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ABSTRACT

Inhibition effect of recycled poly ethyleneterphthalate(PET) with both of
Diethanolaming(DEA) and Triethanolamine (TEA)(ratiosof 1:2 wt %) fol-
lowed by etrification with stearic acid to give (D,Sand T,S)on the corro-
sion of mild steel hasbeen studied in 2 M NaCl solutions. Theweight loss,
potentiodynamic polarization techniques and open circuit potential mea-
surements have been used. The results showed that the inhibition of the
prepared recycled compounds (D, S& T,S) occurs through adsorption of
the inhibitor molecules on the metal surface and the inhibition efficiency
was found to increase with increasing the inhibitor concentrations and
temperature as well as these inhibitors act as mixed-type. The adsorption
of these compounds on the metal surface is found to obey Langmuir ad-
sorption isotherm. Thermodynamic functions for both dissolution and ad-
sorption processes were calculated. The obtained results from weight loss
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and potentio-dynamic polarization techniques are in a good agreement.
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INTRODUCTION

Stedl isone of the most widely used material s of
construction and frequently used in manufacturethe
pipelinesdueto theaggressvenessof theliquidswhich
carried by them. Theseliquids may be petroleum con-
taining sul phur or water containing chloridesand sulfate
anions. Themainprobleminusngmildsted inacidic
solutionisthat of uniform corrosion. A possiblesolution
to protect steel from acidic environment isthe applica-
tion of corrosoninhibitorsor coatings.

Inhibition of mild stedl corrosion in aqueous solu-
tionsby organic™4 andinorganic® compoundsaswell
assynergeticinhibition®® wasstudied. Theinhibition
of steel corrosioninacidic solution wasstudied in con-
siderable detail®. In the previous workg® 1, Poly
(ethyleneterphthalate) (PET) plastic wastewasused as
acheap and safe corrosion inhibitorsfor C-sted inhy-
drochloricacid (1M HCL)and nitric acid corrosveme-
dium.

PET iswidely used in the manufacture of high-
strength fibers, photographic films and soft drink
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bottles*. Thedisposd of alargenumber of PET bottles
causesseriousenvironmenta problems. Therefore, vari-
ous methods used to recycle PET bottleg**19,

Theaddition of inhibitor compounds may reduce
the partid anodic (anodicinhibitor), thepartia cathodic
(cathodicinhibitor) or thetwo partial reactions(mixed
inhibitor). Inmany cases, theinhibitionisrelated to ad-
sorption of theinhibitor onthe metal surfaceforminga
barrier layer which separatesthe metal from the corro-
sivemedia According to thetype of inhibitor species
and the nature of metal and alloy, adsorption may be
chemical or physical adsorption(6-21,

Inthe present work, Diethanolamineand Trietha-
nolamine (DEA and TEA) wereused to convent PET
waste to water soluble oligomers followed by
edtrification of the productswith stearicacid and evalu-
ation of the obtained ester(D2S and T2S) ascorrosion
inhibitorsfor mild steel in NaCl solutionsat different
temperatures.

EXPERIMENTAL

Materials

Poly(ethyleneterphthalate) (PET) wasteiscollected
from beveragebottles. Diethanolamine(DEA), Trietha-
nolamine (TEA) and manganese acetateand stearicacid
were purchased fromAldrich Chemica Co. Ltd. (UK)
England. sodium chloride (NaCl Shinyo Pure Chemi-
cals, 99.99%).

Recycle process

Poly(ethyl eneterphthal ate) wasteis converted to
glycolyzed oligomersproducts (D, and T,). Inthisre-
spect, PET bottlewas depolymerized (1 wt% of PET:
2wt% of DEA or TEA) using 0.5% of manganese ac-
etate asacatalyst. Thereaction mixtureswere mixed
into reaction flask fated with mechanical stirrer, ther-
mometer, condenser and nitrogen inlet. Thereaction
mixtureswere heated under vigorousstirringin nitro-
gen amosphere at temperaturesfrom 170-190°C for
4h and at 200-210 °C for 3h. The temperature of the
reaction was lowered to 100 °C for 1h; the mixture
was allowed to cool at room temperature?-23, (D2S
andT2S)were prepared by esterification of 0.1mol of
D2 and/orT2with stearic acid 0.1mol inthe presence

of 1%(by weight)of p-toluenesulfonicacid (PTSA).
Research & Reotews On

The reaction mixture was heated up to140 °C to re-
movethetheoretica condensed water using Dean-Stark
separator. The reaction mixturewas cooled to room
temperature. The productswere precipitated by using
methanol as non-solvent to remove unreacted materi-
as. Thechemical structureof theused inhibitorsisas
follows

D2S

HO-CH,CH,-NH-CH -CH -O-{-CO Ph-CO-O-CH,-CH,-O-
Jn-CH,-CH,-NH-CH-CH -OCO (CH,) . CH,

T2S

[HO-CH,CH ]2-N-CH -CH,-O-[-CO Ph-CO-O-CH -CH -O-
Jn-CH,-CH-N-[CH,-CH -OCO (CH,) , CH ]2

Weight loss measurements

Mild steel dloy with the dimensionsof 2x2x0.05
(cm) with chemica compostion (wt %) of 0.17 C, 0.057
Mn, 0.011 P, 0.005 Sn, 0.043 Cu, 0.002 M0,0.011 Al
and 0.027 Ni. Thesampleswere polished successively
with fine grade emery papers, cleaned with acetone,
washed with doubledistilled weter, dried, weighed and
thenintroduceinto test solution. Weight loss measure-
ments were carried out in a double wall glass cell
equi pped with athermostat-cooling condenser.

Potentiodynamic polarization measurements

Theworking el ectrode was made from mild steel
rod that hasthe same compaosition asmentioned in point
2.2. Therod was axialy embedded in araldite hol der
to offer an activeflat disc shaped surface of anareal
cn?. Prior to each experiment, theworking e ectrode
waspolished successively with fineemery paper, rinsed
with acetone, washed with doubledistilled water and
finally dried beforedipping into thedectrolyticcell. A
platinum wirewas used as acounter el ectrodeand a
saturated calomel electrode (SCE) as the reference
electrodetowhichal potentialsarereferred.

The electrochemical experimentsare performed
using radiometer andytica, Voltamaster (PGZ301, DY-
NAMIC ELSVOLTAMMETRY). The experiments
were carried out by changing the el ectrode potential
automaticaly from thestarting potentia towardsmore
positivevaluesat therequired scan ratetill theend of
theexperiments.

Open circuit potential
The potential of steel electrode was measured
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against saturated cdomed dectrode (SCE) in2M NaCl
solution in absence and presence of 250 ppm of both
D2Sand T2Sinhibitorsat 25 °C. All measurements
werecarried out using Multi-tester until the steedy-state
potentia sarereached.

RESULTSAND DISCUSSIONS

Evaluation of theprepared oligomersascorroson
inhibitors

Theuse of inhibitorsisone of the most practical
methodsfor protection against corrosioninacidic me-
dia*®. Thechoiceof theinhibitor isbased on two con-
dderations.

Firgt: it could besynthesized conveniently fromrda
tively chegpraw materias,

Secondly: it containstheelectron cloud onthearo-
maticring or the electronegative atomssuchasN, and
O, intherelatively long chain compounds™. In this
respect, the present corrosion inhibitorsweredesigned
to preparefrom recycled PET waste and introducing
DEA and TEA followed by introducing stearatevia
edrificationwith stearicacidintheir chemica structure
toincreasetheir abilitiesto solublein water and touse
ascorrosoninhibitorsfor mild steel. The corrosion of
mild sted in 2M NaCl Solution at different tempera-
tures was studied by weight loss and by

potenti odynamic pol arization.
Techniques

Weight loss measur ements

Inthe present work, two samples, D2Sand T2S,
weregpplied ascorrosioninhibitorsfor mildsted. The
2M NaCl Solution wasused asablank solutionfor the
wel ght loss measurements. For different concentrations
from the prepared oligomers, 50, 100, 150, 200, and
250 ppm were prepared by dilution the required vol -
ume of each compound. Weight loss (mg/ cm?) of the
surface areawas determined in an open system at vari-
oustimeintervals. Weight loss of the steel samplever-
sustimeof immersonwasplottedinFigures(1, 2). Itis
evident from these Figuresthat in all cases. Theweight
lossincreaseswith increasing thetime of immersion.
The curvesobtained in the presence of additivesfal
significantly below that of freeacidinall cases. Inthis

= Pyl Paper

15

=
ha
s

4 § 4 7 g
Time, (Days)

Figurel: Weight loss-time curvesof mild steel alloy in 2M
NaCl Solution in absenceand presence of different concen-
tration of inhibitor T2 Sat 303 K.
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Figure2: Weight loss-time curvesof mild steel alloy in 2M
NaCl Solution in absenceand presence of different concen-
tration of inhibitor D2Sat 303K.

respect, theincrease of the additive concentration was
accompanied by adecrease of weight lossand anin-
crease of the percentage of inhibition2?,

The curvesobtained in the presence of additives
fall significantly below that of freeacid inall cases. In
thisrespect, theincrease of the additive concentration
was accompanied by adecrease of weight lossand an
increase of the percentage of inhibition®. Thecorro-
sioninhibition efficiency (%I E) was cal cul ated by the
followingequation:

%I E = ((Aw-Awi)/ Aw) X100 @

Where Aw and Awi are the weight loss per unit
areain absence and presence of theinhibitor respec-
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tively. Aw can be cd culated from thefollowing equa-
tion:
Aw=wb-wa 2

Wherewb and waarethe weight of the specimen
before and after reaction, respectively. The obtained
dataof (%IE) andrateof corrosion (R, .) of both D2S
and T2Swere summarized and listed in TABLE (2).
Thedatashow that R . valuewasdecreased within-
creaseof inhibitor concentrationsandincreasewithtime.
Ontheother hand, theinhibition efficiency wasincreased
withincreasing of inhibitor concentrations. Sothat the
inhibitor compounds may be chemically adsorbed on
thestedl surfaceand cover somesitesof theelectrode
surface. Thechemical adsorption can beexplained on
thebag sof theeffect of chemical structureof inhibitors
onitsinhibition efficiency. Inthisrespect, the benzene
ring and the carbonyl group (C=0) of D2Sand T2S
oligomerscanformabig () bond accordingly, not only
the () of benzene and carbonyl enter unoccupied or-
bita of iron, but dso, thert* orbital can accept the elec-
tron of d orbital of ironto form feedback bonds, which
produce morethan one center of chemical adsorption
onthested surfaced?!. Onthe other hand, the corro-
sioninhibition efficiency of the prepared oligomers of
D2Sisgreater than T2Sat lower surfactant concentra-
tion, (50- 250) ppm, aslistedin TABLE (1).

This can be attributed to the presence of trisubsti-
tuted ethylenegroup attached to nitrogen group of PET
which decreasethe basicity of aminegroupsof T2S
due to steric effect!?d. If one supposes that the ad-
sorption of inhibitor followsthe Langmuir adsorption
isotherm, the surface coverage could be given by the
equiation:

Ci/l9=(1/K_)+Ci )

Where, Ci istheinhibitor concentrationand K
isthe adsorption equilibrium constant. The degree
of surface coverage (0) for different concentration
of theinhibitorsin acidic media?®, has been evalu-
ated from weight loss measurements by using the
following equation:
0=1- (Awi/ Aw) 4

Careful inspection of theseresultsshowed al sothat,
inhibition efficiency increaseswith increasment of both
inhibitor concentration and surface coverage (0).

Inthe present work, it was observed that, all iso-

therms have slopelessthan unity the deviation from
Research & Reotews On
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TABLE 1: Degreeof surface coverage () and percentage
inhibition efficiency (%1 E) of theinhibitorsT2Sand D2Sin
2M NaCl at 303K, obtained from weight lossmeasur ements
after 7 days.

Corrosion
Compaun S 0 el e, 0 %le
cm-2 day-1
BLANK 0 0 27.9 4 0 0
50 0.74 8.7 13 0.58 58.3
100 1.44 7.9 11 0.61 60.9
T2S 150 22 6.6 0.93 0.64 64.9
200 297 5.8 0.77 0.67 67.3
250 32 4.2 0.68 0.71 71.2
50 0.32 7.3 0.8 0.58 67.8
100 0.64 6.8 0.71 0.61 69.7
D2s 150 0.94 6.8 0.68 0.65 70.2
200 13 6.7 0.58 0.67 72.3
250 1.8 6.2 0.48 0.75 75.8

unity may beexplained on the basis of interaction be-
tween the adsorption specieson metd surface®l. The
results of dissolution of carbon steel in2M NaCl in
presence of D2S and T2S might to interpret on the
basisof interfaceinhibition mode. Theinhibitorsare
acting effectively at themetd solutioninterface. Accord-
ingly, asmall concentration of inhibitorsexhibitsan ef-
fectivecorrosoninhibition. Thismay beduetothefor-
mation of adsorbed monolayer a the metal surfacein-
terface. The surface coveragevalues (0) were tested
graphicdly for fittingasuitableadsorptionisotherm. The
relation Ci/ 0 against Ci wasillustrated in Figure[3].
G -

5

-
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T15

Ci,molfL X104
Figure3: Langmuir adsor ptionisotherm for T2 Sand D2S
inhibitors
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Effect of temperature

Influence of solutiontemperature on thecorrosion
behavior of carbon steel in 2M sodium chloride solu-
tion was studied by theweight lossmethod over tem-
peraturerange (303—333K). The data display that the
rate of corrosion decreases with an increase in tem-
peraturefrom 303 to 333K asrepresented in TABLE
(2). Also, the Figures (4-5) indicate that the weight
lossesof mild sted in 2M NaCl increasewithincreas-
ing temperaturein case of blank. Theresults of mild

Tima, iDaysl
Figure4: Weight loss-time curvesof mild sted alloy in 2M
NaCl in the presence of 250 ppm of inhibitorsT2Sat differ-
ent temperatures

1 2 1 i L] L] T ]

Time, |Daya]
Figure5: Weight loss-time curvesof mild stedl alloy in 2 M
NaCl inthe presenceof 250 ppm of inhibitorsD2Sat differ-
ent temperatures.

= Pyl Paper

stedl inhibition efficiency of 250 ppm of the prepared
oligomersat different temperaturesshow that theweight
losses decrease (corrosion rate) with increasing tem-
peraturefrom 303 - 333K which indicate chemical ad-
sorption4,

Activation energy of corrosion

Corrosionisan eectrochemical phenomenon and
followsthelawsinchemicd kinetics Thecorrosonrae
increaseswith temperature asaresult of decreasing the
apparent activation energy, Ea* of the chargetransfer
reactions. Increasing of thetemperature also enhances
therateof H* iondiffusion tothe metal surfacebeside
theionic mobility, whichincreasesthe conductivity of
theedectrolyte. Theeffect of temperature ontheinhibi-
tionefficiency of corrosoninhibitorsisimportant inelu-
cidation of the mechanism and kineticsof their action.
Moreover, at lower temperature, absorbed hydrogen
atoms (exothermic process) blocked the cathodic area.

Theactivation energy (Ea) can becalculated from
Arrheniusequation.
logR_.=l0gA-Ea/2.303RT 5)

A ispre-exponentiond factor related to concentra
tion, steric effect and metdl surface characteristics, etc.
Plottingof logR __ . against 1/T for thefreeacid solu-
tion (blank) and 250ppm of the D2 and T2 inhibitor
wasrepresentedin Figure (6). Theactivation energies
werecalculated and listed in TABLE (2). Theresults
showed that, the values of activation energy (Ea*) in-
creaseinthesameorder of increasing theinhibition ef-
ficiency of theinhibitors. It isa so indicated that the
whole processiscontrolled by surface reaction®!,
TABLE 2: Degreeof surface cover age () and per centage of

inhibition efficiency (%1 E) of theinhibitorsT2Sand D2Sin
2M NaCl at different temperature

Eact

Rcorr. -
Comp ) i Log Ive,
ound T, oK x10-3 mdgé.lcr_rlz. Reorr- %IE 0 k.J.
Y mol-1
303 3.3 0.68 -0.1674911 71.2 0.712
T2S 313 319 0.61 -0.2146702 73.8 0.798 1229
323 3.095 056 -0.251812 79.8 0.798
333 3.003 0.49 -0.3098039 82.6 0.826
303 3.3 0.48 -0.3187588 75.7 0.757
313 319 041 -0.3872161 79.6 0.796
D2S 131.6
323 3.095 0.38 -0.4202164 82.4 0.824
333 3.003 0.31 -0.5086383 85.6 0.856
B Research & Reotews On
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Figure6: relation betweenlogR . against UT at different

temper aturein presenceand absence of 250 ppm of D2Sand
T2S.

Thermodynamicfunctionsof activation

Thefreeenergy of adsorption (AG*) at different
temperature was cal culated from the following equa-
tion:

AG*=RT (logR _, .~ log KT/h)
K, equilibrium congtant, valuesisgiven by

e
" Ci(1-0)
Thevauesof Eaand AG* were listed in TABLE
(3). Thenegativevauesof AG* indicatethat the spon-
taneous adsorption of inhibitorson thesurface of mild
ded. Thenegativevauesof AG* dsosuggest thestrong
interaction of theinhibitor moleculesontothested sur-
facd®!, Thethermodynamic functions, entropy of acti-
vation, AS*, enthalpy of activation, AH* and free en-
ergy of activation, AG* is calculated from thisequation:
AH* =Ea* +RT 8)
Where, Ristheuniversa gasconstant. Entropy of
inhibitor adsorption (AS*) can be calculated using the
followingequation:
AS* = (AH* -AG*)/T 9
Thecaculated datawerelistedin TABLE (3). All
obtained datashow that AS values are positive and in-
creased by increasing thetemperaturewhich indicate
that theinhibitorsmore oriented and moredisordered
on the surface of themetal. TABLE (3) show that AH
hasnegativevaues, whichindicated that, thereaction
isexothermic. Onthe other hand, the negativevaue of
AH indicated that the adsorption of inhibitors is chemi-

©
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cal adsorption and the surfactant formsstable layer at
thesurfaceof steel. Thisbehavior protectssteel form
theenvironment (sodium chloride solution) and decrease
thecorrosionrate.

TABLE 3: Thermodynamic activation parameter sfor mild
steel in 2M NaCl in absenceand presence of 250 ppm of the
inhibitor sat different temperature.

AG*, k.J. AH* k.J. AS k.J.

Temp.,

Compound °K E* mol-1 mol mol.k-1
303 -39.04 -21.1 0.187
Blank 313 20.23 -39.07 -21.5 0.196
323 -40.1 -22.1 0.194
333 41.8 -22.8 0.192
303 55.6 -23.4 0.13
313 58.7 -24.6 0.12
25 323 128.9 61.6 -25.2 0.132
333 63.9 -26.8 0.13
303 64.2 22.8 0.14
313 72.3 24.2 0.15
D2S 131.6
323 73.8 26.3 0.14
333 75.2 27.6 0.141

Potentiostatic polarization measur ements

Anodic and cathodic pol arization curvesfor mild
stedl in2M NaCl with and without various concentra-
tionsof usedinhibitorswererepresentedin Figures(7,
8). The curveswere swept from-750t0 0.3V (SCE)
with scanrateof 20mV's-1. Figures(7,8) illustratethe
effect of adding progressive addition (50— 300ppm) of
selected inhibitorson the cathodic and anodic pol ariza-
tion curves of steel alloy in 2 M NaCl at 30°C. The
addition of the used inhibitorsdecreasesthe corrosion
current densities(l ) and shiftsthe corrosion potentid
(E,,,) towards more positivevalues. Furthermore, it
wasasofoundthat dl inhibitorsbehaveas mixed-type,
i.e. both cathodic and anodic polarization curves are
affected by theinhibitord?. Thevariablevauesof the
cathodic Tafel dopessuggest that theinhibition action
of such compounds occurs by simpleblocking of the
electrode surface ared?. The cathodic current—poten-
tid curvesgiveriseto parale Tafd lines, whichindicate
that hydrogen evol ution reactioniscontrolled®. Addi-
tion of inhibitorsunder study increasesboth the cathodic
and anodic over potential of mild sted dloy and causes
displacement of the cathodic and anodic polarization
curves. Therefore, theseoligomerscould beclassified

. -
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asmixed type (anodic/cathodic) inhibitors. Thesere-
aultsindicatethat D2S and T2S productsinhibit NaCl
corrosion of mild steel viatheir adsorption on both an-
odic and cathodic active siteswithout modifying the
mechanism of corrosion reaction. Thismeansthat the
adsorbed inhibitor moleculesblock the surface active
Stesand decreasetheareaavailablefor hydrogen evo-
[ution and metd dissolution reactions®.

-1

B=Flank

1= B0 PPm
2= 100 PPn.
3= 150 PP
4= 200 PP
B=280 PP
| 6= 300 Femm

{6 o 15 0 0 r,
Figure7: Potentiogtatic polarization curvesof mild sted in 2
M NaCl in absenceand presenceof diffirent concentr ation of
inhibitor T2Sat 303 K.

|

Esgeriomy

45

E

07 18 0%

Fueldl |V I
Figure8: Potentiogtatic polarization curvesof mild sted in 2
M NaCl in absenceand presenceof diffirent concentr ation of
inhibitor D2Sat 303 K.
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Thecorrosion potentid (E_ ) andthecorrosion cur-
rentdensity (1) weredetermined from extra-pollation
of cathodicand anodic Tafd lines. The polarizationre-
sistance (Rp) and the dope plotting of potentid vs. cur-
rent density were also determined. Thevaluesof E_,
... Rp, Tafel slopes(bc, ba), degree of surface cover-
age (0) andinhibition efficiency (%l E) wereca culated
for eachsampleandlistedinTABLE (4). It isclear that
thevauesof corrosion potentialsE_, remain amost
unchanged and indicatethat the prepared surfactants
actsmainly asmixed typeinhibitorg?!. Addition of all
prepared inhibitors to sodium chloride solution de-
creasesthevaluesof | andincreasesthe values of
Rp for carbon stedl dloy.

Theinhibitionefficiency (%lE) of inhibitorswascd-
culated from pol arization measurementsby using the
followingequation:
(%IE)=1-(_ /lo_ )X 100 (10)

Wherelo__andl_, arethecorrosion current den-
sitiesin the absence and presence of inhibitor respec-
tivey.

Theinhibition efficiency ca culated fromthepolar-
ization measurementswerelisted inTABLE (4). Itis
obviousthat theinhibition efficiency increaseswithin-
crease of the concentration of inhibitors. Theseresults
are comparablewith those obtained from weight |oss
measurements. However thereisdifferenceintheval-
uesobtained by thetwo methods. Thisdifferencewas
alsowas a so mentioned by severd investigators®.

Therelation between the measured efficiency and
concentrations of the selected surfactantswasrepre-
sented in Figure (9). S-shaped adsorption mode, indi-
cated from Figure (9), which proved that the mecha-
nism of inhibitioninvol vestheformation of monolayer
at themetal-solutioninterface.

The shapeof isotherm seemsto reflect two modes
of adsorption. At very low concentration, the polymer
isadsorbed either at thevertical modeor theall active
stesonthesurfacearenot partialy occupied. Thepla-
teau form may be explained by theformation of amono-
layer of polymer. Further increase of inhibitor concen-
tration leadsto theformation of multilayer generdly at
horizontal mode. The presence of N, NH and ester
groups reinforces the adsorption phenomenon by in-
ducingtheanodicaction.

— Research & Reotews On
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TABLE 4: Polarization data of theprepared inhibitors.

Sample Conc., ppm leyr., MA/CM2  -Eyr., MV Rb, chm.cm2  ba, mV -bc,mV %IE (0] Crln)(()I1/()|j1
Blank 0 1.1565 51.732 24,561 158.31 18567 O 0 0
50 0.3951 482.8 78.4 1321 1612 59.6 0.596 0.7
100 0.3402 475.83 76.41 124.74 15489 63.45 06345 0.9
95 150 0.2961 470.61 54.77 121.14 16353 66.87 0.6687 1.8
200 0.30375 473.94 57.87 109.71 1494 66.33 0.6633 279
250 0.37602 463.95 49.5 119.61 16551 60.66 0.6066  3.69
300 0.36102 461.2 48.5 11261 1582 608 0.608  3.97
50 0.4213 462.6 38.6 1336 2162 574 0574 068
100 0.39564 456.66 44.856 12843 2088 59.13 05913 0.792
D25 150 0.36819 445,59 47.295 12465 20826 6129 06129 153
200 0.31905 442.89 60.678 117.63 1944 6489 0.6489 234
250 0.15291 478.08 85.95 121.608 1512 78.03 0.7803  3.15
300 0.15024 438.2 68.3 119.211 1493 801 0801 392
90 1 Thisisfollowed by the growth of anew oxidefilm
85 ——T25 inddethesolution, sothat thepotentia wasshiftedagain
80 ~&—=D15 to morenobledirection until steady state potential is
3 established. Addition of inhibitorsmol eculesto the cor-
2 75 rosive medium produces anegative shift in the open
2 7 circuit potentia dueto theretardation of the cathodic
E " reaction. Theresultsof final steady stete potential (E)
& without inhibitor is-590 mV (vs. SCE) whilethat using
60 the best dose (250ppm) of the used inhibitor is-456
55 mV (vs. SCE) in case of D2S and equal to -462 in
& | caseof T2S.
0 2 4 6 g =
-log Ci

Figure9: Relation between P% and — log Ci for the used
inhibitors

Open circuit potential measur ements

Thepotentid of mild stedl eectrodeimmersedin2
M NaCl solution was measured as afunction of im-
mersiontimein the absenceand presence of 250 ppm
of both D2 Sand T2 Sasshown in Figure (10). Itis
clear that the potentia of mild stedl dectrodeimmersed
in2M NaCl solution (blank) tend towards more nega:
tivepotentid firstly, giving riseto short step. Thisbe-
havior wasreported by other invistigators?!, which rep-
resentsthe breskdown of thepre-immersionair formed
oxidefilm presentson the surface according to thefol-
lowing equetion:
(11)
Research & Reotews On
O

600 -
fl"‘h----“--

o 550 ==== blank
]
] G0 ppmaf T2 5
E 500 I 250PPMOF D25
} N
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w450

400

50 100 150
-350
Time,min

Figure10: Potential-Timecurvefor mild steel in2M NaCl
solution in absenceand presenceof 250ppm of D2Sand T2S.
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CONCLUSIONS

Based on the previousresults, thefollowing con-
clusonsareaccomplished:-

1. All sudiedoligomersaregoodinhibitorsand act as
themixedtypeinhibitorsfor mild sted corrosionin
2M Sodium chloride solution.

2. Inhibition efficienciesincreaseby anincreaseinthe
inhibitor concentration and anincreasein tempera-
tureup to 333 K.

3. All entropy parametersfor adsorption of inhibitors
moleculeson stedl arepositiveand increaseby in-
creasing thetemperaturewhichindicatethat thein-
hibitorsmoreoriented and moredisordered onthe
surface of themetal.

4. Theactivation parametersof thedissolution (E*,
AH* and AS*) were cal culated and showed that
theused inhibitorsdecreasetherate of corrosion.

5. Theadsorption of theseinhibitorson sted surface
obeysLangmuir’s adsorption isotherm.

6. Addition of inhibitorsmoleculesto the corrosive
medium produces anegative shiftinthe opencir-
cuit potentia dueto theretardation of the cathodic
reaction.
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