United States Patent [

Epstein et al.

A A

US005208301A
(11 Patent Number: 5,208,301

451 Date of Patent: May 4, 1993

[54]

(73]
{731

[21]
[22]

[63]

51
[52]

[58]

[56]

SULFONATED POLYANILINE
COMPOSITIONS, AMMONIUM SALTS
THEREOF, PROCESS FOR THEIR
PREPARATION AND USES THEREOF

Inventors: Arthur J. Epstein, Bexley; Jiang Yue,
Columbus, both of Ohio

Assignee: Ohio State University Research
Foundation, Columbus, Ohio

Appl. No.: 529,023
Filed: May 25, 1990

Related U.S. Application Data

Continuation-in-part of Ser. No. 423,902, Oct. 19, 1989,
Pat. No. 5,137,991, which is a continuation-in-part of
Ser. No. 193,964, May 13, 1988, Pat. No. 5,079,334.

Int. CLS oo CO8F 283/00; CO8F 6/00;
CO08G 73/00; CO8G 75/00

L ST o; F 525/540; 525/534;
525/535; 528/210; 528/214; 528/373; 528/391;
528/422; 528/480

Field of Search .......coceevnnenns 525/540, 534, 535;
528/210, 214, 373, 391, 422, 480, 491

References Cited

U.S. PATENT DOCUMENTS

3,941,810 3/1976 Koebner .......ccceiicininian 545/66
4,488,943 12/1984 Skotheim ... 204/58.5

4,556,623 12/1985 Tamura et al. ... 430/83
4,585,581 4/1986 Skotheim ....... . 252/518
4,586,792 5/1986 Yang et al. ..... .. 350/357
4,604,427 8/1986 Roberts et al. .ccvvvverceenenae 525/185
4,615,829 10/1986 Tamura et al. ......ccccovvcruneee. 252/500
4,636,430 1/1987 Moehwald ..... .. 428/304.4
4,742,867 5/1988 Walsh ......... .. 137/514
4,749,260 6/1988 Yangetal. . 350/357

4,822,638 4/1989 Yaniger .......... ... 427/79

4,851,487 7/1989 Yaniger et al. 528/332
4,855,361 8/1989 Yaniger .......... 525/436
4,935,164 6/1990 Wessling et al. 252/500

4,973,391 11/1990 Madou et al. ..o.ooooosorr 204778

FOREIGN PATENT DOCUMENTS
61-197633 9/1986 Japan .

OTHER PUBLICATIONS

Paul, et al., J. Phys. Chem. 89:1441-1447 (1985).
Stafstrom et al., Phys. Rev. Lett. 59:1464 (1987).

Rice et al.,, Phys. Rev. Lett., 49:1455 (1982).

Bredas et al., Phys. Rev., B29:6761 (1984).

Chiang et al., Synth. Met. 13:193 (1986).

Ginder et al., Solid State Commun., 63:97 (1987).
Epstein et al., Synth. Met., 18:303 (1987).

Choi et al.,, Phys. Rev. Met., 59:2188 (1987).

Skotheim et al., Electrochem. Soc., 132:246 (1985).
Obayashi et al., Adv. Chem. Ser., 163;316 (1977).
Sammels et al., J. Electrochem. Soc., 131:167 (1984).
Chao et al.,, J. Am. Chem. Soc., 109:6627 (1987).
Hardy et al., J. Am. Chem. Soc., 1071:3823 (1985).
Gregory et al., Synthetic Metals, 28:C823-C835 (1989).
Nakajima et al, Synthetic Metals, 28:C629-C638
(1989).

Mizumoto et al, Synthetic Metals, 28:C639-C646
(1989).

Angelopoulos et al., J. Vac. Sci. Technol. B7 (6) Nov./-
Dec. 1989.

Lacroix et al., J. Electrochem. Soc., 136:1308-1313
(1989).

Computer search performed in the 1989 Am. Chem.
Soc., (1989). ]

Chem. Abstracts, 106:33982g (1987).

Noshay et al, J. App. Polymer Sci., 20:1885-1903
(1976). '

Primary Examiner—John Kight, III

Assistant Examiner—P. Hampton-Hightower
Attorney, Agent, or Firm—Emch, Schaffer, Schaub &
Porcello Co.

(571 " ABSTRACT

Sulfonic acid-substituted polyaniline compositions, am-
monium salts thereof, and uses therefor are disclosed.
The ammonium salts of the sulfonic acid-substituted
polyaniline compositions are used as interim materials in
the processing of conducting sulfonated polyaniline
compositions. The ammonium salts of the sulfonic acid-
substituted polyaniline compositions are also used to
either reversible or irreversible NHj filters, sensors,
temperature indicators and the like.
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