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ABSTRACT

Work presented is a preliminary investigation of water purification using clay filters. This work was carried out to
determine the efficiency of clay pots (as a filter) in removing water impurities. Filters and the related parts were
fabricated and its efficiency in removing EC, TDS, TSS, hardness, BOD, COD, and some ions like Ca, Mg, Na, K,
chloride, sulphate, Oil and grease was measured by passing water through the clay filters. The clay filters showed
excellent efficiency in removal of TSS, BOD, COD, Oil and grease, sodium and potassium and negligible potential
to remove hardness, EC, TDS chloride and sulphate of water.
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INTRODUCTION

Water is a precious natural resource used for didienesdustrial and agricultural purposes. Estimatof water
quality is an important criteria for evaluating thaitability of water for drinking and industrieBhe availability of
good quality water is an indispensable featurepfewventing diseases and improving quality of INtural water
contains some types of impurities whose nature andunt vary with source of water. Metals for exampre
introduced in to aquatic system through severalswafiich include, weathering of rocks and leachifigails,

dissolution of aerosol particles from the atmospteerd from several human activities, including miniprocessing
and the use of metal based materials.

Surface water sources like shallow wells, riveakek are potential sources of contaminations dubistharge of
domestic and industrial waste. In contrast, comamts are less likely to occur in deeper grouncewedservoirs
because contaminants get filtered while travellingater depths to reach the wdtdr Contaminated water sources
affect the health and economic status of the peipnis’®. Even if no sources of anthropogenic contaminagiist,
there is potential for natural levels of heavy rietnd chemicals to be harmful to human healtheBam the
reports of World Health Organization (WHO), nealy percent out of 1.5 billion population of the Wbhas no
access to healthy and uncontaminated water. Inskperand appropriate technologies including PoinUse
(POU) and Point of Entry (POE) are more considéfedpplication of appropriate technology in the comption
and the entry points may significantly help wateovision for small communities through considerimguitable
and healthy quality for drinking watér!. One of the methods of water purification in thitegory is the use of
ceramic filters*¥. These filters may be produced with different miate and in various forms; however, the most
common ceramic filters in the world are diatomaceblters, which are supplied in candle, plate aade forms.
These ceramic filters have become conventionabmesparts of the world, such as India and Né&Salin this
work, the efficiency of removal water impurities thay filters was studied.
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MATERIALS AND METHODS

The soil sample is collected from Kathora VillageAsmravati district (India) from sampling sites. 1Bples were
powdered using pestle and mortar and sieve analyass carried out using AIMIL Sieve shaker. Soingées
having particle size in the range of 2.36- 2.00 rAr90-1.00 mm, and 1.00 mm-600p, 600u-425u ancihgnts
like saw dust, rice husk and wheat husk were usedniking round shape porous pellets. Pellets wiees &
baked in muffle furnace at 750°C for 30 minutedmi clay filter. These filters were soaked in disti water for 24
hrs. and then washed thoroughly with 0.1 N HCI sederal times by distilled water before use.

The domestic waste water samples from locality Sbegnaka, Rathi nagar, Gadge nagar and Rahatgaon of
Amravati city was collected in prewashed (with dgént, dil. HNQ and doubly distilled water,) polythene bottle.
Before filling the water samples the bottle wasseieh with the water sample. In the present worktevaster
sample and water samples after filtering througtetddilters were studied as a part of treatmenadte water with
respect to pH, Electrical conductivity, TSS, BOODD, Oil and grease, Total hardness, TDS, and ikesCa, Mg,

Na, K, Chloride, and Sulphate content. Standmhethods were used for the analysis of samplesmicaés used
were of AR/GR grade and obtained from Qualigen /&r¢k/Hi-media. For pH and conductivity measurement
digital pH meter (Model Eq-610) and digital conduity meter (Model Eq-660A) Equiptronics make wersed.

RESULTS AND DISCUSSION

Efficiency of clay in removing pH, Electrical conttivity, total dissolved solids, total suspendetidsy hardness,
biological oxygen demand, Chemical oxygen demand,smme ions like Ca, Mg, Na, K, chloride, sulph&i# and
grease contents of waste sample before treatmenaféer passing through clay filters were carried @and results
are given in tables 1,2,3,4.

The clay filters< 2.36 mm have shown excellent efficiency in remafatiotal suspended solids. 100% removal of
total suspended solids was found in original fikksrwell as saw dust blended filter. In case of hiosk blended
filter there is 86% removal of total suspendeddsohnd in case of wheat husk blended filter theokearis 84%.
Similarly BOD removal in original filter is 62%, isaw dust blended filter 53 %, rice husk blend&drfid5 % and
in wheat husk blended filter removal was 56 %. & COD removal in original filter is 44%, in sadust
blended filter 41 %, in rice husk blended filter @and in wheat husk blended filter removal wasitbto be 30 %.
Similarly Oil and grease was removed by originéficompletely and there is incomplete removabdibhnd grease
by other blended filters. Thus the results indicttat the original filter< 2.36 mm clay, showed excellent
characteristics of TSS removal and moderate effagieof BOD, COD, oil and grease removal . Thushtending
didn’'t show any measurable outcome. Waste watenvglassed through 2.36 mm clay filter pH of water sample
was increased marginally. There is an decreaseCirb¥ about 1 to 2 % which is to be ascribed to igdge
decrease in G& Similarly other ions like M{, CI, SQ, ~ Na", K* show negligible removal by original as well as
blended filters.

The clay filter< 2.00 mm have shown excellent efficiency in remafalotal suspended solids. 100% removal of
total suspended solids was found in original filsaw dust blended filter as well as rice husk déehfilter. In case
of wheat husk blended filter the removal is 90%migirly BOD removal in original filter is 73%, isaw dust
blended filter 66 %, in rice husk blended filter @and in wheat husk blended filter removal was 5%¥nilarly
COD removal in original filter is 52%, in saw duéended filter 48 %, in rice husk blended filteR44nd in wheat
husk blended filter removal was found to be 41%mil&@rly Oil and grease was removed by originakfi] saw dust
blended filter and rice husk blended filter comglgtand there is incomplete removal of oil and geshy wheat
husk blended filter. Thus the results indicate thatoriginal filter< 2.00 mm clay showed excellent characteristics
of TSS removal and moderate efficiency of BOD, C@Dand grease removal. Results also show thabidreding
didn’t show any positive outcome. Waste water wpassed througk 2.00 mm clay filter pH of water sample was
increased marginally. There is an decrease in E@bloyt 1 to 2 % which is to be ascribed to negkgdecrease in
Ca?*. Similarly other ions like M§, CI, SQ, “ Na’, K* show negligible removal by original as well asriled
filters.

The clay filter< 1.00 mm has shown excellent efficiency in remasatotal suspended solids. 100% removal of
total suspended solids was found in original filsaw dust blended filter as well as rice husk déehfilter. In case
of wheat husk blended filter the removal is 93%mi&irly BOD removal in original filter is 80%, inasv dust
blended filter 72%, In rice husk blended filter 7@#d in wheat husk blended filter removal was 61Sinilarly
COD removal in original filter is 56%, in saw didénded filter 53 %, in rice husk blended filter @&land in wheat
husk blended filter removal was found to be 44 Smilarly Oil and grease was removed by originkefi saw
dust blended filter and rice husk blended filtempdetely and there is incomplete removal of oil ardase by
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wheat husk blended filter. Thus the results indictitat the original filter< 1.00 mm clay showed excellent
characteristics of TSS removal and moderate effagieof BOD, COD, oil and grease removal. In thisecalso the
blending didn’t show any positive outcome. Wastaewavhen passed through1.00 mm clay filter pH of water
sample was increased marginally. There is a deer@aEC by about 1 to 2 % which is be ascribedégligible
decrease in C&. Similarly other ions like like M{, CI, SQ, “Na’, K* show negligible removal by original as
well as blended filters.

Excellent efficiency in removal of total suspendsalids was also found fox 600 p 100% removal of total
suspended solids was found in original filter, séwst blended filter , rice husk blended filter, antdeat husk
blended filter. Similarly BOD removal in originaltér is 84%, in saw dust blended filter 78%, icerihusk blended
filter 76 % and in wheat husk blended filter remowas 73 %. Similarly COD removal in original éltis 64%, in
saw dust blended filter 57%, in rice husk blendidrf55 % and in wheat husk blended filter remowak found to
be 51%. Similarly Oil and grease was removed fyimal filter, saw dust blended filter and rice kusended filter
completely and there is incomplete removal of aill grease by wheat husk blended filter. Thus thelt®indicate
that the original filter< 600 p clay showed excellent characteristics of T&8oval and moderate efficiency of
BOD, COD, oil and grease removal. Results also stiawthe blending didn’'t show any positive outcoméaste
water when passed through600 p clay filter pH of water sample was increasedginally. There is a decrease in
EC,which is to be ascribed to negligible decreas€a®". Similarly other ions like like M, CI, SO, ~ Na', K*
show negligible removal by original as well as loled filters.

Thus out of all the filters having particle sige2.36 mm,< 2.00 mm,< 1.00 mm andk 600 p original clay filters
have shown excellent characteristics of removal®® and Oil and grease, fairly good tendency irorexhof BOD
and COD as compared to blended filters.

The pH of water provides vital information in matypes of geochemical equilibrium or solubility aal&tions. It is
linked with carbon-dioxide, carbonate and bicarltenaquilibrium. The combination of GQwith water forms
carbonic acid which affect the pH of waf8r The use of ash or charcoal has been found tbtdse removal of
iron by making the water alkaline, which subseq ecipitates iron as goethite or ferrihydrato(ben,2003).
A study on removal of iron from ground water by #&thas reported the decrease in iron content altnos6%
and simultaneous increase of pH of the sample. Mewihey found decrease in total suspended sdlid&gical
oxygen demand, chemical oxygen demand, Oil andsgremaetal ions like Na and K.

For the first time in this work, clay filters weused as a filter. Other workeél$*® showed that clay pot (Ceramic
filter) had an excellent efficiency for removingtofbidity and microbial inhibitors.

Table 1 : After filtration through < 2.36 mm clay filter

Domestic Sewage water filtered through clay Filter
SN | (Al |E?/IR9//\I:\tAEI;TJt pH Befqre (Black soil < 2.36mm sieve)
& EC) Filtration Original _Sieved Sieved soil + Saw| Sieved soil + Rice | Sieved soil +Wheat
soil dust husk husk

1 | pH 7.35 7.40 7.37 7.37 7.35
2 TSS 138 Nil Nil 10 22

3 | BOD(27°C at 3Days) 37 14 17.5 20.2 22.6
4 COD 172.0 96.0 102.0 114.6 121.0
5 OIL & GREASE 8 Nil 4 6 4

6 | EC @S/cm) 960 958 953 951 954
7 Total Hardness 346 342 337 332 341
8 | TDS 657 653 654 650 652
9 Calcium 58.6 54 52.4 49.8 51.5
10 | Magnesium 48.4 47.7 48.3 47.9 48.2
11 | Chloride 167 167 167 164 158
12 | Sulphate 141 139 140 136 140
13 | Sodium 42.6 41.3 41.0 41.0 41.8
14 | Potassium 9.5 8.7 8.6 9.2 9.4
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Table 2 : After filtration through < 2.00 mm clay particle filter

Domestic Sewage water filtered through clay Filter

SN | (Al IE?A%//\IEAEI;; pH _Befo_re (Black soil< 2.00 mm sieve)
& EC) Filtration Original _Sieved Sieved soil + Saw| Sieved soil + Rice | Sieved soil +Wheat
soil dust husk husk
1 | pH 7.35 7.40 7.38 7.38 7.37
2 | TSS 138 Nil Nil Nil 14
3 | BOD(27°C at 3Days) 37.0 10.0 12.7 13.8 16.0
4 | COD 172 82 90 97 102
5 | OIL & GREASE 8 Nil Nil Nil 4
6 | EC @S/cm) 960 957 954 951 954
7 | Total Hardness 346 342 340 335 344
8 | TDS 657 650 654 649 648
9 | Calcium 58.6 53.8 53.4 51.4 50.7
10 | Magnesium 48.4 48.2 48.0 47.8 47.9
11 | Chloride 167 167 166 167 165
12 | Sulphate 141 140 138 139 140
13 | Sodium 42.6 41.6 41.0 41.2 41.9
14 | Potassium 9.5 8.75 8.6 9.1 9.3
Table 3 : After filtration through < 1.00 mm clay filter
Domestic Sewage water filtered through clay Filter
SN | (Al |E?A%ﬁ:\t/||§;ci§t pH Befo_re (Black soil< 1.00 mm sieve)
& EC) Filtration Original _Sieved Sieved soil + Saw| Sieved soil + Rice | Sieved soil +Wheat
soil dust husk husk
1 | pH 7.35 7.42 7.40 7.40 7.37
2 | TSS 138 Nil Nil Nil 10
3 | BOD(27°C at 3Days) 37.0 7.5 10.5 11.2 145
4 | COD 172.0 76.4 80.0 84.0 96.0
5 | OIL & GREASE 8 Nil Nil Nil Nil
6 | EC @S/cm) 960 952 958 956 952
7 | Total Hardness 346 331 338 334 339
8 | TDS 657 645 643 638 643
9 | Calcium 58.6 54.8 54.3 52.7 52.4
10 | Magnesium 48.4 46.7 47.4 45.3 46.3
11 | Chloride 167 165 164 162 166
12 | Sulphate 141 141 138 132 140
13 | Sodium 42.6 40.8 41.0 41.0 41.1
14 | Potassium 9.5 8.6 8.6 9.0 9.1
Table 4 : After filtration through <600 p clay filter
Domestic Sewage water filtered through clay Filter
SN | (Al IE?E’;?EI;& pH Befqre (Black soil< 600 psieve)
& EC) Filtration Original _Sieved Sieved soil + Saw| Sieved soil + Rice | Sieved soil +Wheat
soil dust husk husk
1 | pH 7.35 7.45 7.42 7.40 7.40
2 | TSS 138 Nil Nil Nil Nil
3 | BOD(27°C at 3Days) 37.0 6.0 8.2 8.7 10.0
4 | COD 172.0 62.7 74.0 76.8 84.0
5 | OIL & GREASE 8 Nil Nil Nil Nil
6 | EC @S/cm) 960 956 952 947 954
7 | Total Hardness 346 345 340 337 340
8 | TDS 657 644 647 640 649
9 | Calcium 58.6 56.0 55.8 53.2 54.3
10 | Magnesium 48.4 47.0 44.9 45.6 45.3
11 | Chloride 167 163 166.4 158 165.4
12 | Sulphate 141 139.5 137.7 132.4 141.3
13 | Sodium 42.6 40.6 415 41.3 41.8
14 | Potassium 9.5 8.65 8.61 8.9 9.15
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Figure 1 : Variation in TSS
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Figure 3 : Variation in COD
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Figure 4 : Variation in oil & grease
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Figure 5 : Variation in chloride
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Figure 6 : Variation in sulphate
CONCLUSION

Clay filters after baking at appropriate temperatsihows the capability of pollution control by wafyremoval of
dissolved as well as suspended impurities. It néatiser study for process optimization.

250



W. K. Pokaleet al Der Pharma Chemica, 2016, 8 (6):245-251

Acknowledgement
Authors are thankful to the Director, Higher Edimat Maharashtra State, Pune for financial suppzard, Principal,
Anuradha College of Engineering, Chikhli dist. Budeha for providing laboratory facilities.

REFERENCES

[1] American Institute of Industrial Technology- IIA (2002. Identification and evaluation ofdesign altermes
for a low cost domestic filter for drinking wateZenter for the Research of Aquatic Resources oafdigua, The
national University of Nicaragua.

[2] American Public Health Association-APHEg95.Standard methods for the examination of water wadte
water.17' ed, American  Public Health Association, WashingbC.

[3]Cortruvo JA, Graun GF, Hearne NI999 Providing safe drinking water in small system&SMNWHO .

[4] Das B, Hazarika P, Saikia G, Kalita H, Goswdhi, Das HB, Dube SM and Datta RR00§ Removal of iron
from ground water by ash : A systematic study aditional method, Elsevier B V .

[5]Hem JD, @985 Study and interpretation of the chemical chardsties of natural waters, 3rd edn, USGS Water
Supply Paper, 2254:17-120.

[6] Houben GJZO003 Iron oxide incrustation in wells. Part 2. Chenhidassolution & modeling Appl. Geochem.
18:941-54 .

[7] Houben GJ(2003. Iron oxides in wells. Part 1. Genesis, mineggl& geochemistryAppl. Geochem. 18: 927-
39

[8] Jafari A, Mirhossaini H, Kamareii B. and DehasitS,(2008. Asian Journal of Applied Sciences, 1: 87-92

[9] Kowalski K (2003. Investigation of the turbidity and TOC concetitra on the filtration rate of the filtron
ceramic filter.University of Colorado, School of Civil and Envinmental Engineering

[10] Mintz E, Reiff F, Tauxe R1995. JAMA, 273: 948-53,

[11] Mueller DK, Hamilton PA, Helsel DR, Hitt KJ, Rldy BC,(1995. Nutrients in Ground Water and Surface
Water of the United States- An Analysis of Datadugh1992 U.S. Geol.Survey Water Resour. Invest. Rep, 95:
4031

[12] Ramesh K, Seetha K2@13. International Journal of Research in Chemistry and Environment, 3(3):36-47

[13] Rebecca E(2002. Six-month field monitoring of Point of Use ceramvater filter by using k5 paper strip
most probable number method in San Francisco, lapBliicaragua, Massachusetts Institute of Technglo$A

[14] Rob D, Xanat F, Melanie P, Georges (2003. Point-of-use water treatment technology investans in
Nepal Clean Water for Nepal, Inc, Cambridge, MA 02139,

[15] United States Environmental Protection AgettSEPA,(1997). Small system compliance technology list for
the surface water treatment rule. Office of Wal?A, 815-R-97-002,

[16] Pokale WK, Thakare JN. & Warhate SR010)J. Environ Science & Engg. 52 (3): 255-58,

251



