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by Contract # NOOOl4-90-J-6010. the additional analytical

methods made possible by the latter contract are only in the

initial staoes (i.e., X-ray Photoelectron Spectroscopy (Xwz)
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e-dlv discover the most sigjnificant features of the~ samples

and solutions, and be better able to draw conclusions as to

the processes occurring dur ing the corrosion of the cooper

coupons. The XF'S analyses from Dr. Cas~tle, providing definJ,-

tive mineralogical identification, will be indispensable in

* unraveling the comnlex history of these specimens.

The only sulfide mineral as vet identified with any

certainty is chalcocite. although a phase tentatively la-

belled covellite has also been observed. A number of other

Cu-S- zompounds with differing mi.rpholooies remain to be iden-

tified. The Dresence of the potentially protective phase

djurleite (Cul..96-1.07S) can not be determined by SEM and EDX

analyises alone, but can hopefully be determined bv XRS analv-

siLs. Some of the Cu-S phases contain significant amounts cl

Ni, Which may clive us an indication of the chemical condi-

I olt ions under which significant de-alloying of the Cu-Ni cou-

pons occurs. Cupr ite (CLIRO) has been identified in some of
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fide films formed in solutions with an initial 02 level less

than 0.00 mo,'L and w it h i ni tial sul fide concentrations

* qreojter than 115 Ppm. The sulfide m-.nerals formed in various

solutions have not been definitely identified, nor has the

deqree of corrosion protection afforded to the Cu-Ni couIPons

* by the various sulfide films yet been determined.

In summary, Cu-Ni coupons have been exoosed to corrosion

by sulfide-rich seawater solutions for up to 139 days. The

* couoons have be-en r-emovp,d from the solutions, photographed

* and analyzed b,. SEM and EDX. The pH. Eh. oxyoen and sulfide

concentrations r~f the solutions have been determined. XPIS

anal',se, of the corroded coupons remain to be done and final

interpretation of the results is still in its initial stg%
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Table 4
Sample Data in aerated solutions

Sample weight weight precipitate corrosion solution
Number begin end weight time

(grams) (grams) (grams) (days)

1 2.2950 2.4814 0.1864 139 1-A
2 2.0010 2.0759 0.0749 139 1-A
3 2.3640 2.4793 0.1153 139 2-A
4 2.3585 2.4934 0.1349 139 2-A
5 2.2525 2.4156 0.1631 139 3-A
6 2.7315 2.8203 0.0888 139 3-A
7 2.5822 2.6670 0.0848 139 4-A
8 2.2845 2.4084 0.1239 139 4-A

16 2.3967 2.4862 0.0895 122 5-A
17 2.2175 2.3267 0.1092 122 5-A
10 2.2359 2.4043 0.1684 122 6-A
11 2.2817 2.4390 0.1573 122 6-A
12 2.5205 2.5366 0.0161 122 7-A
13 2.4172 2.4360 0.0188 122 7-A
14 1.9882 2.0000 0.0118 122 8-A
15 2.2970 2.3125 0.0155 122 8-A
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Table 5
Sample dita in Deaerated Solutions

Sample Weight Weight Precipitate Corrosion Solution
Number begin end weight time

grams grams grams days

20 2.2155 2.3506 0.1351 120 1-D
21 2.2292 2.3668 0.1376 120 1-D
22 2.4475 2.6237 0.1762 120 2-D
23 2.2265 2.3857 0.1592 120 2-D
24 2.2137 2.4062 0.1924 120 3-D
25 2.2175 2.3926 0.1751 120 3-D
26 2.3466 2.5285 0.1819 120 4-D
27 2.2312 2.4090 0.1778 120 4-D
30 2.2150 2.2198 0.0048 119 5-D
31 2.4994 2.6145 0.1151 119 5-D
32 2.2017 2.3661 0.1644 119 6-D
33 2.2289 2.3820 0.1531 119 6-D
34 2.4984 2.6740 0.1756 119 7-D
35 2.4577 2.6267 0.1690 119 7-D
36 2.2084 2.3934 0.1837 119 8-D
37 2.1588 2.3216 0.1628 119 8-D

5
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