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ABSTRACT

On the basis of change in absorption spectra ofddye A, the simplified and improved method faedwrination
of anionic surfactants is described. The methdzhised upon the formation of colored complex betweemationic
dye azure A (AA) and anionic surfactant sodium dgdsulphate (SDS). The ionic complex is extraetahl
chloroform. This procedure is consists of a rapidgte extraction of the acidified aqueous test skempith
chloroform. Under the optimal experimental condipabsorbance of extract obeyed the Lamberts & 8émwv
.Depending upon the pH of the solution, the exoitabf Azure A leads to formation of absorbancekpieathe
range of { max.) at 555 nm, concentration range of 0.1 . The interference due to the ions E| C&* and
Mg®" were examined as well as the effect of pH. Thaadds applicable to waste water analysis.
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INTRODUCTION

Due to excessive use of synthetic detergent inyddi#, the waste water discharged in to the emwinent
deteriorate the quality of water and cause hareqatic life as well as animal and human beingeieints have
been extensively used for over 40 years with eséth@onsumption of 2.8 million tons in 1998 Synthetic
surfactants are toxic pollutants in natural watéowever, many micro organisms have shown to berallye
inhibited by surfactants in aerobic or anaerobigrddation”. This may cause long term environmental and
ecological disordel’. Therefore, the determination of the surfactantsnfwaste water is important in reducing
their environmental impact .Various dyes have based for the determination of anionic surfactamsthylene
blue has been used as a standard method for degtioni of anionic surfactaft. The method is sensitive and
often interfered by sample matrix. There are sdwetrzer analytical approaches based Potentiomgtration!,
Potentiometric sensd¥, surfactant selective electrotfe but proved to be poorly reproducible. Other mapecific
method using gas chromatography — mass spectronffétrgquires intensive sample preparation and more
sophisticated procedure. High performance liquidootatography was successfully used in monitoring of
surfactants in sewage effluerits Spectrophotometric method are becoming of gmeatést in chemical analysis.
The method is based on formation of ion associateptex formed between anionic surfactant and catidge
Azure A. Azure A (Fig. 1) is an organic compoundhathe chemical formula £H14CNsS. It is a light blue to dark
blue dye. Reaction is followed up spectrophotornally and the rate of change of absorbancenéx.) at 555 nm
measured. This method is adopted after full ingesion and understanding of the principle of thection.
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Fig. 1: Azure A ( IUPAC Name- N’, N'- dimethylphenothiazin-5-ium3, 7-diamine chloride)

The recentlyesearch has focused on low cost and easily ale materials and doetot require elaborate treatme
and proceduresyhich are generally associated with other mett

Study Area

Bilaspur is a City iBilaspur Distric (Fig. 2) in the Indian state of Chhattisgasituated 11 km (69 mi) north of
the state capital, Raipult is the secor-largest city (after Raipur) in the staiilaspur city is situated on the bar
of the rainfed Arpa River, which originates from the high itif the Maikal Range otentral Indie
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Fig. 2: Map of Bilaspur District in Chhattisgarh
EXPERIMENTAL SECTION

Material and Methods

The chemical and reagewere used for analysis were of Analytical rea( grade, Borosilicate glassware us A
digital Systronics pH meteand a combination electrode (pH ran¢-14) with an accuracy of 0.01 pH unit we
used or the measurement of pBystronic 9 parameter water anal.

General Procedure

In present investigatioright samplin station of sewage passed in Juna Bilasporwa, Sarkanc, Sirgitti, Gol
Bazaar, Raj Kishore Nagar, Tifrslapur were selectediVater sample were collected in the polyethyleoitié of
1.0 liters, filtered with 42 no. whan filter paper and stored in a coc

Procedure

Sampling water (10 mlgontaining anioni surfactant sodium dodecyl sulphd&DS), conc. Range 0.1 pr 6.0
ppmis taken in a separating funnA cationic dye Azure A (AAlnd Hydrochloric Acid (10 ml. each) are add
followed by the addition of 5 ml of chloroformhe content are shaken for 2 minute and then alldwvedttle for :
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min. The Chloroform layer is collected and 2.5 nflthis used directlyfor the absorbance maximum. T
absorbance of the complex in Chloroform layer imsueed at maximuiwavelength £ max.) at 555 nm.

RESULTS AND DISCUSSION

The absorptiorspectrum of these ion associates ¢ maximum absorptivity { max) in 555 nm. Respectively,
where the absorbance of the reagent blank wassreg)l and the calibration graph was constructedhawn in

Fig. 4.

Waste water sample Azure A lon associate complex

Anionic surfactant (AS) Cationic dye (AA) (AS -AA)

Fig. 3: lon pair associated reaction canionic surfactant and cationic dyeAzure A.

It is found that ioniccomplex formed betwe: sodium dodecyle sulphate (SD&)d Azure A could be extract
efficiently. There are many methods whirequire 50-80 min. foshaking and standing, but in the present me
shaking time is 2 minute and retention time is Bute The absorbancebtained remained constant with shak
for more than 5 minlt was found that a 0.001 M solution of Az-A in the range of 24 ml, 0.000035 M solution
of SDS wereachieve the maximum color intensand gives the maximum absorbamand (£ max) is found at 555
nm (Fig. 5). Howeveltthe temperature a pH affect the maximum color development.
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Fig. 4: Absorption spectrum of SDS and AA
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Table: 1. Physio - chemical parameters of sampled waste waters contaiy surfactant.

Sampling station (concentration in ppm.)
Parameters Al A2 A3 A4 A5 A6 A7 A8
DO 34| 37| 32| 34| 37 39 3.9 3.1
Turbidity 041| 046/ 050 047 03p 037 040 05
Cr 151 | 155| 141| 167 164 141 146 159
F 044 | 041| 0.7 048 056 052 0.68 0J9
Total Hardnes | 245 | 266 | 254| 263 253 264 243 256
pH 8.2 71| 78| 73] 720 178 7.8 7.p

The pH of these samples was ranged from 78.2 The pH values were found to highest in the lacefi showing
the alkaline nature of the water. Moreover, Comgtemnation between SDS and AA is depending uponptieof
waste water and SD$ves maximur absorbtivity in acidic water, so during investiga pH is maintaine

pH measurment of 8 different sampling spot:
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Fig. 5: pH analysis of waste water sample

The value of dtal hardness express the consuming capacity @p,the CI and F ions arecorrosive element,
affected the taste of water and degenerate theshdahe DO level anturbidity shows the extent of pollution
Table ). The results of water parameters investigatiamwshthat the water of the study area are contaetindtie
to presence of Ga, Mg?", CIand F. The concentration ratio of these ions to surfadmwaste water samples are
usually within tolerance level and does not intexfein the formation of ion associate complMoreover, those
ions which are of small size than the surfactanigrferes to form an ion association complex witue A

Table: 2. Comparative SDS concentrationin ppm) at source, flow and dumping site of 8 major sgage sampling spots flowing across tt
Bilaspur city in the month November 2012.

Sampling spots (A | Near starting source | At flowing region | At dumping site
Al 1.96 0.73 2.13
A2 211 1.76 2.94
A3 1.75 1.33 2.99
A4 1.93 1.92 2.74
A5 2.03 0.66 3.01
A6 1.90 1.00 3.82
A7 1.27 0.82 4.27
A8 2.97 0.95 3.41

The concentration percentage of AS under studycaid: their concentratiororders in variousenvironmental
systems. This order of SDS concentration in eigiht@ing spots in month November 2012 showed a d&lgee
of variation (Table 2 A higher sedimentation rate of SDS shows highceotration after dumping rather tr
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during flow, it indicates the increed probability for enhancing the surfactant valnetie nearby ground wat
sources (fig. 6).

composition of Sodium dodecyl sulphate in 8 differ& sampling spots
(in ppm)

HAL
HA2
M A3
HA4
HAS5
H A6
MA7
A8

Starting source Flowing region Dumping siti

Fig. 6: composition of Sodium dodecyl sulphate in differensampling spot:
CONCLUSION

The proposed spectrophotometnethoc is simple, sensitive, reliable and rapid for theedmination of SDS.
offers several advantages over the other previaeggrtedproceduresThe proposed meth used 25 ml aqueous
sample instead of 108 or 50 m, cited in the published repo€ *l Only 5 mlportion of organic solvent
sufficient for each measurement in the prop method meanwhile, other reported methods used largere!. .

It is well suited for the determination of trace ASindustrial and domestic sewage systenllected from urban
and rural areas of Bilaspur city, Chhattisgarhjd.
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