A Chemical study on the dark colored filters sand
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ﻣﻠﺨﺺ اﻟﺒﺤﺚ ﺑﺎﻟﻠﻐﮫ اﻟﻌﺮﺑﯿﮫ
) دراﺳﮫ ﻛﯿﻤﯿﺎﺋﯿﮫ ﻋﻠﻲ رﻣﻞ اﻟﻤﺮﺷﺤﺎت اﻟﺪاﻛﻦ اﻟﻠﻮن واﺛﺮه ﻓﻲ ﻋﻤﻠﯿﺔ اﻟﺘﺮﺷﯿﺢ (
ﺗﺤﻮل ﻟﻮن رﻣ ﺎل اﻟﺘﺮﺷ ﯿﺢ ﻣ ﻦ اﻟﻠ ﻮن اﻟﻄﺒﯿﻌ ﻲ اﻻﺻ ﻔﺮ اﻟ ﻲ اﻟﻠ ﻮن اﻟﻤﺘ ﺪرج ﻣ ﻦ اﻟﺒﻨ ﻲ اﻟﻔ ﺎﺗﺢ اﻟ ﻲ
اﻻﺳﻤﺮ اﺛﺎر ﻣ ﺆﺧﺮا ﺟ ﺪﻻ ﺣ ﻮل ﺳ ﺒﺐ ھ ﺬا اﻟﻠ ﻮن و أﺛ ﺮه ﺣﺘ ﻲ ان اﻟ ﺒﻌﺾ ﻗ ﺪ ﺣ ﺎول ازاﻟﺘ ﮫ ﺑﻐ ﺴﯿﻞ
اﻟﺮﻣﺎل ﺑﺤﺎﻣﺾ اﻟﮭﯿﺪروﻛﻠﯿﻚ.
و ﻗﺪ دﻓﻌﻨﻲ ھﺬا اﻟﻲ ﻋﻤ ﻞ دراﺳ ﮫ ﻋﻠ ﻲ اﻟﺮﻣ ﺎل ﻟﻠﺘﻌ ﺮف ﻋﻠ ﻲ ﺳ ﺒﺐ ھ ﺬا اﻟﻠ ﻮن و اﺛ ﺮه ﻋﻠ ﻲ ﻋﻤﻠﯿ ﺔ
اﻟﺘﺮﺷﯿﺢ وھﻞ ھﻮ ﺿﺎر ام ﻧﺎﻓﻊ ؟
وﻛﺎن ﻧﺘﯿﺠﺔ اﻟﺪراﺳﮫ ان ﺳﺒﺐ اﻟﻠﻮن ھﻮ اﻣﺘﺰاز اﻛﺎﺳ ﯿﺪ اﻟﺤﺪﯾ ﺪ و اﻟﻤﻨﺠﻨﯿ ﺰ ذات اﻟﻠ ﻮن اﻟﻐ ﺎﻣﻖ ﻋﻠ ﻲ
اﻟﺴﻄﺢ اﻟﺨﺎرﺟﻲ ﻟﺤﺒﯿﺒﺎت اﻟﺮﻣﺎل واﻟﺘﻲ ﻧﺘﺠﺖ ﻣﻦ اﻛﺴﺪة اﯾﻮﻧﺎت اﻟﺤﺪﯾﺪ و اﻟﻤﻨﺠﻨﯿﺰ اﻟﺬاﺋﺒﮫ ﺑﻮاﺳﻄﺔ
اﻟﻜﻠﻮر و اﻻﻛﺴﺠﯿﻦ اﻟﺬاﺋﺐ ﻓﻲ اﻟﻤﺎء و ﺗﺤﻮﯾﻠﮭﻢ اﻟﻲ ﺻﻮرة اﻻﻛﺎﺳﯿﺪ اﻟﻐﯿﺮ ذاﺋﺒﮫ اﻟﺘﻲ اﻣﺘ ﺰت ﻋﻠ ﻲ
ﺳﻄﺢ ﺣﺒﯿﺒﺎت اﻟﺮﻣﺎل و اﻋﻄﺖ ﻟﻠﺮﻣﺎل ﻟﻮﻧﮭﺎ اﻟﻐﺎﻣﻖ.
و ﻗﺎدﻧﻲ ھﺬا اﻟﻲ اﻟﺪراﺳﮫ اﻟﺜﺎﻧﯿﮫ وھ ﻲ دراﺳ ﺔ ﻗ ﺪرة ھ ﺬه اﻻﻛﺎﺳ ﯿﺪ ﻋﻠ ﻲ اﻧﺘ ﺰاع اﻟﻤﻌ ﺎدن اﻟﺜﻘﯿﻠ ﮫ ﻣ ﻦ
اﻟﻤﯿﺎه و ﻛﺎﻧﺖ اﻟﻨﺘﺎﺋﺢ ﻣﺪھﺸﮫ ﺑﺤﯿﺚ ﺗﺒﯿﻦ ان ھ ﺬه اﻻﻛﺎﺳ ﯿﺪ ﻟﮭ ﺎ ﻣ ﺴﺎﺣﮫ ﺳ ﻄﺤﯿﮫ ﻗ ﺎدره ﻋﻠ ﻲ اﻣﺘ ﺰاز
اﻟﻤﻌﺎدن اﻟﺜﻘﯿﻠﮫ ﻋﻠﻲ ﺳﻄﺤﮭﺎ اﻟﺨﺎرﺟﻲ ﻣﻤﺎ ﯾ ﺆدي اﻟ ﻲ زﯾ ﺎدة ﻛﻔ ﺎءة اﻟﺘﺮﺷ ﯿﺢ ﺑﻨ ﺰع اﻟﻤﻌ ﺎدن اﻟﺜﻘﯿﻠ ﮫ
ﻣﻦ اﻟﻤﯿﺎه .
وﻛ ﺎن ھ ﺬا ﺳ ﺒﺒﺎ ﻓ ﻲ اﻟﺪراﺳ ﮫ اﻟﺜﺎﻟﺜ ﮫ ﻟﻤﻌﺮﻓ ﺔ ﻣ ﺪي ﺗ ﺎﺛﯿﺮ ھ ﺬه اﻻﻛﺎﺳ ﯿﺪ ﻋﻠ ﻲ اﻟﻤ ﻮاد اﻟﻌ ﻀﻮﯾﮫ و ﻗ ﺪ
ﻧﺘﺠ ﺖ اﻟﺪراﺳ ﮫ ﻋ ﻦ ان اﻟﺮﻣ ﺎل اﻟﻤﻐﻄ ﺎه ﺑﺎﻻﻛﺎﺳ ﯿﺪ ﻟﮭ ﺎ اﻟﻘ ﺪره ﻋﻠ ﻲ ﺗﺠﻤﯿ ﻊ اﻟﻤ ﻮاد اﻟﻌ ﻀﻮﯾﮫ ﻋﻠ ﻲ
ﺳﻄﺤﮭﺎ اﻟﺨﺎرﺟﻲ .
اذا ﻧﺴﺘﻄﯿﻊ ان ﻧﺴﺘﻨﺘﺞ ﻣﻦ اﻟﺪراﺳﺎت اﻟﺴﺎﺑﻘﮫ ﻋﻠﻲ رﻣ ﻞ اﻟﻤﺮﺷ ﺤﺎت اﻟ ﺪاﻛﻦ اﻧ ﮫ ذو ﻓﺎﺋ ﺪه ﻛﺒﯿ ﺮه ﻓ ﻲ
ازاﻟﺔ اﻟﻤﻌﺎدن اﻟﺜﻘﯿﻠﮫ و اﻟﻤﻮاد اﻟﻌﻀﻮﯾﮫ ﻣﻦ اﻟﻤﯿﺎه ﺑﻮاﺳﻄﺔ اﻟﺘﺮﺷﯿﺢ.
و ﻟﻜﻦ ﻟﺘﺘﻢ اﻻﺳﺘﻔﺎده ﻣﻦ ھﺬه اﻟﺮﻣﺎل ﯾﺠﺐ ﻋﻤ ﻞ اﻋ ﺎدة ﺗﻨ ﺸﯿﻂ ﻟﮭ ﺎ ﺑﺎﺳ ﺘﺨﺪام اﻟﻐ ﺴﯿﻞ ﺑﻌﺎﻣ ﻞ ﻣﺆﻛ ﺴﺪ
ﻣﺜﻞ ﺑﺮﻣﻨﺠﺎﻧﺎت اﻟﺒﻮﺗﺎﺳﯿﻮم او اﻟﻜﻠﻮر و ذﻟﻚ ﻻزاﻟ ﺔ ﻣ ﺎ ﺗ ﻢ اﻣﺘ ﺰازه ﻋﻠ ﻲ ﺳ ﻄﺢ اﻟﺮﻣ ﺎل ﻣ ﻦ ﻣﻌ ﺎدن
ﺛﻘﯿﻠﮫ و ﻣﻮاد ﻋﻀﻮﯾﮫ ﻟﯿﻌﻮد ﺳﻄﺢ اﻻﻛﺎﺳﯿﺪ ﻗ ﺎدر ﻋﻠ ﻲ اﻻﻣﺘ ﺰاز ﻣ ﺮه اﺧ ﺮي و ﺣﺘ ﻲ ﻻ ﺗ ﺘﻢ اﻟﻌﻤﻠﯿ ﮫ
اﻟﻌﻜﺴﯿﮫ وھﻲ اﻧﺘﺰاع اﻟﻤﻮاد اﻟﻤﻤﺘﺰه اﺛﻨﺎء اﻟﺘﺮﺷﯿﺢ و ﻧﺰوﻟﮭﺎ ﻣﻊ اﻟﻤﯿﺎه اﻟﻤﺮﺷﺤﮫ.
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Qualitative and quantitative studies on the dark color of the
Filters sand

Absract
Over along period of using sand in filtration, it has been stained with black and
brown color so it was important to identify the reason of this color, this was done
qualitatively by investigation for the radicals analytical groups by certain reagents
which will precipitate the members of a given group if they were present then those
radicals could be identified by confirmatory experiments, and quantitatively by redox
and gravimetric analysis. in these work it was proposed that ferrous ions in water were
oxidized by the oxidants such as chlorine or dissolved oxygen into ferric ions which
were hydrolyzed into insoluble red hydrated ferric oxide also manganese ions were
oxidized into the insoluble reddish-brown manganese dioxide were both of them were
adsorbed on the filters sand granules surface.

.

Introduction
The black and reddish brown colors which stained the filters sand over a long
period of usage in water treatment plants evolved the necessity of studying the
possibilities of adsorption the colored manganese [1] and ferric oxides on the filters sand
granules. Any soluble manganese and iron in water will be in the form of Mn2+ and Fe2+
٤

as the same as the soluble iron - max. 0.35% - in liquid alum which is used in
clarification

[2]

, both on exposure to air or addition of oxidants will be oxidized to the

more stable oxidation states of Mn4+ as a black MnO2 precipitate
may hydrolyze to form insoluble red hydrated ferric oxide

[4]

[3]

and Fe3+ which

. Elevated levels of these

sediments can cause stains in plumbing, laundry, and cooking utensils [3,4]. In this work
qualitative and quantitative analysis were done which confirmed that manganese and
iron oxides were adsorbed on the sand granules surface.

Experimental
10 gm of sand was treated with conc. Hydrochloric acid which made dissolution to
the dark color on it and retained the original color of sand, the concentrated Solution
was diluted with distilled water and filtered then qualitative scheme for radicals
investigation was done on the filtrate

[5]

, after that quantitative volumetric -redox-

[6]

and gravimetric [5,7] analysis were done.

Results and discussion
*Qualitative analysis
the group 3 reagent for cations investigation NH4Cl + NH4OH gave a brown
gelatinous ppt. which was dissolved in mineral acids and could not be dissolved in
excess of the reagent NH4OH this indicated that the ppt. was Fe(OH)3 [5].
as reported previously [4] ,

[O]
Fe2+

Fe2O3 .xH2O
[Hydrolysis]

The formed ferric oxide reacted with the conc. HCl and gave the soluble ferric chloride
Fe2O3 + 6HCl

2 FeCl3 +3 H2O
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which reacted with the group 3 reagent and gave the brown gelatinious ppt.
FeCl3 + 3 NH4OH

Fe(OH)3 + 3 NH4Cl

This result was confirmed by the following confirmatory experiments [5]:
1-Sodium hydroxide: gave a reddish brown ppt. Fe(OH)3 which could not be dissolve
in excess of NaOH
FeCl3 + 3NaOH

Fe(OH)3 + 3NaOH

2-Sodium phosphate solution: yielded a yellowish white ppt. FePO4 which was
dissolved in mineral acids but could not be dissolve in
acetic acid.
FeCl3 + 2Na2HPO4

FePO4 + 3NaCl + NaH2PO4

3-Ammonium thiocyanates: formed a blood red coloration due to the formation of
ferric thiocyanates
FeCl3 + 3NH4SCN

Fe(SCN)3 + 3 NH4Cl

4- Ammonium molybdate : gave phosphoric yellow color indicated the presence of Fe+3
ions
after that the filtrate was reduced with zinc dust, the resulted solution gave with
the group 4 reagent for cations investigation NH4Cl + NH4OH +(NH4)2 S a buff ppt.
which was dissolved in dil mineral acids and acetic acid, this indicated that the ppt.
was manganese sulphide [5].
MnO2 + 4HCl

MnCl4 + 2H2O
[Zn]

MnCl4
MnCl2 + (NH4)2S

MnCl2
MnS + NH4Cl
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This result was confirmed by the following confirmatory experiments [5]:
1-Sodium hydroxide: gave a white ppt. of Mn(OH)2 which could not be dissolved in
excess of the hydroxide.
MnCl2 + NaOH

Mn(OH)2 +2NaCl

2- Ammonium hydroxide: formed a white ppt. of Mn(OH)2 which could not be
dissolved in ammonia.
MnCl2 +2NH4OH

Mn(OH)2 + 2NH4Cl

3- Sodium phosphate solution: gave in the presence of ammonia buff ppt.
MnCl2 + NH4OH + Na2HPO4

Mn( NH4)PO4 + 2NaCl + H2O

The previous experiments confirmed that the filtrate contains manganese and iron
ions which have been proposed to be formed from the reaction of the adsorbed ferric
and manganese oxides on sand granules with hydrochloric acid.
* Iron Quantitative analysis
-Redox analysis
The sand sample was treated with conc. Sulphuric acid then the solution was
diluted and the iron ions in solution were reduced by Zn dust to Fe+2 ions which were
oxidized by potassium permanganate in the presence of sulphuric acid [6] ,
2KMnO4 + 10FeSO4 + 8H2SO4 =

2MnSO4 + 5Fe2 (SO4)3 + K2SO4 + 8H2O

-gravimetric analysis
Fe+3 ions were precipitated as Fe(OH)3 by ammonium hydroxide then the ppt.
was dried and weighted [7].
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* Manganese Quantitative analysis
Manganese ions were reduced by Zn dust to Mn+2 ions which was precipitated as
Mn(OH)2 by ammonia then the ppt. was oxidized by atmospheric oxygen into Mn2O3
[5] and dried then weighted.

As a result the detected amount of Manganese dioxid and ferric oxide was in the range
of 0.1 gm to 2.2 gm and 0.007 gm to 0.05 gm respectively per 10 gm of the sand sampl.

Conclusion
The qualitative and quantitative analysis for the dark color on the sand, have
revealed that the color is due to the adsorption of manganese and iron oxides which
were resulted from the oxidation of Mn+2 and Fe+2 ions in water and Fe+2 ions in the
added liquid alum by chlorine and dissolved oxygen in water into Mn+4 and Fe+3 ions
which were hydrolyzed into the black and reddish brown oxides which adsorbed on
sand, hence sand has converted into naturally oxides coated sand.
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The effect of naturally oxides coated sand on metals reduction

Abstract

Due to the danger and non economic use of hydrochloric acid in sand color
recovery and the change in heavy metals concentration from the clarified to filtered
water, and as reported previously that sand has been coated with iron and manganese
oxides it was important to make a study on the oxides coated sand to reveal if this
oxides are useful or not so a study has done to test the sand ability for metals
adsorption. Manganese was tested for adsorption. Adsorption isotherm of manganese on
the sand granules, heat of adsorption and the surface area of the coated sand granules
have been determined which have revealed that the naturally oxides coated sand have an
ability for metal adsorption.

Introduction
The danger and non economic use of hydrochloric acid in sand color recovery, the
change in heavy metals concentration after filtration have evolved the necessity of
studying the ability of oxides coated sand on the reduction of metals concentration
through filtration. Where the adsorbed oxides on sand granules formed an active sites
for cations adsorption, where the strong adsorption capacity of manganese and iron
oxides for cationic species arises from the electrostatic attraction between the ions and
the negative charge on the oxides

.
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(Crerar et al., 1980) have studied the adsorption properties of manganese oxides
and reported that the negative charge increases concomitantly with PH in most natural
aqueous environments hence the adsorption increases with PH in the
Order Mg < Ca < Sr < Ba < Ni < Zn < Mn < Co < Cu.
(Nicholson 1988, 1989) recorded from different sites in Scotland that manganese oxides
have deposited from fresh water on fluvial sediments and quaternary gravels. (Buamah,
R et al., 2007 ) have studied the adsorptive removal of manganese(||) from the aqueous
phase using iron oxide coated sand and reported that manganese adsorption has been
increased from PH values 6 to 8 and the adsorption rate decreased after the initial phase
due to the saturation of the adsorption sites on the iron oxides coated sand

(1)

. The

adsorption properties of the naturally oxides coated sand have been determined which
approved the ability of coated sand on metal adsorption.

Experimental
The adsorption isotherm of a metal such as Manganese on the filtration sand was done
by adding 10 g of sand into each 6 dry glass-stoppered Erlenmeyer flasks then a series
of Manganese sulphate concentrations ( 0.5, 0.4, 0.3, 0.2, 0.1 ) N were prepared and
each concentration was added into one flask, those flasks were swirled vigorously at
room temperature and only one other flask with concentration 0.4 N was swirled at 44.5
°C, swirling was continued for an hour then the flasks were let to stand over nigh, after
that the solutions were filtrated and their concentrations were measured.

Results and discussion
The

adsorption

isotherm

was

achieved
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by

the

following

data

NO.
C
1 0.0929
5
2 0.0422
5
3 0.0422
5
4 0.0507

The

Log c
-1.031
-1.374
-1.374
-1.294

5 0.0253
5
6 0.0672
62

-1.596

adsorption

was

-1.170

x/m
0.08403
525
0.06738
875
0.05048
875
0.03354
65
0.01677
325
0.06726
2

log x/m
-1.075

Notes
At 25 °C

-1.1714
-1.29
-1.47
-1.77
-1.1722 At 44.5°C

found

to

follow

freundlich

equation

with heat of adsorption equal to -0.2145.

.

From the relationship between the amount of adsorbed manganese sulphate ( log x/m )
which has adsorbed on sand and the concentration ( log c ) it was found that by
increasing concentration adsorption increases and by calculating number of layers it
was found to be more than one layer so it was followed by multilayer formation which
indicated that the adsorption is phesisorption. This result was insured by the relationship
between ( c ) and ( x/m ) which indicated that by increasing concentration, adsorption
increased then became constant which indicated monolayer formation then a sudden
increase in the curve indicated multilayer formation by the attraction between the first
layer and other molecules.
By heating it was noticed that desorption was occurred where the amount of adsorbed
molecules were decreased so this phesisorption is reversible to temperature.
From the negative value of the heat of enthalpy, the adsorption process is exothermic.

١٢

Conclusion
Naturally oxides coated sand at K40 water treatment plant has been approved
adsorption ability for metals, hence the ability for heavy metals reduction so there is no
need to get rid of this oxides using hydrochloric acid instead that we have to make
regeneration and activation for the oxides coated sand to avoid surface saturation and
guarantee a continuous metal adsorption .
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The effect of naturally oxides coated sand on organic matters

Abstract

Organic matters ( OMs ) is one of the most disturbing issues in drinking water treatment
plants, in this work i wish to prove and make a benefit of the naturally oxides coated
sand to be an adsorption media for OMs to make reduction for disinfection by products
( DBPs ), this was done by determining the adsorption isotherm of acetic acid as an
example for OMs , heat of adsorption and the surface area on the oxides coated sand
granules, this study has shown that oxides coated sand can adsorb OMs from water.

Introduction
OMs in raw water make many problems in water treatment process where if it
present in water it makes shielding for turbid particles and surrounding it with negative
charge which results in producing repulsion forces between the turbid particles making
it difficult for coagulants to be able to coagulate turbidity in water, so to over come this
problem -1- the dose of coagulant must be increased such as in alum dose where it must
be increased over the optimum dose to decrease the PH of water to make protonation for
the OMs and decrease the negative charge of OMs as reported by Davis et al

(1)

hence

increase the coagulation performance and OMs reduction -2- using apreoxidant as
prechlorination where chlorine is a strong oxidizing agent which oxidizes the negative
١٤

functions groups on OMs hence decreases the repulsion forces between turbidity
particles and enhance coagulation, but using prechlorination resulted in the formation
of DBPs such as haloacetic acids (HAAs) and trihalomethanes (THMs)

(2)

which are

considered as carcinogenic compounds(3).
Trying to make reduction for DBPs and making benefit from the charged oxides coated
sand. this work studies the ability of oxides coated sand at K40 Water Treatment Plant
for OMs reduction by adsorption and electrostatic attraction between different charges
on the oxides and OMs.

Experimental
The adsorption isotherm of acetic acid on oxides coated sand was done by adding
10 g of sand- washed and regenerated by 0.1N KMnO4 - into each 6 dry glassstoppered Erlenmeyer flasks then a series of acetic acid concentrations ( 0.7, 0.6, 0.5,
0.4, 0.3, 0.2, 0.1 ) M were prepared and each concentration was added into one flask,
those flasks were swirled vigorously at room temperature and only one other flask with
concentration 0.5 M was swirled at 35.5 °C, then the flasks were let to stand over night,
after that the solutions were filtrated and their concentrations were measured.

Results and discussion
The

adsorption

NO.
1
2
3
4
5
٦
7
٨

C g/l
٨٧٫٦٨
٧٥٫٥٢
٦٢٫٤٦٤
٥٠٫١٧٦
٣٧٫٦٣٢
٢٤٫٣٢
١٢٫٠٣٢
٦٢٫٧٢

isotherm

was

Log c
١٫٩٤٣
١٫٨٧٨
١٫٧٩٦
١٫٧
١٫٥٧٥
١٫٣٨٦
١٫٠٨٠
١٫٧٩٧

x/m
٠٫٠٤٩٢٨
٠٫٠٣٩٤٢٤
٠٫٠٣٦٧٣٦
٠٫٠٢٧٦٨٦
٠٫٠٢٠٦٠٨
٠٫٠١٨٨١٦
٠٫٠٠٩٨٥٦
٠٫٠٣٤٩٤٤

achieved

by

the

log x/m
Notes
-١٫٣٠٧
At 25 °C
-١٫٤٠٤
-١٫٤٣٥
-١٫٥٥٨
-١٫٦٨٦
-١٫٧٢٥
-٢٫٠٠٦
-١٫٤٥٦ At 35.5 °C
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following

data

The

adsorption

was

found

to

follow

freundlich

equation

with

heat of adsorption equal to -874.8 cal/mol.
From the relationship between the amount of acetic acid ( log x/m ) which was
adsorbed on sand and the concentration ( log c ) it was found that by increasing
concentration adsorption increased and by calculating number of layers it was found to
be more than one layer so it was followed by multilayer formation. This result was
insured by the relationship between ( c ) and ( x/m ) which showed that by increasing
concentration, adsorption has increased then became constant which indicated
monolayer formation then another increases have occurred in the curve which indicated
multilayer formation by the attraction between the first layer and other molecules this
attraction may be due to hydrogen bond formation between the acetic acid molecules of
the

first

layer

and

the

other

molecules

in

the

solution

.

By heating it was noticed that desorption was slightly occurred in very little amount
which indicated that the attraction between molecules is quietly strong which indicated
hydrogen bond formation in our case.
From the negative value of the heat of enthalpy, the adsorption process is exothermic.

Conclusion
Oxides coated sand can adsorb OMs from water so we have to make benefit from
it and make regeneration for it to be ready for continuous adsorption.
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Conclusion and Recommendations
From the previous work we can conclude that filters sand at K40 Water Treatment Plant
has been coated with Manganese and iron oxides with average surface area 57.3 m2/g
which generated the ability for Organic matters and metals removal from water.
.
So the sand became quite similar to the green sand which is artificially manganese or
iron oxides coated sand, which is used in removal of iron and manganese from ground
water.
But the capacity of adsorption is limited and saturation could occur as reported by
(Buamah,

R

et

al.,

2007

)

who

have

studied

the

adsorptive removal of manganese(||) from the aqueous phase using iron oxide coated
sand and reported that manganese adsorption has been increased from PH values 6 to 8
and the adsorption rate decreased after the initial phase due to the saturation of the
adsorption sites on the iron oxides coated sand(1).
From this observation we have to make regeneration for the oxides coated sand to keep
up its adsorptive power.

Because of the oxides are naturally deposited from water through long filtration term
and the difference in water content of organic matters and heavy metals concentration in
incoming water. Time of filter usage for adsorption before regeneration has to be
determined for each plant separately according to the ability of filters for adsorption and
this done by continuously determining the efficiency of filtered water.

As occurred in the new greensand regeneration done by soaking the sand in Potassium
permanganate (2% - 3% ) for several hours or Intermittent Regeneration (IR) which
means that after the filter has backwashed a dilute solution of Potassium permanganate
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is added to the media and left in contact for several minutes then the filter is
backwashed again from the excess of Potassium permanganate(2).
Potassium permanganate acts as a strong oxidizing agent which oxidizes adsorbed
metals and organic matters which have been adsorbed on the oxides coated sand so we
can also use chlorine in the regeneration process.

.

It's recommended for the purpose of this work not to use intermediate chlorine which is
injected before filtration and justify by the residual chlorine from clarifiers because
excess of chlorine will make desorption and leaching of adsorbed metals and organic
matters into drinking water, and this may be the reason of increasing manganese, iron
and

disinfection

by

products

in

drinking

water

in

the

past.

Primarily and finally thanks to allaa who helped and gave me the ideas of this research
and I wish for this work to be helpful and a step for improving water quality at water
treatment plants.
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