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849400800160 Phone: (314) 894-1000

July 28, 1986

Ms. Roberta Wedge

Dyna-Mac Corporation
11140 Rockville Pike
Rochester, MD 20852

Dear Ms. Wedge:

Enclosed is information relating to the mechanism of paraphenylene diamine
(PPD) protection of rubber, as you requested. It indicates a low poten-
tial for environmental release of PPD from tires.

The mechanism of paraphenylene diamine antioxidant (PPD) protection in
vulcanized rubber is generally understood to be the following:

1. Migration of PPD to the surface.

2. Preferential oxidation and ozonation of the PPD to a water-
insoluble polymeric film, which prevents oxygen and ozone entry
into the bulk of the rubber.

References 1, 2, and 3 give experimental evidence for this mechanism with
several PPD's.

In addition, Monsanto research has shown that 6PPD (Santoflex® 13 antioxi-
dant) in benzene or tetrahydro furan is ozonized to a tan solid of molecu-
lar weight between 550 and 600 (as determined by gel permeation
chromatography). 6PPD was described as having "a high efficiency toward
polymer formations." Monsanto research also indicated that the infrared
spectrum of a brown solid removed from the surface of styrene-butadiene
rubber compounded with 6PPD and exposed to ozone aging was identical to
vhe infrared spectrum of the tan solid above. (Reference 4.)

Monsanto also analyzed two rubber tires made with 6PPD (Santoflex 13
antiozonant) during the useful life of the tires for internal 6PPD
content. (Reference 5) Results were as follows:
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Enclosure

Tire Age, Miles

Ms. Kathryn Rosica
Chemical Mapufacturers Associat-on
2501 "M" Street, N.W.
Washington, DC 20037
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Sincerely,

Average % PPD

1.11 £ 0.08
0.68 * 0.04
0.46 £ 0.03
0.30 % 0.04

I trust this information will be useful to you during your evaluation of
pai_chenylene diamines.

NSH.

Qo Bernard J. Hill
Manager, Product Safety
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