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Benzotriazole as a Inhibitor for Al-brass
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Hanyang University

ABSTRACT

The inhibition effect of BTA (Benzotriazole) on corrosion of Al-brass in nitric acid has been
studied using weight loss and polarization techniques.

A significant retardation of corrosion rate is observed in the nitric acid containing the inhi-
bitors. The rate of corrosion depends on the concentration of BTA and temperature of the system.
The results obtained from weight loss measurements are agreeded to those obtained from

polarization studies.

At the concentration of 6 x 102M BTA in 1M HNO;, the inhibition effect of Gorrosion is

observed as a maximum extent.

The BTA adsorption on Al-brass in 1M HNOj is correlated as Langmuir adsorption isotherm

>

from which AGa° is calcualted and the values of AHa® and ASa° are also obtained from the

correlation of AGa° and T.
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Table 1. Chemical composition of the Al-brass
Composition
Cu Zn Al As Si Sb Pb Fe
Compound
BSTF 2 76.0 remain- 1.8 0.02 0.2
=0.08 | =0.07 | =0.06
ASTM B-111-No.687 79.0 der 2.5 0.08 0.5
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Fig 2. Variation of weight loss of Al-brass with time
in IM HNO; ond 107°M BTA+IM HNO,.
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Table 2. Weight losses of different time in presence of BTA at 30C in 1 M HNO,

(mg /ca)
Time (min)
10 20 30 40 60 120
Solution

1M HNO, 0.795 1. 267 1. 449 1. 544 2. 956 3.937
10°'M BTA 0.221 0.333 0. 270 0. 309 0. 308 -
10°M BTA 0.1135 0.218 0.144 0.201 0. 264 1. 662
10°M BTA 0.032 0. 057 0.116 0.073 0.193 0.488
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Table 3. Corrosion rates at different temperatures in presence of BTA in 1 M HNO;

(mg /e, min X 10)

Solution 10'M BTA 10°M BTA 107°'M BTA
1M HNO;,
Temp(TC) +1M HNO, +1M HNO, +1M HNO,
30 0. 795 0.221 0.1135 0.032
40 1.167 0.242 0. 240 0. 065
50 1.481 0.444 0. 307 0. 081
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Fig 3. Arrhenius plot of the corrosion rate in absen-
ce and in presence of 10-°M inhibitor (BTA)

in 1M HNO;.
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Table 4. Percentage of inhibitor efficiencies ot
different concentration of BTA in 1M

HNO;
(%)
Temp(C) -
Inhibitor % 0 °0
6x10°M BTA | 99 99 99
10-'M BTA 96 95 95
1 0°M BTA 86 79 79
1 0'M BTA 72 79 0

3 &l ey, Fox® Bradely”+ BTA™ oj&9 *

7} o Cull) BTA-Complext ®2] velylc
2.9 Haruyama™ %52 Cu-BTA2
54 %E Ahe FATHD den goio o
Aol A 178 olo] Hasicky shgdct

Fox2} Lewis L2} Boden™ 2 Cu2t BTA #=}
ste} FHAYE Atstd T Cu-BTA B84 §
A 7]% % impedance method® 274 sheict,
Mayannas 2" Cu-BTA 2 mechanical passivity S #
abated e,

RS FEE A4S Wold a7 Be
..

Eolav

=

3h4% (NH 4 NH,0 ,% P33 Aoz oAl
e ol iR HAFEL AbAL HE Y
% (NO-, NO$} HNOZ Adshe ez duA
Aet AagAFoM T2 HFAEL] F4 A5
Al-brassol|l = &) H8% £ deonf FF3} 33
qhS-oll o) ai A AbA 7} ‘5%3 3t E o] AAdEle] Al-
brass o) X3S &4 H‘— Aoz

4] Al-brass 2] BTAd 2}&



A 3ts)=] A58 A 25 1986, 6.

— 15—
o F&oll 2 Al-brass-BTA complex?] 414 o] o]}
SERER AL r
Fol A X, ads = oA
Albrasse] 34 44| 2lg I %2 g - A RS 45 (5)
;;t;face coverage) 3h-& of&4 ol A}-& 5] Alabs} o7 I, Ty 77 che) wj=ok 87127
’ "’}' E‘—’l %(mODT ]’D}- [1,\-=‘0[Ymax-,\-9"' Fmax-w-
(1 =0) =W/Worrreerrreemrimieiiirnreennenneaenns (2)

(2)A& AH&3t] P8 4 3H-2 Table 50 vhep
ek =W 20T -40T AN dAAle Lx 9
=0t Fobeb ok Er1ES s i,

Table 5.Surface coverages of BTA on Al-Brass in
HNO; ai Temp.20°,30° and 40C

Temp(C)
20 30 40
Inhibitor
20umol BTA | 0.1414 | 0.2856 | 0.4028
40umol BTA | 0.2887 | 0.4151 | 0.6924
60umol BTA | 0.5048 | 0.5447 | 0.7558
80umol BTA | 0.5222 | 0.5787 | 0.7927
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Fig 4. langmuir adsorption isotherm for odsorption of
BTA on Al-brass in1 M HNO, at 30° and 40TC.
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Table 6.Free energy of adsorption(AGy), Heat of
adsorption (AHP), and Entropy of adsorption
(AS2) of BTA

—AGY —AHS ASS
Inhibitors (at 30C) (cal/deg /
(kcal/mol) |(kcal/mol) |mol)
60umol BTA 8.38 9.8 60
80umol BTA 8.29 11.7 66
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Fig 6. Potentiodynamic polarization curves for Al.
brass in O.IM HNO; containing 10" and

10 ‘M concentration of inhibitors
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Table 7.Effect of BTA on polarizations, Inhibitor efficiency, Corrosion current density, and Free

corrosion potential.

I Percent Inhibitor
Efficiencies
Corrosive Corrosion Free Corrosion From weight From )
medium current potential Loss method polarization
density (uA /cm) (mV) (%) method (%)
IM HNO, 416 26 — )
10*M BTA . _
1M HNO, 125 15 72 70.5
107°'M BTA - -~
+1IM HNO, 54 48 86 87.4
0.1M HNO, 14:96 —47 —
107‘M BTA . _
+0. IM HNO, 2.99 16 80
10°M BTA . ‘
+0. IM HNO, 2.24 + 18 85.4
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