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LONG TERM GOALS

Evaluate biocides and application technigiseptical sensors that will be optically valid and
maintenancdree when exposed in marine-estuarine environments for periods ranging from
weeks to months. Materials must be cost-effective, clandestine, and exhibit low toxicity directly
and indirectly to humans, terrestrial, and marine life.

OBJECTIVES

Identify candidate biocides and obtain commercially available materiaferidaboratory

and littoral exposures withmicroscopic evaluation of fouling at intervals up to 3 months. Verify
optical sensing péormance of sacessful biocide-impregnated/coated candidates initial
exposures. This work is supported by ONR Biatayj Oceaography.

APPROACH

Commercially available test samples wexpased in natural seaterfor up to 3 months with
microscopic examinatiofor extent and compdgon of fouling at intervals. Periodic
guantitative and qualitative evaluations of thefbuling were made using environmental
scanning elecon microscopy (ESEM).

WORK COMPLETED

A Coopeative Research and Development Agreenf€RADA) was established between NRL
and MagellarCo., Inc. (1051 Planterd#&te, Mt. Pleasant, SC) includingha-cost prociement

of test coupons @ied with chemicaormulationsfor evalwation as antifouling agents.
Different formuations in@rporated in @oxy resin catings on glass slidegereexposed (as
received) in the laoratory to natural Gulf of Mexi¢lmagoon seawater (salinity 22 pptknown to
contain micoorganisms, including swafe-reducing (18-10), acid-producing (18-10),
facultative (16-10") and aerobic bacteria (>} @er ml sample, in addition to a heavy diatom
popuation. Glass slides were suspended withted sirfaces facing down using a plastic
enclosure so as to avoid the surface reeusbeawater resev/oirs were aeated, maintained at
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natural light/dark cycles, and periodically refreshédupons otachformulation were
retrieved at 1-, 3-, 7-, 15-, 30-, 60-, 90-, and 120-day intervals amdie&d using ESEM.

The following commercially preparégdrmulationsprovided by MagllanCo., Inc. were
evaluated:

1) 10,000 ppm zinc pyrithion& + 300 ppm Vtamin E

2) 30,000 ppm oleoresin capsictint 300 ppm Wtamin E

3) 20,000 ppneitricidal®” + 300 ppm itamin E

4) unknown concendtion capsicurit

5) unknown concerdtion capsicuni’

6) unnamed coating control (related to samples 4 and 5)

7) pre-cleaned glass slidencaated)

8) Siloxirane® coating control

9) unknown concerdttions of zinc pyrithiong€*and Vitamin E

10) unknown concerdtions of trichloromelamin& citricidal,”’ Vitamin E
11) dupicate of(10) usingcitric acid”’

12) unknown concerdtions of citricidat’ and Vitamin E

13) unknown concerdtions of capsicuifiand Vitamin E

RESULTS

General Observations:

1. Diatoms and clay particles weimund on downward suates of all test samples at all
exposurdimes. Differences in areal coverage were related to coating coropositiall

cases, coatings containing Vitamin E were more effective at retarding settlement/attraction
of particulates, including diatoms (Fig. 1).

Once a biofilm hasormed, debris, sand, and paulates become entrapped within

viscoelastic layers. The influence of electrostatic interactions has bggested by

DiSalvo and Cobef.

Fewbacteria were observed, perhaps due to the predominance of diatoms in the biofilms.
Holes and blisters were observed in coatings (1-3) and (5) at 1- to 15-day exposures.
Coatings (4-6) disbonded from glass swtatafter 30 days.

Based on these observations, coatings containing Vitamin E are considered to be the most
promising candidatefsom this series for evaduion in field and optical transmission

studies.

abrwn

IMPACT

The U.S. Navy currently uses a wide range diogh sensors in coastal applications to detect
and identify objects within the littoral zone. For examplepaomous unmanned and
unmanned undemter vehicles, driftindgpuoys, mine countereasure search and destroy
devices, bottom-iwmunted prafing devices, and irradiance chains all have optical sensors that
must remain free dbuling for weeks to months. Clandestiregtal collection in access-denied
areas requires similar materialsuBing and loss ofaliably sensed data can seriously impact



interpretation of remote image resuting in failure to detect and discriminate hedaus
features for mine

Figure 1. ESEMmicrographs showing fouling after 2 weeks
exposure to seater (a) uncoated glass slide afij glass
slide coated with copound cokaining Vitamin E.

countermeasures. It is also possible that biocides could be prepared in fayatuigtions and
applied to transduceudgaces tqrovide short-term fouling ptection when ships are port.

TRANSITIONS



The proposed 3-year pext has direct customers in the Mine Killep§ram, Magic Lantern,
and Magic Lantern-Addption(Coasal Systems StatioRMO-210). These pjects require
optical measurements. Fradr3—6.4, sensomnaterials will be transitioned to the Tactical
Oceanographic Warfare and Supporti€for apgication consideration on unmanned
vehicles, towed arrays, or expendable uflntsnvironmeral characterization.

RELATED PROJECTS

Theongoing and proposed study is an expansion of basic resetatédrto material selection
and microbial contamination preveoni. The Microbiologeally Influenced Corrosioné&tion is
recognized as a centiar microfouling studies and routinelgceives requester assistance in
the selection of arfbuling measuretor field applications.
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