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CORROSION TESTING 89

VALUES OF THE CONSTANT B
Corroding Systam b, . mV b, . mV B, m¥
Theoretical 30 30 6.5
[values of B calculated from arbitrary 30 B0 !
b, and b, values using formula on 30 120 10
previows page; ba and be values 30 180 1"
can be interchanged.) 30 o 13
] ] 13
&0 ] 16
&0 120 17
&0 180 20
&0 o 26
90 a0 20
a0 120 22
a0 180 26
0 o €45]
120 120 26
120 o L2
180 180 £47]
180 o T8
Iran, 4% NaCl, pH 1.5 - - 17
Iron, 0.5M Hz S0y, 30 C - - 17
Iron, T Hz S0y - - 10-20
Iran, 1M HCI - - 18-23
Iron, D.02M citric acid, pH 2.6. 35 C - - 12
Carbon steel, seawater 57 o 25
Carbon steel, TN Ma; 504, Hp, pHE.3, 30C - - 18
AL 55, TN H;50,, O inf. 50 22
304 55, hthiated water, ZB8 C il 160 24
304 55, I NaCl, 90 C inf. 50 22
430 55, TN H2504, Hz, 30C - - 20
GO0 alloy, lithiated water, 288 C 2 160 24
Al TT99, 1M MNaCl, pH 2, 30 C - - 44
Alueminwm, seawater 45 &0 18
Zircaloy 2, ithiated water, 288 C inf. 186 a1
OFHC Copper, TN MaCl, H;, pHB.2, 30 C - - 26

Source: Adapted from a collection of literature values compiled by Florian Mansfeld,
Electrochemical Technigues for Corrosion, R. Baboian, Editor, NACE, pp. 18, 26, 1877.



STANDARD REFERENCE POTENTIALS
AND CONVERSION TABLE

REFERENCE POTENTIALS

Thermail
Potentlal (V) @ 25°C Temperature
Coefficlent
Electrode Et Ex* me )
P H; e = TWH + fx = 1] (SHE} 0.000 sen +0.87
AQ/AGCUTM KCI +0.235 ew +0.25
AQAQTUDEM CI- +0.25 sew raw
[seawater)
AQ/AGQULUT M CI- +0.288 sew +0.22
Hg/Hg- Ch/sat KCI [SCE) +0.241 +0.244 +0.22
Hg/HGzClz/ 18 KCI +0.280 +0.283 +i0.59
HO/Hg ClM0. 1M B0 4+0.334 H0.336 +0.79
Cu/CuSOysat +0.30 ew +0.90
HO/HGz S04 Hz 504 +D.E16 ow +0.09

= To comvert from thesmal to isothermal temperature coefficients, subtract 087 mlieC.
Thus the isothermal temperature cosfficient for AgfAgCUTM KCl is <062 my/=C.

BIE! i the standard potential for the half cell cosrected for the concentration of the ions.

= E" also includes the liquid junction potentials for a saturated KCI salt bridge.

CONVERSION FACTORS!®

From [E7) To SHE Scale To SCE Scale (E')
Hz/H - —iD_241
AqlAQCU M KCE +0.Z35 —I0L006E
Fl.g.l'ﬁgclllﬂ'.ﬁﬂﬂ {0 iy +0.25 +0U005
(seawater)
ﬁ.g.n'ﬁ.gI:Ln'ﬂﬂM B +i0.Z88 +i0047
|'|g."Hl;;'E|E-|I5-ﬂl KCl {SCE}) 0247 Ll
Ho'Higz Clz"1k KCI +0.Z80 +0U350
HE'Hg: Tl 1M KCI +0.334 +0U08 3
CwCus0y sat +0.30 000G
Hg"Hl;ES':l..I'H;I S0y +0E1E 'y

iTo convert from one scale to another, add the value indicated.

Example:
An electrode potential of 5000V wersws S5CE would be (71.000 +0247) = +1.241V

warsus SHE. An electrode potesmtiad of — 10000 wersus SCE would give {— 1000+ 0.247) =
— 0. 7500 warsus SHE.

Source: ASTM, G 3, (2000 Edition). Reprinted, with permission, copyright ASTR.



STANDARD REFERENCE POTENTIALS
AND CONVERSION TABLE

REFERENCE POTENTIALS

Tharmal
Potential (V] @ 25°C Temperature
Coefficlant™
Electrode E'b E** miveC)
{Pt'H; fz = TW¥H + fx = 1} {SHE) 0. 000 s +0.87
AQIAQCUIM KC1 +0.235 e +0.25
AQIAQCLOEM CI 0,25 s waw
[soawater]
AQIAQCUD. M CI- +0.288 e +0.22
Hg/Hg; Cl/sat KCI [SCE) +0.241 40,244 +0.22
Hg/HgzCla/ 1M KT +0.280 +0.283 +0.59
HG/HO; Cl/'D. 1M KC1 +0.334 40,336 +0.79
Cu/CuSOysat +0.30 e +0.50
Hg/Hg S04/Hz S0y +0.E16 s +0.09

#To convert from thesmal to isothermal temperature coefficients, subtract 0.87 my/eC.
Thus the isothermal temperature coeffickent for Ag/AgCETM KCl is 0062 myi=C.

BIE? is the standard potential for the half cell commected for the concentrabon of the ons.

E" also includes the iquid junction potentials for a saturated KCI sak bridge.

CONVERSION FACTORS™@

From [E7) To SHE Scale To BCE Scale {E')
Hz/H* - =241
AQIAGCUTM KCT +0.235 —0.006
Ag/ AGELT.EM CI- +0.25 +0.008
i=2awaten)
A/ AGCLD.TM CI- +0.788 +0.047
Hg/HgzClzfsat KCI {SCE) +0.241 ses
Hg/Hgz Cl2/ 1M K +0.280 +0.038
HE/HG, Tl 0. 1M KCI +0.334 +0.093
CwCusDy sat +0.30 +006
Ho/Hgz S04/ Hz 504 +0E1G e

o conwert from one scale to another, add the value indicated.

Exampla:

An electrode potential of +1.000V versus 5CE would be (1000 -+ 0247 = +1.241V
versus SHE . An electrode potentiad of — 10000 wersus SCE would give (— 1000+ 00247) =
— 0. 750V varsus SHE.

Source: ASTM, G 3, (2000 Edition). Beprinted, with parmission, copymight ASTRL



CORROSION TESTING 89

VALUES OF THE CONSTANT B
Corroding System by, mVy b, mV B, mV¥
Theorstical 30 an 6.5
[vValues of B calculated from arbitrary a0 G |
b, and b, values using formula on 0 120 10
previows page; ba and be values 30 180 1"
can be interchanged.) 30 o 13
&0 G0 13
&0 oad 16
&0 120 17
&0 180 20
&0 o 26
0 B0 20
20 120 22
20 180 26
0 o 14
120 120 26
120 o 52
180 180 14
180 o T8
Iron, 4% NaCl, pH 1.5 - - 17
Iron, OLEN Hz S50y, 30 C - - 17
Iron, TN Hz S04 - - 10-20
Iran, TN HEC] - - 18-23
Iron, 0.02M citric acid, pH 2.6. 35 C - - 12
Carbon stesl, seawater 57 o 25
Carbon steel, TN Ma; 50, H;, pHE.3, 30 C - - 149
A04L 55, TN H,50,, O, inf . 50 22
304 55, hithiated wates, 288 C 21 160 24
304 55, 3% NaClL 90 C inif. 50 22
430 55, TN Hz504, Hz, 30 C - - 20
GO0 alloy, lithiated water, 288 C a2 160 24
Al 1188, TN MaCl, pH 2, 30.C - - 44
Aluminwem, seawater 45 &00 18
Jircaloy 2, lithiated water, 288 C inf. 186 81
OFHC Copper, TN MaCl, H;, pH 6.2, 30C - - 26

Source: Adapted from a collection of literature values compiled by Florian Mansfeld,
Hectrochemical Technigues for Cormosion, R. Baboian. Editor, NACE, pp. 18, 26, 1977.



CORROSION RATE CONVERSION FACTORS

- weight loss
MilsSyear (mpy) — C© = area - me L

MMillimetresSyaear mime'y) — OL0254 rmpoyr

C Factors

Wikt
Loss Aroo Hoaar Doy ook P mth ooar
rmcg e 437 1.2 2.59 0_so8 D049 58
dm? 4. 3FT O.182 D025 550 = 103 4 98 ~ 101
me 3.04327 1.82 = 1D 2.59 = 101 500 = 105 4 QOF = 10D 5
in® &B7F.7 2.8= 0. 402 OS2 7F T. T2 > T3
(j, . 470 D.OToE 2.79 = 10— 6. 44 » 10— E.36 = 105
Lu | CITe A37F W 103 1822 = 10° 2500 SONER A0 B
om?® 4370 182 254 53R O 4D
me A3 T 1282 02509 D.Os03 4 9 = T0O—3
ins GTT = 102 2820 A2 oz 7 Tz
(j A7 196 2.79 O 544 D.05326
I CITee 188 = 105 AZ25 » ToM 118 = 104 27T = 10F 226 = TOE
frm? TO8H = 10 BEE = 105 118 2= 102 27T 225
me 1898 = 102 |az5 118 271 2. 26
in® DT = OS5 128 = 104 182 = 103 A0 = T0F 350
(i, 213 = 103 febebrim] 1270 202 24 .3

EXAMPLE: A 5.0 sguare inch specimen of copper has a weight boss of 218 mg i a 40 howsr
COMTOFSIoNn besit.

Z18.

B e A e

mpy — 6T .7

mmu'y — D0.0254 = 65 — 1.65

K i=s a density factor.
K = 1.000 for carbon steel.
K factosrs for other alloys are given on the next page.

Source: Courtesy Aaron Wachter.



POLARIZATION PLOTS FOR A PASSIVE ANODE
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Source: ASTM, G 3, Fig. 4, (2000 Edition). Reprinted, with permission, copyright ASTM.



TYPICAL STANDARD POTENTIOSTATIC ANODIC

POLARIZATION PLOT

1.60 |-

1.40 |-

1.20 |

1.00 }

Potential (volts vs SCE)

-0.20 |-

-0.40 |-

0.80 |-
0.60 |
0.40 |
0.20 |

0.00 |-

Type 430 Stainless Steel
(S43000)

1N HoSOg4, 30°C

Potentiostatic
50 mV each 5 min

-0.60

1.0 10 102 103 104
Current Density {uNc:mE]

10°

Source: ASTM, G 5, Fig. 4 (2000 Edition). Reprinted, with permission, copyright ASTM.



