hazardous Materials 1998; 60: 111-126. 

16- Baquerizo G, Masetre J P, Sakuma T, et al. A detailed model of a biofilter for ammonia removal: Model 

parameters analysis and model validation. Chemical Engineering Journal 2005; 113: 1-10. 

17- Malhautier L, Gracian C, Roux J-C, et al. Biological treatment process of air loaded with an ammonia 

and hydrogen sulfide mixture. Chemosphere 2003; 50(1): 145-153. 

18- Sheridan B, Curran T, Dodd V, et al. Biofilteration of odour and ammonia from a pig unit- a pilot-scale 

study. Biosystem Engineering 2002; 82 (4): 441-453. 

 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

24
-0

9-
23

 ]
 

                               7 / 8

https://tbj.ssu.ac.ir/article-1-1797-fa.html


�0 

���"��(+�"H�"&�*��4�'*'�*�&��&���-5����R'*�"O�F>G�$"H(I�'�*��H�$H��N�<.*����*(&ZZZ� ����

Relationship between Pressure Drop and H2S Elimination Capacity and Mass Loading Rates 

in Bifiltration Using Activated Sludge and Mixed Activated Sludge and Rice Husk Silica 

 
Mehdinia S M* (Ph.D) Abdul Latif P** (Ph.D) Taghipour H ***(Ph.D)  
*Corresponding author: Assistant Professor, Department of Environmental Health, Semnan University of Medical 

Sciences, Semnan, Iran.  
**Assistant Professor,Department of Environmental Sciences, University Putra Malaysia, 43400 Serdang, Selangor 

Darul Ehsan, Malaysia. 
***Assistant Professor,Department of Environmental Health Engineering, Tabriz University of Medical Sciences, 

Tabriz, Iran. 

 
Abstract 

Background: In recent years researchers have shown that increasing in pressure drop and low 

amount of elimination capacity are two main limitations of  biofiltration systems in pollutants 

treatment. Therefore, the main goal of this study was to investigate the relationship between 

pressure drop and hydrogen sulfide (H2S) elimination capacity with different mass loading rates in 

biofiltration system using activated sludge and mixed activated sludge and rice husk silica as 

packing materials.  

Methods: Two poly vinyl chloride (PVC) filters with one liter of prepared bed were tested for each 

filter. Dried activated sludge was collected from Putrajaya sewage treatment plant in Malaysia. The 

system was tested from different empty bed residence time (EBRT) from 30 to 90 sec and different 

H2S mass loading rate from 18.36 to 54 gm
-3

h
-1

.  

Results: Based on the statistical analysis of Pearson correlation, there was a direct and very high 

relationship between the increasing hydrogen sulfide mass loading rate and the amount of pressure 

drop in the both packed filters (p<0.01). Also, with the H2S mass loading rate of 54 gm
-3

h
-1 

and 

EBRT of 30 s, the maximum elimination capacity was obtained in the activated sludge and mixed 

rice husk silica with dried activated sludge packed filters up to 52.32 and 44.33, respectively. 

Moreover, based on the statistical analysis of the Pearson correlation, there was a direct and very 

high corelatior  between the increasing H2S mass loading rate and the amount of pressure drop in 

the both filters (p<0.01). After 53 days of operating time and 54 gm
-3

h
-1 

of mass loading rates, the 

maximum pressure drop reached to 3.0 and 8.0 (mm H2O) for the mixed rice husk silica with dried 

activated sludge packed and dried activated sludge packed filters, respectively.   

Conclusion: Based on the results of  the study, there is a direct and positive relationship between 

the increasing H2S mass loading rate and the amount of pressure drop and elimination capacity in 

both filters, but mixed rice husk silica with dried activated sludge showed higher elimination 

capacity and lower pressure drop.  

Keywords: Hydrogen sulfide, Elimination capacity, Pressure drop, Activated sludge, Rice 
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