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ABSTRACT

Surfactants are characterized by the possessidiotf hydrophilic (polar) and hydrophobic (non-pdlaroups on
the same molecule. The hydrophobic portion has Ntle attraction for water and the hydrophilic geon has a
strong attraction for water. As surfactant concextitsn increases in water, surfactant molecules faggregates
(micelles) and the hydrophobic inner portion of &elle creates a non-polar environment, thus, thare the
following surfactants: non-ionic, anionic, cationiamphoteric and reactive. Surfactants are widedgduin the
detergent industry, lubrication, softening finisheswage sludge, herbicide dispersions, situ flgshina diesel
contaminated site and petroleum Industry. Mostha &pplications surfactants are softening prodyatssent
analogous characteristics to a detergent a lon@laditic chain and a hydrophilic part. Its classifi@n is usually
based on characteristics from the hydrophilic pditiis review paper focuses on the some types tfctants and
their applications.

Keywords: Surfactants, Micelles, Detergents, Lubricant.

INTRODUCTION

The best way to start an introduction to such gestibvould be to back up just a little and explagme terms used
in the industry and define the origin of surfacéivac agents. The components of a synthetic detérgan be
classified in two categories. The surface activenags the principal component of a synthetic dgat but is also
assisted in its cleaning agent role by the buildexsd (sometimes called built detergents). Buildersh as the
phosphates, met silicates and carbonates aid ifnséymng soils and suspending dirt in aqueous sohg the
definition for a detergent is a cleaning agent. Tteén cleaning agent used in earlier days was gwapdiscovered
40 years ago. In the figure 1 shows the soap sirei¢l]. This term means a compound formed fromréaetion of
a fatty acid with a base such as caustic soda,ifigrithe sodium soap of the acid. The more commaisigd
cleaning agent in this day and age is the synttisttergent (SYNDET) which is a formulation suchTdBE or
FAB. The essential difference between the soapstlamdhewer synthetic detergents lies in the faat the soap
molecule occurs readymade in nature. As we have &leeve, it consists of a long-chain fatty acid ified only to
the extent that the acidic hydrogen is replaced bgpdium atom from caustic soda [2]. The synthdgiergents are
not derived directly from natural products but taor-made, or built up artificially, synthesizédthe laboratory.
These synthetic detergents are made from a widetyasf raw materials such as certain petroleumstiturents,
coal tar derivatives, compounds derived from cragldases, chemically modified fatty acids, and st ob others.
The surface-active agents are compounds that havetoups present in the molecule one being hydsbighin
nature and one being hydrophilic in nature [3]tHis review we will focus on the major surfactartyges and their
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applications. A surfactant molecule is composed bfydrophilic head and a hydrophobic tail (Figure)e head
can be an anionic, a cationic, a zwitterion, opaianic group while the tail is a nonpolar hydrdaam chain.

AYAVAVANLS
/ N

Hydrophobic Hydrophilic

Figure 1.chemical structure of soap

T hydrophobic tail
hydrophilic head
Figure 2. Schematic of a surfactant molecule

These molecules are surface active as a resulieotdmbination of the hydrophobic and hydrophilioperties.
They have affinity for two immiscible phases, orfemhich is water. A zwitterion surfactant (figuré Bas both a
positive and negative charge in the head groups ¢harge separation causes a dipole moment toelserrin the
head group. Therefore, the head group is polasahdle in water.

e

Figure 3.Schematic of a zwitterion surfactant

2.TYPES (CLASSES) OF SURFACTANTS

Surfactants fall in the following classificationscarding to the nature of the hydrophilic group:
A:Anionic

B:Cationic

C:Nonionic

D: Amphoteric

E:Reactive

2.1. Anionic: hydrophilic head is negatively charge

In solution the head is negatively charged. Thisghe most widely used type of surfactant for lauirdg
dishwashing liquids and shampoos because of itellext cleaning properties and high. The surfactant
particularly good at keeping the dirt away from rfab, and removing residues of fabric softener friabrics.
Anionic surfactants are particularly effective @y soil cleaning and oil/clay soil suspensionliSthey can react in
the wash water with the positively charged watedhass ions (calcium and magnesium), which cantegartial
deactivation. The more calcium and magnesium. Midéscin the water the more the anionic surfactgatesn
suffer from deactivation. To prevent this, the antosurfactants need help from other ingredienthsas builders
(Ca/Mg sequestrates)and more detergent should keddm hard water. The most commonly used anionic
surfactants are alkyl sulphates and sulfonateg @&thoxylatesulphates and soaps petroleum, lignilfionates,
phosphate esters, sulfosuccinate esters and céalexy4].

2.1.1.Soap and other carboxylates

Strictly speaking the term soap refers to a sodiumotassium salt of a fatty acid. By extensionabiel may be any
carboxylic acid, and the alkaline metal ion maydgaced by any metallic or organic action[5].
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2.1.2.Sulfonation and sulfation

2.1.2.1.Sulfonationmechanisms

Sulfonation of an aromatic ring takes place acegydb an electrophilic substitution, to produceimtermediate
sigma complex that rearranges as an alkyl benadfeni acid.

Ar-H + X—  X-Ar-H — Ar-X- H+

WhereAr-H represents the aromatic ring an X elgttilac group: SQ, H,SQO,, etc. Symbol Ar-X- H+ is used
because the sulfonic acid is a strong acid, i@mpietely dissociated, even at low pH. With alkghkene R-g-H
the reaction will be:

R-@-H + SQ—> R-0-SQ- H+
R-@-H + HSOH'— R-3-SQ H' + H,0

There exist other mechanisms, such as the additiothe double bond of an olefin or an unsaturated, @r the
nucleophilic substitution (S\lin Alfa position of a carboxylic acid [6].

2.1.2.2.Sulfatation Mechanisms
Sulfatation is the esterification of an alcoholdne of the two acidities of sulfuric acid or anhger It results in an
alkyl ester monosulfiric acid.

ROH + SQ — RO-SG- H*
ROH + HSO,H" — RO-SQ- H'+ H20

As for sulfonates, the salt (sulfate) is obtaingdnleutralization with a hydroxide. The product &led alkyl-

sulfate. However, this is misleading term and ibétter to name it alkyl ester- sulfate in orderémember the
existence of the ester bound, particularly becausethe one which is likely to break by hydrolysiespecially at
acid pH. This is quite a difference with the sulites in which the C-S bound is quite resistanis ltvorth

remarking that since the esterification-hydrolysaction is equilibrated small amount of alcoholl Wwe always
present, even at alkaline pH. This is why the namsployed alkyl-sulfate, e.g., lauryl sulfate, alwagontains at
least traces of dodecanol, which affects its pribggerAs a matter of fact an ultrapure lauryl stdfes a poor former,
and it is well know that the traces of lauryl alobproduce a considerable foam boosting effect [7].

2.1.3.Sulfates
Sulfates are the oldest surfactants. They are lextdbaming and wetting agents, as well as detgsgend they are
included in many different products for domestid amdustrial use.

2.1.3.1.Alkyl Sulfate (or better Alkyl-Ester-Sulfate)
They are very common, particularly the dodecyl léuryl) sulfate, as a sodium, ammonium or ethanoiarsalt,

which is the foaming agent found in shampoos, top#ste, and some detergents. They are prepared by
neutralization of the alkyl-ester-sulfuric acid tine appropriate base.

R-O-SQ- H" + NaOH— R-O-SQ- Na+

The sodium lauryl surfate is an extremely hydraphslurfactant. Lesser hydrophobicity can be athinéh a
longer chain (up to ) or by using a weaker hydroxide (ammonia, ethanoia).

2.1.3.2.Alkyi Ether Sulfates (or better Alkyl-Ethoxy-Ester-Sulfate)
They are similar to the previous ones, but thistiime sulfatation is carried out on a slightly etated (2-4 EO
groups) alcohol.

For instance sodium laureth sulfateiys-(O-CH,-CHy); -O-SQ- Na'
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The presence of the EO groups confers some nonabraiacter to the surfactant and a better toleramciavalent

cations. They are used as lime soap dispersingtage8DA) in luxury soap, bath creams and shampdbs.

ethoxylation step results in a mixture of oligomargd the final product contains species having ffbte 5 EO

groups. This allows for a more compact packinghefpolar heads at the air-water surface, in spitteocharge, a
characteristic which is associated with the exogéffeaming ability of these surfactants [8].

2.2.Cationic:hydrophilic head is positively charged

Cationic are formed in reactions where alkyl hadideact with primary, secondary, or tertiary fattgines. Here the
water-insoluble part of the molecule has a positirarge and the water-soluble part of the molesuteegatively
charged, thus giving it the name of a cationic azefactive agent. Cationic surface-active agemtsoe surface
tension and are used as wetting agents in acidameldiwever, a disadvantage of a cationic surfatgeaagent is
that they have no detergent action when formulatedan alkaline solution such as quaternary amomarsgalts[9].

2.2.1. Nomenclature for Amines and Non- Cyclic Ammaums

Most used cationic surfactants are fatty aminesiy #alts and quaternary derivatives. Actuallyyfattnines are not
cationic but anionic surfactants. However, theygeperally classified with cationic because theyrapstly used at
acid pH, in which their salts are cationic. The raenis labeled as primary, secondary or tertiarpeetvely when

the nitrogen is linked with 1, 2 our 3 alkyl groupisthe nitrogen possesses 4 bonds with C atomescompound is
called a quaternary ammonium. In an ammonium stractthe nitrogen atom gives two electrons to emshe

fourth bond, and thus remains with a positive chadjkyl-ammonium ions are produced in acid medioynthe

reaction of a proton with the amine. The resulsag (in general chloride or bromide) is solubleniater thanks to
the cation solvation [10].

2.2.2. Fatty Amine Synthesis
There are several methods. The mostly used inipeastarts from a fatty acid and Transforms it iamide, nitrile,
primary amine, secondary amine, tertiary aminefaradly quaternary ammonium [11].

2.2.3. Uses of Cationic Surfactants

It can be concluded from the previous sectionstti@tittainment of an amine o alkyl ammonium suafaicrequires
a chain of chemical reactions which are more o fdective and not necessarily complete. Consdéiguenly a
small part of the original raw material ends ughesdesired product. This is why cationic surfatsare in general
more expensive than anionic such as sulfonateslfatas. Hence, cationic surfactants are used iondpplications
in which they cannot be substituted by other stiafats, i.e. those which require a positive changa bactericide
action. They are found as antistatic agents inidadwfteners and hair rinse formulas [12]. They ased in textile
manufacturing to delay dye adsorption. In this mgplon they compete with dye and thus slow doweirth
adsorption and help attaining a uniform coloratibheir action as corrosion inhibitor in acid envingent is similar,
but in this case they compete with ldns. Collectors for mineral floatation are oft@mmonium salts or quarts.
Asphalts emulsions for roadway pavement and prietcbatings and paints are often stabilized bty famine salt
salts (at acid pH) or quats (at neutral pH). Bekmaium and alkyltrimethyl ammonium chloride or bride is used
as antiseptic agents, disinfectants and steriliziggnts. They are also incorporated as additivexanionic
detergents formulation for corrosion inhibition pases, and (in very small quantity) in anionic pevedi formulas
to synergize detergency [13].

3.Nonionic: hydrophilic head is polar but not fully charged

Nonionic surfactants have diverse uses in textled the volume used is large of the several tyfasonionic
surfactants. The alcohols ethoxylated acids, akemnioles, ethoxylated amines, amine oxides, polydtwyebated
alkyl phenols and the poly oxyethylenated linea e most common. The properties of a nonionifastant can
be tailored somewhat for a particular use by cdimigp the relative amounts of hydrophilic and hyphobic
character[14-18].

3.1.Ethoxylated Alcohols and Alkylphenols

3.1.1. Ethoxylated Linear Alcohols

Alcohols come from various origins, but today thaimpoint is to select those with linear alkyl gosuPrimary
alcohols have their -OH group at the end of thaérchBhey are generally prepared by moderate hydratien of
fatty acids, so called catalytic hydrogenolysisQ(2€6, 50 atom kJ and copper chromite catalyst):
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R-CO-OH + H—> R-CH,-OH + H,0

They can be prepared too by Ziegler hydroformytataf olefins (OXO process) or Controlled oxidatiof
paraffin's. Secondary alcohols, which have thebirbyyl group attached on the second carbon atomheofalkyl
chain, are produced by hydration of alpha-olefmsulfuric medium. The polycondensation of ethylexeale on
anhydrous alcohol is carried out in presence odlialine catalyst (NaOH, KOH, Na metal), in abseateair and
with caution. Since the probability of condensatisthe same for the unreacted alcohol as for éjrethoxylated
molecules, there is a large distribution of oligosnelrhe most used alcohol is the so-called tridelcarctually a
C12-C16 mixture. The ethoxylation degree rangemfieON = 6-10 for detergents, EON > 10 for lime soap
dispersants, wetting agents and emulsifiers. Fogrability passes through a maximum for a propeoxttation
degree. For dodecanol, it is EON = 30.[19,20]

3.2. Ethoxylated Alkyl- Phenols
Phenol (or hydroxybenzene) is mostly prepared sgbaproduct of acetone manufacturing via the peaiion of
cumene (isopropyl benzene).

Ethoxylated alkyl-phenols are produced by two walepending on the available raw material. The fingthod
consists in alkylating the phenol according to sikeel Friedel-Crafts reaction the second methodist&in adding
an alpha-olefin such as propylene trimer or tetraroe isobutylene dimer, on an aromatic ring. Ttashnique
results in nonyl, dodecyl and octylphenols, witlarirhed, thus non-biodegradable alkylates. One @fntlost
common alkyl phenol has been for many years th@dgi-phenol produced by the Friedel-Crafts alkigla of
phenol by isobutylene dimer. As seen in the follogvformula this substance exhibits two tertiaryboar atoms
which are a challenge to biodegradation [21].

3.3. Ethoxylated Thiols

Thiols (the alcohol structure in which the O ata@réplaced by a S atom) can be ethoxylated jusicahols or
phenols. The corresponding products are excelletgrgents and wetting agents, which are used insingl only,
since the possibility of releasing stinking mereayst bar them from domestic use. Ter-dodecyl meacapith EON
= 8-10 exhibits a good solubility in both water ardanic solvents. Moreover it is an excellent stdal detergent.
It is use in raw wool treatment and agrochemicableians, in which its wetting ability enhances ttieansing
action[22].

4 AMPHOTERIC:

Amphoteric surfactants have both cationic and dnigenters attached to the same molecule. Theriatfart is

based on primary, secondary, or tertiary aminequaternary ammonium cations. The anionic part cambre

variable and include sulfonates, asinCHAPS(3[Chalapropyl)dimethylammonio]-1-propanesulfonate). @th
anionic groups are sultaines illustrated by cocamidpylhydroxysultaine. Betaines, e.g. cocamidopltogtaine.

Phosphates lecithincarboxybetaines and sulfobetaiimethe last years there has been a growingeisttén the

property of amphoteric surfactants in relationheitt applications in personal-care and house hetdrdency. An
important property of the amphoteric in the ioniaatstate of their molecules, which is dependenthenpH of the
solution. One way to determine the ionization stat® experimentally obtain the neutral-izatioitrgtion) curves
for the amphoteric surfactant solution [23]. Otheethods described in the literature are infraré&) @nd proton
magnetic resonance (PMR) spectrometry in particute IR spectra exhibit absorption bands due t@O€@nd

N+H2 groups. All these methods give information atttihie ionization state of the surfactant molecitethe bulk

of solution, which could be markedly different frothe ionization state of the same molecule whels it
incorporated in to an adsorption monolayer propsridf this type surfactants are: good detergeneyniiag

properties and foam stabilization hard water combpiy, mild, reduction of irritation of anionicugfactants to skin
and eyes, viscosity builder for anionic surfacsastlutions. Conditioning effect, compatible wéthionic, nonionic
and cationic surfactants, applicable in a wide pitye and excellent biodegradability [24-25].

4.1.Amino Propionic Acids

The general formula for amino propionic acids is"RNH,-CH,-COO-. Their isoelectric point is around pH = 4.
They are soluble in acid or alkaline solutions. yYtaelsorb on skin, hair, and textile fibers. Theg ased as
antistatic and lubricants for hair and fabrics. Toeelecyl amino propionic acid is used in cosmedisvetting agent
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and bactericide. At high pH it is good detergerd &aming agent. However, due to their carboxytiayroups,
these surfactants are sensitive to divalent cd@6hs

4.2.lmino Propionic Acids

Their general formula is HOOC-GHCH,-RN+H-CH,-CH,-COO-. Their isoelectric point is around pH = ZFBey
are thus more water soluble than the previous oftesy are used as textile softeners. Dicarboxyimgounds of
alkyl imidazole, in which the alkyl group is locdten the carbon placed between the nitrogen atamasused in
cosmetics and deluxe soap bars [27].

4.3.Quaternized Compounds
Quaternized compound have similar structures. Thst important are betaines and ulfobetaines oirtasiyr which
have a single methylene group between the acidrenduaternary ammonium [28].

5.REACTIVE
The reactive softeners are usually applied in paengfinishes. They are resistant to washing (encbntrary of
others) and react to cellulose fibre. Beyond tHeedftect, they have a slight hydrophobic finish.

6.APPLICATION SURFACTANTS

6.1.Softening finishes

Finishing is a comprehensive term referring to phecesses which fabrics undergo after producti@j. [@/hile

resins are applied to nearly all knitted and wogends during manufacture to add body, some residssarface-
active agents serve to soften fabrics. Textil¢es@drs, a result of chemical technology, have hesenl industrially
for almost 40 years[30]. A fabric softener is omets product designed to increase the consumeirsasdion with

the wash, while most fabrics today receive centasin finishes and softening agents in the manufenx process.
Softening finishes are among the most importanteafile chemical after treatments with chemicaltesoérs;
textiles can achieve an agreeable, soft hand(supliat, sleek and fluffy),some smoothness, méeilfility and

better drape and pliability. Softeners provideirthreain effects on the surface of the fibres. Snsalftener
molecules, in addition, penetrate the fibre andvid® an internal plasticization of the fibre formgimpolymer by
reducing of the glass transition temperature T@3[lSofteners, with hydrophobic characteristics feona

pleasingly soft bulky and sometimes fatty to thecto Softeners, with hydrophilic characteristiagvide generally
a drier touch and very often they are designatddsassoft. Pharmaceutical. Applications of gerainifactant. Most
of the softening products present analogous cheniatits to a detergent. A long aliphatic chain anldydrophilic
part. Its classification is usually based on chiargstics from the hydrophilic part [33].

6.2.Surfactants/salt auxiliaries as lubricating agets in warp sizing

Fatty lubricants, such as waxes and oils, are egpd warp yarn to reduce end that fatty lubricamésnecessary to
prevent wear on machine parts and friction betwgmm surfaces and warp-yarn abrasion. Weaving machi
accessory surfaces. The removal of fatty lubric&ats finishing mills would prefer to have no fabis a difficult
procedure for the fin fats on the woven goods foeelite is her. Both finishers and weavers prefeibéacant for
warps which can be applied in sizing as currentitants are and which meets the necessary prefeguid sizing
materials for weaving but can be easily washed asaing finishing. The use of salts and other tetdgtes as
additives to reduce interfacial tension in the preg of surfactants is well known with the usingfatant
lubricants, enhanced by salt auxiliaries whichvaed known from detergency theory offers a promispossibility
for lubricating warp sizes, enhancing their abnasiesistances in weaving and permitting easier vamm
finishing.[34-37].

6.3.Surfactants in sewage sludge

The literature concerning the fate of surfactantséwage sludge amended soil is heavily biasedrttsatae study
of LAS with other surfactants receiving little oo mttention. Due to their amphiphilic nature sotdats in raw
sewage can adsorb to the surface of resident platiicmatter. Surfactants may also precipitatefsolution in the
presence of metal ions (particularlyCa2%). Suchab®r may result in a significant proportion oetburfactant
load of raw sewage being associated with the pdatie fraction. A common initial step in a WWTPtle removal
of particulate matter in primary settling tanksu®ie collected from these tanks is relatively rictsurfactant.
Treatment of such sludge is commonly anaerobicstiige at elevated temperature. Many common saféstused
are easily biodegradable in aerobic conditions due to restricted metabolic pathways the majoriies not
degradable under anaerobic conditions. Therefstelge treated anaerobically may still be relaiveth in
surfactants post treatment. Matthews [38] repatttet! during 1977 of the1l.3 M tons of sewage slyslgeluced in
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the UK45% was disposed of as a fertilizer to adtical land. The remaining 55% was disposed oflaiai¢lisites
or incineration. Anaerobically digested sludge (ergight) can contain 0.3"1.2% LAS [38-42].The aiddit of
anaerobically digested sewage sludge to agricultaina is a large potential source of LAS and othgfactants to
the soil environment.

6.4.Particulate soil detergency

Particulate soil and fabric (cotton) normally acgua negative charge in neutral or alkaline aqueuadium.
Cellulosic material (cotton) is a natural polyma&idpng chain made by linking gfD-glucose monomer molecules.
The chain length in cellulose varies greatly, frarfew hundred sugar unit to 6000 for cotton. ThHeukese chain
contains polar hydroxyl groups, which develop negatharge in water. The negative charge of sail afric is
further increased by adsorption of anionic surfatstaThe corresponding increase in mutual repulsioasponsible
for an increase in the washing effect of detergency

6.5.Herbicide dispersions

In the present day success of weed control teciggatoagriculture is attributable to the developinand effective
use of organic herbicides, then, to the use ofibield adjutants, particularly, surfactants. Sudats perform a
number of different functions in herbicide dispers. Surfactants are primarily used in agueousedsgpns where
they reduce the surface tension and consequewtigare spreading and wetting of the weed surfdde.résult in a
uniform coverage of weed surface, greater absorpteEduced rate of evaporation and other desirefidets) [43].

Surfactants help herbicides molecules to penethateigh the waxy surface of leaf. In nitrogen canitey fertilizer

(ammonium sulfate) surfactant blends help the ggrocompound to penetrate through the leaf surfaeeerally,

mixture of nonionic surfactants is used in thesgiagtions.

6.6.Nonionic surfactant-enhanced in situ flushing ta diesel contaminated site

A type of remediation technology, surfactant enleanfflushing is modified from the conventional pump &eat
method and is applied in the removal of NAPLs freail and groundwater.Researches that have achieeéd
established success in the cleanup of genuineltaotinated sites are rare [44]. The 2 of NAPL disttion in a
contaminated site is essential to attain the higlee®l of clean up and the most important factmatrolling the
NAPL distribution in the subsurface are geologibaterogeneities. Thus, to achieve a successfuhueaf a
contaminated area, the design of a surfactant-eeliafiushing process must take the heterogeneopenyof a
given site into consideration [45-48].

6.7. Amphoteric surfactants in detergents with indiect UV detection

Using amphoteric surfactants in consumer productstaining anionic surfactants (e.g., sodium alkithee
sulfate),nonionic surfactants (e.g., alcohol ettabe) and other additives (e.g., hydrotropes) wasopmed. The
accuracy and precision were tested using commbrcelailable and chemically defined hand dishwashing
detergents and shampoo. It should be noted thgttbalamphoteric peaks were detected and no peatsponding
matrix and other surfactants was observed in theldped method. In this analytical condition, thesitively
charged amphoteric surfactants migrate toward titotic end but anionic and nonionic componentsnogn
migrate toward the detector under the very sloiecten osmotic flow condition. As a result, the peakiginating
only from the amphoteric surfactants were obsethedigh all the products consist of various raw mal® The
content values of the amphoteric in the producte@und to be from 98 to 102% of the expectedesml[49].

6.8.Petroleum Industry

Applications of surfactants in the petroleum indysire of great practical importance and are alsiteqdiverse,
since surfactants may be applied to advantage ghaut the petroleum production process in resesydairoil and
gas wells, in surface processing operations, arehiironmental, health and safety applications. Chkéflies are
important in virtually all of the petroleum indugtsurfactant applications. For example, a numbampiroved or
enhanced oil recovery processes involve the usaidéctants including micellar, alkali/surfactaatfgmer (A/S/P)
and gas (hydrocarbon,,])CO, or steam) flooding. In these processes, surfactarst usually be present at a
concentration higher than the CMC because the ggeaffect of the surfactant, whether in interfat@nsion
lowering [50] or in promoting foam stability [51js achieved when a significant concentration of ethés is
present. The CMC is also of interest because aterdrations. Some examples of surfactant appliegstia the
petroleum Industry in Gas/Liquid systems are praayoil well and well-head foams ,oil flotation pess froth
distillation and fractionation tower foams ,fuel and jet fuel tank (truck) foams, foam drillingiitl, foam acidizing
fluid, blocking and diverting foams gas mobilityrdool foams. Some examples in the liquid/liquidteyss are
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emulsion drilling fluids, enhanced oil recoverysitu emulsions; Oil sand flotation process slurilysand flotation
process froths well-head emulsions, heavy oil jgekemulsions, fuel oil emulsions, asphalt emulsiaih spill
emulsions and tanker bilge emulsions. Liquid/sdigtems are reservoir wettability modifiers, resenfines
stabilizers, tank/vessel sludge dispersants atithgrmud dispersants [52-54].

CONCLUSION

The purpose of this study is introduction surfattamnd their application. Surfactants can usediftesing finishes,
Lubricating agents in warp Sizing, sewage sludgel particulate soil detergency. Most using surfiasistan the
textiles are softeners. A softener’'s active inggatlior compound deposition in the rinse cycle carvéry high;
approaching 90% in some cases the rinse depositmrided by a liquid fabric softener provides anattage over
dryer sheet softener deposition.

REFERENCES

[1] AM Schwartz; JW Perryinter Science publishersl954 31(11), 579-586.

[2] HC SpeelReinhold Publishing Corp, New YoQ52227-254.

[3] FR SchroTenside Surfactant Deterd.995 492-497.

[4] W Kupfer. Tenside Surfactant Deterd.990 297-300.

[5] BW Topping, J Waterslenside Surfactant Deterd.982 164-169.

[6] LH Huber.Oil Chem. Soc J1987, 61, 377-382.

[7] VC Ginkel; DR Karsa; MR PorteBlackie Academic and Professiondl995 183-203.

[8] B Giri; KS Patel; NK Jaiswal; S Sharma, B AmeadVS Wang; LM Simonich; BRT SimoneiAtmospheric
Res.2013 12(3), 312-324.

[9] A Ali; M Tarig; R Patel; AFirdoosColloid Polymer Science2008 183-286.

[10] T Sakai.Separation Science and Technolod®83 735-764.

[11] Harada HEIsever J.200Q 757-762.

[12] X Liu. Advanced Materials199810(4), 313—-316.

[13] M JohnsonMaterials and Methods2013 1-18.

[14] MS Bakshi; J Singh; G Kau€olloid and Interface Science 2005 284(2), 403-412.

[15] D Lichtenberg; RJ Robson; EA Dennis. Solulation of Phospholipids by Detergents Structural ldimeetic
AspectsBiochimicaetBiophysicaActa 1983 737(1285-304.

[16] MS Bakshi; G Kaur; | AhmadColloid and Surfaces J2005,253(1),1-8.

[17]CH Xiaogiang; K Sunwoo; K MinJung; K Joohee; S#oun; K Heejin; JK Sung; L JinYong; Y Juyoung.
surfactants communication201Q 122(8),1422 —-1425.

[18] D Price.chemical publishing Co New York952 231-248.

[19] EG Lomax.Surfactants Science SerieslP96,59(3). 353-373.

[20] T Okumura; K Tajima; T SasakBulletin of the Chemical Society of Japatf47 47(5), 1067-1069.
[21] IA Khan; R Mohammad; MS Alam; K DirChemical Engineering J201Q 55(2)370-380.

[22] D Danino; Y Talmon; R Zand.angmuir J.,1995 11(3), 1448-1456.

[23] FM Menger; CA LittauAmerican Chemical Society 1991, 113(1),1451-1452.

[24] AM Schwartz; JW PernpPublishers Inc, New Yorki949 43-46.

[25] AR Markezich; MM SmithAmerican Dyestuff. Reporte.996 5(3), 299-305.

[26] Rj Harper; EJ Balanchard; JT Lofton; A Gloriaextile Research J1967,17(3), 233-241.

[27] ER Trotmantextile fibres.London,1948 587-595.

[28] MJ RosenJohn Wiley and Sons, 351-453.,1978,

[29] F Bronner; M Peterlik]. Biomembranes Re4987, 139-147.

[30] U Alon; J ChanCRC Press Boca Ratorl993268-269.

[31] PJ MatthewsWater Sci Technol1,993 15135-15149.

[32] McEvoy; W GigerNaturwissenschaf Terl985 72(1), 429-431.

[33] H Henau; E Matthijs; WD Hopping\nal.Chem Res1986 26(2), 279-293.

[34] NV SonntagMarcel Dekker, New York1988 237-276.

[35] L Minhee; K Hyunmin; D Wonhondzlsever J.2005 39(1), 139-146.

[36] AS Abdul; CC AngJ. Ground WaterResl1994,32(5), 727-734.

[37] CW FetterNew Jersey1998 113-119.

639



Reyhaneh Azarmiand Ali Ashjaran J. Chem. Pharm. Res., 2015, 7(2):632-640

[38] JC Fountain; RC Starr; TM Middleton; MG Beigini; C Tayler; D HodgeGround Water J.1996 34, 910—
916.

[39] BH Kueper; D Redman; RC Starr; S Reitsma; MyMaround Water J.1993 31(2),756—766.
[40] LL SchrammChemical Society, Washingtot992 231(5) 79-113.

[41] HB Hallows.Textile Manufacturer J1965 91(2), 73-75.

[42] Coldwell; A Carol.Unpublished Master's Thesis, Texas.Tech Univergi®s8

[43] U Alon; J ChanCRC Press,Boca Ratori993

[44] HdeHenau; E Matthijs; WD Hoppinnt. J. Environ. Anal. Chem1986 26(2) 279-293.

[45] LL SchrammIndustry.1st Eddition, Americarl994 3-45.

[46] K C Huang; CM Lin; HK Tsao YJ ShenGhemical PhysicsJ2009 130(J), 1-10.

[47] E Alami; H Levy; Zana; R Skouliotkangmuir J.,1993 9(1),940-944.

[48] D Danino; Y Talmon; R ZandangmuirJ., 1995 11(1), 1448-1456

[49] FM Menger, JS KeipeAngewandteChemie, International Editio000;1906-1920.

[50] FM Menger, CA LittauAmerican Chemical Society 1993 115(1),10083-10090.

[51] AD Miller. Human Gene Therapy comes of A¢dature J.,1992 357(1), 455-460.

[52] Abdallah; B Sachs; L; BA DemeneiRiology of the Cell J.1995 85(3),1-7.

[53] Y KanedaCurrent Molecular Medicine J2001, 15(4), 493-499.

[54] EG. Lomax2 end Eddition, Marcel Dekker publisher, New YctR96 130-134.

640



