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Thus, the rz solu he polson
iy mill be ke prevanu _Ohlaﬁa,
[fective : since the oupply of un-
urated solvent, ses wabter, ig to ull Inteants and purposesc infllinize.
d to the Laborstory that esh method of approuch Lo the
lem was Lo try to produce surfaces such that there would be &
in & direction awsy from the suriuce, elther o surfuace tenzlon
or smell elestricul forse, £0 that the minuote izme could not sp-
prosch closely enough to sdhere.
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the shorter the fime It wiil
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WORK _DONZ AT LABORAT

foccordingly, = number of metelliz sosg; ere made
iad to steel test psnels. EAmong these was one on the sur-
ch
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powdered metellic selenium had been roughly melted.
were sugpended hbenezth the water at Norfolk for szbout
vome of them proved about zs good &s the stundard Navy
_nthoullr~ paint. The pznel naving = metellic selenium surflace wes,
lowever, markedly betier in that 1t had no fouliang of zny kind. The
corbing had becoms loosened In some places because of corrosion of
the steel plsie. Other panels *oqt“iﬂ*n“ metallic selenium snd tel-
lurlum in suspension in paint vehicles showed no unique result

{21

It wus decided, therefore, to work ln the dirsectloa of producing
durasble surfaces of selenium, ets., snd permission was requested on

£ June 1933 to continue this work officially. {futhorization wac

glven shortly efterwsrds.

METEQDS:

.

Penel #1 wes dipped in & dilute acidiec copper sulpaate solutlon,
ned in water, dried, and dipped in & seleaium bath st & tempera-
ng o aboun L;J' G SUOUT 1Lve Wminuies,

alie




Panel con tetrachloride, dried, and copper
dipped as ubove, : d with selenium as above,

Penel fﬁ. the unbtreated sand blasted plate, was given a double
jip in the selenium bunth.

Penal f4 wos treated the same as panel #3.

s

Panel #¢ and 77 were suna blasted plates with one coabing each o
standerd Navy LJ*”“O?TaJ ve and antiflouling pwlntk.

1y

These photographs show the pansls before shipment to Norfolk for
test. No photographns were tsken of bhe standard Navy panels.

Results of the test showed much corrosion and conseguent loosen-
ing of the protective coating.

DATA OBTAINED:

5y These plates were exposed at Norfolk Navy Yard from 25
August 1933 to 2 November 1933. Plates #9 and #10 ars photographs
of the panels afier exposure. The panels were in the following con-

dition &s reported by Norfolk Navy Yerd at time of inspection after
exposure:

Fronts of Panels

#1. Fouling: Light bryozozn slime &nd scattered very saell ber-
nacles on portions of film remsining on panel. Grade (not con-
sidering 3/4 of area covered by heavy rust and therefore no
fouling) - 85.

Corrosion: Heavy on 3/4 of area; light where film remains -
Grade 20.

Film: Remaining film mushy and thin. Grades (considering all)
20; (considering only remzining film - 60).

<k
38}

. Fouling: Light bryozoan slime and few scattered hydroids (smell)
on remaining portion of film. Grede {not considering &bout 1/2
area covered by rust) - 85.

Corrosion: Heavy on 1/2 area; light on remaining film. Grades
(considering all) - 40; {(considering only remaining {ilm - 70).

Film: Fair, weshed thin and 1/2 ruined by rust. Grade 40.
#3. Fouling: Light bryozoan slime and few small ascidiens and short

hydroids on remaining film. Grade (not considering 1/2 area
covered by rust) - 80.

Corrosion: About 1/2 arez covered by heavy rust; remainder has
light rust - Grade (considering all) - 10.

Film: Ruined by rust.
D




#4,«
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Fouling bryozcan slime and &« few hydroids on remaining
fiim - Grade (not considering 3/. of area covered by rust) - 70.
av ok 5 . i w ot - 8
Heavy on 3/4 of arex and remalning film full of
ust - Goade 0.

Fouling: Light slime -~ Grade 90.

Jorrosiont: BModerate. Crade 80 (no rust except on few apots where
£ilm is not intaszt).

Film: Bare under few rust spoibs; remuinder exgellent - 8G.
(Note: Film drlied ou% similerly to @ shellac film; that is,
eracked and spalled).

Same as #6.

Backs of Panels

g: Light slime and short hydroids - Grade {(not consider-
1/2 of area coversd by rust) - 85.

Corrosion: Heavy on 1/2 area; sufficient on remainder of area
to ruin film. Grade O.

Film: Thin; ruined by rust.

Fouling: Light slime and hydroids - Grade (not considering zresz
covered by heavy rust) - 75.

Corrosion: Heavy on 3/4 area; remainder has considerable light
rust - Grade 0.

Film: Ruined by rust

Fouling: ©Slime and short hydroids. Grade (not considering area
covered by heavy rust) - 80.

Corrosion: Heavy on 3/4 ares; remsining film contsins much
rust - Grade 10,

Film: Ruined by rust; mushy, thin. Grade 0. ;
Fouling: Light slime and short hydroids; three barnacles 1/2"
dizmeter and a few small ascidians - Grade (not considering ares

covered by heavy rust) - Grade 70.

Corrosion: Heavy on 1/3 area. Remaining film full of rust.
Grade O.

Film: Ruined.

i frue p gEEs pan,
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wiood frame {p&inted with lavy antifouling paint No. 156): fouling: Con-
cideruble slize; few hydrolds; nc shell growth. Grade 75.

Galvanized iron welghts attached to frame. Fouling: Practically cov-
ered with barnscles sbout 1/2" diamster.

Pizte #11 is u photomicrograph of & steel specimen treated in a se-
lenium bath at & tempsrature of about 450° C for sbout five minutes. The
light portion is the polishad steel sheding off into a reaction zone
which probably consiste of a mixture of iron selenide and selenium, this
in turn shading off into the thin coating of pure selenium.

Plate #12 is the same specimen under high magnification. The re-
action or bonding zone can be more clearly distinguished.

It was determined the continue the research by developing alloys
of selenium, sulphur and tellurium in the hope of developing a more
plastic, adherent surface which would still retain the antifouling prop-
erties of selenium.

& large number of these alloys was prepared and from these a number
chosen for salt spray corrosion tests. While making these alloys & num-
ber were found to possess unususl physical and electrical properties.
These are dealt with in the appendix to this report.

Ten of the most promising of these alloys were chosen for corro-
sion tests. These alloys were as follows:

Selenium Tellurium  Sulphur

Alloy % % 4
1 70 0 30
2 63 12 25
3 65 5 30
A 60 5 35
5 60 10 30
6 55 5 40
7 65 2 33
8 70 2 28
9 60 2 38

10 100 0 0

RESULTS OF TEST:

€. A 21 day salt spray test of 2" x 4" mild steel samples coated with
ten of these alloys by dipping gave the following results:

In &ll caces corrosion started at the edges, and wherever blisters
occurred in the coating; thereafter working underneath the protective
. Yy - - . - - . - . - - R
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roded in spots appearing on both sides of the plate. The corroszion

had not, 45 on some of the other plates, eaten into the plate. Of the
remaining samples, several showed bad flaking and corrosion on one side
with hardly any on the other. Whersver the coating remained, it was
tough and in good couadition.

CONCLUSIONS:

7. (&) The selenium groups of metals appear to have value as anti-
fouling agents.

{b) The anticorrosive properties of the selenium groups must
be greatly improved before the antifouling properties can be properly
evaluated.

RECOMMINDATIONS:

8. It is recommended that work with the selenium group be
continued along the following lines:

(a) Improve anticorrosive properties by developing an anti-
corrosive coating to be applied to the steel before the
antifouling coating is applied. Test anticorrosive prop-
erties by salt spray test.

(b) ¥hen anticorrosive properties have been sufficiently
developed, prepare standard antifouling test panels for
further test at Norfolk.

APPENDIY

9. While making the selenium, tellurium and sulphur alloys,
a number were found to possess unusual physical and electrical prop—
erties. lMeasurements of the dielectric constants and power loss fac-
tor of these alloys were made both freshly cast and after agelng
about two weeks. Results are shown in Table 1.

Those samples marked "A" and ' "B" were found to retain their
plasticity to a marked degree.

There is a possibility of some of the alloys finding & use in
radio or eleetrizal work.




Plate #1., TFront view of Panel #1 before test.







2 before test.
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Plate #4. Back view of Panel #2 before test.
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Plate #5. Front view of Panel #3 before test.




Back view of Panel #3 before test.
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'rorit view of Panel #4 before test.
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