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اﻟﺨﻼﺻــﺔ
ﻳﻘﺪم هﺬا اﻟﻌﻤﻞ ﻣﺴﺎهﻤﺔ ﻓﻲ ﺗﻄﻮﻳﺮ ﺗﻘﻨﻴﺎت ﻣﺘﻘﺪﻣﺔ و اﻗﺘﺼﺎدﻳﺔ ﻟﺘﻨﻘﻴﺔ اﻟﻤﻴﺎﻩ اﻟﻌﺎدﻣﺔ  ،وذﻟﻚ ﻓﻲ إﻃﺎر اﻟﺠﻬﻮد اﻟﺘﻲ
ﺗﺮﻣﻲ إﻟﻰ ﺗﺤﻘﻴﻖ أهﺪاف اﻷﻟﻔﻴﺔ اﻟﺠﺪﻳﺪة ﻓﻲ اﻟﺤﺼﻮل اﻵﻣﻦ ﻋﻠﻰ ﺧﺪﻣﺎت اﻟﻤﻴﺎﻩ واﻟﺼﺮف اﻟﺼﺤﻲ ﺑﺤﻠﻮل ﻋﺎم
٢٠٢٥م .اﻟﻄﺮﻳﻘﺔ اﻟﻜﻬﺮوآﻴﻤﻴﺎﺋﻴﺔ هﻲ واﺣﺪة ﻣﻦ اﻟﺘﻘﻨﻴﺎت اﻟﺘﻲ ﻳﻤﻜﻦ اﺳﺘﺨﺪاﻣﻬﺎ ﺑﻔﻌﺎﻟﻴﺔ ﻓﻲ ﻣﻌﺎﻟﺠﺔ اﻟﻤﻴﺎﻩ اﻟﻌﺎدﻣﺔ.
وﻗﺪ ﺗﻢ ﻓﻲ هﺬا اﻟﻌﻤﻞ ﻣﻌﺎﻟﺠﺔ ﻣﻴﺎﻩ اﻟﺼﺮف اﻟﺼﺤﻲ آﻬﺮوآﻴﻤﻴﺎﺋﻴﺎً ﻹزاﻟﺔ ﻣﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي )(BOD
ﺑﺎﺳﺘﺨﺪام أﻗﻄﺎب ﻓﻮﻻذﻳﺔ  ،ﺣﻴﺚ ﺗﻢ ﺑﺤﺚ اﻷآﺴﺪة اﻟﻜﻬﺮﺑﺎﺋﻴﺔ واﻟﺘﺨﺜﻴﺮ اﻟﻜﻬﺮﺑﺎﺋﻲ آﺂﻟﻴﺘﻴﻦ ﻣﻨﻔﺼﻠﺘﻴﻦ ﻹزاﻟﺔ ﻣﺘﻄﻠﺐ
اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﺬاﺋﺐ واﻟﻌﺎﻟﻖ ﻋﻠﻰ اﻟﺘﻮاﻟﻲ .وﻗﺪ وُﺟﺪ أن أﻋﻠﻰ إزاﻟﺔ ﻟﻤﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﺬاﺋﺐ آﺎﻧﺖ
 ، %٦١٫٣٤و ﺣﺪﺛﺖ ﻋﻨﺪ اﺳﺘﺨﺪام ﺗﻴﺎر ﻗﻴﻤﺘﻪ  ٠٫٢أﻣﺒﻴﺮ  ،وﺑﻌﺪ رﻓﻊ اﻟﺘﻴﺎر ﺗﺄﺛﺮت اﻹزاﻟﺔ ً
ﺳﻠﺒﺎ .وﻳﻌﺰى اﻧﺨﻔﺎض
آﻔﺎءة إزاﻟﺔ ﻣﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﺬاﺋﺐ ﻋﻨﺪ اﻟﺘﻴﺎرات اﻟﻌﺎﻟﻴﺔ ﻻرﺗﻔﺎع اﻷس اﻟﻬﻴﺪروﺟﻴﻨﻲ اﻟﺬي ﻳﺘﺴّﺒﺐ ﻓﻲ
إﻋﺎﻗﺔ إﻧﺘﺎج ﺣﻤﺾ اﻟﻬﻴﺒﻮآﻠﻮرس واﻟﻤﺆآﺴﺪات اﻷﺧﺮى  ،آﻤﺎ وﺟﺪ أن آﻔﺎءة إزاﻟﺔ ﻣﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﻌﺎﻟﻖ
ﻣﻦ ﺧﻼل ﺁﻟﻴﺔ اﻟﺘﺨﺜﻴﺮ اﻟﻜﻬﺮﺑﺎﺋﻲ ﺗﺮﺗﻔﻊ ﺑﺎرﺗﻔﺎع ﻗﻴﻤﺔ اﻟﺘﻴﺎر و زﻣﻦ اﻟﺘﻼﻣﺲ .وﻳﺮﺟﻊ هﺬا اﻻرﺗﻔﺎع ﻓﻲ آﻔﺎءة اﻹزاﻟﺔ
ﻟﻼرﺗﻔﺎع ﻓﻲ آﻤﻴﺔ اﻟﻤﺨﺜـّـﺮ اﻟﻤﺘﺤﺮر آﻠﻤﺎ ارﺗﻔﻊ اﻟﺘﻴﺎر و زﻣﻦ اﻟﺘﻼﻣﺲ .وﺑﺎﻟﻨﺴﺒﺔ ﻟﻜﻔﺎءة إزاﻟﺔ ﻣﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ
اﻟﺤﻴﻮي اﻟﻜﻠﻲ ﻣﻦ ﺧﻼل ﺁﻟﻴﺘﻲ اﻹزاﻟﺔ ﻣﻌﺎ ﻓﻘﺪ ﺗﺒﻴﻦ أﻧﻬﺎ ﺷﺒﻴﺔ ﻟﻜﻔﺎءة إزاﻟﺔ ﻣﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﺬاﺋﺐ ﻣﻦ ﺣﻴﺚ
اﻟﺘﻮﺟﻪ .وأﻋﻠﻰ إزاﻟﺔ ﻟﻤﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﻜﻠﻲ آﺎﻧﺖ  ، % ٨٤٫٥و ﺣﺪﺛﺖ ﻋﻨﺪ ﺗﻴﺎر ﻗﻴﻤﺘﻪ  ٠٫٢أﻣﺒﻴﺮ و زﻣﻦ
ﺗﻼﻣﺲ ﻗﻴﻤﺘﻪ  ٣٠دﻗﻴﻘﺔ .وﻗﺪ ﺗﺒﻴﻦ أن أﻓﻀﻞ ﻧﻤﻮذج ﺣﺮآﻲ ﻳﺤﺎآﻲ آﻔﺎءة إزاﻟﺔ ﻣﺘﻄﻠﺐ اﻷآﺴﺠﻴﻦ اﻟﺤﻴﻮي اﻟﺬاﺋﺐ
واﻟﻜﻠﻲ هﻮ اﻟﻨﻤﻮذج اﻟﻤﺘﺮاﻓﻖ أﻷﺳﻲ اﻟﺬي ﻳﻨﺪرج ﺿﻤﻦ ﻧﻤﺎذج اﻟﻨﻤﻮ اﻟﻤﺘﺸﺒﻊ.

*Address for Correspondence:
KFUPM Box 1960
King Fahd University of Petroleum & Minerals
Dhahran 31261, Saudi Arabia
e-mail: abukhari@kfupm.edu.sa

41

The Arabian Journal for Science and Engineering, Volume 30, Number 2C.

December 2005

Alaadin A. Bukhari

ABSTRACT
This work is an attempt to contribute to the development of advanced and cost
effective technologies for wastewater purification, which plays a crucial part in
achieving the goals of the new millennium for safe access to water and sanitation
services by the year 2025. The electrochemical process is one technology that can be
used effectively in treating wastewater. In this work raw municipal wastewater was
electrochemically treated for the removal of BOD, using stainless steel electrodes.
Electro-oxidation and electro-coagulation were investigated separately as the two
mechanisms of soluble and particulate BOD removals, respectively. The maximum
soluble BOD removal of 61.34 % occurred at a current of 0.2A, beyond which the
removal was adversely affected. The decrease of removal efficiencies for soluble BOD
at higher currents was attributed to the increase in pH, which resulted in hindering the
production of hypochlorous acid and other oxidizing agents. The removal efficiency of
particulate BOD through the electro-coagulation mechanism was shown to increase as
the current and contact time increased. This increase in removal efficiency was
attributed to the increase in the amount of coagulant released as the current and contact
time increased. The removal efficiency of total BOD, through the combined effects of
the electro-oxidation and electro-coagulation processes, showed similar trends as the
soluble BOD removal. The maximum removal efficiency of total BOD was 84.5%,
which occurred at a current of 0.2A and a contact time of 30 minutes. The kinetic
model that best simulates the removal efficiency trend of soluble and total BOD was
found to follow the Exponential Association Model, which is part of the Growth–
Saturation Models.
Key words: Environmental Engineering, Municipal Wastewater Treatment,
Electrochemical treatment Processes.
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