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ABSTRACT

The objective of the present work is to analyses physico — chemical parameters and corrosion trestt of
Industrial cooling water by using Brassica Olerac@@abbage). The Industrial cooling water is talfesm dye
Industry and the physico — chemical parameters pk& alkalinity, hardness, total dissolved solidloride,

ammonia, nitrite, nitrate and Iron was done by gsstandard procedures. Corrosion treatment waduatad by
metal weight loss method by using extract of BeasSdleracca (Cabbage). The results revealed thatwater
sample is contaminated with some ionic pollutaritéciy are responsible for corrosion for Iron pipadis. Based
on the corrosion treatment the weight loss measantrnanalysis showed excellent ability of Brassidar&rca

extract. The present study concluded that the cabbage éxdraatural substance that is eco — friendly, ecoiual

and effective corrosion inhibition.
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INTRODUCTION

In general, cooling water system is generally usetbmmercial and industrial facilities to cool pess machinery
and the surrounding air inside the factory or iidakplant. In the cooling water system, wateisaas a medium to
transfer heat from liquid and the continuous ciatinlg water absorbs heat and replaces it to creaeoler and
fresher environmeht

Two significant factors that need to be considdbetbre choosing the right corrosion inhibitor forparticular
material including for the industrial cooling wat®rstem is whether the compound is feasible irsthese of cost.
Most effective corrosion inhibitors are synthetiiemicals which are costly, therefore, not econohtizde used.
The second factor is whether the compound is sadesao — friendly. Synthetic compound is provetécharmful
to human and the environment, thus it is not a aiible choice. Other elements that contribute togélection of
corrosion inhibitors are like their accessibiliiyhe question is whether the inhibitor could be fbum produced
easily. The significance of finding and identifyinthibitors which are safe, cheap, and easily aitbksand does
not emit dangerous substances and gaseous arendeliged. That is why more and more research ortglaseds
and flower based inhibitors are being developedasrally occurring substances contain the chemipedven in
being able to inhibit corrosion, they are cheapyda find, renewable and are safe to be used. So@meples of
such natural inhibitors are henna, olive, natucaddy and onion.

In essence, the compound responsible for the itanjpaction of theBrassica Oleraccas Quercetin, a conjugated
and electron rich compound. The oxygen atom in @atér is electron rich and serves as a good adsarpite on
the surface of the metal, thus preventing any &rttontact between the metal and ions present ierwéich can
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cause corrosion. Quercetin foundBnassica Oleraccds a plant derived flavanoid. Flavanoid are alsown as
secondary metabolites are organic compound fouraints that are not directly involved in the nolrgeowth,
development, or reproduction of organismsBhassica Oleraccathe Quercetin can be found in the outermost ring.
It has anti inflammatory and antioxidant propertiss make it suitable to be used in various fieklsch as
medical, engineering related research and foodsinig.

Brassica Oleraccas the species of plant that includes many commoadioods as cultivars,
including cabbage, broccoli, cauliflower, kale, Bsals sprouts, and Chinese kale. In its uncultivdtem it is

known as wild cabbage. It is native to coastal lsexrt and western Europe. Its tolerance of salfiameland its
intolerance of competition from other plants typliicaestrict its natural occurrence to limestona séffs, like the

chalk cliffs on both sides of the English Channel.

The aim of this study was to determine the inhilyitefficiency of Brassica Oleraccaand the impact towards
corrosion rate of metal iron. This metal is the madnstituent that makes up the industrial chilsteavater system.

MATERIALSAND METHODS

Plant M aterial

The Plants oBrassica Oleraccavere purchased from Local market, Aruppukottarudhunagar District, Tamil
Nadu. Initially, Brassica Oleraccavas crushed and extracted in hot water for 20anihthat required concentration
was prepared. This step was repeated using diffgueantity of cabbage (0.2 to 1.4 g/L) to produagiaus level of
concentrated extract.

Industrial cooling water

The present study was carried out at the Sitcodimdli Park, Kappalur, Madurai. The region was celé due to its
rapid industrial growth and numerous factories tr& equipped with cooling towers. In addition,réhare large
amount of wastewater being discharged daily inte tlearest lake ecosystem that no longer supporfuithe
biological diversities. Wastewater sample were figkem dye industrial plants that use cooling tower

Chemicals and reagents
The chemicals, solvents and reagents used in tity stere of standard analytical grade obtained fModern
Scientific Pvt Ltd., Madurai.

Physico - Chemical analysis

The water samples were collected using plastideéhotThis sample was taken to laboratory in SBKlé&ims, for
physico chemical analysis. To analyze various mpatars the standard procedures given in APHA (19&8)
followed. pH meter (Systronicsdigital model 335)swased to determine the hydrogen ion concentrafitkalinity
was estimated by neutralizing with Standard HCHa&alinity and Total Dissolved Solids (TDS) westimated
using Systronics water analyzer. Total Hardness)(Wds determined titremerically, using standard BDT
Fluoride was analyzed by SPANDS [2-(psulphophemjla¥,8-dihydroxynaphthalene- 3,6-disulphonic aaid t
sodium salt),gHgN,O,,S;Nag] colorimetric method.

Experimental Preparation

Three containers with lid were filled with thesencentrated liquid extract and the initially weighegtal sample
was immersed in the liquid. After 72 hours, the aheample was removed from the container and iighwevas
recorded. The water in the container was alsoddstethe presence of iron.

The inhibition efficiency (IE) was evaluated by @i loss techniques. The percentage inhibitiorciefficy (IE %)
was calculated by subtracting the final weight aftah (after submersion in the inhibitor extractusioin) with the
initial weight (before submersion) and then dividethe final weight. The submersion period was @@rk and the

results were obtained from mean of three runs, eantlucted with fresh wastewater solution. A cdrgegnple was
also prepared with and without the inhibitor offelient concentration.

[HOE R — X100  eieereereed

W2 and W1 are the weight loss of the corroded incthe presence and absence of the inhibitor, ntisedy’.
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RESULTSAND DISCUSSION

The results from this study were presented in tategories; water quality analysis of the industciabling water
(cooling tower) and corrosion treatment using calebaxtract. The results were compared to the atdrdischarge
limit stipulated in the WHO. The comparison wasdeaetween the wastewater from the cooling towel an
specifications of Standard controls. For the cgioo treatment process, the performance was eealiatterms of
weight loss and surface analysis of the fron

Cooling water quality analysis

In this section, results of the cooling water giyadinalysis, from dye industry were presented. diracteristics of
the wastewater was evaluated in terms of totabtliesl solid (TDS), pH, chloride, ammonia, fluoridekalinity,
hardness, nitrite, nitrate and Iron. Details @& tbsults are reported in Table 1 and also repteders Diagram 1.

Table 1: Results of the cooling water quality analysis

Parameters Control Standards | Cooling water
(mg/L) (mg/L)
pH 6.5-9.2 7.5
Alkalinity 250 1000
Hardness 200 110
Chloride 200 360
TDS 500 1776
Fluoride 1 2.5
Iron 1 2.5
Ammonia 1 3
Nitrite 1 15
Nitrate 1 2.7

Diagram 1: Comparison of Cooling water quality analysisand Standard controls

Control Standards (mg/L)

¥-Cooling water (mg/L)

Performance of corrosion treatment

The inhibitive action oBrassica Oleraccaxtract and its main constituents on the corrosiomild steel in cooling
water (cooling water) was investigated through weeght loss and surface analysis. The weight waasured
(before and after immersion) to determine the iiioib efficiency (IE) by using Equation (1). Talieand diagram
2 shows that the results of the IE for differenb@entrations of cabbage. At3E&, the IE was in the range of 0 —
23.25% (at 0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4lnuf/cabbage). These results demonstrated theifidnikefficiency
(IE) of corroded nails increased when the cabbatraet concentration was elevaled
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Table 2: Resultsof Inhibition Efficiency (IE %)

Cabbage Extract Inhibition Efficiency
(mg/L) (IE%)
0 0
0.2 6.12
04 7.84
0.6 8.65
0.8 15.95
1 18.22
1.2 20.14
14 23.25

Diagram 2: Inhibition Efficiency VS Cabbage Extract

Cabbage Concentration VS IE %

CONCLUSION

This study has demonstrated that the charactefisticooling tower complies with the standard regoients. All
the parameters tested (e.g. TDS, Hardness, AlkglipH, Iron, Chloride, Ammonia, Nitrite and Niteggtcomply
with the parameter limit as stated in the Standawdtrols of the WHO and indicated that the wastewad
contaminated by some ionic pollutants which arpeasible for corrosion of the iron pipe lines.

Based on the corrosion treatment, in the weight lmeasurement analysis showed excellent abilitiraksica

Oleraccaextract in reducing the corrosion on the surfadete iron with a certain inhibition efficiency pentage.

The inhibition efficiency (IE) of corroded ironscreased when the cabbage extract concentratiorelaated. In

addition it has been proven tHaitassica oleracea@an be used as a natural corrosion inhibitorait se concluded
that the cabbage extract a natural substancestleabifriendly, economical and effective corrosidribitor.
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