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ABSTRACT 
 

The Alloy 800 tubes used in CANDU 6 steam generators have not experienced significant corrosion 
damage to date, which may be attributed to successful water chemistry control strategies.  However, it 
is known that Alloy 800, like other steam generator (SG) tubing materials, is not immune to corrosion, 
especially pitting, under some plausible but off-specification operating scenarios.  Electrochemical 
measurements provide information on corrosion susceptibility and rate, which are known to be a 
function of water chemistry.  Using laboratory data in combination with chemistry monitoring and 
diagnostic software it is possible to assess the impact of plant operating conditions on SG tube 
corrosion for plant life management (PLIM).  In this context, this paper discusses the results of 
electrochemical measurements made to elucidate the corrosion behaviour of Alloy 800 SG tubes under 
conditions simulating those plausible in SG crevices.  In addition to crevice pH, the influence of PbO, 
acting alone or in combination with SiO2, on localized corrosion such as pitting or stress corrosion-
cracking (SCC) was determined.  Possible transient chemistry regimes that could significantly shorten 
expected tube lifetimes have been identified from the data analysis.  Of equal significance, the results 
also support the position that under normal, near neutral pH and low dissolved oxygen conditions, 
pitting and cracking of Alloy 800 steam generator tubing will not be initiated. 
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1. INTRODUCTION 
 
Localized corrosion of steam generator (SG) tubes in crevice areas is the cause of failures in many 
operating nuclear power plants.1  Localized corrosion in crevice areas may subsequently lead to stress 
corrosion cracking (SCC), under sufficient applied or residual stresses.   
 
SG crevice environments are known to become aggressive via the concentration of nonvolatile 
contaminants such as chlorides.  These contaminants can enter as a consequence of condenser cooling 
water ingress or, in some cases, via a malfunction of equipment.  These aggressive species enter in very 
small quantities and become highly concentrated in crevices under the influence of heat flux.  Hideout of 
seawater solutes in deposits on SG tubes leading to a concentration factor of at least 104 has been 
observed in laboratory tests.2,3  Lumsden et al.4,5 found, from simulated heated crevice tests, that the 
hideout (concentration) factor could reach 104 to 105.  The accumulation of impurities under the 
deposits can make the local chemistry very corrosive to SG tubing materials. 
 
An additional factor in the steam generator tubing degradation process is the presence of lead.  Its 
presence has been implicated as a primary contributor to the premature SCC degradation of Alloy 600 
SG tubing material.6,7,8,9   The mechanism and threshold parameters for lead-induced SCC of Alloy 600 
under SG conditions are still not completely determined, and very little has been published on lead-
induced SCC of Alloy 800.   
 
Another impurity that may be present in CANDU steam generator crevice environments is silica.  
Crevice chemistry calculations predict that, at about 300°C in the crevice solutions, silica may exist as 
SiO2 precipitate or may form CaSiO3 precipitate.  In alkaline solution, there may be some H3SiO4

- in the 
solution.  The effect of these species on localized corrosion of Alloy 800 is unknown.  
 
This paper presents a study of the electrochemical behaviour of Alloy 800 SG tube material in different 
simulated SG crevice chemistries in the presence of lead oxide, alone or in combination with silica at 
150°C and 300°C.  The results would contribute to the understanding of the mechanism of lead-
induced SCC as a function of temperature and electrochemical potential and can be used to determine 
possible conditions leading to SG tubing degradation, particularly under plant transient conditions when 
ECP might be high.   
 
 
2. EXPERIMENTAL 
 
2.1  Material and Sample Preparation 
 
Samples for electrochemical measurements were 10-mm-long tube segments prepared from ASTM B 
163 standard seamless condenser and heat exchanger tubes (nuclear grade from Huntington Alloys).  
The tubing was bright annealed at 980°C ± 10°C.  The detailed information on the tube material is 
listed in Table 1.   
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The outer surface was wet-ground using 600-grit silicon carbide paper and was ultrasonically cleaned 
with ethanol before the tests were performed, to ensure reliable electrochemical test results.   
 
2.2  Test Environments 
 
The electrochemical behaviour of Alloy 800 SG tube material was studied under CANDU® steam 
generator crevice chemistry conditions determined by crevice chemistry calculations based on plant 
data.7,10   The solutions used are defined in Table 2.  The pH values quoted in this report all refer to 
values at 25°C, unless otherwise specified. 
 
To determine the effect of lead oxide and silica on the anodic behaviour of Alloy 800 tube material, the 
tube samples were also tested in solutions listed in Table 3 and Table 4.  Parallel tests were conducted 
using a platinum electrode, to check for the anodic current contributions from the oxidation of lead- and 
silicon-containing species. 
 
2.3  Electrochemical Measurements 
 
The electrochemical behaviour of SG tubing was characterized under different SG crevice chemistries 
using potentiodynamic polarization.  Samples were mounted on a Teflon shaft to expose only the outer 
surface to the test solution.  The experiments were performed at 300°C in a 3-electrode 
electrochemical system in an autoclave.  An EG&G Model 263A/99 Potentiostat/Galvanostat with 
floating/auxiliary input option was used for measurements in the autoclave system.  The scan rate was 
fixed at 0.167 mV/s.11  All samples were tested under isothermal conditions.  To prevent drift in the 
potential of the reference electrode resulting from changes in chloride ion concentration, an internal 
Ag/AgCl/0.65 M KCl reference electrode was used to conduct high-temperature electrochemical 
measurements under crevice chemistry conditions.  To minimize the solution IR drop, the Luggin 
capillary of the reference electrode was placed close to the sample surface (≤1 mm).  For this work, all 
potentials quoted were converted to the standard hydrogen electrode scale (SHE) using methods 
described in previous publications.12,13,14  

 
 
3. EXPERIMENTAL RESULTS AND DISCUSSIONS 
 
3.1  Effect of Lead Oxide  
 
The results of cyclic potentiodynamic polarization measurements for Alloy 800 SG tube samples at both 
300°C and 150°C in different SG crevice chemistries, with and without PbO additions, are shown in 
Figures 1 and Figure 2 respectively.   
 
As shown in Figure 1a, for Alloy 800, the pitting potential is at about -90 mV in neutral crevice 
chemistry.  Lead additions appear to have little effect on the pitting potential.  However, in the solution 
containing 500 ppm PbO, the active peak of the polarization curve at about – 680 mV is increased by 
more than an order of magnitude over the active peak in a lead-free solution.  In alkaline crevice 
chemistry (Figure 1b), a 500 ppm PbO addition not only increases the active peak but also increases 
the passive current density.  All samples tested in this environment suffered minor pitting.  
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Under acidic chemistry conditions, (Figure 1c) lead oxide additions appeared to have no significant 
influence on the anodic kinetics of Alloy 800 at 300°C.  This behaviour may be a consequence of the 
low solubility of lead in the acidic sulphate solutions at this temperature. However, lead shows a 
significant detrimental effect on the passivity of Alloy 800 in crevice solution at 150°C in all pH ranges.  
As shown in Figure 2c, Alloy 800 shows passive behavior in a lead-free solution but becomes active in 
a lead-contaminated solution at 150°C.  In neutral and alkaline crevice chemistries, (Figure 2a and 2b) 
the lead oxide additions result in significant enhancement in the anodic kinetics of the alloy.  The passive 
current density increased significantly and a clear active peak can be observed in the polarization curve.  
In particular, for the alkaline crevice chemistries, a very high active peak is present at –700 mV. The 
rate of anodic dissolution at this potential is more than two orders of magnitude higher than in the lead-
free crevice chemistries.  The pitting potential of Alloy 800 is also 200 mV lower than in the lead free 
solution.  
 
To determine whether the increase in amplitude of the active peak contains contributions from the 
oxidation of deposited lead or lead-containing species, polarization curves for platinum electrodes were 
measured in different crevice chemistries, with and without PbO additions. 
 
Figure 3 shows the polarization curves for a platinum electrode measured at 300°C in neutral lead-free 
crevice chemistry and in neutral crevice chemistry containing 500 ppm PbO.  The anodic curve obtained 
in the lead-containing solution has a small peak at about -550 mV and a major peak at about -300 mV.  
We have no evidence to identify what oxidation reactions are associated with these peaks.  They are 
likely associated with the oxidation of lead deposits or lead-containing species in the solution.  Clearly, 
neither peak coincides with the active peak for the Alloy 800 in the same solution.  The major peak 
position in the platinum electrode tests is at -300 mV.  This potential is about 380 mV higher than the 
potential where the active peak of the Alloy 800 polarization curve is located.  The active peaks of the 2 
polarization curves of Alloy 800 obtained at 300°C in neutral crevice chemistries, with and without lead 
oxide additions, have the same peak positionabout -680 mV (Figure 1a).  
 
In alkaline chemistry containing 500 ppm lead oxide, the polarization curve for platinum at 300°C also 
has a major peak located at -740 mV.  This potential is 270 mV higher than the active peak potential 
(-1010 mV) of Alloy 800 under the same conditions.  
 
These results show that (1) lead oxide additions only change the amplitude of the active peak, not the 
position, for the polarization curves of Alloy 800 and (2) there are significant differences between the 
peak positions observed on platinum and on Alloy 800 in crevice chemistries containing lead oxide.  
The results of the electrochemical measurements suggest that the increases in the active peak height in 
neutral and alkaline crevice chemistries with 500 ppm PbO additions did not result from the oxidation of 
lead deposits or of lead-containing species in the solution.  The increase in the active peak height reflects 
a real change in the anodic kinetics of Alloy 800 under the influence of lead oxide.   
To obtain further support for this suggestion, potentiostatic polarization tests were performed at 300°C 
on Alloy 800 tubing samples near the anodic peak potential in the SG neutral chemistry, with and 
without lead contamination, for 24 h.  After the tests, the Alloy 800 tubing was heavily corroded in the 
lead-containing solution.  The tubing suffered substantial wall loss and was covered with loose laminar 
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corrosion products (Figure 4).  In contrast, after potentiostatic polarization under the same conditions in 
a lead-free solution, the sample surface was covered with a fine oxide film and showed no localized 
corrosion (Figure 5).  These results have confirmed that the enhanced anodic currents resulting from 
lead additions do result from dissolution of Alloy 800 and are not due to the oxidation of the lead-
containing species in the test environment.  These experimental observations provide strong evidence 
that lead contamination has a detrimental effect on the passivity of Alloy 800 SG tubing and facilitates 
localized corrosion in the SG crevice environment. 
 
In acidic crevice chemistry, the polarization curves of platinum obtained in lead-free solution and in 
solution with 500 ppm PbO do not differ significantly.  Lead may have limited solubility in the acidic 
sulphate solution at high temperature and, therefore, may have contributed very little to the electrode 
reactions.9  
 
3.2  Effect of Silica Additions 
 
Another major impurity in a SG crevice environment is silica. Crevice chemistry calculations predict that 
at about 300°C, silica may be in the form of SiO2 precipitate or CaSiO 3 precipitates.  In alkaline 
solutions, there may be some H3SiO4

- present.  Figures 6 and 7 compare the polarization curves of 
Alloy 800 tube material, obtained at 300°C and 150°C in different crevice chemistries containing only 
PbO, with the curves obtained in the crevice chemistries containing both PbO and SiO2.  It is seen that 
silica additions suppress the active peak in both neutral and alkaline chemistries.  This phenomenon is 
extremely significant in alkaline chemistries.  For example, Figure 6b shows the superposed polarization 
curves of Alloy 800 tube material obtained at 300°C in an alkaline crevice solution containing only PbO 
and in an alkaline crevice solution containing both PbO and SiO2.  The results indicate that silica 
additions significantly inhibit the anodic kinetics of Alloy 800 under these conditions.  The active peak is 
smaller in solutions containing about 0.5 M SiO2.  The second peak in the polarization curve 
corresponds to the oxidation of Cr3+ to Cr6+ and the start of the transpassive dissolution of the alloy.  It 
is seen that silica additions significantly inhibit the transpassive dissolution of the alloy at high potential 
and have extended the passive range.  The same observations were obtained at 150°.   
 
The inhibitive effect of silica is not as apparent in acidic crevice solutions as it is in neutral and alkaline 
solutions. (Figures 6c and 7c).   
 
Polarization curves for a platinum electrode obtained in crevice solutions containing only PbO and in the 
crevice solutions containing both PbO and SiO2 can be compared to gain additional insights into the role 
of SiO2.  Addition of about 0.5 M silica suppresses the peak located at -300 mV in the polarization 
curves of platinum in the neutral crevice solution and the peak located at -740 mV in the polarization 
curves of platinum in the alkaline crevice solution.  These two peaks are associated with the electrode 
reaction of lead-containing species.  It may be hypothesized that the lead- and silicon-containing species 
in the solution interact15 to form precipitates such as Pb2SiO4, which reduces the effect of lead on Alloy 
800 surfaces either by removing soluble lead species from solution or by forming a surface barrier.  In 
acidic crevice chemistries, the polarization curves for platinum are very similar, with or without silica 
additions.  The inhibiting effect of silica on SCC of Alloy 600 has been reported by Navas et al.16  A 
recent electrochemical impedance spectroscopy study17 has shown that silica addition to alkaline 
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solution can have a significant effect on the passive film formed on iron.  Silicate was found to increase 
the film resistance, decrease the film capacitance, and thus increase the charge-transfer resistance.   
 
The opposite effect of silica to lead on the anodic behaviour of Alloy 800 may affect the lead induced 
SCC susceptibility of the alloy.  Recently, we observed SCC in an Alloy 800 C-ring sample after a test 
at 300°C in alikaline crevice chemistries with 500 ppm PbO for 6 months. (See Figure 8).  Previous 
tests in the same crevice chemistries with both PbO and Silica showed no observable SCC in the Alloy 
800 samples.  
 
However, because silicon compounds form an insulating deposit on a heat-transfer surface, the 
detrimental effects of silica on SG performance may outweigh its beneficial effects as an inhibitor for 
SCC and pitting corrosion.   
 
3.3  Corrosion Product and Surface Analysis 
 
X-Ray diffraction data indicate that the loose deposits on the Alloy 800 sample corroded in the lead-
containing crevice chemistry consist primarily of a mixture of Fe2O3, NiO, Cr2O3, NiFe2O4, NiCr2O4, 
and CaSO4.  Metallic nickel is also found in the loose corrosion product.  Preliminary X-ray 
photoelectron spectroscopy (XPS) studies have found strong lead signals in the corrosion product.  The 
mechanism of inhibition of the repassivation of Alloy 800 by lead is yet to be determined.  However, the 
finding of lead under an outer deposit, at the interface with the underlying alloy,18,19 may suggest that the 
adsorption of lead on metal surface prevents the formation of a protective passive film and facilitates the 
corrosion of the substrate. 
 
 
4. CONCLUSIONS 
 
4.1  Influence of Lead and Silica Contamination 
 
The presence of lead oxide has a significant effect on the anodic behaviour of Alloy 800 under neutral 
and alkaline crevice chemistry conditions at 150°C and 300°C.  It increases the active dissolution of 
Alloy 800 by more than an order of magnitude at the active peak position.  In acidic crevice solutions, 
lead has no significant effect on the passivity of Alloy 800 at 300°C.  However, Alloy 800 lost its 
passivity at 150°C in lead-contaminated acidic crevice chemistries.  The experimental data suggest that 
lead facilitates localized corrosion and SCC by inhibiting the repassivation process of Alloy 800 once 
the passive film breaks down.   
 
The presence of about 0.5 M SiO 2 in neutral and alkaline crevice chemistries inhibits the anodic kinetics 
of Alloy 800 SG tube material during the active-passive transition.  This effect of silica on the anodic 
behaviour of Alloy 800 may reduce the lead-induced SCC susceptibility of the alloy under these 
conditions.  The presence of about 0.5 M SiO2 in neutral and alkaline crevice chemistries also inhibits 
transpassive dissolution and extends the passive region to high potential.  This effect may improve the 
pitting and transgranular SCC resistance of Alloy 800 SG tubing material under the SG crevice 
conditions. 
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4.2  Implications for Plant Operations 
 
This work shows that the expected crevice pH/ECP range for normal full power operation will not result 
in corrosion of Alloy 800 in the absence of lead contamination.  Periods of intermediate operation at 
150°C may result in crevice corrosion and possibly even SCC if the crevice chemistry is acidic.  The 
risk of this degradation is greatly increased with the presence of lead contamination.   
 
 
5. ACKNOWLEDGEMENTS 
 
This work was funded by AECL under a CANDU R&D program as a continuation of work initially 
funded by CANDU Owners Group under WPIR 2019.  Special thanks are extended to R.L. Tapping 
for his support of this work.  The authors wish to thank P.V. Balakrishnan, S. Pagan, and M. Mirzai of 
OPG for providing information on high-temperature crevice chemistry conditions and for many helpful 
discussions.  We also would like to thank Ian Muir for reviewing the manuscript.  
 
 
6. REFERENCE 
 
 

1. L.M. Stipan and R.L. Tapping, in Proc. of Steam Generator and Heat Exchanger 
Conference, p. 1.1, Canadian Nuclear Soc. (1994). 

2. P.V. Balakrishnan, in Proc. of Conference on Steam Generators and Heat Exchangers, 
p. 6A28, Canadian Nuclear Soc. (1990). 

3. P.V. Balakrishnan, S.M. Pagan, A.M. McKay and F. Gonzales, in Proc. of Improving the 
Understanding and Control of Corrosion on the Secondary Side of Steam Generators/1996, 
R.W. Staehle, J.A. Gorman and A.R. McIlree, Editors, p. 683, NACE International, Houston 
(1996). 

4. J.B. Lumsden, G.A. Pollock, and P.J. Stocker, in Proc. of 8th International Symposium on 
Environmental Degradation of Metals in Nuclear Power Systems-Water Reactors, Vol. 1, 
p.108, American Nuclear Soc. Inc., La Grange Park, Illinois (1997).  

5. J.B. Lumsden, P.J. Stocker, and G.A. Pollock, in Expert’s Seminar on Crevice Chemistry, 
Studsvik, Sweden, October (1996). 

6. P.J. King, F. Gonzalez and J Brown, In Proc. of 6th International Symposium on 
Environmental Degradation in Nuclear Power Systems-Water Reactors, R. E. Gold and 
E.P. Simonen, Editors, p. 233, The Minerals, Metals and Materials Society, Warrendale (1993).  

7. M. Mirzai, C. Maruska, S. Pagan, O. Lepik, G. Ogundele, M. Wright and G. Kharshafdjian, in 
Proc. of 8th International Symposium on Environmental Degradation of Metals in Nuclear 
Power Systems-Water Reactors, Vol. 1 p.11, American Nuclear Soc. Inc., La Grange Park, 
Illinois (1997).  

8. M.D. Wright, A. Manolescu and M. Mirzai, in Proc. of the 3rd International Steam Generator 
and Heat Exchanger Conference, p. 438, Canadian Nuclear Soc. (1998).  

9. H. Takamatsu, T. Matsunaga, B.P. Miglin, J.M. Sarver, P.A. Sherburne, K. Aoki and T. Sakai, 
in Proc. of 8th International Symposium on Environmental Degradation of Metals in 
Nuclear Power Systems-Water Reactors, Vol. 1, p.216, American Nuclear Soc. Inc., La 
Grange Park, Illinois (1997). 



7 

 

 

10.  S. Pagan, private communication (1996). 
11. Annual Book of ASTM Standards, ASTM Designation: G5-87, P.C. Fazio et al., Editors, Vol. 

03.02 p. 71, ASTM, Philadelphia (1997) 
12. H.S. Harned and R.W. Ehlers, J. Am. Chem Sco., 55, 2179 (1933). 
13. R.S. Greeley, W.T. Smith, Jr., R.W. Stoughton and M.H. Lietzke, J. of Physical Chemistry, 64, 

652 (1960). 
14. A.K. Agrawal and R.W. Staele, Corrosion, 33, 419 (1979). 
15.  O. Yamaguchi, H. Oka and K. Shimizu, Polyhedron , 4, 591(1985). 
16.  M. Navas, D. Gómez-Briceño, M. García-Mazario, A.R. McIlree, Corrosion, 55, 07, 674 

(1999).  
17. S.T. Amaral and I. L. Muller, Corrosion, 55, 01, 17 (1999). 
18. D.P. Rochester, “Laboratory Investigation of Freespan Axial Corrosion in Oconee Nuclear 

Station’s Once Through Steam Generators.”  Proceedings of Water Chemistry of Nuclear 
Reactor Systems 8, p. 322-328.(2000).  

19. B. Sala, M. Organista, K. Henry, R. Erre A. Gelpi F. Cattant and M. Dupin, in Proc. Seventh 
Int. Symp. Environmental Degradation of Materials in Nuclear Power Systems, p. 259, 
NACE, Houston (1995).  

 



8 

 

 

Table 1  Detailed information on Alloy 800 tube materials used in this work. 
(Based on mill test certificates) 

Composition wt %  

C Si Mn P S Cr Ni Co Ti Cu Al N Fe 

0.015 0.10 0.80 0.009 0.002 21.70 34.11 0.012 0.42 0.03 0.41 0.028 42.41 
      Heat No. - HH9043A, Size - 0.625 x 0.044” Wall 

 

Table 2  Simulated CANDU SG crevice chemistry conditions.7,10 

Crevice Environment Simulated Test solution composition 
"Neutral" crevice environment Reference Solution #1: 

0.15M Na2SO4+ 0.3M NaCl + 0.05M KCl + 0.1M CaCl2
*
 plus: 

~ 0.5 mole SiO2
** to 1 L of sol. #1  

~ 500 ppm PbO  
Alkaline crevice environment. Deviation from “neutral” 
electrolyte 
 

Add 0.4 M NaOH to Reference Solution #1 plus: 
 ~0.5 mole SiO2

** to 1 L of sol. #1 
~ 500 ppm PbO 

Acidic crevice environment. Deviation from “neutral” 
electrolyte. 
 

Add 0.05 M NaHSO4 to Reference Solution #1 plus: 
~0.5 mole SiO2

**
 to 1 L sol. #1 

~500 ppm PbO 
*: The original CaCl2 concentration in Reference 7 was 0.15M. **: SiO2 is not expected to be soluble.  

 

Table 3  Simulated CANDU SG crevice chemistries without lead oxide and silicate addition. 

Crevice Environment Simulated Test Solution Composition 
"Neutral" crevice environment Reference Solution #1: 

0.15M Na2SO4+ 0.3M NaCl + 0.05M KCl + 0.1M CaCl2 
Alkaline crevice environment. Deviation from “neutral” electrolyte Add 0.4 M NaOH to Reference Solution #1  
Acidic crevice environment. Deviation from “neutral” electrolyte  Add 0.05M NaHSO4 to Reference Solution #1  

 

Table 4  Simulated CANDU SG crevice chemistries with lead oxide additions. 

Crevice Environment Simulated Test Solution Composition 
"Neutral" crevice environment Reference Solution #1: 0.15M Na2SO4+ 0.3M NaCl + 0.05M KCl 

+ 0.1M CaCl2 plus: ~ 500 ppm PbO  
Alkaline crevice environment. Deviation from “neutral” 
electrolyte 

Add 0.4 M NaOH to Reference Solution #1 plus: ~ 500 ppm PbO 

Acidic crevice environment. Deviation from “neutral” 
electrolyte 

Add 0.05M NaHSO4 to Reference Solution #1 plus: ~500 ppm 
PbO 
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Figure 1 Cyclic polarization curves measured 
for Alloy 800 SG tube samples in 
different crevice chemistries at 300°C. 
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Figure 2 Cyclic polarization curves measured 
for Alloy 800 SG tube samples in different 
crevice chemistries at 150°C. 
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Figure 3 Polarization curves for a platinum electrode obtained at 300°C in neutral crevice 
chemistry, with and without 500 ppm PbO additions. 

 

 

 
 

  
 

Figure 4 Alloy 800 SG tubing samples after potentiostatic polarization at potential near the 
active peak for 24 h in neutral crevice chemistry containing 500 ppm PbO at 300°C.  
The pictures at the bottom show the cross-section. 
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Figure 5 Alloy 800 SG tubing sample after potentiostatic polarization at potential near the 
active peak for 24 h in lead-free neutral SG crevice chemistry at 300°C. 
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6b: (Alkaline chemistries) 

Current density (A/cm2)
10-6 10-5 10-4 10 -3 10-2

E
 (V

 v
s 

S
H

E
)

-0.800

-0.600

-0.400

-0.200

0.000

0.200

With PbO only 
With PbO & SiO2 

6c: (Acidic chemistries) 
 

Figure 6 Cyclic polarization curves of Alloy 
800 tube material obtained at 300°C in different 
crevice chemistries containing only PbO and in 
the identical crevice chemistries containing both 
PbO and SiO2. 
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7a: (Neutral chemistries) 
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7b: (Alkaline chemistries) 
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Figure 7 Cyclic polarization curves of Alloy 
800 tube material measured at 150°C in 
different crevice chemistries with PbO only and 
in the identical crevice chemistries with both 
PbO and SiO2. 
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Figure 8 Transgranular SCC observed on Alloy 800 after C-ring test at 300°C for 6 months 
in alkaline crevice chemistries containing 500 ppm PbO. 
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