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Abstract: In tannery district in Cairo, Egypt, there are no facilities for updating the technologies of

tanning or treating tannery wastewater. These wastes are discharged directly to the main domestic sewage

pipeline which adds difficulties to the sewer system and to the wastewater treatment plants. Samples are

collected and analyzed from October to December 2006. It was found that  pH  ranged from 3.98 to

12.64, turbidity ranged from 19 to > 200 Nephelo Turbidity Unit (NTU) with an average of 122 NTU,

suspended solids ranged from 161 to 1422 mgL   with an average of 719 mgL , average Total Dissolved-1 -1

Solids (TDS) was  7024 mgL , average chlorides as NaCl  was 3093 mgL ,  Biological Oxygen Demand-1 -1

5 2 2 (BOD ) ranged from 25 to 38 mgL O , COD ranged from 100 to 875 mgL  O with an average of 620-1 -1

2mgL  O , and average Calcium was 923 mgL  Ca. The results have showed that treatment of tannery-1 -1

wastewater based on neutralization and addition of 5gL  cement dust and 30 mgL alum or 5gL  kaolin-1 -1  -1

dust and 30 mgL  alum (to secure a good coagulation and sedimentation), enhancing the characteristics-1

of tannery waste. The reduction percents were 96.3, 96.1, 70 and 71.3 % for turbidity, suspended solids,

5BOD  and COD, respectively. The treated wastewater had a 4.5 NTU, 27.8 mgL  suspended solids, 10-1

5  mgL  BOD  and 178 mgL  COD.-1 -1

Key words: Alum, Cement dust, Kaolin dust, Tanneries, Industrial wastewater treatment, Tannery

wastewater, Wastewater neutralization.

INTRODUCTION

Tanneries and glues industries are concentrated in
Ain El-Siera district. It is nearly the middle of Cairo,

Egypt. This activity enlarged and contributes more than
300 tanneries, producing about 3.4 to 4.25 million

cubic meters per year . The limitation of this district[3]

overcomes any modification in the industry or

minimization of pollution accompanied with the
processes of treatment. Tannery wastes originate from

the beam house and tan yards. In the beam house,
curing, fleshing, washing, soaking, de-haring, lime

splitting, bating, pickling, and degreasing operations are
carried out. In the tan yard, the final leather is

prepared by several processes. These include vegetable
or chrome tanning, shaving and finishing. The finishing

operation includes bleaching, stuffing, fat liquoring and
coloring. The discharge from a tannery with an average

of 66 to 100 liter of waste per kg of wet settled hide
processed. It has a pH between 11 and 12 and

produces a high sludge concentration (5 to 10%) due
to lime and sulphide contents . A study was carried[17 ,6]

out by US department of interior revealed changes in
the processing of leather. A neutralized tannery wastes

are high in total solids 6000-8000 mgL , (half of it-1

5(3000 mgL ) is NaCl), BOD  content, hardness,-1

sulphide, chromium and sludge content. About 8.4

liters of this waste are produced for each kilogram of
hide received by the tannery . [1 ,18]

Flotation has been investigated as an alternative to
sedimentation for the purification of tannery waste

water. It is particularly applicable to the treatment of
strong beam house wastes from which sulphide has

been removed by catalyzed with aeration or otherwise.

 This method secured removal of 70% COD and nearly

90% suspended solids. The sludge produced may have
a big value as a source of protein for animals

feeding . A new system developed by RV GMBH,[5 ,15]

(Stuttgart, West Germany) and marketed by BV

Transmarine, (Rotterdam, Netherlands), can virtually
eliminate the disposing of salt wastewater. In the

process brine is centrifuged, proteins and other residues
separated off as sludge. Salt is recovered from the

aqueous phase by the use of vacuum evaporator, and
can be reused after further thermal treatments. Sludge

produced may be further treated and sold as fertilizers
and animal feed . Membrane Sequencing Batch[12 ,7 ,19]

Reactor (MSBR) was used for the treatment of
wastewater coming from the beam house section of the

Tannery. After oxidation of the sulphide compounds
and after 150 days operation (to reach a certain feed /

microorganisms ratio (F/M), removal efficiencies close
to 100% in ammonium, 90 % COD, and total nitrogen

removal ranged from 60 to 90% are secured .[11]
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Tannery effluent containing chrome is one of the

most problems in leather industry. A new method of

treatment for chromic tannery wastes (containing

chrome and large amounts of organic substance) are

applied. Addition of certain types of coal ash from

fluid bed combustion technologies at suitable

temperature and pH resulted in effective removal of

Cr  compounds present in the wastes. The wastes3+

could be subjected to further proceeding in

conventional biological treatment units .[8 ,18 ,7]

An aid to high exhaustion of chrome is the use of

phthalic acid in the pickle. The shrinkage temperature

of the resulting chrome leather showed little change but

the residual chrome in the spent liquors was reduced

significantly . A practical method of recovering[13 ,3]

chrome from tannery waste liquors for reuse has been

developed. Spent chrome bearing liquor is collected,

treated with magnesium oxide and allowed to settle.

After  discharging  the supernatant solutions, the

chrome precipitate is solubilized with sulphuric acid.

The  recovered  chrome can be recycled to tannery.

The recovering system minimizes both capital and labor

cost . The French shoe and leather Institute, the[9 ,14 ,20]

Center Technique du Cuir (CTC) has a considerable

experience in the production of biogas from organic

animal wastes. These techniques could be applied to

tannery residues such as effluent sludge, fleshing,

trimming, and splits. Since 1986 a production of 100

to 200 cu m of gas per day from 5 tones of waste has

been obtained . There are three main reasons for[2 ,7]

carrying out recycling operations in a tannery, (a)

recycling in ordered to utilize excesses chemicals in

tanning process, (b) recycling to reduce the pollution

load in the effluent or to treat the wastewater

separately, (c) recycling as a means of water saving

and reduce load on domestic sewage. In the nearest

future, a proposal of shifting tanneries from this restrict

zone to an industrial area outside the town is in

implementation. A further need for new places wide

enough for the construction of tannery wastewater

treatment plant is necessary. 

This study stress on a laboratory treatment of a

tannery wastewater by using a local chemicals and

some wastes from other factories to identify their

efficiency to reduce the pollution, saving water and

minimizing the cost to the lesser extent.

MATERIALS AND METHODS

Different samples were collected from the tannery

and glues industries in Ain El-Siera district, in most

cases,  from  open  channels  outside the tanneries.

The stream gathered and mixed thoroughly till it

discharges to the main sewage pipeline. The analysis

was performed in the sanitary engineering laboratory,

faculty of engineering, Cairo University, and includes

the following parameters:

Turbidity: Determination of turbidity was carried out
by using Digital Nephlo meter (Monitok Model 21).
Ready made standards were used for calibration.
Turbidity was measured as Nephlometric Turbidity
Unites (NTU).

Determination of Ph: The pH of samples was
measured by digital pH meter (Digital pH Meter,
Toledo, MB 125, Switzerland). Standard solutions with
pH 4, 7 and 10 were used for calibration.

Suspended Solids (N on filterable Residue):
Suspended solids were determined by filtering a sample
through a glass fiber filter disk or filter paper (no. 40)
if it is for TSS only. The applied method was
according to Standard Methods for the Examination of
Water and Wastewater . [4]

Total Dissolved Solids (Chlorides as Sodium and
Calcium Chloride): These parameters were measured
and calculated according to Standard Methods for the
Examination of Water and Wastewater .[4]

Chemical Oxygen Demand (COD): It was measured
by using ready made chemicals, COD reactor adjusted
at 150 C, procedure manual HACH Company (1997°

and 1999) and HACH DR/4000 Spectophotomer and
HACH program 2730 were used.

5Biological Oxygen Demand (BOD ): It was measured
in the Micro Analytical Center, Faculty of Science,
Cairo University, and one sample was measured also
for COD and TSS.

Jar Test procedure: The Jar test apparatus is a rotor
with six paddles. Speed control is attached to get
variable agitation. Six glass beakers of one liter volume
are filled with tannery wastewater. Chemicals like
cement dust, kaolin dust, with or without alum were
added. The stirring continued for 2 minutes with rapid
mixing of 100 rpm, and a slow mixing for 5 minutes
at 40 rpm. Then stirring stopped, put off paddle and
settling time for 5 minutes extended before taking
samples from the supernatant for analysis (It is a
laboratory method to evaluate the efficiency of
chemicals intended to be used in the flocculation and
coagulation of suspended colloids in the tested water).
Aluminum sulphate is prepared as 10% w/v, in which
ml = 10 mg alum. Cement dust is prepared as 1gL  in-1

which 1 ml = 1 mg, and kaolin dust is prepared as
1gL  in which 1ml = 1 mg.-1

RESULTS AND DISCUSSIONS

More than 300 Tanneries and about 100 glues and
gelatin manufactures are concentrated in Ain EL Siera
district.  The  quantities of water consumed are more
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than what is mentioned by Degremont  which[10]

amounting to 5 m  per l00 kg of dried hide treated.3

The effluent are highly polluted and contain protein

colloids, fats , fragment of flesh, hair, lime, coloring

matter, sulphide and chromium from chemical tanning.

It was found that there is no special treatment for the

high polluted wastewater in the tannery area. It is

discharged to the main sewage pipeline. This mixing

creates problems in the pipelines and in wastewater

treatment plant. The small old fashion industry restricts

any trial to update the technologies and minimize

pollution of wastewater or to apply recycling to

chemicals, wastewater or sludge involved. It was

decided by the author to study tannery wastewater as

one  of the main problems encountered this industry.

A monitoring program was added for collecting

wastewater samples from the discharge of tanneries,

glues industries, and from the final effluents before

entering to sewage pipelines .[18]

Characteristics of tannery wastewater from Ain El-

Siera district: Different samples were collected and

extended from October to December 2006. Chemical

analysis for pH, turbidity, total suspended solids (TSS),

total dissolved solids (TDS), chlorides as sodium

5chloride, biological oxygen demand (BOD ), chemical

oxygen demand (COD), and calcium were achieved.

Table (1) shows the characteristics of tannery

wastewater for 14 samples. Results of pH ranged from

12.11 to 12.64 for 11 samples which are very alkaline

another two samples with pH 3.98 and 4.46 (in which

are highly acidic) and one sample with pH 9.6.

Measurements of turbidity showed that three samples

of > 200 NTU, six samples over 100 NTU and the rest

were lower than this value. Average turbidity of the

samples was 122 NTU. Total suspended solids (TSS)

determined and ranged from 161 mgL  to 1422 mgL-1 -1

with an average of 719 mgL . Total dissolved solids-1

(TDS) showed a large variation and ranged from 420

to 9920 mgL  with an average of 7024 mgL  for all-1 -1

samples. Determination of chlorides as sodium chloride

showed that it is ranged from 83 to 5610 mgL  with-1

5an average of 3093 mgL . BOD  were measured in the-1

Micro Analytical Center and ranged from 25 to 38

2mgL  O .  COD measurements ranged from 100 mgL-1 -1

2 2.to 875 mgL  O  with an average of 620 mgL  O-1 -1

Calcium was determined and the results showed a large

variation ranged from 80 to 1760 mgL  Ca with an-1

average of 923 mgL Ca. -1  

The results obtained in table (1) show the

characteristics of tannery wastewater from Ein EL Seira

tannery district. Soaking and washing is done in three

steps; the first step removal of dirt, salt and some

organic matter, while the other two are rinsing. If the

washing complete the wastewater nearly neutral and

contains low turbidity, low TDS and low TSS as

shown from sample no. 12. Then the skin is un haired

by treated with lime and sulphide. In this stage the

wastewater is very alkaline with pH ranged from 12.1

to 12.6 and contains high TSS, high turbidity > 200

NTU, high calcium and consequently high COD. The

next step is de-liming and bating to remove the lime

from the skin and soften them even in Tanneries or de-

liming in glues factories as shown in samples 1, 2, 3

& 4. The subsequent washes are very dilute and the

result secured lower turbidity as shown in samples 6,

10 &13 by 90, 56 &78 NTU, respectively and lower

TSS, COD, and NaCl. Concentration of calcium is

increased which refers to over dosing of chemicals

used in the factories.

The skin is tanned as standard processing in the

industry. The waste contains chrome as chromium

sulphates and some free acid. There are 90% of

chemicals are fixed to the leather. The spent solution

are mild acidic with a pH 3.98 and 4.46 as shown in

samples 5 and 9. The other parameters are high

because of improper washing for every stage of

operation in which every step interferes with the other.

5In this step it is expected that BOD  and TSS are

5relatively low. The low BOD  measured may be

expected because of a high acidic or high alkaline

waste with no microorganisms could be live in this

nutrient. In addition, pretreatment is needed when

dealing with toxic waste and this test is dealing with

only the biodegradable organics. The final effluent

represented by sample no. 14 (which secured the

maximum in nearly all parameters). This naturally

mixed samples flows in open channel by gravity and

may be affected by previous precipitation and

accumulation in the stream. The measured parameters

were as follows:  161 NTU, 1422 mgL  TSS, 9920-1

mgL-1 TDS, 5610 mgL   NaCl, and 875 mgL-1 -1

COD .  [6]

Effect of Addition of Cement Dust on Tannery

Wastewater Treatment: Cement dust is a waste

product within cement industry in the form of very fine

powder. It contains 69.5 % calcium, 12.5 %

magnesium, 0.513 % ferric and 0.0313 % manganese

(experimented in (14)). A pH of 10% distilled water is

about 12.81. Because of the very low cost of this

waste, its content, its tendency to create turbidity and

its surface active particles (which differ from that

found in tannery wastewater), it was decided by the

author to check the effect of addition of small and

large doses of cement dust on the turbidity and pH of

Tannery wastewater. Table (2) shows the effect of

cement dust addition on tannery wastewater. Doses

ranged from 10, 20, 30, 40, 50 & 100 mgL  were-1

added. It was resulted to reduce turbidity from 150 to
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Table 1: Characteristics of tannery wastewater from Ein EL Seira tannery district from October to December 2006.

5Sample date pH Turb. TSS TDS NaCl BOD COD Ca

no. (NTU) (mgL ) (mgL ) (mgL ) (mgL ) (mgL ) (mgL )-1 -1 -1 -1 -1 -1

1 4/10/06 12.11 143 588 7050 3218 25 962 368

2 12.16 115 550 7000 3300 820 360

3 12.17 120 555 6900 3465 840 400

4 12.13 160 650 7100 3267 30 950 480

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 18/10/06 3.98 35 1386 8175 4950 35 280 960

6 12.43 90 610 7800 3135 590 1480

7 12.44 >200 650 7950 3218 30 650 1440

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 24/10/06 12.54 133 522 6525 2475 610 1760

9 4.46 >200 915 6150 4719 35 630 200

10 12.45 56 447 6225 1650 380 1280

11 12.55 >200 931 8025 2970 38 599 1440

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12 25/12/06 9.6 19 161 420 83 30 100 80

13 12.6 78 678 9100 1238 396 1520

14 

mixture. 12.64 161 1422 9920 5610 38 875 1160

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M in. 3.98 19 161 420 83 25 100 80

M ax. 12.64 >200 1422 9920 5610 38 875 1760

Table 2: Effect of addition of cement dust on tannery wastewater treatment.

Sample no. (8) 0 1 2 3 4 5 6 7 8 9

High Cement dose (mgL ) ---- 10 20 30 40 50 100 1gm 3gm 5gm-1

alkaline Turbidity (NTU) 150 105 85 72 63 55 47 51 59 65

sample pH 12.54 12.56 12.56 12.58 12.6 12.61 12.62 12.65 12.7 12.73

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

High Sample no. (9) 0 1 2 3 4 5 6 7 8 9

acidic Cement dose (mgL ) ---- 10 20 30 40 50 100 1gm 3gm 5gm-1

sampl Turbidity (NTU) >200 >200 >200 >200 >200 >200 200 188 180 170

pH 4.46 4.47 4.47 4.49 4.5 4.51 4.52 4.68 4.75 4.83

47 NTU, and when the addition dose increased to be

1, 3 and 5 gL  and the turbidity gradually increase-1

from 51 to 65 NTU. The pH of the whole samples

showed a gradual increase in alkalinity.

By repeating the addition to a mild acidic tannery

wastewater samples ((pH = 4.46) and turbidity > 200),

the results showed slightly effect in reducing turbidity

to the extent that it can alter by further treatment. The

pH showed a small increasing from 4.46 to 4.83 after

addition of 5 gL  cement dust. It seams that the-1

surface active, adsorptive effect and high pH of cement

dust had a very small effect on agglomeration of

suspended matter in the acidic tannery wastewater.

Effect of Addition of Kaolin Dust on Tannery

Wastewater Treatment: Kaolin is natural stone found

in Aswan Mountains. It is crushed, blended and sold in

bags. A very fine kaolin dust was brought and used for

treatment of tannery wastewater. It contains 16.25 %

calcium, 1.56 % magnesium, 0.21 % ferric and < 0.01

% manganese . The pH of 10% distilled water is[16]

about 8.96. Its structure enforced utilization in

treatment. Jar test was carried out to identify the effect

of addition of kaolin dust in tannery wastewater.

Different doses from kaolin were applied; pH and

turbidity were measured for the treatment of samples

No.6. Table (3) represents the results of turbidity and

pH for treated tannery wastewater. A gradual decrease

in turbidity (with increasing doses from 10 to 100

mgL  kaolin) ranged from 90 to 36 NTU, increased-1

with applying larger dose (1, 3 and 5 gL ) of kaolin.-1

A pH showed little effect, it decreased from pH 12.43

to 12.05. Nearly the same results were obtained when

applying these doses to mild acidic sample (sample

no.5) with pH of 3.98. In both cases turbidity

decreased to be 36 and 37 NTU with 100 mgL -1

kaolin, and with high dose (5gL ), turbidity increased-1

to be 68 and 60 NTU.

In each case kaolin dust is seems to have a little

effect on creating adsorptive power to gather the

suspended colloids in the first sample or effect color of

the second acidic sample.

Effect of Addition of Alum on Neutralized Tannery

Wastewater: It was found that pH is affecting greatly

the treatment of tannery wastewater by cement or

kaolin dust. It was decided by the author to neutralized

the waste and treat it by a will known coagulant like
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Table 3: Effect of addition of Kaolin dust on tannery wastewater treatment.

High Sample no. (6) 0 1 2 3 4 5 6 7 8 9

alkaline Kaolin (mgL ) ---- 10 20 30 40 50 100 1gm 3gm 5gm-1

sample Turbidity (NTU) 90 52 50 48 40 37 36 55 61 68

pH 12.43 12.43 12.41 12.40 12.36 12.35 12.33 12.25 12.15 12.05

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

High Sample no. (5) 0 1 2 3 4 5 6 7 8 9

acidic Kaolin (mgL ) ---- 10 20 30 40 50 100 1gm 3gm 5gm-1

sample Turbidity (NTU) 35 30 28 28 30 33 37 45 51 60

pH 3.98 4.01 4.02 4.04 4.05 4.09 4.11 4.20 4.33 4.44

Table 4: Effect of addition of alum on neutralized tannery wastewater.

Samples no. 4 5 8 10 11

-------------------- ------------------------- ------------------------- ------------------------ ---------------------

Alum dose (mgL ) 0 100 0 100 0 100 0 100 0 100-1

Turbidity (NTU) 160 11 35 9 133 8 56 9 >200 12

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

pH 12.13 7.5 3.98 7.75 12.54 8.1 12.45 7.8 12.55 7.65

alum. Different samples were taken for bringing pH to

nearly neutralization. A pH adjusted by a digital pH

meter with the addition of diluted HCl or diluted

NaOH for the samples no. 4, 5, 8, 10 & 11 as shown

in Table (4), then doses of alum from 0 to100 mgL -1

were added. A good flocculation and precipitation were

attained with 100 mgL  alum. Initial turbidity of the-1

samples were 160, 35, 133, 56 and >200 NTU. Dose

of 100 mgL  alum reduced turbidity to 11, 9, 8, 9 &-1

12 NTU, respectively (which secured more than 90%

removal of turbidity and suspended solids). After

treatment, pH recorded 7.5, 7.75, 8.1, 7.8 and 7.65

respectively as shown in Table (4). Neutralization of

tannery wastewater seems to be efficient for removing

turbidity and suspended matter and reducing color of

sample no.5.

Effect of Addition of Cement Dust and Alum on

Neutralized Tannery Waste Water: Because of the

high dose of alum applied to secure good result of

removal suspended solids and turbidity, it was decided

by the author to apply a combination of cement dust

and alum to neutralized waste to save part of the high

dose of alum. Table (5) represents the results obtained

with addition of cement dust and alum. Sample no. 13

was chosen for decreasing pH to 8.33. Increasing doses

of cement dust were added. The results showed an

increase in turbidity from 78 to 93 NTU after addition

of 5 gL  cement dust. Then addition of 10, 20 and 30-1

mgL  of Alum reduced turbidity to 14, 10 and 6 NTU-1

and the final pH reached 8.4.

Effect of Addition of Kaolin Dust and Alum on

Neutralized Tannery W astewater: Table (6)

represents the results of the additions of kaolin dust

and alum. A pH is previously adjusted to 7.77 and

increasing doses of kaolin were added. Turbidity

increased to 170 NTU with 5 gL  kaolin dust. The-1

addition of 10, 20 and 30 mgL  alum reduced turbidity-1

to 17, 11 and 4 NTU. A pH increased by increasing

kaolin and then decreased to be 7.6 with the addition

of 30 mgL  alum.-1

Effect of Addition of Cement Dust and Alum on the

Final Effluent of Neutralized Tannery Wastewater:

The same procedure was carried out on the final

effluent of the wastes before discharging it to the main

sewage pipeline. The mixed waste characterized by its

high turbidity and pH (i.e. 161 NTU and pH 12.64).

Table (7) showed the effect of addition of cement dust

with doses 1, 2, 3, 4 and 5 gL on neutralized waste-1

with pH 7.88. Turbidity increased gradually to 175

NTU. The addition of Alum with doses 10, 20 and 30

mgL  reduced the turbidity sharply to 24, 7 and 3-1

NTU and pH decreased to be 7.35.

Effect of Addition of Kaolin Dust and Alum on

Neutralized Final Effluent of Tannery Waste Water:

Table (8) represents the result of addition of kaolin

dust and alum on neutralized final effluent of tannery

wastewater. Final effluent pH reduced to 7.88. Kaolin

dust was added with doses 1, 2, 3, 4 and 5 gL .-1

Turbidity showed a small decrease from 161 to 147

NTU. Addition of alum after that with doses 10, 20, 30

mgL   reduced turbidity sharply to 18, 13 and 6 NTU-1

accompanied with a high precipitate resulted from a

good coagulation between the colloid, kaolin and alum

and effected the color to change from faint green to

nearly no color after treatment.

Characteristics of Treated Tannery Wastewater: The

results obtained in tables 5, 6, 7 & 8 refer to the

possibility of a good treatment of tannery wastewater.

Further investigations were carried out on the treated

water to intensify the judgment of the treatment.

Determination of turbidity, total suspended solids TSS,

5total dissolved solids TDS, BOD , COD, sodium

chloride  and  calcium  were measured on the treated
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Table 5: Effect of addition of cement dust and alum on neutralized tannery wastewater (sample no. 13).

Cement dose (gL ) 0 0 1 2 3 4 5 0 0 0-1

Alum dose (mgL ) 0 0 0 0 0 0 0 10 20 30-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Turbidity (NTU) 78 70 75 81 87 89 93 14 10 6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

pH 12.6  8.33  8.71 8.90 9.00 9.05 9.10 8.70 8.50 8 . 4 0(1 ) (2 )

(1) Raw sample. (2) Neutralized sample.

Table 6: Effect of addition of kaolin dust and alum on neutralized tannery wastewater.

Kaolin dose (gL ) 0 0 1 2 3 4 5 0 0 0-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alum dose (mgL ) 0 0 0 0 0 0 0 10 20 30-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Turbidity (NTU) 78 31 75 113 132 151 170 17 11 4

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

pH 12.60  7.77  7.90 8.05 8.20 8.54 8.65 7.92 7.85 7.60(1 ) (2 )

(1) Raw sample. (2) Neutralized sample.

Table 7: Effect of addition of cement dust and alum on neutralized final effluent of tannery wastewater (Sample no.14).

Cement dose (gL ) 0 0 1 2 3 4 5 0 0 0-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alum dose (mgL ) 0 0 0 0 0 0 0 10 20 30-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Turbidity (NTU) 161 155 160 163 168 170 175 24 7 3

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

pH 12.64 7.88 8.05 8.15 8.25 8.35 8.95 7.65 7.60 7.35(1 ) (2 )

(2) Raw sample. (4) Neutralized sample.

Table 8: Effect of addition of kaolin dust and alum on neutralized final effluent of tannery wastewater (sample no. 14).

Kaolin dose (gL ) 0 0 1 2 3 4 5 0 0 0-1

Alum dose (mgL ) 0 0 0 0 0 0 0 10 20 30-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Turbidity (NTU) 161 151 134 137 140 142 147 18 13 6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

pH 12.64  7.88  7.91 8.02 8.12 8.17 8.22 7.49 7.19 7.10(1 ) (2 )

(1) Raw sample. (2) Neutralized sample.

Table 9: Characteristics of treated tannery wastewater.

Treated water pH Turb. (NTU) TSS (mgL ) TDS (mgL ) BOD (mgL ) COD (mgL ) NaCl (mgL ) Ca-1 -1 -1 -1 -1

Sample no. 13  C,A 8.4 6 25 3500 10 151 1320 800

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sample no. 13  K,A 7.8 4 20 5600 10 116 1403 1500

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sample no. 14  C,A 7.3 3 28 3850 10 267 1980 1500

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sample no. 14  K,A 7.1 5 38 3800 10 176 2145 1200

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M inimum 7.1 3 20 3500 10 116 1320 800

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M aximum 8.4 6 38 5600 10 267 2145 1500

A: alum         C: cement dust          k: kaolin

Table 10: Efficiency of tannery wastewater treatment.

Parameters Turbidity (NTU) pH TSS (mgL ) BOD (mgL ) COD (mgL ) TDS (mgL ) color-1 -1 -1 -1

Average raw effluent 122 3.98-12.64 719 33 620 7024 varies

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Average treated effluent 4.5 7.10-8.40 27.8 10 178 4188 Faint

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Removal (% ) 96.3 --- 96.1 70 71.3 40.4 ----

samples no. 13 and 14. Both samples were treated with

cement dust then addition of alum (C, A) and kaolin

dust then addition of alum (K, A). Table (9) represents

the measured parameters obtained on these two

samples.  Turbidity  ranged  from  3 to 6 NTU with

5an  average  of  4.5 NTU. BOD  recorded 10 mgL -1

2O , COD ranged from 116 to 267 mgL  and secured-1

2an  average  of 178 mgL  O . Total suspended solids-1
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Fig. 1: Removal efficiency for different measured parameters.

Fig. 2: Schematic diagram for treatment steps.

Fig. 3: Proposed additional tanks.

ranged from 25 to 38 mgL  with an average of 27.8-1

mgL . Efficiency of treatment and percentage of-1

removal are tabulated in table (10). Comparison

between the averages of raw effluent in table (1) and

that produced after treatment in table (9) certified some

facts; removal efficiency in turbidity reached 96.3%,

TSS  96.1%, BOD 70%, COD 71.3% and TDS 40%

(figure 1). Figures (2) and (3) represent the schematic

diagram for treatment steps and the proposed additional

tanks used for treatment process . [15]

Besides  the  new  application of some wastes

(like cement dust and kaolin) to assist sedimentation,

the methods are coincide with those recommended by

Nemerow and Dasgupta  who mentioned that[17]

treatment of tannery wastes  is limited in most cases to

neutralization and sedimentation. The change and

reduction of color after treatment may be attributed

when an alkaline effluent is obtained (in which the

chromium is precipitated in the trivalent state and

therefore may be found in the sludge). In the same

time the sulphides can also be eliminated by

precipitation using ferrous sulphate or alum.  Reduction

of chromium and sulphides occurs with neutralization

and effective sedimentation. This is obvious with the

reduction of TDS after treatment and secured by about

40% .[14 ,19]

Conclusion: Treatment of tannery wastewater by

neutralization of the waste and sedimentation by

coagulant is effective and secured removal of turbidity

5by 96.3%, suspended solids by 96.1%, BOD  by 70%

and COD by 71.3%.  Additional of cement dust or

kaolin prior to treatment with alum is very effective in

saving about 70% alum if it is used alone. Kaolin is

seems to be more efficient than cement dust in the

removal of suspended solid and COD. Shifting

activities of tanneries outside the town to a well planed

and organized industrial area will lead to solve many

problems (like tannery wastewater and waste disposal)

and lead to save water, chemicals, and update

technology of tanning.
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