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ABSTRACT 

 
The present work aims to study the effect of some soil properties on 

specifically adsorbed zinc in some soils of Egypt. Therefore , surface and 
subsurface soil samples with different physico – chemical characteristics 
were selected from different location. The result showed that the adsorption 
zinc correlated positively with all of clay +silt content, pH, calcium carbonate 
and cation exchange capacity. The data indicated that the adsorption Zn 
increased with increasing (pH) and increased with increasing the 
concentration of Zn added in solution. Zinc desorption  decreased as the pH 
values increased. 
Keywords: specific adsorption, zinc, soil properties. 

 

INTRODUCTION 

 
Soil pollution may occur as a consequence of different types of 

unwanted substances. 
- Intensive fertilization , as well with mineral as with organic manures. 
- The contaminating products are integrated in the complex soil system and 

distributed amongst the different forms present, namely the solid forms, 
soluble and insoluble organo-mineral complexes adsorbed and 
exchangeable forms and free ions in soil solution. 

It is very important to know that the physical and chemical properties 
of the soil play a great roll in governing the relation between reactivity and 
total content of the contaminating substance, however, its action is 
specifically linked to the nature of the pollutant , which may be more or less 
toxic. 

The aim of this study is to obtain some information regarding the 
importance of the specific adsorption of Zink, in different soils of Egypt as a 
contribution dealing with the problem of soil contamination with heavy metals. 
The specifically adsorbed heavy metals cations could be defined as the 
amount of adsorbed heavy metals cations in presence of different amounts of 
some cations large enough to prevent adsorption on normal cation exchange 
sites as mentioned by Mc Laren and Crawford,1973. 
 

MATERIALS AND METHODS 
 

Three location were selected surface and subsurface. Soil samples 
were taken and analyzed. Soil samples were air dried and ground to pass 
through 2- MM sieve. Particle size analysis was carried out using pipet  
method, electrical Conductivity in soil paste extract. by Page et. al (1982); soil 
reaction (PH) in the soil past. PH – Meter; total calcium carbonate by the 
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collin's calcimeter, Cottenie et al. (1982); organic Matter by rapid titration 
method; cation exchange capacity (CEC) by sodium acetate by Klute et al 
(1986) Available zinc was extracted by DTPA according to Lindsay et al 
(1978) total zinc by Hesse (1971). 

The specific adsorption of zinc was measured by shaking 5g soil for 
2h with 50ml  NH4-acetate (N) at different pH values (6- 7- 8.5) the solutions 
were containing different amounts of (0- 100- 200- 400) ppm Zn as (Zncl2) , 
then Zn was measured by Atomic absorption spectrophometer. 

 

RESULTS AND DISCUSSION 
 

Table (1) shows that clay content of the studied soil samples 
between (5.5 – 31 % ). Soil reaction ranged between (7.04 – 9.3). total 
calcium carbonate between  (23 -46.9 %). Soil organic matter was in the 
range of (0.17 to 1.8%). the cation exchange capacity values were in the 
range of (2.06 – 20.01)meq /100g soil. The EC varied between 0.33 -10.9 
)ds/m. 
 
Table(1): Some soil physical and chemicals properties of the 

representative soil samples 

I- Al- Amiriyah   
II- Cairo –Alexandria rood 

III- Al-Hmmam 

 
Total zinc  

Data in table (2) show that total Zn in the soils ranged from 34.7 to 
149.3 ppm The highest content was recorded in Al- Hmmam region  in the 
soil sample No (7-8-9) The soils were derived from various parent materials 
not originally rich in Zn bearing minerals. 

 

Location 
 

Sample 
Depth/ 

cm 

Particle size 
distribution% CaCO3 O.M PH 

Ec 
ds/m 

CEC 
me/100g 

sand silt clay 
 

I.  
1 0-20 44.32 26.0 29.68 27.5 1.8 8.5 6.0 19.09 

20-50 46.32 22.0 31.68 33.1 0.70 8.6 9.0 20.01 

2 0-20 53.12 19.6 27.28 33.9 0.40 9.2 1.0 17.12 

20-50 50.32 23.6 26.08 30.5 0.20 8.7 1.1 16.95 

3 0-20 47.52 24.4 28.08 27.6 0.61 9.2 2.0 18.07 

20-50 50.72 24.0 25.28 43.1 032 9.3 2.3 16.12 

II.  4 0-25 61.52 18.4 20.08 35.1 0.73 8.4 1.5 13.83 

25-75 57.92 20.0 22.08 37.5 0.27 8.6 3.8 14.32 

5 0-15 56.52 14.4 20.08 23.9 0.31 8.2 8.7 13.51 

15-40 44.4 26.0 29.68 26.4 0.28 8.6 7.2 19.02 

6 0-30 93.06 6.94 23 0.25 8.1 1.1 2.61 

30-60 85.37 14.63 24 0.27 8.1 1.4 4.43 

III.  7 0-15 84.4 10.1 5.5 41 0.34 7.48 2.75 2.06 

15-24 79.55 11.9 8.5 38.8 0.28 7.82 4.52 4.31 

8 0-25 92.5 7.5 31.1 0.24 7.68 0.36 3.40 

25-70 94.0 6.0 27 0.17 7.98 0.33 3.31 

9 0-15 94.0 6.0 46.9 0.44 7.04 9.72 2.08 

15-40 30 30.5 30.5 37.8 0.41 7.31 10.91 14.41 
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Available Zinc  
Data in Table (2) showed that  available zinc content in the studied 

soils ranged from (0.236 to 1.418 )ppm 
 

Table (2): Total and available Zn 0f the studied soil sample. 

 

The specifically adsorbed Zn :- 

 Effect of different PH values on Zn-desorption 
The data are presented in Table(3) and  Figure(1). It is evident that 

Zn-desorption decreased as the PH values increased. The same trend was 
found in the surface soil samples as well as in the subsurface soil samples. 
This emphasizes that the soil organic matter did not play any role towards Zn-
desorption. Lindsay (1973) pointed out that predominant Zinc species in soil 
below PH 7.7 is Zn+2 and at higher PH values the neural Zinc hydroxide, 
Zn(OH)2 .The same conclusion was found by El bordiny et al (2008). 
 

 Effect of different PH values on the specific adsorption of Zn at a 
constant concentration of applied Zn: 

At 100 added Zn, table (4) and figure (2), the data showed obviously 
an increase in the specifically adsorbed Zn as the PH values increased from 
6 to 8.5. 

The same trend was found at 200 ppm added Zn, Table (5) and 
figure (3). 

Chaney (1973) pointed to the fact that toxicity level of Zn strongly 
depend on several factors which control the Zn availability in soils. One of the 
major factors is the PH. However, Zn behavior in soil is complicated by the 
occurrence of adsorption great number of complexes which have adsorption 
cationic character like Zn(OH)+ or an anionic character like Zincate anions 
Zn(OH)-

3, HZnO2- and ZnO2
-2. The some results were emphasized by 

Metwally et al (1992) and Halen (1991), Jain et al (1997) and Abou- Hussien 
(2002). 

Location Sample Depth/ cm Total Zn Available 

I.  1 0-20 93.9 1.29 

20-50 100.7 1.36 

2 0-20 102.4 1.26 

20-50 96.3 1.14 

3 0-20 73.4 1.13 

20-50 91.1 1.41 

II.  4 0-25 59.5 1.35 

25-75 34.7 0.74 

5 0-15 67.9 1.34 

15-40 60.1 1.16 

6 0-30 36.9 1.22 

30-60 57.9 1.18 

III.  7 0-15 142.3 0.45 

15-24 68.2 1.21 

8 0-25 112 1.36 

25-70 81.3 1.34 

9 0-15 109.1 0.47 

15-40 149.3 0.23 
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Figure (1): Effect of different pH values on Zn -desorption  
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Table (3): effect of the different pH values on Zn- desorption  

Location Sample Depth/ cm 
Desorption 

pH 6 pH 7 pH 8.5 

I-  

1 0-20 0.62 0.59 0.42 

20-50 0.68 0.59 0.41 

2 0-20 0.58 0.43 0.32 

20-50 0.57 0.39 0.31 

3 0-20 0.68 0.42 0.38 

20-50 0.61 0.42 0.35 

II-  

4 0-25 0.73 0.68 0.44 

25-75 0.79 0.67 0.43 

5 0-15 0.61 0.45 0.25 

15-40 0.56 0.45 0.24 

6 0-30 0.58 0.41 0.27 

30-60 0.64 0.50 0.34 

III-  

7 0-15 0.65 0.49 0.36 

15-24 0.53 0.43 0.29 

8 0-25 0.61 0.51 0.37 

25-70 0.63 0.51 0.36 

9 0-15 0.68 0.49 0.28 

15-40 0.62 0.48 0.26 

 
Table (4): effect of the different pH values on specific adsorption of 

100ppm added Zn. 

 

Location Sample Depth/ 
cm 

Added Zn 100ppm  

pH 6 pH 7 pH 8.5 

 
I.  

 

1 0-20 62.21 70.54 77.25 

20-50 46.24 58.45 63.41 

2 0-20 42.34 52.17 57 

20-50 43.15 54.27 69.81 

3 0-20 41.25 51.28 57.12 

20-50 34.47 43.2 50.47 

II.  4 0-25 36.72 47.11 53.07 

25-75 42.66 50.19 56.17 

5 0-15 44.21 52.91 58.46 

15-40 45.38 59.19 65.14 

6 0-30 40.31 51.09 56.74 

30-60 48.81 57.37 61.18 

III.  7 0-15 35.89 44.51 49.15 

15-24 35.67 43.21 47.31 

8 0-25 39.21 46.61 50.14 

25-70 30.22 36.87 41.21 

9 0-15 31.41 40.51 44.71 

15-40 37.91 45.81 51.01 
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Figure (2): Effect of different pH values on specific adsorption of 
100ppm added Zn 
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Figure (3): Effect of different pH values on specific adsorption of 
200ppm added Zn 
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Table (5): effect of the different pH values on specific adsorption of 
100ppm added Zn. 

 

 Effect of increasing concentration of applied Zn on the specific 
adsorption of Zn at adsorption constant PH value: 

At PH 6, It is evident from the data shown in Table(6) that the 
increase in the concentration of added Zn form 100 to 200 to 400 ppm led to 
an increase in the specifically adsorbed Zn, as well as PH 8.5 Table (7), so 
that the specifically adsorbed Zn increased as the applied Zinc concentration 
increased. However, the increase in the specifically adsorbed Zn was always 
more obvious at the higher PH value(8.5). Abou – Hussien et al (2000) found 
the adsorbed amount of Zn increased with increasing the concentration in 
added and equilibrated solution. The adsorbed Zn was decreased by removal 
of organic matter. This result can be explained on the basis of the 
contribution of the non. Specific adsorption by different soil components as 
found by Ahmed (1979). . The result showed that the adsorption zinc 
correlated positively with all of clay +silt content, pH, calcium carbonate and 
cation exchange capacity. Elbording et al (2008) found negative correlation of 
available Zn and PH value due to the high amount of the specifically 
adsorbed Zn. Al – Tamimi (2006) concluded that Zinc sorption is highly 
correlated with clay, silt, calcium carbonate and organic matter content. 
These results are in a good agreement with our results. 
 
 
 
 

Location Sample Depth/ cm 
Added Zn 200ppm 

pH 6 pH 7 pH 8.5 

I.  1 0-20 81.54 29.24 99.15 

20-50 65.52 79.29 88.19 

2 0-20 59.22 73.18 78.29 

20-50 58.14 72.49 79.41 

3 0-20 57.18 69.84 84.21 

20-50 46.29 62.12 74.27 

II.  4 0-25 48.91 64.93 76.62 

25-75 51.84 67.24 73.84 

5 0-15 61.62 75.43 81.51 

15-40 59.89 69.83 74.63 

6 0-30 58.26 74.81 86.43 

30-60 63.51 78.44 96.41 

III.  7 0-15 44.58 56.73 64.91 

15-24 43.91 57.69 66.54 

8 0-25 46.62 59.15 71.05 

25-70 36.27 51.71 62.64 

9 0-15 39.85 54.16 66.14 

15-40 42.19 63.43 75.12 
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Table (6): Effect of added Zn on the specific adsorption of Zn at pH 6 
Location 
 

Sample Depth/ 
cm 

CEC 
me/100 

CaCO3 
Silt+ 
clay 

At pH6 added Zn pmm 

0 100 200 400 

I.  1 0-20 19.09 27.5 55.68 0.62 62.21 81.54 177.25 

20-50 20.01 33.1 35.68 0.68 46.24 65.52 169.12 

2 0-20 17.12 33.9 46.88 0.58 42.34 59.22 158.2 

20-50 16.95 30.5 49.68 0.57 43.15 58.14 159.24 

3 0-20 18.07 27.6 52.48 0.68 41.25 57.18 149.1 

20-50 16.12 43.1 49.28 0.61 34.47 46.29 141.19 

II.  4 0-25 13.83 35.1 38.48 0.73 36.72 48.91 158.81 

25-75 14.32 37.5 42.08 0.79 42.66 51.84 152.69 

5 0-15 13.51 23.9 34.48 0.61 44.21 61.62 172.24 

15-40 19.02 26.4 55.86 0.56 45.38 59.89 172.62 

6 0-30 2.61 23 6.94 0.58 40.31 58.26 168.12 

30-60 4.43 24 14.63 0.64 48.81 63.51 175.64 

III.  7 0-15 2.06 41 15.60 0.65 35.89 44.58 148.26 

15-24 4.31 38.8 20.45 0.53 35.67 43.91 142.36 

8 0-25 3.40 31.1 7.5 0.61 39.21 46.62 148.85 

25-70 3.31 27 6 0.63 30.22 36.27 141.72 

9 0-15 2.08 46.9 6 0.68 31.41 39.85 148.21 

15-40 14.41 37.8 61 0.62 37.91 42.19 153.92 

rCaCO3 0.98 0.96 0.94 0.97 

rCEC 0.83 0.90 0.92 0.85 

rSilt+ clay 0.87 0.93 0.95 0.89 

 
Table (7): Effect of added Zn on the specific adsorption of Zn at pH 8.5 

 

Location 
 

Sample 
Depth/ 

cm 
CEC 

me/100g 
CaCO3 

Silt+ 
clay 

At pH 8.5 added Zn pmm 

0 100 200 400 

I.  1 0-20 19.09 27.5 55.68 0.42 77.25 99.15 206.65 

20-50 20.01 33.1 35.68 0.41 63.41 88.19 211.24 

2 0-20 17.12 33.9 46.88 0.32 57 78.29 201.54 

20-50 16.95 30.5 49.68 0.31 69.81 79.41 204.86 

3 0-20 18.07 27.6 52.48 0.38 57.12 84.21 194.28 

20-50 16.12 43.1 49.28 0.35 50.47 74.27 192.53 

II.  4 0-25 13.83 35.1 38.48 0.44 53.07 76.62 198.37 

25-75 14.32 37.5 42.08 0.43 56.17 73.84 195.21 

5 0-15 13.51 23.9 34.48 0.25 58.46 81.51 206.21 

15-40 19.02 26.4 55.86 0.24 65.14 74.63 198.14 

6 0-30 2.61 23 6.94 0.27 56.74 86.43 194.21 

30-60 4.43 24 14.63 0.34 61.18 96.41 198.39 

III.  7 0-15 2.06 41 15.60 0.36 49.15 64.91 186.27 

15-24 4.31 38.8 20.45 0.29 47.31 66.54 183.85 

8 0-25 3.40 31.1 7.5 0.37 50.14 71.05 189.24 

25-70 3.31 27 6 0.36 41.21 62.64 186.67 

9 0-15 2.08 46.9 6 0.28 44.71 66.14 191.38 

15-40 14.41 37.8 61 0.26 51.01 75.12 198.76 

rCaCO3 0.98 0.78 0.96 0.98 

rCEC 0.87 0.97 0.89 0.85 

rSilt+ clay 0.91 0.97 0.92 0.89 
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 تأثير خواص التربة على الادمصاص النوعي للزنك فى بعض الاراضى المصرية 
 محمد نظير أحمد ، حسن على أحمد و محمد عبد السلام حسين

 جامعة الأزهر  -كلية الزراعة  -قسم الاراضى والمياه 

 
تناولتته هتتلد الة اأتتر تتتص ا  رتتوال الت متتر التتع الةزنتتال النتتوا  لل نتت   تتع م تت  

 ار.ال اضع الزن 
 وقة أج اه هلد الة اأر الع ااناه ت مر أطحار وتحه أطحار زن أزاكن زرتلفر 

أوضحه نتائج الروال الطما ار والكازاائار الع  ااةة نأمر ك موناه الكالأاوم، والنرفا   -أول:
الواضتتف  تتع الزتتاةة ال ضتتوار،تماان زتتن حاتت  نأتتمر الطتتان وتفتتاوه  تتع الأتت ر التماةلاتتر الكاتاوناتتر 

  تمطر منأمر الطان.والز
 تج مر الةزنال - اناا:

 على انطلاق الزنك  pHتأثير  -أ

والزضتا   NH4-acetat(  تع زحلتو  6-7-8.5) pHوتناوله هلد التج متر تيات  قتام 
 أةى إلع نقل انطلاق ال ن . pHإلع ااناه الت مر وأتضف أنه م ااةة 

 على ادمصاص الزنك pHتأثير  -ب

والزضتا   NH4-acetat(  تع زحلتو  6-7-8.5) pHات  قتام وتناوله هلد التج متر تي
  ppm 200وزت د انتة 100إلع ااناه الت مر زع ت ماه اضا ر ال ن  لهلا الزحلو  ز د انة ت كا  

 أةى إلع  ااةة نأمر اةزنال  ال ن . pHواتضف أنه م ااةة 
 . تأثير زيادة تركيز الزنك المضاف على الادمصاص -ت

-200-100تيات  ت كات  ال نت  الزضتا  إلتع اانتاه الت متر انتة ) و ع هلد التج متر تتم 
400)ppm   زتع ت ماتهpH  و؟أوضتحه النتتائج أنته م اتاةة إضتا ر   8.5زت د وأرت ى انتة  6انتة

الت كا   اة  اةزنال  ال ن .كزا أوضف التحلا  الحنائع إن ة جر ال تماط كانه ز نواتر  متان 
نأمر الطان +الي ان ونأمر ك موناه الكالأاوم و الأ ر التماةلار الكاتاونار كزا  الةزنال وكلا زن

أظه ه النتتائج ان الةزنتال  تع اانتاه  الت متر الأتطحار والتحته أتطحار كانته زنقا اتر وكتان 
 الرتلا  قلا  جةا وازكن تفأا  لل  لقلر الزاةة ال ضوار والتع لم تل ب اى ةو  .   


