
This report has been photostated to fill your request as our sup
ply of copies was exhausted. If you should find that you do not 
need to retain this copy*permanently in your files, we would 
greatly appreciate your returning it to TIS so that it may be 
used to fill future requests from other AEC installations. 

UNITED STATES A T O M I C ENERGY C O M M I S S I O N 

AECD-2996(rev.) 

DECONTAMINATION AND CORROSION RESISTANCE 
PROPEPTIES OF SELECTED LABORATORY SURFACES 

By 
C. D. Watson 
T. H. Handley 
G. A. West 

August 29, 1950 

Oak Ridge National Laboratory 

Technical Information Sorvico, Ook Ridgo, Tonnotto* 

eiv^i 01 



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



CHEMISTRY 

Issuance of this document does not constitute 
authority for declassification of classified 
copies of the same or similar content and title 

and by the same authors. 

Reproduced direct from copy 
as submitted to this office. 

Work performed under 
Contract No. W-7405-eng-26 

PRINTED IN USA 
PRICE 15 CENTS 

AEC, Oak Ridge, Tenn. , 4-30-5'.—1200-W64 

6421 02 



Foreword 

This report presents decontamination and corrosion resistance data on 

various industrial materials tested on a laboratory scale to aid in the 

selection of materials for the construction and maintenance of radiochemical 

laboratories at Oak Ridge National Laboratory. 

These materials were acquired (1) by accepting samples from some vendors 

who solicited Oak Ridge National Laboratory, and (2) by a non exhaustive 'scan

ning of industrial publications and inquiring of those vendors whose products 

appeared to be of interest. The limited scope of the testing program did not 

justify ascertaining and contacting all possible sources of acceptable mate

rials. Doubtless there are many useful materials which were not tested. 

Accordingly, this report does not present a comprehensive comparison of all 

materials in the general groups tested. 

It is not the purpose or intent of this report to endorse or condemn any 

of the products so tested or to implicate in any way a manufacturer or dis

tributor of such products, but rather to present data compiled during the 

course of laboratory operations which may be of interest to others working on 

similar problems. 

Materials that apparently exhibited poor decontamination and corrosion 

resistance properties ii. these tests need not be considered inferior products, 

because slight variations according to composition (such as the nature or 

content of plasticizers, binders, fillers, pigments, etc.) may affect de

contamination and corrosion resistance properties quite drastically. Although 

a detailed study of varying composition was not made, it was fairly evident 

that in all probability a poorly rated product could easily be made to test 

higher by a slight change in raw materials or processing procedure. 

The tests presented in this report are empirical tests which have been 

developed only for immediate comparison purposes. Standard methods have not 

been established for decontamination tests, and because of the variety and 

number of samples involved there is reason to believe that a few products may 

have received incorrect ratings. 

The authors believe, however, that this report presents data adequate for 

empirical purposes and that it contributes heretofore unpublished data that 

may be of general interest to users of radioactive isctopes in the selection 

of materials for radiochemical facilities. 

The tests presented herein fulfill Oak Ridge National Laboratory's 

immediate needs, and an extension of this test program is not planned. 

The Authors 
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lo 0 A b s t r a c t 

A s e l e c t i o n of f i f t y m a t e r i a l s has been compared for decoxitaminabje 

s u r f a c e s a p p l i c a b l e t o r a d i o c h e m i c a l l a b o r a t o r i e s . ; The s u s c e p t i b i l i t y of 

these m a t e r i a l s t o contaminat ion with a f i s s i o n product mix ture , t h e i r subse

quent ease of decontamina t ion with va r ious reagent washes, and r e s i s t a n c e to 

common l abo ra to ry reagents are p re sen t ed . 
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2o 0 Introduction 

Experience has shown that structural materials used in standard chemical 

laboratories are not always applicable to radiochemical laboratories. Unfortu

nately there is but little backlog of user history on other materials that 

could possibly be applied to radiochemical facilities; therefore, a method was 

needed whereby various materials could be compared with suitable tests and 

their usefulness in the field predicted under radioactive conditions. For 

this purpose, Tompkins and Bizzell^^ have developed simple empirical tests to 

measure the susceptibility of a material (surface) to radioactive contamina

tion and its subsequent ease of decontamination. Data on three widely-used 

radioisotopes were reported^^ using these tests. 

This paper reports the results of a joint investigation undertaken by the 

Analytical Chemistry Division* and Chemical Technology Division to determine 

the contamination susceptibility, ease of decontamination, and corrosion 

resistance properties of 50 materials considered for application in the new 

Building Program H at Oak Ridge National Laboratory. (These properties were 

determined with a fission product mixture and common laboratory reagents.) 

The effectiveness of Versene. acidic, alkaline-citrate, and neutral-citrate 

washes as decontamination reagents were also compared. 

3.. 0 Sunnary 

F i f t y d i f f e r e n t m a t e r i a l s were s e l e c t e d for t e s t i n g , and t h e s e were 

divided in to s i x general groups ( d e t a i l e d t.est r e s u l t s for which are presented 

in the appendix) . The number t e s t e d in each group i s as fol lows' 

Group Number Tes ted 

(1) Uncoated Reference M a t e r i a l s i f o r c o n t r o l pu rpose s ; 5 
(2) Baked I n t e r i o r P a n e l s 10 
(3) P r o t e c t i v e P l a s t i c Coat ings ( a i r d r i e d ) 11 
(4) Laboratory Bench Top M a t e r i a l s 7 
(5) Floor T i l e s 11 
^6) Disposab le ( s t r i p p a b l e ) P l a s t i c Films 6 

(1) Tompkins, P C , and Bizze l l . 0 M Radioactivr DecontoMxnation Properties of Laboratory Surfaces. 
I. Glass. Stainless Steel and Lead, OHSL-381 (Sept 21 1949). 

(2) Tompkins P C , Bizze l l 0 M , and Watson C D , Radioactive Decontamination Properties pf 
Laboratory Surfaces. II. Paints, Plasties and Floo - Materials, OBNL 382 (Sept 26, 1949) 

*T H ftiandley Division particijpant 
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A selection of the best materials in each group was made considering the 

combined results of (a) corrosion tests, (b) susceptibility to contamination, 

and (c) decontamination tests. The listing of best materials in each group is 

as follows: 

(1) Uncoated Reference Materials 

Polyethylene outstanding material of this group and a so 
superior to materials classified under other gx̂ oups 

(2) Baked Interior Panels 

Laboratory Furniture panels X^127 and X-119 

(3) Protective Plastic Coatings (air dried) 

a. Corrosite 22 
b. Nukemite-'40 
c. Amercoat-33 

(4) Laboratory Bench Top Materials 

a. Saran sheet 
b. Alberene stone coated with VMCH (vinyl type plastic 

coating) 

(5) Floor Tiles 

Sanitile vinyl flooring 

(6) Disposable (strippable) Plastic Films 

a. Brevon 
b. Gordon Lacey A89A 
c. Monsanto D- 1000 

The vinyl base protective coatings (all those listed in ,group 3 are of 

this type) are, in general, more corrosion resistant and decontaminate better 

than the other groups studied. 

In general, Versene, acidic or neutral citrate-detergent washes de 

contaminate a given surface much better than alkaline citrate or plain water 

waslies. The Versene and acidic washes were equally effective. 
I 

I 
4 0 Experimental 

Test placques (2^ ^ 2% in.) of each material were used for the suseepti^ 

^ility and deeontamination tests and compared to uncoated referenee placques 
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of Polyethylene. Teflon, lead, plate glass and stainless steel. Immersion 

rods were selected for the corrosion tests and watch glasses coated with 

strippable plastic film for the penetrability tests. 

4.1 Preparation of Test Placques. Aluminum or wooden placques (2/4^2^ 

in.) were coated on all edges and one side with a protective coating according 

to the manufacturers' recommendations. In some cases steel placquos {2% ^ 

2K in. ,16 gauge) were supplied by the vendor with the coating factory applied. 

Test placques for materials such as floor coverings and bench top materials 

were made by sawing a section (2/̂  ^ 2% in.) from the parent material. The 

maximum placque thickness that could be properly handled and counted was 2 in. 

4.iS Preparation of Innersion Rods. Immersion rods for determining the 

corrosion resistance of protective coatings against common laboratory reagents 

were prepared from wooden or aluminum dowels (3/8 in. diameter ̂ 5 in.) rounded on 

one end and suitably coated according to the vendors' recommendations. 

For materials other than protective coatings, strips {% in. wide and 5 

in. long) were sawed from the parent material. Still other materials such as 

the baked panels were factory coated on one side only, prohibiting immersion; 

therefore, the test was made directly on the surface of such panels. 

4.3 Preparation of Plastic Coated Watch Glasses. Watch glasses (25*mm 

diameter) were overlaid with pre-sprayed strippable films in comparable 

thicknesses based on six thorough passes (9-33 mils thick) of a spray gun. 

The film was applied in each case as a dry single plastic film glued to the 

watch glass with liquid parent material. 

4.4 Test Method. 

4 . 4 1 Suscept ibili ty Test. The s u s c e p t i b i l i t y t e s t s were d e s i g n e d 

p r i m a r i l y to determine t h a t q u a n t i t y of a c t i v i t y t rapped or held on a given 

s u r f a c e a f t e r a s imp le f l u s h i n g p r o c e d u r e wi th w a t e r . This q u a n t i t y of 

a c t i v i t y has been c a l l e d " t r u e contamina t ion . "'̂  ^̂  A t y p i c a l s tepwise t e s t i n g 

procedure follows 

(1) The cen t e r of each placque was contaminated with a 100 A. ( 0 . 1 
ml, 1.53 ^ 10° counts /min) a l i q u o t of 3-year old mixed f i s s i o n 
product s o l u t i o n (see page 20 in Appendix for f i s s i o n product 
a n a l y s i s ) of pH 2 in n i t r i c acid and allowed to evapo ra t e to 
d r y n e s s o v e r n i g h t in a hood w i t h o u t h e a t i n g . Air v e l o c i t y 
through the open face of the hood was approximately 100 f t /min. 

(3) Hawes, W. W, , and Leventhal, L. , Naval Radiological Defense Laboratory Report, AOC-64 (Jan. 1949). 
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(2) Placques were then uni formi ly flushed with tap water for 1 min.; 
J e t e f f ec t of wash stream was not u t i l i z e d to aid in removal of 
a c t i v i t y . 

(3) Step 2 was followed by a i r drying the flushed p lacque, mounting 
on a count ing card and coun t ing^* ' with an end-window Geiger-
Miil ler t ube s u i t a b l y a r r a n g e d i n a l ead p i g , w i th s t a n d a r d 
s h e l f - t y p e holder for count ing ca rds . 

Each sample was counted a t t h e same s h e l f geometry. The r e 
s u l t s were r e p o r t e d as p e r c e n t a g e d i f f e r e n c e s or as r a t i o s ; 
t h e r e f o r e , t h e c o u n t i n g r a t e s were no t c o r r e c t e d for such 
f a c t o r s as b a c k - s c a t t e r i n g , s e l f - a b s o r p t i o n , and counter e f f i c i 
ency because a b s o l u t e d i s i n t e g r a t i o n r a t e va lues were not r e 
qui red . 

( 4 ) The s u s c e p t i b i l i t y of t h e p l a c q u e t o c o n t a m i n a t i o n was e x p r e s s e d 
by t h e r a t i o : 

Counts/min remaining (after flushing) 
, X 100 = Percent retained or adsorbed 

Counts/min applied (1.53 x 10 ) 

4 . 4 2 Decontamination Test. D e c o n t a m i n a t i o n i s c o n c e r n e d w i t h r emoving 

t h a t p o r t i o n of a c t i v i t y r e m a i n i n g a f t e r a s i m p l e w a t e r wash; t h e r e f o r e , t h e 

p l a c q u e s from t h e s u s c e p t i b i l i t y t e s t s w e r e u s e d f o r t h e d e c o n t a m i n a t i o n 

t e s t s . The d e c o n t a m i n a t i o n r e a g e n t s s e l e c t e d fo r t h e s e t e s t s were a s f o l l o w s : 

Reagent Composition 

Versene 5% Versene, 1% Triton, pH 8-9 
Caustic 1% trisodium c i t r a t e , 5% sodium hydroxide 
Neutral 2.5% trisodium c i t r a t e , 0.2% Aerosol OT, pH 7.0 ± 0 . 1 
Acidic 0 3 * Citric Acid, 0.1% Aerosol OT, 0. 5 Jf HCl 
Water D i s t i l l ed water (23°C) 

Each p l a c q u e was c o v e r e d w i t h r e a g e n t i n a pyrex t r a y and s c r u b b e d w i t h a 

F u l l e r h a i r b r u s h * f o r 2 m i n . T h i s was f o l l o w e d by a b r i e f r i n s e i n t a p 

w a t e r , a i r d r y i n g , m o u n t i n g on a c o u n t i n g c a r d , and c o u n t i n g as e x p l a i n e d i n 

S e c t i o n 4 . 4 [ s e e Ref. ( 4 ) ] . A l l t e s t s were made i n d u p l i c a t e . 

The amount of c o n t a m i n a n t removed was a measure of d e c o n t a m i n a t i o n . T h i s 

was e x p r e s s e d as a r a t i o o r d e c o n t a m i n a t i o n f a c t o r (DF): 

Ini t ia l counts (counts remaining from susceptibility test) 
— * = Reagent DF 

Counts remaining (after reagent scrubbing) 

*̂̂  ^n^?*"** ^- f- J r . , "A Precision Alpha-Prc^ortional Counter, "flev. Sci. Instrtments 18, 884 (flee. , 
1947); see also Oak Ridge National Laboratory Drawings (J227, (3937, QI62 and 0644. 

• "P la t e r s style, " black br is t le trim 55i x 1 in , Catalogue No. 4168. 
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Similarly the overall decontamination factor was expressed as the ratio 

of: 

Initial counts/min iq>plied (1. 53 x 10 ) 
— - — - - ^ - — - — - - - - — - — — — — — — = Overall DF 

G>unts/iiin remaining (after reagent scrubbing) 

4.43 Corrosion Resistance Test. Immersion rods prepared according to 

Section 4.2 were immersed in five separate beakers.; Each beaker contained one 

of five laboratory reagents which were 3 M HNO3, 3 M H2SO4, 3 M HCl, 3 M NaOH, 

and methyl isobutyl ketone.; Rods remained immersed until failure occurred or 

until one week had elapsed.; Failure of a coating or material was judged by 

(1) discoloration of reagent, (2) a tacky or slimy surface, (3) appearance of 

pin holes or blisters, and (4) wetting of wooden test dowel above coated 

surface.; A rating for each material was assigned as follows: 

Method of Rating Corroaion Rating 

E V Excellent • No attack in 168 hr (1 week) 4 
G - Good - Failure in 120-167 hr 3 
F - Fair - Failure in 48-119 hr 2 
P - Poor ' Failure in less than 48 hr 1 

The letter system was used to evaluate specific corrosion resistance to 

each reagent and the number system to determine a composite rating for all 

reagents. The highest and poorest complete composite rating possible was 20 

and 5, respectively. 

4.44 Penetrability of Strippable Plastic Films Test Disposable (stripp

able) plastic films were te.«t.fd to determine the amount of fission product 

activity transmitted through tiud films in the presence of concentrated H2S0^, 

HNO3, HCl, and distilled water. the distilled water was selected as a control 

or reference reagent. Con(. entt it rd reagent (approximately 1 ml) was pipetted 

onto the surface of the coalftii wai.tli glass followed by a 100 k (0.1 ml, 1.97^ 

10' counts/min) aliquot of wxKtui iis^s'ion product solution. Fresh reagent was 

added every 24 hr when neeleci. Flic .<iulfuric acid test was conducted in a 

desiccator to prevent diluti m oi I'le acid by water absorption. 

After a period of ovc vitv.. eacli watch pla.«is was carefully blotted free 

of reagent and the plasti fii.i rttnoved by stripping. The watch glasses were 

then counted and the penetrahiJity determined by 

Counts on wstch glass 
~-.-. '. X 100 = Percent transmitted 

Counts {.j. |iiied 
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These tests served as a measure of two properties: (1) corrosion re

sistance; and (2) an estimate of activity transmitted through each film (the 

greater the activity transmitted, the more porous and/or less chemically 

resistant the film).; 

5.0. Discussion and Results 

For test purposes, the materials were collected into the six general 

groups: (1) Uncoated reference materials; (2) baked enamel panels (interior 

partitions); (3) air dried protective coatings; (4) bench top materials; (5) 

floor tiles; and (6) strippable disposable plastic films.' 

Susceptibility tests were not determined for Group 6 because these filaa 

are stripped from a surface to effect decontamination.; 

8.1 Susceptibility. The susceptibility of the materials tested to 

mixed fission product contamination are presented in Fig.; 1.; With the ex

ception of Polyethylene, many surfaces were superior to the uncoated reference 

surfaces which were used as a standard for comparison purposes.; Polyethylene 

retained the least quantity (0.8%) of mixed fission product activity and un

coated Alberene stone the most (86%).; 

The baked panels adsorbed 13% to 61% of the contacting activity.; Six 

panels were outstanding; Browne-Morse 65 MV, Hamilton 1-H, Browne-Morse S1«MV, 

Ma8terwall-8739, Laboratory Furniture X-127, and Kewaunee-3.; Average retention 

for these panels was approximately 15%. 

Considered as a group, the air dried protective coatings were superior to 

the baked panels and other groups.; This was surprising because baked coatings 

are usually considered to be smoother and less porous than air dried coatings.; 

Four coatings, Nukemite-40 (1.3%), Carbo-B-Resin (2.1%), Amercoat-33 (5.9%), 

and Corrosite-22 (7.4%), excelled the others.; 

Three bench top surfaces compared favorably with Polyethylene and the 

best air dried coatings: (1) Saran sheet (2.1^); (2)Alberene stone (coated with 

vinyl VMCH) ,,(7.3%); and (3) Saran rubber, (7.3%). 

The floor tiles uniformly retained the most activity (approximate average 

48%) and was the poorest of all groups tested.; Best materials in this group 
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were (1) rubber tile, (2) Cioodyfear Vinyl, (3) Flexacrome ,̂  (4) Plascor, (5) 

Tuff-Tex, and (6) Sanitile.; Average retention for these tiles was 41%.; 

Assumiilij^that each group of materials could be applied in the field under 

ideal condi€lefis (unscratched surfaces, properly applied and cured). Fig. 1 

predicts a re&Sonable approximation of the fission product activity remaining 

on each surface when hosed down under field conditions.; Surface marring is 

probably the controlling factor, so a less accurate predication from Fig.; 1 

could be expected under severe prolonged abrasion conditions. 

5.2 Decontaalnation. In general, those materials with low susceptibility 

values decontaminated better than those with high susceptibility values.; The 

results of the decontamination tests for each group of materials with the 

selected decontamination reagents are presented stepwise below. 

Group I: Uncoated Reference Mater ials. This group of materials was 

selected as standard decontaminable surfaces (see Fig. 2) to which all other 

materials were compared.; The group includes^ 

Name Code Decontamination Factor 

Polyethylene P 10,000 

Teflon T 5,963 

Plate Glass G 783 

Lead l̂ ieet L 501 

Stainless Steel S 6 

(347 mirror finish) 

Decontamination factors (DF) for the above materials were determined with 

Versene, acidic, neutral and caustic reagents. The Versene DF was chosen for 

comparison purposes with the other group.s because it appeared to be superior 

to the other reagents.; 

The acid (HCl) wash was more efficient for decontaminating stainless 

steel but was not listed here because the surface of the stainless steel was 

visibly (harshly) attacked.' 

The code (P,T,G,L,S) presented above, has been superimposed on the graphi

cal decontamination results for the other groups. Figs. 3, 4, 5 and 6, for 

easy comparison purposes. 

Group II: Baked Enamel Partitions None of these panels decontaminated 

as well asPolyethylene (see Fig. 3). Four panel.s, Browne-Morse 65 MV, 51 MV and 
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Laboratory Furniture X-119 and X-127, decontaminated almost as well as Teflon. 

For this group Versene appeared to be a superior decontaminant to the other 

reagents but was closely followed by the acid wash. 

Group III: Air Dried Coatings. The air dried coatings decontaminated 

about the same as the baked enamel coating. None were as good as Polyethylene, 

but two, Corrosite-22 and Nukemite-40. decontaminated almost as well as Teflon 

(see Fig, 4). All coatings were superior to stainless steel. Two other 

coatings .exceeded plate glass. (1) Amercoat-33 and (2) Truscon. For the air 

dried coatings, the acid wash was the superior decontaminant. 

Group IV- Bench Top Mater ials. Saran sheeting and Alberene stone 

(coated with vinyl VMCH) were the superior materials of this group (see 

Fig. 5). They too approached the decontamination properties of Teflon.' Note 

particularly the superiority of coated Alberene stone over uncoated Alberene 

stone. 

The last two columns VMCH 1 and VMCH-4 present four successive contamina

tions and decontaminations with Versene, acidic and neutral-citrate reagents. 

It is interesting to note that the fourth decontamination factor was as good 

or better as the initial decontamination factor. This shows that successive 

spills on a smooth essentially non-porous surface can be properly cleaned up 

(decontaminated) as well as an initial spill. For this group, Versene appears 

to be the superior decontaminant. 

Group V: Floor Tiles. The floor tiles decontaminated the poorest of all 

groups (see Fig. 6). Sanitile (vinyl laminated flooring) was the best material, 

exceeding lead and approaching the decontamination properties of glass. A 

desirable floor tile should decontaminate as well as Polyethylene or Teflon. 

Rubber tile and rubber runner (see columns 2 and 3, Fig. 6) were checked 

for two successive contaminations and decontaminations. The second contamina

tion was not removed as well as the initial one, indicating that a gradual 

build-up of activity can be expected from a succession of radioactive spills 

on the more porous surfaces. 

Group VI: Strippable (Disposable) Plastic Films. The penetrability of 

six plastic strippable films by fission product contamination in the presence 

of common laboratory reagents is presented in Table 2. A surprisingly small 

12 
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quantity of activity (less than 0.1%) was transmitted in the worst case.; For 

this reason, penetrability was expressed as counts/min rather than as a 

percentage in order to avoid very small percentage values.; An arbitrary level 

of 20D counts/min was selected to determine usable coatings. On this basis, 

Brevon, A89A and D-1000 were the outstanding coatings.' In practice, however, 

all coatings are probably safely usable because they would seldom be subjected 

to reagent immersion for long periods of time.; 

5'3 corrosion Resistance. The air-dried coatings group was superior to 

the other groups in resisting chemical attack (see Fig. 7 for composite 

corrosion ratings and Table 1 for specific ratings against each reagent). An 

arrangement of groups in a decreasing order of chemical resistance with the 

best materials in each group are presented below: 

(1) Air Dried Coatings Corrosite, Amercoat, Nukemite-40, J299J 
and Carbo-B-Resin 

(2) Bench Top Materials Saran B 115 Sheet and Formica 

(3) Floor Tile Sanitile, Rubber Tile and Flexachrome 

(4) Baked Enamel Panel.<3 Kewaunee-2, 358 Plastic Enamel, Lab
oratory Furniture X 119 

The uncoated reference materials were not subjected to chemical resistance 

tests because their corrosion properties are generally known,; 

6 0 Conclusions 

Polyethylene and Saran ."sheet plastic rated high in decontamination 

properties as well as resistance to acids, caustic, and ketone solvent. Three 

"vinyl bat?" paint.<3 showed high decontamination and good resistance to aqueous 

solutions ; There paints were attacked by methyl isobutyl ketone, but are 

relatively cheap and very good for general use. Strippable coatings of the 

"vinyl base" *7pe are also very generally useful and cheap. The more expensive 

glass, lead, and stainless ,<;teel surface materials in common use are decidedly 

inferior to these plastics and paints from the standpoint of decontamination.; 

None of the baked enamel panels were outstanding in both decontamination 

and chemical resistance, so the panels having the highest combined rating were 

selected. 
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The f loor t i l e s were genera l ly very poor in both decontamination and 
chemical r e s i s t a n c e . The best of the group i s said to be r e l a t i v e l y ex
pensive, and ra tes well below Polyethylene or Saran. 

Other incidental conclusions are as follows: 

(1) Decontamination p r o p e r t i e s of surfaces cannot be co r re l a t ed 
with corrosion resis tance proper t ies . 

(2) The Versene and the ac id ic reagent washes were super ior de-
contaminants. Decontamination factors of the two reagents in
dicated an approximately equal overal l efficiency. 

(3) The neutral c i t ra te -de te rgent wash excelled water and was equal 
to or be t t e r than the a l k a l i n e - c i t r a t e wash for removing con
tamination. 

(4) Smooth, non-porous surfaces can be expected to decontaminate 
with the same e f f i c i ency a f t e r a success ion of r a d i o a c t i v e 
s p i l l s and decontaminat ions i f the degree of a t t a ck i s not 
s e v e r e , whereas rough porous surfaces decontaminate with de
creasing efficiency. 

(5) Air dried ' 'vinyl base"' pa ints are best for general appl icat ion 
in radiochemical f a c i l i t i e s . Solvent spi l lage would be harmful 
and should be prevented by providing metal t rays or by other 
su i tab le means. 

(6) The commercial floor t i l e s tes ted cannot be adequately decon
taminated by reagent methods to warrant t h e i r use in rad io
chemical l abo ra to r i e s subject to s p i l l s of 10' counts/min or 
above. Decontamination of these t i l e s by surface gr ind ing 
methods might be feas ib le . 

(7) Strippable (disposable) coatings present perhaps the best means 
of protect ing walls and ce i l ings from contamination. Their use 
on f loors , however, i s limited to approximately two weeks under 
r e l a t i v e l y heavy foot t r a f f i c c o n d i t i o n s , because of t h e i r 
inherently low adhesion and/or t ens i l e s trength. 

7o0 Recoaaendat ions 

Based sole ly on the laboratory t e s t s performed, cer ta in materials simul
taneously possess ing outs tanding decontamination and corrosion r e s i s t a n c e 
propert ies are recommended for possible general use in radiochemical f a c i l i t i e s . 

14 
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A list of materials with suggested areas of application follows: 

Material Suggested Area of Application — Remarks 

Uncoated Reference Materials 

Polyethylene Sheet " H o t " sinks, bench tops, trays, interior 
of c e l l s and hoods, drain l ines , duct work, 
and process l ines and vessels 

Air Dried Vinyl Coatings 

Gir ros i te 22 
Nukemite-40 
Amercoat-33 

General use such as f loors, walls, ceil inga, 
and equipment surfaces 

Strippable (Disposable) Coatings 

Brevon 
A89A 
Monsanfcc 0- JOOO 

Interior of hoods and ce l l s , exterior and 
interior walla of barricades and floor 
areas most l ikely to receive s p i l l s 

In t e r i o r Baked Panels 

Laboratory Furnituie X 127 and X 119 Laboratory furniture and removable partitions 

Floor Ti le 

San i t i l e Best of group tested ' be t te r t i l e desired 

Bench Top Materials 

Alberene Stcne (coated with vinyl VMCH) 
Saran ^ e e t i m ; 

Bench tops 

6421 15 
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8.1 Analysis of Fission Product Mixture.. Conditions: Slug was cooled 

three years before dissolution.; Time in ORNL pile unknown.j Sample counted 

with an end-window Geiger-Mfiller tube with standard shelf-type holder for 

counting cards.- Counting geometry 6.î 3%.; No adsorber added.; 

Element Counts/min/ml 

(koss Beta 1. S3 x 10* 

Ruthenium Beta 2.77 x 10* 

Zirconium Beta 2.07 x lo' 

Columbiun Beta no value 

Cerium Beta 4.49 x 10^ 

ira: Beta* 9.35^x 10* 

Strontium Beta 2.44'x 10* 

Cesium Beta 2.$S x 10* 

•Total Rare Earths 

/ 

; 
/ 
/ 

i 

; 

ill I 1 



TABLE 1 

Chemical R e s i s t a n c e T e s t s of V a r i o u s p r o t e c t i v e C o a t i n g s 

T e s t C o n d i t i o n s : 

(1.) Wood d o w e l s , 3 /8 x 5 i n , , c o a t e d and d r - e d a c c o r d i n g to m a n u f a c t u r e r ' s 

s p e c i f i c a t i o n s , 

(2 ) Immersion i n hexone and 3 M HNO^, KCl, h2S0j ana NaOH for 7 d a y s , 

(3 ) Reagen t t e m p e r a t u r e 19-25°C. 

Method of R a t i n g 

E " Excellent - No attack in 168 hr 

G = Good - Failure in 120-167 hr 

F ^ Fair - Fa" .'.ure in 48-119 hr 

P = Poor - Failure in less than 48 hr 

Method of J u d g i n g F a i l u r e 

(1) Pronounced discolorat ion of reagent cr tes ' ; rod, 

(2) Bl is ter ing or cracking. 

(3) Taoky or slimv sv-fa^e. 

(4) ^pearance of pin holes. 

MANUFACTURER TRADE NAME COLOR 
3 a 

HNO, 

3 M 

NaOH 

3 M 

K,SO. 

3 if 

HCi 
HEXONE REMAPJCS 

Co^^osi^e C o r p o r a t i o n 

C o r r o s i t e C o r p o r a t i o n 

C o r r o s i ' . e C o r p o r a t i o n 

American p ipe and Con
s t r u c t i o n Company 

Nukem P r o d u c t s Corpo 
r a t i o n 

Ca rbo l ine Company 

Ca rbo l ine Company 

Gordon Lacey Chemical 
P r o d u c t s Company 

Truscon Labora to ry 

Mi rac l e Adhesive 
C o r p o r a t i o n 

Mirac le Adhesive 
C o r p o r a t i o n 

A IP 

C o r r o s i t e - 2 2 

C o r r o s i t e - 2 2 

C o r r o s i t e - 2 2 

•Amercoat-33 

Nukemite-40 

Carbo-B Res in 

Carbo-B-Res in 

J - 2 9 9 J 

Tiiiscon 

R-Mir Dek 

R-Mir-Dek 

DRIED 

Gray 

Green 

Black 

Gray 

Gray 

Grev 

Black 

White 

C l e a r 

Gray 

Gray 

COATINGS 

E 

E 

E 

E 

E 

E 

E 

E 

F 

F 

f 

E 

E 

E 

E 

E 

E 

E 

E 

G 

P 

P 

E 

E 

E 

E 

F 

r 
E 

t 

E 

P 

P 

E 

E 

E 

E 

E 

F 

E 

L 

F 

P 

P 

p 

P 

P 

P 

P 

p 

P 

P 

p 

P 

e 

V m v l base 

V i n y l b a s e 

Viny] b ase 

Vinyl b a s e 

Vinyl b a s e 

Base unknownjP'^ob )blv 
v i n y l 

base ui>Known 

Base unknown 

Base unknown 

pheno l i c u rea ba-se-
f l o o r p a i n t 

"Nop-s l jp" ' coa*"iiu; 

BAKED COAT^N'^.S ( P r e f a b r i c a t e d I u t e r 3 o r P a n e l s 

Kewaunee Manufac
t u r i n g Company 

E. H- Sheldon Company 

Labora to ry F u r n i t u r e 
Company 

Kewaunee-2 

358 P l a s t i c Enamel 

Labora to ry F u r n i t u r e 
X-119 

Brovm 

Gray 

Brown 

F 

P 

P 

E 

E 
E 

E 

E 
F 

E 

E 

E 

P 

P 

P 

V ny l b a s e 

Base unknown 

Base unknown 



TABLE 1 ( C o n t ' d ) 

MANUFACTURER 

L a b o r a t o r y F u r n i t u r e 
Company 

Kewaujiee Manfac tur ing 
Con^iany 

Browne-Morse Company 

Browne-Morse Company 

Hamil ton Manufac tur ing 
Company 

E. F . Houserman Company 

E. H. S i e l d o n Company 

TOADE NAME 

Labora to ry F u r n i t u r e 
X-127 

Kewaunee-3 

51 MV 

65 MV 

Hamil ton Enamel 

Mas te rwa l l -8739 

750 Enamel 

COLOR 

& a y 

Tan 

Gray 

Brcwn 

Gray 

Tan 

Gray 

3 M 
HNO3 

P 

P 

P 

P 

P 

P 

P 

3 M 

asm 

E 

P 

E 

E 

E 

P 

P 

3 M 
H2SO4 

E 

G 

G 

F 

G 

F 

P 

3 M 
HCl 

G 

G 

P 

P 

P 

P 
p 

HEXWTE 

P 

E 

P 

P 

P 

F 

P 

REM4RKS 

Base unlmami 

Base unknown 

Alkyd 

Alkyd 

Base unknown 

Alkyd u r e a 

Base unknown 

FLOOR TILE AND BENCH TOP MATERIALS 

Saran Lined P i p e 
Company 

Saran Lined Pipe Co. 

S t a n d a r d Coated Prod
u c t s , D i v i s i o n of 
J n t e r c h e m i c a l Corpo
r a t i o n 

Saran Lined P i p e 

Company 

P l a s t i c F a b r i c a t o r s 

(OmL S t o c k ) 

T i l e - T e x Con^any 

T i l e - T e x Company 

B a k e l i t e C o r p o r a t i t m 

Goodvear 

Armstrong Cork Company 

U- S. Stoneware 

U. S . Stoneware 

U. S. Stoneware 

U. S. Stoneware 

H e r c u l e s F l o o r i n g 

H e r c u l e s Floo"-i.ng 

Saran B-115* 

Saran B-115* 

S a n i t i l e 

Saran Rubber* 

Formica* 

Rubber T i l e 

Flexacrome 

Flexacrome 

VMCH ( v i n y l r e s i n ) * 

Vinyl F l o o r i n g 

Rubber Efenner 

p l a s - , i l e - 2 2 

P l a s t i l e - 2 2 

p l a s c o r 

P l a s c o r 

Tiiff-Tex 

Tuff-Tex 

G r e e n 

Black 

Cream 

Black 

Black 

Brown 

Gray 

Red 

C l e a r 

Red 

Tan 

Y e l l o * 

Brown 

Red 

Blown 

Red 

E 

E 

E 

E 

G 

G 

G 

G 

P 

G 

F 

G 

F 

P 

P 

P 

P 

E 

E 

E 

E 

P 

G 

G 

G 

E 

G 

G 
F 

P 

P 

P 

P 

P 

E 

E 
E 

E 

E 

E 

E 

E 

E 

G 

G 
G 

G 

G 

G 

P 

P 

E 

E 
E 

E 

E 

E 

E 

E 

E 

E 

F 

F 

F 

P 

P 

P 

P 

E 

E 
P 

P 

E 

P 
P 

P 

P 

P 

G 

P 

P 

P 

P 

P 

P 

Vinyl t o p p i n g 

Hexone a t t a c k e d b a - k i n g 
only 

P l a s t i c pounded a s b e s t o s 

p l a s t i c pounded a s b e ^ i o s 

Appl ied on Aibe rene 
s t one 

Vinyl t o p p i n g 

p l a s t i c • " ' > —• Bs- r 
unknown 

Pla.= t i r '"'I'le - - Bast-
nnknown 

p l a s t i c t i l p ~ Base 
unkr '«"• 

P l a t f ' i\'- — Bi^f 
unk-"wn 

p l a s t i c f i l e — Base 
unknown 

p l a s t i c t i l e — Base 
unknown 

'Bench Top M a t e r i a l s 
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TABLE 2 

Penetrability of strippable Plastic Films 

by Fission Product contamination 

1. Contaminant: Fission products cooled three years 

2. Activity Applied: 1.98 ^ 10^ counts/minute 

3. Reagent Contact Time: 1 week 

4. Temperature: 23°C 

NAME 

Brevon 

A89A 

L3X173 

Anercoat 

D-1000 

Ty gof i lm 

FILM 
THICKNESS 

(mils) 

18 

9 

24 

10 

33 

13 

ACTIVITY TRANSMITTED BY CONCENIBATED 

H^SO, 

( coun t s /min) 

162 

175 

1,600 

0 

» 

2,204 

HNO3 

(counts/min) 

23 

25 

124 

890 

19 

583 

HCl 

(counts/min) 

11 

0 

5 

176 

26 

33 

DISTILLED WATER 

(counts/min) 

11 

6 

0 

0 

3 

10 

'Watch glass contaminated during film removal. 
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Pt i . 1 

8 w c * » t i k l l l U •i SalMtad LateraUa tarUcas ta 
Plaalaa PrWact CMta«laatla* 

1. CeaiaBiwaat - Fiaaioa producta cooled three yeara 

2. ActiTity Applied • 1.S3 K IQ* cauata/Mia 
3. Fiaaioa prodacta applied and permitted to dry at rooa teaperatnre ia a hood 
4. Placqaea geatly flnahcd with water (ao iapingeBeat) for 1 aia - dried aad counted 

caaat* rcwaiaiBg (after water •••k) ^ 100 
SwBceptibility = Percent adaorbed ~ - ' •-•i...... • • 

«.a.f avplierf 

RA 

20 

/V/Y/ 

11 
1 1 .1 
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• III 
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i - i 
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/y/v/y/ 

1 
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11 • • • II II 
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/ r 

II .1 II .11 
PT1 m i l 
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FIR. 2 

Uncoated Reference Materials 

Decontamiration with Various Resg»nt lashes 

1. Contaminant - Fission products cooled 3 >ears 

2. Activity Applied - 1.56 x 10^ counts/mm 

3. DF (Decontamination Factor) = 
courts applied 

counts remaining (after reagent wash) 

10' 

^ 10 
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10̂  
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Fie. ^ 

Cheatcal Icalstftace ladcx 

Test Coaditions: 
Vood dowels coated and inaersed in kexone and 3 Jf HNO^, HCi, H.SO^ 

and ffaOH for 7 daya. nooai teaperature (21°C) 
J? 7 

Metkod o f R a t i n g Ckewica l Index 

E • E x r e l l c n t - No a t t a c k in 166 koura 
G - Good - F a i l u r e in 1 2 0 - 1 6 7 k o u r s 
F - F a i r - F a i l u r e m 4 8 - 1 1 9 kowrs 
P - Poor - F a i l u r e i n l e a s tkan 48 koura 

HaxiauH P o a s i b l e R a t i n g - 20 
Lowest P o s s i b l e R a t i n g - S 

AAKCD PANELS FLOOR TILE AND BENCH TOP MATERIALS 


