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Abstract
Background and aims: Despite increasing concerns about hospital waste management, scant

attention has been paid to hospitals and medical research laboratories. These effluents contain
pathogenic microorganisms, incomplete metabolized Pharmaceutical, radioactive elements and
other toxic chemicals. The purpose of present work is evaluation of hospitals wastewater treatment
plants performance of Iran University of medical science, analysis and comparison of the
pollutants' removal and sludge quality with the national standards (Iran EPA).

Methods: in this study that was conducted over a period of 6 months, 4 hospitals were selected
out of hospitals of Iran University of medical science. Once in each month were sampled and
Totally 72 Samples were obtained (including 6 samples from treatment plant input, treatment
plant effluent and 6 samples from return activated sludge), respectively.

Results: The results showed that Shahid Hasheminejad hospital using integrated fixed activated
sludge had the highest efficiency in removal of COD, BOD5 and TSS and Sludge quality meet the
B class of EPAstandard.

Conclusion: Shahid Hasheminejad hospital wastewater treatment plant had the best
performance, because of its treatment system and capability of treating variable organic and
hydraulic loading and simple operation and maintenance.   

Keywords: Integrated fixed film activated sludge, hospital, wasted sludge, wastewater
treatment plant 
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š¯öí 5  ò½~õ ®øó̄û àýÙý“ ê›ô ‘÷êý̄ÿ ®² ø³

üâ }́ ‘ÁÙýú ©~òú ø~ }̧“.  îý~òåýô ‰~²}î’³ø~ÿ ST|$
ST/SV|$  RUOS|ö  NPM| àëýÙ³ñ î̄Ø÷Ðþ ®² ê›ô
‘ÁÙýú ©~òú ø~ …ú ‘³‘ý‡ …³}…³ 77/1%$ 37/0$
h.sv.g/2Ogm|80/3 ö 015*7/7 îþ …~¼¯.

®² }¼á~í 1$ 2 ö 3îý~òåýô DOC|$ 5DOB|$  SST|®²
ø³ üâ }́ ‘ÁÙýú ©~òú ø~ …~ }̧’~ò̄}²®ø~ÿ ̧~́î~õ
¥Ù~Ì“ î¦ýÊ ́ü¹“ šù“ ‘ªëýú ö ®ØÒ ®² {̂ ø~ÿ
¸É¦þ ö îÁ~²Û {…ý~²ÿ ö à½~ö²ÿ́ îÝ~ü¹ú ¼¯û
}̧“.  |

š¯öí 6 à~²}üþ ‘ÁÙýú Ø~Äé̂ …ýï~²̧’~õ ø~ÿ

}²́ü~…þ Ðïëá³® ‘ÁÙýú ©~òú Ø~Äé̂ ....74

ØÁëó~îú®ö²û6$ ¼ï~²û 4$  ́î¹’~õ8831

š¯öí 5-àýÙý“ ê›ô ‘÷êý̄ÿ ®² ‘ÁÙýú ©~òú Ø~Äé̂ …ýï~²̧’~õ ø~ÿ î÷²® îÉ~êÑú

¼áì 3- òï÷®}² îÝ~ü¹ú îý~òåýô  SST|‰¹~̂ ©³öšþ …~ }̧’~ò̄}²® ̧~́î~õ
¥Ù~Ì“ î¦ýÊ ́ü¹“ šù“ ‘ªëýú ö ®ØÒ ®² {…ù~ÿ ̧É¦þ ö îÁ~²Û
à½~ö²́ÿ ö {…ý~²ÿ

š¯öí 6- î’÷̧Ê à~²}üþ ø³ üâ }́ ‘ÁÙýú ©~òú ø~ ®² ¥±Û ‰~²}î’³ø~ÿ DOC|$  5DOB|ö SST|



î÷²® îÉëÑú ²} ®² ¥±Û {èüó̄û ø~ÿ DOC|$ 5DOB|$
SST|ö  NPM| àëýÙ³ñ î̄Ø÷Ðþ ò½~õ îþ ®ø¯.
øï~òÉ÷² àú ®² š¯öí î½ªÂ }̧“ ‘ÁÙýú ©~òú
Ø~Äé̂ …ýï~²̧’~õ ¼ùý̄ø~¼ïþ ò·}® ®² î›ï÷Ó
…~è‘³üô à~²}üþ ²} ®}¼’ú }̧“.  |

…¦̃  |ö ò’ý›ú| äý³ÿ
øï~òÉ÷²ÿ àú ®² š¯öí 3 {î̄û }̧“$ îý~òåýô

‰~²}î’³ø~ÿ DOC|$ 5DOB|ö SST|‘ÁÙýú ©~òú|ø~ …ú
‘³‘ý‡ …³}…³   l/gm|6/434$  l/gm|7/442 ö  l/gm|7/991
îþ|…~¼¯. î½ªÁ~” Ø~Äé̂ ©~ñ ö²ö®ÿ …ú ‘ÁÙýú
©~òú ø~ ò½~õ ®}® àú Ø~Äé̂ ‘÷êý̄ÿ }́ òÍ³ ¼”̄
{ê÷®äþ ®² ä³öû Ø~Äé̂ ø~ÿ î’÷̧Ê Ü³}² ®}²®.
î’÷̧Ê ̧³}òú Ø~Äé̂ ‘÷êý̄ÿ ®² …ýï~²̧’~õ ø~ÿ
î÷²® …³²̧þ ¥¯ö®  d.deb/L|21/748 îþ …~¼¯.
¸³}òú ‘÷êý̄ Ø~Äé̂ …³}ÿ î³}à� ®²î~òþ …ýô 0051- 066
ö 4151- 266 êý’³ …ú }́}ÿ ø³ ‘ª“ °à³ ¼¯û
}̧“]01$11[. ò¹†“  DOC/5DOB|Ø~Äé̂ ‘÷êý̄ÿ

®² …ýï~²̧’~õ|ø~ …³}…³ 65/0 îþ|…~¼¯. øï¢óýô  Hp
|Ø~Äé̂ ö²ö®ÿ …ýô 1/7- 7/7 îþ|…~¼¯. …~ ‘÷šú …ú
ò¹†“  DOC/5DOB| àú …³}…³ 5/0 ü~ …�²ä’³ }̧“ ö

Hp|Ø~Äé̂$ }üô ò÷Ó Ø~Äé̂ …ú Ðó÷}õ Ø~Äé̂ Ü~…ì
‘ÁÙýú …ú ö̧ýëú ²ö¿ ø~ÿ …ý÷ê÷¶üáþ î¦¹÷̂
îþ|¼÷® ]01$21[. ®²šú ¥³}²” Ø~Äé̂ òý� ‘~…Ñþ }́
®²šú ¥³}²” ø÷}̧“ …ú È÷²ÿ àú ®² î~û ø~ÿ ä³ñ ̧~í
îý�}õ {õ }Ø�}ü¾ ö ®² î~û ø~ÿ ̧³® ̧~í à~ø¾ îþ
ü~…̄]31[.

š¯öí 6 à~²}üþ ø³ üâ }́ ‘ÁÙýú ©~òú ø~ ²} ®² ¥±Û
DOC|$  5DOB|ö  SST|ò½~õ îþ ® ø¯. …~è‘³üô ¥±Û
SST|®² ‘ÁÙýú ©~òú Ø~Äé̂ …ýï~²̧’~õ Øý³öä́³
î½~ø¯û ¼¯ àú Ðë“ {õ îý�}õ …~²ä±}²ÿ øý̄²öêýáþ
)ROS(|…¹ý~² ‰~‚ýô ²öÿ ö}¥¯ ‘ú ò½ýóþ •~ò÷üú îþ
…~¼¯) d.2m/3m|6/2(. àï’³üô à~²}üþ ¥±Û
š~î̄}” îÑëÞ î³…÷Ë …ú ̧ý¹’ð ‘ÁÙýú Ø~Äé̂
…ýï~²̧’~õ ¼ùý̄ îÉù³ÿ …÷®û ö …³}…³ 52 ®²À¯ îþ
…~¼¯. Ðë“ à~²}üþ ‰~‚ýô ̧ý¹’ð ®² ¥±Û  SST
|îþ|‘÷}ò̄ …ú Ðë“ îý�}õ …~²ä±}²ÿ øý̄²öêýáþ ò¹†’~ ́ü~®
²öÿ ¥÷Ä¢ú ‘ú ò½ýóþ •~ò÷üú …~¼¯)d.2m/3m|32(.

î¦¯ö®û  ROS|…³}ÿ ́èí ̧~́ø~ÿ •~ò÷üú ®² ̧ý¹’ð
ê›ô ØÑ~í ø÷}®øþ ä¹’³®û ®² š³ü~õ î’÷̧Ê
d.2m/3m|21- 8 ö ®² š³ü~õ ‰ýâ  d.2m/3m|23- 42
°à³ ¼¯û }̧“]1[. …ú ®êýì ‘ª³ü‡ Øéã ®² îÝ~®ü³
…¹ý~² …~èÿ c|$ ÔëÍ“ š~î̄}” îÑëÞ ®² ‰¹~̂
Ø³}üó̄ø~ÿ ø÷}®øþ ä¹’³®û îïáô }̧“ }́ 07 ‘›~ö´
òï~ǖ]41[. …~è‘³üô ö àï’³üô ²}ò̄î~õ ¥±Û  DOC|ö
5DOB|…ú ‘³‘ý‡ ®² …ýï~²̧’~õ ø~ÿ ¼ùý̄ ø~¼ïþ|ò·}®
ö ¼ùý̄ îÉù³ÿ î½~ø¯û ¼¯. à~²}üþ ¥±Û
5DOB|…³}ÿ ̧ý¹’ð ‘ÁÙýú ê›ô ØÑ~í ø÷}®øþ
ä¹’³®û …ýô 59- 57 ®²À¯ îþ …~¼¯]41[.  |

…ú ®êýì ö²ö® ‰¹~̂ }üô ‘ÁÙýú ©~òú ø~ …ú îó~…Ò {̂
¸É¦þ ü~ }̧’Ù~®û }́ {õ ø~ …³}ÿ îÁ~²Û à½~ö²ÿ́ ö
{…ý~²ÿ$ Ü~…ëý“ ®ØÒ$ ‘ªëýú ö }̧’Ù~®û î›¯® }́ ‰¹~̂ }́
}øïý“ öü·û }ÿ …³©÷²®}² }̧“.

îÝ~ü¹ú }Ð̄}® …̄“̧ {î̄û …~ }̧’~ò̄}²®ø~ÿ ̧~́î~õ
¥Ù~Ì“ }́ î¦ýÊ ́ü¹“ àú ®² š¯öí 2 {î̄û ö
òï÷®}²ø~ÿ  1 $ 2ö  3 ò½~õ îþ ®ø¯ àú ‘óù~ ®² …ýï~²̧’~õ
¼ùý̄ ø~¼ïþ ò·}® îý~òåýô DOC|$  5DOB|ö  SST|…~
}̧’~ò̄}²® ̧~́î~õ ¥Ù~Ì“ î¦ýÊ ´ü¹“ ®}²}ÿ
}©’éÛ îÑóþ ®}² îþ …~¼¯ ö ‰¹~̂ Ü~…ëý“ ‘ªëýú …³}ÿ
îÁ~²Û à½~ö²ÿ́ ö {…ý~²ÿ ²} ®}²® )1000/0<P :DOC|$
1000/0 <P :5DOB|ö 1000/0<P :SST|(. …~ ‘÷šú …ú
š¯öí 2  ö îÝ~ü¹ú îÝ~®ü³ ̧ó›¾ ¼¯û …³}ÿ  NPM
| àëýÙ³ñ î̄Ø÷Ðþ …~ }̧’~ò̄}²® ø~ÿ î÷š÷® ®² ²}…Éú …~
îÁ~²Û à½~ö²ÿ́ ö {…ý~²ÿ }©’éÛ îÑó~®}²ÿ …ýô
îý~òåýô }üô ‰~²}î’³ ö }̧’~ò̄}²® î½~ø¯û îþ ä³®® ö
‰¹~̂ øý£ üâ }́ …ýï~²̧’~õ ø~ }́ òÍ³ îýá³ö…þ Ü~…ì
}̧’Ù~®û šù“ îÁ~²Û à½~ö²́ÿ ö {…ý~²ÿ òïþ …~¼¯.  |

®² ²}…Éú …~ Ü~…ëý“ ‘ªëýú ö ®ØÒ ‰¹~̂ ‘ÁÙýú ©~òú
Ø~Äé̂ …ýï~²̧’~õ ø~ÿ î÷²® îÉ~êÑú ®² {…ù~ÿ
¸É¦þ$ îÝ~ü¹ú î÷}²® ̧ó›¾ ¼¯û …~ }̧’~ò̄}²®ø~ÿ
¸~́î~õ îó̄²Ÿ ®² š¯öí 2 ®² î÷²® NPM | àëýÙ³ñ
î̄Ø÷Ðþ ò½~õ ®}® àú øýœ üâ }́ …ýï~²̧’~õ|ø~
ò’÷}ò¹’ó̄ }̧’~ò̄}²® ̧~́î~õ …³}ÿ ‘ªëýú ö ®ØÒ ®²
{…ù~ÿ ̧É¦þ ²} òý� …³{ö²®û òï~üó̄ ö  NPM  | àëýÙ³ñ
î̄Ø÷Ðþ …~ }̧’~ò̄}²® }©’éÛ îÑó~®}²ÿ ®}²®. }́
îÝ~ü¹ú ò’~üœ …ú ®̧“ {î̄û …~ }̧’~ò̄}²® ö òï÷®}²

ØÁëó~îú®ö²û6$ ¼ï~²û 4$  ́î¹’~õ8831

84Ðëþ }à†³ ®øÝ~õ àóæ ́ü’÷õ ö øïá~²}õ



¼áì3 ®²îþ ü~…ýð àú îý~òáýô  SST|®² ‰¹~̂
©³öšþ ‘ÁÙýú ©~òú Ø~Äé̂ …ýï~²̧’~õ ø~ÿ
Øý³öä́³$ øÙ“ ‘ý³ ö ¼ùý̄ø~¼ïþ ò·}® ®}²}ÿ }©’éÛ
îÑó~®}²ÿ …~ }̧’~ò̄}²® îþ …~¼¯ )…ýï~²̧’~õ Øý³öä́³
1000/0<P|$ …ýï~²̧’~õ øÙ“ ‘ý³ 10/0 <P|ö …ýï~²̧’~õ
¼ùý̄ø~¼ïþ ò·}® 1000/0<P|(. ®² î›ï÷Ó øý£ à̄}ñ
}́ …ýï~²̧’~õ ø~ ò’÷}ò¹’ó̄ }̧’~ò̄}²® ̧~́î~õ ²} ®² î÷²®
ø³ ̧ú {èüó̄û DOC|$  5DOB|ö  SST|…³{ö²®û òï~üó̄.
îÉ~êÑú|}ÿ àú ²öÿ ‰¹~̂ ©³öšþ }́ ‘ÁÙýú ©~òú
Ø~Äé̂ …ýï~²̧’~õ }î~ñ ©ïýóþ )²û( }²öîýú }ò›~ñ
¼¯û }̧“ òý� ä÷ü~ÿ Ð̄ñ àýÙý“ îó~̧‡ }üô ‰¹~̂
šù“ ®ØÒ …ú {̂ ø~ÿ ̧É¦þ îþ …~¼¯. î’÷̧Ê
ÔëÍ“  DOC|$ 5DOB|$  SST|‰¹~̂ ‘ÁÙýú ©~òú
Ø~Äé̂ }üô …ýï~²̧’~õ$ …ú ‘³‘ý‡ îÑ~®í 473$ 5/06 ö
06 îýëþ ä³ñ ®² êý’³ …÷®û ö ‘Ñ̄}® àëýÙ³ñ ø~ÿ î̄Ø÷Ðþ
{õ …ý¾ ‘³ }́ 0001 Ð̄® ®² 001 ̧þ ̧þ îþ …~¼¯]5[. }́
È³Û ®üå³ ò’~üœ ‘¦ÝýÝ~” }ò›~ñ ¼¯û ²öÿ ‘ÁÙýú ©~òú
Ø~Äé̂ …ýï~²̧’~õ ¼ù¯}ÿ à~²ä³ ü�® ò½~õ ®øó̄û
²}ò̄î~õ ¥±Û DOC|$ 5DOB|$  SST|ö NPM | àëýÙ³ñ
î̄Ø÷Ðþ …ú ‘³‘ý‡ 7/38%$ 4/68%$ 6/87% ö 51/99%
…÷®û }̧“ àú …~ îÝ~ü¹ú {õ …~ }̧’~ò̄}²® ̧~́î~õ ¥Ù~Ì“
î¦ýÊ ́ü¹“ }ü³}õ$ }̧’Ù~®û î›¯® ‰¹~̂ î÷²® òÍ³
šù“ ØÅ~ÿ ̧†� }́ òÍ³ àëýú ‰~²}î’³ø~ …ú š�
NPM|îó~̧‡ îþ|…~¼¯]51[.     |

|®² ²}…Éú …~ öÄÑý“  ê›ô ø~ÿ ®ØÑþ$  |ò¹†“
ST/SV|®² ê›ô ø~ÿ ©~ñ ö ‘̀†ý“ ¼¯û …ú ‘³‘ý‡ 57/0
ö 6/0 îþ …~¼¯]61[. îý~òåýô ò¹†“  ST/SV|®² ê›ô
‘ÁÙýú ©~òú ø~ …³}…³ 37/0 îþ|…~¼¯ àú …~ }̧’~ò̄}²®
î÷š÷® ®}²}ÿ }©’éÛ îÑó~®}²ÿ îþ …~¼¯ )1000/0<P|(.
|îý�}õ îÁ³Û öü·û }à¹ý·õ ) RUOS|( ®² ê›ô ø~ÿ
øÅð ¼¯û …~ǖ àï’³ ü~ î¹~öÿ  h.sv.g/2o gm|2

…~¼¯]61[. îý~òåýô îÁ³Û }à¹ý·õ ®² ê›ô ‘ÁÙýú
©~òú ø~ …³}…³  h.sv.g/2o gm|80/3 îþ …~¼¯ àú

}©’éÛ îÑó~®}²ÿ …~ }̧’~ò̄}²® ®}²® )1000/0<P|(.  |
²òæ ö …÷ÿ ê›ô ø~ÿ øÅð ¼¯û …ú È÷² ø÷}́ÿ Üù÷û

}ÿ ‘~ Üù÷û }ÿ ‘ý³û ö …̄öõ …÷ÿ {́}²®øó̄û îþ …~¼¯]01[.
²òæ ö …÷ÿ ê›ô }üô ‘ÁÙýú ©~òú ø~ Ðï÷î~ Üù÷û }ÿ ‘ý³û
ü~ à~îé ‘ý³û …÷®û ö ®}²}ÿ …÷ÿ ‘ÑÙô ø¹’ó̄ àú …~ ¼³}üÊ
ê›ô ø~ÿ øÅð ¼¯û à~îé ‘Ù~ö” ®}²®.  |

…ÑÅþ }́ î¦ÝÝýô ê›ô ø~ÿ ¥~Àì }́ ‘ÁÙýú
Ø~Äé̂ …ú ²ö¿ ê›ô ØÑ~í ø÷}®øþ ä¹’³®û ²} ®²
À÷²” Ðïëá³® …ùýóú ̧ý¹’ð ‘̀†ý“ ¼¯û îþ ®}òó̄$
®² À÷²‘þ àú Ð̄û }ÿ ®üå³ ê›ô }üô ̧ý¹’ð ø~ ²} ©~ñ
®}ò¹’ú ö ‘̀†ý“ {òù~ ²} Ü†ì }́ ®ØÒ }š’ó~̂ ò~‰±ü³ îþ
®}òó̄]41[. ò’~üœ {î́~ü½~” }ò›~ñ ¼¯û …³öÿ ê›ô
®ØÑþ }üô ‘ÁÙýú ©~òú ø~ ò½~õ ®}® àú }üô ê›ô ø~ øý£
üâ }́ îÑý~²ø~ÿ ‘`†ý“ òÍý³ ò¹†“ ST/SV|$
RUOS|ö ¼~©Â ²òæ ö …÷ÿ  ²} ò̄}²ò̄]71[. îÝ~ü¹ú
ò’~üœ …ú ®̧“ {î̄û ®² }üô ‘¦ÝýÞ …~ }̧’~ò̄}²®ø~ î÷ǖ
}üô î÷Ä÷Ó îþ …~¼¯. }́ šïëú Ðëì Ð̄ñ ‘̀†ý“ ê›ô
®² }üô ‘ÁÙýú ©~òú ø~$ ¼³}üÊ ò~îÉë÷̂ ²}ø†³ÿ }̧“
àú ̧†‡ }©’éí ®² ²öò̄ ‘ÁÙýú Ø~Äé̂ ö Ð̄ñ ‘̀†ý“
ê›ô îþ ä³®®.

|®² ²}…Éú …~ }²´ü~…þ Ü~…ëý“ ®ØÒ ö }̧’Ù~®û î›¯®
ê›ô|ø~ÿ ®ØÑþ$ ®² ¥~í ¥~Ä³ }̧’~ò̄}²® ö îÝ³²}”
©~Àþ }́ È³Û ̧~́î~õ ¥Ù~Ì“ î¦ýÊ ́ü¹“ à½÷²
…³}ÿ ®ØÒ ö }̧’Ù~®û î›¯® }́ ê›ô ø~ÿ ®ØÑþ }́ ‘ÁÙýú
©~òú ø~ÿ Ø~Äé̂ à½÷² }²}‚ú ò½¯û }̧“]81[. …ú
øïýô ®êýì …³}ÿ …³²̧þ Ü~…ëý“ ®ØÒ ö }̧’Ù~®û î›¯®
}́ }üô ê›ô ø~ …~ü¹’þ }́ }̧’~ò̄}²® ̧~ü³ à½÷²ø~ î~òó̄
}̧’~ò̄}²®ø~ÿ ̧~́î~õ ¥Ù~Ì“ î¦ýÊ ́ü¹“ }ü~è”
î’¦¯û  )APESU(|}̧’Ù~®û à³®]91$ 02$ 12[.  |

}üô ̧~́î~õ ê›ô ø~ÿ ‘÷êý̄ÿ ®² ‘ÁÙýú ©~òú ø~ÿ
Ø~Äé̂ ²} …³ î†ó~ÿ ¼~©Â ø~ÿ îýá³ö…þ ) NPM|
àëýÙ³ñ î̄Ø÷Ðþ ö ä÷òú ̧~êï÷òé$ öü³ö» ø~ÿ ²ö®û
}ÿ ö ‘ªð }òåì ́ò̄û( …ú ®ö àé»  A|ö  B|‘Ý¹ýð à³®û ö
}̧’Ù~®û }́ }üô ê›ô ø~ ²} …ú î¦ì ø~ÿ ©~Àþ î¦¯ö®
îþ àó̄.  |

…³ }̧~» }üô ‘Ý¹ýð …ó̄ÿ ê›ô ø~ÿ ®}²}ÿ àé»
A|…~ǖ ®}²}ÿ ‘³}àð àëýÙ³ñ î̄Ø÷Ðþ àï’³ }́
ST.g/NPM|0001$ ‘³}àð ä÷òú ̧~êï÷òé àï’³ }́
ST.g4/NPM|3$ ‘³}àð öü³ö» ø~ÿ ²ö®û }ÿ àï’³ }́
ST.g4/UFP|1 ö ‘³}àð ‘ªð }òåì àï’³ }́
ST.g4/AVO|1 …~¼ó̄. ê›ô ø~üþ àú ®² }üô àé»
Ü³}² îþ| äý³ò̄ î›~́ò̄ …̄öõ øý£ î¦¯ö®ü’þ ®ØÒ ü~ ®²
àý¹ú ö Ì³öÛ ®üå³ …³}ÿ à~²…³® ²öÿ ́îýô }̧’Ù~®û
¼÷ò̄. ê›ô ø~ÿ àé»  B |…~ǖ ‘³}àð àëýÙ³ñ î̄Ø÷Ðþ
àï’³ }́  ST.g/NPM|601*2 ®}¼’ú …~¼ó̄. }̧’Ù~®û }́

}²́ü~…þ Ðïëá³® ‘ÁÙýú ©~òú Ø~Äé̂ ....94

ØÁëó~îú®ö²û6$ ¼ï~²û 4$  ́î¹’~õ8831



ØÁëó~îú®ö²û6$ ¼ï~²û  4$ ́î¹’~õ8831

}üô ê›ô ø~ ²öÿ î¦Á÷è” Ô±}üþ$ Ðë÷Øú }ÿ ö Øý†³ÿ$
¡ïô|ø~$ ‰~²ã|ø~ ö ¥’þ šù“ ¡³}ÿ ¥ý÷}ò~”
î¦¯ö®ü“ ®}²®. }üô ê›ô ø~ ‘óù~ …³}ÿ }¥ý~ÿ }²}Äþ
ò~î³Ô÷̂ ö ü~ à~²…³® ®² šóåì ø~ îó~̧‡ ø¹’ó̄.   |

ò’~üœ …̄“̧ {î̄û }́ {́î~ü½~” àëýÙ³ñ î̄Ø÷Ðþ ²öÿ
ê›ô ‘ÁÙýú ©~òú Ø~Äé̂ …ýï~²̧’~õ ø~ÿ î÷²®
îÉ~êÑú ò½~õ ®}® àú îý~òåýô î¦’ïì ‘³üô ‘Ñ̄}®
àëýÙ³ñ î̄Ø÷Ðþ ®² ø³ ä³ñ š~î̄}” ©½â ê›ô
501*87/7 îþ …~¼¯ àú }©’éÛ îÑó~®}²ÿ …~ îÝ³²}”
àé»  A|®}²® )1000/0<P|(. îÝ~ü¹ú îý~òåýô …~ îÝ³²}”
àé»  B|ê›ô òý� }©’éÛ îÑó~®}²ÿ ²} ò½~õ ®}® ö ê›ô
}üô ‘ÁÙýú ©~òú ø~ ‘÷}ò¹“ }̧’~ò̄}²® àé»  B|²}
…³{ö²®û òï~ǖ )1000/0<P|(. …ó~…³}üô }üô ê›ô ‘óù~ îþ
‘÷}ò̄ …³}ÿ }¥ý~ÿ }²}Äþ ò~î³Ô÷̂ ö šóåì ø~ }̧’Ù~®û
¼÷®.  |

®² }üô ²}…Éú îÉ~êÑ~‘þ ²öÿ ‘ÁÙýú ©~òú ø~ÿ
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}Ǖ}î~” ́ü¹“ î¦ýÉþ$ ®² òÍ³ ä³Ø’ô }…�}²ø~ÿ
‘½÷üÝþ îó~̧‡ …³}ÿ …ýï~²̧’~õ ø~ÿ ²}ØÒ {ê÷®äþ$
}̧’Ù~®û }́ Ø³}üó̄ø~ÿ ̧~®û ö }²´}õ ‘̀†ý“ ê›ô î~òó̄
{øâ ́òþ$ ‘Õýý³ ®² }̧’³}‘·ÿ …ù³û …³®}²ÿ }́ ö}¥¯ø~ÿ
îª’ëÚ ‘ÁÙýú ©~òú ö òù~ü’~" }̧’Ù~®û }́ à~²àó~õ ö
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îó~…Ò 

}²́ü~…þ Ðïëá³® ‘ÁÙýú ©~òú Ø~Äé̂ ....15

ØÁëó~îú®ö²û6$ ¼ï~²û 4$  ́î¹’~õ8831

8. APHA, AWWA, WEF. Standard Method for the
Examination of Water and Wastewater, 19th Eds.,
Washington DC., USA. 1998.  

9. WHO. Analysis of Wastewater for use in
Agriculture-Alaboratory Manual of Parasitological and
Bacteriological techniques, Finland: WHO; 1996.

10. Tchobanoglous G. Burton F. Stensel D.
Wastewater Engineering; treatment, disposal, reuse, 3rd
ed. New York: McGraw-Hill; 2003. 

11. Nemerow NL. Agardy FJ. Sullivan P. Salvato JA.
Environmental Engineering, sixth edition. New Jersey:
Jon Wiley & Sons, Inc; 2009.

12. Crites R. Tchobanogolous G. Small and
Decentralized Wastewater Management Systems. New
York: McGraw Hill; 1998.

13. Mizanzade MB, Babamir SH. Barrasi karaeye
tasfiye khane fazeab shahrake ekbatan Tehran dar
salhaye 2000-2001. Kashan university of medical
sciences journal. 2003, 25: p. 40-47[Persian]. 

14. Benefield LD. Randal CW. Biological Process
Design for Wastewater treatment. Englewood Cliffs:
Prentice-Hill; 1980.

15. Purdara H, Zini M, Fallah J. Estefadeye mojadad
az pasab tasfieye shode bimarestani baraye abyari
fazaye sabz. Ab va fazelab journal. 2004, 49: p. 43-
49[Persian].

16. Farzadkia M, Taherkhani H. Barrasi keyfiat lajan
tasfiye khane fazelab shahre serkan va moghayese ba
estandardhaye zist mohiti jahate estafade mojadad dar
sale 2001. Mazandaran University of medical sciences
journal. 2005, 47: p. 19-25[Persian].

17. Farzadkia M, Nuriye N. Barrasi karaeye hazem
bihavazi dar tasbite lajan tasfiye khane fazelab shahre
serkan. Hamedan University of medical sciences
journal. 2003, 4: p. 31-37[Persian].

18. Farzadkia M. Meyarhaye behdashti estefade
mojadad az lajan fazelab shahri dar zamin. Ab va mohit
zist journal. 1999, 34: p. 33-38[Persian]. 

19. U.S. Environmental Protection Agency. Process
Design Manual-Land Application of Sewage Sludge
and Domestic Septage. EPA/625/R- 95/001; 1995.

20. U.S. Environmental Protection Agency. 40 CFR
Parts 257. Standards for the use and disposal of sewage
sludge; final rules Federal Reg 1993; 58(32): 9248.

21. U.S. Environmental Protection Agency. Control
of Pathogens and Vector Attraction in Sewage Sludge.
EPA/625/R-92/013; 2033.

22. Bina B, movahedian AH, Amin AA. Barrasi
keyfiat lajan khoshk shode tasfiye khanehaye fazelab
Esfahan va karborde an baraye masarefe mokhtalef. Ab
va fazelab journal. 2004, 49: p. 34-42[Persian].

1. Javadi Z. Barrasi nahveye tasfie va dafe
fazelabhaye bimarestanhaye vabaste be daneshgahe
olum pezeshkiye Iran va taen mizan sarane fazelab.
Poroje tahghighati. 1997[Persian]. 

2. Sarafraz SH. Khani MR. Yaghmaeian K. quality
and quantity of hospital wastewaters in Hormozgan
province. Iranian journal of environmental health
science and engineering; 2007, 1: p. 43-50. 

3. Majlesi M. Barrasi vaziate dafe fazelab va keyfiyate
pasabe khoruji dar bimarestanhaye daneshgahe olum
pezeshkiye shahid beheshti. Tarhe pazhuheshi. Tehran.
1998[Persian].

4. Yusefi Z, Ghuchani M. Karaeye tasfiye khane
fazelabe bimarestanhaye amuzeshi sari dar hazfe
koliforme madfue. Behdashte mihit seminar.2005,
8[Persian].

5. Khorsandi H, Navid-juy N. barrasi mizan karaee
tasfiye khane fazelab bimarestane emem khomeyni
orumiye da sale 2003 va eraeye rahkarhaye monaseb
bahrebardari. Orumiye university of medical sciences
journal; 2005, 1: p. 1-6[Persian]. 

6. Binavapur M, Kulivand A, Sabzevari A and
hamkaran. Emkansanjiye estefade mojadad az pasab
tasfiye khane fazelab bimarestan hamedan baraye
abyari fazaye sabz. Ab va fazelab journal; 2007, 18: p.
83-87[Persian].

7. Sazman hefazate mohit zist. Zavabet va
estandardhaye zist mohiti dar zamineye mohite ziste
ensani. 2003, p. 53-54[Persian].


