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Eh & pH environments
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4

9

pH<4

pH>9
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pH = 4  ………………………lower limit                     (equation 1)

 

pH = 9   …………………..…upper limit                      (equation 2) 
 



 الحد الأعلى لجهد الأكسدة في الطبيعة :

 

H2O        0.5 O2 + 2H
+
 + 2e

-  
……………………..E

o
 = 1.23 volt 

 

 

2H
+
 + 2e-          H2 

 

 

Nerest

 

E = E
o
 + 0.059 / n * log K …………………Nerest equation            

 
E: oxidization potential 

E
o
 : standard oxid. Poten. 

K = [C]
c 
[D]

d
 / [A]

a
 [B]

b
     ………………... equilibrium constant 

n : reaction electrons 
 



 الحد الأعلى لجهد الأكسدة في الطبيعة يتمثل بمعادلة تفكك الماء وتحرر الأوكسجين :

 
H2O           0.5 O2 + 2H

+
 + 2e

-  
……………………..E

o
 = 1.23 volt 

 

E = 1.23 + 0.059/2 * log [O2]
0.5

 [H
+
]

2
  

[O2] = 0.2 atm. 
E = 1.23 + 0.059/2*log[0.2]

0.5
 + 0.059/2*log[H

+
]

2
 

Eh = 1.23 – 0.01 – 0.059 pH 
 

Eh = 1.22 – 0.059pH …………….upper limit    (equation 3) 

 
 أما الحد الأدنى لجهد الأكسدة في الطبيعة فيتمثل بالمعادلة التالية:

 

H2           2H
+
 + 2e

-
              ……………………… E

o
 = 0.00 volt 

 

E = 0.00 + 0.059/n * log [H
+
]

2
 / [H2] 

[H2] = at the surface, H2 pressure no more than 1 atm. 

E = 0.059/2 *2* log[H
+
] – 0.0 

 

 Eh = -0.059pH  ……………………lower limit     (equation 4) 

 
 

وعلى ضوء المعادلات الأربعة اعلاه يمكن رسم الحدود الدنيا والعليا للدالة الحامضيية 

 وجهد الأكسدة والأختزال في الطبيعة:

 
 

 الحد الأدنى الحد الأعلى

Eh pH Eh pH 

0.984 4 - 0.236 4 

0.807 7 - 0.413 7 

0.630 10 - 0.590 10 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

 

 

 

 



2

The Pollution of Soluble Gases in Surface Water  
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KH

mole/l/ atmmole/latm

mole l
-1

 atm
-1

6.79X10
-4

    = N2 

1.34 X 10
-3

  = O2 
1.43 X 10

-3
  = Ar2 

3.79 X 10
-2

  = CO2 

1.24             = SO2 

58.0             = NH3 

0.2 atm.

0.80 atm.

5.3 X10
-4

 = 6.79 X 10
-4

 X 0.8

0.26 X 10
-3

 = 1.34 X 10
-3

 X 0.2



 

0.00033 atm.CO2

N2O2

( )CO2            CO2  

 ( ) CO2 + H2O                   H2CO3  

H2CO3                  H
+
  +  HCO3

-
                ; K1 = 4.5 X 10

-7 

HCO3
-
                   H

+
  +  CO3

2-
                 : K2 = 4.7 X 10

-11
  

K1K211111

K2

K1 = [ H
+
] [HCO3

-
] / [H2CO3] 

K1 = [ H
+
]

2
 / [H2CO3] 

[H2CO3]  =  [CO2] 

[CO2]  =  3.8 X 10
-2

 X 0.00033  

[H
+
]

2
  =  4.5 X 10

-7
 X 3.8 X 10

-2
 X 0.00033  

[H
+
]  =  2.3 X 10

-6
 mole / l 

pH = - log [H
+
] = 5.64 
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CO20.03 atm.

K1H2CO34.5 X 10
-7

CO23.8 X 10
-2

CO2                      CO2  

CO2

CO2XCO2atm

3.8 X 10
-2

X10130.114 X 10
-2

 
CO2 + H2O                      H2CO3 

CO2 H2CO3

H2CO3                     H
+
 + HCO3

-
 

 

          [H
+
] [HCO3

-
]                [H

+
]

2
                                      [H

+
]

2
 

K1 = ----------------------  = ----------------   ;     4.5 X 10
-7

 = ------------------ 
              [H2CO3]                [H2CO3]                                 0.114 X 10

-2
 

 

[H
+
]

2
  = 5.13 X 10

-10
 

[H
+
]   = 2.30 X 10

-5
 

pH     = - log [H
+
]  = 4.64 

 



SO2

SO210
-3

K1H2SO31.27 X 10
-3

 

K2H2SO36.24 X 10
-8

SO21024

SO2                      SO2  

SO2

SO2XSO2atm

 10
-3

 X 1.241.24 X 10
-3

 

SO2 + H2O                      H2SO3 

SO2 H2SO3

111111K2

H2SO3                     H
+
 + HSO3

-
 

 

          [H
+
] [HSO3

-
]                [H

+
]

2
                                        [H

+
]

2
 

K1 = ----------------------  = ----------------   ;     1.27 X 10
-3

 = ---------------- 
              [H2SO3]                [H2SO3]                                   1.24 X 10

-3
 

 

[H
+
]

2
  = 1.5748 X 10

-6
 

[H
+
]   = 1.255 X 10

-3
 

pH     = - log [H
+
]  = 2.9 
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Distribution of Metals between Polluted Stream Water and Sediments 

pH

Ec
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pH=3.5
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Pb, Cu, Zn

Zn

Distance 
Km. 

pH 
Zn  

in water 
(ppb) 

Zn  
in sediment 

(ppm) 

0.25 3.5 1150 90 

0.5 3.9 650 70 

0.75 3.8 350 85 

1.25 4 100 110 

2 4.5 60 150 

2.75 4.7 35 200 

3 4.8 25 270 

3.75 5 20 350 

4 6.4 10 420 

4.5 6.5 6 450 

5 6.6 5 470 

6 6.7 2 500 

7 6.8 1 700 

8 6.8 2 600 
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Distribution of Metals in Lakes 

cationsCa
2+

, Mg
2+

, Na
+
 

& K
+

AnionsCO3
=
, HCO3

-
, SO4

=
, Cl

-
, NO3

-

Fe, Cu, Zn, 

Mn, Ni
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Cu, Ni, Zn, Mn, Fe

dissolved oxygen

Depth 

(m) 

Dis. oxyg. 

(cc/l) 

Fe 

(ppb) 

Mn 

(ppb) 

Zn 

(ppb) 

Ni 

(ppb) 

Cu 

(ppb) 

0 7.5 8 20 50 4.5 8.5 

2 7.4 7 18 60 4.6 8.6 

4 7.3 6.5 19 70 4.7 8.7 

6 7.2 8 20 72 4.8 8.8 

8 7.1 8.5 18 73 4.9 8.9 

10 7 9 10 75 5.0 9 

12 5.5 22 25 80 5.2 9.5 

14 2 35 60 90 6 10 

16 1.7 120 225 720 8 60 
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Intaking the Trace Elements by Plants  

available

1 

2 
 

3 

 

4 
EDTA

 

5  

pH

Eh

9175



 

 ميكانيكية انتقال العناصر بين التربة والنبات عبر الجذر

 
 

 
                                                                                                                                            H

+             
E

+                                                                                                 
H

+ 

E           معدن        
+ 

                         E
+
   E

+                                                                                   
E

+ 

                        E
+ 

   H
+

H
+

 

                                                                                                                                                                                                                              H
+        

                                                                                                   H
+           

                                                                                H
+ 

                                                         H
+            

E+ عناصر )= أيونات الCa
2+

, Mg
2+

, K
+
, ….. etc.) 

 

H+ أيون الهيدروجين = 

 

 = الحجم المتذبذب للغرويات والكتيونات       

 العنصر

Tr. Ele. 

 الصنوبر

conifers 

 أوراق النفظيات

deciduous 

 أوراق الشجيرات

shrubs 

أوراق الشجيرات 

 herbsالقصيرة 

 الحشائش

grasses 

Zn 1127 2313 1585 666 851 

Cu 133 249 223 118 119 

Pb 75 54 85 44 33 

Ni 57 87 91 33 54 

V 21 16 25 23 25 

Mo 5 7 15 19 34 

Cr 8 5 14 11 19 

Co 6 5 11 11 11 

E
+ 

H
+ 

E
+
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+   
E
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       E
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       E
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    H
+
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As ppm Mo ppm Cu ppm Ni ppm B ppm Cr ppm 

Soil Veg. Soil Veg. Soil Veg. Soil Veg. Soil Veg. Soil Veg. 

15 20 2 1 5 1 30 12 15 30 5 4 

22 47 3 2 8 1.5 60 13 17 40 7 5 

28 63 4 3 20 2 80 14 20 60 9 8 

32 74 4.6 4 50 2.5 100 15 22 80 20 16 

34 77 6 5 80 3 300 17 24 200 40 35 

40 97 8 10 100 4.5 500 20 25 400 50 47 

10 

20  

30 
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The Effect of Topography on the Soil Pollution  

71

7

111T1

T711111

S1S10

11111

51S375S6111

S925 ppm

2500 ppm

 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 

T1 19 20 20 23 47 75 450 400 320 220 

T2 20 23 22 80 120 750 950 900 630 255 

T3 22 80 622 1150 1850 1800 1219 808 808 410 

T4 75 1006 2050 2102 2350 2307 1711 1250 911 375 

T5 18 55 98 1020 1724 1813 1405 1100 750 410 

T6 20 21 45 78 112 533 708 900 655 361 

T7 19 18 25 40 60 74 87 89 210 320 
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