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والتكنولوجياالمعهد العالي للعلوم التطبيقية   

/ 24/المعهد العالي للعلوم التطبيقية والتكنولوجيا مؤسسة حكومية للتعليم العالي أحدثت بموجب المرســوم التشـريعي رقم 
، وذa بهدف إعداد أطر علمية متميزة من Ùندسين و�حثين للإسهام الفاعل في عملية التطوير العلمي والتنمية 1983لعام 

        .ة السوريةفي الجمهورية العربي

يمنح المعهد العالي درجة الإجازة في الهندسة في الاتصالات والمعلوماتية والنظم الإلكترونية والميكاترونيكس وعلوم وهندسة 
يقبل المعهد العالي "راسة هذه Cختصاصات شريحة منتقاة من المتفوقين في الشهادة الثانوية من . المواد وهندسة الطيران

يح المعهد العالي أيضاً برامج ماجسـتير أكاديمي في نظم الاتصالات وفي التحكم والروبوتيك وفي نظم يت . الفرع العلمي
ويمنح المعهد العالي . المعطيات الكبيرة ونظم المعلومات ودعم القرار وفي علوم وهندسة المواد وعلوم وهندسة البصرæت

تحُدث في المعهد العالي اختصاصات جديدة . الفيزæء التطبيقيةدرجة ا"كتوراه في الاتصالات والمعلوماتية ونظم التحكم و 
        .بحسب متطلبات سوق العمل وتوÂات البحث والتطوير المحلية والعالمية

إلى جانب . يمتاز المعهد باطٔره الكفوءة ذات التاهٔيل العالي وبمختبراته اµهزة تجهيزاً عالياً وببنيته التحتية الفريدة في القطر
عليمي، يمارس المعهد العالي عبر Âود أطره وفعالياته العلمية اìتلفة نشاطاً حثيثاً في البحث والتطوير، إذ ينفذ النشاط الت 

مشاريع متنوعة لصالح الجهات العامة والخاصة في القطر، كما يتعاون مع Âات خارج القطر في بعض المشاريع البحثية 
تدريبية نظرية وعملية متاحة للقطاعين العام والخاص وللأفراد، إلى إفادة أوسع يسعى المعهد أيضاً، عبر دورات . والتطويرية

        .فئة من المهتمين من إمكانيات فريقه العلمي ومختبراته

اسـتكمالاً "ور المعهد العالي الرائد في مجال التعليم ونشر العلم، يحرص المعهد العالي على نشر كتب علمية عالية المسـتوى 
علمية، منها ما هو تدريسي يوافق المناهج في المعهد العالي ويفيد شريحة واسعة من الطلاب الجامعيين من نتاج أطره ال 

يخضع الكتاب قبل نشره إلى عملية تقويم علمي من مجموعة منتقاة بعناية من أصحاب . عموماً، ومنها ما هو علمي ثقافي
        .لمنشورات �للغة العربيةCختصاص، إضافةً إلى تدقيق لغوي حفاظاً على سوية عالية ل 

يتيح المعهد العالي للعلوم التطبيقية والتكنولوجيا بعضاً من منشوراته على موقعه على الشابكة تحت رخصة المشاع الإبداعي 
        .لتعميم الفائدة على شريحة واسعة من القراء

        :اح منهاللتواصل مع المعهد العالي وCطلاع على شروط النشر واخٓر المنشورات وتحميل المت

        31983ب .المعهد العالي للعلوم التطبيقية والتكنولوجيا، دمشق، ص

        00963115140760فاكس  - 00963115123819هاتف 

        contact@hiast.edu.syبريد إلكتروني 

        www.hiast.edu.syموقع إلكتروني 
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50.999965240.997299

60.999941250.997047

70.999902260.996785

80.999848270.996515

90.999782280.996235

100.999701290.995946

110.999606300.995946

120.999489400.99222

130.999377500.98803

140.999244600.98320

150.999099700.97778

160.998943800.97182

170.998775900.96535

180.9985961000.95840

212

2-2(

2-3(

2–2

ºC0510152035

m pa. s
1.7971.5231.3011.1381.0070.423
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2–3:

048121620

m pa. s1.0071.0211.0351.0521.0681.085

213S:

.2

–2(Tc(

2-2:

214

Constante Diélectrique:

80
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.

Conductivité Électrique

4 2x10-6

20º

.

215

14º15º

..

22

.242

58(.
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221

Électrostatique(

1

HENRY(

VC

P(

2(

OH- , SH- ,NH4
+ ,…(

..

3:

.

–:
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:

Cristallo de

.

:

Suspension 

2–3

2–: 3

Hydrophilisation
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.

- OH- CH3(

:

-Solubilisant(

-Émulsionnant

-Reptisant(

-Agent de Mouillage

.

.Préciptants(

CoagulantsFloculants(Épaississants(

Déprimants du  Mouillage(.

Hydrophobe

1(:

.

ppm(

ppb
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2(:

.(

3(:F

0 2(

100 10

.

1 786.1 428

222:

.

.

.

H+H+

:

K(Ke

.
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10-1425.

10-7(.2–4

2-4:

182550100

Ke × 10+140.120.591.045.665.85

pKe14.9314.2313.9813.2512.24

7-10

7-10(

pH(

223

:

K–Constante d'Affinité(

pK(pH

-pH(c(:
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pH =  ½ ( pKa - log  c  )

-pH(c(:

pH =  14 - ½ (pKb - log  c  )

-pH(c1(c2

:

)pH = pKa
   - log( c1/ c2

-pH(c1(c2

)pH =  14 - pKb + log ( C1 / C2

Solution Tampon 

.

0.1

0.1

pH0.094.734.64(

pH(

23

.
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231

Autotrophes(

Hétérotrophes(

.Métabolisme

-Anabolisme(

-Catabolisme(

2–4(

2-4
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Anabolisme:

-

-

.

Nitrosomonas(

Nitrobacter

Ferrogineuses , Manganiferes

Catabolisme

(

.Aérobie(

Anaérobie(

:

-:

C6H12O6 +  6 O2 6 CO2 + 6 H2O  + 2. 72 Kj / mol

-:

C6H12O6 3 CO2 +  3 CH4 +  144  J / mol

5.3

.
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232

Pathogènes

.

pH....(

-:Bacilles(

Coccies(Spirilles(

-

-Autotrophes (

Hétérotrophes(

-

Serratia , Sarcina , Alaligenes , 

Achromobacter , Bacillus  , Pseudomonas(

.

.

:Typhoïde(Salmonelloses(

Dysenteries(
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24:

.

.

.

.
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241:

.

Henry 

:

O2 2 PO2 =  Ho [  O2 ]s 

N2              2                          P N2   = HN [  N2 ]s

CO2 2                      P CO2  = Hc [ CO2 ]s

PxxHx [

X]s

H2CO3

Hc , HN , Ho 2

–510

1.0133(

.

20 970 1

3x10–4

2-6(

2-5:

°5152560

Ho x 10316.7420.6524.7537.04
HN x 10339.0848.0756.5178.18
Hc x 1030.3640.50770.68351.414
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2-6

°
5152560

P O20.2100.2080.2050.170

P N20.7940.7880.7760.643

P CO20.00030.00030.00030.0003

P H2O0.0090.0170.0320.2

P1.01331.01331.01331.0133

2–7(

2-7:

°
5152560

[ O2 ]s12.7510.078.284.59

[ N2 ]s20.316.413.78.2

[ CO2 ]s0.820.590.440.21

-

-

-
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. a ( Cs - C )

dc /dt.

Cs.

.

C.

a.

(

-

-

-

0 5915°

-

-

-:

Ca (HCO3 )2 3 2CO3 ( CO2 + H2O )
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Titre Alcalimétrique

Titre d'Hydrotimétrique

-.

-

-

242

.:

Matières Humiques (

2–8
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2-8

:

Ca ++ Mg++

:TH

OH - , CO3
- - , HCO3

-

:TA

:TAC

:Na + ,  K +:SO4
- - , Cl -

NO3
-

:TAF

:SAF

:TACi

STCSTA

:

-

-

TH (

-

TA(TAC(

-

TACi(TAF(

SAF (

ST(

STC STA 

:

STC    =   STA   = TAC  + TACi



49

-

-

-

1

12(

cm(

. cm:

=  10 6   / . Cm)cm/(

pH

2

–5(
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2–5:12

}76

2–5(

1000

.

:

×68800020°

.

2–9.
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2-9:

}76

(

46.82.34

42.13.46

44.21.92

64.91.66

39.40.645

76.32.54

68.51.93

64.21.04

66.71.39

:

-TH)(

-TH Ca(

-TH Mg(

-THP

-

TH - THP (

TH<

TAC(
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TH> TAC(

–

EDTA )(

EDTA 

TNoir Eriochrome T

.

Murexide Rouge(

Titre Acidimetrique:

1(

.

-pH =  8. 3 - 10(.

-pH =  3. 2 - 4. 4(.

2(SAF ,  TAF,  TACi 

H+.
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:

R – SO3
-H+ + NaCl R – SO3

-Na+     + HCl

R –( SO3
-H+)2 + CaSO4    R – ( SO3

- )2 Ca  + H2SO4

R –( SO3
-H+)2            + Mg ( NO3 )2 – ( SO3

- )2 Mg  + 2 HNO3

:

R– ( SO3H
+) 2 + Ca ( HCO3)2   R-(SO3

-)2 Ca +2 + 2 H2CO3

TAC ,  TA 

-TA OH -(

-TAC

.

pK

10-215º:

H2CO3 + H2O 3
- + H3O

+       pK`1 =  6. 3
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HCO3
- +  H2 3

2- +  H3O
+ pK`  = 10. 25

:

OH - +  H3O
+

2O

CO3
2 - + H3O

+
3

- +  H2O

pH =   ( pK`1 + pK` 2) /  2  =  8. 3

pH

TA

:

OH - +  H3O
+

2O

CO3
2 - + H3O

+
3

- +  H2O

HCO3
- +     H3O

+
2CO3 +  H2O

pH4 4

HCO3
-        +  OH -                CO3

2 - +   H2O

1(.

2(.

3(.

4(.

5(.

TA TAC 
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HCO3
–

TA   = 0 TAC = [ HCO3
-    ]

HCO3
-

+CO3
2 -

TA   = [ CO3
2 - ] / [ CO3

2 - ] = 2 TA   ,

TAC  = [ CO3
2 - ] +   / HCO3

-    ] =  2 TA  +  [ HCO3
-    ]

[ HCO3
-    ] = TAC – 2TA         ,   TA  < TAC  /2

CO3
2 –

TA  =   [ CO3
2 -] [ CO3

2 -] ,   TA  = TAC  / 2 

CO3
2 -

+OH –

TA  = ([ OH – ] + [ CO3
2 - ] ) / [CO3

2 - ] =  2TA  - 2 [ OH – ]

TAC =   [OH – ]  +  [CO3
2 - - [ OH – ]

"

TA    >   TAC / 2
[ OH – ] =   2TA  - TAC
[CO3

2 - ] =  2 TAC  - 2 TA

OH –

TA  =  TAC
[ OH – ] =   TA = TAC

2–10TATAC 
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2–10TA  TAC

[ HCO3
- ][CO3

2 - ][ OH – ]TA 

TAC
TAC00TA  =  0

TAC– 2TA2TA0TA  < TAC / 2

0TAC0TA  = TAC / 2

02 (TAC – TA )2TA–TACTA  >  TAC / 2

00TACTA  =  TAC

pHpH

1:

[ H3O
+ ] + 2 [ Ca ++ ] + 2 [ Mg ++ ] + [ Na + ] + [ K + / + [ NH4

+ ] + ….

= [ OH -] +2[ CO3
- - ]+[ HCO3

- ] + [ Cl - ]+2 [ SO4
--] +[ NO3

- ]+ …

:

[ H3O
+   ] +  2 [Ca ++ ] + P  = [ OH - ] + 2 [CO3

-- ] + [ HCO3
- ] + N

PN

.
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NP

2

:

:

-

-

K`eK`1K`2K` s

:

-
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2–11(pK

80º

I = 0 (

2-11pK}54

pKepK1pK2pKs

014.9406.58310.6278.022
1014.5266.47510.4908.151
1814.2396.41010.4008.260
2014.1676.39310.3778.280
2514.0006.36610.3298.342
3013.8366.34510.2908.395
4013.5376.31410.2208.514
5013.2636.29710.1728.625
6013.0166.29410.1438.738
7013.7006.30110.1248.860

80-6.31510.1228.975

-

.I(

miZi

I )fii(

:(

I
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[ HCO3
- ] = 27 f°, [ SO4

-- ] = 3 f° , [ Mg ++ ] = 14 f° , [ Ca ++ ] = 20 f°

[ Na + ] =  2 f°   ,  [ K + ] =  0. 5 f° ,  [ Cl - ] = 6. 5 f°

11x10-3

9x10-2pK

2–11PK`

3(pH

pH

(.pH

:

pH

:
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K`1  K`210-6.310-10.25

pH

2–12(

2–12:

pH}39

pH

[ H2CO3 ]
100 ×  ---------------

               CO2 T

             [ HCO3
- ]

100 ×  ---------------

               CO2 T

              [ CO3
2 - ]

100 ×  ---------------

               CO2 T

399.950.05-

499.500.50-

595.234.77-

666.6233.38-

6.350.0050.00-

716.6283.330.05

81.9497.520.54

8.2751.0397.941.03

90.1994.515.30

100.0164.0235.97

10.25-50.0050

11-15.1084.90

12-1.7498.26

13-0.1799.83
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2-6(

2-6:pH

-

8.275pH

-pH

-4>pH>8

pH=6.3

-pH8

pH

10 25( pH = pKs  =  10. 25

-pH68.5

4Agressivité:

.
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.:

-CO 2CO 2

-CO 2CO 2

-CO 2CO 2Incrustante (

5

pH

pHs  = pK`2  - pK`s – log [ HCO3
-    ] - log [ Ca++ ]

pH

pHspHs

pHs

pH0

pH0pHs.

pH0pHsCO 2(

pH0pHsCO 2(

PH0PHs)i(

pHs-pH0i
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.

Calcifiante(.TILLMANS(

HOOVER – LANGELIER(

-CO3
- -H3O

+OH -(.

-

POIRIER – LEGRAND

.

6POIRIER – LEGRAND

CO2 T  =  f  [Ca ++ ]

CO2 T      

CO2 T      = [CO3
2 - ] + [HCO3

-    ] + [ H2CO3 ]

[ H3O
+   ]+  2 [Ca ++ ] + P  = [ OH - ] + 2 [ CO3

-- ] + [ HCO3
- ] + N     

      

:
N – P

= -------------
2

2 ([ Ca ++ ] - ) = [ OH - ] + 2 [ CO3
-- ] + [HCO3

- ] - [ H3O
+   ]

:

CO2 T   = 2 ( [ Ca ++ ] - ) +[ H2CO3 ]+ [ H3O
+ ]- [CO3

-- ]- [ OH - ]
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pH:

pH =( pK1` + pK2`) /  2

2  HCO3
-

3
-- +   H2CO3

][ HCO3
-

][ CO3
- -

70°

pH8

8 6

pH 8. 6

][ H3O
+][ OH -

CO2 T    = 2 ( [ Ca ++ ]   -

SX S

2–7(

pH < ( pK1` + pK2`)  /  2

2 ( [ Ca ++ ] - ) =     [HCO3
- ] - [ H3O

+   ]
      

CO2 T    = 2 ( [ Ca ++ ] - )+ [ H2CO3 ] + [ H3O
+   ]

CO2 T       >     2 ( / Ca ++ / -

SX
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2–7

}54

H3O
+HCO3

-

2 ( [ Ca ++ ] - ) =     [ HCO3
- ]     

CO2 T    = [HCO3
- ] + [ H2CO3 ] =2 ( [ Ca ++ ]   - )+ [ H2CO3 ]

SX

H3O
+HCO3

-:

2 ( / Ca ++ / - )= - [ H3O
+   ]

:[ Ca ++ ]

:

CO2 T    = [ H2CO3 ]
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YS

.

H3O
+HCO3

-

:

[ Ca ++ ]

SY

:

pH > ( K`2 + K`1 ) / 2

H2CO3H3O
+

2 (  [ Ca ++ ] - ) = [ OH - ] + 2 [ CO3
-- ] + [ HCO3

- ]

CO2 T    = 2 ( [ Ca ++ ] - ) - [ CO3
-- ] - [ OH - ]

:

CO2 T    < 2 (  [ Ca ++ ] -

XS(

H2CO3H3O
+

CO2 T    = [ Ca ++ ] -      + ( [HCO3
- ]-[OH -]) / 2

[ HCO3
- ] = [ OH - ]

ZS (.

HCO3
- ] > [ OH - ]ZSX 

:][ HCO3
- ] < [ OH -ZS 

ZS
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]CO2 T   =  f  [ Ca ++(

2-7(

M(XS`(

S0

12342-7(

234

2

3

4

2–8C) 

ABK` s > [ Ca ++ ][ CO3
- - ]

K` s  <  [ Ca ++ ] [ CO3
- - ](
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2-8}54

M2–8(

:

-MCO2 TCa ++

-Sy

-MS

M

SCaO (M

SM

CO3
- -HCO3

-H2CO3(

243

:
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Substances Humique(

.(

Tensioactifs(

-

-

-

1

2–9

2-9:

1(

Chimiosynthèse(.

.

Algues(Phytoplancton (.

Phototrophes(
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Chimiotrophes (

22-9(

Hétérotrophes (

Métabolisme(

Biosynthése(.

.

.

.(

Dépots Fossiles (3

2-9

–

202000

Acides Fulviques (

2–9



71

-:LIPIDES 

-
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15

356090

58

.(

-

Aliphatique (

2–10.
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a.{ 82}SCHNITZER

b"CHRISTMAN}26

2-10:

}90{

-R M N(

-Couplage Chromatographie(–

Spectrométrie de Masse
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-Pyrolyse(–.

5002000

2000

2

–13.

2-13:}35

COHN

Suwannee - Georgie(
51.342.94.30.6

Caroline du Nord-Black Lake(
42.435.03.70.9

Poitiers(53.430.05.31.1

Poitiers(46.6-4.01.7

.2

–14Christman 

Gjessing(

2–14:}26

%  C

- COOH6. 2 - 6. 020. 8

- OH8. 6 – 5. 4(36. 7

C – OH20. 1

C - OOH14. 6

- OH3. 9

C = O4. 0

2-:
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-COT:

-.

-.

2-11

2–11:

COTCOD
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CO 2(.

1:

-

-

.

2–12

:

-

.

-

-Ammonification(:

-Autotrophe(

(Hétérotophe
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-Dénitrification(

Réduction Assimilatrice(:

NO3
-

3

Réduction Dissimilatrice(:

NO3
-

2
-

      

(

2-12:––}83

-:2–13a(2–13b(
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2-13a:}78
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2-13b}78

-

–

-Nucléotides(
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Purine(Pyrimidine(Ribose

C5H10 O5(C

5 H 10 O4(.

-Acides Nucléiques

(

.

-Acide Désoxyribonucléique

ADN(.

-Acide Ribonucléique ARN (.

2–14(

2-14}39

2–15
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2-15

}39

-:

Porphyrine(

Pyrrole (

25= CH -(

2–16(
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2-16}39

2:

(

Eutrophisation(

2

–17.(
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2-17

.(

1-

2–18

2-18:
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2–19(

2-19:

2–20(

2–20:

2–20

-
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-

-

-

...(

.(

Phosphatases )(

2-

-4

-

-

.
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1(Terbuthylazine , Atrazine , Simazine, Cyanazine(

Cyanazine Terbuthylazine

Atrazine                      Simazine

2(Aldrine , HCH DDT  

(MCPP, MCPA , 2-4DT , 2-4D (

3(

Ethyl- parathion , Diazinon(

4(DNOC , Symazine(

5(Thionitres , Thiourcil (

6(

1Insecticides

-As O2 Na (

-Pyrethrines(



87

Pyrethrines

-HCH(

Gamma-hexachlorocyclohexane

-

-1–-N-:

2Herbicides:

-Na Cl O3.

-
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-2–4

2-4 D (:

-Monuron (

3Fongicides

-.

-.

-

4Nématicides:

:

5: Molluscicides

:CH3CHO)3(
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––.(

COD(2-15(

2-15

% COD

2–1040-60

100-6005–8

10–600

100

3002-3

50–200

10–300

5005-10

1-101

1

1.0-10

1

1

––
1

1
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244

-

-

5

0.1(.Fe+3(

Mn +4(

(

Fe CO3 +   CO2 +  H2           Fe ( HCO3 )2

Mn CO3   +  CO2 +  H2 3 )2

1100.1

3

-.

-.

-

-

-
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-.

-

:

25é:

A1:

B 1

2:

3

3

2–16

D. C. E. E.(1980.
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2-16:}37

A1B123

400400-750750-1500
1500–

3000

2020–2222-2525–30

pH6.5-8.56.5-8.56-95.5-9.5

30303030–70

75–73-5-

9070–9050-75-

DBO  533–55–1010–25

33–55-8-

DCO2020–2525-4040–80

NH40.10.1 - 0.80.5 – 22–8

NO3--4444–100

11–22-3-

Fe0.50.5 - 11 – 1.5-

Mn0.10.1 – 0.250.25 – 0.5-

F0.70.7 – 1.70.7 – 1.71.7

Cu0.020.02-0.050.05 – 11

Zn0.50.5 - 11–55

As0.010.010.01 – 0.050.05

Cd0.0010.0010.0010.001

Cr0.050.050.050.05

CN -0.050.050.050.05

Pb0.050.050.050.05

Se0.010.010.010.01

A1B123

Hg0.00050.00050.00050.0005
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-0.0010.001 – 0.050.05 – 0.5

0.20.20.2 – 0.50.5

1005050–50005000-50000-

1002020–20002000-20000-

1002020–10001000-10000-

.

.123(.



94



95

Nuisibles(

Polluants(

.

-

-

-

-:

-

www.hiast.edu.sy
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-

(

31

311

.

1–

.

2–

.

.
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312pH

H+

pH

.pH

8

pH = 6(.

H2O H+ + OH –

H2CO3 H+ +   HCO3
–

HCO3
– H+ +    CO3

- -

H3PO4 H+ +  H2PO4
–

H2PO4
– H+ +   HPO4

- -

H2 H+ +  HS -

HS - H+ + S- -

pH

pH= 3 – 3.5(

(pH = 9 – 11(

1–

59

.

PH

NH4
+(pH
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NH4OH(

.

2–

78.5

89

.

.

313

.

1–

.

150750

3000

2–

750

1500(
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3–

OMS(

3-1

50-400

400-750

750-1500

1500

314:MES

.

30

70.

.

.

.

.(
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315

(

(

1954, Downing,Truesdale(

40º:

Cs  = 14. 61 - 0. 3943  t  + 0. 007714   t2 - 0. 0000656 t3-

S ( 0. 0841 - 0. 00256 t  +  0. 0000374 t3 )

:t-Cs -tS-

1000

-

-

-

1

3–2
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3-2:

}20

101620

Truit                 1.903.002.65

Perche1.001.351.25

Carpe        
0.51.753.75

2

(

40

316

Auto épuration(

.24

5

:

2020
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20

DBO5

-

-

-

DBOt = DBOT × 10 – Kt

:DBOtt.

DBOT.

K

.

.

DBO53

3

3DBO5>5.

5>DBO510.

10>DBO525.

25>DBO5.
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317DCO

Métabolisme

.

.:

DBO

(

:

-DCO(:

.

-:

5

2.
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DCO20.

20DCO25

25>DCO>40

.

40>DCO80.

32

321
-

-

-

-

-

10-20

100/

.

260

19611999(}45{.
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(.

100

-.

-

OMS(250

322

CaSO4 ,H2O(

.

200–400(

1(

3233
-

.

3–1(
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1(

60

18814630

154.

.
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3-1

EEA(85

11

503.4

IFEN2006(.

45286.5
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0.053.5.

2421502006

.}121{

1

46.

.

.

Nitrosamines 

.500

.

50

3.651

2

.

.
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3242
-

.

.

10

20

70.

0.133

1

50

15

3254
– 3



110

.

.(

.((

pHpH = 5 

– 8(HPO4
- - , H2 PO4

-(.

1

P2O5(

6030

10

5

P2O5(

.

Eutrophisation(.

.

.
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3263
--

3
-

.

327F
-

....(

.

1

2–8

120}2045{.

2

2

2504503
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.

4–10

(

10

.

.OMS(

0.7-1.5(

33

331NH4
+

.

-0.10.2

-

Autotrophes(

-

.

-
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pH =  6. 5 – 8. 5(

NH4
+

NH4OH(

.

.

10

Hémoglobine(

0.05

332
+

2.83

.

115

10
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333K
+

2.59(.

0.2K+(

.

Na+ / K+(

150

334
++

(.

.(

28120

1

25

2

Huel

-2.
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-2-6.

-6-30.

-30-70.

705

2

(

OMS(

75200

335Mg
++

.

336Pb
++

.

0.6.

.

:

Pb(C2H5)4(
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250

1

0.1

.

2

.1

-(

-

-

-

-

.

0.01(

337

(
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FeCO3(MnCO3TAC(

pHTAC(.

Fe++ , FeOH+Mn++,,MnOH+

Fe(OH)2
+ ,  Fe(OH)4

-

pH55

8.50.30.5

ABCD3-2.(
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3-2pH}72{

ABCD(pH(

5.18.5Fe++

3-2Fe(OH)3][

1-

FeCO3(.pH(

3-3

TACpH
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3-3Fe+2TAC

pH}72

1.3

TAC

TAC

pH

.

2-

pH
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Fe++.

12

1.22.4}20{.

22-4.1

34:

341

Galvanisation

.]A(CN)x[

A

]Ay M (CN)x[AM

.(.

+ + CN-

pH(pH = 9(

CN-(47.

.

-pH.
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-.

-.

-.

pH

0.05CN-

120

}20{.

0.07(

342

50

3515

Cr+3(CrO3
-3 ,

CrO2
-1 , CrO4

-2 , Cr2O7
-2(.

50

.

}2043{

0.05(

343

0.05

(

.
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.

.

0.015–3.0

.

.

Algues

344:

0.3

1(2

50(

1

10.

1.8}2061{

5
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OMS(

5

345

FeAsS , As2S2 , AS2S3(

HAsO3 , H3AsO3

2.2-60.

4(.

2

100

130.

.

10(

346

0.18.0.01–1.8

0.1

.
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.

1000.

.

.35

Ca2+Mg2+.

.

.

.

0.01-1

.-

.0.4

0.01(
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347

.

2

.

0.5

50050

2.5(

1956

2301300.

Hydrargyrisme
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35

351

Matieres Humiques

1

3–5

(

3–3

3–3}20,33

C6H7ONC7H8OC7H8OC6H6O2C6H6OC6H6O2

8-10600605010001000

6404044060

062816061608
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2

.

OMS0.001

(

.

352

.

.

1

Na+ , K+(

C15H31COONa(

C17H35COOKC17H33COONa(

- COO-- SO3
-
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- O. SO3
-(3–4

.

3–4

Myristyl Sulfonates de Sodium

CH3 ( CH2 )13 SO3 Na

Dodecyl Benzene Sulfonate de Sodium

C12H25 – (C6H4)-SO3 Na

Isopropyl Naphtalene Sulfonate de Sodium 

C13 H13 SO3 Na

Myristyl Sulfates de Sodium

C14H29 OSO3 Na

Dioctyl Mono Sulfosuccinate de Sodium 

C20H37O4 - SO3 Na

Iso Butyl Naphtalene Sulfonate  de Sodium

C14H15 - SO3 Na

    

ABS)

80–

90

ABSLAS(

.

Alkyl Benzene Sulfonate Ramifiée ( ABS )
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Alkyl Benzene Sulfonate Lineare ( L A S )

2

.

C18H37NH3Cl (

R1R2R3R4NCl(

]( CH3 )3 NCl C16H33[.

3

Cn H 2n+1 OH + m (- OC H2 – CH2 - Cn H 2n+1 (OC H2 – CH2 - )m OH

C18 H 37 (OC H2 – CH2 - )10 OH

-
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-

-NTA (Acide Nitril-Tri – Acetique .

-EDTA Acide Éthylène – Diamine – Tetraacetique 

-.

-.

-.

1(

0.3/

2(

3(3(

4(

5(

.
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353

.

.

0.1-1000(.

HCH(DDT

1(.

}111{40

375

pH

.

DDT

.

36
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.

Irradiation(

1:

0,0118

.

2

.

5

95

.

.

798197526191995

1986
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3000

50.

40.

.25

(

20054000

100}112{

.

.

-Hématopoiétiques (Sv2sievert (Sv5.

-:Sv5.

-Sv40.

-:Sv50.

Gray (

-Gy 0.2Gy 0.3:
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-Gy 0.3Gy 1:

-Gy 2

-Gy3.5Gy 5.55090

(

-Gy 5.5Gy 7.5

-Gy 15

24

Sievert

S I(Gray 

.

.

37

THMAHA(

Dichloroacétonitrile(

BromochloroanétonitrileDibromoacétonitrile

1,1-Dichloro-2-Propanone

50.
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THM1974.

THM

THM(3-5(

3-5:

}66

Chloloforme

Bromodichloromethane

Chlorodibromomethane

Acide dichloroacetique

Acide trichloroacetique

Acide bromodichloroacetique

Acide dibromoacetique

Acide bromochloroacetique

Haloacetonitriles bromes

THM AHA

.3-6
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3-6:

}66

Dichloroacetate

Haloacetonitriles

.

1415

80HTM

.

OMS(

1
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.

.

.

-.

-.

41

www.hiast.edu.sy
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( HENRY ) :

Cs  = KH . P

Cs.                                                         

     KH                                                                       

                P

2015.8

ppm 9.4ppm

0.5ppm 

C t   = C s   - ( Cs   - C0 )  10  - K (S/v ) t

C t-t- C s

C0-t0K -

- Sv-

            t-.

C sC t

S/v
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42

.

:

-

.

u.                    

r.

.

g.

d.

d°.

-
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-

.

.

FICK 

4–1

4–1:

(1010.10.010.0010.0001

1

1102282

421
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-Coagulation (:

Coagulants 

-

0.1

-.

-

Lignine

Électrophorèse.(

.
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.

Micelle 

.

-

-

4–1

Vitesse lectrophorètique(

Gradient de Potentiel

Potentiel Zêta

Zeq

DK4
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4–1:

m

VPµZ

1(mq

50

20(.

m) Zêtamètre (
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.

.Z(

.

SWIFT FRIEDLANDER(

- dN /dt

f:T

kNt

fZ

0.10.5

.

-

4–2

R

e
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4–2:CL

Rd

Zêta(

4–3
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1(23

4–3Z

E

3

24–1(

Al+3

( Fe+3

pH
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422

-

-

Fm

Ft

t

FmFt

Ft = P + f               

Fmm. g(.

P

f.

Fm     

d Vs /dt
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Vs

12:(

m`:Vds:de g

(C )Re (.

S.67

CRe 

rna

8

8

VsVl
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V/S4r / 3

10

Re 

12

4–4(.

4-4:L

H
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RVs 

Vf (.BA B`A 

B`B

t1Ht1 =  H/Vs.(

t2Lt2 =  L / Vf .(

t2t1

L / VfH/Vs)13(

Vf  =  Q / H. I)14(

IQ.

Vl )15(

SVl

VH = Q / S HAZEN 

.1.5

3.5

VH =  Q / S  = H / t)16(

1.5

Re

(

.4–
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2

4–2

22.253.25221704

.

4–5

4–5}33

500.(
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KYNCH(

Décantation en 

Piston

4

–6

4-6:}33

AB

BC

V0

CD

D
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4–64–7

4-7:}33

4–7

1-COB

B

2–DCO(

OC , OM, OD (

t1b

-cb

C0 , V0

-dccd
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-t1d

MCD

MHi

hi.M

Ci  =  C0 ( h0 / hi  )

Ci(MC0(h0

MHi

Vi    =  dh  /  dt

-Indice MOHLMAN.  Indice DONALDSON :(

30.

IM =  V  / M

ID = 100 M / V

:      =  100 IM.ID

423Flotation :

–
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–

Ldsde

g9812C

Reynolds n

Re

STOKES

:VgSdg

dpde

424Filtration

.

.DARCY
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Perte de Charge (

VK 

R

( 1 )

4-8

4-8:

RRg

RmR

R   =   Rg  +  Rm (2 )

Rg 

Rg  =  r .  M  / S   = r .   w .  v  / S        (3)

MSvt

wr

P
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(5)

a ,  b(

2      (6)

(7)         

t  /  v(v(a(

4–9r(

4-9:t  /  vv

r
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r(

r   =  ro + r`.  Ps( 8 )

ror`

r

PRm

LSe

100

1000
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1ISON:

( 10 ) C.  F  =  dC / dL    

CFdL

dC

2DARCY 

V.  K  =  dP  / dL11)(

K P

3

dLS(

CC + dC

4–10

4-10:

q

( 12 ) S.  V.  dt.  C  =  S V dt ( C + dC )+ D dL dq

1011.

11

FK
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FFo

( 14 ) F    =   Fo (   1   - q  /  q1 )

q

q1

1013 

A

L

tCL.(

AF0C0

Perte de Charge

K 

11(
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18

Pmax

4–11PL

t0t

4-11t0t

4-12

4-12:

4–13

Turbidité)
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t 1t2

1–

2–

3–

4–

5–

t 1t2

4-13

43

431
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1960

.

-Microfiltration

.

Millipore 

Ultrafiltration 

Osmose Inverse

Hyperfiltration(

Pression Osmotique 
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:CRT

.

.

262080

1

Qe(Qs

AP.

eB

CmCp(

2

CmCe

Cm =   ƒ  Ce

ƒ
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Membrane de Dialyse

.

1(Dialyse simple (.

2(Piezodialyse (.

3(Électrodialyse (.

Sélectives(

432Adsorption 

Adsorbant (.

Adsorbé(

1

2002(..

3002(

15002

50002

4–14
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4–14:

"

2

FREUNDLICHE(

X /  m      =  K.  C1/n

X(m(C

K , n(

K , n(log x/m(

log. C1 / n(

Klog

Isotherme d'Adsorption LANGMUIR 
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XC

ab

a  , b 

1 / X   =  1 / b  + (1 / a.  b)( 1/ C)

ab(1 / X  (1 / C(

4-15

4–15:

3Hydrodynamique 

-–

4

Affinité(pH

.
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.

.

433

–

–

.Sites Actifs(

Résines

Fe+3 > Sr+2 >  Ca+2 > Mg+2 >  NH4
+ >  K+ >  Na+ >   H+

SO4
-2 >  NO3

- >   Cl- > HCO3
- > OH-
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.

1-Échangeurs Cationiques

-

R – H      +      Na+ R - Na       +      H+

-

SO3H(4-16

4-16
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2  R  - Na    +   Ca +2 R2 – Ca    +  2 Na+

-

4-17

4-17

4-Échangeurs Anioniques

-

OH -(Cl-(

-

- NH2
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R - NH2 + A - +   H2O                   R   - NH3
+….  A - +  OH –

Capacité d'Échange

M1
+(M2

+(

M1
+(

1(M2
+(

M1
+M2

+(

1Équilibre Statique

RS}M{

1(2(
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M ][

2R1R /2

K3Facteur de Selectivité

K 1(

K 

AB

4-18

X%B

Y%B

A
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0BA

4-18

4-18:AB.

2Équilibre  Dynamique

A(B(

A(B(

4–19(
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A(B(a(

b(

4-19

Point de Fuite

Utile Capacité Totale(

4-20ab(.
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4-20ab

4–20

Cinétique d'Échange(

Pénétration

DONANE
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4–20

B(

AB

-

AB(

B(

B(

B(

4–21(

HP111E.(

4-22

HP111E
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4–21

}72{

4-22}72{

-

A

B(

B(

1(
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2(

4-23

HP111E

4-23:

}72{

4-24

4-24}72{
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434

.

pH

44

pH

-

(.

pH

441

pH
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442

.

     

    

45

.

.

-.(

-

-UV.(

Coliformes(

.



181

4–3

4-3:

Cl2O3
ClO2

UV

NaClO2  + 
Cl2

THM, AHA

THM

THM   
AHA

THM(

0.8

NaClO2
Virus

Giardia

Cryptosporidium
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451

Cl2 

Cl21

K2pH.

pH = 5(

pH = 10 (

BactericidepH(

.( 1 )

[ HClO ] [ Cl- ][H3O
+ ]

K1 = ----------------------------
[ Cl2   ]

K11. 5x10-4 mol2.  l-24x10-4

mol2.  l-225°

pH

pH(

2
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Ka(1. 6x10-8 mol.  l-1(3. 2 x10-8 mol.  l-1

25°

12(

pH

pH(.

%   ClO-          =   100 - %   HClO

K1Ka

15°Kamol.  l-12. 3 x 10-8

PH =  5 pH =  10(

4-25

pH
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4-25:

pH

-Cl2

HClOClO-

-

1-

pH

100300.

ClO-HClO(
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2-

Br- , NO2
- Mn+2, 

Fe+2 , H2S,

SPD

THM(AHA.
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.

Matieres Humiques(

-CHCl3(

-CHBrCl2(

-CHBr2Cl (

-CHBr3(

-CH2ClCOOH (

-CHCl2COOH (

-CCl3COOH (

-CH2BrCOOH (

-CHBr2COOH (

Dichloroacétonitrile

Dibromoacétonitrile.

THMAHA

.

THMAHA,
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a

bc

-

-pH

(.

COT5-15
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ClO2

.

452

O3

1.278±

0.003A(11645±35

BAILY ;  GORDY  ; HUGUES

–LEWIS – WHITMAN(

N    =   KL .   a     ( CL
* - CL )  V
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N-

CL
*-

CL–

KL–

a-

V(.

2040

1020°

pH

-Fe +2

Mn+2

-:

CO2

pH

PH = 7 – 8. 5 (

-:

-:

C / Co = e
- ax

Co

C:

x:.
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a:

-Aldrine(

13

HCH

}33 9{.

COINGOMELLAHANNOUN

.

0.4

}28{.

4–4
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4-4:

}34

O3O3 + 2 H+ + 2e-                        O2 +   H2O2. 07  V

H2O2H2O2 +  2 H+   +2 e-                         4 H2O1. 776  V

Cl2Cl2 +  2 e-                       2 Cl-1. 39   V

Cr+6Cr2O7
-2 +  14 H+ + 6 e-                2 Cr+3 + 7 H2O1. 33   V

Mn+4MnO2 +  4 H+ +  2 e-               Mn+2    +  2 H2O1. 23   V

ClO2ClO2 +   e-                           ClO2
-1. 15   V

Fe+3Fe+3 +  e-                             F+20. 77    V

O3O3 + 2 H+ + 2e-                        O2 +   H2O2. 07  V

H2O2H2O2 +  2 H+   +2 e-                         4 H2O1. 776  V

Cl2Cl2 +  2 e-                       2 Cl-1. 39   V

Cr+6Cr2O7
-2 +  14 H+ + 6 e-                 2 Cr+3 + 7 H2O1. 33   V

Mn+4MnO2 +  4 H+ +  2 e-                     Mn+2 +  2 H2O1. 23   V

ClO2ClO2 +   e-                           ClO2
-1. 15   V

Fe+3Fe+3 +  e-                             F+2
0. 77    V

F+2Mn+2…(

Pré-oxydation (

Pré-ozonation (.
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1-

-

Ozonide 



193

-

2–

OH ·HO2
·

pHpH.4-26

4–26:
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OH·

4-27

4-27:

4-28

4-28}39{.
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WHITE

O3 > ClO2 >  HOCl    > OCl- > NHCl2 >  NH2Cl

4-5

pH

4-5:

Cl2
ClO2

O3

30.1–0.20.1–0.20.1–0.2

10-155-101-2

30.3–0.50.3–0.50.4

30-40304

ClO2Cl2

O3(

453

235.7

.
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OH·.

OH·

454Procédés d'Oxydation Avancés:

1-

COT

-

-

-

7080

DCODCO
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COT

-H2O2 / Fe+2(

Reactif Fenton 

-Catalyse 

Hétérogène 

-.O3 /  Cata(

-H2O2 / UV(

-O3 / UV(

H2O2 / Fe+2

Fe+2

H2O2 +     Fe+2   +3  +  OH- + OH·             

H2O2 +     Fe+3 +2 +   H+ +  HO2
·            

HO2
·                                                          O2

      +   H·
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H2O2 +     Fe+2  +3 +  OH- + OH·

R – H  +  OH· · +  H2O

R· +   Fe+3  + +   Fe+2

R+ +       OH- – OH

H2O2 – OH          +  H2O

}4{

H2O2 / Fe+2

-

OH·

-:

OH·

-

-

H2O2 / Fe+2 
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-.

-.

-.

-.

99.

-

-

H2O2 / Cata. 

–

}4{

COT5090.
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Percomposés

4-29



201

4-29}4{

a,b b` , 

cab(

c

c(c1HO2
-(

EHO2(Nc(

c2(E

O3 /  Cata.

COT(.

50.(
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4-30

1-2-3-

4-30:

}3

4-30(

5090

O3 / Alumine (O3 /

Cata.(

O3 / Cata.(

––
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(4-6

4-6:

DCO  int =  11. 9 g / l}3

DCO
DCO

DCO

301.73

O3 / Cata(633.70.7

DCO(0.3

513

DCO

-

-

-

-

UV / TiO2 

TiO2(

.TiO2

.
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Egap TiO2  =  3. 2 - 3 V

6380 nm UV <

..

pH

pH

.

800 mg / l < DCO(

2-Systemes Oxydants Combinés
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H2O2 / O3

HO2
-OH·

:}39{

.

0.5
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UVH2O2

Photochimique

Biodégradation.(UV(O3 , H2O2

-

-O3 ,  H2O2

-

200300

O - O

pH

pH

10

HO2
-

-

-

-

-

O3 / UV 
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253.7

3-

4-7
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4-7

Atrazine
H2O2 / O3

80

99Atrazine

Acide 
Clofibrique
Ibuprofen

Dichlorfenac

H2O2 / O3

30

10 % Acide Clofibrique
30 % Ibuprofen 
100 % Dichorfenac

H2O2 / O3

30

27

57

H2O2 / O3

80

80

93

ParacétamolUV  / H2O2

Acide 
Clofibrique

UV  / H2O2

UV  / H2O2

50

AtrazineH2O2/  Fe+275

p-
Chlorophénol

H2O2/  Fe+2

Benzène 
Sulfonate de 

Sodium
H2O2/  Fe+2

10060

40COT

4

H2O2 / Cata

COT

90

O3 /  Cata
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30

90COT

Bisphénol A 
(BPA)

TiO2 / UV20

TiO2 / UV
7560240

4–8

POA.(
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4-8:

O3/ UV

H2O2/  Fe+2

UV  / H2O2

.

H2O2 / Cata

O3 /  Cata



211

51

511D

-50

-1040

-310

-3

www.hiast.edu.sy
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-500

5–1

5–1Dégrilleur

512

Dessableur(

80200.

200

5–2
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5–2Dessableur(.

513Degraisseur

5–3(

5–3
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52

Préchloration (Préozonation(.

.

1(

2(

3(.

4(

Break –Point 

0.5.
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53

1–

2–

3–

1-

2.541836

0.68.

75
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H-Q-
32K2n

EckenfelderBarnhart:

K1 · K2 =  KT · Ssm                          (4)                       

:KTSs3

2(m

-

(66



324

DBO(

Rankin 

1.1532(
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(
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6-14:

CO2 , H2O , NO2NH4
+ , H2O , CH4

(
65035

-

-

-

DBO550-500500-3000

DBO5-

MVS /  MS-

-

Épaississement



344

-

-

-

1-

KYNCH

Fs

CiCu

FL6-24(

6-24:FsCi



345

3.5

6-15(

6-15:

MES

(

MES

(

80–120100

50–7050–75

25–3025–30

400150–250

15–2530-40

-

50º70º

-

1020

6–25(.



346

1–2-3-4–5–.

6–25:

2–

-

-

3–6

6-26



347

1-2–3–4–5-

6-7–8–

6–26:

98

80

.

.

1–

50MES(

3

–12.



348

.150250

2040

Fe+2

.(

(

2–

160

2103060

-(

-(.

6-16(180º

.

6-16:

180º1051.2443.351.45

180º7547.447.63.71.3

-



349

-

-.

-

-.

6–27(

6-27:"

–



350

-r

121

t-

v-t

-11x10-3

C–3(

S–2(

P–(.

r-P(

-Rm

-w

C(.

t / vv(a

AB(6–28(.



351

6-28:PP1

P

2 a P S2

r  =    ---------------           

(r0.50.5

6-29(

(



352

6–29

-Compressibilité

s

r =   2s. r0. 5 . ps = r`  ps

s6-30

log r1 - log r
S      =  ------------------------

log p1 - log p



353

6–30:

s0.3

s0.5

15

6-31

(

6-31:



354

-Siccité Limite (

515

t / v = f (V)(6-28

-)AB(

0.51(

-CD

(

-BC

SL

VL(P(

CARMAN

-(

100.5

1.51525

6–32(

30



355

1-2–3–4-

6-32:

80

.(0.30.6

MS6-33(

6-33

-

-

-

-Incinération(.



356

65

651

652

50(

6-34(

1–2-3-4-5-

6–7-8-9-

10-11-

6–34



357

2

3(4

5

.8(

DBO5.

2.

2550

653

16

1000

6.3

1.5

2

.

600

6–35(



358

1–2-3-4-5-

6–7-8-9-10-

11-1213-14-15

-.

6-35

6–36

-

7.2DBO5

1.43DBO5

-

-



359

1–2-3-4-

5–6-7-

6–36

654

-(

-.

-.

-.

-(.

-

2535

6-37(



360

1–2–3–4–5-

6-7–8–9     

-10–.

6–37:

655:

1993

1997(1999(

2002.(

.

-:4500

-:27

-:350DBO5(.

-60DBO5(.



361

1993

7000

-7000.

-:440DBO5(.

-:15.

-:150.

80000

8000–8500(

2011

Auto-épuration 

6-38

1-4x4

2-

3-4

2253



362

900.

85002.5

6-39(

1-2-3–4–

5-6-7-.

6-38:

6-39:



363

6-40(

6-40:

4-

6–41(

6-41:

5--

.



364

90303.5

35

6-42(

6-42:

6-9

170165

5752130

12

10813

6-43

6-43



365

7-:

8-

6–45(

9061

3013

1600

6-44

(

2.5

6-40(

2011



366

3.5

(

130

13

100

.

6-17(2011

6-17:

DBO5DCON- NH3NO3
-

(210-705360–79555–12317-68

(4735589145

6-18(20102011.



367

6-18:

DBO5DCON- NH3NO3
-

(11037667.511

75332675.5

(212065510

95.5634078

DBO5

75

DCO(

6–18.(

6–45DBO5

.

6-45:DBO5



368

6-46(

6–46:

656



369

6–47

1–2-3-4-5–

6-7-8-9-10-11-

12-13-14-.

6-47:



370

66

DBO5

,DCO ,MES (

3(

-

-

-

.

-:

-:

Latex

pH

Al , Ti , Be , Ni , Zn , Cu , Fe , Cr , Hg , Pb (.

-



371

-:

-:

-

-:

-:

661



372

1006

-19(DBO5

6-19:DBO5

DBO5

100

100–300
370-

630

100–

300

650-

1050

350-

750

1-

-.

-.

-.

0.53

24

Albumines

6-20(



373

6-20

883.23.54.50.8

6–21

.

6-21:

1.5-4.60.4–7.51.2–16.21.2–3.1

0.2–10.02–2.90.4–20.34–0.38

0.3–1.10.1–0.60.3–0.50.24–0.35

0.2–1.40.02–1.60.1–9.40.35–0.92

pH8.3–10.16.5–9.44.3–7.97.4–9.4

2–7.20.08–13.54–20.11.4–3.7

30

3P2O53.4

0.26.

pH2.

         



374

11.814

2–

-

.

10

-

0.3DBO5

-

6–48



375

6–48:

9699

-

56

70

-

1-



376

-

-

6-22(

6-22:

DBO5
3

1

3–512

5–7.5-

18–206.5

15–187

25–305.5

64.3

20-

3–6-

6–23

.



377

6-23:

pH
DBO5

450250011004.91150

300600021504.72710

601670-7.6240

5801700407.0280

18305800-7.11110

600-20007.61400

260-7007.6200

2–

0.6

(

6-49



378

1-2–3–4-.

6–49:

15

3060.

.



379

6–24

6–24:

11

580

82

1206

272

108

145

P2O5(19

K2O(29

CaO(131

154

DBO5838

pH7.4

15



380

-.

-.

-

(

(

DBO570(3

.

6–25

DBO5



381

6-25DBO5

345678910

DBO5
1239116984771954628410638

Mélasse de 

Betterave (

DBO5510



382

.(.

(

pH

662

-KRAFT(NaOH , Na2S

4050

.

-Biosulfite(

50

-:

75(

-95(

1–

50

400



383

DBO5100500

DCO3004000

2–

-30

200

-

6–50

.6–26



384

1-2–3-4–5–6–

7–8–9-10–.

6–50:}10

6–26:

MES300-3000100–700550

DCO15502002700

DBO5780901230

MES3020-25150

DCO1230100-2102500

DBO570055-1001110

MES303080

DCO
100–150

*(
50*(300**(

DBO530-402060

***



385

663

(

-

-Finition Textile(

(

:

:

:

:

6–27

6–27:

380-400

pH3-12

DCO200-1200

DBO560-400

MES30-100

Cr+6
2-4

S-2100



386

1-

3575DCO(

DBO5(1030

2-

DBO5(80

3-



387

664Synthèse

Résines

Pt , Cr , Th, Co , Cu 

, Zn , Ti(

(

––

-

-MES20

-

50

.



388

Aliphatiques

Épichlorhydrine(

(

15

2030DCO(1015DBO5

8

1085DCO(

95DBO5(

6–28(

.

6-28

(

300-40097.5–99

400-50096–99.8

1000-150095–100

pH= 12

6–29



389

6-29:

((

DBO5180030083
DCO300040087

N2003085

NO32005075

pH = 3(Dinitro toluene 

, Dinitro benzene (

85COT(

665

1-

2-

Zn , Pb(



390

3-

1–

-

-

6–

30(

.



391

6–30.

Cu14-20

CN22-2740-5030-50

Cd10–20

Zn20-35

NaOH40-90

Acide Tartarique0-15

2–

–

-:.

-.

-.

-

–

:

H2SO5

NaCN       +  NaClO                      Na CNO  + NaCl 

NaCN  +  Cl2 + 2 NaOH                Na CNO +  2 Na Cl   +  H2O

Na CN     +  H2SO5                      Na CN O   +  H2SO4

pH > 12(



392

2 NaCNO + 3 Cl2 + 6 NaOH 2 NaHCO3 + N2 + 6 NaCl  + H2O

5

90

pH = 2. 5(

pH = 6(

-

6–51

1–2–3-

4–5–6-

7–8–.

6-51:



393

666

80(

Ginon(Margine(

}108{

400500

8501200

DCO(

6-31(



394

6-31

83-840.5–1.5

1-21–1.5

2-80.03–1

1.2–2.41–1.5

6-32:

}108{

pH4.5–5.35.3–5.77.2–7.8

DBO5(15–6517–410.3–0.45

DCO(37-15030–800.7–1.5

(24-11519–750.7–1.2

(20-9717–680.2–0.35

(5.7–140.7-260.15–0.1

(46-760100–820050-100

270-510300-48060-80

100-19075-12020-24

DCO / DBO51.8–2.51.4–2.21.8–2.5

DBO5/N/P 0.36/0.96/1000.3/1.2/1005/20/100



395

6-32

6-32

-5

20042008

1020

-Nano Filtration(.

-

-

1-

Azotobacter(

pH = 8.5(Azotobacter 



396

vinelandii(

2-

50–70

DCO

20

8593DCO

DCO413(

.

6-33(

6-33:}122

30

30

DCO
35.169.595.4

4.422.282.2

313(
0.06218.5

100(
9.5x10464x10429x106



397

3-

.6-52

-

-

-

6-52:}15



398

4-

DCO(

TiO2

Fe2O3ZnO(Fe +2

H2O2Fe +2(

DCO70

90

.

}110

-Électrocoagulation(

pH = 3. 5 - 5. 9(

-

pH =  11 – 12(

-

6–34

.



399

6-34:

}110.

200

DCO(101.650.3992

COT(22.5648.82-

(1.13876.98-

(2.62767.3599



400



401

71

.

www.hiast.edu.sy



402

45

4º

-

-.

-

-

-

-.(

-

-.(

7–1(



403

7-1   

–-(

-24

-24

-0824

-2

-40/48

-40(24

-24

-pH = 12 (24

DBO6

DCO-2(24

7

2(-

6

-6

.
-2

2(

-40(6

-4024

24

24

24

pH-

1

pH = 4 (
24

40(24

-6

-

-24

40(24



404

72

721–

–

1

–

1-

1.2451

Co Cl2, 6 H2O100

500

HAZEN

7–2

7-2:

(0.511.523468

(49.54948.54847464442

510152030406080

2-

3-

-2

1



405

-

-80

722

1-

50166

240

25º60º

6240

240  / 6 = 40

481.5102

4 x 8 x 1. 5 x 10 x 2  = 960



406

73

731

19

306.57–

115

7–1

456090105120

7-1:

732



407

105º

1000 ( M1 - M0  ) / V

M0     

       M1     

V                          

3000g3000

15

20

105ºP2525±

25P3(

VP1

P2(

MES  (mg/l) = 1000/V ( P2 – P1 )

MESM

525º

MESM (mg/l ) =  1000 / V ( P3 – P1 )

MESO

MESO  = MES  - MESM



408

733

100º105º

180º

500105º

525º

105º525º



409

100º

700º

74:

741pH

7–3

7–3:

Pourbre de  
Bromocresol

5.2-6.8–

Bleu de 
Bromothymol

6.0-7.6–

Rouge de Cresol7.2–8.8–

Bleu de Thymol8.0–9.6
–

10.2

20.2

30.2



410

40.2

C6H4(COO)2HK ]         [.

527.32

]H2KPO4[

6Acide Borique12.405

14.912

7–4

7–4:

pH

32.321504200

40.42504200

523.852504(200

6412.62505200

825.92506200

921.32506(200

–

H+NERNEST

E =  E0 + 2. 3 ( RT / n F ) log.  aH

ER/naH

)H(E0TF

96500

7–2



411

pH = 4 :(10.12

pH = 6. 88 3.39

3.53

pH = 9. 22 :(3.81

B4O7Na , 10 H2O

7-2:pH

7–5

7–5:

54.006.959.33

104.006.929.28

154.006.909.22

204.006.889.18

254.016.869.14

304.016.859.10

604.096.848.92



412

742Conductivité

1

12

7-3(Seimens(

10.01

103002000

7-3

1–

C(µS / Cm

C  =  D .   Cd1 - ( D - 1 )C1



413

C

         Cd1

         C1    

     DV+ V1 / V(VV1

20º

20º

7–6

C = CT .  f

f

7–6

ff

51.490161.096

61.445171.070

71.400181.046

81.385191.023

91.319201.000

101.282210.979

111.246220.958

121.213230.938

131.182240.919

141.152250.902

151.123260.885

-K 

C



414

7–7

20º

0.005

0.10.0050.001

7–7:KCl 20º

KCl0.40.10.020.010.005

(416601168025101277653.5

7–8

KCl(K

7–8:

KCl0. 01 NKCl0. 02 NKCl0. 1 N

151041095.9822424461147872

161067093.6722934361174852

171093091.4623474261199834

181119089.3623984171224817

191143087.4424514081250800

201168085.4325004001279782

211196083.5925513921305766

221222081.8326043841331751

231247080.1426593761359736

241273078.5227103691387721

251297077.0527693621412708

-

.



415

0.688×

833

333

7

–9

7-9:

20º

1.36507950

0.94765850-166

0.769574166-333

0.715920333-833

0.758544833-10000

0.85043210000

743

-Effet TYNDALL



416

RAYLEIGH 

IIo

VN

-

-

-

-K 

D  =  ln ( Io

DIo

ILC(

Gouttes Mastic 

Néphélometrie(



417

Formazine Turbidity Units- FTU

-

125

1.2

-               SECCHI

20

Effet TYNDALL

Opacimétrie 

    1–

1

.50

17-10.(



418

7-10:

50(

12345678

100806040201053

5050505050505050

.

2-

Turbidimétre

.

100

7-11

7-11

1300100

224680

3181260

4121840

562420

632710

71.528.55

1



419

3-Néphélometrie 

Néphélometre

Formazine 

40

515

1024

25º100

40

051015203040

.

75

751

4º24

Acidité Totale

0.55050

0.02



420

n1

]0.2xn1[

Titre en Acide Fort  ( TAF

1000.02

0.5n2(

]0.2xn2([

752

TA(TAC

pH8.3

TA(

pH

4.3

TAC(

7–4

7-4:



421

CO3
- - ,  HCO3

- , OH-

7–12

TA(TAC

7-12:TATACHCO3
- , CO3

- - , OH-

TATAC

TA =
TAC

TA > TAC / 2
TA =

TAC / 2
TA <

TAC / 2
TA = 0

TAC2 TA - TAC000

3. 4OH-

5. 6CaO

7. 4Ca ( OH )2

4. 0MgO

5. 8Na OH

8Mg ( OH)2

02(TAC – TA )TAC2 TA0

6. 0CO3
--

10. 0Ca CO3

8. 4Mg CO3

10. 6Na2 CO3

000
TAC -2
TA

TAC

12. 2HCO3
-

16. 2Ca (HCO3)2

14. 6Mg(HCO3)2

16. 8NaHCO3

1–

-0.02

-0.5(5050

-0.5

2–

100

V1(

V2(



422

3–

V1TA

    V1/5 TA

TAC   =  V2 - 0. 5                                

TAC = ( V2 – 0.5 ) / 5

0. 5 

3–CO2 )

1–

2-

7–5



423

7-5:

3–

-0.1(.

-0.1(.

-0.0220

-0.02

-0.1

4–

500.02200

0.02

20



424

15

0.02

5–

V150

V2

V1 – V2(

-HCO3(

.( V1 - V2 )x  3. 5

--CO3(

.( V1 - V2 )x  3

VAN SLYKE  

CO2 , N2 , O2

CO2CO2

2–

7-6(.

MAR50B



425

7-6:VAN SLYKE.

3–

10

1000.1(

4–

-r3(r2(1

-10

Br3

r1



426

-r1r3

0.8

-r3

r1M

-50

r31r2

-

r2Mr3

2

-P1

Ar3

-0.2B

-RMM2

P2(.

5–

                                                 

V-760



427

P1-

P2-

a-2t–S–

A–50a`-

7–13

i-1.014

CO  , H2 , N2 , O2

7–13

º
1516171920222530

a`  x 103946922901864848812756665



428

76

761

1–

2–

-.

-400KF , 2H2O(.

-Na N315

3580

110

100

.



429

-480MnSO4,4H2O(

-0.01253.102

Na2S2O3 , 5 H2O

-10

3-

1

1

2

0.0125

O2-

V1–

t-0.0125

V0-

V2–

1



430

7-7(

Oxygénomètre

7–7

762DCO

K2Cr2O7

1–

-



431

-6.6

-0.25

98FeSO4(NH4)2SO4 , 6 H2O

20

-0.25

12.2588

-Ferroine(1.485

1–10–0.695100

2–

50500

15

25

70

350

50

DCO

:

DCO-

Vo-(.

V1-(.



432

t-V-.

8000

DCO7–8

1-2-3-4-5-

6-7-8-9-

7-8:

763DTO

MO



433

900º

7–9

DCO

DTO

DCO

1-2-3-4-5-6-

7-8-9-

7-9:

764

1–



434

-0.0125

0.1

-24.5

FeSO4(NH4)2SO4 , 6 H2O

-50

2–

505

50

10

0.1

3–

765DBO

DBO(

20º

1–



435

-58.5

Na2HPO4 , 2 H2O(2.78KH2PO4(

-20

-25

-1.5

-2

20º8

5

24

2–

6 < pH  < 8

20ºDBO5(24

DBO24h

DBO5(

DBO5     =  F   ( To - T5 ) - (  F  - 1  ) ( Do - D5 )

Do

D5

To

T5

F



436

3–

-

-

-24

-300

DBO5(224±10

Warburg 

7–10

7-10:



437

7–10

7-11Respirometre 

Électrolytique

DBO

1-2-3-4-

5-6-7-8-KOH

7-11:

-

-

-



438

-

DBO5(MES

-

.

-

KOH

7–12

7–12Respirometre Électrolytique

766COT

DCODBO

Carbone Organique 

Total 

COT(



439

950º

150º

1-

7–13

S2O8
-2(UV(

44



440

1-2-3-4-5-6-

7-8-9-

7-13:

2-

7–14

COT



441

1-2-3-

4-5-

7-14:

3-

-44(.

-

-

-

•.

•

-

–



442

7–15

7–15

767

1-

–

pH

1-

-

-.

-.

2-

-5.6

-3.82

1



443

3–

0.1-1-10-50-

10025100

25

4–

2525

pH = 10. 4  - 11. 5 

630(.

2

1-

2-

-20380

Na3C6H5O7 , 2H2O(800

204

C3HCl2N3O3 

4º



444

-:350.4

Na2FeNO(CN)5 , 2H2O

-100

297

1

3–

11

20

630

0.11

2-

20

100

0.220

20

10

1-

-0.1

-50

0.2250.2



445

2–

V

0.1V1

5

V0(

NESSLER

(C4H4O6KNa 

1–

-13.55HgCl236

300(1.336

-



446

2–

502

2502

625(

-0.02

-±5

-

-

.

-

-

0.5200

2

-100

150

768KJELDAHL



447

NH4
+

(

7-16

1-2-3-

4-5-

7-16



448

1-

---5050

-––

Hypophosphite , Na--

-0.07143-

2

2-

2

5

5

10

7–16200

2

20

0.07143

X

769

4º



449

Réactif de Zambelli(

NO2
-(

1–

-0.925(.

-260

1.195

C6H7NO3S7.5

135

2–

250

2

435

50

Diazotation(

-N–1–

C10H7NHCH2NH2 , 2 HCl 

537

1-

10040

C6H8N2O2S2C10H7NHCH2NH2 , 2 HCl 800



450

2–

150

537

(

0.02

7610C43H51NO26

0.3

1–

-4.744

K Al ( SO4)2 , 12 H2O(

-1

-85855

-1.5

17.65

1

2–

7–14

7–14

123

50494847

123



451

380

50020

pH7.8

550

30380

77

pH 

pH

Ionométrie

.



452

ISBAIonic 

Strength Adjustment Buffer

1–":

pH 

7-17.(

7-17pH

2–

7-18.(



453

7-18

3–

7–19

7-19"

4–

7–20



454

7-20

junction double

KCl

7–21

7-21Électrode de 

référence à junction double



455

Potentiométrie Directe 

ISAB

-1x 10-11x10-5

\

-1

-

-

-

-

7-22



456

7-22

E1E2

Cu = Cs x 10(E
1

– E
2

) / S

Cu-Cs-S–



457

EDTA

7–23

7-23EDTA

EDTA

EDTA 10-10

EDTA 

7-15

Thermo – Orion



458

7-15

ppm(ppm(ppm(

0.01 – 11,200Cd++0.40 – 79,900Br-0.01 –17,000NH4
+

6350 – 6.4x104Cu++0.02 – 40,000Ca++1.8 – 35,500Cl-

0.6 – 86,800BF4
->0.02F-0.02 -260CN-

0.02- 100NO2
-0.1 – 14,000 

(N)

NO3
-0.005-127,000I-

0.04- 39,000Na+0.04- 39,000K+0.7- 99,500ClO4
-

0.29-58,100SCN-0.2-20,700Pb++0.29 – 58,100SCN-



459

78

1975

}84{

Chromatographie Liquide Haute 

Performance

781

Coéfficient de Distribution

}52{.



460

-

- SO3H.(

-

Pics

7-24.(

7-24}77

-(X

-A



461

Temps de Rétention

pH

782

VRVolume de RétentiontRTemps de Rétention

VR (ml) = tR ( sec) d (ml/sec)

d

7-25.(

tR

tM

tS :(

tR = tS   + tM



462

tMVtStRW

ht0

7-25

Facteur de Capacité



463

K`  =( tR - tM ) / tM

Sélectivité

( tR2 - tM) / ( tR1 – tM) = tS2 / tS1 = K`2 / K`1        K`2 > K`1

1.5}93{

RFacteur de Résolution

w

R = 2 (VR2 – VR1) / W2 – W1)

R =2( tR2 - tR1) / (w1 + w2)

R

R1.5}51{.



464

Sélectivité:(

Le nombre de Plateaux Théoriques N:(

N = 16 (ts/w)2

N = 5.54 (ts/wb)
2

wb

HL:

H = L / N

783

0.1

7-26(.

N2, He.(

501000



465

7-26

0.45

7-27



466

7-27ThermoICS- 5000

.(



467

-

-

-pH

-pH

4-

}49{

HCl, HNO3

}93{

10025024.5

210

}49{:



468

515

greffée

7-28(:

-

- SO3
-

- COO-

-

- NR3
+

DMEA(}93{.

7-28

}81{



469

Suppression d'ions de la phase 

mobile

-

-SO3
-

.

7-29



470

7-29}60

-

7

-30R-OH.(

NH4
+

HCl



471

7-30

-Électrodialyse:(

H2OH-

7-31



472

7-31

Suppresseur DINEX SRS

1–

SL

G



473

R

G = A . C / 1000 K

CKA

2–Ampérométrie:(

}80{.

3–

UV

Vis7-16

7–16

215275225

248229271



474

784

7–17(



475

7-17

NF EN ISO

10304-1

Br –0.05–20

Na2CO3/NaHCO3

Cl –0.1–50

F –0.01–10

NO2
-0.05–20

NO3
-0.1–50

PO4
- - -0.1–20

SO4
- -0.1-100

NF EN ISO

10304-3

I -0.1-50

Na2CO3/NaHCO3

NaOH

UV(205-

236nm)
SCN -0.1-50

S2O3
- -0.1-50

NF EN ISO

10304-4

ClO3
-0.03-10

Na2CO3/NaHCO3

UV(207-

220nm)
ClO2

-0.01-1

Cl -0.1-50

NF EN ISO 

14911

NH4
+0.1–10

Ba++1–100

Ca++0.5–50

Li+0.01–1

Mg++0.5–50

Mn++0.5–50

K+0.1–10

Na+0.1–10

Sr++0.5-50



476

79

791Cl -

MOHR

1–

-10

-0.117.3

2-

pH = 7 

1100

V

V`t(.

Diphenylcarbazone .(

1–

-0.5-.



477

-0.116.23

501

-0.02

-C13H12N4O:(0.5

0.5500

2-

50

pH34

491

V

V`

250

7–18.(

7-18:

12

1

50

49

V`1V1

1010

0.02

N 1M

2



478

1.8

}36{.

1-7-19.(

7-19

Br -0,120

Cl -0,0520

NO3
-0,0510

NO2
-0,0520

SO4
- -0,0540

2–

484°

284°

3–

-.

-50.

-HPIC AG 12A.(

-

HPIC AS12A(.

-Dionex ASRS.(



479

-

-Bain á Ultraasons.(

4–

-1

-0.5

0.0556

-10.82

0.00270.0003

1.5

-7-20(

.

7-20

F –Cl –NO2
-

N-

Br –NO3
-

N-

SO4
- -

1102020201040

25101010520

3244428

4122214

50.10.20.20.20.10.4

0.08.

5–

-



480

-

-

792

C8 H10 O

1-

-220

400

-42

158

-1100

-2

-

-0.07(.

-5

2–

7–21



481

7-21:

01234

(00.5123

(54.5432

(1515151515

00.5123

7–211

35º

10

202

20

432

3-

5

1

HO - C6H4 - CO2Na 

1-

-10

-

-

-NaN35



482

-25

2-

25

0123450.2

10

1025

012345

415

3–

1251

55

100

0.1.(



483

793PO4
-3

1-

4005

1204240

0.274

2–

2025

4

20690

00.5

1–

-6.

-NH4VO32.5

-](NH4)6Mo7O24 , 4H2O[50



484

2–

550

460

}1{:

1–

7-22

7-22

2-

-

-

-Metrosep A Supp 51504

5

-20

F –0.52.5

Cl –1050

NO2
-0.51

Br –12

NO3
-210

PO4
- - -315

SO4
- -1050



485

-3.2×10-3

10-30.7

-

3–

794

Alizarine Sulfonate de Na



486

1–

-

-100BaCl2,2H2O.

-10.

2–

2250

12

100

600º

600º

C   =   M × 0. 41155 × 1000 / V       

C:

M

V



487

795Br -
:

––Phenolsulfonephtaleine(pH = 4. 6(

–

1–

-50

-112CaO

-68CH3CO2Na, 3H2O

30

pH4.64.7

-–24100

2.40.1100

-Chloramine T2

15

-Na2S2O3 , 5H2O25

-2

2-

500.5

1pH > 10

5

pH = 4 - 5

10

10

7–23



488

7–23:

012345

00.511.522.5

(54.543.532.5

(0.250.250.250.250.250.25

–(0.250.250.250.250.250.25

(0.250.250.250.250.250.25

(
0.250.250.250.250.250.25

0510152025

584

0.4

80.

796

5500



489

]H2(SiF6)[

1–

5

2–

10

105º110º5

50

5

110º

1200º

P1

10

1200º

P2

C   =    ( P1    - P2 ) /  V

C(V

Acide Silico –

Molybdique(pH= 1. 2



490

Anhydrique Silico – Molybdique 

1-

-1010](

NH4 )6 Mo7O24 , 4 H2O[80

pH = 7 – 8(

-251.

-

-COOH – COOH(10

-Na2S2O5150.

-]NH2C10H5(OH) SO3H[

0.51Na2SO350

200

-SiO20.1:50

2

500

-5

2–

7–24125



491

7–24:

01234567

051020406080100

1009590806040200

44444444

(
22222222

5

(
1010101010101010

(

44444444

125

(
00.250.512345

15

610

3-

-100

-1100

2

100

7–24

4-

-0.02

-

50P2O5



492

710

7101

C6H2Cl2O4(

pH = 4 – 5(

E D T A 

TH

–Acide éthylène Diamine 

Tetraacetique(



493

EDTA0.01

Noir d' Eriochrome T(

EDTA 

EDTA 

EDTA

EDTA

Murexide

1–

100

-EDTA

-

-567.5575

EDTA 0.01

11

TH5



494

2–

41

100EDTA 0.01

1

5

3–

-0.2

]NaS2C-N ( C2H5)2[

Absorption  Atomique 

–

422.7.(

0.0240

1–

-

-IC – Pak

1503.9.

-

7-32



495

7-32:

{ 81}

-

2–

IC 

– Pak –

EDTA0.13

1

3–:

5

7-25.(



496

7-25.

Ca++0.0550

NH4
+0.110

K+0.110

Mg++0.550

Na+0.110

Li+0.011

4-

7-33

7-33{81}



497

7102

Mg2P2O7

Jaune Thiazol(Jaune de Titane(

Amidon

525

–

285.1

EDTA

 (

7103

Spectrométrie de Flamme(



498

-

-

-

-

-

589

10

Absorption Atomique:(

589.6.

0.02

}NaZn( UO2)3(CH3CO2)9 , 

6H2O{



499

1-

-ZUA

80]UO2(OCOCH3 )2, 2H2O[

4830

520

22024

30520

-52125

ZUA

-NH4NCS0.1

-921.23

100

200

2–

211ZUA

15

35º10

20

25º

5



500

211ZUA

420

 (

7104

1–

-CNS-NH4100

400

-:150NaNO2150

40º50º50

5050

50

70º-80º

250

5060

15

1

-



501

7-26

(

121246

101000

01000

2-

1.255

510

590

0.055

3-

125100

180º

10

–766.5

766.5.



502

0.04

39

 (

7105

1–

-1

-

-

-HS-CH2 – COOH(1

-

1133100

2(126100

30.9C22H23N3O9(100

410100

pH =  3. 8  - 4

-0.1:

]Al K ( SO4 )2[

-5

2-

246810

550



503

2

10

15100

-02-04-06-

08-1

525

3–

50250

525

7106

Oxalyl Dihydrazide –

AcetaldehydepH = 9. 3(

1–

-50

-40

21º

-0.25146

730128

50320



504

-105

10010

2–

7–27100.

7-27:

012345

100246810

404040404040

502.52.52.52.52.52.5

888888

40101010101010

0.25101010101010

10030

0246810

540

3-

507

-27540

Ammonuim Pyrrolidium 

dithiocarbamate(pH = 3. 5(



505

Methylisobutylcetone(

324.7

7107

O- Phenanthroline(

Acide Ascorbique 

1-

-

-

-C6H8O6(1

-0.1

-0.01

2-

7-28

30

510

7-28:

0123456

(00.10.20.40.60.81

(109.99.89.69.49.29

(1111111

(0.50.50.50.50.50.50.5

(0.30.30.30.30.30.30.3

1111111

(00.10.20.40.60.81



506

3–

101

10

510

Ammonuim Pyrrolidium Dithiocarbamate(

pH = 3. 5(Methylisobutylcetone(

248.3

7108

Persulfate d'Ammonium

1–

-30

-]( NH4)2S2O8[.

-75400

200200

8535

-10288

1003

0.4



507

10

2-

250

–10-20-50–100–1505

90

901

100

525

3–

Ammonuim Pyrrolidium Dithiocarbamate(

pH = 3. 5(Methylisobutylcetone(

279.5

7109

1–



508

-10

100.5.

-102.467

100

10

2-

7–29.(

7-29

0123456

(01.252.53.7556.2512.5

(25

1111111

(20202020202020

(1111111

00.511.522.53

1

0.5

650

3-

2550

650



509

711

7111

1-Dithizone

620

2-

0.05

C5H8NS2. NH4APDC

pH =  3. 5 

1–

-

-

-

-pH.

2–

-

-pH = 925

100pH9

25



510

-APDC20

-]( CH3)2 CH-CH2-CO-CH3[

-0.10.1574

14

3–

pH = 3. 5)400

50

APDC50

328.1

40

7112:

C5H8NS2. NH4

pH = 3. 5 

1–

-



511

-pH = 9 25

100pH9

25

-]( CH3)2 CH-CH2-CO-CH3[

-0.10.1

100

0.1

2-

7-30500

7-30

012345

0.1052550125250

111111

500

015102550

50

50

228.8

3-

pH3.5500

3-

-



512

-50

0.01

7113

Eriochrome 

Cyanine R

1–

-

-1

-0.265

ZrOCl2 , 8 H2O(50700

-10

5100

-0.1

0.221

2

-1.

-1



513

-HCLO4.(

-Iso – amylique .(

-

105º

2–:

7-31.(

7-31

(151005001000

30003000-400400-10020

pH = 8. 3 

15

7-34

251

127º

4



514

1-2-3-4-5-6-

7-8-9-10-

11-12-13-

7–34

3–

7–32.(



515

7-32.

0123

0123

1111

1111

10

00.20.40.6

540

4-

5101

1

540

0.01

.

791793

7114



516

pH = 1.5Di-

Naphtylthiocarbazone

1–

-

-

-

-NH2OH,HCl(.

-50

-10

-10

-–0.1

35

-500675

5

-10

2-

10Kjeldahl(

7–351

1

2

pH = 1.5 

31



517

–

V

C =   1000 x V

C

7-35Kjeldahl

K2S2O8 , KMNO4, K2Cr2O7 , HNO3(

253.7

0.12



518

7115

Dithizonate(

1-

-

-.

-

-Dithizone60

60300

500

0.514

-1

-25

-25

-1

-20

60



519

-2(.

-5

1

2

-NH2OH. HCl20

2050

1

100

-0.5100

500

-5

2–

150

7-33

510.



520

7–33:

0123456

1(10101010101010

5(
00.511.522.53

30303030303030

20(
10101010101010

02.557.51012.515

3–

7–36

7-36:

510

100



521

10

1010

10030

pH = 9 

100

2

1558

560

2

10

1

30

2020

510



522

4-

-2

-

0.6

1

0.230.

7116Arsenic 

CRIBER

Hydrure d`Arsenic

1–

2–

7-37(



523

1-2-3-

7-37:

3-

-.

-.

-0.1(.

-150(.

-100(.

-

Diethyldithiocarbamate d'Argent(1

200Pyridine 

-:40

SnCl2 , 2 H2O(100

-0.1(

0.132AS2O35200



524

100

pH = 7(

-:1

-1(.

4-

2535

(2

2815

5

7-37.(3

535

(

5-

35

1

5

28



525

-

AsH3

-

7117-:

1-

-7-38(.

-

•200CuSO4,5H2O

•500SnCl2,2H2O400

     

•50

•



526

7-38.

-

25

7-38:

•30

•10

•2

•250

•100.

25



527

5

250

250

0.01

2–

-0.115.2

CN-(.

-P- Diméthylaminobenzolrhodamine0.02

0.5250

CN – mg/l  = 1000 × 5.2 (A – B) /250

A

B



528

:

0.2626

-

-

•0.1

•1

•2.56.25

•251

1000.124

•25

0.1.

-

25025

-



529

-

-10

CN –CNO -

-

•100KCN

•0.212

•500.355

-CNO

KCNO

-

•

•AG 14(.

•AS14(CNO -.

•AMMS.(

•50

•

•NaHCO31Na2CO33.5

1.2



530

•H2SO4254

-

-

550

0.35

712

7121

7122



531

3.42(

- CH2 -

1-

-.

-

-.

-.

-

-:3.75

3.752.5

0.5

2-

:102060100100

3.42

3-

H = 5 (550

1

5

1

3.42

:



532

7123

Saponifiés(

1.3

pH = 5 (

100

100

50

70º

7124

1pH = 4(

4º24

1–

–4–

Amino – 4 – Antipyrine(pH = 9. 1 (

2–

-



533

-pH = 9. 5 34

200500

15

pH = 9. 5(

-–4–20(.

-2(.

-.

-.

-5(.

-1(.

-

3-

50050

510

500

0.5

10204060801005

100.5

1–4–2

-0.5-1

-2-3-4-5.

510(



534

100

25500

500

7–34

5

3

2

10

460

10200



535

7-34:

0123456

1

(

051020304050

200195190180170160150

10101010101010

2222222

4444444

(
02550100150200250

7125"

1–

-10

Na2HPO4(800

pH = 10. 5 (

-0.2



536

-1

-10

2–

2507

-35

100

51

5

25

650

7-35:

012345

(01257.510

10099989592.590

(101010101010

(555555

(151515151515

(00.10.20.50.751

3–

2507-36



537

7–36:

(0100

(1000

(1010

(55

(1515

650

713

7131

0.1

1

Orthotolidine(

440(

1–

-0.1135

50



538

5030(

-:28.66Na2HPO4 , 2 

H2O46.14KH2PO4(

200800

pH =  6. 45 

-–:0.155

0.465

1

2–

–

100

10.1

440

3–

100.5

440(

10

0.5

1

I-(

Thiodene (
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Cl2 +   2    I-
2 +   2  Cl-

I2 + 2 S2O3
- - - +   S4O6

- -

pH =  3  - 4(

1–

-

-0.1:(25

Na2S2O3 , 5 H2O(8001

2–

10051

V(

m(N(

C

Cl2

7132–
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pH

Cl2 / NH3

mM(

m(

7-39:

7133

0.4
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1–
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-Empois d`Amidon(.

-.
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pH =

7

O3 +  2  KI    +  H2 2 +  O2 +  2   KOH

I2 +   I-
3

-

I3
-

352

1–

-0.01(:6.4

1.2692I2(

-:14.2Na2HPO4 , 2 

H2O13.61KH2PO4(20

2–

100

0.00012.4

0

-1-2-4-6-8-1010
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1

452007(

1-

110037º24

48

210044º24

48

310037º24

48

4100200-

2000

37º24

22º72

50.1–1

0.1

301
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2-

OMS*

mg/l
1As0.010.010.01

2Cd0.0030.0030.003

3Cr0.050.070.05

4CN0.050.050.07

5Pb0.010.010.01

6Hg0.0010.0010.006

7Se0.010.010.01

8Mo0.070.070.07

9Ba0.10.70.7

10Ni0.020.020.07

11F1.51.5

12B0.30.50.5

13NH4N -0.050.05

14NO2N-0.20.23

15NO3N -505050

16PO40.51-

17COD23
-

18COT35-

19Sb0.0050.020.02

OMS2006.
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3-

OMS

1pH-6.5-9

8

6.5–

9.5

2TCU15
-

3

4TURNTU15-

5cond15002000

6T D S9001200
1000

7T H500700200

8SO4
-2250500500

9Cl-250500
250

10Na200300-

11Mn0.20.40.4

12Fe0.31-

13Cu12

14Al0.10.20.2

15Zn353

16H2S0.010.3
0.05-

1

170.50.5
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4-

OMS

g/lµ

OMS

g/lµ

12
2040

12
30

3013
20

-

111
2000

-

0.03

-

2
4

1
-

9
9

11
30

_
2

2

12
50

50
MCPA2

2

30202020

10401010

566

2020

202099

101020300

0.03
0.03

20
-

22100-

30-22

572020

0.20.224–9090

3030100100

1199

12

–3–
1

1
10

10

24–3030245-99
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5–

OMS

g /lµ

OMS

g /lµ

1010700700

500500300300

20200.7

300
-12–

10001000

14–
300

300

20

-

2–808

0.50.50.40.4

0.60.6

EDTA(

200600

2002

-
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2

S S10T SS500

S2SO41000

NH3-N
NH4-N

100PO420

10010

Ba3B1

Cd0.1Cr+60.1

Cr+32Cu1

Pb1Hg0.01

Ni2Se1

Ag1Zn4

CN0.52

DBO800DCO1600

TDS2000Cl600

F80.005

MBAS5AOX0.1

T35ºpH6.5-9.5
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3

.

DBO5

60204060

DCO  (Dichromate)1204080120

Oil & 

Grease

1.5111

13.5999

TSS60303060

TDS

-80012001000

PO4
-3

1011510

NH4
+

10550.5

NO3
-

50305040

Phenols0.50.010.020.5

F
-

10.51.50.5

S
- -

1111

MBAS20.50.50.5

hydrocarbons
15555

Al3113

As0.10.10.10.1

Ba2-1-
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Be0.050.050.050.05

Cd0.050.050.050.05

CN
-

0.150.10.10.05

Cr0.50.50.50.5

Ni0.50.30.3.0.5

Hg0.0050.0050.0050.005

Fe2122

An10.30.30.3

Cu1.5111

Mn10.50.50.5

Zn2112

Pb0.50.20.20.5

Ag0.10.050.05-

2112

Colony /100ml
500025001005000

Mg/l Co-Pt20202020

pH6-96-96-96-9

105
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Abréviation

VFAAGV
HAAAHA
DNAAND
NRAARN
ICCI
HPLCCLHP
DCOCOD
TOCCOT
TCCT
FCSCSF
BODDBO
BOD5DBO5

CODDCO
TODDTO
ThODDThO

–EDTAEDTA
mm
ss

SSMES
OSSMESO
TSSMEST
MFMF
TSMST

VSSMVS
nmnm
NFNF
TKNNTK
NTUNTU
IOOI
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WHOOMS
pHpH
ppmppm
ppbppb
AOPPOA
NMRRMN
SSASAF

TDSSDT
TSST
TSASTA
TSCSTC
ATTA
ATCTAC
SATTAF
TCATCA
THTH
TH CaTH Ca
TH MgTH Mg
THMTHM
PTHTHP
UFUF
UMFUMF
UVUV
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AbolishAbolir

AbsorbanceAbsorbance

Atomic  AbsorptionAbsorption Atomique 

AbsoluteAbsolu

AbsorbentAbsorbant

AcceleratorAccélérateur

AcceptorAccepteur

Accumulation Accumulation

Amino AcidsAcides Aminés

Volatil Fatty Acids 
(VFA)

Acides Gras Volatils 
(AGV)

Oxalic  AcidAcide Oxalique

Formic AcidAcide Formique

Humic AcidAcide Humique

AcidityAcidité

AcidimetryAcidimétrie

Fatty AcidAcide Gras

Desoxyribnoucleic 
Acid (DNA)

Acide 
Désoxyribnoucléique
(AND)

Nucleic acidAcide nucléique

Ribonucleic acid (NRA)
Acide Ribonucléique 
(ARN)

Palmitic AcidAcide palmitique

Acetic AcidAcide Acétique

ActionAction

ActivityActivité
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AdsorptionAdsorption

AdsorbentAdsorbant

AdsorbedAdsorbé

JoiningAdhésion

SofteningAdoucissement

AdditionAddition

AerationAération

Extended AerationAération prolongée

AerobicAérobie

AffinityAffinité

Wetting AgentAgent de Mouillage

AgressivityAgressivité

Specific AreaAire spécifique

–AlkalinityAlcanité

AlbuminAlbumine

Water Alkalinity Alcalimétrique des eaux 

Complete Alkalinity
Alcalimétrique 
Complete 

Alga - AlgaeAlgue

StarchAmidon

AmoebaAmibe

AmmonificationAmmonification

AmorphousAmorphe

(AnaerobicAnaérobie

AnabolismAnabolisme

Anti – AcidAnti – acide

AntibioticAntibiotique

AntigenAntigène
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AntibodyAnticorps

AnalysisAnalyses

AnalyzerAnalyseur

AnhydrousAnhydre

ApparatusAppareil

Electric ArcArc Électrique

Argil - Clay Argile

AromaticAromatique

ArsenicArsenic

AscomycetesAscomycètes

AscosporesAscospores

Association Association

AsymetricAsymétrique

AtmosphereAtmosphere

Self PurificationAuto épuration

AutotrophicAutotrophe

AutoclaveAutoclave

Total nitrogenAzote total

Kjeldahl NitrogenAzote KJELDAHL

Ammoniacal nitrogen Azote Ammoniacal

BacillisBacilles

BactericideBactéricide

Absorption BandBande d'Absorption

Aeration BasinBassin d'Aération

Material BalanceBilan matières

BiodegradationBiodégradation

BiodegradabilityBiodégradabilité

BiosphereBiosphère
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BiosorptionBiosorption

BiosynthesisBiosynthése

SludgeBoue

Activated SludgeBoues Activées

breweryBrasserie

CalorificCalorifique

CalcificCalcifiante

CapillaryCapillaire

Exchange CapacityCapacité d'Échange

Static CapacityCapacité Statique

Dynamic CapacityCapacité Dynamique

Useful CapacityCapacité Utile

CapsuleCapsule

Assimilable Organic 
Carbon

Carbone  Organique 
Assimilable

Dissolved Organic 
Carbon(DOC)

Carbone Organique  
Dissous (COD)

Total Organic Carbon 
(TOC )

Carbone Organique 
total (COT)

Total carbon (TC)Carbone Total (CT)

CaseinCaséine

CatabolismCatabolisme

CatalystCatalyseur

CellCellule

CentrifugalCentrifuge

Lime Chaux

pollutant loadCharge Polluant

Mass Loading Charge massique ( Cm)

Volume LoadingCharge volumique ( Cv)

ChlorinationChloration
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Branched chainChaine ramifiée

Linear ChainChaine Linéaire

ChlorophyllChlorophylle

ChemosynthesisChimiosynthèse

ChemotrophicChimiotrophe

Heat of AdsorptionChaleur d'Adsorption

Centrifugal Force Field
Champ de Force 
Centrifuge

Field SpreadingChamp d'Epandage

Digestion CapChapeau de Digestion

Activated ChareoalCharbon Activé

ChromatogramChromatogramme

Ion Chromatography 
(IC)

Chromatographie 
Ionique (CI)

High Performance 
Liquid 
Chromatography
(HPLC)

Chromatographie 
Liquide Haute 
Performance(CLHP)

Exchange  kineticsCinétique d'echange

ClarificationClarification

ClarifierClarificateur

CoagulantCoagulant

CoagulationCoagulation

CoccusCoccus

Solubility  CoefficientCoéfficient de Solubilité

Sharing CoefficientCoéfficient de partage

distribution 
coefficient

Coéfficient de 
Distribution

Coefficient of DragCoéfficient de trainée

CohesionCohésion
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ColloidalColloÏdal

ColiformsColiformes

Faecal ColiformsColiforme fécaux

PluggedColmaté

Separation ColumnColonne de Séparation

CompressibilityCompressibilité

ConcentrationConcentration

ConductivityCondictivité

ConfigurationConfiguration

Dielectric  ConstantConstante Diélectrique

ContaminationContamination

Static contactContacte statique

Co-polymerizationCopolymérisation

CorrosionCorrosion

Superficiale Layer Couche superficiele

Superimposed layersCouches Superposées

Calibration Curve Courbe d'etalonnage

CrystalloidCristallo de

–CumulativeCumulative

FlowDébit

DecarbonatationDécarbonatation

DecantationDécantation

Decanting pistonDécantation en piston

DegradabilityDégradabilité

Grease TrapDegraisseur

ScreeningDégrillage

DemineralizationDéminéralisation
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Biochemical Oxygen 
Demand (BOD)

Demande Biochimique 
en Oxygène (DBO )

Chemical Oxygen 
Demand (COD)

Demande Chimique  en 
Oxygène (DCO)

Theoretical oxygen 
demand (ThOD)

Demande Théorique en 
Oxygéne (DThO)

Total Oxygen Demand 
(TOD )

Demande Totale  en 
Oxygène ( DTO )

DenitrificationDénitrification

DepressingDéprimant

Fossil DepositsDépots Fossiles

DeactivationDésactivation

DisinfectionDésinfection

Sand TrapDessableur

DetergentsDétergents

DetectorDétecteur

DialysisDialyse

Single dialysisDialyse simple

DiazotizationDiazotation

DielectricDiélectrique

Anaerobic DigestionDigestion Anaérobie

DigestibilityDigestibilité

DipoleDipôle

Biologic DiscDisque biologique

DispersionDispersion

DysenteryDysenterie

Urban Waste WaterEau Résiduaire Urbaine

Domestic Waste 
Water

Eau Résiduaire 
Domestique



562

Industrial Waste 
Water

Eau Résiduaire 
Industrielle

Natural WaterEau Naturelle

Underground watersEaux de souterraine

Ion ExchangeÉchange d'Ion

Cationic ExchangerÉchangeur Cationique

Anionic ExchangerÉchangeur Anionique

SampleÉchantillon

Bacteriostatic EffectEffet Bactériostatique

Bactericidal EffectEffet Bactéricide

TYNDALL EffectEffet TYNDALL

Specific ElectrodeÉlectrode Spécifique

ElectrodialysisÉlectrodialyse

ElectrolyticÉlectrolytique

ElecrostaticÉlectrostatique

ElectrophoressisÉlectrophorèse

EluentÉluant

EmulsionÉmulsion

EmeryÉmeri

PoisoningEmpoisonnement

EmulsifierÉmulsionnant

DirtyingEncrassement

FertilizerEngrais

EndothermicEndothermique

EnzymeEnzyme

ThickeningÉpaississement

Biological purificationÉpuration Biologique

SpreadingÉpandage

Inhabitant Equivalent
Équivalent  Habitant
(EH)
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Static EquilibriumÉquilibre Statique

Sedimentation 
Equilibrium - Diffusion

Équilibre 
Sédimentation –
Diffusion

EutrophicationEutrophisation

ExothermicExothermique

Selectivity FactorFacteur de Sélèctivitè

Aquatic FaunaFaune Aquatique

FerrobacteriaFerrobactéries

FilmFilm

FiltrationFiltration

Textile FinishingFinition Textile

FlotationFlotation

FlocculationFloculation

FluidFluide

Septic TrapFosse septique

FungicidesFongicides

Leakage Fuite

GelGel

PathogenGerme pathogène

GinonGinon

(green sand)Glauconite Glauconite

Mastic dropsGouttes Mastic

GravimetryGravimétrie

Potential GradientGradient de Potentiel

Concentration GradientGradient de 
Concentration

graftedGreffée
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Pomace ( Olive Mill 
Solid Waste )

Grignons

HematopoieticHématopoiétique

HemoglobinHémoglobine

HeterotrophicHétérotrophe

HeterogeneousHétérogène

HelianthinHélianthe

HerbicidesHerbicides

HomogeneHomogène

HumicHumiques

HumificationHumification

HydrodynamicHydrodynamique

HyperfiltrationHyperfiltration

HydrophilizationHydrophilisation

HydrophilicHydrophile

HydrophobicHydrophobe

hydrargyrismHydrargyrisme

HydrationHydratation

HydrolysisHydrolyse

HydrocarbonsHydrocarbures

–ImmunityImmunité

impregnateImprégner

IndicatorIndicateur

IntestinalIntestinale

InsecticideInsecticide

InfluenceInfluence

InitialInitial

InertInerte
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IndexIndice

InactiveInactif

IncinerationIncinération

UndesirableIndésirable

EncrustingIncrustante

IonIon

Developer IonIon Développeur

IonizationIonization

IrradiationIrradiation

Adsorption IsothermIsotherme d'Adsorption

Double JunctionJunction Double

Lacerator Lacérateur 

LatexLatex

GroundwaterLes Eaux Souterraines

LigninLgnine

liquefactionLiquéfaction

)

(

Bacterial BedLit Bactérien

Successive Bacterial 
Bed 

Lit bactérien Successifs

Alternative Bacterial 
Bed

Lit Bactérien Alternatifs

Bacterial Bed ImmersedLit Bactérien Immergé

LocalizationLocalization

LyophilicLyophile

LyophobicLyophobe

MacromolecularMacromoléculaires

Olive Mill Waste Water Margines
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(OMW )

Humics SubstancesMatières Humiques

Fulvics  SubstancesMatières Fulvique

Suspended Solids (SS)Matières en Suspension 
(MES)

Total Suspended Solids
(TSS)

Matières en Suspension 
Totale (MEST)

Volatile suspended 
solids (VSS)

Matières Volatiles  en 
suspension (MVS)

Beet MolassesMélasse de Betterave

Dialysis MembraneMembrane de Dialyse

MetabolismMétabolisme

Cellular metabolismMétabolisme cellulaire

Regeneration MethodMethode de 
régénération

Organic micro-
pollutants

Micro-polluants 
organique

Micro – organismsMicro - organismes

MicroprocessorMicroprocesseur

MineralizationMinéralisation

MicrofiltrationMicrofiltration

MiscibilityMiscibilité

MicelleMicelle

Hollow fiber modules Modules a` Fibres 
Creuses

Spirals modulesModules Spirales

Mold (Mould)Moisissure

MolluscicideMolluscicide

MorphologyMorphologie
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NanofiltrationNanofiltration

NematicideNématicide

NeutralizationNeutralization

NephelometryNéphélométrie

NesslerNessler

NeutralNeutre

NitrificationNitrification

Quality standard Norme de qualité

NuisanceNuisance 

Harmful Nuisible

MucilageMucilage

Nutritious (nutrient)Nutritif

NucleotideNucléotide

OdorOdeur

OpacityOpacité

OpacimetryOpacimétrie

OrganicBiodegradableOrganique 
Biodégradable

Solid Organic 
Dissolvable

Organiques Solides 
Dissolubles

Volatile OrganicOrganiques Volatiles

Reverse OsmosisOsmose inverse

OxydabilityOxydabilité

OxygenationOxygénation

Oxygen MeterOxygénomètre

OzoneOzone

OzonationOzonation

OzonizerOzoniseur

OzonometerOzonomètre
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OzonidOzonide

PathogenicPathogéne

ParametersParamètres 

PasteurizationPasteurisation

PenetrationPénétration

Per -compoundsPercomposés

Permeable Perméable

Pressure DropPerte de Charge

PesticidePesticide

Mobile PhasePhase Mobile

Stationary PhasePhase Stationnaire

PhototrophicPhototrophe

phreaticPhréatique

PhytoplanktonPhytoplancton

PeakPic

PlanktonPlancton

Vanishing PointPoint de fuite

PolarPolaire

Fecal  pollutionPollution fécale

Radioactive Pollution Pollution Radioactive

PorcelainePorcelaine 

Zeta potentialPotentiel Zêta

Hydrogen Potential 
(pH)

Potentiel d'Hydrogène
(pH)

PolarimeterPolarimètre

PolycondensationPolycondensation

PolystyrenicPolystyrénique

Chemical PrecipitationPrécipitation Chemical

PrecipitantsPrécipitants
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Transmembrane 
pressure

pression 
Transmembranaire

ProtozoaProtozoaires

PretreatmentPrétraitement

ProtoplasmProtoplasme

Protids Protides

PrechlorinationPréchloration

Pre-oxydationPré-oxydation

Pre-ozonationPré-ozonation

Osmotic PressurePression Osmotique

Advanced Oxidation 
Processes (AOP)

Procédés d'Oxydation 
Avancés (POA)

Visualization MethodProcédé de 
Visualisation

Biological ProceduresProcédures Biologicales 

PromoterPromoteur

RadicalRadical

RadiationRadiation

Chemical reagentsRéactifs chimiques

Assimilative ReductionRéduction Assimilatrice

Dissimilatory ReductionRéduction 
Dissimilatrice

Thermal RegulationRégulation Thermique

ResinsRésines

RegenerationRégénération

RegulatorsRégulateurs

Industrial DischargesRejets  Industriels

ReptisantReptisant
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ResistivityRésistivité

ResidueRésidu

Electrolytic 
respirometer

Respirometre 
Électrolytique

RetentionRétention

BackwashingRetrolavage 

–RudimentaryRudimentaire

High salinitySalinité Forte

SaumatreSaumâtre

SaturationSaturation

SelectivitySélectivité

SemipermeableSemi-perméable

SedimentationSédimentation

Separation Séparation

Dyness LimitSiccité Limite

Activated SilicaSilice Activée

SiemensSiemens

Active SiteSite Actif

Total Dissolved Solide
(TDS)

Solides Dissous Totaux 
(SDT)

Volatile SolidsSolides Volatile

SolvationSolvatation

SolutesSolutés

Buffer SolutionSolution Tampon

SolubilitySolubilité

SolubilizingSolubilisant

SolventSolvant
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SourceSource

undergroundsouterrain

SporesSpores

SpectrophotometerSpectrophotomètre

Mass SpectrometrySpectrométrie de Masse

SpirillaeSpirilles

Purification StationStation d' puration

Treatment  StationStation de Traitement

Treatment Plants 
Wastewater

Stations de Traitement 
des Eaux Usées

StaticStatique

SterilizationStérilisation

SterolsStéroles

StructureStructure

Ion SuppressionSuppression d’Ions

SuspensionSuspension

Colloidal SuspensionSuspension colloïdale

SulfobacteriaSulfobactéries

SupportSupport

SurfactantsSurfactifs

AreaSurface

SulfonationSulfonation

SynthesisSynthèse

SystemSystème

Natural SystemsSystèmes Naturels

Combined Oxidizing 
Systems

Systèmes Oxydants 
Combinés

SievingTamisage
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BufferTampon

Efficiency rateTaux d' fficacité

Recovery RateTaux de Récupération

Retention TimeTemps de Rétention

Absolute TemperatureTempérature Absolue 

SurfactantTensioactif

Surface TensionTension Superficielle

TensiometerTensiomètre

Acidimetric TitleTitre Acidimétrique

Alkalimetric TitleTitre Alcalimétrique

ToxicToxique 

PeatTourbe

Anaerobic TreatmentTraitement 
Anaérobique

Anaerobic TreatabilityTraitabilité
Anaérobique

Sludge TreatmentTraitement des boues

Mass TransferTransfert de masse 

TurbidityTurbidité

TurbidimeterTurbidimétre

TyphoidTyphoÏde

Ultra FiltrationUltrafiltration

Ultraviolet (UV)Ultraviolets ( UV )

(

UltracentrifugesUltracentrifugeuse

UltrasoundUltrason

VirusViruses
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ViscosityViscosité

Dynamic ViscosityViscosité dynamique

Relative ViscosityViscosité Relative

Electrophoretic 
Velocity

Vitesse 
Électrophorètique

Angular velocityVitesse Angulaire

VinassesVinasses

ZeoliteZéolithes

ZetameterZêtamètre

ZooplanktonZooplancton

Saturation ZoneZone de Saturation
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الدكتور نصر الحايك حائز على دكتوراه دولة في العلوم 
ودكتوراه المرحلة الثالثة في الكيمياء 
فرنسا، وقد مارس التدريس والبحث 

  .ه في فرنساينطينة في الجزائر وبواتي

 ،يميائيةالعلوم الكفي سبعة مؤلفات في مجال تلوث المياه ومعالجتها و 
  .في دوريات علمية عالميةمنشورة 

الكتاب المحاور المختلفة اللازمة لطلبة هندسة البيئة والعاملين في مجال تحليل 
  .ضمن هذا المجالوالخبرة 

بدأ بلمحة تاريخية عن تطور طرق المعالجة 
الخواص الأساسية للمياه الطبيعية والتوازنات المختلفة للوسط 

 .الوسط المائي والصحة العامة المائي والمواد المنحلة ودورها في التلوث، وتأثيرها على
مياه -مياه طبيعية(معالجة المياه بأنواعها 

ما يحتاجه الطالب والفني من أسس نظرية 
للتقنيات الحديثة المستعملة في  اً استعراض

بحيث يشمل  ،الفيزيائية والكيميائية للمياه
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  لمحة عن المؤلف

الدكتور نصر الحايك حائز على دكتوراه دولة في العلوم 
ودكتوراه المرحلة الثالثة في الكيمياء  (1985)الفيزيائية 
فرنسا، وقد مارس التدريس والبحث - من جامعة بواتييه (1976)

نطينة في الجزائر وبواتيالعلمي في جامعتي قس

سبعة مؤلفات في مجال تلوث المياه ومعالجتها و  للدكتور الحايك
منشورة أبحاث عدة  وله، ةمنشورة في الجزائر وسوريوهي 

  :هذا الكتاب

الكتاب المحاور المختلفة اللازمة لطلبة هندسة البيئة والعاملين في مجال تحليل  يتناول
والخبرة من العمل عاماً  35 ضم خلاصةمياه، ويومعالجة ال

بدأ بلمحة تاريخية عن تطور طرق المعالجة حيث يالكتاب موزع على سبعة فصول، 
الخواص الأساسية للمياه الطبيعية والتوازنات المختلفة للوسط والتحليل، ثم يعرض 

المائي والمواد المنحلة ودورها في التلوث، وتأثيرها على
معالجة المياه بأنواعها وضوع مثلاثة فصول ل جرى تخصيص

ما يحتاجه الطالب والفني من أسس نظرية  حيث تغطي، )مياه صرف- صناعية
استعراضتضمن ت، في هذا المجال ومعلومات تقنية

الفيزيائية والكيميائية للمياه لتحاليلالفصل الأخير يتناول ا. معالجة المياه
الأسس النظرية والطرق الكيميائية والتجهيزات الحديثة المعتمدة في تحليل المياه
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