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Abstract— Quality management is a big issue during process of skins and some remaining materials amerglly

recovery and recycling process because if desitelity is

dumped inside the undeveloped land near the tannery

not received during chromium recovery or recyclingindustries. Fleshes as an extra part is removech filoe
process, we may be faced another problem of regycldimed skins then skins are shaved specially antek, tail,

materials. This also seen that most important thz
production processes is useless without taking ipec
required quality of chromium., in real way about%6{r0%
of chromium salt is used as chemical interactiothvihe
hides but 30%-40% of chemical chromium salt is @sts
the solid and liquid form. Therefore, the qualityriig the
recovery process of the chromium sulphate from roiuim
wastewater that is most important step for coningll
environmental pollution with some economical begsefi

legs, and belly parts for giving a smooth and ragshape
of the skins and hides but the fleshes and trimmiage
basic part of solid waste matter. Chrome tanningkdris or
hides is shaved for getting the proper thicknessrelé and
this operation can be produced chrome containing so
waste that known as shavings [2].

In leather manufacturing industry, salted hides skids of
goat, sheep, cow and buffalo are used as raw rahferi
the leather production. Most of the raw materiahdsuired

Recycling of chromium sulphate is possible by usingrom local market sources but imported raw matereaie

chemical precipitation method for water treatmetto
precipitating agents’

also used for production. The peak season thak staery

magnesium oxide and calciumyear after Eidul-Adha (a muslim commemoration day)

hydroxide plus alum are used for this purpose. Finawhich ranges for 3 days. The processing in leatieetor

findings showed that the optimum pH for efficiestavery
with required quality was 8 and the Recycling afochium
sulphate was about 99(%) at pH 8 with good sludgté w

reaches to a high level as compare to the nornealyation
days after three days of Eid but normal productiso
varies and depending on many conditions including t

high settling rate. on the Base of these findings a availability of the raw skins and hides as a rawtarial
economical production plant can be designed which a source. Variability in the smooth use of raw matlecan be

useful for quality improvement.
Keyword— Economical Recovery, Chromium, Tanning,
Chemicals, Recycling.

l. INTRODUCTION
Two categories of waste are mainly as solid andidighat
is created by the leather manufacturing tannerigst
chemical processes in the tannery for leather nga&ie the

directly affected of waste generation during thather
productions [3].

A variety of chemicals are used in tanning proassvith
their effects on increasing the water pollutionthe leather
manufacturing process, Different chemicals are iegphat
depend on the nature and type of raw material \hth
desired product in finished form. Leather procegsin
chemicals can be divided into four main classesdas as

key source for the generation of wastewater butesomper their use [4].

mechanical and chemical operations are also cadrilto
small quantities of tannery waste [1].

The handling of raw skins with adhered dusted et is
contaminated with dirt, hair, blood and microorgang

Chromium sulfate is a greenish solution
characteristics of tanning liquor (basicity of 30%)can be
reused for leather tanning. The recovery procesffigent,
relatively simple and cheap, requiring mainly aiatae

which has removed from the skins and then solidtevas filter. The recovery of chromium as blue-green pégn

obtained. Wastes salt is reused partly in the pvasg
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green pigment or basic chromium sulfate can beeaekl
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on a 96-98% efficiency. In addition, it utilizesné wastes, Phosphoric acid (1 + 1): Concentrated phosphorid, &p
also from tanneries, to precipitate chromium [5]. gr 1.69, (500 mL) was diluted to 1 L with distilledter.

This eliminates the use of fresh alkali chemicats f Four standard solutions containing from 0 to 0.5pLm of
precipitation, and also recycles the waste. In adyst chromium were prepared by diluting measured voluofes
conducted by ITDI, no significant difference wassetved the standard chromium solution to 100 mL with water
the quality in the percent recovery of chromiumGgO;  separate volumetric flasks [10].

when lime waste was used instead of analyticalggtade  Determination of sulfate ions[11]

(Cao) [6, 7]- Sampling:The samples were collected in accordance with
The leather produced using recovered chromium mee®ractice D 1066, Specification D 1192, and PrastiBe
standard quality requirements. A comparison ofléaher 3370 of ASTM.

produced from a mixture of 70% fresh chromium af@3 Sulfate standard solution (1 m& 0.100 mg S¢F) —
recovered chromium with that produced using 1008sHr Anhydrous sodium sulfate (0.1479 g) was dissolvad i
chromium shows the leather quality to be equal [8]. distilled water and diluted with distilled water 1oL in a
The Objective of study is managing the quality dgrthe  volumetric flask.

recovery process and Recovery of chromium fromitapn Calculation: The photometer readings obtained with the

wastewater sample were converted to milligrams per liter delfeon
(SO?) by use of the calibration curve [12].
Il MATERIAL AND METHODS Determination of hardness[13]
Wastewater Sampling Buffer Solution: The buffer solution was preparedttiree

The sampling was carried out by dipping the boC  steps as follows:

(polyvinyle contained) for 5 Liters. And the comtar was  Sodium tetraborate NB,O;10H,0 (40 g) was dissolved in
closed by plastic caps with suitable liner contesneere 100 mL of water. Sodium hydroxide (10 g), sodiurtfida
filled 99% of the volumetric capacity. The containeere  NaS.9H0 (10 g) and KNagDg4H,O (10 g) were
through claim to remove are extremism matter arghth dissolved in 100 mL of water. The two solutions ever
rinsed by filling the contained and emptying thricehe mixed and 1 g of magnesium disodium ethylenediamine
container were washed biodegradable detergents pwio tetraacetate, having a magnesium-to-EDTA mole raftid
rinsing with the sample water which collected fr@wldiq to 1, was added. The volume was made up to 1 L with
leather industry (pvt) limited. distilled water. The solution bottles were keptpstered
Sample transportationThe stoppers closing the sample when not in use. The reagent was effective foreastl 1
containers were fixed in place by adhesive (PV®) ta month.

prevent leakage. The samples were transported edgcur Calcium indicator — Hydroxynaphthol blue.

without damaging the container or seal. Hardness indicator solution — Chrome Blac{.5 g) was
Storage:The samples were stored in a cool (less than 30°Cylissolved in 50 mL of diethanolamine or triethamailae

and dry place. and stored the solution in a dark-colored bottldisT
Chemical Analysis solution had a storage life of several months.

The analyses were carried out by using standardAST Hydrochloric Acid (1 + 4) — One volume of concenée

methods as follows. Reagent grade chemicals wew ins hydrochloric acid (sp gr 1.19) was mixed with 4mebk of

all tests [9]. water.

Determination of chromium Disodium ethylenediamine tetraacetate ANEDTA)

Several sample matrices have been identified wioduce standard solution, (1 mli= 1.0 mg CaCg Disodium
a yellow-orange complex that interferes with thisethylenediamine tetraacetate dehydrate (3.8 g) was
guantification. When this occurs, it may be remddiyy  dissolved in approximately 800 mL of water. The piHhe
inverting the indicator-buffer sequence. Althoughcke solution was adjusted to 10.5 with NaOH solutiornl &me
interfere  has been reported, most of the commomprocedure given below was used for the sample sisaly
interferences are eliminated by the preservatiocgnure at The concentration of the EDTA was adjusted so thatL
the time of collection. The potentially interferingetals are  was equivalent to 1.0 mg of CagQhe solution was stored
precipitated and the reducing effect of sulfur coompds  in polyethylene bottles and restandardized monthly.

has been overcome. Sodium hydroxide solution (50 g*). — Sodium hydroxide
Diphenylcarbazide indicator solution; 1,5- (50 g) was dissolved in distilled water and diluted. L.
Diphenylcarbohydrazide (0.25 g) was dissolved tetane  When the titration required more than 15 mL of titrating
(100 mL) and stored in an amber glass-stopperesk #&  solution, the sample was diluted and the test wpeated.
4°C when not in use. This solution was stable fiouh one  Determination of ammonia nitrogen

week when kept refrigerated.
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Some organic compounds such as ketones, aldehydgmssible without significant change in the CODedssl than
alcohols, and some amines may cause an off color a®8 days, especially when easily oxidizable substarare
Nesslerization. Some of these, such as formaldelnyalg present.

be eliminated by boiling off at a low pH prior to Sampling:The samples were collected in accordance with
Nesslerization. Residual chlorine must be remowéar po ~ Practices D 3370 of ASTM in plastic bottles filled
the ammonia determination by pretreatment of thepéa. ~ completely and capped tightly. The biologically ieet
Turbid samples may be clarified with Zng@nd NaOH samples were analyzed as soon as possible aftectoanh.
solution; the precipitated Zn(OHis filtered off, discarding The samples were stored up to 28 days by adjuttmgH
the first 25 mL of filtrate, and the ammonia isatetined to 2 or less with sulfuric acid (about 2mL per fjteand
on an aliquot of the remaining clear filtrate byredt storing at 4°C.

Nesslerization. Ammonia can be lost in basic coods. The sample (0.50 mL) was transferred to a reagked-f
The procedure is checked with a standard solufidh [ COD tube. In case of samples over 1000 nig@oOD, a
Determination of biological oxygen demand (BOD) smaller aliquot of homogenized sample was dilutad a
Phosphate buffer 8.5 g KHPO, + 21.75 g KHPO, + 33.4  described above. Reagent water (0.5 mL) and amgatd

g NAHPQ,.7H,O + 1.7 g NHCI dissolved in distilled were transferred to their respective COD tubes. rehgent
water to make 1 liter. Magnesium sulphate solutien blank and standards were subjected to the procexdang
MgSO,.7H,0 (22.5 g [Y. Calcium chloride solution-  with the sample. The screw-top tubes were cappéxkdm
CaCh2H,0 (27.5 g ) in distilled water. Ferric chloride well and the sample, standard(s) and the reagankhiere
solution — FeChL6H,0 (0.25 g %) in distiled water. placed in the heating block preheated to 165°Cwds
Manganese sulphate solutienMnSQO,.H,O (364 g ) in heated at 165°C for two hours, removed from blook a
distiled water. Alkali iodide azide reagent 500 g of cooled to room temperature.

NaOH + 150 g of Kl in distilled water to make oited. To  The photometric cell was filled with reagent waténg
this was added NaH10 g) dissolved in 40 mL distilled prepared sample for COD and measurements were made
water. Sodium thiosulphate stock solution (0.1N)  against the reagent water filled cell at 510 nire prepared
Dissolved 24.82 g N&,0O; in boiled distilled water and reagent blank served as a quality control only, wad not
diluted to one liter. used to zero the instrument. The cell was invesedkeral
Starch indicator, Dissolved 2 g starch powder + §.2 times prior to reading in order to ensure thatftler disc
salicylic acid as a preservative in 100 ml boileédtied  and any undigested suspended solids do not ssttléhat
water. they do not interfere with photometric readings.
Procedure:A dilution water was prepared by aerating theCalculation: COD values (mg L) were calculated from the
required volume of distilled water in a containey b calibration curve [16].

bubbling compressed air to attain saturation. Tie thas  Determination of solids

added 1 mL each of phosphate buffer, MgSCaC}, FeCk  Procedure:

solutions for each liter of dilution water. Total solids:The unfiltered thoroughly shaken sample (100
One sample bottle was kept for initial dissolvedygen  mL) was evaporated to dryness in a pre-weighednpiat
(DO) and the other bottle was incubated at 20°Csfdays  dish on a stream or water bath. The residue waedl dat
[15]. 103°C for one hour.

Determination of chemical oxygen demand (COD) Dissolved solids: The sample was filtered to reduce its
Chloride ion is quantitatively oxidized by dichrot@ain  turbidity to less than 1 unit. The clear sampled(hiL) was
acid solution. (1.0 mg t of chloride is equivalent to 0.226 taken in a pre-weighed platinum dish and evaporaed
mg L* of COD.) As the COD test is not intended to dryness. The residue was dried at°ID8r one hour.
measure this demand, concern for chloride oxidat®n Suspended solidsThe water sample (2 L) was filtered
eliminated up to 1000 mgLof chloride by complexing through a pre-weighed Gooch crucible having an stelse
with mercuric sulfate. Oxidizable inorganic ionsick as  mat, dried for one hour at 183, cooled in a desiccator to a
ferrous, nitrite, sulfite, and sulfides are oxidizeand  constant weight [17].

measured as well as organic constituents. Determination of phosphate (PQ™)

Sampling:The samples were collected in accordance wittpreparation of sampte The samples (20 mL) were taken in
Practices D 3370 of ASTM. The samples were presebye  50.mL measuring flasks separately and then 5mlodisn
cooling to 4°C if analyzed within 24 h after samgli or  molybdate solution and 2 mL of hydrazine sulphatetn
preserved for up to 28 days at 4°C and at pH < admjtion  \yere added to each flask. T volume of all the faslas
of concentrated sulfuric acid. The addition of 2 mE  made upto the mark with double-distilled water. Tt
concentrated sulfuric acid per litre at the timecoflection  the flasks were heated at about@®n water bath for about
generally achieves this requirement. The actualihgltime 10 min. The absorbance was measured at 823 nm.
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Preparation of blank, In 50-mL measuring flask 5 wiL.  Potassium ferricyanide solutios34 g of ammonium
sodium molybdate solution and 2 mL of hydraziniumferricyanide — 235 ml of Ammonium ferricyanide @dn
sulfate were added and the flask was filled up® rttark 200 g of potassium sodium tartarate were dissaivexnall
with double-distilled water. Then the flask was tedaat amount of deionized water and the volume was mad® u
80°C for about 10 minutes in a water bath and abs@dan the mark (1000 ml).

was measured at 823 nm [18]. Phosphoric acid solutionPhosphoric acid (10 mL) was
Determination of sodium dissolved in distilled water to make 1 L.

Then calibration standards (2.0, 4.0, 8.0, 10 rify Wwere  Copper sulphate solutionCopper sulfate (10 g) was
prepared from this. Absorbance was measured bflairee  dissolved in distilled water to make 100 mL.

photometer using the sodium filter. The calibratcurve  Methods: There are two methods for colorimetric
was constructed from this data. The concentratias w determination of phenols which were used as follows
determined from the curve [19]. Aqueous metho# From standard solution of phenol 10, 20,
30, 40, 50 mL were taken in six beakers. Each ef th

150 1 &
% solution was diluted with 100 mL distilled watethd pH of
100 1 = the solution was adjusted to 10 with the buffer. this
8 amino-4-antipyrine (20 mL) and ;Re(CN) (2.0 mL)
50 - i(: solutions were added. The mixture was mixed thdnbug
and allowed to stand for 15 min. The red coloredetigped.
0 ' ' ‘ ! It was diluted with distilled water and absorbamdesach
0 20 40 60 80 solution was recorded at 510 nm. The calibratiovewvas
Na (mg L?) constructed from this data [21].
Fig.1: Graph between Sodium concentration and 1.2 1
absorbance 1 -
o . 0.8 -
Determination of potassium )
It was determined flame photometrically by using kG %O.G 1
standard and potassium filter. The procedure was as -go 4 -
described for determination of sodium [20]. e~
<0.2 -
200 -
0 . .
150 - 020 2 4 6 8
§00 . Phenol (mg L)
c
fés 50 Fig.3: Graph between Phenol concentration and
§ 0 : : : . absorbance in organic medium
<
-50 0 20 KAE?ng L-1) 60 80 Recovery of chromium from wastewatel[22]

The process
Fig.2: Graph between Potassium concentration and  The chromium was removed from the wastewater bggusi

absorbance CaO + alum and MgO as the precipitating agent. The
procedure is given as follows:
Determination of phenol To the wastewater (500 mL) an appropriate amoutitre
The estimation of phenol in tannery effluents waselby  solution with 0.1% alum or MgO 10% solution was aud
the colorimetric method. as to bring the pH to 8+1 with constant stirring by

Working standard solutionsThis solution was freshly mechanical stirrer (90 rpm) for 20 min. The miguwvas
prepared every day before use. This solution wathdu allowed to settle for 4 h. The precipitated chramiwas
diluted to prepare 10 mg Lsolution. This solution was separated by filtration through ordinary filter pap The
used to prepare standard solutions for calibration. optimum amounts of CaO, alum and MgO used were
Amino-4-antipyrine solution4-Amino antipyrine (2.0 g) determined by varying the doses of these solutidine
was dissolved in 100 ml of distilled water to mak&  efficiency was measured by analyzing Cr in the sugt@nt
solution. This solution was prepared before use. by atomic absorption spectrometry.
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Preparation of basic chromium sulphat&éhe chromium
(Il1) preset in tannery waste water was recycled #nis
reused in tanning operation. For this purposectitemium

containing waste water was treated with 10% NaOtthvh

produced the precipitates of chromium (Ill) hydiaei The

precipitates of chromium hydroxide was collectedd an

dissolved in 2N sulfuric acid. The resulting sabatiwas the
basic chromium sulfate. This basic chromium sulfates
used in one both tanning process.
Cr"+3NaOH — Cr(OH);+ 3Nd

Cr (OH)3+ H,SO, — Cr (OH)SO4+ H,O
Basic chromium sulfate (solid) is obtained by evating
the solution of Cr(OH).
Optimization of process

Six beakers were used for each stage and 500 mL of

wastewater was added to each beaker. Precipitategts

were added to each sample separately and pH was

maintained at 6 to 12 using 0.1M nitric acid. Tlaenples
were mixed for one minute at 90 rpm as the firspstn the
next step samples were mixed for 20 min at 30 rfsfrer
this the samples were allowed to settle. In thé¢ $éage,

Table.1: Analytical data of samples

Siddiq Leather Works
Parameter
Mean Range
pH 3.74 31-42
BOD (mgL?) 5376.2 | 4587 — 6547
COD (mgL?) 4345.6 | 3654 — 5000
SO (mgL?h) 800.2 698 - 874
PO,* (mgL?) 707.6 583 — 784
TDS (mgL?)) 622.8 412 — 874
TSS (mgl?h) 546.8 456 — 654
TS (mgL?h) 1558.2 | 1147 — 2547
S (mgL?) 166 104 — 246
Cr (mgL?) 5335 | 4587 — 5478
Phenol (mgL) 53.2 25 -89
Ca (mgLh) 497 399 — 596
Na (mgL?) 716.6 587 — 874
K (mgL™) 311.6 154 — 587
NH; (mgL™?) 2368.4 | 1254 -3210

Effect of settling rate on supernatant due to pregitants

after 5 h settling time, a sample was taken frora th The change in pH was rapid in case of magnesiuitieoxs

supernatant. The chromium concentration was detemni
in the supernatant after filtrations.

The effect of each factor on the three precipitappoocesses
was measured by fixing the value of other variaf2&3.

Il RESULTS

Analysis of samples

The results are given in Table-1, it is showing ¢hemical
analysis of wastewater samples that tannery wagtevia
highly quality polluted as seen parameters like CBDD,
settleable solids, suspended solids, conductivittal
Kjeldhal nitrogen, sulfide, sulfate and chromiumtabeThe
parameters values (given in table-1) are very exdiaary

observed by comparison of the graphs given in Big.
Similarly it was observed that the settling ratecase of
magnesium oxide was higher than that for calcium
hydroxide as indicated by the height of the supamta A

lot of experiments are conducted on determinatibnhe
optimum pH at which maximum chromium recovery from
chrome containing wastewater. The limitation obtktudy
are showing in fig. 4 as in pH range of 2.0 — 10.0.
Sulphides are discharged from the de-hairing psoa#s
leather manufacturing then hydrogen sulphide gas is
released at a pH 8.4 and this gas has an unkintd swem

in small quantities as it is highly toxic for arifelforms. If
observe in the higher concentrations as 9 nigfish can

as compared to values given by National Environalent die in common case. In case of public health, ¢sis can
Quality Standards (NEQS) as per fixed by the fdderacreate a pose structural problem. Due to corrosign

government of Pakistan.

Leather wastewater that coming from different indab
chemical process having different types of polltgaand
even pH value varies from 3.3 to 4.1. Similarlycén be
seen a large variation that exists in parametées GOD
,BOD , sulphate, chloride, Total Dissolved Solidstal
Suspended Solids and settle able matter. In additichis
the parameters are showing clearly that the waséswas
highly considerable quantities of chromium metaliclh

presents in wastewater. The pollutants of wastawate

coming out of tanneries are given in Table 1.

WWwWWw.ijaems.com

sulfuric acid is produced after microbial actionydrogen
sulphide gas. Sewage wastewater contains sulphittiettve
range of 16-21 mg L as compare to tannery wastewater
contains about 290 mg'ibut NEQS maximum level is 1.0
mg L in wastewater.

11 -
10.5 -
10 -
9.5 -
T 9 . Time (min)
= 0 10 20 30 40
Fig.4: Graph showing change of pH (by use of Mg@h w
time
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Effect of pH on recovery of chromium
Series of experiments were conducted to determin€ig 6. Graph between pH and recovery of chromium
optimum pH for maximum chromium removals from

tannery wastewater. It is shown in Fig. 5 thattat/p0 — 7.5

about 112 — 228 mgtchromium was present in the treated 100.0 1
effluent which is not acceptable for further treatr It is
clearly seen from the results that when pH incredsem
acidic to basic the recovery of chromium increabefig. 5,
the results of the present study is showed thdt bigality
settling rate, high sludge of chromium and low wodu of 20.0
MgO sludge is obtained by a limited use of Magn@siu 0.0
Oxide. Chromium removals (99.7%) is observed at8H 0 2 4 6 8 10
and at above pH 8.0 as significant increase irtieficy of pH

chromium recovery as observed in Fig 5. After Apglthis
method, the treated effluent contains 0.5-1 m§ &f
chromium that will be acceptable for usual watemihg

120.0 ~

80.0 -

60.0 -

Recovery (%)

40.0 ~

IV. DISCUSSION
Suspended solids have a bad effect when they sdettia in
aquatic environment because the layers are formethe®

body. bottom of the stream that can cover the naturaidauhere

6000 - the aquatic life exists. It can lead to a depletibroxygen
5000 supplies in the bottom of the waters bodies butaidary

2000 | effect is the less of light penetration which matte
g consequential reduction in photosynthesis due tgh hi
%3000’ turbidity of polluted water source. Tanneries atee t

2000 - discharged wastewater that has 450 — 895 rigof.
1000 suspended solids as reported, similarly Karachiagew
0 ‘ ‘ ‘ NP wastewater contains 550-950 mg' L. against the NEQS

0 2 4 6 8 10 limit of 150 mg L* [24].
PH The Large proteins quantities and its degradedymtsdcan

change into hazard form of ammonia in the effluantd
they can affect the environment that can be exptedy
two complex parameters like suspended solids an®.BO
BOD is defined as a measuring of the oxygen consgmi
capacity of water with organic matter if proteikdimaterial

is dissolved. It is already reported that in tagner
wastewater have high BOD values due to dissolvifig o
proteins of leather. But organic matter does natseaas
direct harm for the aquatic environment but it da@
exerted an indirect effect by miserable dissoNetldxygen
in the water body. The oxygen content of water eitcal
part of water quality as parameter and its redactan
create a serious cause as stress on ecosystemgllyatiis
an example, the total deficiency of dissolved oxyde a
result of high BOD that can kill all the naturafeliaround
the affected area, mentioned in literature surildgcharged
wastewater from tanneries with high BOD value asallg

in the range of 1750-10050 mg*lwhich is against the
normal value of 80 mgtunder NEQS. As result, the BOD
value of tannery effluent is existed in range d2QHimes
higher than sewage wastewater [25].

After chromium recovery process, the COD has vewy |
value because concentration of chromium with lodues
and can be understood as it is a measure of oxygen
equivalent to that portion of the chemical mattersgnt in a

Fig.5: Graph between pH and concentration of chrami

Effect of chromium concentration on recovery

In the present studies an attempt has been maddoer
economically chromium from tannery waste. In fig. 6
quality of chrome recovery at pH 8.5 is 92 % whiglgreat
achievement by experiments. The pH value of diyectl
discharged tannery wastewater is varied from 3.33®%
which is against NEQS level. By nature, Water véthow
pH is acted as corrosive for water-carrying systeffg in
unfavorable circumstances situation can be led he t
dissolving of heavy metals in the wastewater emvitent.
Usually, the pH high value in tannery effluent &used by
lime using in excess quantities but this causeseffedts. A
large variation in pH can exert the stress on aguat
environment that may be killed some plants and alsim
sensitive species.

Chromium recovery is very feasible at pH 8 as dadfig.

6, but chromium (Ill) much less toxic than hexawle
chromium chemically. The toxicity of chromium salts
variable for plant and animal life but Algae haveeb
shown as very sensitive, particularly. It has bassessed
that wastewater of chrome tanning process carbesita?
% of the total chromium in the wastewater of a tagrthat
means it have 6050 - 7040 mg bf chromium rmetal [16].
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sample that is liable to oxidation. It is a mosportant that Blockage-Cake Filtration Model for Crossflow
rapidly measured parameter for stream and indulstria Filtration.” Chemical Engineering Research and
wastewater can help for controlling the pollutaraf Design, vol. 89, no. 7, pp.1094-1103, 2011.
wastewater. The organic compounds immediately abigl [4] Dresel PE, MJ Truex, and K Cantrell. 2008.
in tannery wastewater, it is related with the bibal Remediation of Deep Vadose Zone Radionuclide and
compounds which are a part of immediate biochentizad Metal Contamination: Status and Issues. PNNL-18114,
on the oxygen assets. Complex wastewater from rignni Pacific Northwest National Laboratory, Richland,
industry are usually possesses a COD value inahger of Washington.
3800-41300 mg T (against the normal value of 150 mg L [5] Dunn K and M Louthan. “Evidence of Corrosive Gas
[26]. Formed by Radiolysis of Chloride Salts in Plutonium
It is used the sodium chloride in the tannery fvatduces Bearing Materials.” Journal of Nuclear Materials
no effect when discharged into water body but ffects Management, vol. 38, no. 3, pp. 82-95, 2010.
can appears in fresh water life due to it givedhhiglues of  [6] EPA — US Environmental Protection Agency. 2011.
COD and cannot be recycled due to high economiast. Environmental Cleanup Best Management Practices:
When its concentration in a stream or lake is taghh  [7] Fox KM, DK Peeler, JM Pareizs, CL Crawford, and
aquatic life may be damaged rapidly. This is regbthat it TB Edwards. 2014. Evaluation of Defense Waste
is no economically viable way for the removing dattm Processing Facility (DWPF) Glass Samples After an
the tannery wastewater. A similar problem is alzsted Extended Melter Outage. SRNL-STI-2014-00302,
for sulphate that uses as the chrome tanning clad¢rsdt, Savannah River National Laboratory, Aiken, South
Sulphate can cause of corrosion of concrete stregstdhe Carolina.
chloride content of tanneries wastewater has rariged [8] Gin S, A Abdelouas, LJ Criscenti, WL Ebert, K
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