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[54] WATER SOLUBLE ESSENTIALLY LINEAR Primary Examiner—Lester L. Lee
POLYMER HAVING A PLURALITY OF Attorney, Agent, or Firm—David A. Lundy
AMIDE, IMIDE AND ESTER GROUPS
THEREIN, AND A METHOD OF MAKING D7) ABSTRACT
THE SAME AND APPLYING THE SAME TO An essentially linear polymer having a plurality of am-
SUBSTRATES ide, imide and ester groups therein, which is the con-

densation product of (1) at least one polycarboxylic acid
imide-forming reactant, (2) at least one ethylenically
[73] Assignee: Phelps Dodge Industries, Inc., New unsaturated polycarboxylic acid carboxypyrrolidone-
York, N.Y. forming reactant, (3) at least one polycarboxylic acid

, ester-forming reactant, (4) at least one glycoly, (5) at

[21] Appl. No.: 929,102 least one other polyfunctional hydroxyl compound, and

[75] Inventor: George H. Soliner, Fort Wayne, Ind.

[22] Filed: Jul. 31, 1978 (6) at least one polyfunctional amino compound having

) tu at least one primary amine group thereon. The equiva-
[51] Int. Cl3 ieiieccnerencrerreeenene C08G 73/16 lent molar ratio of the functional hydroxyl groups of the
[52] US.Cl .o 260/29.2 N; 260/29.2 E; glycols and hydroxyl compounds to the functional es-

260/30.2; 260/32.4; 260/32.6 N; 260/33.4 P; ter-forming carboxyl groups of the acid reactants is

428/458; 428/480; 428/425.8; 525/180; from about 1.0 to 1 to about 3.0 to 1. The equivalent

525/181; 525/183; 525/403; 525/406; 525/422; molar ratio of the functional imide-forming groups of
528/128; 528/188; 528/189; 528/226; 528/228; the acid reactants and the polyfunctional amino reac-
528/229; 528/288; 528/289; 528/290; tants and the functional carboxypyrrolidone-forming

428/473.5 groups of the ethylenically unsaturated acid reactants

[58] Field of Search ............... 528/289, 226, 228, 229, and the polyfunctional amino reactants to the functional
528/288, 290, 128, 188, 189; 428/474, 480, 458; ester-forming carboxyl groups of the acid reactants is
260/29.2 N, 29.2 E, 30.2, 32.4, 32.6 N, 33.4 P; from about 0.2 to 1 to about 1.0 to 1. The equivalent
525/180, 181, 183, 403, 406, 422 molar ratio of said functional imide-forming groups of

. the acid reactants and the polyfunctional amino reac-

[56] References Cited tants to the functional carboxypyrrolidone-forming
U.S. PATENT DOCUMENTS groups of the ethylenically unsaturated acid reactants

3,793,250 2/1974 Schmidt et al. oo 5287280  and the polyfunctional amino reactants are from about

3,865,785 2/1975 0.5 to 1 to about 3.0 to 1.

3,922,252 11/1975

3,994,863 11/1976 Xovacsetal. woevoreeerenen... 528/289 20 Claims, 1 Drawing Figure
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