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 ƆǟǼȶƩǟ ǼɆȞȅ Ȁȶȝ ȴɆȽǟȀǣǙ 
 

 

 ةالمقدم

 ǧǠȵǟǼǺǪȅɎȱ ȻǠɆƫǟ ȻǾȽ ǦɆǵɎȍ ǼɅǼǶǪȱ ǦȢȱǠǣ ǦɆƵǟ ǧǟǽ ǦɆȥɀƨǟ ȻǠɆƫǟ ǦɆȝɀȹ Ǧȅǟǿǻ ǼȞǩ
) ǦǤȆȹ ȰȮȊǩ Ɣȱǟȿ ǦȶȾƫǟ ǿǻǠȎƫǟ ȸȵ ǠȽǿǠǤǪȝǠǣ ÛǦȦȲǪǺƫǟ95% (  ǦǣǾȞȱǟ ȻǠɆƫǟ ȸȵ ǥȀȥɀǪƫǟ

 ǠȾɆȥ ǦǤǝǟǾȱǟ ǳɎȵɉǟ ȂɆȭǟȀǩ ǥǻǠɅȂǣ ǦȪȲȞǪƫǟ ȰȭǠȊƫǟ ȐȞǣ ȸȵ ƆǠȞǩ ǠŒɀȭ ȴȡǿ ÛƁǠȞȱǟ Ž
 ǥǼƧɉǠǣ ǠȾǭɀȲǩ ȯǠȶǪǵǟ ȸȝ ɎȒȥ ÛǦȦȲǪǺƫǟ ǦɆǱɀȱɀɆƨǟ ǧǠȪǤȖȱǟȿ ǿɀǺȎȲȱ ǠȾȑȀȞǪȱ ǦǲɆǪȹ 

 

 
ǦɆȥɀƨǟ ȻǠɆƫǟ Ƃǟ ǡȀȆǪȱǟ ǠȾȺȮƹ Ɣȱǟ ǦǤȲȎȱǟȿ ǦȲǝǠȆȱǟ ǦɆȹǼƫǟ ǧɎȒȦȱǟȿ ǦɆȝǟǿȂȱǟ ȝ ǧǠȪǤȖȱǟ Ǝ

ǥǽǠȦȺȱǟ )ȰɆƤ1990 ( ǦȞȅȿ ǳɎȵɍǟ ȷǠǣȿǽ ǦɆȲǣǠȩ ɂȲȝ ǼȶǪȞǩ ǦɆȥɀƨǟ ȻǠɆƫǟ ǦɆȝɀȹ ȷǟȿ .
 ȴȚȞȵ ȁǠǪƢ ǽǟ ȻǠɆƫǟ ȻǾȽ Ǡŏ ȀƢ Ɣȱǟ ǦɆǱɀȱɀɆƨǟ ǧǠȪǤȖȱǟȿ ǦɆȥɀƨǟ ȻǠɆƫǟ ƙǣ ƆɀɅɍǟ ȯǻǠǤǪȱǟ

) ǦǶǪȦȱǟ ȸɅɀȮǩ Ƃǟ ǻɀȞǩ ǠŒǠǣ ɁɀȺɆȹ ǦȚȥǠƮ ɄȑǟǿǟLower fars ( ɃȿǠƩǟ  ȳɀȆǤƨǟ ɂȲȝ
ǒǠƫǟ Ž ȷǠǣȿǾȲȱ ǦɆȱǠȞȱǟ ǦɆȲǣǠȪȱǟ ǧǟǽ ǳɎȵɉǟȿ ǧǟǿǼɅǠŒɍǟȿ  

 ) Al-Sawaf, 1970  ( Ǧȅǟǿǻ ǧȀȾșǟ Ǡȶȭ .  ƆǠȞȱǟ)1977 (   ȷǟ ȀȦȞȲǩ ǒǠȒȩ Ž
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ϜЉϷЯгЮ 
 ȐȞǣ ȀɅǼȪǪȱ ƆǟǼɆȵ ǴȆȵ ǨȺȶȒǩȿ ǨɅȀȮǩ ǦȞȵǠǱ Ž ǦɆǣȀǪȱǟ ǦɆȲȭȿ Ȱȍɀƫǟ ǦȞȵǠǱ ǦǞɆǤȱǟ ǦɆȲȭ Ž ǦȅǟǿǼȱǟ ȻǾȽ ǨɅȀǱǕǟȌǝǠȎƪ 

ǠɅȂɆȦȱǟǝǠɆȶɆȮȱǟȿ ǦɆǦɆǝ  ȷǠȆɆȹ ȀȾȉ ǦɅǟǼǣ ȸȵ ǦɆȹǟǼɆƫǟ ǦȅǟǿǼȱǟ ǧǕǼǣ .ǦȲɆȪǮȱǟ ȀȍǠȺȞȱǟ ȐȞǣ ȀɅǼȪǩ ȬȱǾȭȿ ȻǠɆȶȲȱ2008  ȀȾȉ ǦɅǠȢȱȿ
 ǿǟǽǓ2009Ǖ ǿǠɆǪǹǟ Źȿ Û ȐȞǣ ǼɅǼǶǪȱ ǠɅȀȾȉ Ȝȩǟɀƫǟ ȻǾȽ ȸȵ ǦɆǝǠƫǟ ǧǠȺɆȞȱǟ ǼǹǕ Ź  .ǦɆǤȲǂǟ ǦɆǵǠȹ ȸȶȑ ǿǠǣɇǟ ȻǠɆƫ Ȝȩǟɀȵ ǦȞǣǿ

ɄǝǠǣȀȾȮȱǟ ȰɆȍɀǪȱǟ ǦɆȲǣǠȩȿ ǒǠƫǟ ǥǿǟȀǵ ǦǱǿǻ) ȰǮȵ ǦɆǝǠɅȂɆȦȱǟ ǠȾȎǝǠȎǹ ( )ǦɆǝǠɆȶɆȮȱǟ ȌǝǠȎƪǟ ȐȞǣȿPH ƙǲȆȭȿɉǟÛ
 ƙǲȆȭȿɊȱ ɃɀɆƩǟ ǢȲȖǪƫǟÛǡǟǾƫǟ5BODÛ ȱǟ ǦɅǼȝǠȪȱǟÛǦɆȲȮ ÛǦɆȲȮȱǟ ǥȀȆȞȱǟ ȿ ȳɀɆȆȱǠȮȱǟ ǥȀȆȝȳɀɆȆȺȡǠƫǟÛ ÛǧǟȀǪȺȱǟ 

ÛǧǠȦȅɀȦȱǟ ǧǟǼɅǿɀȲȮȱǟ (.  Ǡȶȭ Û ǦȅȿǿǼƫǟ Ȝȩǟɀƫǟ ȜɆȶƨ ǦɆȲȮȱǟ ǥȀȆȞȱǟȿ ɄǝǠǣȀȾȮȱǟ ȰɆȍɀǪȱǟ ȴɆȩ țǠȦǩǿǟ ƂǙ ǰǝǠǪȺȱǟ ǧǿǠȉǕȿ
Ž .ǦȅȿǿǼƫǟ Ȝȩǟɀƫǟ ȜɆƤ Ž ǦɅǼȝǠȪȱǟ ƂǙ ȰɆƢ ǨȹǠȭ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ ȷǙ ǰǝǠǪȺȱǟ ǧȀȾșǕ Ɇȩ ǨȞȦǩǿǟ ƙǵ ǦȲɆȪǮȱǟ ȀȍǠȺȞȱǟ ȴ

.ǿǠǣɇǟ ȻǠɆȵ Ȝȩǟɀȵ Ž  ƘǤȭ ȰȮȊǣ 
 

 

A Study Of The Groundwater Quality For Some Wells In Al Mahalibiyah District 

And Domestic Use Suitability 
 

Ibrahim Omar Saeed 
 

This study had been conducted in the College of Environment – Mosul University 

and the College of Education – Tikrit University which included a field survey to 

estimate some physical and chemical characteristics of water. Also, it is used to 

estimate some heavy metals. The field survey started on April 2008 till March 2009 

where four sites of wells’ water were chosen within Al-Mahalabia area. Water 

samples were taken from these sites monthly to identify some its physical 

characteristics such as (water temperature and electrical conductivity ) and some 

chemical characteristics (pH, dissolved oxygen, biological oxygen demand, BOD5, 

total alkalinity, calcium and magnesium hardness, nitrate, phosphate, chlorides ). 

The results referred to an increase of EC and TH. for all studied sites, Also, the 

results indicated that pH values were inclining to alkalinity in all studied sites, and 

these metals’ values increased significantly in wells’ water sites. 
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 ɃȀȱǟȿ ǦɆȹǼƫǟ ǧǠȵǟǼǺǪȅɎȱ ǠƩǠȍ ǟȀǞǣ ȀȊȝ ǦǪȅȿ Ǽȩȿǣ ǧǼǱǖȞǩ ǿǠǣɍǟ ȴȚȞȵ ȻǠɆȵ ȷ Ǽ
 .ǳɎȵɉǟ ȸȵ ǦɆȱǠȝ ȂɆȭǟȀǩ ɂȲȝ ǠȾǝǟɀǪǵǟ ǒǠȺǪǪȅǠǣ ƘɅǠȞƫǟ ȸȶȑ ɃȀȊǤȱǟ ȳǟǼǺǪȅɎȱ ǦȱɀǤȪȵ

ɃȿǠȦȎȱǟ Ȱȍɀǩȿ )2007 (   ȏǟȀȡɎȱ ǦɆȆȹɀȮȱǟ ǦȪȖȺƫ ǦɆȥɀƨǟ ȻǠɆƫǟ ǦɆǵɎȎȱ ȼǪȅǟǿǻ ǼȺȝ
 ǧǠȹɀɅǟ ȂɆȭȀǩ țǠȦǩǿǟ Ž ȰȭǠȊȵ ǻɀǱȿ Ȝȵ Ʉȉǟɀƫǟ ɄȪȆȱ ǦȶǝɎȵ ǿǠǣɍǟ ȻǾȽ ȻǠɆȵ ȷǟ ɃȀȱǟ

ȿ ǧǠǪɅƎȮȱǟ) ȤȺȍ ȸȵ ɃȀȲȱ ǠȾȵǟǼǺǪȅǟ ǼȺȝ ǨȦȺȍ Ɣȱǟȿ ǳɎȵɍǟ4C (  ȤɆȺȎǩ ǢȆǵ
 .ɄȮɅȀȵɍǟ ǦǵɀȲƫǟ ƎǪƯ 

ɃȿǠȦȎȱǟ ǼǱȿ ɁȀǹǕ Ǧȅǟǿǻ Žȿ )2008 (  ǥȀȆȞȱǟȿ ǦǤǝǟǾȱǟ ǳɎȵɉǟ ȂɆȭȀǩ Ž ȁȿǠƟ
) Ƃǟ ǨȲȍȿ Ɣȱǟ ǧǠǪɅƎȮȱǟ ǧǠȹɀɅǟȿ ǦɆȲȮȱǟ1086 ı 1900 ı 2112 ( ȴǲȲȵ ɂȲȝ ȀǪȱ/

ƫǟ ǠɆȲȞȱǟ ǻȿǼǶȲȱ ƃǟɀǪȱǟ ǢȆǵ Ǡŏ ǳɀȶȆǠȦȍǟɀƫǟǧ ȐȞǤȱ ǦɆƫǠȞȱǟ ǦɆȩǟȀȞȱǟ ǦɆȅǠɆȪȱǟ  ǿǠǣǟ
Ȁǹǟ ǢȹǠǱ ȸȵȿ .ǦǤȮȱǟȿ ȷǠƸȀȊȱǟ ǦȪȖȺȵ ǦȺȭ ȃǿǻ )2001 (   ǦɆǝǠɅȂɆȦȱǟ ǧǠȦȎȱǟ

ȱ ǦɆǝǠɆȶɆȮȱǟȿǻǼȞ )87 (  ȷǟ Ƃǟ Ȱȍɀǩȿ ɁɀȺɆȹ ǦȚȥǠǂ ǦȞǣǠǪȱǟ ɄǵǟɀȺȱǟȿ ǦɆȒȩɍǟ Ž ǟȀǞǣ
)80% ( ǟ ɁǼȵ ȷǟȿ ǦǞȥǟǻ ǠȾȽǠɆȵ ǨȹǠȭ Ȝȩǟɀƫǟ ȸȵȷǠȭ ɄǝǠǣȀȾȮȱǟ ȰɆȍɀǪȱǟ ǦɆȲǣǠȩ Ž ƘȢǪȱ 

ǄǠȞȅǟȿ ȸȵ )1300- 9800 ( ȀȮɆȵɀȵ ȿ) ȷǠȭ ƗɆǱȿǿǼɆƬǟ ȃɍǟ ȯǼȞȵȿ ȴȅ/ȁ8.7 ( 
 ǡǟǾƫǟ ƙǲȆȭȿɉǟ ȂɆȭǟȀǩȿǦȒȦǺȺȵ ) ǠƬǼȞȵ ȠȲǣ1.6 ( ȴǲȲȵ  Ǵȑǟȿ ȏǠȦƳǟ Ȝȵ ȀǪȱ /

 )ǠɆȱȁǠȺǩ ǦǤǩȀȵ ǦǤǱɀƫǟ ǧǠȹɀɅɍǟ ȂɆȭǟȀǩȿ ǧǠȦȅɀȦȱǟ ǧǠɅɀǪȆȵ Ž++Ca  <++Mg <  
++Na  <++K < ( Șǵɍȿ ,ƃǟɀǪȱǟ ɂȲȝ ɄȩǠǤȱǟ ǼǤȝ)2008 (  ǦȪȖȺȵ Ž ǿǠǣɇǟ ȻǠɆȵ ȷǙ

ǄǟǼǱ ǥȀȆȝ ȇɀȩȀȩ  ȸȵ ȼǤǤȆǩ Ǡƫ ȷǠȆȹɍǟ ǡȀȊȱ ǦƩǠȍ Ƙȡ ǠȾȲȞƶ Ǡư ǦɆȱǠȝ ǦǵɀȲȵ ǧǟǽȿ
.ǧǠȹǟɀɆƩǟ ȜɆƤ ǡȀȊȱ ǦƩǠȍ ǠȾȺȮȱ ǦɆȑȀȵ ǧɍǠǵ  ǦȅǟǿǼȱǟ ȷǠȥ țɀȑɀƫǟ ǦɆƵɉ ǟȀȚȹȿ

 Ǡȵ ƂǙ ȣǼő ǦɆȱǠƩǟǖɅ:ź 
1.  ǧǠȦȎȱǟ ǼɅǼƠǦɆǝǠɅȂɆȦȱǟ ȶɆȮȱǟȿǦɆǝǠɆ  Ž ǿǠǣɇǟ ȻǠɆƫ ǦȪȖȺȵǂǟ ɁǼȵȿ ǦɆǤȲ

 ǠȾǪɆǵɎȍƃȂȺƫǟ ȳǟǼǺǪȅɎȱ. 
2.  ȰǮȵ ǦȲɆȪǮȱǟ ǦɆȹǼȞƫǟ ȀȍǠȺȞȱǟ ȐȞǣ ȃǠɆȩȳɀɆȵǻǠȮȱǟ ÛǸɆȹǿȂȱǟ ɇǟ ŽǿǠǣ     . 
 
 

 العمل:وطرق المواد 
 

 

 ǿǠɆǪǹǟ Ź4 ) ȯȿǼƨǟ Ž ƙǤȵ Ǡȶȭ ǦɆǤȲǂǟ ǦȪȖȺȵ Ž ǿǠǣǕ1 (  ǧǠȺɆȞȱǟ Ȝȶƨ 
 

 
 

 موقع جمع العينات ( 1الشكل رقم )
 
 وتوزعت  على  النحو التالي :  1002وكانت جميع الابار محفورة عام   

 ȀǞǣ)ɃȀȮȆȞȱǟ Ʉǵ1(   ȼȪȶȝȿ34 ȀǪȵ 
 ȀǞǣ)ɃȀȮȆȞȱǟ Ʉǵ2(   ȼȪȶȝȿ35 ȀǪȵ 
 ȀǞǣ ɄǵǥǿɀǮȱǟ   ȼȪȶȝȿ35 ȀǪȵ 
 ȀǞǣ ɄǵǦɅȂɅȂȞȱǟ   ȼȪȶȝȿ32 ȀǪȵ 

) ȷǟȀɅȂǵ ȀȾȉ ȸȵ ǒǟǼǪǣǟ ȻɎȝǕ ǦȺɆǤƫǟ Ȝȩǟɀƫǟ ȸȵ ǧǠȺɆȞȱǟ ȜƤ Ź2008 (  ǿǟǽǓ ȀȾȉ ǦɅǠȢȱȿ
)2009 (  ǦȞȅ ƙȲɆǭǟ ƃɀǣ ƆǠȺȩ ȳǟǼǺǪȅǠǣ Ȭȱǽȿ ȀȾȉǟ ǥȀȊȝ ǦȅǟǿǼȱǟ ǥȀǪȥ ǨȩȀȢǪȅǟȿ
)2.25 (  ǧǟȀȵ ǥǼȝ ǦɆȦȺƩǟ ǒǠƞ ǟǼɆǱ ǠȾȲȆȡ ǼȞǣ ȀǪȱɆȲȝ ǦɅƎǪǺƫǟ ǧǠȍɀǶȦȱǟ ǒǟȀǱɋ .ǠȾ

ǡǟǾƫǟ ƙǲȆȭȿɉǟ ȃǠɆȪȱ ǦȍǠƪǟ ȻǠɆƫǟ ǧǠȺɆȝ ȜƤ Ź Ǡȶȭ (DO )  ɃɀɆƩǟ ǢȲȖǪƫǟȿ
ƙǲȆȭȿɊȱ ) 5(BOD ) ǠȾȺȵ Ȱȭ ǦȞȅ ǦȍǠǹ ƆǠȺȪǣ250 (  ǧǠȺɆȞȲȱ ǦǤȆȺȱǠǣ ǠȵǕ.Ȱȵ

ǟɀȵ ȸȵ ǦɆǝǟɀȊȝ ǥǿɀȎǣ ɃǻƎȱǟ ȧǟǿȿǕȿ ǢȎȪȱǟ ǧǠǤȹ ȷǠȪɆȅȿ ȧǟǿȿǕ ȜƤ Ź ǼȪȥ ǦɆǩǠǤȺȱǟȩ Ȝ
ȰɆȲȞȱǟ ȳǠƥȿ ȤɆȅɀǤȱǟȿ ǦɅǼɆȉȀȱǟ)ǦȲǱǻ ȀŒ (  ȃǠɆȭǕ Ž ǨȞȑȿȿ ÛɃǿǠŎǟ ȻǠɆȵ Ȝȩǟɀȵȿ

ɄǝǠǣȀȾȮȱǟ ȷȀȦȱǠǣ ǠȾȦɆȦƟ Źȿ ȷɀȲɅǠȹ (Oven ) )ǥǿǟȀǵ ǦǱǿǻ Žȿ70 (±) ǥǼƫȿ ȳ48 ( 
ǠȾɆȲȝ ǦɅƎǪǺƫǟ ǧǠȍɀǶȦȱǟ ǒǟȀǱǙ ƙƩ ǦɆȩǿȿ ȃǠɆȭǕ Ž ǨȚȦǵ ǠȽǼȞǣȿ ǦȝǠȅ. 

 

   الفحوصات الفيزيائية:
 .القياسات الآتية في كل موقع وبمعدل ثلاث مكررات تم إجراء

 

  Water Temperature درجة حرارة الماء-1
) ȸȵ ǯǿǼȵ ɄȪǤǝȁ ǿǟȀƮ ȳǟǼǺǪȅǠǣ ǠɆȲȪǵ ǒǠƫǟ ǥǿǟȀǵ ǦǱǿǻ ȃǠɆȩ Ź0-50±ȳ  ). 

 

  Electric Conductivity( EC)التوصيل الكهربائي 2-
ɄǝǠǣȀȾȮȱǟ ȰɆȍɀǪȱǟ ȃǠɆȩ Ź țɀȹ ȸȵ ȁǠȾƨǟ ȳǟǼǺǪȅǠǣ HANNA model 

H.199301 ƫǟ ǥǼǵɀǣȀȮɆ ȰɅǼȞǩ Ȝȵ ȀȖȪƫǟ ǒǠƫǟ ȳǟǼǺǪȅǠǣ ȁǠȾƨǟ ȴɆȚȺǩ ǼȞǣ ȴȅ/ȁɀȵ ȿ
)ƂǙ ǥǿǟȀƩǟ ǦǱǿǻ25 ( ȳ°. 

 

 ( pH) قيمة الأس الهيدروجيني -3
ȁǠȾƛ ȃǠɆȪȱǟ Ź pH-meter țɀȹ pH-meter model 210A Orion  ǼȞǣ

 ǥȀɅǠȞƫǟ ǒǟȀǱǙȿ ǯǽɀȶȺȱǟȿ ȁǠȾƨǟ ǥǿǟȀǵ ǦǱǿǻ ȔǤȑ ȃɉǟ ȴɆȩ ǧǟǽ ǦȶȚȺƫǟ ȰɆȱǠǂǠǣ
ǦȦȲǪǺƫǟ ƗɆǱȿǿǼɆƬǟ (4, 7, 9 ). 

 

 :الفحوصات الكيميائية
تم إجراء الفحوصات الآتية وبمعدل ثلاث مكررات وبالاعتماد على الطرق المتبعة من 

 .APHA (1998 ) قبل هيئة الصحة العامة الأمريكية
 

 Dissolved Oxygen ( DO)الأوكسجين المذاب  -1
 ǥǿɀǂǟ ȀȲȮȺɅȿ ǦȪɅȀȕ ȳǟǼǺǪȅǟ ŹAzide modification method  ǦɆȲȶȝ ǼȞǣ

 ǦȍǠǹ ƆǠȺȩ ȳǟǼǺǪȅǠǣ ƎǪǺƫǟ Ž ȼȅǠɆȩ ȴǪɅ ȰȪƩǟ Ž ǦɆȅǠɆȪȱǟ ȰɆȱǠǂǠǣ ƙǲȆȭȿɉǟ ǨɆǤǮǩ
) ǦȞȅ250 ( .ǦɆǝǟɀȽ ǧǠȝǠȪȥ ǫǟǼǵǙ Ƙȡ ȸȵ Ȱȵ 

 

 Biochemical Oxygen ( BOD)5المتطلب الحيوي للأوكسجين  -2
Demand 

 ɃɀȒȞȱǟ ȰȶƩǟ ȀɅǼȪǩ Ź5(BOD (  ǢȆǵȿ ǿǠǣɇǟ ȻǠɆȵȿ ǦɆȱȂȺƫǟ ȻǠɆƫǟ ǧǠȺɆȝ ȤɆȦǺǪǣ
) ǥǼƫ ǧǠȺɆȞȱǟ ǨȺȒǵȿ ǠȾȦɆȦơ ȴǪɅ ȴȲȥ ǦȱǠȅɋǟ ȻǠɆȵȿ ȀȾȺȱǟ ȻǠɆȵ ǟǼȝǠȵ ǫɀȲǪȱǟ ǦǱǿǻ5 ( 

) ǥǿǟȀǵ ǦǱǿǼǣȿ ȳǠɅǕ20 ( ± ǦȦȦǺƫǟ Ƙȡ ǧǠȺɆȞȲȱ ɄȪǤǪƫǟ ƙǲȆȭȿɉǟ ȃǠɆȩ Ź ǠȽǼȞǣȿ ȳ
ȱǠȅɋǟȿ ȀȾȺȱǟ ȻǠɆȵ)Ǧ (  ȁǠȾƨǟ țɀȹDaneshvar Shimi ȿ ȴȩǿ ǦȱǻǠȞƫǟ ǢȆǵ(1 (: 

 
fDO - img/L= DO5 BOD 1. 

 حيث أن
 iDO ƃȿǕ) ƙȒǶǪȱǟ ȰǤȩ ǡǟǾƫǟ ƙǲȆȭȿɉǟ ȂɆȭȀǩ =- initial (  
fDO ɄǝǠŒ) ƙȒǶǪȱǟ ǼȞǣ ǡǟǾƫǟ ƙǲȆȭȿɉǟ ȂɆȭȀǩ =Final ( 
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Ǡȶȭ ǠȽȀɅǼȪǩ ȴǪȥ ǿǠǣɇǟȿ ǦɆȱȂȺƫǟ ȻǠɆƫǟ ǧǠȺɆȞȱ ǦǤȆȺȱǠǣ ǠȵǕ :ǦȱǻǠȞƫǟ Ž 
 

 ὈὕὭ  

  ȤɆȦǺǪȱǟǦǤȆȹ= ) (mg/L5 BOD. 2 

   Total Alkalinity القاعدية الكلية -3
ȪɅȀȖǣ ǦɆȲȮȱǟ ǦɅǼȝǠȪȱǟ ȃǠɆȩ ŹǦ (ASTM,1989 ()Ǿǹǖǣ Ȭȱǽȿ50 (  Żȿ ǦȺɆȞȱǟ ȸȵ Ȱȵ

ɄȅǠɆȪȱǟ ȬɆǪɅƎȮȱǟ ȐȵǠǵ ȯɀȲƮ Ǽȑ ǴǶȆǩ )0.02  (N  ƃǠȪǩƎȱǟ ȰɆǮƫǟ ȰɆȱǻ ȳǟǼǺǪȅǠǣ
 ǫǼƷȿ) ƂǙ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȯɀȍȿ ǼȺȝ ȷɀȲȱǟ ƘȢǩ4.2 (  ǦɆȲȮȱǟ ǦɅǼȝǠȪȱǟ ǡǠȆǵ Źȿ Û
ǦȱǻǠȞƫǟ ȸȵ: 

 

  
= ) (mg/L 3 T.ALK CaCO 

 

 : حيث
 =N  ǴɆǶȆǪȱǠǣ ȳǼǺǪȆƫǟ ȐȵǠƩǟ ǦɅǿǠɆȝ 
=V  ȐȵǠƩǟ ȴǲǵ  
05 ǟ=ȳɀɆȆȱǠȮȱǟ ǧǠȹɀǣȀȮȱ ǜȥǠȮƫǟ ȷȁɀȱ 

 
 

 Total Hardnessالكلية  العسرة -4
 ǦȪɅȀȕ ȳǟǼǺǪȅǠǣ ǠȾȅǠɆȩ Ź(EDTA Titration Method (  Ǿǹǖǣ Ȭȱǽȿ50  Ȱȵ

 ǴǤȎɅ ǬɆƜ ǦǶȉȀƫǟ ǦȺɆȞȱǟ ȻǠɆȵ ȸȵƗɆǱȿǿǼɆƬǟ ȃɉǟ 10 ȸȵ ǦǤȅǠȺȵ ǦɆȶȭ ȣǠȒǩ Ż Û
 ȴȚȺƫǟ ȯɀȲǂǟ(buffer solution (  ǦɆȶȭ ȣǠȒǩ ǠȽǼȞǣ ÛǦȺɆȞȲȱ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȚȺǪȱ
 ȰɆȱǼȱǟ ȸȵ ǦȲɆȲȩ) om Black TErichr (  Ȝȵ ǴǶȆɅȿ ǦȺɆȞȲȱ Ȁƥǟ ǄǠȹɀȱ ǠȺȱ ɄȖȞɆȱ

 ȯɀȲƮ)EDTA2Na (  ƘȢǪɅ ȷǕ ƂǙ ɄȅǠɆȪȱǟ ƂǙ  ȸȵ ǥȀȆȞȱǟ ǡǠȆǵ Źȿ ȧǿȁɉǟ ȷɀȲȱǟ
: ǦɆǩɇǟ ǦȱǻǠȞƫǟ 

T.H.mg/L as CaCo3 = Ȣ

  
 

: ȷǕ ǬɆǵ 
V ȃǠɆȪȱǟ ȯɀȲǂǟ ȴǲǵ = 

 NɄȅǠɆȪȱǟ ȯɀȲǂǟ ǦɅǿǠɆȝ = 
teq.w  ǜȥǠȮƫǟ ȷȁɀȱǟ =ǧǠȹɀǣȀȮȱ ȳɀɆȆȱǠȮȱǟ 
 

 Calcium Hardness  عسرة الكالسيوم -5
 Ǿǹǘǩ50 ) ǠȾɆȱǟ ȣǠȒɅȿ ǦǶȉȀƫǟ ǦȺɆȞȱǟ ȸȵ Ȱȵ3 (  ȯɀȲǂǟ ȸȵ Ȱȵ(NaOH (  ȼɅǿǠɆȞǣ
(N1 (  ȰɆȱǼȱǟ ȸȵ ǦȲɆȲȩ ǦɆȶȭ ȣǠȒǩ Ż ÛǦȺɆȞȲȱ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȚȺǪȱMuroxide 
 øȆɅ ŻǶ ȯɀȲǂǟ Ȝȵ ǴEDTA2Na  ǥȀȆȝ ǡǠȆǵ Źȿ ÛɄǲȆȦȺǤȱǟ ȷɀȲȱǟ ȀȾȚɅ ȷǕ ƂǙ

:ǦȱǻǠȞƫǟ Ž Ǡȶȭ ȳɀɆȆȱǠȮȱǟ 
 

×1000tN×V×eq.w=  3Ca.H.mg/L as CaCo 
                                          ml of sample      

 

 Magnesium Hardnessعسرة المغنيسيوم  -6
   ȸȵ ȳɀɆȆȱǠȮȱǟ ǥȀȆȝ ǳȀȖǣ Ȭȱǽȿ ȳɀɆȆɆȺȢƫǟ ǥȀøȆȝ ǡǠøȆǵ Ź Ž Ǡȶȭȿ ǦɆȲȮȱǟ ǥȀȆȞȱǟ

: ǦȱǻǠȞƫǟ 
  ) ȳɀɆøȆɆȺȢƫǟ ǥȀøȆȝȴǲȲȵȀǪȱ/ (  ) ǦɆȲȮȱǟ ǥȀøȆȞȱǟ =ȴǲȲȵȀǪȱ/ ( ı   ȳɀɆȆȱǠȮȱǟ ǥȀøȆȝ

)ȴǲȲȵȀǪȱ/ (. 

 3Nitrate (No )النترات  -7
   Ȕøøȅɀȱǟ Ž ǨɅȀǪȹ ƂǙ ǧǟȀǪȺȱǟ ȯȂǪƸ ǬɆǵ ÛȯȿǼȹɍǟ ǦȪɅȀȖǣ ǧǟȀǪȺȱǟ ǦøɆȶȭ ȃǠøɆȩ Ź

ȯȿǼȹɍǟ Ȝȵ ȰȝǠȦǪɅ ǰǩǠȺȱǟ ǨɅȀǪȺȱǟȿ ɄȒȵǠƩǟ Ǡƫǟ Ȕȅɀȱǟ Ž Ǣǝǟǽ ȀȪǪȆȵ ǢȭȀȵ ǒǠȖȝɋ Ʉǝ
  ɄǝɀøøȒȱǟ ȣǠɆȖƫǟ ȁǠȾǱ ȳǟǼǺǪøøȅǠǣ ȼøøȅǠøɆȩ ŻSpectrophotometer  țɀȹ

LBK,Biochrome Ʉǵɀƫǟ ȯɀȖȱǟ ǼȺȝ ǦȺɆȝ ȰȮȱ ǦɆȍǠȎǪȵɍǟ ȃǠɆȩ Ź ǬɆǵ(395 
(    ȸȵ ǧǟȀǪȺȱǟ ȂɆȭǟȀǩ ǻǠƶǙ Ż ɄȅǠɆȪȱǟ ƖǶȺƫǟ ǻǠƶɋ ǦɆøȅǠɆȪȱǟ ȰɆȱǠǂǟ ƘøȒǶǪǣȿ ȀǪɆȵɀȹǠȹ
ƫǟ ǥǼǵɀǣ ƖǶȺȵ ȰȮȱ ǦȍǠƪǟ ǦȱǻǠȞȴǲȲȵ.ȀǪȱ/ 
 

 phosphate  الفوسفات -1
    țɀȹ ɄǝɀȒȱǟ ȣǠɆȖƫǟ ȁǠȾǱ ȳǟǼǺǪøȅǠǣ ǠȾøȅǠɆȩ ŹLBK,Biochrome  ǢȆǵȿ

)ǦȪɅȀȕStannous chloride (  ɄǱɀȵ ȯɀȕ ǼȺȝ ǦɆȍǠȎǪȵɍǟ ȃǠȪǩ ǬɆǵ690 ( ( 
ȀǪɆȵɀȹǠȹ  ǦȥǠøȑǙ ǼȞǣ ȁȿȀɅǼȎȪȱǟ ǼɅǿɀȲȭȿ ȳɀɆȹɀȵɍǟ ǧǟǼɆǤȱɀȵ) ȰɆȱǠǂǟ ( ɆȪȱȿÛ ǧǠȺɆȞȱǟ ȃǠ

 ȄȦȹ ȨǤȖǩ ȬȱǾȭȿ ǧǠȺɆȞȱǟ ƂǙ ȰɆȱǠǂǟ ǦȥǠøøȑǙ ȸȵ ȨǝǠȩǻ ǥȀøøȊȝ ȸȝ ǼɅȂǩɍ ǥȀǪȥ ȯɎǹ
   ȰȮȱ ǦȍǠƪǟ ǦȱǻǠȞƫǟ ȸȵ ǧǠȦøȅɀȦȱǟ ȂɆȭǟȀǩ ǻǠƶǙ Ż ȸȵȿ ǦɆøȅǠɆȪȱǟ ȰɆȱǠǂǟ ɂȲȝ ǧǟɀȖƪǟ

ƞ ǰǩǠȺȱǟ ȸȝ ƎȞɅȿ ƖǶȺȵȴǲȲ.ȀǪȱ/ 
 

 Chloride الكلوريد -2
ȪɅȀȖȱ ǠȪȥȿ ǼɅǿɀȲȮȱǟ ȀɅǼȪǩ Ź ȴǲǵ Ǿǹǖǣ Ȭȱǽȿ ǿɀȵ Ǧ25  ÛǟǼɆǱ ǦǶøøȉȀƫǟ ǦȺɆȞȱǟ ȸȵ Ȱȵ

ǨȦɆȑǕ Ż ǦȺɆȞȱǟ ƂǙ ƙǱȿǿǼɆƬǟ ǼɆȆȭȿƘǣ ȸȵ ǦȲɆȲȩ ǦɆȶȭ ǦȥǠȑǟ Ź ǬɆǵ ǙǠȾɆȱ ǧǟȀȖȩ  ȸȵ 
  ȳɀɆøȅǠǩɀǤȱǟ ǧǠȵȿȀȮɅǟǻ ȰɆȱǼȱǟ7O2Cr2K  ǦȒȦȱǟ ǧǟȀǪȹ ȯɀȲƮ Ȝȵ ǨǶǶȅ Ȭȱǽ ǼȞǣȿ

 ɄȅǠɆȪȱǟ(0.0141N (  ȂɆȭǟȀǪȱǟ ǨǤȆǵȿ ɃǼȲƨǟ Ȁƥɉǟ ƂǙ ȀȦȍɉǟ ȸȵ ȷɀȲȱǟ ƘȢǪɅ Ɠǵ
 ǦȱǻǠȞƫǟ ȸȵ: 

 ;= ( /لترملجمالكلورايد ) .
    
 
 

AǦǵǠǶȆȱǠǣ ǦȒȦȱǟ ǧǟȀǪȹ ȯɀȲƮ ȴǲǵ= 
BȀȖȪƫǟ ǒǠƫǟ ǴɆǶȆǪȱ ǦȵǼǺǪȆƫǟ ǦȒȦȱǟ ǧǟȀǪȹ ȯɀȲƮ ȴǲǵ= 
N ǦȒȦȱǟ ǧǟȀǪȹ ǦɅǿǠɆȝ = 

35.450 ǦȒȦȱǟ ǼɅǿɀȲȮȱ ǜȥǠȮƫǟ ȷȁɀȱǟ = 
 
 

 النتائج والمناقشة:
 

   Physical Analyzesالفيزيائية  لتحاليلا
 

  Water Temperatureدرجة حرارة الماء  .1
) ȯȿǼƨǟ ȸȵ ȘǵɎɅ1 (  ǥǿǟȀƩǟ ǧǠǱǿǻ ǨǵȿǟȀǩ ǬɆǵ ǥǿǟȀƩǟ ǧǠǱǿǻ Ž ǻȿǼƮ ƘɆȢǩ

 ǿǠǣɇǟ ȻǠɆƫǦȅȿǿǼƫǟ ) ƙǣ Ǡȵ12.0-21.0 (   ǥǿǟȀǵ ǧǠǱǿǻ ȴɆȩ ȸȵ ȰȩǕ ǰǝǠǪȺȱǟ ȻǾȽȿ ȳĊ
) ƙǣǠȵ ǨǵȿǟȀǩ Ɣȱǟȿ ǦǤȮȱǟȿ ȷǠƸȀøøȊȱǟ ǦȪȖȺƫ ǦɆȥɀƨǟ ȻǠɆƫǟ19-20 ( ɃȿǠȦøøȎȱǟ ȳĊ 

)2008 (. )ȯȿǼƨǟ ȀȾȚłɅȿ1 ( ƙǣ Ǡȵ ǨǵȿǟȀǩ ǿǠǣɇǟ ȻǠɆƫ ǥǿǟȀƩǟ ǧǠǱǿǻ ǧɍǼȞȵ ȷǕ 
 )16.2-17.4 (  ȯǼȞȵ ƅǻǕ ǨȲǲøøȅ ǽǙ ,Ńȳ16.2 ɂȲȝǕȿ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȳĊ  ȯǼȞȵ

17.4 ) ƙǣ ȀȾøøȉɉǟ ǧɍǼȞȵ ǨǵȿǟȀǩ ƙǵ Ž ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȳĊ12.9-20.4 (  ȳĊ
 ȯɀȲɅǕ ȀȾȉɊȱƃǟɀǪȱǟ ɂȲȝ ƆǠǮȱǟ ȷɀȹǠȭȿ. 

 

A-B ) ) ×N×30405 
 ( حجم النموذج )مل
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  Electrical Conductivity ( ECالتوصيل الكهربائي ) 2
) ȯȿǼǱ Ž ǦȲǮȶǪƫǟȿ ǦɆǤȲǂǟ ǦȪȖȺȵ ǿǠǣǓ ȻǠɆȵ ȌƸ ǠȶɆȥ ǠȵǕ2 (  ƙǣ ȴɆȪȱǟ ǨǵȿǟȀǩ ǼȪȥ

)226.0-3330.0 ( ȀȮɆȵ ǿǟǽǓ ȀȾȊȱ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȴɆȪȱǟ ȰȩǕ ǨȲǲȅ ǽǙ ȴȅ/ȁɀȵȿ
) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȴɆȪȱǟ ɂȲȝǕȿ2 (  ȸɅȀȊǩ ȀȾȊȱ ǦȞɆǤȕ ƂǙ ǻɀȞɅ Ȭȱǽ Ž ǢǤȆȱǟȿ ƆǠǮȱǟ

Ɣȱǟ ǦɆǱɀȱɀɆƨǟ ǧǠȪǤȖȱǟ ǧǟǽ ǳɎȵǕȿ ǧǟǿǼɅǠŒɍǟȿ ȳɀȆǤƨǟ ɂȲȝ ǦɅȿǠƩǟ ȻǠɆƫǟ ȻǾȽ Ǡŏ ȀƢ 
ǒǠƫǟ Ž ȷǠǣȿǾȲȱ ǦɆȱǠȞȱǟ ǦɆȲǣǠȪȱǟ (Al-Sawaf,1977 ( ȰɆȍɀǪȱǟ ȴɆȩ ǧɍǼȞȵ ǨǵȿǟȀǩ .
)ƙǣ ǿǠǣɇǟ ȻǠɆƫ ɄǝǠǣȀȾȮȱǟ1518.7-2209.2 ( ȀȮɆȵ ȯǼȞȵ ƅǻǕ ǨȲǲȅ ǽǙ ȴȅ/ȁɀȵȿ

1518.7 ȀȮɆȵȁɀȵȿ ȯǼȞȵ ɂȲȝǕȿ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȴȅ/2209.2 ȀȮɆȵ Ž ȴȅ/ȁɀȵȿ
)ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ2 ( ) ƙǣ ȀȾȉɉǟ ǧɍǼȞȵ ǨǵȿǟȀǩ ǠȶȺɆǣ991.0-2632.5 ( 

ȀȮɆȵ Ǡƫ ǦǣǿǠȪǪȵ ǦȅǟǿǼȱǟ ǰǝǠǪȹ ǨȹǠȭȿ .ƃǟɀǪȱǟ ɂȲȝ ƆǠǮȱǟ ȸɅȀȊǩȿ ǿǟǽǓ ɃȀȾȊȱ ȴȅ/ȁɀȵȿ
ȼɆȱǙ Ȱȍɀǩ ƆǟǼȾȊƫǟ )1989 ( ȹ Ž ǿǠǣɇǟ ȸȵ ǻǼȞȱ ȼǪȅǟǿǻ Ž ǦȚȥǠƮ ȸȶȑ ǦȪɆȊȞǣ ǦɆǵǠ

) ƙǣ ɄǝǠǣȀȾȮȱǟ ȰɆȍɀǪȱǟ ȴɆȩ ǨǵȿǟȀǩ ǽǙ ɁɀȺɆȹ1353-4424 ( ȀȮɆȵ Ǡȶȭ .ȴȅ/ȁɀȵȿ
ƆǠɆƩǟ ǠȾɆȱǙ Ȱȍɀǩ Ɣȱǟ ǰǝǠǪȺȱǟ ȸȵ ȰȩǕ ǦȅǟǿǼȱǟ ǰǝǠǪȹ ǨȹǠȭ)2009 (] ȐȞǤȱ ȼǪȅǟǿǻ ǼȺȝ

) ƙǣ Ǡȵ ǨǵȿǟȀǩ Ɣȱǟȿ ǿǠǤȹɉǟ ǦȚȥǠƮ Ž ǦɆǱǠȦƪǟ ǦɅȀȩ ǿǠǣǓ3930-7100 ( 
ȀȮɆȵ .ȴȅ/ȁɀȵȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǼǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ȯɎǹ ȸȵȿ

.ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ 
 

 
 

  AnalysesChemicalالتحاليل الكيميائية 

  pH الهيدروجينيالأس  1
 )ȯȿǼøƨǟ ȯɎǹ ȸȵȿ3 (  ǦøøȅȿǿǼƫǟ ȜȩǟɀȶȲȱ ǿǠǣɇǟ ȻǠɆƫ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ ȷǕ ƙǤǩ
) ƙǣ Ǡȵ ǨǵȿǟȀǩ6.2-7.4 ( ƃǟɀǪȱǟ ɂȲȝ ǡǓȿ ȁɀƢ ɃȀȾøøȊȱ ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž Ȭȱǽȿ ,

 ǦɆȺȢȱǟ ǦɆȥɀƨǟ ȻǠɆƫǟ Ž ǫǼƠ Ɣȱǟ ǦɆǝǠɆȶɆȮȱǟ ǧɎȝǠȦǪȱǟ ƂǙ ƑøøȆȺȱǟ ȏǠȦƳɍǟ ǟǾȽ ǻɀȞɅ Ǽȩȿ
 ǨɅƎȮȱǟ ǧǠøǤȭȀƞ ) ƙǱȿǿǼɆƬǟ ǼɆǪɅƎȭ ȁǠȡ ȸɅɀȮǩ ƂǙ Ƀǻǘǩ Ɣȱǟȿs2H (  țǟɀȹǕ ȰȞȦǣ

) ǦȺȭ ȬɆǪɅƎȮȱǟ ȐȵǠǵ ƂǙ ǄǠɆǝǟɀȽ ǼøøȆȭǖǪɅ ɃǾȱǟȿ ǨɅƎȮȱǟ ǠɅȀǪȮǣ ȸȵ2001 (, Al-
Tayyar (2007 (   :ǦɆǩɇǟ ǧɍǻǠȞƫǟ Ž Ǡȶȭ 

 

 ɃǾȱǟȿ ǄɎɆȲȩ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ Ž ƘɆȢǪȱǟ ɁǼȵ ȷǠȥ ǧɎȝǠȦǪȱǟ ȻǾȽ ȸȵ ȴȡȀȱǟ ɂȲȝȿ
 ǦɆȶɆȚȺǪȱǟ ǦȞȆȱǟ ƂǙ ɁȂȞɅBuffer Capacity  ÛǧǠȹɀǣǿǠȮɆǤȱǟ ǳɎȵǕ ɂȲȝ ǦɅȿǠƩǟ ȻǠɆȶȲȱ

 ȰǮȵ ǧǠȹɀǣǿǠȮȱǟ ǳɎȵǖǣ ǦɆȺȢȱǟȿ Ǡŏ ȀƢ Ɣȱǟ ǿɀǺȎȱǟ ǧǠȹɀȮȵ ȸȵ ȻǠɆƫǟ ƂǙ ȰǹǼɅ Ǡņȶȝ ɎȒȥ
 øȱǟ ǿɀǺȍ Calcite øȱǟȿDolomites  ǼȺȝ ȻǠɆƫǟ ǦɆȒȵǠǵ ǦȱǻǠȞȵ ɂȲȝ ȰȶȞǩ Ɣȱǟȿ
 ǠȾǭȿǼǵBaird,2005 ), Langmuir(1997 ( ( ǄǠȵɀȶȝȿ  ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ ȷǖȥ

ȨǶȲȵ) ǦɆȩǟȀȞȱǟ ǡȀȊȱǟ ȻǠɆƫ ǦɆȅǠɆȪȱǟ ǧǠȦȍǟɀƫǟ ȸȶȑ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ1 ( ǼȺȝ ǠȵǕ Û
 ȻǠɆȵ ȐȞǣ Ȝȵ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ ǦȹǿǠȪȵ ǦȅȿǿǼƫǟ ǿǠǣɇǟȥɆȪȲȱ ǦǣǿǠȪǪȵ ǠŒǕ ȘǵɎȺ Ɣȱǟ ȴ

)ɃȿǠȦȎȱǟ ǠȾɆȱǙ Ȱȍɀǩ2010 (  Ǡȵ ȴɆȪȱǟ ǨǵȿǟȀǩ Ɣȱǟȿ ǦɆǤȲǂǟ ǦȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ
) ƙǣ6.9-7.6 ( ȸȵ Ȱȭ ǠȾȲǲȅ Ɣȱǟ ȴɆȪȱǟ ȸȵ Ȱȩǟȿ, ƆǠɆƩǟ)2010  ȰȑǠȥȿ ǼɆƭȿ
,2009 ( ǠȺƫǟ ȐȞǣȿ ǦɆǱǠȦƪǟ ǦɅȀȩ ǿǠǣǓ ȻǠɆƫ ȴȾǪȅǟǿǻ ǼȺȝȲȦȱǟ ǦȺɅǼƫ ǦȞǣǠǪȱǟ Ȩȕ Ž ǦǱɀ

 Ǡȵ ǨǵȿǟȀǩ ǽǙ ÛǿǠǣɇǟ ȻǠɆƫ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ ǧɍǼȞȵ ǠȵǕ .ƃǟɀǪȱǟ ɂȲȝ ǿǠǤȹɉǟ ǦȚȥǠƮ
) ƙǣ7.0-7.1 () ƙǣ ǦɅȀȾȊȱǟ ǧɍǼȞƫǟ ǨǵȿǟȀǩ ǠȶȺɆǣ Û6.7-7.3 (  ȸȵ ȘǵɎɆȥ

ɆȲȩ ǦɅǼȝǠȪȱǟ ɀƲ ȰɆƢ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȴɆȩ ǧɍǼȞȵȝ ǄɎ ȸȵ ȴȡȀȱǟ ɂȲ
Ƙǭǖǩ ƂǙ ǻɀȞɅ ɃǾȱǟȿ ǦɆȒȵǠƩǟ ǧǠǤȭȀƫǟ ȸɅɀȮǩȿ ǦɅɀȒȞȱǟ ǻǟɀȶȲȱ ȰȲǶǪȱǟ ǧǠɆȲȶȝ 
 ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ȯɎǹ ȸȵ ƙǤǩȿ ǧǠȹɀǣǿǠȮɆǤȱǟȿ ǧǠȹɀǣǿǠȮȱǟ

 .ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ 
 

 
 

  DOالمذاب  الأوكسجين- 2
) ȯȿǼƨǟ ƙǤɅ4 (  ƙǣ Ǡȵ ǨǵȿǟȀǩ Ɣȱǟȿ ǦɆǤȲǂǟ ǦȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ǡǟǾƫǟ ƙǲȆȭȿɉǟ ȴɆȩ ȷǕ

)1.5-8.5 ( ȴǲȲȵ ǦȶɆȩ ƅǻǕ ǨȲǲȅ ǽǙ ȀǪȱ/1.5 ȴǲȲȵ ɃȀȮȆȞȱǟ Ʉǵ ǿǠǣǓ ȻǠɆȵ Ž ȀǪȱ/
)2 ( ǠȾȲǲȅ Ɣȱǟ ǦȶɆȪȲȱ ǦȪǣǠȖȵ ɄȽȿ ƆǠǮȱǟ ȸɅȀȊǩ ȀȾȊȱ[) ǦȺȭ2001 ( ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ

 ǦȶɆȩ ɂȲȝǕ ǨȲǲȅ ǠȶȺɆǣ ɁɀȺɆȹ ǦȚȥǠƮ ȨȕǠȺȵ ȐȞǤȱ ǿǠǣǓ8.5 ȴǲȲȵ Ʉǵ ǿǠǣǓ ȻǠɆȵ Ž ȀǪȱ/
 ȣɎǪǹǟ ƂǙ ǿǠǣɇǟ ƙǣǠȵ ǡǟǾƫǟ ƙǲȆȭȿɉǟ ȴɆȩ ȣɎǪǹǟ ǢǤȅ ǻɀȞɅȿ .ǿǟǽǓ ȀȾȊȱ ȂɅȂȞȱǟ

ǽǠȦȺȱǟ ǧǠȪǤȖȱǟ Ǝȝ ǠȾɆȱǙ ǡȀȆǪǩ ȷǕ ȸȮƹ Ɣȱǟȿ ǦɆȲȮȱǟ ǦǤȲȎȱǟ ǻǟɀƫǟ ǦɆȶȭǥ ǦȥǠȑǕ   Ȭȱǽ ƂǙ
 ƂǙ ǼɆǪɅƎȮȱǟ ǥǼȆȭǕ Ž ǨɅƎȮȲȱ ǥǼȆȭǘƫǟ ǦɆǝǟɀƬǟ ǠɅȀǪȮǣ ȰǤȩ ȸȵ ƙǲȆȭȿɉǟ ȫɎȾǪȅǟ

) ǦȺȭ ǧǠǪɅƎȭ200 ( .) ƙǣ ǿǠǣɇǟ ȻǠɆƫ ǡǟǾƫǟ ƙǲȆȭȿɉǟ ǧɍǼȞȵ ǨǵȿǟȀǩȿ3.7-
5.3 ( ȴǲȲȵ ȯǼȞȵ ƅǻǕ ǨȲǲȅ ǽǙ ,ȀǪȱ/3.7 ȴǲȲȵ)ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/2 (  ǠȶȺɆǣ

Ȟȵ ɂȲȝǕ ǨȲǲȅ ȯǼ5.3 ȴǲȲȵ ǨȹǠȭ ȴɆȪȲȱ ǦɅȀȾȊȱǟ ǧɍǼȞƫǟ ȷǕ Ž ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/
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) ƙǣ3.6-7.2 ( ȴǲȲȵ ǰǝǠǪȹ ǧȀȾșǕȿ .ƃǟɀǪȱǟ ɂȲȝ ǿǟǽǓȿ ȯɀȲɅǕ ɃȀȾȉ Ž Ȭȱǽȿ ȀǪȱ/
.ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ 

 

 
 

  5BOD للأوكسجينالمتطلب الحيوي  -3
 ǦȺɅǠǤǪȵȿ ǦɆȱǠȝ ƙǲøøȆȭȿɊȱ ɃɀɆƩǟ ǢȲȖǪƫǟ ȂɆȭǟȀǩ ǧǒǠǱ ǼȪȥ ǿǠǣɇǟ ȻǠɆƫ ǦǤøøȆȺȱǠǣ ǠȵǕ

) ȯȿǼǱ5 (  ǠƬ ǦȶɆȩ ȰȩǕ ǨȹǠȭ ǽǙ14.2 ȴǲȲȵ)ɃȀȮøøȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/1 (  ȯɎǹ
 ǦȶɆȩ ɂȲȝǕȿ ƆǠǮȱǟ ȸɅȀȊǩ ȀȾȉ105.1 ȴǲȲȵ)ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/2 (  ȀȾȉ ȯɎǹ

ɆȪȱ ɃɀȺøøȆȱǟ ȯǼȞƫǟ ȷǕ ǄǠȶȲȝ .ǿǟǽǓ ǦøøȅǟǿǼȱǟ ǥǼȵ ȯǟɀȕ ƙǲøøȆȭȿɊȱ ɃɀɆƩǟ ǢȲȖǪƫǟ ȴ
) ƙǣ Ǡȵ ǨǵȿǟȀǩ37.4-51.2 ( ȴǲȲȵ ǥǼȵ ȯɎǹ ɃȀȾȊȱǟ ȀɅǠȢǪȱǟ ɁǼȵ ȠȲǣ ƙǵ Ž ȀǪȱ/
) ƙǣ ǦøøȅǿǟǼȱǟ15.2-95.6 ( ȴǲȲȵ ɂȲȝ ǿǟǽǓȿ ƆǠǮȱǟ ȷɀȹǠȭ ȀȾøøȉǕ ȯɎǹ Ȭȱǽȿ ȀǪȱ/

   ǠȾȲǲøȅ Ɣȱǟ ǰǝǠǪȺȱǟ ȸȵ ɂȲȝǕ ǦøȅǟǿǼȱǟ ǰǝǠǪȹ ǧǒǠǱȿ .ƃǟɀǪȱǟ)ƆǟɀȊȱǟ2009 (]  ǼȺȝ
 øøøȱǟ ɃɀɆƩǟ ǢȲȖǪƫǟ ȴɆȪȱ ȼǪȅǟǿǻ5BOD  ǨǵȿǟȀǩ ǽǙ ÛȫɀȭȀȭ ǦȪȖȺȵ Ž ǿǠǣɇǟ ȻǠɆƫ

) ƙǣ ȴɆȪȱǟ0.065-1.02 ( ȴǲȲȵ øȱǟ ȴɆȩ țǠȦǩǿǟ ǢǤȅ ȜǱȀɅ Ǽȩȿ .ȀǪȱ/5BOD  ƂǙ
 ǦɆȺɆȕȿ ǦɅƘǱ ǿɀǺøøȍ ȸȵ ȸɅɀȮǪȱǟ ǟǾȽ ȼȮȲƹ Ǡȵ Ȭȱǽ ƂǙ ȣǠøøȒɅȿ ǦɆǱɀȱɀɆƨǟ ǦȞɆǤȖȱǟ
  ǧǠɆȶȭ ɂȲȝ ɃɀƠ ǽǙ ǦǞɅǻǿ ǦɆȝɀȹ ǧǟǽ ǠŒǕ ɍǙ ǦɆȥɀƨǟ ȻǠɆȶȲȱ ǧǠȹǟȂǺȭ ȰȢǪȆǩ ǦɆȵǠøȆȵ

 ) ƙǣ ǿǼȪǩ ǦǤǝǟǾøȱǟ ǳɎȵɉǟ ȸȵ ǥƘǤȭ2000-15000 (  ǦǱǿǼȱǠǣ ǦȹɀȮȵ ȷɀɆȲƫǠǣ ǒȂǱ
ȱǟȿ ǧǠǪɅƎȮȱǟ ȸȵ ȃǠøøȅɉǟ) ǦȺȭ ǧǟǼɅǿɀȲȮ2001 (  ǦøøȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆȵ ȁȿǠǲǪǩȿ .

  ȨǶȲȵ) ǦɆȩǟȀȞȱǟ ǡȀȊȱǟ ȻǠɆƫ ǦɆøȅǠɆȪȱǟ ǧǠȦøȍǟɀƫǟ1 (  ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿ
.ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ 

 

 
 

  Total Alkalinity الكلية القاعدية -4 

  Ž ǦǶȑɀƫǟȿ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ǦɅǼȝǠȪȱǟ ɁȂȞǪȥ ǦɆǤȲǂǟ ǦȪȖȺȵ Ž ǿǠǣɇǟ ȻǠɆƫ ǦǤøȆȺȱǠǣ ǠȵǕ
) ȯȿǼƨǟ6 (  ǦȅǟǿǼȱǟ ǥǼȵ ǦȲɆȕ ȁȿǠǲǪǩ Ɓ ƗɆǱȿǿǼɆƬǟ ȃɉǟ ȷɉ ,ǧǠȹɀǣǿǠȮɆǤȱǟ ǦɅǼȝǠȩ ƂǙ
 ȸȝpH=8.3  Ȭȱǽ ƂǙ ǧǟǿǠøøȉǕ ǽǙ ǦɆȥɀƨǟ ȻǠɆƫǟ Ž ǄǠȝɀɆøøȉ ȀǮȭǕ ǥȀȽǠȚȱǟ ȻǾȽ ǼȞǩȿ

Ǡøøȅǟǿǻ  ǠȾȺȵ ǥǼɅǼȝ ǧWeiner(200 ), )ƆǠɆƩ2009 ( )ɃȿǠȦøøȎȱǟ2008 (, 

 )ȰøɆƤ1990 ( ) ȯȿǼøƨǟ ȸȵ ȘǵɎɅȿ .6 (  ƙǣ Ǡȵ ǨǵȿǟȀǩ ǦɆȲȮȱǟ ǦɅǼȝǠȪȱǟ ȴɆȩ ȷǖǣ
)81.7-193.5 ( ȴǲȲȵ)ɃȿǠȦȎȱǟ ǠȾȲǲȅ Ɣȱǟ ǦȶɆȪȱǟ ȸȵ ȰȩǕ ɄȽȿ ȀǪȱ/2008 (  Ɣȱǟȿ

) ƙǣ Ǡȵ ǨǵȿǟȀǩ189-345 ( ȴǲȲȵȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ ȀǪȱ/ ÛǦǤȮȱǟȿ ȷǠƸȀȊȱǟ Ǧ
 ǦɆȒȵǠƩǟ ǧǠǤȭȀƫǟ Ƙǭǖǩ ƂǙ ǻɀȞɅ Ǽȩ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆȵ ǦɅǼȝǠȩ ȂɆȭȀǪȱ ƑȆȺȱǟ țǠȦǩǿɍǟ ȷǙ
 ǧǠȹɀǣǿǠȮȱǟ ǧǠǤȭȀȵ ȷǠǣȿǽ ǥǻǠɅȁ ɂȲȝ ȰȶȞǩ Ɣȱǟȿ ȻǠɆƫǟ Ž ǫǼƠ Ɣȱǟ ǧɎȝǠȦǪȱǟ ȸȝ ǦƟǠȺȱǟ

Ǽȱǟ ǦȪȖȺȵ Ž ǥȀȥɀǪƫǟ ǧǠɆȵɀȱȿǼȱǟ ȿ ǨɅǠøøȆȱǠȮȱǟ ǿɀǺøøȍ Ž ǥǻɀǱɀƫǟ Ǧøøȅǟǿ(2000 
)Smith ) ƙǣ ǦȅȿǿǼƫǟ ȜȩǟɀȶȲȱ ǿǠǣɇǟ ȻǠɆƫ ǦɆȲȮȱǟ ǦɅǼȝǠȪȱǟ ǧɍǼȞȵ ǨǵȿǟȀǩȿ99.9-
163.5 ( ȴǲȲȵ ȯǼȞȵ ƅǻǕ ǨȲǲøøȅ ǽǙ .ȀǪȱ/99.9 ȴǲȲȵ ȂɅȂȞȱǟ Ʉǵ ǿǠǣǓ ȻǠɆȵ Ž ȀǪȱ/

  ȯǼȞȵ ɂȲȝǕ ǨȲǲøøȅ ǠøȶȺɆǣ163.5 ȴǲȲȵ)ɃȀȮøøȆȞȱǟ Ʉǵ ǿǠǣǓ ȻǠɆȵ Ž ȀǪȱ/1 (  ǠȵǕ
) ƙǣ Ǡȵ ǨǵȿǟȀǪȥ ǿǠǣɇǟ ȻǠɆƫ ǦɅȀȾøøȊȱǟ ǧɍǼȞƫǟ121.3-160.3 ( ȴǲȲȵ Ȭȱǽȿ ȀǪȱ/

  ǦɅɀȺȞȵ ǧǠȩȿȀȥ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǨȺɆǣȿ .ƃǟɀǪȱǟ ɂȲȝ ȓǠǤȉȿ ǡǓ ɃȀȾøȉ ȯɎǹ
.ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ 

 

 
 

  Total Hardnessالعسرة الكلية  -0
) ƙǣ ǦɆȲȮȱǟ ǥȀȆȞȱǟ ȴɆȩ ǨǵȿǟȀǩ ǼȪȥ ǿǠǣɇǟ ȻǠɆƫ ǦǤȆȺȱǠǣ ǠȵǕ131.7-403.8 ( ȴǲȲȵ ȀǪȱ/

) ȯȿǼǱ7 ( ǦȶɆȩ ƅǻǕ ǨȲǲȅ ǽǙ .131.7 ȴǲȲȵ) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/1 (  ȯɎǹ
  ǦȶɆȩ ɂȲȝǕȿ ȯɀȲɅǕ ȀȾøȉ403.8 ȴǲȲȵ ) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ǨȲǲøȅ ȀǪȱ/2 (  ȯɎǹ

 ɀǩ Ɣȱǟ ȴɆȪȲȱ ǦǣǿǠȪǪȵ ɄȽȿ .ǿǟǽǓ ȀȾøȉ )ƆǠȞȱǟ ǠȾɆȱǙ Ȱøȍ1977 (  ǿǠǣǓ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ
)ɃȿǠȦȎȱǟ ǠȾȲǲȅ Ɣȱǟ ȴɆȪȱǟ ȸȵ ȰȩǕȿ ȀȦȞȲǩ ǦȪȖȺȵ2008 (   ǦȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ

 ) ƙǣ Ǡȵ ǨǵȿǟȀǩ ǦǤȮȱǟȿ ȷǠƸȀøȊȱǟ720-1900 ( ȴǲȲȵ.ȀǪȱ/  ȴɆȪȱ ɃɀȺȆȱǟ ȯǼȞƫǟ ǠȵǕ
 ) ƙǣ Ǡȵ ǨǵȿǟȀǪȥ ǦɆȲȮȱǟ ǥȀøȆȞȱǟ171.1-233.0 ( ȴǲȲȵȲǲȅ ǽǙ ȀǪȱ/ ȯǼȞȵ ƅǻǕ Ǩ

171.1 ȴǲȲȵ )ɃȀȮøȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/1 (  ȯǼȞȵ ɂȲȝǕȿ233.0 ȴǲȲȵ ǨȲǲȅ ȀǪȱ/
  ƙǣ Ǡȵ ǨǵȿǟȀǩ ǦøøȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ǦɆȲøøȎȦȱǟ ǧǟƘȢǪȱǟ ȷǕ ǄǠøȶȲȝ .ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž

)185.4-270.3 ( ȴǲȲȵ ȯɎǹ ȸȵ ƙǤǩȿ .ƃǟɀǪȱǟ ɂȲȝ ǿǟǽǓȿ ȯɀȲɅǕ ȀȾȉǕ Ž Ȭȱǽȿ ȀǪȱ/
 ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ.ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ 
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  Calcium Hardness  الكالسيومعسرة - 6 

) ȯȿǼƨǟ ȸȵ ȀȾȚɅȿ8 (    ƙǣ Ǡȵ ǨǵȿǟȀǩ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ȳɀɆøȆȱǠȮȱǟ ǥȀøȆȝ ȴɆȩ ȷǕ
)63.3-324.6 ( ȴǲȲȵ ǦȶɆȩ ƅǻǕ ǨȲǲøøȅ ǽǙ ȀǪȱ/63.3 ȴǲȲȵ ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/

  ǿǟǽǓ ȀøȾøøȉ ŽȿǠøøȾøøȲǲøøȅ Ɣøøȱǟ ǦøøȶøøɆøøȪøøȲøøȱ ǦøøȪøøǣǠøøȖøøȵ ɄøøȽȿ 
) ǦȺȭ2007 (ƆǠøøȒǪȱǟ ǠȡǕ Ǽƥ) ǦɅȀȩ ǿǠǣǓ ȻǠɆƫ ǠȶȾǪøøȅǟǿǻ ǼȺȝ (  ǦȺɅǼȵ ǡȀȡ ȜȪǩ Ɣȱǟȿ

) ƙǣ Ǡȵ ǨǵȿǟȀǩ Ɣȱǟȿ Ȱȍɀƫǟ29-101 ( ȴǲȲȵ ǦȶɆȩ ɂȲȝǕ ǨȲǲȅ ǠȶȺɆǣ ȀǪȱ/324.6 
ȴǲȲȵ)ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/2 (  ǦȺȭ ǠȾȲǲȅ Ɣȱǟ ǦȶɆȪȲȱ ǦǣǿǠȪǪȵ ɄȽȿ ǿǟǽǓ ȀȾȉ ȯɎǹ
)2001 ( ) ǦȺȆȱ ǦɆǤȲǂǟ ǦȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ1999-2000 (  ƂǙ ǨȲȍȿ Ɣȱǟȿ
)272 ( ȴǲȲȵ    ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ȳɀɆøȆȱǠȮȱǟ ǥȀøȆȝ ȴɆȪȱ ɃɀȺøȆȱǟ ȯǼȞƫǟ ǠȵǕ .ȀǪȱ/

) ƙǣ Ǡȵ ǨǵȿǟȀǩ151.1-181.8 ( ȴǲȲȵȯǼȞȵ ƅǻǕ ǨȲǲȅ ǽǙ ȀǪȱ/151.1 ȴǲȲȵ ȀǪȱ/
 )ɃȀȮøȆȞȱǟ Ʉǵ ȀǞǣ Ž1 (  ȯǼȞȵ ɂȲȝǕȿ181.8 ȴǲȲȵ ȷǖȊǣ ǠȵǕ.ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/

) ƙǣ Ǡȵ ǨǵȿǟȀǪȥ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ȳɀɆȆȱǠȮȱǟ ǥȀȆȝ ȴɆȪȱ ǦɆȲȎȦȱǟ ǧǟƘȢǪƫǟ134.5-
218.0 ( ȴǲȲȵ ǥȀøøȆȝ ȴɆȩ ȏǠȦƳǟ ȘǵɎɅȿ .ƃǟɀǪȱǟ ɂȲȝ ǿǟǽǓȿ ȯɀȲɅǕ ɃȀȾøøȊȱ ȀǪȱ/

  Ȭȱǽ ɁȂȞɅ Ǽȩȿ ȜɆǣȀȱǟ ȰȎȥ ȯɎǹ ǠȾȝǠȦǩǿǟȿ ȤɆȎȱǟ ȰȎȥ ȯɎǹ ǿǠǣɇǟ ȻǠɆƫ ȳɀɆøȆȱǠȮȱǟ
 ȷɀǣǿǠȮȱǟ ǼɆøøȆȭȿǕ ƆǠǭ ȁǠȡ ȂɆȭȀǩ ǥǻǠɅȁ ƂǙ2Co  ǠŒǟ ȿǕ ,ǥǿǟȀƩǟ ǧǠǱǿǻ țǠȦǩǿǟ Ȝȵ
Ƚȿ ǧǠȹɀǣǿǠȮɆǣ ƂǙ ȳɀɆȆȱǠȮȱǟ ȰɅɀƠ ɂȲȝ ȰȶȞǩ ȼǶȑȿǕ Ǡȵ ǟǾMunawar,M (1970 

(   ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠøȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿ
   ȻǠɆƫ ǦɆȅǠɆȪȱǟ ǧǠȦȍǟɀƫǟ ȁȿǠǲǪǩ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ȳɀɆøȆȱǠȮȱǟ ǥȀøȆȝ ǦȶɆȩ ȷǙÛǠȶȾȺɆǣ

ȨǶȲȵ) ǦɆȩǟȀȞȱǟ ǡȀȊȱǟ1 (. 

 
 

  Magnesium Hardness    الماغنسيومعسرة -7
 ǥȀȆȝ ȴɆȩ ǨǵȿǟȀǩȳɀɆȆȺȡǠƫǟ ) ƙǣ ǿǠǣɇǟ ȻǠɆƫ9.7-80.7 ( ȴǲȲȵ ƅǻǕ ǧǒǠǱ ǽǙ ȀǪȱ/

 ǦȶɆȩ9.7 ȴǲȲȵ)ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/1 (  ǦȶɆȩ ɂȲȝǕȿ ȁɀƢ ȀȾȉ ȯɎǹ80.7 
ȴǲȲȵ)ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/2 ( ȯȿǼǱ ȯɀȲɅǕ ȀȾȉ ȯɎǹ9 ( (  Ȝȵ ǰǝǠǪȺȱǟ ȻǾȽ ȨȦǪǩȿ.

ǠȅǟǿǼȱǟ ȸȵ ǻǼȝ ȼȺȵȿ ǦȪǣǠȆȱǟ ǧȜɆȲȕ )2002 ( ) ǦȺȭ ȿ2001 (,  ȼȲǲȅ Ǡȵ Ȝȵ ȨȦǪǩ ɍȿ
[17,4,2] ǥȀȆȝ ȴɆȪȱ ɃɀȺȆȱǟ ȯǼȞƫǟ ȷǕ ǄǠȶȲȝ.ȳɀɆȆȺȡǠƫǟ ) ƙǣ Ǡȵ ǨǵȿǟȀǩ20.0-
53.6 ( ȴǲȲȵ ǥȀȆȝ ȴɆȪȱ ɃɀȺȆȱǟ ȀɅǠȢǪƫǟ ɁǼȵ ȷǙȿ .ȀǪȱ/ȳɀɆȆȺȡǠƫǟ Ǽȵ ȯɀȕ ǳȿǟȀǪǩ ǥ

) ƙǣ ǦȅǟǿǼȱǟ23.1-52.3 ( ȴǲȲȵ ȷǙ ÛƃǟɀǪȱǟ ɂȲȝ ǿǟǽǓȿ ȁɀƢ ɃȀȾȉ Ž Ȭȱǽȿ ,ȀǪȱ/
 ǥȀȆȝ ǰǝǠǪȹȳɀɆȆȺȡǠƫǟ  ǡȀȊȱǟ ȻǠɆƫ ǦɆȅǠɆȪȱǟ ǧǠȦȍǟɀƫǟ ȸȶȑ źǖǩ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆȵ Ž
ȨǶȲȵ) ǦɆȩǟȀȞȱǟ1 ( ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿ .

ǥȀȆȝ ǰǝǠǪȹ ȸȵ ȘǵɎɅȿ ÛǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȿ ȳɀɆȆȱǠȮȱǟȳɀɆȆȺȡǠƫǟ ȜɆȶƨ  Ȝȩǟɀȵ
 ǥȀȆȝ ɂȲȝ ȳɀɆȆȱǠȮȱǟ ǥȀȆȝ ǥǻǠɆȅ ǦɆȱǠƩǟ ǦȅǟǿǼȱǟ Ž ǦȅȿǿǼƫǟȳɀɆȆȺȡǠƫǟ ǢǤȆǣ  ǥȀǮȭ

 ɂȲȝ ǨɅȀǱǕ Ɣȱǟ ǧǠȅǟǿǼȱǟ ȸȵ ǼɅǼȞȱǟ ȼǩǼȭǕ Ǡȵ ǟǾȽȿ .ǦȪȖȺƫǟ Ž ȄȲȮȱǟ Ȁǲǵ ǻɀǱȿ
)ƆǠȞȱǟ ȧǟȀȞȱǟ Ž ǦɆǝǠƫǟ ǻǿǟɀƫǟ1977 ( . 

 

 

 
  Nitrate النترات-8 

ȯȿǼǱ ǿǠǣɇǟ ȻǠɆƫ ǦǤøøȆȺȱǠǣ ǠȵǕ )10 ( ) ƙǣ ǧǟȀǪȺȱǟ ȴɆȩ ǨǵȿǟȀǩ ǼȪȥ0.13-2.87 ( 
ȴǲȲȵ ǦȶɆȩ Ȱȩǟ ǨȲǲȅ ǽǙ ÛȀǪȱ/0.13 ȴǲȲȵ) ɃȀȮȆȞȱǟ Ʉǵ ǿǠǣǓ Ž ȀǪȱ/2 (  ǥǿɀǮȱǟ Ʉǵȿ

 ǦȶɆȩ ɂȲȝǕȿ ȷǟȀɅȂǵ ȀȾȉ Ž Ȭȱǽȿ2.87 ȴǲȲȵ ȷɀȹǠȭ ȀȾȉ ȯɎǹ ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/
 Ɣȱǟ ǦȶɆȪȲȱ ǦȪǣǠȖȵ ɄȽȿ .ƆǠǮȱǟ ) ǦȺȭ ȸȵ Ȱȭ ǠȾȲǲøȅ2007 (  ǿǠǣǓ ȻǠɆƫ ǠȶȾǪȅǟǿǻ ǼȺȝ

ƙȖǵ Ȝȶƭȿ ,ƆǠøøȒǪȱǟ ǠȡǕ Ǽƥ) ƔȪȖȺȵ ( ) ǨȢȲǣ Ɣȱǟȿ2.9 ( ȴǲȲȵ ǨǵȿǟȀǩȿ .ȀǪȱ/
 ) ƙǣ ǧǟȀǪȺȱǟ ȴɆȪȱ ǦɅɀȺøȆȱǟ ǧɍǼȞƫǟ0.36-1.10 ( ȴǲȲȵ ȯǼȞȵ ƅǻǕ ǨȲǲȅ ǽǙ ȀǪȱ/

0.36 ȴǲȲȵ) ɃȀȮøøȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/1 (  ȯǼȞȵ ɂȲȝǕȿ1.10 ȴǲȲȵ Ž ȀǪȱ/ Ʉǵ ȀǞǣ
) ƙǣ Ǡȵ ǨǵȿǟȀǩ Ǽȩ ǧǟȀǪȺȱǟ ȴɆȪȱ ɄȲøøȎȦȱǟ ƘȢǪȱǟ ɁǼȵ ȷǕ ǠȶȲȝ. ȂɅȂȞȱǟ0.34-1.26 ( 

ȴǲȲȵ ǿǠǣɇǟ Ž ǧǟȀǪȺȱǟ ȴɆȩ ǧǼǱȿ Ǡȶȭ .ȯȿɉǟ ȷɀȹǠȭȿ ȷǟȀɅȂǵ ɃȀȾøøȉ Ž Ȭȱǽȿ ȀǪȱ/
 ȨǶȲȵ) ǦɆƫǠȞȱǟȿ ǦɆȩǟȀȞȱǟ ǡȀȊȱǟ ȻǠɆƫ ǦɆȅǠɆȪȱǟ ǧǠȦȍǟɀƫǟ ȸȶȑ ǦȅǟǿǼȱǟ ǥǼȵ ǦȲɆȕ ǦȅȿǿǼƫǟ

1 (ǠǪȹ ǧȀȾșǕȿ. ǠȵǕ Ȝȩǟɀƫǟȿ ȀȾøøȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠøøȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝ
.ǦɅɀȺȞȵ Ƙȡȿ ǦɅɀȺȞȵ ǨȹǠȮȥ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ȰǹǟǼǪȱǟ 

 

 
 

 

 Phosphate  الفوسفات -9

) ƙǣ ǿǠǣɇǟ ȻǠɆȵ Ž ǧǠȦøøȅɀȦȱǟ ȴɆȩ ǨǵȿǟȀǪȥ ÛǿǠǣɇǟ ȻǠɆƫ ǦǤøøȆȺȱǠǣ ǠȵǕ0.17-2.98 ( 
ȴǲȲȵ  ǦȶɆȩ ƅǻǕ ǨȲǲøȅ ǽǙ .ȀǪȱ/0.17 ȴǲȲȵ ȷǟȀɅȂǵ ȀȾȉ ȯɎǹ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/

 ǦȶɆȩ ɂȲȝǕȿ2.98 ȴǲȲȵ  Ǽȩȿ .ƆǠǮȱǟ ȷɀȹǠȭ ȀȾȉ ȯɎǹ ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ǨȲǲøȅ ȀǪȱ/
 ȷǕ ȸȮȶƫǟ ȸȵ Ɣȱǟ ǿǠǣɇǟ ȻǾŏ ǦȖɆƮ ǦɆǩǠȦøøȅɀȥ ǻǟɀȵ ǻɀǱȿ ȳǼȝ ƂǙ țǠȦǩǿɍǟ ǟǾȽ ɁȂȞɅ

  ȻȂɆȭǟȀǩ ȸȵ ǼɅȂǩȿ ǿǠǣɇǟ ȻǠɆȵ Ȱǹǟǻ ƂǙ ǦǣȀǪȱǟ ȯɎǹ ȸȵ ǡǠøȆȺǩȖȵɉǟ ȓɀȪȅ ƘǭǖǪǣ ȿǕ ǿǠ
 ǢɆøøȅȀǩ Ž ǟǿȿǻ ȳɀɆøøȆȱǠȮȱǟ ɂȲȝ ǦɅȿǠƩǟ ǧǠǤȭȀȶȲȱ ȷɀȮɅǠȵ ƘǮȭȿ.ǥȀǝǠƨǟ ɃȀȱǟ ǦɆȲȶȝ

  ȳɀɆȆȱǠȮȱǟ ǧǠȦȅɀȥ ȰȮøȊǣ ǧǠȦøȅɀȦȱǟ )ɂȦȖȎȵ2007 (  ȿMustafa (1998 (.  
) ȯȿǼƨǟ ȸȵ ȘǵɎȹȿ11 (  ȰȎȥ ȯɎǹ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆȵ ȜɆȶƨ ǧǠȦȅɀȦȱǟ ȴɆȩ ǥǻǠɅȁ
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    ǿɀȦȆȦȱǟ ȀȍǠȺȞǣ ǦɆȺȢȱǟ ǥǼƧɉǟ ȳǟǼǺǪøȅǟȿ ǦɆȝǟǿȂȱǟ ǦȖøȊȹɉǟ ƂǙ ǻɀȞǩ Ǽȩ Ɣȱǟȿ ǒǠǪøȊȱǟ
  ǦȲǲȆƫǟ ǧǠȦøȅɀȦȱǟ ȴɆȩ ȷǠȥ ǟǾȱ .ǦȪȖȺȶȲȱ ǦɆǱɀȱɀɆƨǟ ǦȞɆǤȖȱǟ ƂǙ ɁȂȞǩ ȿǕ ɃȀȱǟ ǧǠɆȲȶȝȿ

ǠƩǟ ǦøøȅǟǿǼȱǟ ŽǠɆȪȱǟ ǧǠȦøøȍǟɀƫǟ ȴɆȩ ȸȵ ɂȲȝǕ ǧǒǠǱ ǦɆȱ ǦɆȩǟȀȞȱǟ ǡȀøøȊȱǟ ȻǠɆƫ ǦɆøøȅ           
 ȨǶȲȵ)1(. 

 Ǧȅǟǿǻ Ȝȵ ǦɆȱǠƩǟ ǦȅǟǿǼȱǟ ǰǝǠǪȹ ǨȪȦǩǟȿɃȿǠȦȎȱǟ )2009 (  ǦȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ
) ƙǣ ǧǠȦȅɀȦȱǟ ȴɆȩ ǨǵȿǟȀǩ ǬɆǵ ÛȰȍɀƫǟ ǦȺɅǼȵ ȯǠƽ ǦǤȮȱǟȿ ȷǠƸȀȊȱǟ0.077-1.6 

( ȴǲȲȵǪȅǟ ƂǙ ǢǤȆȱǟ ȂȝȿǕȿ ÛȀǪȱ/ Ǧȅǟǿǻ Ȝȵ ǨȪȦǩǟ ȬȱǾȭȿ ǦɆǝǠɆȶɆȮȱǟ ǥǼƧɉǟ ȳǟǼǺȱ ƆǟɀȊ
)2009 (  ȴɆȪȱ ɃɀȺȆȱǟ ȯǼȞƫǟ ȷǠǣ ǠȶȲȝ .ȫɀȭȀȭ ǦȪȖȺȵ Ž ǿǠǣɇǟ ȻǠɆȵ ȐȞǤȱ ȼǪȅǟǿǻ ǼȺȝ

) ƙǣ Ǡȵ ǨǵȿǟȀǩ ǧǠȦȅɀȦȱǟ1.00-1.40 ( ȴǲȲȵ ȯǼȞȵ ƅǻǕ ǨȲǲȅ ǽǙ ÛȀǪȱ/1.00 
ȴǲȲȵ ȯǼȞȵ ɂȲȝǕȿ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/1.40 ȴǲȲȵȀǞǣ Ž ȀǪȱ/  ƙǵ Ž .ȂɅȂȞȱǟ Ʉǵ

) ƙǣ ȀȾȉɉǟ ǧɍǼȞƫ ǦɆȲȎȦȱǟ ǧǟƘȢǪȱǟ ǨǵȿǟȀǩ0.46-1.64 ( ȴǲȲȵ ȯɎǹ Ȭȱǽȿ ȀǪȱ/
 ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ȯɎǹ ȸȵ ƙǤǩȿ .ƃǟɀǪȱǟ ɂȲȝ ƆǠǮȱǟ ȷɀȹǠȭȿ ȷǟȀɅȂǵ ȀȾȉǕ

ǠȵǕ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ȴɆȩ ȜɆȶƨ ǦɅɀȺȞȵ ǨȹǠȮȥ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ȰǹǟǼǪȱǟ 
) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ ȻǠɆȵ ǟǼȝǠȵ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ǧǠȦȅɀȦȱǟ2 (  Ƙȡ ǨȹǠȭ ǼȪȥ ǥǿɀǮȱǟȿ

.ǦɅɀȺȞȵ 

 

 
 

 Chlorid  الكلوريدايون - 10

) ȯȿǼǱ ǦɆǤȲǂǟ ǦȪȖȺȵ ǿǠǣǓ ȻǠɆƫ ǦǤȆȺȱǠǣ ǠȵǕ12 (ƙǣ ȴɆȪȱǟ ǨǵȿǟȀǩ ǽǙ Û  )31.2-72.4 
( ȴǲȲȵ ǦȶɆȩ ƅǻǕ ǨȲǲȅ ǽǙ ȀǪȱ/31.2 ȴǲȲȵ ȓǠǤȉ ȀȾȉ ȯɎǹ ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/

 ǦȶɆȩ ɂȲȝǕȿ72.4 ȴǲȲȵ) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/2 (  ǟǾȽȿ .ƆǠǮȱǟ ȸɅȀȊǩ ȀȾȉ ȯɎǹ
 ɂȲȝ ǦɅȿǠƩǟ ǧǟȀǺǤǪƫǟ ǳɎȵǕ ǻɀǱȿ ƂǙ ǻɀȞɅ Ǽȩ ǼɅǿɀȲȮȱǟ ȷɀɅǟ ȂɆȭȀǩ Ž țǠȦǩǿɍǟ

ǟ ǠȾɆȥ ȀƢ Ɣȱǟ ǦɆǱɀȱɀɆƨǟ ǧǠȺɅɀȮǪȱǟ Ž ǿɀǺȎȱǟ ǦȞɆǤȕ ɂȲȝȿ ǧǟǼɅǿɀȲȮȱǟƫ ȜɆȲȕ ǦɆȥɀƨǟ ȻǠɆ
)2002 ( ) ƙǣ ǳȿǟȀǩ ǼɅǿɀȲȮȱǟ ȷɀɅǟ ȴɆȪȱ ɃɀȺȆȱǟ ȯǼȞƫǟ ǠȵǕ48.6-58.8 ( ȴǲȲȵ ȀǪȱ/

 ȯǼȞȵ ƅǻǕ Ȱǲȅ ǽǙ48.6 ȴǲȲȵ ȯǼȞȵ ɂȲȝǕȿ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/58.8 ȴǲȲȵ Ž ȀǪȱ/
) ɃȀȮȆȞȱǟ Ʉǵ2 () ƙǣ ȀȾȉɉǟ ǧɍǼȞȵ ǨǵȿǟȀǩ ƙǵ Ž  .39.4-62.2 ( ȴǲȲȵ ȀǪȱ/

ȉ ɃȀȾȉ ȯɎǹ Ȭȱǽȿ ǼɅǿɀȲȮȱǟ ȷɀɅǟ ȴɆȩ ǦȹǿǠȪȵ ǼȺȝȿ  .ƃǟɀǪȱǟ ɂȲȝ ƆǠǮȱǟ ȸɅȀȊǩȿ ȓǠǤ
 ǿǠǣɇǟ ȻǠɆȵ ǦȱǠǵ Ž ǠȾȝǠȦǩǿǟ ȘǵɎȹ ǦȲǱǻ ȀŒ ȻǠɆȵ Ž ǦȲǲȆƫǟ ȴɆȪȱǟ Ȝȵ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ

Ǡȵ ǟǾȽȿ ) ,ɃȿǠȦȎȱǟ ȼɆȱǙ ǿǠȉǟ2007 (  ȰȎǩ ǿǠǣɇǟ ȻǠɆȵ Ž ǼɅǿɀȲȮȱǟ ȷɀɅǟ ȂɆȭȀǩ ȷǕ ƂǙ
 ƂǙ6  ǠȽȂɆȭȀǩ ȸȵ ȯǠǮȵǕ ȷɀɅǟ ȴɆȩ ȷǠȥ Ǡȵɀȶȝȿ .Ȱȍɀƫǟ ǦȺɅǼȵ ȂȭȀȵ ǼȺȝ ǦȲǱǻ ȀŒ ȻǠɆȵ Ž

ȨǶȲȵ) ǦɆǝǠƫǟ ǻǿǟɀȶȲȱ ǦɆȩǟȀȞȱǟ ǧǟǻǼǂǟ ȸȶȑ ǧǒǠǱ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ǼɅǿɀȲȮȱǟ1 ( .
 ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿ

) ,ɃȿǠȦȎȱǟ ȼɆȱǙ ǿǠȉǟ .ǠȶȾȺɆǣ2007 ( Ǚ ƂǙ ȰȎǩ ǿǠǣɇǟ ȻǠɆȵ Ž ǼɅǿɀȲȮȱǟ ȷɀɅǟ ȂɆȭȀǩ ȷǕ Ƃ
6  ȷɀɅǟ ȴɆȩ ȷǠȥ Ǡȵɀȶȝȿ .Ȱȍɀƫǟ ǦȺɅǼȵ ȂȭȀȵ ǼȺȝ ǦȲǱǻ ȀŒ ȻǠɆȵ Ž ǠȽȂɆȭȀǩ ȸȵ ȯǠǮȵǕ

ȨǶȲȵ) ǦɆǝǠƫǟ ǻǿǟɀȶȲȱ ǦɆȩǟȀȞȱǟ ǧǟǻǼǂǟ ȸȶȑ ǧǒǠǱ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ǼɅǿɀȲȮȱǟ1 ( .

Ȁȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿȜȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿ 
) ,ɃȿǠȦȎȱǟ ȼɆȱǙ ǿǠȉǟ .ǠȶȾȺɆǣ ȰǹǟǼǪȱǟȿ2007 (  ǿǠǣɇǟ ȻǠɆȵ Ž ǼɅǿɀȲȮȱǟ ȷɀɅǟ ȂɆȭȀǩ ȷǕ ƂǙ

 ƂǙ ȰȎǩ6  ȴɆȩ ȷǠȥ Ǡȵɀȶȝȿ .Ȱȍɀƫǟ ǦȺɅǼȵ ȂȭȀȵ ǼȺȝ ǦȲǱǻ ȀŒ ȻǠɆȵ Ž ǠȽȂɆȭȀǩ ȸȵ ȯǠǮȵǕ
Ȟȱǟ ǧǟǻǼǂǟ ȸȶȑ ǧǒǠǱ ǦȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆƫ ǼɅǿɀȲȮȱǟ ȷɀɅǟȨǶȲȵ) ǦɆǝǠƫǟ ǻǿǟɀȶȲȱ ǦɆȩǟȀ1 

( ȰǹǟǼǪȱǟȿ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿ .
.ǠȶȾȺɆǣ 
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 مياه الآبار من عنصر الزرنيخ محتوى -1
  ) ƙǣ ǿǠǣɇǟ ȻǠøɆȵ Ž ǸɆȹǿȂȱǟ ȀøøȎȺȝ ȴɆȩ ǨøǵȿǟȀǩ54.3-285.2 ( ȀȮɆȵ / ȳǟȀȡȿ

 ȯȿǼǱ)ȀǪȱ13 (  ǦȶɆȩ ƅǻǕ ǨȲǲøȅ ǽǙ .54.3 ) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž2 (  ȀȾȉ ȯɎǹ
 ǦȶɆȩ ɂȲȝǕ ǨȲǲȅ ǠȶȺɆǣ ƆǠǮȱǟ ȷɀȹǠȭ285.2 ȀȮɆȵ) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/ȳǟȀȡȿ1 ( 

   Ɣȱǟ ȴɆȪȱǟ ȸȵ ƘǮȮǣ Ȱȩǟ ǦȅǟǿǼȱǟ ȻǾȽ Ž ǦȲǲøȆƫǟ ǸɆȹǿȂȱǟ ȴɆȩ ǨȹǠȭ .ȁɀƢ ȀȾøȉ ȯɎǹ
    ȰøøøøǤøøøøȩ ȸøøøøȵ ǨøøøøȲøøøøǲøøøøøøȅ 

Mosaferi, (2001 ( ) ǨȢȲǣ ǠȶɆȩ Ȱǲȅ ǽǙ1000 ( ȴǲȲȵ Ɣȱǟ ǰǝǠǪȺȱǟ ȸȵ Ȱȩǟȿ ÛȀǪȱ/
 ǠȾɆȱǙ ȰȍɀǩTingay Pty(2006 ( ǦȺɅǼƫ ǦȞǣǠǪȱǟ ɁȀȪȱǟ ȸȵ ǻǼȞȱ ǿǠǣɇǟ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ

) ƙǣ Ǡȵ ǨǵȿǟȀǩ Ɣȱǟȿ ȬɆøøȆȮƫǟ900-11350.0 ( ȀȮɆȵ ȯǼȞƫǟ ȷǕ ǠȶȲȝ .ȀǪȱ/ȳǟȀȡȿ
) ƙǣ Ǡȵ ǨǵȿǟȀǩ ǦɆȱǠƩǟ ǦøøȅǟǿǼȱǟ Ž ɃɀȺøøȆȱǟ113.4-170.6 ( ȀȮɆȵ ǽǙ ȀǪȱ/ȳǟȀȡȿ

 ȯǼȞȵ ƅǻǕ ǨȲǲøøȅ113.4 ȀȮɆȵǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/ȳǟȀȡȿ  ȯǼȞȵ ɂȲȝǕȿ170.6 
ȀȮɆȵ ) ɃȀȮøȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/ȳǟȀȡȿ1 ( țǠȦǩǿǟ ȘǵɎȺȥ ǦɆȲȎȦȱǟ ǧǟƘȢǪȱǟ ȷǠȊǣ ǠȵǕ .

Ž ǸɆȹǿȂȱǟ ȴɆȩ ǒǠǪȊȱǟ ȰȎȥ ȯɎǹ ǠȾȑǠȦƳǟȿ ȤɅȀƪǟȿ ȤɆȎȱǟ ɄȲøøȎȥ ȯɎǹ ǿǠǣɇǟ ȻǠɆȵ 
) ƙǣ Ǡȵ ǨǵȿǟȀǩ Ɣȱǟȿ183.2-73.5 ( ȀȮɆȵ ƆǠǮȱǟ ȷɀȹǠȭ ɃȀȾȉ Ž Ȭȱǽȿ ,ȀǪȱ/ȳǟȀȡȿ

 ǧǟǻǼǶȶȲȱ ǥȁȿǠǲǪȵ ǦøøȅȿǿǼƫǟ ǿǠǣɇǟ ȻǠɆȵ Ž ǸɆȹǿȂȱǟ ȴɆȩ ǨȹǠȭȿ .ƃǟɀǪȱǟ ɂȲȝ ȷǟȀɅȂǵȿ
 ǡȀøøȊȱǟ ȻǠɆƫ ǦɆȱȿǼȱǟ WHO  (2004 (ȢȱǠǤȱǟȿ Ǧ50 ȀȮɆȵ ǰǝǠǪȹ ǿǠøøȉǕȿ .ȀǪȱ/ȳǟȀȡȿ

 ǠȶȾȺɆǣ ȰǹǟǼǪȱǟ ǠȵǕ Ȝȩǟɀƫǟȿ ȀȾøøȉɉǟ ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ƂǙ ɄǝǠøøȎǵɋǟ ȰɆȲǶǪȱǟ
.ǦȅȿǿǼƫǟ ȴɆȪȲȱ ǦɅɀȺȞȵ Ƙȡȿ ǦɅɀȺȞȵ ǨȹǠȮȥ 

 

 
 

 محتوى مياه الآبار من عنصر الكادميوم - 2
 ǦȶɆȩ ȰȩǕ ƙǣ ȳɀɆȵǻǠȮȱǟ ȀøøȎȺȝ ȴɆȩ ǨǵȿǟȀǩ0.07  ȀȾøøȊȱ ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ž ǨȲǲøøȅ
 ) ɃȀȮøȆȞȱǟ Ʉǵ ɃȀǞǣ ǨȪȥǟɀǩȿ ,ȷǟȀɅȂǵ1+2 (   ƅǻɉ ǠȾȲɆǲøȆǩ Ž ǥǿɀǮȱǟ Ʉǵ ȀǞǣ Ȝȵ

 ȴɆȪȱǟ0.07 ȀȮɆȵ ȸɅȀȊǩ ɃȀȾȉ ȯɎǹ ȀǪȱ/ȳǟȀȡȿ ɂȲȝǕȿ ÛƃǟɀǪȱǟ ɂȲȝ ȯȿɉǟ ȷɀȹǠȭȿ ƆǠǮȱǟ
 ) ɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ǨȲǲøȅ ǦȶɆȩ2 ( ȿ) ǨȢȲǣ1.41 ( ȀȮɆȵ ȀȾȉ ȯɎǹ ȀǪȱ/ȳǟȀȡȿ

ȁɀøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøøƢ 
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 ȯȿǼǱ)14 (ȨǶȲȵ) ǦɆȱǠƩǟ ǦȅǟǿǼȱǟ ǰǝǠǪȹ ȷǙ .2 (  ȻǠɆƫ ǦɆȅǠɆȪȱǟ ǧǠȦȍǟɀƫǟ ȸȶȑ ǨȹǠȭ
) ǦȢȱǠǤȱǟȿ ǦɆƫǠȞȱǟȿ ǦɆȩǟȀȞȱǟ ǡȀøøȊȱǟ3-5 ( ȀȮɆȵ Ǡư Ȱȩǟ ǼȞǩ ȴɆȪȱǟ ȷǠȥ ȬȱǾȭ .ȀǪȱ/ȳǟȀȡȿ

ȰǤȩ ȸȵ Ȱǲȅ , ƆǟɀȊȱǟ)2009 (  ǨǵȿǟȀǩ ǽǙ ȫɀȭȀȭ ǦȪȖȺȵ Ž ǿǠǣɇǟ ȻǠɆƫ ȼǪȅǟǿǻ ǼȺȝ
) ƙǣ ǠȾɆȥ ȳɀɆȵǻǠȮȱǟ ȴɆȩ0.5-5.6 ( ȀȮɆȵ ȀȎȺȝ ȴɆȪȱ ɃɀȺȆȱǟ ȯǼȞƫǟ ȷǕ ǠȶȲȝ .ȀǪȱ/ȳǟȀȡȿ

) ƙǣ Ǡȵ ǨǵȿǟȀǩ Ǽȩ ǦøøȅǟǿǼȱǟ ǥǼȵ ȯǟɀȕ ȳɀɆȵǻǠȮȱǟ0.43-0.50 ( ȀȮɆȵ ǽǙ ȀǪȱ/ȳǟȀȡȿ
) ȯǼȞȵ ƅǻǕ ǨȲǲȅ0.43 ( ȀȮɆȵɃȀȮȆȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/ȳǟȀȡȿ ) ȯǼȞȵ ɂȲȝǕȿ0.50 

( ȀȮɆȵ ǦɅȀȾøøȊȱǟ ǧɍǼȞȶȲȱ ǦɆȲøøȎȦȱǟ ǧǟƘȢǪȱǟ ȷǠøøȊǣ ǠȵǕ .ȂɅȂȞȱǟ Ʉǵ ȀǞǣ Ž ȀǪȱ/ȳǟȀȡȿ
) ƙǣ Ǡȵ ǨǵȿǟȀǪȥ0.28-0.92 ( ȀȮɆȵ ȯȿɉǟ ȸɅȀøøȊǩ ɃȀȾøøȉ Ž Ȭȱǽȿ ȀǪȱ/ȳǟȀȡȿ

 ƙǣ ǦɅɀȺȞȵ ǧǠȩȿȀȥ ǻɀǱȿ ɄǝǠøøȎǵɋǟ ȰɆȲǶǪȱǟ ǰǝǠǪȹ ǧȀȾșǕȿ .ƃǟɀǪȱǟ ɂȲȝ ƆǠǮȱǟ ȷɀȹǠȭȿ
 Ȝȩǟɀƫǟȿ ȀȾȉɉǟ.ƃǟɀǪȱǟ ɂȲȝ ǦɅɀȺȞȵ Ƙȡȿ ǦɅɀȺȞȵ ǨȹǠȮȥ Ȝȩǟɀƫǟȿ ȀȾȉɉǟ ƙǣ ȰǹǟǼǪȱǟ ǠȵǕ 
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