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Table 1a. Effect of various oxidizing agents on the

corrosion of stainless steel in boiling

1% H,80,14%
Oxidizing Concentration, Weight loss,*

agent molar mdd
None - 1150
Fe,(S04)3 0.01 2
CuSO, 0.01 2
Ag,S0,4 0.01 0
HgSO4 0.0t 0
Ce(S04)2t 0.01 30
KAu (CN), 0.01 0
HNO; 0.01 6110
HNO; 0.1 1
NaNO, 0.01 6030
NaNO,3 0.1 3
NaNOQO, 0.01 1
KMnO, 0.01 H
Na,Cr,04 0.01 2
Na,MoO,4 0.01 0
Na, W0, 0.01 0
NalOy 0.01 i
NaBrO; 0.01 15
NaClO, 0.01 11
H,0, 0.1
Quinone 0.01
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Table 1b. Effect of various oxidizing agents on the
corrosion of titanium in boiling
4
1% H, 504 and boiling 3% HCl( 2

FHEHEZMH

Weight Weight
Oxidizing Concentration,| lossin* loss in*
agent molar 1% H,804, | 3% HCl,
mdd mdd
None - 1130 670
Fe;(SO4) 3 0.01 0 -
CuSO,4 0.01 2 -
Ag,S0,4 0.01 0 -
HgSQy 0.01 0 -
Ce (S04) 5t 0.01 0 6
NaNOy 0.01 1 2
NaNO, 0.01 3 16
KMnO4 0.01 0 1
Na;Cr, 04 0.01 1 0
Na; MoOQg4 0.01 1] 0
Na WO, 0.01 0 0
NazI0, 0.01 (] 1
NaBrO; 0.01 1 4
H,0, 0.1% 0 12
Quinone 0.01 0 0
HAuCl, 0.01 0 0
PtCls* 2HCI 0.01 1 3
SnCly 0.01 — 0
HeCl, 0.01 — 1
CuCl, 0.01 - 1.
FeCly 0.01 — 1

*24-hr test using SO0 ml of sohition and 'a.‘i:agfréxi;-
mately 20 cm2samples. A corrosion rate of 2 ‘mdd
is within the possible weighing error of these tests.

+ Addition not completely soluble,

$0.01M H,0; decomposed too rapidly to maintain
passivity.
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Table 2a. Effect of platinum and palladium alloy content on the corrosion resistance of chromium
corrosion rate in mils/year (37)

Nominal Boiling H,S04 Boilling HCI Boiling|
composition . | 65%
AoV 10% | 20% | 30% | 40% 50% 60% 70% 5% 10% 15% | HNO,
Cr D D D D p D D D D D 3
Cr+0.1% Pt 2 1 5 22 100 840 D D <1 9 D 9
(1 (1400)
Cr +0.5% Pt <1 3 12 | 28 175 120 36 D <1 8 D 200
(16) { 25)
Cr + 1.0% Pt - - 6 | 22 210 68 21 1260 <1 140 D 500
3 5)
Cr +2.0% Pt - - 6 18 130 28 9 56 <1 3 D 300
(18 (5D
Cr+5.0% Pt - - 1 18 51 12 - 55 <1 170 D 490
()] (1) 280
Cr +0.05% Pd - - 0-22 | 57 - D D - D D - 6
(56)
Cr+0.1%Pd - - 0-20 | 31 130 1600 D - 0.40 D - 5
(20) (915)
Cr+0.2%pd - - 0.13 23 150 1400 D - 0.36 D - 7
' (13) 94)
Cr+0.3% Pd - - 112 2i 370 1400 300 - <1 D - 5
(13) (48)
Cr+0.5% Pd - 2 3 22 180 1500 1300 - <1 D D 15"
(14) (56)
Cr+1.0% Pd - - 2] s6 2800 725 400 - 2 D D 23
(16) (12)
D Dissolved during test,
( ) Sample activated with an iron wire for at least | min.
Table 2b. Effect of alloy additions on the corrosion resistance of chromium corrosion rate in mils/year‘3 7
Nominal Boilting H,S04 Boilling HC1 Bg;‘;‘!l
compasition s% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | Conc.] 5% | 10%| 15%| NHO;
Cr D o | D D p| D D p | D |2400| 300 | Db p D 3
Cr+0.5% i - 1 2| 13] 43| too| D - -1 - - <A 2 b 34
(49) (20)
Cr+0.5% Rh - - 3| 16| 68} 66} 970| - ~ - - <1 3 D 5
(23) a1 {c4s)
Cr +0.5% Ru - 2 11 17 837100 | - - - - - <1 | <1 D 110
(48) (11)| (D)
Cr +0.5% Pt <1 3 12| 281 175 120 36| D D D | 185 <1 8 D | 200
(16) (25)
Cr+0.5% Pd - 2 8| 22| 1801500 | 1300| - - - - <1 D D 15
(14) (56)
Cr+0.5% Os <1 1 67 | 560 - - - - - - - s D D 8
(18) (2800)
Cr+0.5% Au <1{ 600 1500 | - - - - - - - - D | - - 120
(300)
Cr+0.5% Re <1 D D - S - - -1 - - D - 5
(D)
Cr +2%Cu 780 { 2700 | D D D - - - - - - D D D 70
Cr+0.5% Ag | 2600 | - D - - - - - -1 - - Y - - 4

D Dissolved during test.

( )Sample activated with an iron wire for at least 1 min.
a Corrosion rate = 100,000 mpy {0.5 hr test).

b Corrosion rate

240,000 mpy (0.5 hr test).



B & L 2

Table 2c. Effect of various alloy additions on
corrosion resistance of Ti(39)

Weight loss in 24 hr* (mil/yr)
Composition | Boiling H,804 | Boiling HCl
1% 10% 3% 10%
Titanium 460 | 3950 | 242 | 4500
Ti + 0.064% Pt <2 145 | <2 128
Ti +0.54% Pt <2 48 3 120
Ti + 0.08% Pd <2 166 3 100
Ti + 0.44% Pd <2 45 | <2 67
Ti+0.1% Rh <2 26 5 96
Ti+0.5% Rh 3 481 <2 55
Ti+0.1% Ru 3 187 5 280
Ti +0.5% Ru <2 48 | <2 113
Ti+0.11% Ir <2 359 3 120
Ti+0.60% Ir <2 45 3 88
Ti+0.10% Os 5 | 480 3 { 1820
Ti+ 0.48% Os <2 82 3 208
Ti+0.11% Re 235 - 345 —
Ti +0.36% Re 9 - 30 -
Ti+0.11% Au 1050 - 1500 -
Ti+ 0.48% Au 3 - 9 146
Ti+ 0.04% Ag 500 - 334 -
Ti+ 0.34% Ag - - - 4850
Ti+0.17% Cu 470 - 340 -
Ti + 0.44% Cu 660 - 550 -

*The possible weighing error of these tests is 2 mil/yr.
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