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SUMMARY Screening tests have been completed to determine the 
chemical resistance of three asbestos-resinous products 

prepared by the Union Carbide Nuclear Company. One of these 
products (No. 766-37) containing a phenolic binder exhibited 
excellent chemical resistance to a variety of organic and aqueous 
inorganic solutions. A commercial product based on this formula- 
tion should be superior to Johns-Manville Transite and should 
compare favorably with the J-M Chemtite (phenolic) chemical~ 
resistant piping currently available. Additional laboratory tests 
and field installation of test sections of the No. 766 formulation 
will be made. 

INTRODUCTION The Union Carbide Nuclear Company is interested in 
the development of commercial products which might 

utilize their asbestos product. One of these developments was the 
possible production of an asbestos-reinforced plastic pipe. Three 
separate samples of such pipe representing different resinous 
binders were submitted for evaluation. These had been made into 
flat stock 1/4" in thickness and were cut to appropriate size for 
mechanical testing by ASTM D-790 procedures. The three materials 
were designated as UCNC 465-15, UCNC 640-02, and UCNC 766-37. The 
reSinous binder of the 766-37 was a phenolic resin. This compo- 
sition has now been given a trade designation of F-100. The 
matrix of the other two compositions is unknown to the author. 

” This Department was requested to conduct standard chemi- 
cal resistance tests of the three materials uSing the methods 
developed previously for the evaluation of rigid plastic materials. 
Test media were selected to represent a broad range of possible 
exposures with a particular emphasis on streams which might be 
encountered in waste disposal lines and other common commercial 
applications. 
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In order to obtain:‘an adequate evaluation of the 
materials, a group of specimens was to be removed after 30, 90 
and 180 days. Results of the tests concluded after 30 and 90 days 
have been reported previously (1). The data obtained by the 
previous exposures are not included in this report. Only the 
results of the tests concluded after 182 days of exposure are 
given in Tables I, II, III and.IV. 

DISCUSSION Two areas of use of plastic piping of the type 
developed from the asbestos material are envisioned. 

One of these is a general application where waste disposal lines, 
water distribution, hydrocarbon distribution, and other large 
volume but rather innocuous applications would be involved. These 

are areas of use where Johns-Manville Transite asbestos materials 
are currently used in large volume. Consequently, a comparison 

with the J-M Transite was made by exposure of all materials in 

dilute acids, alkalis, and certain organic chemicals to roughly 
approximate the worst conditions anticipated in general piping 

services. 

The data for J-M Transite exposures are shown in Table 

I and reveal a substantial reduction in the properties of the 
material after exposure to most all of the test chemicals. In 
contrast, the No. 465 and 766 materials of the UCNC showed good 
resistance to essentially all of the chemicals. The 766 material 
was particularly outstanding in resistance to all test chemicals. 
The data leave no doubt that the 766 phenolic-asbestos material 

would be far superior to J-M Transite as a general service piping 
for miscellaneous service. 

The No. 766 product (F-100) is composed of a phenolic 
matrix and evidenced the usual good chemical resistance of 
phenolic products. It is interesting to note the resistance of 

the 766 material to sodium hydroxide. The basic phenolic resin 
used in this formulation is not resistant to alkalis. The high 
percentage of asbestos present apparently acted as a sufficient 

shield to protect underlying layers of phenolic resin and prevented 

degradation of the product. The use of such a material in alkaline 
service should be carefully evaluated, however. Alternately, the — 
poor resistance of the product in hydrochloric and sulfuric acid 
is probably caused by the presence of the asbestos. Chrysotile 
asbestos is not resistant to inorganic acids and the loss in 
modulus and other changes noted in the product are probably due to 
attack by the acids on the asbestos filler. 

(1) Letter of Cook, D. C., to N. J. Setter, Chemical Resistance 
of Rigid Asbestos, UCNC, March 26, 1963 (ML:500:51). 
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The No. 640 material had the poorest overall chemical 

resistance of the three products with the No. 766 being very 
definitely superior to all other materials tested. 

As stated, the 766 material is superior to Transite as 
a general purpose piping product. In fact, the material compares 
most favorably with the present J-M Chemtite phenolic piping 
material currently offered by that company as a highly chemical 
resistant process piping. The 766 material has poorer mechanical 
properties, but the chemical resistance should be roughly the same. 
The J-M Chemtite contains crocidilite asbestos rather than the 
chrysotile, and consequently has better mineral acid resistance. 
However, as a piping material for process work, the 766 would be 
most attractive where the lower mechanical properties can be 
allowed. 

The poorest property of the 766 (F-100) material is the 
poor impact resistance. Undoubtedly, the notch sensitivity is 
very high also. Longer asbestos fibers would be desirable to 
upgrade these properties,as well as the strength of the product. 
However, at the present time the F-100 product has strength and 
modulus in flexure very close to that of the Chemtite product. 

Table V shows the appraisal of the various materials 
tested as determined by an arbitrary limit on changes in weight, 
dimensions, hardness, strength, and modulus. These limits are 
entirely arbitrary but have been indicated by the testing of other 
materials to be significant as limiting changes in the material. 
No national recognition of these limits for rigid plastic materials 
is in effect but the values are believed to be accurate for an 
appraisal of screening tests for such products. 

Many types of simple slip fittings may be used on piping 
made up for a general purpose System. However, when competing 
with piping materials for process applications, a secure, repro- 
ducible, reinforcing fitting must be provided to obtain optimum 
service from the material. Thus, it is imperative that an 
excellent fitting be found to join the F-100 Piping before it is 
marketed for process applications. The current J-M molded - 
Phenolic fitting is an excellent product, and something of this 
type is necessary to provide the customer with a complete and 
usable package. ° 

Additional tests are to be conducted using the F-100 
(766) product. The stability of the plastic in a wide variety 
of organic chemicals will be determined in the manner previously
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employed for the evaluation of reinforced plastic materials (2). 
These data should be available by March, 1964. In addition, 
various test sections of the piping will be exposed in a variety 
of plant environments. 

. wa 

(2) VanDelinder, L. S. and Cook, D. C., Materials of Construc- 
tion: Evaluation of Rigid Plastics for Organic Chemical 
Service, February 8, 1962, (ML: 769-F 1). 

Lhd 
D. - Cook 

Notebook Reference: 3JCC 
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5 Tables 

Index: G, 32,112,120,132,155,157,162,166, 
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