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STATEMENT OF RELATED CASES 

A related case is A.L.M. Holding Co. v. Zydex Indus. Private Ltd., 

1:25-cv-00155-GBW (D. Del. 2025). Although that case features the same 

patents and parties, it involves an amended license agreement with 

materially different terms and a different period of damages resulting 

from alleged infringement. Because this appeal is solely about Article III 

standing, that other case will not directly affect or be directly affected by 

the decision in this appeal.  

Beyond that case, to counsel’s knowledge, no other appeal in or from 

the same civil action or proceeding in the lower court or body was 

previously before this or any other appellate court, and no other cases are 

pending in this or any other court or agency that will directly affect or be 

directly affected by this Court’s decision in the pending appeal. 
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JURISDICTIONAL STATEMENT 

Plaintiffs A.L.M. Holding Company and Ergon Asphalt & 

Emulsions, Inc. brought a patent-infringement action under 35 U.S.C. 

§ 271 et seq. in the United States District Court for the District of 

Delaware. The district court had jurisdiction under 28 U.S.C. §§ 1331 and 

1338(a). Defendants moved to dismiss for lack of subject-matter 

jurisdiction under Federal Rule of Civil Procedure 12(b)(1) on the 

grounds that Plaintiffs lacked Article III standing. On November 25, 

2024, the district court granted Defendants’ motion, dismissed the case, 

and entered judgment against Plaintiffs. Appx1, Appx2-15. Plaintiffs 

timely filed a notice of appeal on December 23, 2024. This Court has 

jurisdiction under 28 U.S.C. § 1295(a)(1), because this is an appeal from 

a final judgment that disposes of all parties’ claims in a civil action 

arising under an Act of Congress relating to patents.  
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STATEMENT OF THE ISSUE 

Do Plaintiffs—the undisputed owners of the patents-in-suit—have 

Article III standing? 
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STATEMENT OF THE CASE 

Plaintiff A.L.M. is a holding company of various businesses, includ-

ing Mathy Construction Company, which is a family-owned asphalt con-

tractor and major supplier of aggregates used for road construction as-

phalt highway and construction projects throughout the Midwest. 

Appx17 (Compl. ¶ 3). The company is a national leader in industry re-

search and development of sustainable products and green technologies, 

including intellectual property co-owned by A.L.M. and Ergon. Appx17 

(Compl. ¶ 3). 

Plaintiff Ergon is part of a family of businesses within Ergon, Inc., 

which is a family-owned business focused on petroleum products, trans-

portation, and construction. Appx17 (Compl. ¶ 4). Ergon makes and mar-

kets asphalt products and has become one of the largest asphalt market-

ers in North America. Appx17 (Compl. ¶ 4). Ergon is also a national 

leader in asphalt industry research and development, including intellec-

tual property co-owned by A.L.M. and Ergon. Appx17 (Compl. ¶ 4). 

Between 2010 and 2019, the United States Patent and Trademark 

Office issued the six patents-in-suit related to warm-mix asphalt paving 

Case: 25-1317      Document: 8     Page: 13     Filed: 02/24/2025



5 

methods and compositions,1 with each listing either A.L.M. or both 

A.L.M. and Ergon as the sole assignees. Appx19-20, Appx23 (Compl. 

¶¶ 15–18, 36, 39). Since that time, Plaintiffs2 have been joint owners of 

the patents. See Appx20, Appx24 (Compl. ¶¶ 19, 43). 

On January 1, 2008, Plaintiffs entered into an agreement (the 

Agreement) granting a royalty-bearing license to several patent families 

(which would eventually include each of the patents-in-suit) to 

MeadWestvaco. Appx24 (Compl. ¶ 47); Appx77-98 (Agreement).3 In 2015, 

after a corporate merger and reformation, Ingevity Corporation replaced 

MeadWestvaco as the licensee under the Agreement. Appx24-25 (Compl. 

¶ 48).  

Under the Agreement, Plaintiffs granted Ingevity an “exclusive,” 

“royalty-bearing, worldwide license” to “manufacture, have 

 
1 The patents-in-suit are U.S. Patent Nos. 7,815,725 B2, 7,981,466 B2, 
9,394,652 B2, 10,214,646 B2, 8,734,581 B2, and 9,175,446 B2. Appx163-
248. 
2 Throughout this brief, Plaintiffs-Appellants A.L.M. Holding Company 
and Ergon Asphalt & Emulsions, Inc. are referred to collectively as 
“Plaintiffs.” Defendants-Appellees Zydex Industries Private Ltd. and Zy-
dex Inc. are referred to collectively as “Defendants.” 
3 This brief refers to the Agreement as it existed at the time this suit was 
filed. 
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manufactured, import, use, sell, offer to sell and otherwise commercialize 

Licensed Products.” Appx81 (¶ 2.1). This license is subject to automatic 

reversionary rights: If Ingevity fails to pay Plaintiffs guaranteed “mini-

mum annual royalty amounts,” then the “license shall become non-exclu-

sive.” Appx81 (¶ 2.1); see Appx85, Appx90 (¶¶ 3.4) (defining guaranteed 

minimum royalty), 9.3 (addressing default). Notwithstanding Ingevity’s 

exclusive license, Plaintiffs retained a royalty-free right (a) to make, im-

port, and use licensed products and paving mixtures under the patents 

for research and development purposes, and (b) to make, import, use, sell 

and offer to sell paving mixtures under the patent containing licensed 

products purchased from Ingevity. Appx81-82 (¶¶ 2.1, 2.4). 

As to practice of the patents by third parties, the Agreement envi-

sions shared control between Plaintiffs and Ingevity. To begin, Plaintiffs 

retained the royalty-free right to sublicense to their affiliates the rights 

they themselves retained in Agreement ¶ 2.4—without any input from 

Ingevity. Appx81-82 (¶ 2.4).  

For its part, Ingevity obtained a limited right to sublicense. Appx81 

(¶ 2.3). But before it can sublicense to anyone, Ingevity must “provide[ ] 

the terms and conditions of any such sublicense” to Plaintiffs. Appx81 
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(¶ 2.3). That requirement is in service of Plaintiffs’ right of “prior review 

and approval.” Appx81 (¶ 2.3). If Plaintiffs do not approve of a sublicense 

proposed by Ingevity, they can and would veto it. Indeed, Plaintiffs would 

be entirely within their rights to never approve a sublicense to a compet-

ing road construction or asphalt manufacturing business. Plaintiffs’ veto 

authority must be exercised reasonably: their “approval shall not be un-

reasonably withheld.” Appx81 (¶ 2.3). With their “review and approval” 

authority, Plaintiffs can also influence the terms of any sublicense. And 

they have exercised that right already, by including a self-executing pro-

vision in the Agreement itself: “The obligations in this Agreement shall 

be binding on any sublicensee as if it were a Party hereto.” Appx81 

(¶ 2.3). Finally, Plaintiffs retained the right to royalties from all subli-

censees: “Sales made by a sublicensee shall be reported and royalty paid 

to Licensors as if [Ingevity] had made such sale.” Appx81 (¶ 2.3). 

Similarly, Ingevity obtained a limited right to assign its license and 

rights under the Agreement. Appx93 (¶ 11.4). Before making any assign-

ment, however, Ingevity must obtain “written permission” from Plain-

tiffs. Appx93 (¶ 11.4). If Plaintiffs do not approve of an assignment pro-

posed by Ingevity, they can and would veto it. Plaintiffs’ veto authority 
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must be exercised reasonably: their “permission [is] not to be unreasona-

bly withheld.” Appx93 (¶ 11.4). Ingevity’s rights, moreover, “may only be 

assigned” in certain narrow circumstances, such as “in connection with 

the transfer of substantially all of” its “assets.” Appx93 (¶ 11.4). 

As to enforcement of the patents, the Agreement likewise envisions 

shared control between Plaintiffs and Ingevity. “If any unlicensed third 

party” practices the patents, then Plaintiffs and Ingevity “shall mutually 

determine whether to pursue such infringement.” Appx87 (¶ 5.1). If 

Plaintiffs and Ingevity decide to mutually “prosecute a legal action,” then 

they “split 50:50” both “the costs of such prosecution” and “any damages 

recovered.” Appx87 (¶ 5.1). “If either Party does not desire to initiate le-

gal action,” then that “non-initiating Party may provide to the other 

Party . . . such rights as are necessary for the Prosecuting Party to at-

tempt to enforce all or a portion of the Patent Rights against one or more 

of the unlicensed third parties.” Appx87-88 (¶ 5.2). When a single party 

prosecutes infringement, that party “will control the conduct of the legal 

action, keep the non-initiating Party advised of its progress, and will re-

tain for itself any damages recovered or obtained in the legal action.” 

Appx87-88 (¶ 5.2). 
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The Agreement also provides Plaintiffs with the right to terminate 

the Agreement, based on any material breach by Ingevity, subject to no-

tice and three months to cure any such breach. Appx90 (¶ 9.3). In addi-

tion, Plaintiffs maintained control of any continuing patent prosecution 

and assumed the obligation to pay maintenance fees on the patents-in-

suit. Appx87 (¶ 4.3). 

On March 21, 2024, Plaintiffs filed this action against Defendants, 

alleging infringement of the six patents owned by Plaintiffs. See Appx16-

68 (Compl.). Defendants filed a motion to dismiss solely for lack of Article 

III standing.  

The district court granted Defendants’ motion. Appx15 (Order 14). 

It reasoned that under the Agreement, Plaintiffs failed to retain suffi-

cient “exclusionary rights” to the patents and therefore did not suffer an 

“injury in fact” required for Article III standing. See generally Appx2-15 

(Order). The court entered judgment for Defendants and dismissed the 

case. Appx1, Appx2-15 (Order; Judgment). Plaintiffs appeal.  
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SUMMARY OF ARGUMENT  

The sole question on this appeal is whether Plaintiffs—the undis-

puted owners of the patents-in-suit—suffered an injury in fact and have 

Article III standing. They clearly do. 

Article III standing is a minimal threshold. It is separate from 

whether a plaintiff can sue for infringement under 35 U.S.C. §§ 271 and 

281, a question not at issue on this appeal. The Supreme Court has re-

peatedly held that monetary harm suffices to show injury-in-fact for Ar-

ticle III standing.  

The Article III standing analysis here begins with Intellectual Tech 

LLC v. Zebra Technologies Corp., a 2024 decision of this Court. 101 F.4th 

807 (Fed. Cir. 2024). Intellectual Tech is significant and on-point because 

it keeps the Article III standing inquiry separate from the § 281 inquiry 

and because it involves a patent owner’s standing—as is the case here—

not a licensee’s standing.  

Intellectual Tech leaves open two approaches to Article III standing: 

one broad, one narrow. Under the broad approach, exclusionary rights 

are sufficient but not necessary for a patent owner to have Article III 

standing; consistent with Supreme Court precedent, monetary harm is 
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enough, regardless of exclusionary rights. Under the narrow approach, 

“at least one exclusionary right” is necessary for Article III standing. Id. 

at 813 (emphasis added). Importantly, under either the broad or narrow 

approach, Plaintiffs have Article III standing here. 

First, under the broad approach, Plaintiffs have Article III standing 

because they suffered monetary harm. They are the undisputed owners 

of the patents. Defendants are practicing the patents without a license 

from Plaintiffs, a sublicense from Ingevity, or other authorization and 

without paying any royalties to Plaintiffs. As a result, Plaintiffs have suf-

fered monetary harm.  

Second, under the narrow approach, Plaintiffs have Article III 

standing, too. “A patent owner has exclusionary rights as a baseline mat-

ter unless it has transferred all exclusionary rights away.” Id. at 816 (em-

phases added). Although Plaintiffs granted Ingevity an exclusive license, 

Plaintiffs still retained “at least one exclusionary right” under the Agree-

ment. Id. at 813 (emphasis added). That is all that’s required for Article 

III standing. 

Plaintiffs, in fact, retained several exclusionary rights under the 

Agreement. Among other things, Plaintiffs and Ingevity share control 
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over use of the patents by third parties: Ingevity has the ability to subli-

cense and to assign, but Plaintiffs have the right to reasonably veto In-

gevity’s proposed sublicenses and assignments, thereby controlling who 

can practice the patent and on what terms. Plaintiffs also have the right 

to royalties from all sublicensees. And Plaintiffs have the royalty-free 

right to sublicense certain rights to their affiliates, without input from 

Ingevity.  

So too do Plaintiffs and Ingevity share control over enforcement of 

the patents. The Agreement allows Plaintiffs and Ingevity to pursue an 

infringement suit together and split damages, or for either to pursue a 

suit on their own and keep all damages. Critically, Plaintiffs’ retained 

rights over both sublicenses and enforcement ensure that neither of those 

rights is rendered illusory: Ingevity cannot, for instance, grant a royalty-

free sublicense to an alleged infringer and thereby moot an infringement 

suit brought by Plaintiffs. Because Plaintiffs have “at least one exclusion-

ary right”—and in fact several—they have Article III standing. Id. at 813 

(emphasis added). 

The district court’s decision was wrong. In concluding that Plain-

tiffs lacked Article III standing, the district court relied primarily on non-
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controlling and inapposite district court cases. But this Court has never 

endorsed those courts’ reasoning, and the license agreements in those 

cases do not resemble the Agreement here.  

Although the district court also relied on this Court’s decision in 

Morrow v. Microsoft Corp., 499 F.3d 1332 (Fed. Cir. 2007), that case was 

decided in a bygone era when “many of this court’s opinions had improp-

erly melded the injury-in-fact inquiry with the § 281 inquiry—often per-

forming a combined analysis of the two simultaneously,” Intell. Tech, 101 

F.4th at 814. Such “earlier decisions” conflating Article III standing and 

cause of action “were wrong.” Schwendimann v. Arkwright Advanced 

Coating, Inc., 959 F.3d 1065, 1071 (Fed. Cir. 2020). In any event, if the 

district court was going to reach back into that earlier era, it should have 

looked elsewhere. Instead of Morrow, which dealt with a licensee’s stand-

ing, the district court should have relied on the more analogous Mann, 

which dealt with a patent owner’s standing and a license agreement very 

similar to the one here. Alfred E. Mann Found. for Sci. Rsch. v. Cochlear 

Corp., 604 F.3d 1354 (Fed. Cir. 2010). Mann held that the patent owner 

had standing, and this Court should hold that Plaintiffs have standing 

here, too. 
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The Court should reverse the judgment below. 

ARGUMENT 

I. Standard of Review  

The Court reviews Article III standing determinations de novo. In-

tell. Tech, 101 F.4th at 813. 

II. Plaintiffs have Article III standing.  

The only question in this case is whether Plaintiffs—the undisputed 

owners of the patents-in-suit—have Article III standing. They clearly do. 

Article III standing is a minimal threshold bar for invoking subject-mat-

ter jurisdiction. It is completely separate from whether the plaintiff has 

a statutory cause of action—a question not at issue here. Under the Su-

preme Court’s and this Court’s precedent, Plaintiffs have met Article III’s 

minimal threshold. The district court was wrong. 

A. Article III standing is a minimal bar met by alleging 
monetary harm. 

Article III standing requires an injury in fact, traceability, and re-

dressability. Lujan v. Defs. of Wildlife, 504 U.S. 555, 560–61 (1992). Only 

injury in fact is at issue; traceability and redressability are not disputed. 

Appx4 (Order 3).  
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The injury-in-fact requirement is a “low threshold.” Sonterra Cap. 

Master Fund Ltd. v. UBS AG, 954 F.3d 529, 534 (2d Cir. 2020) (quoting 

John v. Whole Foods Mkt. Grp., Inc., 858 F.3d 732, 736 (2d Cir. 2017)); 

accord Hassan v. City of New York, 804 F.3d 277, 289 (3d Cir. 2015), as 

amended (Feb. 2, 2016) (explaining that the “burden [of showing injury 

in fact] is low”). 

Any monetary loss suffices to show injury-in-fact. Indeed, “the most 

obvious [Article III injuries] are traditional tangible harms, such as . . . 

monetary harms.” TransUnion LLC v. Ramirez, 594 U.S. 413, 425 (2021). 

“[A]llegations of lost sales,” for example, suffice for “standing under Arti-

cle III.” Lexmark Int’l, Inc. v. Static Control Components, Inc., 572 U.S. 

118, 125 (2014). Ultimately, “[a]ny monetary loss suffered by the plaintiff 

satisfies” this requirement. Sonterra, 954 F.3d at 534; see Luca McDer-

mott Catena Gift Tr. v. Fructuoso-Hobbs SL, 102 F.4th 1314, 1323 (Fed. 

Cir. 2024) (“We have little trouble concluding that Appellant’s alleged in-

jury—the diminishment in value of its investment in Hobbs Winery—

satisfies the injury-in-fact requirement for constitutional standing.”); 

Rocky Mountain Helium, LLC v. United States, 841 F.3d 1320, 1324 (Fed. 

Cir. 2016) (quoting Sierra Club v. Morton, 405 U.S. 727, 733 (1972)) 
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(“[P]alpable economic injuries have long been recognized as sufficient to 

lay the basis for standing.”). 

B. Article III standing is wholly separate from whether a 
plaintiff has a cause of action for infringement.  

Article III standing differs from whether a plaintiff has a cause of 

action. Lexmark, 572 U.S. at 128. A party can have either one with or 

without the other. This is true in the patent context, as well: whether a 

plaintiff has Article III standing is a “separate legal question[ ]” from 

whether the plaintiff is a patentee who can sue for infringement under 

35 U.S.C. § 281. Intell. Tech, 101 F.4th at 814.  

Recently, this Court has taken pains to “acknowledge[ ] that the 

§ 281 inquiry (sometimes called statutory standing in our cases, particu-

larly before Lexmark) and the injury-in-fact inquiry (for constitutional 

standing) are distinct.” Id.; accord Lone Star Silicon Innovations LLC v. 

Nanya Tech. Corp., 925 F.3d 1225, 1235 (Fed. Cir. 2019). Yet, before this 

“acknowledgement of this jurisdictional and substantive distinction, 

many of this court’s opinions had improperly melded the injury-in-fact 

inquiry with the § 281 inquiry—often performing a combined analysis of 

the two simultaneously.” Intell. Tech, 101 F.4th at 814. To that end, this 

Court’s “earlier decisions treating the prerequisites of the Patent Act as 
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jurisdictional were wrong.” Schwendimann, 959 F.3d at 1071; see Lone 

Star, 925 F.3d at 1235. 

As Defendants made clear below, they challenge “only” Plaintiffs’ 

Article III standing. Appx4 (Order 3). They do not argue that Plaintiffs 

lack a statutory right to sue for infringement under § 281 (or, in the par-

lance of older caselaw, that Plaintiffs lack “statutory standing”).  

C. Under this Court’s recent precedent, Plaintiffs have 
Article III standing. 

The Article III standing inquiry should begin with Intellectual Tech, 

a 2024 decision of this Court that addressed a patent owner’s Article III 

standing. Intellectual Tech can be read in two ways: broad or narrow. 

Under the broad approach, “one exclusionary right” is sufficient but not 

necessary for Article III standing, and Article III standing in a patent 

case—like in any other case—is present when a plaintiff alleges mone-

tary harm. Intell. Tech, 101 F.4th at 813. Under the narrow approach, 

“one exclusionary right” is necessary, and a patent owner has Article III 

standing “unless it has transferred all exclusionary rights away.” Id. at 

813, 816 (emphases added).  

Although the broad approach is more consistent with Supreme 

Court precedent, under either approach Plaintiffs have Article III 
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standing. Plaintiffs retained significant exclusionary rights under the 

Agreement. And Defendants’ unauthorized practice of the patents caused 

Plaintiffs to suffer monetary harm. 

1. Intellectual Tech—a recent, legally relevant, and 
factually analogous precedent—controls. 

Just last year, this Court considered the very Article III standing 

question posed here: whether a patent owner had Article III standing. 

See Intell. Tech, 101 F.4th 807. Like Plaintiffs here, the plaintiff there 

(Intellectual Tech) was a patent owner that had given a third party (Main 

Street) an exclusive license and a right to sublicense. Id. at 815. The dis-

trict court reasoned that a patent owner “can deprive itself of exclusion-

ary rights by vesting a third party with a right to assign or sublicense the 

patent (even if the third party never exercises those rights).” Id. at 813. 

On that basis, the district court dismissed Intellectual Tech’s infringe-

ment suit solely for lack of Article III standing. Id. at 810, 812.  

This Court reversed, holding that Intellectual Tech had Article III 

standing. To reach that conclusion, the Court noted the stark difference 

between cases where a patent owner sues for infringement and cases 

where a licensee sues. Indeed, “[p]atent owners and licensees do not have 

identical patent rights.” Id. at 815. “A patent owner”—unlike a licensee—
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“has exclusionary rights as a baseline matter unless it has transferred all 

exclusionary rights away.” Id. at 816 (emphases added). For that reason, 

“questions about other entities’ ability to license” that might be relevant 

in a licensee standing case “do not provide a reasonable proxy for under-

standing whether a patent owner retains at least one exclusionary right 

or whether it has transferred all exclusionary rights away.” Id. (emphasis 

added). 

Ultimately, the Court concluded that Intellectual Tech “suffers an 

injury in fact from infringement” even though it gave Main Street a right 

to sublicense the patent. Id. at 816. A patent owner, the Court explained, 

“meet[s] the injury-in-fact requirement even where, without more, it 

grants another party the ability to license.” Id. at 815. The Court relied 

on Mann for the proposition that a “patent owner [does] not transfer[ ] 

away all rights, even under an exclusive license with rights to sublicense, 

where the patent owner retain[s] the right to sue.” Id. at 816 (citing 

Mann, 604 F.3d at 1361); see also id. at 815 (observing that patent owners 

“arguably do not lack standing simply because they granted a license that 

gave another party the right to sublicense the patent to an alleged 
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infringer” (quoting Uniloc USA, Inc. v. Motorola Mobility LLC, 52 F.4th 

1340, 1345 (Fed. Cir. 2022) (Uniloc II)).  

For three reasons, Intellectual Tech is the most relevant case from 

this Court and controls here. First, unlike many other cases (especially 

those decided before Lexmark and Lone Star), Intellectual Tech clearly 

separated the questions of whether the plaintiff has Article III standing 

and whether it can sue for infringement under § 281. See id. at 814. Sec-

ond, unlike many other cases addressing a licensee’s standing, Intellec-

tual Tech addressed a patent owner’s standing. And third, Intellectual 

Tech is the most recent case from this Court to share both those features.  

2. Intellectual Tech leaves open both a broad and 
narrow approach to Article III standing. 

Intellectual Tech explained that “[i]n general, the question for the 

injury-in-fact threshold is whether a party has an exclusionary right.” 

Intell. Tech, 101 F.4th at 814 (first emphasis added). But the “in general” 

phrasing leaves open a question: is having “an exclusionary right” merely 

sufficient for Article III standing, or is it necessary? That question invites 

two approaches to Article III standing: one broad, one narrow. See Ver-

icool World LLC v. TemperPack Techs., Inc., 739 F. Supp. 3d 322, 332 & 
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n.3 (E.D. Va. 2024) (explaining that “district courts have split on [this] 

issue,” and citing cases). 

a. Under the broad approach, the test for Article III injury-in-

fact in a patent case is treated the same as in any other case: suffering 

monetary harm is enough. Two aspects of Intellectual Tech support this 

approach. 

First, Intellectual Tech explained that “[i]n general, the question for 

the injury-in-fact threshold is whether a party has an exclusionary right.” 

Intell. Tech, 101 F.4th at 814 (first emphasis added). The caveat “in gen-

eral” must allow for exceptions. Thus, having an exclusionary right is 

sufficient but not necessary for an injury in fact. If a plaintiff has an ex-

clusionary right, he per se has Article III standing; but even if a plaintiff 

lacks an exclusionary right, he can still have Article III standing, so long 

as he alleges monetary harm. See Vericool, 739 F. Supp. 3d at 332 n.4 

(interpreting Intellectual Tech as “finding exclusionary rights are per se 

sufficient to confer Article III standing without resolving whether they 

are necessary”).  

Second, as Intellectual Tech observed, this Court has never “enu-

merate[d] the exclusionary rights afforded by a patent or fully define[d] 
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their scope.” Intell. Tech, 101 F.4th at 816. If the Court insists on equat-

ing exclusionary rights with what is necessary for injury in fact, then the 

scope of exclusionary rights must extend at least broadly enough to en-

compass any right the interference with which would cause monetary 

harm to the right-holder. Otherwise parties who suffer monetary harm 

would nevertheless be held to lack an injury in fact—contrary to Supreme 

Court precedent. 

This broad approach is the most harmonious with Supreme Court 

precedent. Article III injury-in-fact should not change just because this 

is a patent case. The Supreme Court has unequivocally held both that 

monetary harm is an injury in fact and that the injury-in-fact inquiry is 

separate from the inquiry about whether a cause of action exists under 

substantive law. See supra Argument II.A, II.B. Because Article III 

standing requirements are “essential and unchanging,” Lujan, 504 U.S. 

at 560, patent law cannot alter the injury-in-fact analysis applicable else-

where. As one court recently put it, “if the statutory requirements of § 281 

exist separate from Article III, then a plaintiff’s injury in fact cannot be 

circumscribed by the rights that a litigant may possess under the Patent 

Act.” Vericool, 739 F. Supp. 3d at 333.  
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b. Under the narrow approach, the test for Article III injury-in-

fact in a patent case turns on the presence of “an exclusionary right.” 

Intell. Tech, 101 F.4th at 814 (emphasis in original). Even under this nar-

row approach, the full extent of exclusionary rights remains uncertain, 

because the Court has not “enumerate[d] the exclusionary rights afforded 

by a patent or fully define[d] their scope.” Id. at 816. 

Despite finding some support in scattered opinions, this narrow ap-

proach runs headlong into Federal Circuit and Supreme Court precedent. 

For one, it ignores the “in general” caveat in Intellectual Tech itself. Had 

the Court intended for Article III standing to hinge solely on exclusionary 

rights, it would not have written, “[i]n general, the question for the in-

jury-in-fact threshold is whether a party has an exclusionary right.” In-

tell. Tech, 101 F.4th at 814 (first emphasis added).  

Moreover, the narrow approach departs from Supreme Court prec-

edent by conflating the Article III injury-in-fact requirement with the 

non-constitutional, non-jurisdictional question of whether a plaintiff can 

sue for infringement under § 281. Lexmark, 572 U.S. at 128; Vericool, 739 

F. Supp. 3d at 331. An exclusionary right, whatever its scope, derives 

from substantive patent law. But Article III injury in fact does not depend 
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on a plaintiff’s legal rights—but rather on its factual injury. Vericool, 739 

F. Supp. 3d at 333 (“On the heels of Lexmark, Lone Star and Schwend-

imann, the Court sees no basis to subscribe to an interpretation of con-

stitutional standing that requires a litigant to hold rights under its stat-

utory cause of action.”). 

The narrow approach thus deprives patent-infringement plaintiffs 

of Article III standing when they would have it in any other case. A plain-

tiff who suffered monetary harm virtually always meets the injury-in-

fact requirement. TransUnion, 594 U.S. at 425. But not so in a patent 

case, if the narrow approach is followed. The narrow approach, in short, 

raises the injury-in-fact inquiry from a “low threshold” to a higher bar—

contrary to the Constitution. Sonterra, 954 F.3d at 534; accord Hassan, 

804 F.3d at 289. 

The Court should ensure its approach to Article III standing com-

ports with Supreme Court precedent by following the broad approach set 

forth above. That said, the outcome of this case is the same under either 

the broad or narrow approach: no matter which approach the Court ap-

plies, Plaintiffs have Article III standing.  
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3. Under the broad approach, Plaintiffs have Article 
III standing because Defendants’ acts caused 
monetary harm. 

Plaintiffs have Article III standing for the simple reason that they 

have suffered the quintessential injury in fact: monetary harm.  

Plaintiffs are the owners of the patents-in-suit. Appx19-24 (Compl. 

¶¶ 15–46); see also Appx163-248 (patents). Defendants are practicing the 

patents without a license or other authorization. E.g., Appx26-57 (Compl. 

¶¶ 61–172). As a result, Plaintiffs have suffered monetary harm. Appx58-

65 (Compl. ¶¶ 180, 190, 200, 210, 220, 230). 

To be sure, Plaintiffs granted Ingevity a royalty-bearing license 

that included a limited right to sublicense the patents. Appx24-25 

(Compl. ¶¶ 47–50); Appx81, Appx85 (¶¶ 2.1, 2.3, 3.4). But just like Ingev-

ity, any sublicensees must also pay Plaintiffs royalties. Appx81 (¶ 2.3) 

(“The obligations in this Agreement shall be binding on any sublicensee 

as if it were a Party hereto. Sales made by a sublicensee shall be reported 

and royalty paid to Licensors as if [Ingevity] had made such sale.”). So, 

even if Ingevity were to sublicense the patents to Defendants, Defendants 

would still have to pay royalties to Plaintiffs. But Defendants are not 

paying anything—and that causes Plaintiffs to suffer monetary harm. 
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That is enough for Article III injury in fact. TransUnion, 594 U.S. at 425; 

Lexmark, 572 U.S. at 125; Rocky Mountain Helium, 841 F.3d at 1324. 

Consistent with this analysis, this Court has stated that a patent 

owner “meet[s] the injury-in-fact requirement even where, without more, 

it grants another party”—such as Ingevity—“the ability to license.” Intell. 

Tech, 101 F.4th at 815. Indeed, a patent owner “arguably do[es] not lack 

standing simply because [it] granted a license that gave another party 

the right to sublicense the patent to an alleged infringer.” Id. (quoting 

Uniloc II, 52 F.4th at 1345). 

Consider Vericool, which also involved a patent owner’s Article III 

standing. 739 F. Supp. 3d 322. Like here, the defendant’s product “alleg-

edly mirror[ed] the design, structure and features” of the plaintiff-patent-

owner’s “product practicing the [patents] and target[ed] the same cus-

tomer base.” Id. at 334. The plaintiff and defendant “constitute[d] market 

competitors,” and the “allegedly infringing conduct cause[d] financial in-

jury” to the plaintiff. Id. The court had no trouble finding that the patent 

owner had Article III standing—regardless of any “exclusionary rights” 

analysis. Id. As in Vericool, so too here. See also CEMCO, LLC v. KPSI 

Innovations, Inc., No. C23-0918JLR, 2023 WL 7386699, at *3 (W.D. 
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Wash. Nov. 8, 2023) (finding patent owner had Article III standing, de-

spite existence of exclusive license, because infringement caused patent 

owner to be deprived of royalties). 

In sum, Plaintiffs plainly clear the “low threshold” for Article III 

standing. Sonterra, 954 F.3d at 534; accord Hassan, 804 F.3d at 289. 

Monetary harm is enough, as it is in any other case.4 Whether Plaintiffs 

have suffered legal injury of the kind that patent law protects—i.e., 

whether Plaintiffs can sue for infringement under § 281—is a separate 

question neither raised below nor before this Court now. Appx4 (Order 

3).  

 
4 At the end of the day, because Article III standing arises from the Con-
stitution and does not depend on the substantive cause of action invoked, 
see Lexmark, 572 U.S. at 125–26, the analysis does not “pertain[ ] 
uniquely to patent law,” Duro-Last, Inc. v. Custom Seal, Inc., 321 F.3d 
1098, 1106 (Fed. Cir. 2003). This Court should therefore apply the Article 
III standing law of the regional circuit. Id.; see also Univ. of S. Fla. Rsch. 
Found., Inc. v. Fujifilm Med. Sys. U.S.A., Inc., 19 F.4th 1315, 1323 (Fed. 
Cir. 2021) (“We apply regional circuit law to our review of a dismissal of 
a complaint for lack of standing unless the issue is unique to patent law 
and therefore exclusively assigned to the Federal Circuit.”). But see WiAV 
Sols. LLC v. Motorola, Inc., 631 F.3d 1257, 1263 (Fed. Cir. 2010). 
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4. Under the narrow approach, Plaintiffs have 
Article III standing because they did not transfer 
“all” exclusionary rights away. 

It is undisputed that Plaintiffs are the patent owners. “A patent 

owner has exclusionary rights as a baseline matter unless it has trans-

ferred all exclusionary rights away.” Intell. Tech, 101 F.4th at 816 (em-

phases added). Defendants have not shown and cannot show that Plain-

tiffs transferred “all” exclusionary rights away to Ingevity in the Agree-

ment. To the contrary, Plaintiffs retain “at least one exclusionary right.” 

Id. at 813 (emphasis added). Plaintiffs, in fact, retain several. 

a. To be sure, Plaintiffs granted Ingevity an “exclusive,” “roy-

alty-bearing, worldwide license” to “manufacture, have manufactured, 

import, use, sell, offer to sell and otherwise commercialize Licensed Prod-

ucts.” Appx81 (¶ 2.1). This license is subject to automatic reversionary 

rights: If Ingevity fails to pay Plaintiffs guaranteed “minimum annual 

royalty amounts,” then the “license shall become non-exclusive.” Appx81 

(¶ 2.1); see Appx85, Appx90 (¶¶ 3.4) (defining guaranteed minimum roy-

alty), 9.3 (addressing default). 

As part of that license, Plaintiffs further gave Ingevity an ability to 

“sublicense its rights under this Agreement.” Appx81 (¶ 2.3). But 
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Ingevity’s ability to sublicense is far from unfettered: Plaintiffs retain 

substantial control over who beyond Ingevity can practice the patents.  

First, Plaintiffs retained the right to reasonably veto any subli-

cense. Before it can sublicense to anyone, Ingevity must “provide[ ] the 

terms and conditions of any such sublicense” to Plaintiffs. Appx81 (¶ 2.3). 

That is in service of Plaintiffs’ right of “prior review and approval.” 

Appx81 (¶ 2.3). If Plaintiffs do not approve of a sublicense proposed by 

Ingevity, they can and would veto it. Indeed, Plaintiffs would be entirely 

within their rights to never approve a sublicense to a competing road con-

struction or asphalt manufacturing business. True, Plaintiffs’ veto au-

thority must be exercised reasonably. See Appx81 (¶ 2.3) (“approval shall 

not be unreasonably withheld”). But within the boundaries of reasona-

bleness, Plaintiffs still retain substantial discretion to veto sublicenses. 

Cf. Anheuser-Busch, Inc. v. Nat. Beverage Distributors, 69 F.3d 337, 344 

(9th Cir. 1995) (holding that party to agreement with similar language 

did not “unreasonably withhold” approval); 54 A.L.R.3d 679, §§ 6–7 (ex-

plaining that “unreasonably withheld” language imposes standard of rea-

sonableness, and citing cases). 
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Similarly, Plaintiffs retained the right to reasonably veto any as-

signment of Ingevity’s license and rights under the Agreement. Before 

making any assignment, Ingevity must obtain “written permission” from 

Plaintiffs. Appx93 (¶ 11.4). If Plaintiffs do not approve of an assignment 

proposed by Ingevity, they can and would veto it. Although Plaintiffs’ veto 

authority must be exercised reasonably, see Appx93 (¶ 11.4) (“permission 

not to be unreasonably withheld”), Plaintiffs still retain substantial dis-

cretion to veto assignments within the boundaries of reasonableness. In-

gevity’s rights, moreover, “may only be assigned” in certain narrow cir-

cumstances, such as “in connection with the transfer of substantially all 

of” its “assets.” Appx93 (¶ 11.4).  

With these rights to reasonably veto any sublicense or assignment, 

Plaintiffs can control who beyond Ingevity can practice the patent and 

under what circumstances. Put otherwise, Plaintiffs retain the right to 

exclude parties from practicing the patent, subject to a reasonableness 

limitation. See Propat Int’l Corp. v. RPost, Inc., 473 F.3d 1187, 1191 (Fed. 

Cir. 2007) (“Although [patent owner] may decline to consent to [licen-

see’s] decisions only if it does so reasonably, [licensee’s] obligation to no-

tify [patent owner] as to the selection of all targets for licensing or suit 
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and to obtain [patent owner’s] consent to all such decisions indicates that 

[patent owner] retains substantial ongoing control of the sort typically 

associated with the retention of an ownership interest in the patent.”). 

Plaintiffs and Ingevity, in short, share these exclusionary rights. 

Second, Plaintiffs retained the right to dictate certain terms in all 

sublicenses—and they have already exercised that right. If Plaintiffs ap-

prove one of Ingevity’s proposed sublicenses, Ingevity does not then get 

free rein. Instead, Plaintiffs have at least partial control over the terms 

of the sublicense. See Appx81 (¶ 2.3) (giving Plaintiffs the right of “review 

and approval” of sublicenses, including “terms and conditions”). They 

have exercised that right already, by including a self-executing provision 

in the Agreement itself: “The obligations in this Agreement shall be bind-

ing on any sublicensee as if it were a Party hereto.” Appx81 (¶ 2.3). With 

this right to dictate certain terms in sublicenses, Plaintiffs can control 

how sublicensees can practice the patent. In other words, Plaintiffs re-

tained the right to exclude parties from practicing the patent in ways that 

violate the terms of the Agreement.  

Third, Plaintiffs retained the right to royalties from sublicensees. 

If Plaintiffs approve one of Ingevity’s proposed sublicenses, “[s]ales made 
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by a sublicensee shall be reported and royalty paid to Licensors as if [In-

gevity] had made such sale.” Appx81 (¶ 2.3). With this right to receive 

royalties from sublicensees, Plaintiffs have conditioned sublicensee prac-

tice of the patent on payment. Put otherwise, Plaintiffs retained the right 

to exclude parties from practicing the patent unless they pay Plaintiffs 

the amount Plaintiffs demand. 

Fourth, Plaintiffs retained the royalty-free right to sublicense to 

their affiliates the rights they themselves retained in Agreement ¶ 2.4—

without any input from Ingevity. Appx81-82 (¶ 2.4); see supra p. 6 (fur-

ther explaining right). Even though Plaintiffs’ right to affirmatively sub-

license (as opposed to vetoing Ingevity’s proposed sublicenses) is limited 

to their affiliates, it is still material. Normally, if an unlicensed third 

party practices the patents, Ingevity has the right to sue for infringe-

ment. Appx87-88 (¶¶ 5.1, 5.2). But if any of Plaintiffs’ affiliates desires to 

exercise the rights set forth in Agreement ¶ 2.4, Plaintiffs could subli-

cense the patents without any input from Ingevity, thus mooting any suit 

concerning those rights. That is why the “right to sublicense”—even to a 

small class of potential sublicensees, such as affiliates—is unequivocally 

an “exclusionary right.” Morrow, 499 F.3d at 1342 (“[T]he right to license 
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third parties is an important patent right because implicit in the right to 

exclude is the right to waive that right; that is, to license activities that 

would otherwise be excluded.”); see Luminara Worldwide, LLC v. Liown 

Elecs. Co., No. 14-CV-3103 (SRN/FLN), 2015 WL 11018002, at *15 (D. 

Minn. Apr. 20, 2015) (“[T]he right to sublicense is considered part and 

parcel of a party’s exclusionary rights because the party could choose to 

grant a sublicense to an infringer, as opposed to suing that infringer.”) 

(citing Morrow, 499 F.3d at 1342). And even just “one exclusionary right” 

suffices for a patent owner to have Article III standing. Intell. Tech, 101 

F. 4th at 813 (emphasis added). 

b. Plaintiffs’ exclusionary rights do not stop with their substan-

tial control over who can practice the patents via sublicense and on what 

terms such practice is allowed. Plaintiffs also have the right to enforce 

exclusionary rights against unauthorized users. Specifically, Plaintiffs 

retained the right to bring suit against infringers, to participate in the 

control of such a lawsuit, and to receive a portion of (and in certain cir-

cumstances, all of) the damages. 

Plaintiffs’ enforcement rights begin in tandem with Ingevity. “If 

any unlicensed third party” practices the patent, then Plaintiffs and 
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Ingevity “shall mutually determine whether to pursue such infringe-

ment.” Appx87 (¶ 5.1). If Plaintiffs and Ingevity decide to mutually “pros-

ecute a legal action,” then they “split 50:50” both “the costs of such pros-

ecution” and “any damages recovered.” Appx87 (¶ 5.1).  

Mutual prosecution is not required, though: the Agreement also al-

lows either Plaintiffs or Ingevity to pursue infringement on their own. “If 

either Party does not desire to initiate legal action,” then that “non-initi-

ating Party may provide to the other Party . . . such rights as are neces-

sary for the Prosecuting Party to attempt to enforce all or a portion of the 

Patent Rights against one or more of the unlicensed third parties.” 

Appx87-88 (¶ 5.2). This provision presupposes that the “non-initiating 

Party”—that is, either Plaintiffs or Ingevity—holds “rights as are neces-

sary” for enforcement. And, when a single party prosecutes infringement, 

that party “will control the conduct of the legal action, keep the non-ini-

tiating Party advised of its progress, and will retain for itself any dam-

ages recovered or obtained in the legal action.” Appx87-88 (¶ 5.2). 

These provisions retain for Plaintiffs sizeable enforcement rights of 

their own, while limiting Ingevity’s enforcement rights. If Ingevity wants 

to pursue infringement, it must first notify and consult with Plaintiffs. If 
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Plaintiffs choose to join in the suit, all damages are split evenly. If Plain-

tiffs elect to not join in the suit, Ingevity must prosecute it at its own cost 

and must keep Plaintiffs advised of the suit’s progress. 

Importantly, the rights discussed above work together to ensure 

that none are illusory. In one direction, Plaintiffs’ retained enforcement 

rights to pursue infringement (with or without Ingevity) ensures that its 

rights related to sublicenses and assignments are not meaningless. In the 

other direction, Plaintiffs’ retained sublicense and assignment rights—in 

particular, their rights to receive royalties on all sublicenses and to rea-

sonably veto any sublicense or assignment—ensures that Ingevity cannot 

moot any Plaintiffs-initiated litigation by granting royalty-free subli-

censes to accused infringers. 

c. Finally, Plaintiffs also retained several other rights, including 

the above-mentioned royalty-free right to practice the patents for certain 

purposes. Appx81-82 (¶ 2.4); see supra p. 6 (further explaining right). The 

Agreement further provides Plaintiffs with the right to terminate the 

Agreement, based on any material breach by Ingevity, subject to notice 

and three months to cure any such breach. Appx90 (¶ 9.3). In addition, 
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Plaintiffs maintained control of any continuing patent prosecution and 

assumed the obligation to pay maintenance fees. Appx87 (¶ 4.3). 

* * * 

In sum, through the Agreement, Plaintiffs shared with Ingevity 

some part of the “exclusionary rights” associated with the patents. But 

the Agreement clearly did not grant Ingevity “all exclusionary rights.” 

Intell. Tech, 101 F.4th at 816 (emphasis added). Had the Agreement done 

so, Plaintiffs would have no right to review proposed sublicenses to oth-

ers, no right to reasonably veto those sublicenses, no right to set certain 

terms within those sublicenses, no right to royalties from those sublicen-

sees, no right to reasonably veto assignments, no royalty-free right to 

practice the patents for certain purposes, and no right to sublicense their 

affiliates to do the same. Nor would Plaintiffs have any right to enforce 

exclusionary rights by filing suit against unauthorized users and collect-

ing either half or all the damages (depending on whether Ingevity joins a 

suit). Yet Plaintiffs retain all those exclusionary rights. Because we start 

from the “baseline” that a patent owner holds the exclusionary rights, 

and because the Agreement did not wrest “all exclusionary rights” from 

Plaintiffs’ control, Plaintiffs must have retained “at least one 
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exclusionary right.” Id. at 813, 816 (emphasis added). Under any test, 

that is enough for Article III standing. 

D. The district court’s reasoning to the contrary was 
erroneous. 

The district court below, of course, reached a contrary conclusion, 

finding that Plaintiffs lacked sufficient “exclusionary rights” for Article 

III standing. But on its way, the district court erroneously relied on non-

controlling, distinguishable, and ultimately wrong district court deci-

sions that take an overly stingy view of exclusionary rights. And when it 

did rely on this Court’s caselaw, the district court downplayed Intellec-

tual Tech and reached back into an earlier era when this Court “improp-

erly melded the injury-in-fact inquiry with the § 281 inquiry.” Intell. 

Tech, 101 F.4th at 814. This look to earlier caselaw was erroneous—yet 

if the court was going to do so, the relevant case to focus on was not its 

chosen Morrow but rather the more-analogous Mann. 

1. The court below adopted an overly cramped view 
of exclusionary rights based on inapposite district 
court opinions. 

The district court correctly observed that “[t]he Federal Circuit has 

not given a definitive list as to what exclusionary rights do and do not 

entail.” Appx5 (Order 4 n.1); see Intell. Tech, 101 F.4th at 816 (“We need 
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not enumerate the exclusionary rights afforded by a patent or fully define 

their scope here.”). But the court then went awry. Rather than follow this 

Court’s recent precedent or open-mindedly canvass other courts’ anal-

yses, the court below chose to rely exclusively on district court decisions 

that “have declined to take an expansive view of exclusionary rights.” 

Appx5 (Order 4 n.1). These decisions are non-controlling, distinguisha-

ble, and wrong. 

Start with Uniloc. Id. (citing Uniloc USA, Inc. v. Motorola Mobility, 

LLC, No. CV 17-1658-CFC, 2020 WL 7771219, at *8 (D. Del. Dec. 30, 

2020) (Uniloc I), aff’d on other grounds, Uniloc II, 52 F.4th 1340). Alt-

hough Uniloc I dismissed a patent owner’s suit for lack of Article III 

standing, “[t]he reasoning of the district court’s standing determination 

in Uniloc has not been endorsed by [the Federal Circuit].” Intell. Tech, 

101 F.4th at 815 n.5. Indeed, while this Court affirmed the Uniloc I dis-

trict court judgment, it did so only on collateral estoppel grounds. As to 

standing, this Court “recognize[d] there is considerable force to [the pa-

tent owner’s] argument that, even if [licensee] had been granted a license 

and an unfettered right to sublicense, [the patent owner] would have Ar-

ticle III standing. Patent owners and licensees do not have identical 
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patent rights, and patent owners arguably do not lack standing simply 

because they granted a license that gave another party the right to sub-

license the patent to an alleged infringer.” Uniloc II, 52 F.4th at 1345; see 

also id. at 1350–51 (Lourie, J., additional views). 

The district court below specifically quoted from a footnote in 

Uniloc I in which that district judge stated, “I do not believe that under 

Federal Circuit case law (including an en banc decision) the mere right 

to license or sublicense a patent is an exclusionary right sufficient to con-

fer Article III standing.” 2020 WL 7771219, at *5 n.2 (quoted in Appx6 

(Order 5 n.1)). Although that statement is wrong,5 it is immaterial here: 

Plaintiffs do not rely on a “mere right to license or sublicense” for their 

Article III standing. 

In any event, the facts in Uniloc I are completely different than 

those here. In Uniloc I, the plaintiff-patent-owner had granted to a third-

 
5 The “right to sublicense” is unequivocally an “exclusionary right.” Mor-
row, 499 F.3d at 1342 (“[T]he right to license third parties is an important 
patent right because implicit in the right to exclude is the right to waive 
that right; that is, to license activities that would otherwise be ex-
cluded.”); see Luminara, 2015 WL 11018002, at *15 (“[T]he right to sub-
license is considered part and parcel of a party’s exclusionary rights be-
cause the party could choose to grant a sublicense to an infringer, as op-
posed to suing that infringer.”) (citing Morrow, 499 F.3d at 1342). 
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party licensee “a non-exclusive, royalty free, license (including the right 

to grant sublicenses)” at the licensee’s “sole and absolute discretion solely 

for the benefit of [licensee].” 2020 WL 7771219, at *1 (emphasis added). 

Unlike here, the patent owner had no right to reasonably veto sublicenses 

or assignments: sublicenses were at the licensee’s “sole and absolute dis-

cretion.” Unlike here, the patent owner received no royalties from subli-

censees. And unlike here, any exclusionary rights were illusory, because 

the licensee could moot any patent-owner-initiated infringement litiga-

tion by granting royalty-free sublicenses to accused infringers. 

The district court also relied on Deere, but that case fares no better. 

E.g., Appx9 (Order 8) (citing Deere & Co. v. Kinze Mfg., Inc., 683 F. Supp. 

3d 904, 918 (S.D. Iowa 2023)). Just like in Uniloc I—but unlike Plaintiffs 

here—the patent owner had no right to reasonably veto sublicenses or 

assignments. Id. at 924 & n.7. And just like in Uniloc I—but unlike 

here—any exclusionary rights were illusory, because the licensee could 

moot any patent-owner-initiated infringement litigation by granting roy-

alty-free sublicenses to accused infringers. These distinctions alone are 

more than enough to relegate Deere and Uniloc I to the dustbin. 
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But there’s more. The court below analogized the Deere patent 

owner’s meager right to “inspect and examine” the licensee’s products to 

Plaintiffs’ right here to “review” Ingevity’s proposed sublicenses. See 

Appx9 (Order 8) (quoting Deere, 683 F. Supp. 3d at 922; Appx81 (¶ 2.3)). 

But there is no analogy. In Deere, the plaintiff’s right to “inspect and ex-

amine” products was “in service of fulfilling quality standards estab-

lished by [the patent owner].” Deere, 683 F. Supp. 3d at 922. Plaintiffs’ 

right to “review” proposed sublicenses here, by contrast, is in service of 

its broader exclusionary rights to (a) reasonably veto any proposed subli-

cense, and (b) dictate the terms of any sublicense, at minimum by ensur-

ing that the Agreement’s obligations bind sublicensees, too. Appx81 

(¶ 2.3); see supra pp. 29–31. 

Next, the district court relied on National Pasteurized Eggs to con-

clude that Plaintiffs’ sublicense veto was not an exclusionary right. 

Appx23 (Order 8) (quoting Nat’l Pasteurized Eggs, Inc. v. Michael Foods, 

Inc., No. 10-CV-646-WMC, 2012 WL 12996200, at *9 (W.D. Wis. May 18, 

2012)). As explained, Plaintiffs have the right to veto Ingevity’s proposed 

sublicenses and assignments, subject only to a limitation that the veto 

right be exercised reasonably. See supra pp. 29–31. National Pasteurized 
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Eggs reasoned that such a reasonableness limitation means the veto-

holder does not have “all substantial rights” in the patent sufficient to 

sue for infringement under § 281. Indeed, although National Pasteurized 

Eggs spoke in terms of “standing,” it was decided in an era when this 

Court’s precedent “improperly melded the injury-in-fact inquiry with the 

§ 281 inquiry,” Intell. Tech, 101 F.4th at 814, and was clearly referring to 

statutory—not Article III—standing. It was deciding whether the veto-

holder (the party in Plaintiffs’ position here) had “all substantial 

rights”—not whether it had retained “at least one exclusionary right.” 

Intell. Tech, 101 F.4th at 813. 

Just as importantly, although National Pasteurized Eggs cited a 

Federal Circuit case from 2000, this Court’s more recent caselaw makes 

clear that a reasonableness limitation, when applied to a patent owner 

(as here), retains for the patent owner “substantial ongoing control”: “Alt-

hough [patent owner] may decline to consent to [licensee’s] decisions only 

if it does so reasonably, [licensee’s] obligation to notify [patent owner] as 

to the selection of all targets for licensing or suit and to obtain [patent 

owner’s] consent to all such decisions indicates that [patent owner] re-

tains substantial ongoing control of the sort typically associated with the 
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retention of an ownership interest in the patent.” Propat, 473 F.3d at 

1191. No doubt, at least as to a patent owner, just because its right to veto 

sublicenses is subject to a reasonableness limitation does not mean that 

the patent owner has “transferred all exclusionary rights away.” Intell. 

Tech, 101 F.4th at 816 (emphasis added). 

Finally, the district court also cited Anglefix. Appx5 (Order 4 n.1) 

(citing Anglefix, LLC v. Wright Med. Tech., Inc., No. 

213CV02407JPMTMP, 2016 WL 3566275, at *4 (W.D. Tenn. June 27, 

2016)). But that case held there was Article III standing, and in any event 

it was decided before Lone Star, the first Federal Circuit decision to im-

plement Lexmark’s forceful separation between Article III standing and 

cause of action (or “statutory standing”).  

Ultimately, by relying on non-controlling, inapposite district court 

decisions and “declin[ing] to take an expansive view of what an exclusion-

ary right may be,” Appx6 (Order 4 n.1), the court below collided with con-

trolling precedent. Its stingy view of exclusionary rights is irreconcilable 

with this Court’s Intellectual Tech decision, which states that a patent 

owner has Article III standing “unless it has transferred all exclusionary 

rights away.” Id. at 816 (emphases added). Even worse, the district 
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court’s approach departs from Supreme Court and other precedent mak-

ing clear that Article III standing is a “low threshold” that requires only 

monetary harm. Sonterra, 954 F.3d at 534; see TransUnion, 594 U.S. at 

425; Lexmark, 572 U.S. at 125; Rocky Mountain Helium, 841 F.3d at 

1324; Hassan, 804 F.3d at 289. And worst of all, the district court’s deci-

sion effectively means a patent owner cannot grant an exclusive license 

and still have Article III standing to protect its rights in court. 

2. The district court failed to view this Court’s 
earlier standing precedent in context. 

a. True, the district court also relied on this Court’s caselaw. But 

rather than center its analysis on Intellectual Tech—the most recent, le-

gally relevant, and factually analogous case from this Court, see supra 

Argument II.C.1—it chose instead to focus on Morrow, 499 F.3d 1332. 

Yet Morrow is problematic for multiple reasons, and the conclusions the 

district court drew from it are erroneous. 

To begin, Morrow was decided in a bygone era before Lexmark and 

Lone Star when “many of this court’s opinions had improperly melded the 

injury-in-fact inquiry with the § 281 inquiry—often performing a com-

bined analysis of the two simultaneously.” Intell. Tech, 101 F.4th at 814. 

Morrow’s guilt in commingling the two analyses is betrayed by multiple 
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legal malapropisms, most notably that “[t]he party holding the exclusion-

ary rights to the patent suffers legal injury in fact under the statute.” 

Morrow, 499 F.3d at 1339 (emphasis added); see also id. at 1339–41 (com-

bining “constitutional standing” and “all substantial rights” analyses, 

contrary to Lone Star, 925 F.3d at 1234–35); id. at 1342 (explaining that 

because “GUCLT is not the party to which the statutes grant judicial re-

lief[,]” it “suffers no legal injury in fact to the patent’s exclusionary 

rights”). “[E]arlier decisions treating the prerequisites of the Patent Act 

as jurisdictional”—such as Morrow—“were wrong.” Schwendimann, 959 

F.3d at 1071; see Lone Star, 925 F.3d at 1235. At minimum, Morrow must 

be viewed with an extremely discriminating eye. 

Further, like most standing cases, Morrow addressed a licensee’s 

standing—not, as here, a patent owner’s standing. See Mann, 604 F.3d at 

1359 (“Typically, [courts] are confronted with cases in which an exclusive 

licensee sues an accused infringer, and [the court] must decide whether 

the licensee has been granted rights sufficient to confer standing.”). The 

“licensee-versus-patentee distinction” is “critical,” because “[p]atent own-

ers and licensees do not have identical patent rights.” Intell. Tech, 101 

F.4th at 815–16. “A patent owner”—unlike a licensee—“has exclusionary 
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rights as a baseline matter unless it has transferred all exclusionary 

rights away.” Id. at 816 (emphases added). For that reason, “questions 

about other entities’ ability to license” that might be relevant in a licensee 

standing case “do not provide a reasonable proxy for understanding 

whether a patent owner retains at least one exclusionary right or whether 

it has transferred all exclusionary rights away.” Id. (emphasis added). 

This Court’s cases presenting the patent-owner lawsuit scenario—includ-

ing Intellectual Tech, Mann, and Aspex Eyewear, Inc. v. Miracle Optics, 

Inc., 434 F.3d 1336 (Fed. Cir. 2006)—all held that the patent owner had 

standing.  

In light of these caveats, it is no surprise that Intellectual Tech—

this Court’s most recent and relevant precedent—did not cite Morrow 

even once. But the district court relied on it more than any other case. 

The district court’s reliance on Morrow caused error.  

Morrow is inapposite for yet a further critical reason. The party 

bringing suit there—unlike Plaintiffs here—had no right to royalties 

from any licensee or sublicensee. Morrow, 499 F.3d at 1338. Quite the 

contrary, Plaintiffs here receive royalties from Ingevity and any of Ingev-

ity’s sublicensees. Appx81 (¶ 2.3); see supra pp. 31–32. So, even if 
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Ingevity were to sublicense the patents to Defendants, Defendants would 

still have to pay royalties to Plaintiffs. But Defendants are not paying 

anything—and that causes Plaintiffs to suffer monetary harm. That 

harm is critical for Article III standing, because it is a quintessential in-

jury in fact. TransUnion, 594 U.S. at 425; Lexmark, 572 U.S. at 125; 

Rocky Mountain Helium, 841 F.3d at 1324. 

All that said, Morrow still noted that the “right to license third par-

ties” was “important[t]” to the “constitutional standing analysis.” Id. at 

1342. Here, that exclusionary right is shared between Plaintiffs and In-

gevity. Plaintiffs can sublicense certain rights to their affiliates without 

Ingevity’s consent. Appx81-82 (¶ 2.4); see supra p. 6 (further explaining 

right). Although Ingevity can sublicense to others, it must first obtain 

Plaintiffs’ “approval.” Appx81 (¶ 2.3). Plaintiffs can veto Ingevity’s pro-

posed sublicenses, so long as that veto is reasonable. Appx81 (¶ 2.3). And 

Plaintiffs can require certain terms and conditions be included in any 

sublicense. Appx81 (¶ 2.3).; see supra pp. 29–31. All of this is also true for 

any potential assignment Ingevity desires to make. Appx93 (¶ 11.4); see 

supra pp. 29–31. 
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b. If the Court decides to credit cases decided in that earlier era, 

it must be circumspect. It should read them cautiously, in light of the 

modern requirement to keep Article III and statutory standing separate. 

And it should rely on the case that is most analogous: Mann, 604 F.3d 

1354. 

The district court swiftly dismissed Mann on the grounds that it did 

“not concern constitutional standing.” Appx13 (Order 12 n.5). Yet just 

like Morrow, Mann was decided in the pre-Lexmark, pre-Lone Star era 

when “many of this court’s opinions had improperly melded the injury-

in-fact inquiry with the § 281 inquiry—often performing a combined anal-

ysis of the two simultaneously.” Intell. Tech, 101 F.4th at 814. If the dis-

trict court was willing to credit Morrow despite its “combined analysis,” 

then it should have credited Mann, too. All the more because, unlike Mor-

row, Mann addressed whether a patent owner—as opposed to a licensee—

had standing. Mann, 604 F.3d at 1354. And unlike Morrow, Mann was 

cited positively in Intellectual Tech. 101 F.4th at 816. 

In Mann, the Court held that the patent owner/licensor had stand-

ing, despite its grant of an exclusive license, based on the retention of 

rights nearly identical to those retained by Plaintiffs under the 
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Agreement. See 604 F.3d at 1357. Indeed, the retained rights of the pa-

tent owner in Mann and those of Plaintiffs here track neatly: 

• The right to veto the licensee’s proposed sublicenses, subject to a 

reasonableness limitation—or, in other words, shared control 

over sublicenses. Compare id. at 1358 with Appx81 (¶ 2.3). 

• The right to veto the licensee’s proposed assignment, subject to 

a reasonableness limitation—or, in other words, shared control 

over assignments. Compare Mann, 604 F.3d at 1358 with 

Appx93 (¶ 11.4). 

• The right to dictate certain terms of any sublicense. Compare 

Mann, 604 F.3d at 1358 with Appx81 (¶ 2.3). 

• The right to receive royalties from all sublicensees. Compare 

Mann, 604 F.3d at 1358 with Appx81 (¶ 2.3). 

• The right to terminate, and concomitant reversionary rights, if 

the licensee fails to pay royalties. Compare Mann, 604 F.3d at 

1358 with Appx81, Appx85, Appx90 (¶¶ 2.1, 3.4, 9.3). 

• The right to sue infringers on its own if the licensee declines, to 

control that litigation, and to receive damages—a right which 

could not be rendered moot by the licensee’s grant of a sublicense 
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(because any sublicense required royalties to the patent owner). 

Compare Mann, 604 F.3d at 1358, 1362 with Appx87-88 (¶¶ 5.1, 

5.2). 

• The obligation to pay maintenance fees on the patents-in-suit. 

Compare id. at 1358 with Appx87 (¶ 4.3). 

Indeed, if anything, Plaintiffs’ rights here exceed those of the patent 

owner in Mann. Beyond the patent owner in Mann, Plaintiffs also have 

the right to join in any lawsuit initiated by the licensee and receive 50% 

of the damages, Appx87 (¶ 5.1); the right to 100% damages in any litiga-

tion they pursue without the licensee, Appx87-88 (¶ 5.2); and the royalty-

free right to sublicense certain rights to affiliates (meaning the right to 

moot any licensee-initiated infringement suit against an affiliate con-

cerning such rights), Appx81-82 (¶ 2.4); see also supra p. 6. 

Yes, Article III standing is different from statutory standing. But 

statutory standing, in this context as in most, is more demanding. In-

stead of “one exclusionary right,” Intell. Tech, 101 F.4th at 813 (emphasis 

added), a party needs “all substantial rights.” That is why this Court has 

many times held that a party has Article III standing but lacks statutory 

standing. Lone Star, 925 F.3d at 1234–35 (“[A]lthough Lone Star does not 

Case: 25-1317      Document: 8     Page: 59     Filed: 02/24/2025



51 

possess all substantial rights in the asserted patents [to satisfy § 281] its 

allegations still satisfy Article III.”); Univ. of S. Fla. Rsch. Found., 19 

F.4th at 1324 (“[W]e hold [the plaintiff] fails to meet the statutory re-

quirements of § 281 but does meet the requirements of constitutional 

standing.”). And that is why those cases often arise in a situation where 

a licensee—not the patent owner—brings suit. 

Here, the script is flipped. Plaintiffs own the patents. The analysis 

begins from the “baseline” that a patent owner holds the exclusionary 

rights. Intell. Tech, 101 F.4th at 816. For Plaintiffs to lose standing, they 

would have had to transfer “all exclusionary rights” away. Id. at 816 (em-

phasis added). They did not, instead retaining at “at least one”—and, in 

fact, several—“exclusionary right[s]” under the Agreement. Id. at 813 

(emphasis added). Not to mention, Plaintiffs have suffered monetary 

harm. Plaintiffs have Article III standing. 

CONCLUSION 

The Court should reverse the judgment below. 
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IN THE UNITED STATES DISTRICT COURT  
FOR THE DISTRICT OF DELAWARE 

 
 
 
A.L.M. HOLDING COMPANY AND 
ERGON ASPHALT & EMULSIONS, INC., 

 
Plaintiffs/Counterclaim-Defendants, 

 
) 
) 
) 
) 
) 
) 
) 

 
 
 

   
Case No. 1:24-cv-00363-JPM 

v. )  
 ) 

) 
) 
) 
) 
) 
 

 
ZYDEX INDUSTRIES PRIVATE 
LIMITED AND ZYDEX INC., 
  

Defendants/Counterclaim-Plaintiffs. 

 
 

JUDGMENT 
 

 

JUDGMENT BY COURT.  This action having come before the Court on Defendant’s 
Motion to Dismiss, filed on June 20, 2024 (ECF No. 49), and the Court having entered an Order 
Granting Motion to Dismiss for Lack of Standing, (ECF No. 146), 

This matter having now been resolved, IT IS THEREFORE ORDERED, ADJUDGED 
AND DECREED that this cause is Dismissed without Prejudice.  (See id.)   

SO ORDERED this 25th day of November, 2024. 

 

 
JON P. MCCALLA 
UNITED STATES DISTRICT JUDGE 

 

 

/s/ Jon P. McCalla
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IN THE UNITED STATES DISTRICT COURT  
FOR THE DISTRICT OF DELAWARE 

 
 
 
A.L.M. HOLDING COMPANY and 
ERGON ASHPHALT & EMULSIONS, 
INC.,  

 
Plaintiffs/Counterclaim-Defendants, 

 
) 
) 
) 
) 
) 
) 
) 

 
 
 

  Case No. 1:24-363-JPM 
v. )  
 ) 

) 
) 
) 
) 
) 

 
ZYDEX INDUSTRIES PRIVATE 
LIMITED and ZYDEX INC., 
  

Defendants/Counterclaim-Plaintiffs. 

 
 

  
  

ORDER GRANTING MOTION TO DISMISS FOR LACK OF STANDING 
  

Before the Court is a Motion to Dismiss for Lack of Standing and Opening Brief in 

Support, filed by Defendants Zydex Industries Private Limited and Zydex Inc. (collectively 

“Defendants” or “Zydex”) on June 20, 2024.  (ECF Nos. 49, 50.)  Plaintiffs A.L.M. Holding 

Company (“A.L.M”) and Ergon Asphalt & Emulsions, Inc. (“Ergon”) (collectively “Plaintiffs”) 

filed their Response on July 5, 2024.  (ECF No. 63.)  Defendants filed their Reply on July 12, 

2024.  (ECF No. 67.)  For the reasons set forth below, Defendants’ Motion is GRANTED.   

I. BACKGROUND 

Plaintiffs filed suit against Defendants on March 21, 2024.  (ECF No. 1.)  Plaintiffs allege 

Defendants infringe or have infringed U.S. Patent Nos. 7,815,725 (“the ‘725 Patent”); 7,981,466 

(“the ‘466 Patent”); 9,394,652 (“the ‘652 Patent”); 10,214,646 (“the ‘646 Patent”); 8,734,581 

(“the ‘581 Patent”); and 9,175,446 (“the ‘446 Patent”) (collectively the “Asserted Patents”).  (Id. 

¶¶ 15–18, 36–40.)  
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A. The Technology 

The Asserted Patents relate to asphalt paving compositions and methods using “warm 

mix” paving compositions.  (Id. ¶ 2.)  Warm mix paving compositions are “produced, laid down, 

and compacted at significantly lower temperatures than hot mix paving compositions.”  (Id.) 

The Asserted Patents are divided into two groups: (1) the “Asserted Warm Mix Patents,” 

which consists of the ‘725 Patent, the ‘466 Patent, the ‘652 Patent, and the ‘646 Patent; and (2) 

the “Asserted Hot Mix/Warm Laid Patents,” which consists of the ‘581 Patent and the ‘446 

Patent.  (Id. ¶¶ 19, 42.) 

The Asserted Warm Mix Patents generally relate to asphalt paving compositions and 

methods involving asphalt containing a lubricating additive, produced at a warm mix 

temperature.  (Id. ¶¶ 20–23).  The Asserted Hot Mix/Warm Laid Patents generally relate to an 

asphalt paving process where bituminous paving materials are prepared near or above hot mix 

temperatures but paved and compacted at lower temperatures.  (Id. ¶¶ 38, 41–42.) 

B. Procedural Background 

i. The Agreement 

On January 1, 2008, Plaintiffs entered into an agreement granting an exclusive license to 

the Asserted Patents (the “Agreement”) to MeadWestvaco Corporation (“MeadWestvaco” or 

“Licensee”).  (Id. ¶ 47; ECF No. 51-1.)  MeadWestvaco later assigned its rights and obligations 

under the Agreement to Ingevity Corporation (“Ingevity”).  (ECF No. 30 at PageID 639; ECF 

No. 51-2.)   

The Agreement, among other things, addressed: (1) license grants and commercialization, 

including exclusivity, terms of the license, sublicensing, and Plaintiffs’ reserved rights; (2) 

royalties; and (3) patent litigation. (ECF No. 51-1 at PageID 929, 931, 935.)   
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ii. Motion to Dismiss for Lack of Constitutional Standing  
 

Defendants filed their First Amended Answer on May 28, 2024.  (ECF No. 30.)  In their 

Second Affirmative Defense, Defendants asserted “the Agreement effectively conferred away 

the hallmarks of patent ownership, including all substantial rights in the Asserted Patents, 

leaving [Plaintiffs] as bare licensees without standing to sue for infringement of the Asserted 

Patents.”  (Id. at PageID 640.) 

Defendants filed the instant Motion on June 20, 2024, arguing Plaintiffs have no 

exclusionary rights under the Agreement, and thus cannot satisfy the injury-in-fact requirement 

for constitutional standing.  (ECF No. 50 at PageID 911.)  To support their argument, Defendants 

state each right given to Plaintiffs under the Agreement is a usage right, not an exclusionary 

right.  (See ECF No. 50 at PageID 912, 915.)  Defendants’ Motion only concerns the issue of 

constitutional standing under Article III; it does not address statutory standing.  (See ECF No. 67 

at PageID 1142 (“constitutional standing . . . [is] the only question presented in the [Motion to 

Dismiss]”).)   

Plaintiffs counter they have maintained their exclusionary rights in the Agreement and 

have thus suffered an injury-in-fact from Defendants’ alleged infringement.  (See ECF No. 63 at 

PageID 1093–94.)   

II. LEGAL STANDARD 

A. Constitutional Standing in General 

“[T]he core component of standing is an essential and unchanging part of the case-or-

controversy requirement of Article III.”  Lujan v. Defs. of Wildlife, 504 U.S. 555, 560 (1992).  

“To establish standing, a plaintiff must demonstrate that he suffered an injury-in-fact, that the 

injury is traceable to the conduct complained of, and that the injury is redress-able [sic] by a 
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favorable decision.”  Shukh v. Seagate Tech., LLC, 803 F.3d 659, 663 (Fed. Cir. 2015).  “The 

alleged harm must be concrete and particularized.”  Id. (citing Lujan, 504 U.S. at 560).  “The 

plaintiff, as the party invoking federal jurisdiction, bears the burden of establishing 

[constitutional standing].”  Spokeo, Inc. v. Robins, 578 U.S. 330, 338 (2016). 

B. Constitutional Standing in Patent Actions 

In a patent infringement action, “[t]he party holding the exclusionary rights to the patent 

suffers legal injury in fact under the statute.”  Morrow v. Microsoft Corp., 499 F.3d 1332, 1339 

(Fed. Cir. 2007).  “Thus, the touchstone of constitutional standing in a patent infringement suit is 

whether a party can establish that it has an exclusionary right in a patent that, if violated by 

another, would cause the party holding the exclusionary right to suffer legal injury.”  WiAV 

Sols. LLC v. Motorola, Inc., 631 F.3d 1257, 1265 (Fed. Cir. 2010). 

An “exclusionary right” stems from “the legal right to exclude others from making, 

using, selling, or offering to sell the patented invention in the United States, or importing the 

invention.”  See Morrow, 499 F.3d at 1339 (citing 35 U.S.C. §§ 154, 271); see also Deere & Co. 

v. Kinze Mfg., Inc., 683 F. Supp. 3d 904, 918 (S.D. Iowa 2023) (“Morrow described the 

‘exclusionary rights’ bestowed by a patent as ‘the legal right[s] to exclude others from making, 

using, selling, or offering to sell the patented invention in the United States, or importing the 

invention.’”); Uniloc USA, Inc. v. Motorola Mobility, LLC, No. CV 17-1658-CFC, 2020 WL 

7771219, at *5 (D. Del. 2020), aff’d 52 F.4th 1340 (Fed. Cir. 2022) (“at its core, the right to 

exclude is the legal right to prevent others from practicing the asserted patent”).1 

 
1 The Federal Circuit has not given a definitive list as to what exclusionary rights do and do not 
entail.  See Uniloc, 2020 WL 7771219, at *5 n.2 (“The parties did not cite and I have not found a 
Federal Circuit case that defines what the ‘exclusionary rights’ are.”).  Some courts, including 
the District of Delaware, in deciding whether a plaintiff has an exclusionary right to confer 
constitutional standing, have declined to take an expansive view of exclusionary rights.  See, 
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III. ANALYSIS 

Plaintiffs, as the patent owners, have “exclusionary rights as a baseline matter unless it 

has transferred all exclusionary rights away.”  Intell. Tech LLC v. Zebra Techs. Corp., 101 F.4th 

807, 816 (Fed. Cir. 2024).  Plaintiffs state their alleged exclusionary rights include:  

1. The right to exclude others from practicing the patents. 
2. The right to practice the subject matter in the Asserted Patents for research and 

development purposes. 
3. The right to use products purchased from Licensee. 
4. The right to sublicense rights to corporate affiliates. 
5. The right to dictate the terms and conditions under which one may practice the 

Asserted Patents if authorized. 
6. The right to receive royalties from any authorized use of the patented technology. 
7. The right to bring and participate in the control of a lawsuit brought to prohibit 

any authorized use. 
8. The right to collect damages resulting from any litigation. 

 
(ECF No. 63 at PageID 1095 – 96 (citing the Agreement ¶¶ 2.1, 2.3, 2.4, 5.1, 5.2, and 
9.3).) 2 

 
  The Court addresses each of the rights from these paragraphs in turn.3 As explained 

below, Defendants’ arguments prevail, as none of Plaintiffs’ alleged exclusionary rights establish 

constitutional standing.  See infra Sections III.A–F. 

 
e.g., Deere, 683 F. Supp. 3d at 918–19 (finding neither “the right to license or sublicense is itself 
an exclusionary right, nor does the possession of a right to license or sublicense imply, in itself, 
the possession of an exclusionary right”); Uniloc, 2020 WL 7771219, at *5 (finding “the mere 
right to license or sublicense a patent is an exclusionary right sufficient to confer Article III 
standing”); Anglefix, LLC v. Wright Med. Tech., Inc., No. 2:13-CV-02407-JPM-tmp, 2016 WL 
3566275, at *5 (W.D. Tenn. June 27, 2016) (McCalla, J.) (“Exclusionary rights under the Patent 
Act include the right to prevent others from practicing the invention.”).  The Court sees no 
reason to depart from this same approach and declines to take an expansive view of what an 
exclusionary right may be. Indeed, an exclusionary right solely defined as “the legal right to 
exclude others from making, using, selling, or offering to sell the patented invention in the 
United States, or importing the invention” tracks with both Federal Circuit precedent and the 
language of the Patent Act.  See Morrow, 499 F.3d at 1339 (citing 35 U.S.C. §§ 154, 271). 
2 While Plaintiff did not cite the Agreement ¶ 3.4 in its Brief in Opposition (ECF No. 63 at 
PageID 1095–96), Plaintiff listed the “right[] to . . . receive royalties” to support its claim of 
exclusionary rights.  (Id.)  The portion of the Agreement which addresses royalties is Article III, 
with ¶ 3.4 addressing Minimum Royalties.  (ECF No. 51-1 at PageID 933.)   
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A. Licensing and Rights Reserved Under the Agreement ¶¶ 2.1, 2.4 (Rights 1–4)  

Plaintiffs allege they retain exclusionary rights under the Agreement ¶¶ 2.1 and 2.4, 

specifically: 

1. The right to exclude others from practicing the patents under the Agreement ¶ 2.1.   
2. The right to practice the subject matter in the Asserted Patents for research and 

development purposes under the Agreement ¶ 2.4.   
3. The right to use products purchased from Licensee under the Agreement ¶ 2.4.   
4. The right to sublicense rights to corporate affiliates under the Agreement ¶ 2.4.   

 
(ECF No. 63 at PageID 1095–96.) 

The Agreement ¶ 2.1 grants Licensee “a royalty-bearing, wor1dwide license under the 

Licensed Technology to manufacture, have manufactured, import, use, sell, offer to sell and 

otherwise commercialize Licensed Products. Th[e] license shall be exclusive [except for the 

reservations in ¶ 2.4].”  (ECF No. 51-1 at PageID 929.)   

The Agreement ¶ 2.4 allows Plaintiffs to: 

reserve a royalty-free, worldwide license under the Licensed Technology, with the right 
to sublicense only their respective Affiliates, to: a) manufacture, have manufactured, 
import and use Licensed Products and asphalt paving mixtures containing Licensed 
Products for research and development purposes, and b) manufacture, have 
manufactured, import, use, sell and offer to sell asphalt paving mixtures containing 
Licensed Products purchased from MeadWestvaco.”   

(Id.) 
 

While Plaintiffs argue their reserved rights are exclusionary rights which confer standing, 

(ECF No. 63 at PageID 1095), Defendants dispute this, stating these rights are usage rights, not 

exclusionary rights.  (ECF No. 50 at PageID 912–13.)   

 
3 In terms of contract interpretation, the Agreement is governed by Wisconsin law.  (ECF No. 
51-1 at PageID 939 (“This Agreement will be construed, governed, interpreted and applied in 
accordance with the laws of the State of Wisconsin.”).)  “Where the terms of a contract are clear 
and unambiguous,” Wisconsin law requires that the contract be construed “according to its literal 
terms.”  Tufail v. Midwest Hospitality, LLC, 833 N.W.2d 586, 592 (Wis. 2013).  While the 
canons of contract interpretation in Wisconsin are designed to “give effect to the parties’ 
intentions,” a “court construes contracts ‘as they are written.’”  Id. (citations omitted). 
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Here, Defendants make the stronger argument. Plaintiffs’ rights under the Agreement ¶¶ 

2.1 and 2.4 are not exclusionary rights. An “exclusionary right” establishing constitutional 

standing stems from “the legal right to exclude others from making, using, selling, or offering to 

sell the patented invention in the United States, or importing the invention.”  See Morrow, 499 

F.3d at 1339 (citing 35 U.S.C. §§ 154, 271); see also Deere, 683 F. Supp. 3d at 918.   

An exclusive license for Licensee to commercialize the products under the Agreement ¶ 

2.1 is not a right for Plaintiffs to exclude others.   Cf. Morrow, 499 F.3d at 1342.  Plaintiffs’ 

alleged right is insufficient to establish a right to exclude others from practicing the patents here. 

It is more arguable that Plaintiffs would have the exclusionary rights needed for standing if they, 

as Licensors, had not granted Licensee MeadWestvaco an exclusive license, (ECF No. 51-1 at 

PageID 926, 929).  See id. (“Parties that hold the exclusionary rights are often identified as 

exclusive licensees, because the grant of an exclusive license to make, use, or sell the patented 

invention carries with it the right to prevent others from practicing the invention.”). 

Similarly, Plaintiffs’ reserved rights under the Agreement ¶ 2.4 are not exclusionary 

rights. Neither the ability to use the Licensed Products for research and development purposes 

under ¶ 2.4(a) nor the ability to use Licensed Products purchased from Licensee under ¶ 2.4(b) 

are exclusionary, as they do not give Plaintiffs the right to exclude others from practicing the 

invention.  Cf. Morrow, 499 F.3d at 1342.  Rather, Plaintiff has retained usage rights.  

Furthermore, the right to sublicense only to Plaintiffs’ affiliates under the specific parameters of 

the Agreement ¶ 2.4 does not demonstrate an exclusionary right, as Plaintiffs cannot exclude 

others via this right.  See id.  Thus, Plaintiffs rights under the Agreement ¶¶ 2.1 and 2.4 do not 

confer constitutional standing.  Id. 
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B. Dictating the Terms and Conditions to Practice Under the Agreement ¶ 2.3 
(Right 5) 

 
Plaintiffs assert that their ability to review the terms and conditions of sublicensing from 

licensees, which they deem “the right to dictate the terms and conditions under which one may 

practice the Asserted Patents,” is an exclusionary right which confers standing.  (ECF No. 63 at 

PageID 1099.)  The Agreement ¶ 2.3 allows for Licensee to sublicense its rights “provided that it 

first provides the terms and conditions of any such sublicense to [Plaintiffs] for their prior review 

and approval, which approval shall not be unreasonably withheld.”  (ECF No. 51-1 at PageID 

929.)  Any “[s]ales made by a sub1icensee shall be reported and royalty paid to [Plaintiffs] as if 

[Licensee] had made such sale.”  (Id.)  Defendants counter this ability is not an exclusionary 

right.  (ECF No. 50 at PageID 914.) 

Defendants’ argument prevails.  Plaintiffs’ alleged ability to “dictate the terms and 

conditions” under the Agreement ¶ 2.3 is not an exclusionary right.  (ECF No. 50-1 at PageID 

929.)  First, reviewing terms and conditions of sublicenses does not involve exclusion of others 

in making, selling, or offering to sell the patented products.  Cf. Deere, 683 F. Supp. 3d at 922 

(finding the right to “inspect and examine” products made by the licensee or sublicensees that 

exploit the patents at issue was not an exclusionary right which conferred standing).  Second, 

because Plaintiffs’ approval cannot be “unreasonably withheld,” (ECF No. 51-1 at PageID 929), 

there is no “‘significant[] restrict[ion of] the scope’ of the exclusive licensee’s rights” such that 

Plaintiffs can claim to have an exclusionary right that confers constitutional standing.  See Nat’l 

Pasteurized Eggs, Inc. v. Michael Foods, Inc., No. 10-cv-646-WMC, 2012 WL 12996200, at *9 

(W.D. Wisc. May 18, 2012). 
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C. Receiving Royalties From Any Authorized Usage of the Patented Technology 
Under the Agreement ¶ 3.4 (Right 6) 

 
Plaintiffs point to their ability to “receive royalties from any authorized usage of the 

patented technology” as an exclusionary right that confers constitutional standing.  (ECF No. 63 

at PageID 1096.)  Article 3 of the Agreement governs royalties.  (ECF No. 51-1 at PageID 931–

34.)  The Agreement ¶ 3.1 governs earned royalty calculations (subject to the provisions in the 

Agreement ¶¶ 3.2 and 3.3), while the Agreement ¶ 3.4 governs minimum royalty payments.  The 

Court considers the Agreement ¶ 3.4 to be the most relevant to Plaintiffs’ argument and its 

analysis, given that it provides that Plaintiffs receive royalties from the license.  See supra n.2.4   

Here, Plaintiffs cite no authority stating the ability to receive royalties is part of “the legal 

right to exclude others from making, using, selling, or offering to sell the patented invention in 

the United States, or importing the invention.”  See Morrow, 499 F.3d at 1339.  Indeed, the 

ability to receive royalties has nothing to do with the making, using, selling, offering to sell, or 

importing of the patented invention.  See id.  Thus, it cannot confer constitutional standing. 

Plaintiffs also use their ability to receive royalties to attempt to distinguish Defendants’ 

caselaw.  (See ECF No. 63 at PageID 1102–03.)  The crux of the Court’s analysis, however, is 

whether Plaintiffs had any exclusionary rights which confer constitutional standing.  See Mann, 

 
4 Paragraph 3.4 of the Agreement (ECF No. 51-1) provides in part as follows: 
 

In order to maintain exclusivity under the license in Paragraph 2.1, Licensee shall pay 
Licensors minimum annual royalties in the following amounts: 

Calendar Year Minimum Annual Royalty 
1/1/2008 through 12/31/2008 None 
1/1/2009 through 12/31/2009 None 
1/1/2010 throu!?h 12/31/2010 $200,000 
1/1/2011through.12/31/2011 $300,000 
1/1/2012 through 12/31/2012 $400,000 

1/1/2013 through 12/31/2013 and $500,000 
thereafter 

$500,000 
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499 F.3d at 1339.  Thus, because Plaintiffs’ ability to receive royalties does not confer 

constitutional standing, their argument against Defendants’ caselaw is unavailing.   

D. Bringing or Participating in the Control of a Lawsuit Brought to Prohibit 
Any Unauthorized Use Under the Agreement ¶¶ 5.1 and 5.2 (Right 7) 

 
Plaintiffs allege the ability to bring or participate in a lawsuit against potential infringers 

is an exclusionary right which grants them standing.  (ECF No. 63 at PageID 1096.)  The 

Agreement ¶ 5.1 provides, in relevant part: 

If any unlicensed third party shall manufacture, use, sell or offer to sell a product or 
perform a method covered by one or more claims of the Patent Rights in any country in 
which there exists an actionable right against that third party under the Patent Rights, 
then the Parties shall mutually determine whether to pursue such infringement. . . . The 
Parties will jointly cooperate to control the conduct of the legal action and will render one 
another reasonable assistance.in prosecuting such action, without charge for the time of 
their respective personnel. 

(ECF No. 51-1 at PageID 935.)   

The Agreement ¶ 5.2 provides, in relevant part: 

If either Party does not desire to initiate a legal action under Paragraph 5.1, and if 
permitted by the laws of the country in question, the non-initiating Party may provide to 
the other Party (the "Prosecuting Party") such rights as are necessary for the Prosecuting 
Party to attempt to enforce all or a portion of the Patent Rights against one or more of the 
unlicensed third parties. . . . The non-initiating Party shall render reasonable assistance to 
the Prosecuting Party in so enforcing the Patent Rights. 

(Id. at PageID 935–36.)  Defendants counter these enforcement rights are not 

exclusionary rights that confer standing.  (ECF No. 50 at PageID 916.)  

On this point, Defendants’ argument prevails. In Morrow, the Federal Circuit found the 

“right to sue for infringement” to be “separated” from “exclusionary rights,” which confer 

standing.  See 499 F.3d at 1342.  Plaintiffs’ situation is similar to the trustees in Morrow, whose 

right to exclude was “contractually separated” from the right to sue.  Id.  Plaintiffs here “suffer[] 

no legal injury in fact to the[ir] patent[s’] exclusionary rights,” see id., as the right to participate 
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in litigation is separate from the exclusionary rights granted to Licensee under the Agreement ¶ 

2.1. 

Indeed, at least one United States District Court has found a licensor’s “rights associated 

with the initiation or control of patent infringement litigation do not constitute exclusionary 

rights.”  Deere, 683 F. Supp. 3d at 920–21.  Like the licensor in Deere, any exclusionary rights 

Plaintiffs may have are separate from their right to sue.  See id.  Here, this section of the 

Agreement only pertains to infringement of patent rights and prosecution of said infringement.  

(See ECF No. 51-1 at PageID 935.)  These rights are not exclusionary, as they do not involve the 

exclusive right to make, use, or sell the inventions.  See Morrow, 499 F.3d at 1341 (“[a party’s] 

control with respect to infringement litigation does not lead to the conclusion that [the party] 

suffers injury in fact from infringement”).  Thus, the ability to bring or participate in 

infringement litigation is not an exclusionary right which confers on Plaintiffs constitutional 

standing.  See Deere, 683 F. Supp. 3d at 920–21.   

Even if the ability to participate in or conduct litigation is considered an exclusionary 

right, Plaintiffs’ rights under these paragraphs do not demonstrate the ability to exclude.  

Specifically, under the Agreement ¶ 5.2, the non-initiating party is not required to provide the 

necessary rights to enforce the Asserted Patents.  (See ECF No. 51-1 at PageID 935 (“the non-

initiating Party may provide to the other Party such rights as are necessary for the Prosecuting 

Party to attempt to enforce all or a portion of the Patent Rights”).)  If Plaintiffs initiate a patent 

infringement action independent of Licensee—as they have here—Licensee is not required to 

provide to Plaintiffs its exclusive right to “manufacture, have manufactured, import, use, sell, 

offer to sell[, or] otherwise commercialize,” (id. at PageID 929), the Asserted Patents.  (See id. at 

PageID 935.)  Because any of Plaintiffs’ exclusionary rights would depend on Licensee’s, they 
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do not exist on their own; the Agreement ¶ 5.2 does not confer constitutional standing.  Cf. 

Morrow, 499 F.3d at 1342.   

Furthermore, Plaintiffs’ argument under Mann is unavailing. In their Response, Plaintiffs 

cite Mann to argue the Court’s decision to grant constitutional standing should hinge on the 

sufficiency of a list of rights retained by Plaintiffs, with the most important right involving “the 

nature and scope of any right to sue purportedly retained by the licensor.” (ECF No. 63 at 

PageID 1097 (citing 604 F.3d at 1362).)  This argument is pertinent to Plaintiffs’ substantial 

rights in the Asserted Patents.  See Mann, 604 F.3d at 1356 (determining the plaintiff was the 

owner of the patents because it retrained substantial rights in the patents).  However, “whether a 

party possesses all substantial rights in a patent does not implicate standing or subject-matter 

jurisdiction.”  Lone Star Silicon Innovs. LLC v. Nanya Tech. Corp., 925 F.3d 1225, 1235–36 

(Fed. Cir. 2019).   

While the Federal Circuit itself has “often treated ‘statutory standing,’ i.e. whether a party 

can sue under a statute such as § 281, as jurisdictional,” it has cautioned “so-called ‘statutory 

standing’ defects do not implicate a court’s subject-matter jurisdiction.”  Lone Star, 925 F.3d at 

1235.  The Court must analyze constitutional standing and statutory standing under separate 

standards.  See Anglefix, LLC, 2016 WL 3566275, at *4–6 (analyzing constitutional standing 

under an “exclusionary rights” standard and statutory standing separately under an “all 

substantial rights” standard, citing Mann only in the statutory standing analysis).  Thus, 

Plaintiffs’ Mann argument is unavailing for constitutional standing purposes.5 

.   

 
5 Plaintiffs cite Mann for eight other considerations for determining whether they have 
exclusionary rights.  None are availing for the same reason—Mann does not concern 
constitutional standing.  See Lone Star, 925 F.3d at 1235.   
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E. Collecting Damages Resulting From Any Litigation Under the Agreement ¶¶ 
5.1 and 5.2 (Right 8) 

 
The Agreement ¶¶ 5.1 and 5.2 also address Plaintiffs’ ability to collect damages resulting 

from litigation of patent infringement.  (See ECF No. 51 at PageID 935.)  If Plaintiffs and 

Licensee agree to pursue infringement litigation, they split the damages evenly; however, if only 

one party pursues an infringement action, the pursuing party keeps the entirety of the damages.  

(Id.) 

Just as the right to bring or participate in an infringement suit is not an exclusionary right 

which confers standing, neither is the ability to collect damages on said infringement suits.  (See 

supra Section III.D; see also Deere, 683 F. Supp. 3d at 920 (finding no exclusionary right for 

constitutional standing purposes in a right to enforcement where the licensor and licensee share 

damages).)  Thus, Plaintiffs’ ability to collect damages does not confer on them constitutional 

standing. 

F. Termination of the Agreement Under the Agreement ¶ 9.3 

Plaintiffs cite the Agreement ¶ 9.3 as demonstrating an exclusionary right.  (ECF No. 63 

at PageID 1096.)  The Agreement ¶ 9.3 addresses Default.  (ECF No. 51-1 at PageID 938.)  It 

allows either party to terminate the Agreement upon material breach, provided the defaulting 

party has written notice of the termination and three months to cure it.  (Id.)   

Here, the Agreement ¶ 9.3 does not confer an exclusionary right to Plaintiffs.  First, 

Plaintiffs’ argument regarding this portion of the Agreement is in the context of a Mann analysis.  

(ECF No. 63 at PageID 1092.)  As stated previously, Mann is unavailing because it analyzes 

statutory, not constitutional, standing.  (See supra Section III.D.)  Second, Plaintiffs’ ability to 

terminate the Agreement is not an exclusionary right, especially given this ability to terminate is 

not exclusive to Plaintiffs.  Cf. Deere, 683 F. Supp. 3d at 925 (finding termination rights did not 
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grant an exclusionary interest).  Thus, the Agreement ¶ 9.3 does not confer on Plaintiffs 

constitutional standing. 

IV. CONCLUSION 

For the reasons set forth above, Defendants’ Motion is GRANTED.  Because Plaintiffs 

do not have standing under Article III to bring suit, the action is hereby DISMISSED 

WITHOUT PREJUDICE. 

SO ORDERED, this 25th day of November, 2024. 

 

 
 JON P. MCCALLA 
 UNITED STATES DISTRICT COURT JUDGE 

 

 

/s/ Jon P. McCalla
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1 

WARM ASPHALT BINDER COMPOSITIONS 
CONTAINING LUBRICATING AGENTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 60/976,141 filed Sep. 28, 2007 and U.S. 
Provisional Application No. 60/970,809 filed Sep. 7, 2007, 
the entire contents of each of which are hereby expressly 
incorporated by reference. 

BACKGROUND 

International Application WO 2007 /032915, incorporated 
by reference herein, reports a warm mix asphalt binder com­
position and process that injects a foaming, lubricating aque-

2 
FIG. 2 is a graph plotting measured viscosity and normal 

force properties with respect to velocity as a measure of 
lubricity of an asphalt cement and two asphalt cements modi­
fied with a lubricating wax. 

FIG. 3 is a graph plotting the measured viscosities and 
normal forces with respect to velocity as a measure oflubric­
ity of an asphalt cement at three different temperatures. 

FIG. 4 is a graph plotting the measured viscosity and nor­
mal force properties with respect to velocity as a measure of 

10 lubricity of an asphalt cement, a related polymer-acid modi­
fied asphalt cement further modified with polyphosphoric 
acid, a polymer-acid modified asphalt cement further modi­
fied with a liquid antistripping additive and a polymer-acid 
modified asphalt cement further modified with a lubricating 

15 surfactant. 

DETAILED DESCRIPTION 
ous solution into a stream of asphalt cement prior to incorpo­
ration of the asphalt cement plus foaming, lubricating 
solution with aggregate at reduced temperatures to produce a 20 

warm mix asphalt paving mixture. Evaluations of warm mix 
compositions produced with this process provide a basis for 

Earlier work confirms that laboratory compaction of field­
produced warm mixes utilizing the reported foaming, lubri­
cating solution can be adequately compacted at temperatures 
approximately 30-50° F. or more below typical hot mix 
asphalt compaction temperatures days after field production. 
Testing of mix samples taken at the paver have shown that this 

the warm mix compositions and processes disclosed in this 
application. 

SUMMARY 

The present invention provides functionally dry warm mix 
asphalt binder compositions, polymer modified asphalt 
binder compositions or polymer/acid-modified asphalt 
binder compositions that have been modified with lubricating 
non-aqueous surfactants, non-surfactant additives or acids or 
combinations thereof ( collectively, lubricating agents or 
additives). The term "functionally dry" as used herein in 
connection with compositions, aggregates or mixtures is used 
to describe reduced water content compositions, aggregates 
or mixtures, particularly those in the "warm mix" regime, as 
further described herein. The mentioned lubricating non­
aqueous surfactants, non-surfactant additives or acids, such 

25 mix contains approximately 0.5 wt%, or less, water which is 
an amount of water being well below the amount of water 
generally utilized in conventional warm mix production. The 
only component of the foaming, lubricating solution remain­
ing with the asphalt mixture is an effective concentration of 

30 the surfactant providing the lubricating effect. This observa­
tion indicates that the incorporation of water in conjunction 
with a foam for the production of warm mix is not an essential 
component in all instances, although the water may be used in 
a system for delivery of the lubricating additive into the 

35 asphalt binder or cement. The present invention thus relies, in 
part, in determining that the lubricating properties of addi­
tives added to an asphalt binder or cement are an important 
component of the present warm mix asphalt mixtures and that 
it is not necessary or essential to use foamed asphalt binders 

40 or emulsified asphalt binders that are used in conventional 
warm mix asphalt binder compositions, mixtures and paving 

as phosphoric acid additives, provide asphalt binder compo­
sitions that can be adequately mixed with aggregate at tem­
peratures 30-50° F. lower, even more than 50° F. lower, or as 
much as 100° F. lower than a substantially similar asphalt 
binder or cement that does not contain these lubricating addi­
tives or combinations thereof. In addition, these asphalt/ag- 45 

gregate mixtures can be compacted at temperatures 30-50° F. 
lower, even temperatures more than 50° F. lower, or as much 

processes. 
As used in the present application, each of the terms "func­

tionally dry" or "essentially water-free" means or is intended 
to refer to an asphalt binder composition that contains less 
water or moisture than is routinely used in conventional or 
known warm mixes. This term does not mean and is not 
intended to refer to a warm mix composition that is com­
pletely free of water, moisture or added water. For example, it 
is well known that aggregate that will be mixed with the 
present asphalt binder compositions will also contain varying 

as 100° F. lowerthan a substantially similar asphalt/aggregate 
mixture that does not contain a lubricating additive or com­
binations thereof. Another meaning for the term "functionally 50 

dry" as used herein is "essentially water-free" as described in 
the detailed description. 

The asphalt binder compositions and aggregate mixtures 
that contain lubricating agents or additives disclosed in the 
present application may also include liquid antistripping 55 

additives used in conventional asphalt/aggregate mixtures. 

amounts of water and that water may affect the aggregate 
coating process. In embodiments of the present invention it is 
acceptable that there is some moisture contained in the aggre­
gate, because a completely dry aggregate is not practical or 
may not be desirable. The amounts of water or moisture in the 

Methods of preparing the present asphalt binder composi­
tions as well as methods of using the present asphalt binder 
compositions mixed with aggregate to prepare paved surfaces 
are also disclosed in this application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph plotting measured viscosity and normal 
force properties with respect to velocity as a measure of 
lubricity of an asphalt cement and an asphalt cement modified 
with a lubricating surfactant. 

aggregate will vary for any number of reasons including but 
not limited to the particular geographical region where the 
aggregate is crushed or stockpiled, the local weather condi-

60 tions, the local temperature of the particular stockpile facili­
ties. Due to this variation in the water content of the aggre­
gate, it is expected that there may be adjustments made to the 
actual water content of the asphalt binder compositions of this 
invention before the aggregate is coated with the asphalt 

65 mixture in order to achieve acceptable coating of the aggre­
gate. If the aggregate is either very wet or very dry the water 
the water content of the aggregate may be adjusted or altered 
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or, alternatively, the water or moisture content of the asphalt 
binder composition may be adjusted or altered in order to 
optimize or ensure adequate coating of the aggregate during 
mixing. Warm mixes of the present invention will generally 
include about 2-9 wt% asphalt binder composition and about 
91-98 wt % aggregate. In other embodiments, the warm 
mixes will include about 3-8 wt% asphalt binder composition 
and about 92-97 wt % aggregate. asphalt/aggregate. The 
amount of asphalt binder composition required will depend 
upon mix type, layer in the pavement structure, aggregate size 
or traffic considerations, among other factors. 

The moisture content of the asphalt binder composition 
may be changed in a number of ways such as injecting or 
spraying water into the asphalt binder compositions. Even 
though the asphalt binder compositions may have the water or 
moisture content adjusted or altered, these compositions are 
considered to be functionally dry because the overall water 
content is lower or substantially lower than other known or 
conventional warm mix asphalt binder compositions and 
mixtures. 

In addition, it is well known that different grades of asphalt 
will have different mixing properties and conditions. Adjust­
ments or alterations of the water or moisture concentrations 
that take into account different asphalt grades are also con­
sidered to be functionally dry (or essentially water-free) 
asphalt binder compositions. When variations in the water 
contents of different aggregates and different asphalt grades 
are accounted for, the asphalt/aggregate mixes of mixtures of 
the present invention will typically have a water content in a 
range of less than about 5 wt %. In many instances the water 
content is less than about 1 wt %. In certain embodiments of 
this invention, the asphalt binder compositions comprise less 
than 0.5 wt % water. It is understood, however, that water 
contents outside this range would still be with in the scope of 
the present claims and embodiments of the invention when 
the claimed compositions contain the lubricating agents or 
additives, including the non-aqueous surfactants, non-surfac­
tant additives and acids, disclosed in this application. 

This application discloses that surfactants in both aqueous 
or non-aqueous form and waxes are two general classes of 
lubricating additives that may, when incorporated into an 
asphalt binder or cement at levels as low as 0.1 wt%, provide 
sufficient lubrication of the asphalt cement so that aggregate 
may be adequately coated at temperatures 30-50° F. lower, 
even more than 50° F. lower, or as much as 100° F. lower than 
the temperatures normally needed to produce a bituminous 
mixture without an added lubricating additive or agent. The 
lubricating additive then enables compaction of these mix­
tures at 30-50° F. lower, even more than 50° F. lower, or as 
much as 100° F. lower than the temperatures normally needed 
for compaction of similar bituminous mixtures. 

Non-aqueous surfactants as additives have been commonly 
incorporated into asphalt cement to provide improved mois­
ture resistance, however, their value and function as a lubri­
cating agent in warm mix asphalt and specifically as a func­
tionally dry or water free warm mix composition have not 
been readily apparent to those skilled in the art prior to the 
disclosure of the elements and examples of this invention and 
the invention referenced in U.S. Provisional Application Ser. 
No. 60/976,141 and U.S. Provisional Application Ser. No. 
60/970,809. Suitable lubricating surfactants as additives 
include naturally occurring compounds and more commonly 
synthesized chemical compounds from three categories of 
surfactants: detergents, wetting agents and emulsifiers. Sur­
factant additives may be specifically grouped into four clas­
sifications: i) anionic surface agents to include, but not lim­
ited to, fatty acids (saturated and unsaturated fatty acids), 

4 
fatty acid pitch (stearic acid pitch), and fatty acid derivatives 
(fatty acid esters and fatty acid sulfonates), organo phos­
phates (alkyl phosphates); ii) cationic surface agents to 
include, but not limited to, alkyl amines, alkyl quaternary 
ammonium salts, heterocyclic quaternary ammonium salts, 
amido amines, and non-nitrogenous sulfur or phosphorous 
derivatives; iii) ampholytic surface agents to include, but not 
limited to, amino acids, amino acid derivatives, betain deriva­
tives (alkylbetains and alkylaminobetains), imidazolines, 

10 imidazoline derivatives; and iv) non-ionic surface agents to 
include, but not limited to, fatty acid ester bonds (SPANS and 
TWEENS), with surfactants ether bonds (alkylphenolpoly­
oxeythylenes and polyoxyethylenated alcohols), surfactants 
with amid bonds ( alcanolamides, mono and diethanolamides 

15 and their derivatives), alkylenated oxide copolymers and 
polyoxyethylenated mercaptans. 

Non-surfactant additives based on wax chemistry have 
been incorporated into an asphalt binder or cement to produce 
warm mix based on the concept that these wax additives 

20 reduce the viscosity of the wax asphalt blend to an extent 
sufficient to enable production and lay down of the asphalt/ 
aggregate mixture at reduced temperatures. The data in this 
application indicates that typical wax additives such as Saso­
bit™ wax (Sasol North America Inc.) and montan wax (Ro-

25 manta, Amsdorf, Germany or Strohmeyer and Arpe, N.J.) 
used for this application have only a minor effect on reducing 
the viscosity of the asphalt-wax blend, but such additives, 
even at usage levels well below those generally employed, 
provide a noticeable and beneficial lubricating effect on the 

30 asphalt-wax combination. Non-surfactant additives based on 
wax chemistry may be selected from a group of paraffin and 
non-paraffin waxes. Paraffin waxes include, but are not lim­
ited to, petroleum derived and refined waxes (slack wax and 
refined micro-crystalline wax) while non-paraffin waxes 

35 include, but are not limited to, natural waxes (animal and 
vegetable waxes e.g. bees wax and carnuaba wax), modified 
natural waxes (brown coal derivative, e.g., montan wax and 
mineral oil derivatives), partial synthetic waxes (acid waxes, 
ester waxes, amid waxes, alcohol waxes and oxidized poly-

40 ethylene waxes), or full synthetic waxes (Fischer-Tropsch 
waxes and polyethylene waxes). 

Other non-surfactant additives such as viscosity modifiers 
(VMS), dispersant viscosity modifiers (DVMS), and addi­
tives containing viscosity modifiers and/or dispersant viscos-

45 ity modifiers as well as extrusion and molding production 
processing aids, polyolefins and sulfur, may provide lubricat­
ing characteristics to petroleum products and may also be 
used as a non-surfactant additive for functionally dry or 
waterless warm mix asphalt formulations. Such additives 

50 include, but are not limited to, VMS and DVMS used in 
engine lubricating oils (polyisobutylenes, olefin copolymers, 
hydrogenated styrene-diene copolymers, styrene maleate 
copolymers, polymethacrylates, olefin-graft PMA polymers 
and hydrogenated polyisoprene star polymers) and products 

55 containing VMS and DVMS such as the residual bottoms 
from refined recycled engine lubricating oils; processing aids 
used in extrusion and molding operations (high trans content 
polyoctenamerreactive polymer), polyolefins ( ethylene vinyl 
acetate (EVA), acrylic polymers and silicones); and sulfur ( as 

60 sulfur impurities in fuels have been known to provide lubri­
cation properties). 

This application also discloses that different concentra­
tions of phosphoric acid, are another class of additives that 
can, when incorporated into an asphalt cement at levels as low 

65 as about 0.2-1.0 wt %, provide sufficient lubrication of the 
asphalt cement so that aggregate may be adequately coated at 
temperatures 30-50° F., or greater difference, below the tern-
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peratures normally needed to produce a bituminous mixture 
without the phosphoric acid additives. 

The following data set out in the examples below indicate 
that the addition of surfactant in non-aqueous form enables 
utilization of asphalt cements that have been produced using 
acid modifiers, typically those acid modifiers being those 
drawn from the type of polyphosphoric acid (PPA) or super­
phosphoric acid (SPA), although other grades of phosphoric 
acid and other types of acids, such as mineral acids, other 
inorganic acids or organic acids, may be utilized with the 10 

present invention. 
While not intending to be bound by theory, the present 

invention is based, in part, on the observations that the lubri­
cating agents and additives disclosed in this application pro­
vide a warm mix having desired visco-lubricity characteris- 15 

tics or properties. As used in thls application the term "visco­
lubricity" means a characteristic of a material that it exhibits 
under high rotational velocity as the gap thickness of the 
material being tested approaches zero. As the gap thickness is 
reduced and as rotational velocity is increased, the material's 20 

viscosity begins to decrease but the normal force between the 
plates begins to increase. A material that has good visco­
lubricity characteristics will exhibit less nonnal force 
increase than one which has poor visco-lubricity. Stated 
another way, the ability of the material being tested to enable 25 

the plates to easily rotate relative to each other becomes more 
important than the viscosity of the material being tested. An 
example illustrating the meaning of the term "visco-lubric­
ity" is the observed reduced requirements for the mixing and 
compaction temperatures of polymer modified asphalt bind- 30 

ers compared to conventional asphalt binders. Based on 
purely viscosity data, polymer modified binders should 

6 
However, there is often minor reduction in viscosity or stiff­
ness when low levels of antis trip are added to the binder. It is 
now believed that this tensile strength reduction is an exan1ple 
of the antistrip lubricating the mix resulting in the observed 
reduced dry tensile strength. A typical recent example will 
serve to make the point. 

A PG 58-28 with and without antis trip was used to produce 
a mix for tensile strength ratio testing according AASHTO 
test method T-283. Rheological properties of the PG 58-28 
with and without the antistrip were determined. All results are 
shown in Table 1. For these particular samples there is actu­
ally a slight increase in stiffness after the addition of the 
antistrip ( 6 .3 % increase) and yet the dry tensile strength of the 
mix with the antistrip is reduced by 22.7% based on the 
average values of the two results using the PG 58-28 without 
antistrip. The wet strength is reduced by only 8.4%. This 
reduction in dry tensile strength, which does not occur with 
all mixes and all binders, is certainly a common response 
observed by asphalt mix design technicians. Based on the 
present warm mix work and lubricity testing disclosed herein, 
the dry tensile strengths are being reduced due to the lubri­
cating effect of antistripping additive. The specimens tested 
for wet strength are typically saturated to a level of 60 to 80%. 
The reduced strength of saturated mixes without antistrip is 
typically attributed to debonding of the binder from the aggre­
gate, which typically can be visually verified. When an anti­
strip functions as desired there is little or no visual debonding 
of binder from the aggregate, but it must be considered that 
reduction in wet strength of the antistrip treated mixes is 
beginning at the reduced value indicated by the dry strength 
of the antistrip treated mixes due to the lubricating effect of 
the anti strip. 

TABLE 1 

Complex Dry Wet 
DSR, G*/sin(I\) @ viscosity @ Strength, Strength, 

Sample ¾AC 58° C. , kPa 58° C., Pa· s PSI PSI TSR 

58-28, 110 5.5% 1.33 133 78.2 51.9 66.4% 
a.ntistrip 
58-28, no 5.8% 1.33 133 72.4 47.7 65.9% 
antistrip 
58-28 , 0.3% 5.6% 1.42 142 58.2 45.6 78.4% 
antistrip 

require mixing and compaction temperatures that are 20-50° Laboratory Testing of Lubricity 
Since there are no readily available rheological tests iden­

tified for determining the lubricity of asphalt cement, the 
50 following test provides comparative testing of asphalt cement 

at different temperatures and with different additives to deter­
mine lubricity. This test is described as follows. 

F. higher than those which common practice have found to be 
adequate. Many studies have been conducted to explain this 
apparent contradiction however none have proven wholly 
satisfactory. It is now believed that these polymer systems are 
creating a lubricated asphalt binder having visco-lubricity 
properties that provide adequate mixing to coat aggregate 
particles and further provide mix compaction at temperatures 
substantially below those predicted based on viscosity alone. 55 

1. An AR2000 dynamic shear rheometer using a heated air 
test chamber was utilized. 

2. A shallow cylindrical cup measuring approximately 35 
mm in diameter with and approximately 5 mm in height was 
used to contain the liquid being tested. This cup was secured 
to the bottom pedestal of the test fixture in the rheometer. 

Another example illustrating the meaning of the term 
visco-lubricity is the reduction in dry tensile strength of many 
mixtures produced using conventional asphalt binders com­
bined with liquid antistrip or antistripping additives. Those 
skilled in the art of performing tensile strength ratio (TSR) 
tests to verify that bituminous mixtures will not be water 
sensitive, have seen that the dry tensile strength of mixtures 
using antistrip treated binders can be noticeably lower than 
the dry tensile strength of the same mix produced with the 
same binder but without antistrip. This observation has typi­
cally been attributed to a reduction in binder viscosity or 
stiffness due to the addition of the antistrip to the binder. 

3. A small quantity of the asphalt cement or asphalt cement 
60 plus lubricating additive was added to the bottom of the cup. 

A 25 mm dian1eter flat plate was used as an upper test fixture 
in the rheometer. This upper test fixture is a typical test fixture 
used in plate-plate rheological testing with this instrument. 

4. The plate attached to the upper text fixtme is brought into 
65 contact with the specimen in the cup and the gap is reduced 

until a membrane of material to be tested is either 100 or 50 
µm truck. 
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5. The test we used is a steady shear test with increasing 
velocity. The specimen is maintained at a constant tempera­
ture while the upper plate rotates in one direction with a 
programmed increase in angular velocity. As the rotational 
speed increases the drag between the upper plate and the 5 

bottom of the cup increases. In addition normal force 
increases attempting to force the plates apart. The more lubri­
cating character an additive has the lower the normal force 
buildup. 

decreasing. Both the 1 wt % montan wax and 0.5 wt % 
Sasobit™ wax only reach a normal force maximum of about 
3 newtons. For all of these blends note that the viscosities of 
the various samples are very nearly identical in the low and 
medium velocity ranges, indicating that the wax additives are 
not functioning by a mechanism of decreasing the viscosity of 
the asphalt and wax blends. 

EXAMPLE 3 AND DATA REPRESENTED IN FIG. 
3 In reference to Figures, the upper sets of plotted data are for 1 o 

viscosity, while the lower sets of plotted data are for normal 
force. A common way to achieve properties suitable for an 

asphalt cement that enable it to be compacted is to increase its 
temperature. FIG. 3 illustrates the variation in viscosity and EXAMPLE 1 AND DATA REPRESENTED IN FIG. 

1 

A neat PG 58-28 asphalt cement was tested as described 
above at 90° C. (194° F.) as being representative ofa low end, 
but not uncommon, warm mix asphalt compaction tempera­
ture. A material thickness of 100 µm was used. FIG. 1 illus­
trates that, as the test velocity increases, the viscosity of the 
material is nearly steady and then begins to gradually 
decrease until a point is reached where the viscosity decreases 
very rapidly. For the neat PG 58-28 (black solid diamonds) 
the normal force begins to increase at a velocity of approxi­
mately 50 radians/sec. As the test velocity increases the nor­
mal force increases for the neat asphalt until the endpoint of 
the test is reached. The normal force increases to approxi­
mately 2.7 newtons. Several different additives and usage 
levels are compared in this plot. Two different tests of the PG 
58-28 with 1.5 wt% Sasobit™ wax are shown, the open and 
solid circles. In one test (the open circle) the normal force 
reached a value of approximately 1.2 newtons before the test 
terminated. In the other test (solid circles) the normal force 
reached about 0.4 newtons. Two tests at a usage level of0.5 wt 
% Sasobit™ wax are also shown (open and solid squares). In 
both of those tests the maximum normal force never exceeded 

15 normal force for a neat PG 58-28 at 3 different temperatures; 
those temperatures being 90° C. (194° F.), 100° C. (212° F.) 
and 125° C. (257° F.). FIG. 3 illustrates that as the tempera­
ture increases the viscosity decreases, as would be expected. 
FIG. 3 also illustrates that between a test velocity ofl O and 20 

20 radians/second the normal force begins to increase. As the test 
temperature increases the normal force peak shifts to lower 
values at ever increasing velocity values. At 100 radians/ 
second the 90° C. sample exhibits a normal force of about 9 
newtons, the 100° C. sample exhibits a normal force of about 

25 4.5 newtons and the 125° C. sample exhibits a normal force of 
just under 2 newtons. It is instructive to realize that typical hot 
mix asphalt materials are initially compacted in the range of 
125° C. but are not initially compacted at 90° C. This data 
indicates that warming a PG 58-28 provides lubricating prop-

30 erties in the binder that are acceptable for compaction, 
whereas typically contractors would not allow a paving mix 
to cool to a temperature as low as 90° C. before beginning 
compaction. Therefore hot mix and warm mix are on a con­
tinuum line of temperature and it is the nature of the additives 

35 that enable warm mix materials to be compacted adequately 
at temperatures in the 90-100° C. range. 

EXAMPLE 4 AND DATA REPRESENTED IN FIG. 
4 

Example 4 illustrates the impact of polyphosphoric acid 
(PPA) plus other additives on the reduction of normal force 
buildup in the asphalt binder. A polymer modified PG 58-34 
which also contains PPA as a reactant was tested in duplicate 

0.4 newtons. Lastly, E-6, an ethoxylated tallow diamine 
(Akzo Nobel Co.), was added at 0.2% by weight to the PG 
58-28 and tested (open diamond). This sample achieved a 40 

maximum normal force of approximately 0.7 newtons before 
decreasing. For all blends it is possible to observe that the 
viscosity of the neat asphalt and the asphalt plus additives is 
similar from blend to blend for low to medium velocities. The 
normal forces are also similar until the test velocity becomes 
quite high. Then the blends with the additives exhibit lower 
normal forces and in several instances the normal force values 
peak and then diminish. The data in this plot supports the 
assertion that (1) the addition of wax additives such as Saso­
bit™ wax do not appreciably diminish the viscosity in the low 50 

to medium velocity ranges of the asphalt cement at warm mix 
compaction temperatures (regardless of dosage level) and (2) 

45 (open and solid circles). Additionally 0.5 wt% INNOVALT 
W phosphate ester antistripping material was added to the PG 
58-34 and tested and in another sample 0.3 wt% E-6 ethoxy­
lated tallow diamine was added to the PG 58-34. All of these 
samples were compared to a standard PG 58-28. All tests 
were conducted at 90° C. with a 50 µm test gap. The data 
plotted in FIG. 4 indicate that even though the viscosity of the 
58-34 and its blends (upper curves on the plot) are greater 
than the viscosity of the PG 58-28, the normal force values are 
uniformly lower at 10 radians/second and higher. The 

the addition of the wax additive does provide evidence of 
lubricating the blend compared to the control, neat PG 58-28. 

EXAMPLE 2 AND DATA REPRESENTED IN FIG. 
2 

To better differentiate between neat asphalt and asphalt 
containing lubricating additives, the gap in the testing fixture 
was reduced to 50 µm. FIG. 2 illustrates the normal force 
comparison of neat PG 58-28 (open circles), 1.5 wt% Saso-
bit ™ wax ( open squares), 1 % montan wax ( solid squares) and 
0.5 wt% Sasobit™ wax (solid circles). The normal force for 

55 INNOVALT Wadded to the PG 58-34 showed the greatest 
reduction in normal force build-up, but the PG 58-34 with just 
the acid additive also showed surprising reduction in normal 
force relative to a neat, unmodified binder. In summary, PPA 
at typical usage levels (0.2 to 1 wt%) can serve as a lubricat-

60 ing additive in the production of warm mix asphalt binder 
compositions. 

EXAMPLE 5 

the neat PG 58-28 increases to approximately 8 newtons at 65 

100 radians/second. The normal force for the 1.5 wt% Saso­
bit™ wax increases to approximately 5.5 newtons before 

A PG 64-28 asphalt binder was made by blending 0.75 
weight percent polyphosphoric acid with a PG 58-28 asphalt 
cement. To this blend was added 0.5 wt % phosphate ester 
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antistripping additive and 0.2 wt% ofE-6 ethoxylated tallow 
diamine. This asphalt binder blend was mixed using no water 
at 230° F. with a gravel aggregate. A 100% coating was 
achieved of the aggregate at this temperature. The mix was 
compacted to produce Hamburg rut testing specimens at 230° 
F. achieving the density values expected of a hot mix asphalt. 

One test of a paved material's performance is to simulate 
vehicle traffic stress by the number of repetitive passes a roller 
supporting a specified weight load must make to cause for­
mation of a rut of a specified depth in the material. Such 10 

testing of compacted material produced by the inventive pro­
cess was done using a testing machine referred to as a Ham­
burg Wheel Tracking ("HWT") Tester, also known as a PMW 
Wheel Tracker, available from Precision Machine and Weld­
ing, Salina, Kans. The number of Hamburg passes required to 15 

reach a rut depth of 10 mm when the compacted material 
tested in a dry condition was used for comparative evaluation. 
The test conditions were 158 lb. wheel load, 52 passes per 
minute at the test temperature using heated air to achieve the 
specimen test temperature. Generally, when all other vari- 20 

ables are essentially the same, the greater the number of 
passes, the better the anticipated paving mix performance. 
Those persons of ordinary skill in the art and familiar with the 
HWT will recognize paving materials that are suitable for a 
particular application based on the results that are provided 25 

when samples are subjected to these test conditions. 
Rut tests were performed on specimens produced as iden­

tified above using completely dry aggregate and compared to 
rut tests performed on specimens produced using the same 
64-28 plus 0.5 weight percent phosphate ester plus 0.2 weight 30 

percent ofE-6 introduced using a water dispersed solution ( as 
set out in United States Published Application 2007/ 
0191514). Hamburg rut tests were conducted at 50° C. in a 
water immersed procedure. The average number of rut passes 
to reach 12.5 mm of rutting was 7300 for the specimens 35 

prepared according the procedure of this invention and 4176 
according to the procedure using the aqueous, foaming lubri­
cating solution. Further the binders from specimens from 
each rut test were extracted and recovered and the rheological 
properties determined at 64° C. The PG 64-28 plus 0.5 weight 40 

percent phosphate ester antistrip had a test value for G*/sin 
(delta) of 1.12 kiloPascals at 64° C. The binder recovered 
from the mixture produced using the foaming, lubricating 
solution had a test value of 1.27 kiloPascals and the binder 
recovered from the mixture produced using the procedure of 45 

this invention had a test value of 1.99 kiloPascals. Normally 
one would expect the value ofG*/sin(delta) to increase as a 
result of mixing and recovery. While there was a slight 
increase using the foaming lubricating solution it is most 
likely that a more substantial increase was counteracted by 50 

the interaction of the polyphosphoric acid with the water from 
the foaming solution and the basic character of the dispersed 
E-6 diamine. By adding the E-6 in non-aqueous form as per 
this invention the value ofG*/sin(delta) increased to greater 
and more typical extent while still maintaining the ability of 55 

the mixture to be produced and compacted under warm mix 
conditions. The above further supports the embodiment of the 
present invention for the production of warm mix using bind-
ers containing acid modifiers. 

10 
and warm mix was produced at a temperature of about 220-
240° F. Compaction took place at temperatures ranging from 
205-220° F. Typical hot mix temperatures for this same mix 
were 310° F. mix temperature and initial compaction tem­
peratures in the range of 285° F. and higher. Field cores 
obtained one day after mix laydown and compaction showed 
results of93.3% and 93.8% of maximum theoretical density. 
The target density for this mix by specification is 92.0% or 
greater. 

EXAMPLE 7 

A field trial consisting of 700 tons was conducted using a 
PG 58-28 binder with 0.3 wt% polyamine antistripping addi­
tive and 0.3 wt% E-6 ethoxylated tallow diamine added. This 
blend was mixed with a limestone aggregate through a coun­
terflow drum mixing facility. Warm mix was produced at 
temperatures varying from 210° F. to as high as 260° F. due to 
plant variations caused by low production rates during the 
trial. However, when the mix discharge temperature was sta­
bilized at 225° F. to 235° F. the coating of the aggregate was 
at 100%. This mixture was further taken to an on-going road 
project and successfully paved at temperatures ranging from 
225° F. to as low as 200° F. Cores cut from this trial pavement 
exhibited in place densities of 90.8%, 91.6%, 92.2%, 91.2%, 
92.1% and 94.0% with values of91-92% being typical for in 
place densities when this type of mix is placed as a hot mix. 
The mixture produced during this trial contained 20 wt % 
reclaimed asphalt pavement (RAP). This is significant 
because the utilization of RAP is an important component of 
the Hot Mix Asphalt (HMA) paving industry. Although the 
top end amount of RAP in warm mix is a matter of choice, an 
amount could be greater than about 50 wt% because of the 
requirement that the warm mix discharge temperature be kept 
low relative to conventional HMA. This same mixture when 
produced as a conventional hot mix asphalt was mixed at a 
temperature of300-310° F. and compacted at temperatures 
approximately 15-20° F. cooler than the mix temperature. 

EXAMPLE 8 

A field trial was conducted using a PG 58-28 binder with 
0.3 wt% polyamine antistripping additive and 0.3 wt% E-6 
ethoxylated tallow diamine added. This blend was then mixed 
with aggregate containing 30 wt% RAP at mixing tempera­
tures ranging from 220-240° F. Compaction took place at 
temperatures ranging g form 205-225° F. After this asphalt 
binder composition was mixed with aggregate, applied and 
compacted the pavement densities were determined using 
standard industry procedures. 

The following densities were measured. 
1 foot off center line-95.4% of maximum theoretical 

density 
6 feet off center line-94. 7% of maximum theoretical den­

sity 
Shoulder of road paved over crushed aggregate base-

92.5% of maximum theoretical density 
The two pavement densities were taken on pavement sec-

EXAMPLE6 

A field trial using 300 tons of mix that was produced from 
PG 58-28 asphalt binder with 0.3 wt% polyamine antistrip­
ping additive and 0.3 wt % E-6 ethoxylated tallow diamine 
added. This mix was made at a counterflow drum mix plant 
and placed on a private road. The mix contained 20% RAP 

60 tions paved over conventional hot mix asphalt. Typically the 
first layer of mix paved over aggregate has lower densities 
because the underlying structure is not as rigid. Target mix 
density for the mix over pavement is 92% or higher and the 
density for shoulder mix over crushed aggregate is 91 % or 

65 higher. This warm mix sample had measured physical prop­
erties that were above minimum properties for conventional 
heat mix samples. 
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EXAMPLE9 

A treated asphalt binder composition of PG 58-28 binder 
modified with E-6 ethoxylated tallow diamine surfactant and 
polyamine antistripping additive was added to a tank that had 
held an untreated asphalt. As a mix with aggregate containing 
30 wt% RAP was beginning to be made, the untreated binder 
in the tank was first pumped into a mixing drnm at warm mix 
temperatures. This untreated binder did not produce a coated 
asphalt/aggregate mix. After some time when the treated 
binder was being eventually incorporated into the mix, good 
coating in the 220-240° F. temperature range was achieved. 
Approximately 700 tons of this warm mix was placed and 
compacted in the field at temperatures ranging from about 
212-228° F. A san1ple of this mix was taken for moisture 
content determination just as the mix was discharged from the 
mixing drnm at a discharge temperature of about 235° F. The 
sample was placed ina plastic container and sealed. Within 30 
minutes this san1ple was tested for moisture content using a 
solvent refluxing procedure, ASTM D 1461. The moisture 
content of the mix was 0.25 wt%. 

10 

15 

12 
from the mixer. The sample was then "cured" for 2 hours at 
248° F. and then compacted with 37 blows per side on the 
Marshall Haimner compacting machine. The resultant 
sample had about 5.88% average air voids. Data comparing 
the hot mix version and warm mix version are listed in Table 
2. 

TABLE2 

Compaction 
Binder - PG70-22 (SBS) Mix Temp Temp Blows Air Voids 

0.3% PPA, 0.3% AS 340 JOO JO 5.49 
0.3% PPA, 0.3% AS 340 266 37 5.59 
0.3% PPA, 0.3% AS 340 248 37 5.77 
0.3% PPA, 0.3%AS 260 248 37 5.88 

EMBODIMENTS OF THE INVENTION 

A first embodiment of the present invention is a wann mix, 
20 functionally dry asphalt binder composition comprising a 

lubricating surfactant. Suitable lubricating surfactants 
include neutral , cationic and anionic surfactants. One suitable 
surfactant is an ethoxylated tallow diamine surfactant. In 

After this asphalt binder composition was mixed with 
aggregate, applied and compacted, the pavement densities 
were determined using standard industry procedures. The 
following densities were measured from randomly selected 
samples- 93.3%, 93.4% and 93.8% of maximum theoretical 25 

density. Nonna! hot mix produced at this plant with the same 
aggregate and RAP materials and untreated PG58-28 was 
mixed at 325° F. and paved at approximately 300° F. and 
compacted 5-10° F. below the paving temperature. 

alternative embodiments of the invention, the lubricating sur­
factant and be used in an amotmt of about 0.1-1.0 wt% of the 
asphalt binder composition. 

A second embodiment of the present invention is a func­
tionally dry wann mix asphalt binder composition compris­
ing a lubricating wax. Suitable lubricating waxes include 

EXAMPLE 10 

Using the san1e aggregate and RAP as Example 9, about 
200 tons of warm mix using a blend of PG 58-28 binder, 0.5 
wt % Sasobit wax and 0.3 wt % polyamine antistripping 
additive. A well coated wam1 mix containing 30 wt% RAP 
was produced at temperatures ranging from 215-240° F. 
When the mix was produced on the cooler end of this tem­
perature range, there was tendency of the mix to drag due to 
sticking on the paver screed. However, when the mixing 
temperature again increased to 240° F. , the dragging of the 
mix disappeared. This mix appeared to compact adequately. 

30 montan waxes, petroleum waxes or amide waxes. In alterna­
tive embodiments of the invention, the lubricating wax may 
be used in an10unt of about less than 1.5 wt% of the asphalt 
binder composition. In other alternative embodiments of the 
invention the lubricating wax may be used in an amount of 

35 about 0.1-0.5 wt%. 
A third embodiment of the present invention is a fi.mction­

ally dry warm mix asphalt binder composition comprising a 
lubricating acid such as, for example, anhydrous phosphoric 
acid. Suitable lubricating phosphoric acid grades include 
polyphosphoric acid (PPA), superphosphoric acid (SPA), or 

40 other grades of phosphoric acid. One suitable phosphoric acid 
derivative is polyphosphoric acid. In alternative embodi­
ments of the invention, the lubricating phosphoric acid 
derivative may be used in an amount of about 0.2-1.0 wt% of 

After this asphalt binder composition was mixed with 
aggregate, applied and compacted, the pavement densities 
were determined using standard industry procedures. The 
following density was measured from a randomly selected 45 

sample- 93.0% of maximum theoretical density. The follow-

the asphalt binder composition. 
Both the first, second and third embodiments of the present 

asphalt binder compositions may be mixed with aggregate at 
a temperatureofabout 280° F. and lower temperatures (where 
this mixing temperature may be a function of the original or 
starting PG asphalt grade, viscosity or penetration of the 

ing density results were determined: 92. 7% on the shoulder, 
93.0% in the region where the mix was sticking, 93.4%, 
93 .5% and 93.3% at other locations on the pavement when the 
mixing temperature was back in the 230-240° F. range. For 
this project shoulder density minimum requirements were 
92.0% of maximum theoretical density and mainline pave­
ment minimum density requirements were 93.0% of maxi­
mum theoretical density. 

EXAMPLE 11 

A laboratory mix was produced using a PG 70-22 binder 
modified with SBS (styrene butadiene styrene) polymer. To 
this blend was added 0.3% polyphosphoric acid and 0.3% 
Pre Tech Pavegrip 650 ( an amine based antis trip). The asphalt 
temperature was 325° F. and was being used at 5.3%. The 
aggregate was completely dry and heated to 260° F. and 
verified with a certified thern10meter. The mixture was put 
together and mixed in a bucket mixer for approximately 30 to 
45 seconds. The coating was 100%, and comparable to the hot 
mix version that was compacted previously. The heat in the 
bucket dropped below 240° F. before the sample was removed 

50 binder) and that the then resultant mixture may be compacted 
at a temperature of about 260° F. and lower temperatures 
(where this compaction temperature may also be a function of 
the original or starting PG asphalt grade, viscosity or penetra­
tion of the binder). Hot mix asphalt mixtures produced from 

55 the same binders not utilizing the present invention are rea­
sonably anticipated to require respective mixing and compac­
tion temperatures 70-100° F. higher that those temperatures 
stated above. 

Another embodiment of the present invention is a function­
ally dry wann mix polymer/acid modified asphalt binder 

60 composition comprising a lubricating surfactai1t, a lubricat­
ing wax or both. 

Still another embodiment of the present invention is a 
functionally dry warm mix polymer modified asphalt binder 
composition comprising a lubricating surfactai1t, a lubricat-

65 ing wax or both. 
This embodiment provides a modified asphalt binder com­

position that can be mixed with aggregate at a temperature 
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that is at least 30-50° F. below, even temperatures more than 
50° F. lower, or as much as 100° F. lower than the temperature 
that is adequate to mix a similar modified asphalt binder 
composition that does not contain a lubricating surfactant, a 
lubricating wax or a lubricating acid or combinations thereof. 

The present invention also includes forming a paved sur­
face using the novel warm mix composition described herein. 
In this aspect, a paving mix may be made in the temperature 
ranges described herein using the composition described. The 
mixing typically occurs away from the paving site, and the 
mixture is then hauled to the site and supplied to a paving 
machine. The mixture of the lubricated asphalt binder com­
position and aggregate is then applied by the paving machine 
to a prepared surface after which it is usually roller compacted 

14 
the lubricating additive comprises a Fischer-Tropsch or Mon­
tan wax, the wax is 1.5 wt.% or less of the functionally dry, 
essentially water-free, non-foamed asphalt binder weight. 

2. An asphalt paving composition according to claim 1 
wherein the warm mix paving composition is paved and com­
pacted at a warm mix temperature at least 30° F. lower than a 
comparison paving temperature needed for proper paving of 
the comparison paving composition. 

3. An asphalt paving composition according to claim 2 
10 wherein the warm mix paving composition when paved and 

compacted has a density 91% or higher compared to maxi­
mum theoretical density. 

4. An asphalt paving composition according to claim 1 
wherein the aggregate includes up to 100 weight percent 

15 reclaimed asphalt pavement (RAP). 
by additional equipment while still at an elevated tempera­
ture. The compacted aggregate and asphalt mixture eventu­
ally hardens upon cooling. Because of the large mass of 
material in paving a roadway or commercial parking lot, the 
cost of the thermal energy to achieve suitable mixing and 
paving is reduced because of the reduction in the temperature 
necessary in the mixture for proper paving. This will result in 
cost savings attributable to the present invention because of 
the reduced need for thermal energy to be supplied or main­
tained in the mixture. For common binders used in the prac­
tice of the present invention, the visco-lubricity characteris­
tics of the binder and lubricating agent composition affect the 25 
temperature needed to provide thorough coating of the aggre­
gate and application and compaction of the asphalt and aggre­
gate mixture according to the present invention. 

5. An asphalt paving composition according to claim 1 
wherein the asphalt binder comprises a polymer-modified, 
acid-modified or polymer- and acid-modified binder. 

6. An asphalt paving composition according to claim 1 
20 comprising a cationic surfactant as lubricating additive. 

7. An asphalt paving composition according to claim 6 
wherein the cationic surfactant comprises an alkyl amine, 
amido amine, alkyl quaternary animonium salt or heterocy­
clic quaternary animonium salt. 

8. An asphalt paving composition according to claim 6 
wherein the cationic surfactant comprises ethoxylated tallow 
diamine. 

9. An asphalt paving composition according to claim 1 
wherein the lubricating additive is about 0.1 to 1.5 weight 

30 percent of the asphalt binder weight. 

Accordingly, in one aspect, the present invention includes 
a paved surface formed using the novel warm mix composi­
tion described herein. Such a paved surface comprises a com­
pacted mixture of an aggregate and a functionally dry warm 
mix asphalt binder composition including an asphalt binder, 
and one or more members selected from the group consisting 
of a lubricating surfactant, a lubricating non-surfactant addi­
tive, a lubricating acid or combinations thereof. In another 
aspect, the present invention includes a method of forming a 
paved surface using the novel warm mix composition 
described herein. 

The present inventive process includes adding a lubricating 
substance into an asphalt binder heated to within a warm mix 
temperature range to create a warm mix lubricated asphalt 
binder composition; combining the warm mix lubricated 
asphalt binder composition with a suitable aggregate; mixing 
to coat the aggregate with the lubricated asphalt binder com­
position to form a warm mix paving material; transferring the 
warm mix paving material to a paving machine; applying the 
warm mix paving material with the paving machine at a warm 
mix paving temperature to a prepared surface; and then com­
pacting the applied paving material to form a paved surface. 

The invention is not to be taken as limited to the details of 
the above description as modifications and variations may be 
made without departing from the spirit or scope of the inven­
tion. 

The following is claimed: 

10. An asphalt paving composition according to claim 1 
wherein the lubricating additive is about 0.2 to 1.0 weight 
percent of the asphalt binder weight. 

11. An asphalt paving composition according to claim 1 
35 wherein a blend of the asphalt binder and lubricating additive 

has a measured maximum normal force no more than about 
5.5 Newtons at 90° C. using a dynamic shear rheometer with 
a 50 µm gap. 

12. An asphalt paving composition according to claim 1 
40 wherein a blend of the asphalt binder and lubricating additive 

has a measured maximum normal force no more than about 3 
Newtons at 90° C. using a dynamic shearrheometerwitha 50 
µmgap. 

13. An asphalt paving composition according to claim 1 
45 wherein the warm mix paving composition is produced at a 

warm mix temperature more than 50° F. lower than the com­
parison production temperature. 

14. An asphalt paving composition according to claim 1 
wherein the warm mix paving composition is produced at a 

50 warm mix temperature more than 100° F. lower than the 
comparison production temperature. 

15. An asphalt binder composition according to claim 1 
wherein the asphalt binder is a Performance Graded (PG) 
asphalt binder. 

16. An asphalt binder composition according to claim 1 
wherein the warm mix paving composition contains less than 
5 wt. % water. 

1. An asphalt paving composition comprising i) function­
ally dry, essentially water-free, non-foamed asphalt binder 55 

containing; ii) lubricating additive comprising lubricating 
surfactant, lubricating non-surfactant, lubricating acid or 
combination thereof, mixed with; iii) uncompacted aggregate 17. An asphalt binder composition according to claim 1 

wherein the warm mix paving composition contains less than 
60 1 wt. % water. 

to provide aggregate coated with binder and lubricating addi­
tive suitable for use as a warm mix paving composition; 
wherein the warm mix paving composition is produced at a 
warm mix temperature which is at least 30° F. lower than a 
comparison production temperature needed to produce a 
comparison paving composition containing binder-coated 
aggregate without the lubricating additive, and wherein when 

18. An asphalt binder composition according to claim 1 
wherein the warm mix paving composition contains less than 
0.5 wt. % water. 

* * * * * 

Case: 25-1317      Document: 8     Page: 90     Filed: 02/24/2025



APPX176

I 1111111111111111 11111 111111111111111 IIIII 111111111111111 lll111111111111111 
US007815725C 1 

02) EX PARTE REEXAMINATION CERTIFICATE (9585th) 
United States Patent c10) Number: US 7,815,725 Cl 
Reinke et al. (45) Certificate Issued: Apr. 1, 2013 

(54) WARM ASPHALT BINDER COMPOSITIONS 
CONTAINING LUBRICATING AGENTS 

(75) Inventors: Gerald H. Reinke, La Crosse, Wl (US); 
Gayton L. Baumgardner, Jackson, MS 
(US); Steven L. Engber, Onalaska, WI 
(US) 

(73) Assignee: ALM Holding Co., Onalaska, WI (US) 

Reexamination Request: 
No. 90/011 ,731 , Jun. 21 , 2011 
No. 90/011 ,983, Oct. 27, 2011 

Reexamination Certificate for: 
Patent No. : 7,815,725 
Issued: Oct. 19, 2010 
Appl. No.: 11/871,782 
Filed: Oct. 12, 2007 

Related U.S. Application Data 

(60) Provisional application No. 60/976,141 , filed on Sep. 
28, 2007, provisional application No. 60/970,809, 
filed on Sep. 7, 2007. 

(51 ) Int. CI. 
E OJC 7/18 (2006.01 ) 

(52) U.S. CI. 
USPC ........ ........... 106/284.06; 106/274; 106/284.4; 

427/1 38 
(5 8) Field of Classification Search ..... .... ............... None 

See application file for complete search history. 

(56) References Cited 

To view the complete listing of prior art documents cited 
during the proceedings fo r Reexamination Control Numbers 
90/011 ,731 and 90/011 ,983, please refer to the USPTO's 
public Patent Application Information Retrieval (PAIR) 
system under the Display References tab. 

Primary Examiner - Elizabeth McKane 

(57) ABSTRACT 
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EXPARTE 
REEXAMINATION CERTIFICATE 

ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW. 

Matter enclosed in heavy brackets [ ] appeared in the 
patent, but has been deleted and is no longer a part of the 
patent; matter printed in italics indicates additions made 
to the patent. 

AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 

Claims 1-18 are determined to be patentable as amended. 
New claims 19-52 are added and determined to be 

patentable. 

2 
10. [An] A warm mix asphalt paving composition accord­

ing to claim 1 wherein the lubricating additive is about 0.2 to 
1.0 weight percent of the asphalt binder weight when the 
lubricating additive is other than a lubricating wax. 

11. [An] A warm mix asphalt paving composition accord­
ing to claim 1 wherein a blend of the asphalt binder and 
lubricating additive has a measured maximum normal force 
no more than about 5.5 Newtons at 90° C. using a dynamic 
shear rheometer with a 50 um gap. 

10 12. [An] A warm mix asphalt paving composition accord-
ing to claim 1 wherein a blend of the asphalt binder and 
lubricating additive has a measured maximum normal force 
no more than about 3 Newtons at 90° C. using a dynamic 

15 shear rheometer with a 50 um gap. 
13. [An] A warm mix asphalt paving composition accord­

ing to claim 1 [wherein the warm mix paving composition is 
produced] at a warm mix temperature more than 50° F. lower 
than the comparison [production] temperature. 

1. [An] A warm mix asphalt paving composition compris- 20 

ing i) functionally dry, essentially water-free, non-foamed 
asphalt binder containing[;] ii) lubricating additive compris-

14. [An] A warm mix asphalt paving composition accord­
ing to claim 1 [wherein the warm mix paving composition is 
produced] at a warm mix temperature more than 100° F. lower 
than the comparison [production] temperature. ing lubricating surfactant, lubricating non-surfactant, lubri­

cating acid or combination thereof, mixed with[;] iii) uncom­
pacted aggregate to provide aggregate coated with binder and 
lubricating additive, [suitable for use as a warm mix paving 
composition]; wherein the warm mix asphalt paving compo­
sition is produced at and is at a warm mix temperature [which 

15. [An]A warm mix asphalt binder composition according 
25 to claim 1 wherein the asphalt binder is a Performance Graded 

(PG) asphalt binder. 
16. [An] A warm mix asphalt binder composition according 

to claim 1 wherein the warm mix asphalt paving composition 
contains less than 5 wt. % water. 

17. [An] A warm mix asphalt binder composition according 
to claim 1 wherein the warm mix asphalt paving composition 
contains less than 1 wt. % water. 

is] at least 30° F. lower than a comparison [production] tem­
perature needed to produce a comparison paving composition 30 

containing binder-coated aggregate without the lubricating 
additive, and [wherein when] if the lubricating additive in the 
warm mix asphalt paving composition comprises [a Fischer­
Tropsch or Montan] a lubricating wax, then the lubricating 
wax is [1.5 wt.%] 0.5 weight percent or less of the [function­
ally dry, essentially water-free, non-foamed] asphalt binder 
weight. 

18. [An]A warm mix asphalt binder composition according 
to claim 1 wherein the warm mix asphalt paving composition 

35 contains less than 0.5 wt. % water. 
19. A warm mix asphalt paving composition according to 

claim 1 wherein the lubricating additive is less than 1.0 
weight percent of the asphalt binder weight when the lubri­
cating additive is other than a lubricating wax. 

2. [An] A warm mix asphalt paving composition according 
to claim 1 wherein the warm mix asphalt paving composition 
is paved [and compacted] at a warm mix temperature at least 40 

30° F. lower than a comparison paving temperature needed 
20. A warm mix, asphalt paving composition according to 

claim 1 at a warm mix temperature of 2 80° F. or lower. 
for proper paving of the comparison paving composition. 

3. [An] A warm mix asphalt paving composition according 
to claim 2 wherein the warm mix asphalt paving composition 
[when paved and compacted] has a compacted density 91 % or 
higher compared to maximum theoretical density. 

4. [An] A warm mix asphalt paving composition according 
to claim 1 wherein the aggregate includes [up to 100 weight 
percent] reclaimed asphalt pavement (RAP). 

5. [An] A warm mix asphalt paving composition according 
to claim 1 wherein the asphalt binder comprises a polymer­
modified, acid-modified or polymer- and acid-modified 
binder. 

6. [An] A warm mix asphalt paving composition according 
to claim 1 comprising a cationic surfactant as lubricating 
additive. 

7. [An] A warm mix asphalt paving composition according 
to claim 6 wherein the cationic surfactant comprises an alkyl 
amine, amido amine, alkyl quaternary ammonium salt or 
heterocyclic quaternary ammonium salt. 

8. [An] A warm mix asphalt paving composition according 
to claim 6 wherein the cationic surfactant comprises ethoxy­
lated tallow diamine. 

9. [An] A warm mix asphalt paving composition according 
to claim 1 wherein the lubricating additive is about 0.1 to 1.5 
weight percent of the asphalt binder weight when the lubri­
cating additive is other than a lubricating wax. 

21. A warm mix asphalt paving composition according to 
claim 1 at a warm mix temperature of 210-260° F. 

22. A warm mix asphalt paving composition according to 
45 claim 1 at a warm mix temperature of 215-240° F. 

23. A warm mix asphalt paving composition according to 
claim 1 paved at a warm mix temperature of 260° F. or lower. 

24. A warm mix asphalt paving composition according to 
claim 1 comprising a combination of lubricating additives. 

50 25. A warm mix asphalt paving composition comprising i) 
functionally dry, essentially water:free, non:foamed asphalt 
binder containing ii) lubricating additive selected from the 
group consisting of lubricating surfactant, lubricating non­
surfactant other than non-surfactant additives based on wax 

55 chemistry, lubricating acid or combination thereof, mixed 
with iii) uncompacted aggregate to provide aggregate coated 
with binder and lubricating additive, wherein the warm mix 
asphalt paving composition is produced at and is at a warm 
mix temperature at least 30° F. lower than a comparison 

60 temperature needed to produce a comparison paving compo­
sition containing binder-coated aggregate without the lubri­
cating additive. 

26. A warm mix asphalt paving composition according to 
claim 25 wherein the warm mix paving composition is paved 

65 at a warm mix temperature at least 30° F. lower than a 
comparison paving temperature needed for proper paving of 
the comparison paving composition. 
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27. A warm mix asphalt paving composition according to 
claim 26 wherein the warm mix asphalt paving composition 
has a compacted density 91% or higher compared to maxi­
mum theoretical density. 

28. A warm mix asphalt paving composition according to 
claim 25 wherein the aggregate includes reclaimed asphalt 
pavement (RAP). 

4 
38. A warm mix asphalt paving composition according to 

claim 25 at a warm mix temperature more than 100° F. lower 
than the comparison temperature. 

39. A warm mix asphalt binder composition according to 
claim 2 5 wherein the asphalt binder is a Performance Graded 
(PG) asphalt binder. 

29. A warm mix asphalt paving composition according to 
claim 25 wherein the asphalt binder comprises a polymer­
modified, acid-modified or polymer- and acid-modified 10 

binder. 

40. A warm mix asphalt binder composition according to 
claim 25 wherein the warm mix asphalt paving composition 
contains less than 5 wt. % water. 

41. A warm mix asphalt binder composition according to 
claim 25 wherein the warm mix asphalt paving composition 
contains less than 1 wt. % water. 

30. A warm mix asphalt paving composition according to 
claim 25 comprising a cationic surfactant as lubricating 
additive. 

31. A warm mix asphalt paving composition according to 
claim 30 wherein the cationic surfactant comprises an alkyl 
amine, amido amine, alkyl quaternary ammonium salt or 
heterocyclic quaternary ammonium salt. 

32. A warm mix asphalt paving composition according to 
claim 30 wherein the cationic surfactant comprises ethoxy­
lated tallow diamine. 

33. A warm mix asphalt paving composition according to 
claim 25 wherein the lubricating additive is about 0.1 to 1.5 
weight percent of the asphalt binder weight. 

34. A warm mix asphalt paving composition according to 
claim 25 wherein the lubricating additive is about 0.2 to 1.0 
weight percent of the asphalt binder weight. 

35. A warm mix asphalt paving composition according to 
claim 25 wherein a blend of the asphalt binder and lubricat­
ing additive has a measured maximum normal force no more 
than about 5.5 Newtons at 90° C. using a dynamic shear 
rheometer with a 50 um gap. 

36. A warm mix asphalt paving composition according to 
claim 25 wherein a blend of the asphalt binder and lubricat­
ing additive has a measured maximum normal force no more 
than about 3 Newtons at 90° C. using a dynamic shear rhe­
ometer with a 50 um gap. 

37. A warm mix asphalt paving composition according to 
claim 25 at a warm mix temperature more than 50° F. lower 
than the comparison temperature. 

15 

42. A warm mix asphalt binder composition according to 
claim 25 wherein the warm mix asphalt paving composition 
contains less than 0.5 wt. % water. 

43. A warm mix asphalt paving composition according to 
claim 25 wherein the lubricating additive is less than 1.0 
weight percent of the asphalt binder weight. 

44. A warm mix asphalt paving composition according to 
claim 25 at a warm mix temperature of 280° F. or lower. 

20 45. A warm mix asphalt paving composition according to 
claim 25 at a warm mix temperature o/210-260° F. 

46. A warm mix asphalt paving composition according to 
claim 25 at a warm mix temperature o/215-240° F. 

47. A warm mix asphalt paving composition according to 
25 claim 2 5 paved at a warm mix temperature of 260° F. or lower. 

48. A warm mix asphalt paving composition according to 
claim 1 wherein the lubricating additive is a lubricating 
surfactant. 

49. A warm mix asphalt paving composition according to 
30 claim 1 wherein the lubricating additive is a lubricating 

non-surfactant other than non-surfactant additives based on 
wax chemistry. 

50. A warm mix asphalt paving composition according to 
claim 1 wherein the lubricating additive is a lubricating acid. 

35 51. A warm mix asphalt paving composition according to 
claim 25 comprising a combination of lubricating additives. 

52. A warm mix asphalt paving composition according to 
claim 1 wherein the combination is a lubricating surfactant 
and a lubricating acid. 

* * * * * 
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WARM MIX ASPHALT BINDER 
COMPOSITIONS CONTAINING 

LUBRICATING ADDITIVES 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application is a divisional ofU.S. application Ser. No. 
11/871,782, filed on Oct. 12, 2007, which claims the benefit 
under35 U.S.C. §119(e) to U.S. Provisional Application No. 
60/976,141 filed Sep. 28, 2007 and U.S. Provisional Appli­
cation No. 60/970,809 filed Sep. 7, 2007, all of which are 
incorporated herein by reference in their entirety. 

BACKGROUND 

International Application WO 2007 /032915, incorporated 
by reference herein, reports a warm mix asphalt binder com­
position and process that injects a foaming, lubricating aque-

2 
FIG. 2 is a graph plotting measured viscosity and normal 

force properties with respect to velocity as a measure of 
lubricity of an asphalt cement and two asphalt cements modi­
fied with a lubricating wax. 

FIG. 3 is a graph plotting the measured viscosities and 
normal forces with respect to velocity as a measure oflubric­
ity of an asphalt cement at three different temperatures. 

FIG. 4 is a graph plotting the measured viscosity and nor­
mal force properties with respect to velocity as a measure of 

10 lubricity of an asphalt cement, a related polymer-acid modi­
fied asphalt cement further modified with polyphosphoric 
acid, a polymer-acid modified asphalt cement further modi­
fied with a liquid antistripping additive and a polymer-acid 
modified asphalt cement further modified with a lubricating 

15 surfactant. 

DETAILED DESCRIPTION 

ous solution into a stream of asphalt cement prior to incorpo­
ration of the asphalt cement plus foaming, lubricating 20 

solution with aggregate at reduced temperatures to produce a 
warm mix asphalt paving mixture. Evaluations of warm mix 
compositions produced with this process provide a basis for 

Earlier work confirms that laboratory compaction of field­
produced warm mixes utilizing the reported foaming, lubri­
cating solution can be adequately compacted at temperatures 
approximately 30-50° F. or more below typical hot mix 
asphalt compaction temperatures days after field production. 
Testing of mix samples taken at the paver have shown that this the warm mix compositions and processes disclosed in this 

application. 

SUMMARY 

The present invention provides functionally dry warm mix 
asphalt binder compositions, polymer modified asphalt 
binder compositions or polymer/acid-modified asphalt 
binder compositions that have been modified with lubricating 
non-aqueous surfactants, non-surfactant additives or acids or 
combinations thereof ( collectively, lubricating agents or 
additives). The term "functionally dry" as used herein in 
connection with compositions, aggregates or mixtures is used 
to describe reduced water content compositions, aggregates 
or mixtures, particularly those in the "warm mix" regime, as 
further described herein. The mentioned lubricating non­
aqueous surfactants, non-surfactant additives or acids, such 

25 mix contains approximately 0.5 wt%, or less, water which is 
an amount of water being well below the amount of water 
generally utilized in conventional warm mix production. The 
only component of the foaming, lubricating solution remain­
ing with the asphalt mixture is an effective concentration of 

30 the surfactant providing the lubricating effect. This observa­
tion indicates that the incorporation of water in conjunction 
with a foam for the production of warm mix is not an essential 
component in all instances, although the water may be used in 
a system for delivery of the lubricating additive into the 

35 asphalt binder or cement. The present invention thus relies, in 
part, in determining that the lubricating properties of addi­
tives added to an asphalt binder or cement are an important 
component of the present warm mix asphalt mixtures and that 
it is not necessary or essential to use foamed asphalt binders 

40 or emulsified asphalt binders that are used in conventional 
warm mix asphalt binder compositions, mixtures and paving 

as phosphoric acid additives, provide asphalt binder compo­
sitions that can be adequately mixed with aggregate at tem­
peratures 30-50° F. lower, even more than 50° F. lower, or as 
much as 100° F. lower than a substantially similar asphalt 
binder or cement that does not contain these lubricating addi­
tives or combinations thereof. In addition, these asphalt/ag- 45 

gregate mixtures can be compacted at temperatures 30-50° F. 
lower, even temperatures more than 50° F. lower, or as much 

processes. 
As used in the present application, each of the terms "func­

tionally dry" or "essentially water-free" means or is intended 
to refer to an asphalt binder composition that contains less 
water or moisture than is routinely used in conventional or 
known warm mixes. This term does not mean and is not 
intended to refer to a warm mix composition that is com­
pletely free of water, moisture or added water. For example, it 
is well known that aggregate that will be mixed with the 
present asphalt binder compositions will also contain varying 

as 100° F. lowerthan a substantially similar asphalt/aggregate 
mixture that does not contain a lubricating additive or com­
binations thereof. Another meaning for the term "functionally 50 

dry" as used herein is "essentially water-free" as described in 
the detailed description. 

The asphalt binder compositions and aggregate mixtures 
that contain lubricating agents or additives disclosed in the 
present application may also include liquid antistripping 55 

additives used in conventional asphalt/aggregate mixtures. 

amounts of water and that water may affect the aggregate 
coating process. In embodiments of the present invention it is 
acceptable that there is some moisture contained in the aggre­
gate, because a completely dry aggregate is not practical or 
may not be desirable. The amounts of water or moisture in the 

Methods of preparing the present asphalt binder composi­
tions as well as methods of using the present asphalt binder 
compositions mixed with aggregate to prepare paved surfaces 
are also disclosed in this application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph plotting measured viscosity and normal 
force properties with respect to velocity as a measure of 
lubricity of an asphalt cement and an asphalt cement modified 
with a lubricating surfactant. 

aggregate will vary for any number of reasons including but 
not limited to the particular geographical region where the 
aggregate is crushed or stockpiled, the local weather condi-

60 tions, the local temperature of the particular stockpile facili­
ties. Due to this variation in the water content of the aggre­
gate, it is expected that there may be adjustments made to the 
actual water content of the asphalt binder compositions of this 
invention before the aggregate is coated with the asphalt 

65 mixture in order to achieve acceptable coating of the aggre­
gate. If the aggregate is either very wet or very dry the water 
the water content of the aggregate may be adjusted or altered 
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or, alternatively, the water or moisture content of the asphalt 
binder composition may be adjusted or altered in order to 
optimize or ensure adequate coating of the aggregate during 
mixing. Warm mixes of the present invention will generally 
include about 2-9 wt% asphalt binder composition and about 
91-98 wt % aggregate. In other embodiments, the warm 
mixes will include about 3-8 wt% asphalt binder composition 
and about 92-97 wt % aggregate. asphalt/aggregate. The 
amount of asphalt binder composition required will depend 
upon mix type, layer in the pavement structure, aggregate size 
or traffic considerations, among other factors. 

The moisture content of the asphalt binder composition 
may be changed in a number of ways such as injecting or 
spraying water into the asphalt binder compositions. Even 
though the asphalt binder compositions may have the water or 
moisture content adjusted or altered, these compositions are 
considered to be functionally dry because the overall water 
content is lower or substantially lower than other known or 
conventional warm mix asphalt binder compositions and 
mixtures. 

In addition, it is well known that different grades of asphalt 
will have different mixing properties and conditions. Adjust­
ments or alterations of the water or moisture concentrations 
that take into account different asphalt grades are also con­
sidered to be functionally dry (or essentially water-free) 
asphalt binder compositions. When variations in the water 
contents of different aggregates and different asphalt grades 
are accounted for, the asphalt/aggregate mixes of mixtures of 
the present invention will typically have a water content in a 
range of less than about 5 wt %. In many instances the water 
content is less than about 1 wt %. In certain embodiments of 
this invention, the asphalt binder compositions comprise less 
than 0.5 wt % water. It is understood, however, that water 
contents outside this range would still be within the scope of 
the present claims and embodiments of the invention when 
the claimed compositions contain the lubricating agents or 
additives, including the non-aqueous surfactants, non-surfac­
tant additives and acids, disclosed in this application. 

This application discloses that surfactants in both aqueous 
or non-aqueous form and waxes are two general classes of 
lubricating additives that may, when incorporated into an 
asphalt binder or cement at levels as low as 0.1 wt%, provide 
sufficient lubrication of the asphalt cement so that aggregate 
may be adequately coated at temperatures 30-50° F. lower, 
even more than 50° F. lower, or as much as 100° F. lower than 
the temperatures normally needed to produce a bituminous 
mixture without an added lubricating additive or agent. The 
lubricating additive then enables compaction of these mix­
tures at 30-50° F. lower, even more than 50° F. lower, or as 
much as 100° F. lower than the temperatures normally needed 
for compaction of similar bituminous mixtures. 

Non-aqueous surfactants as additives have been commonly 
incorporated into asphalt cement to provide improved mois­
ture resistance, however, their value and function as a lubri­
cating agent in warm mix asphalt and specifically as a func­
tionally dry or water free warm mix composition have not 
been readily apparent to those skilled in the art prior to the 
disclosure of the elements and examples of this invention and 
the invention referenced in U.S. Provisional Application No. 
60/976,141 and U.S. Provisional Application No. 60/970, 
809. Suitable lubricating surfactants as additives include 
naturally occurring compounds and more commonly synthe­
sized chemical compounds from three categories of surfac­
tants: detergents, wetting agents and emulsifiers. Surfactant 
additives may be specifically grouped into four classifica­
tions: i) anionic surface agents to include, but not limited to, 
fatty acids (saturated and unsaturated fatty acids), fatty acid 

4 
pitch (stearic acid pitch), and fatty acid derivatives (fatty acid 
esters and fatty acid sulfonates), organo phosphates (alkyl 
phosphates); ii) cationic surface agents to include, but not 
limited to, alkyl amines, alkyl quaternary ammonium salts, 
heterocyclic quaternary ammonium salts, amido amines, and 
non-nitrogenous sulfur or phosphorous derivatives; iii) 
ampholytic surface agents to include, but not limited to, 
amino acids, amino acid derivatives, betain derivatives (alky­
lbetains and alkylaminobetains), imidazolines, imidazoline 

10 derivatives; and iv) non-ionic surface agents to include, but 
not limited to, fatty acid ester bonds (SPANS and TWEENS), 
with surfactants ether bonds (alkylphenolpolyoxeythylenes 
and plyoxyethylenated alcohols), surfactants with amid 
bonds (alcanolamides, mono and diethanolamides and their 

15 derivatives), alkylenated oxide copolymers and polyoxyeth­
yleneated mercaptans. 

Non-surfactant additives based on wax chemistry have 
been incorporated into an asphalt binder or cement to produce 
warm mix based on the concept that these wax additives 

20 reduce the viscosity of the wax asphalt blend to an extent 
sufficient to enable production and lay down of the asphalt/ 
aggregate mixture at reduced temperatures. The data in this 
application indicates that typical wax additives such as Saso­
bit™ wax (Sasol North America Inc.) and montan wax (Ro-

25 manta, Amsdorf, Germany or Strohmeyer and Arpe, N.J.) 
used for this application have only a minor effect on reducing 
the viscosity of the asphalt-wax blend, but such additives, 
even at usage levels well below those generally employed, 
provide a noticeable and beneficial lubricating effect on the 

30 asphalt-wax combination. Non-surfactant additives based on 
wax chemistry may be selected from a group of paraffin and 
non-paraffin waxes. Paraffin waxes include, but are not lim­
ited to, petroleum derived and refined waxes (slack wax and 
refined micro-crystalline wax) while non-paraffin waxes 

35 include, but are not limited to, natural waxes (animal and 
vegetable waxes e.g. bees wax and carnuaba wax), modified 
natural waxes (brown coal derivative, e.g., montan wax and 
mineral oil derivatives), partial synthetic waxes (acid waxes, 
ester waxes, amid waxes, alcohol waxes and oxidized poly-

40 ethylene waxes), or full synthetic waxes (Fischer-Tropsch 
waxes and polyethylene waxes). 

Other non-surfactant additives such as viscosity modifiers 
(VMS), dispersant viscosity modifiers (DVMS), and addi­
tives containing viscosity modifiers and/or dispersant viscos-

45 ity modifiers as well as extrusion and molding production 
processing aids, polyolefins and sulfur, may provide lubricat­
ing characteristics to petroleum products and may also be 
used as a non-surfactant additive for functionally dry or 
waterless warm mix asphalt formulations. Such additives 

50 include, but are not limited to, VMS and DVMS used in 
engine lubricating oils (polyisobutylenes, olefin copolymers, 
hydrogenated styrene-diene copolymers, styrene maleate 
copolymers, polymethacrylates, olefin-graft PMA polymers 
and hydrogenated polyisoprene star polymers) and products 

55 containing VMS and DVMS such as the residual bottoms 
from refined recycled engine lubricating oils; processing aids 
used in extrusion and molding operations (high trans content 
polyoctenamerreactive polymer), polyolefins ( ethylene vinyl 
acetate (EVA), acrylic polymers and silicones); and sulfur ( as 

60 sulfur impurities in fuels have been known to provide lubri­
cation properties). 

This application also discloses that different concentra­
tions of phosphoric acid, are another class of additives that 
can, when incorporated into an asphalt cement at levels as low 

65 as about 0.2-1.0 wt %, provide sufficient lubrication of the 
asphalt cement so that aggregate may be adequately coated at 
temperatures 30-50° F., or greater difference, below the tern-
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peratures uormally needed to produce a bituminous mixture 
without the phosphoric acid additives. 

The following data set out in the examples below indicate 
that the addition of surfactant in non-aqueous form enables 
utilization of asphalt cements that have been produced using 5 

acid modifiers, typically those acid modifiers being those 
drawn from the type of polyphosphoric acid (PPA) or super­
phosphoric acid (SPA), although other grades of phosphoric 
acid and other types of acids, such as mineral acids, other 
inorganic acids or organic acids, may be utilized with the 10 

present invention. 

6 
average values of the two results using the PG 58-28 without 
antistrip. The wet strength is reduced by only 8.4%. This 
reduction in dry tensile strength, which does not occur with 
all mixes and all binders, is certainly a common response 
observed by asphalt mix design technicians. Based on the 
present warm mix work and lubricity testing disclosed herein, 
the dry tensile strengths are being reduced due to the lubri­
cating effect of antistripping additive. The specimens tested 
for wet strength are typically saturated to a level of 60 to 80%. 
The reduced strength of saturated mixes without antistrip is 
typically attributed to debondingofthe binder from the aggre­
gate, which typically can be visually verified. When an anti­
strip functions as desired there is little or no visual debonding 
of binder from the aggregate, but it must be considered that 
reduction in wet strength of the antistrip treated mixes is 

While not intending to be bound by theory, the present 
invention is based, in part, on the observations that the lubri­
cating agents and additives disclosed in this application pro­
vide a warm mix having desired visco-lubricity characteris­ 15 beginning at the reduced value indicated by the dry strength 

of the anti strip treated mixes due to the lubricating effect of 
the antistrip. 

tics or properties. As used in this application the term "visco­
lubricity" means a characteristic of a material that it exhibits 
under high rotational velocity as the gap thickness of the 
material being tested approaches zero. As the gap thickness is 
reduced and as rotational velocity is increased, the material's 20 

viscosity begins to decrease but the normal force between the 
plates begins to increase. A material that has good visco­
lubricity characteristics will exhibit less normal force 
increase than one which has poor visco-lubricity. Stated 
another way, the ability of the material being tested to enable 25 

the plates to easily rotate relative to each other becomes more 
important than the viscosity of the material being tested. An 
example illustrating the meaning of the term "visco-lubric­
ity" is the observed reduced requirements for the mixing and 
compaction temperah1res of polymer modified asphalt bind- 30 

ers compared to conventional asphalt binders. Based on 
purely viscosity data, polymer modified binders should 
require mixing and compaction temperah1res that are 20-50° 
F. higher than those which common practice have fol1!1d to be 
adequate. Many studies have been conducted to explain this 35 

apparent contradiction however none have proven wholly 
satisfactory. It is now believed that these polymer systems are 
creating a lubricated asphalt binder having visco-lubricity 
properties that provide adequate mixing to coat aggregate 
particles and further provide mix compaction at temperatures 40 

substantially below those predicted based on viscosity alone. 
Another example illustrating the meaning of the tenn 

visco-lu bricity is the reduction in dry tensile strength of many 
mixtures produced using conventional asphalt binders com­
bined with liquid antistrip or antistripping additives. Those 45 

skilled in the art of performing tensile strength ratio (TSR) 
tests to verify that bihuninous mixhlres will not be water 
sensitive, have seen that the dry tensile strength of mixh1res 
using antistrip treated binders can be noticeably lower than 
the dry tensile strength of the same mix produced with the 50 

san1e binder but without antistrip. This observation has typi­
cally been attributed to a reduction in binder viscosity or 
stiffness due to the addition of the antistrip to the binder. 
However, there is often minor reduction in viscosity or stiff­
ness when low levels of antis trip are added to the binder. It is 55 

now believed that this tensile strength reduction is an exan1ple 
of the antistrip lubricating the mix resulting in the observed 
reduced dry tensile strength. A typical recent example will 
serve to make the point. 

A PG 58-28 with and without anti strip was used to produce 60 

a mix for tensile strength ratio testing according AASHTO 
test method T-283. Rheological properties of the PG 58-28 
with and without the anti strip were determined. All results are 
shown in Table 1. For these particular samples there is achl­
ally a slight increase in stiffness after the addition of the 65 

antis trip (6.3% increase) and yet the dry tensile strength of the 
mix with the antistrip is reduced by 22.7% based on the 

TABLE 1 

DSR, Complex 
G*/sin(o) viscosity Dry Wet 
@ 58° c., @ 58° c., Strength, Strength, 

Sample %AC kPa Pa· s PSI PSI TSR 

58-28, no 5.5% 1.33 133 78.2 51.9 66.4% 
antistrip 
58-28, no 5.8% 1.33 133 72.4 47.7 65.9% 
antistrip 
58-28, 5.6% 1.42 142 58.2 45.6 78.4% 
0.3% 
antistrip 

Laboratory Testing of Lubricity 
Since there are no readily available rheological tests iden­

tified for determining the lubricity of asphalt cement, the 
following test provides comparative testing of asphalt cement 
at different temperatures and with different additives to deter­
mine lubricity. This test is described as follows. 

1. An AR2000 dynamic shear rheometer using a heated air 
test chamber was utilized. 

2. A shallow cylindrical cup measuring approximately 35 
mm in diameter with and approximately 5 nllll in height was 
used to contain the liquid being tested. This cup was secured 
to the bottom pedestal of the test fixture in the rheometer. 

3. A small quantity of the asphalt cement or asphalt cement 
plus lubricating additive was added to the bottom of the cup. 
A 25 111111 diameter flat plate was used as an upper test fixture 
in the rheometer. This upper test fixh1re is a typical test fixture 
used in plate-plate rheological testing with this instrument. 

4. The plate attached to the upper text fixture is brought into 
contact with the specimen in the cup and the gap is reduced 
until a membrane of material to be tested is either 100 or 50 
µm thick. 

5. The test we used is a steady shear test with increasing 
velocity. The specimen is maintained at a constant tempera­
ture while the upper plate rotates in one direction with a 
programmed increase in angular velocity. As the rotational 
speed increases the drag between the upper plate and the 
bottom of the cup increases. In addition normal force 
increases attempting to force the plates apart. The more lubri­
cating character an additive has the lower the normal force 
buildup. 

In reference to Figures, the upper sets of plotted data are for 
viscosity, while the lower sets of plotted data are for nonnal 
force. 

Example 1 and Data Represented in FIG. 1 

A neat PG 58-28 asphalt cement was tested as described 
above at 90° C. (194° F.) as being representative ofa low end, 
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but not uncommon, warm mix asphalt compaction tempera­
ture. A material thickness of 100 µm was used. FIG. 1 illus­
trates that, as the test velocity increases, the viscosity of the 
material is nearly steady and then begins to gradually 
decrease until a point is reached where the viscosity decreases 5 

very rapidly. For the neat PG 58-28 (black solid diamonds) 
the normal force begins to increase at a velocity of approxi­
mately 50 radians/sec. As the test velocity increases the nor­
mal force increases for the neat asphalt until the endpoint of 
the test is reached. The normal force increases to approxi- 10 

mately 2.7 newtons. Several different additives and usage 
levels are compared in this plot. Two different tests of the PG 
58-28 with 1.5 wt% Sasobit™ wax are shown, the open and 
solid circles. In one test (the open circle) the normal force 
reached a value of approximately 1.2 newtons before the test 15 

terminated. In the other test (solid circles) the normal force 
reached about 0.4 newtons. Two tests at a usage level of0.5 wt 
% Sasobit™ wax are also shown (open and solid squares). In 
both of those tests the maximum normal force never exceeded 

8 
temperature increases the normal force peak shifts to lower 
values at ever increasing velocity values. At 100 radians/ 
second the 90° C. sample exhibits a normal force of about 9 
newtons, the 100° C. sample exhibits a normal force of about 
4.5 newtons and the 125° C. sample exhibits a normal force of 
just under 2 newtons. It is instructive to realize that typical hot 
mix asphalt materials are initially compacted in the range of 
125° C. but are not initially compacted at 90° C. This data 
indicates that warming a PG 58-28 provides lubricating prop­
erties in the binder that are acceptable for compaction, 
whereas typically contractors would not allow a paving mix 
to cool to a temperature as low as 90° C. before beginning 
compaction. Therefore hot mix and warm mix are on a con­
tinuum line of temperature and it is the nature of the additives 
that enable warm mix materials to be compacted adequately 
at temperatures in the 90-100° C. range. 

Example 4 and Data Represented in FIG. 4 

Example 4 illustrates the impact of polyphosphoric acid 
(PPA) plus other additives on the reduction of normal force 
buildup in the asphalt binder. A polymer modified PG 58-34 
which also contains PPA as a reactant was tested in duplicate 
(open and solid circles). Additionally 0.5 wt% INNOVALT 

0.4 newtons. Lastly, E-6, an ethoxylated tallow diamine 20 

(Akzo Nobel Co.), was added at 0.2% by weight to the PG 
58-28 and tested (open diamond). This sample achieved a 
maximum normal force of approximately 0.7 newtons before 
decreasing. For all blends it is possible to observe that the 
viscosity of the neat asphalt and the asphalt plus additives is 
similar from blend to blend for low to medium velocities. The 
normal forces are also similar until the test velocity becomes 
quite high. Then the blends with the additives exhibit lower 
normal forces and in several instances the normal force values 
peak and then diminish. The data in this plot supports the 30 

assertion that (1) the addition of wax additives such as Saso­
bit™ wax do not appreciably diminish the viscosity in the low 

25 W phosphate ester antistripping material was added to the PG 
58-34 and tested and in another sample 0.3 wt% E-6 ethoxy­
lated tallow diamine was added to the PG 58-34. All of these 
samples were compared to a standard PG 58-28. All tests 

to medium velocity ranges of the asphalt cement at warm mix 
compaction temperatures (regardless of dosage level) and (2) 

were conducted at 90° C. with a 50 µm test gap. The data 
plotted in FIG. 4 indicate that even though the viscosity of the 
58-34 and its blends (upper curves on the plot) are greater 

the addition of the wax additive does provide evidence of 35 

lubricating the blend compared to the control, neat PG 58-28. 

than the viscosity of the PG 58-28, the normal force values are 
uniformly lower at 10 radians/second and higher. The 
INNOVALT Wadded to the PG 58-34 showed the greatest 
reduction in normal force build-up, but the PG 58-34 with just 
the acid additive also showed surprising reduction in normal 

Example 2 and Data Represented in FIG. 2 

To better differentiate between neat asphalt and asphalt 
containing lubricating additives, the gap in the testing fixture 
was reduced to 50 µm. FIG. 2 illustrates the normal force 
comparison of neat PG 58-28 (open circles), 1.5 wt% Saso-
bit ™ wax ( open squares), 1 % montan wax ( solid squares) and 

force relative to a neat, unmodified binder. In summary, PPA 
at typical usage levels (0.2 to 1 wt%) can serve as a lubricat­
ing additive in the production of warm mix asphalt binder 

40 compositions. 

Example 5 

A PG 64-28 asphalt binder was made by blending 0.75 
weight percent polyphosphoric acid with a PG 58-28 asphalt 
cement. To this blend was added 0.5 wt % phosphate ester 
antistripping additive and 0.2 wt% ofE-6 ethoxylated tallow 
diamine. This asphalt binder blend was mixed using no water 
at 230° F. with a gravel aggregate. A 100% coating was 

0.5 wt% Sasobit™ wax (solid circles). The normal force for 45 

the neat PG 58-28 increases to approximately 8 newtons at 
100 radians/second. The normal force for the 1.5 wt% Saso­
bit™ wax increases to approximately 5.5 newtons before 
decreasing. Both the 1 wt % montan wax and 0.5 wt % 
Sasobit™ wax only reach a normal force maximum of about 50 achieved of the aggregate at this temperature. The mix was 

compacted to produce Hamburg rut testing specimens at 230° 3 newtons. For all of these blends note that the viscosities of 
the various samples are very nearly identical in the low and 
medium velocity ranges, indicating that the wax additives are 
not functioning by a mechanism of decreasing the viscosity of 
the asphalt and wax blends. 

Example 3 and Data Represented in FIG. 3 

A common way to achieve properties suitable for an 
asphalt cement that enable it to be compacted is to increase its 
temperature. FIG. 3 illustrates the variation in viscosity and 
normal force for a neat PG 58-28 at 3 different temperatures; 
those temperatures being 90° C. (194° F.), 100° C. (212° F.) 
and 125° C. (257° F.). FIG. 3 illustrates that as the tempera­
ture increases the viscosity decreases, as would be expected. 
FIG. 3 also illustrates that between a test velocity ofl O and 20 
radians/ second the normal force begins to increase. As the test 

F. achieving the density values expected of a hot mix asphalt. 
One test of a paved material's performance is to simulate 

vehicle traffic stress by the number of repetitive passes a roller 
55 supporting a specified weight load must make to cause for­

mation of a rut of a specified depth in the material. Such 
testing of compacted material produced by the inventive pro­
cess was done using a testing machine referred to as a Ham­
burg Wheel Tracking ("HWT") Tester, also known as a PMW 

60 Wheel Tracker, available from Precision Machine and Weld­
ing, Salina, Kans. The number of Hamburg passes required to 
reach a rut depth of 10 mm when the compacted material 
tested in a dry condition was used for comparative evaluation. 
The test conditions were 158 lb. wheel load, 52 passes per 

65 minute at the test temperature using heated air to achieve the 
specimen test temperature. Generally, when all other vari­
ables are essentially the same, the greater the number of 
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passes, the better the anticipated paving mix performance. 
Those persons of ordinary skill in the art and familiar with the 
HWT will recognize paving materials that are suitable for a 
particular application based on the results that are provided 
when samples are subjected to these test conditions. 

Rut tests were performed on specimens produced as iden­
tified above using completely dry aggregate and compared to 

10 
at 100%. This mixture was further taken to an on-going road 
project and successfully paved at temperatures ranging from 
225° F. to as low as 200° F. Cores cut from this trial pavement 
exhibited in place densities of 90.8%, 91.6%, 92.2%, 91.2%, 
92.1% and 94.0% with values of91-92% being typical for in 
place densities when this type of mix is placed as a hot mix. 
The mixture produced during this trial contained 20 wt % 
reclaimed asphalt pavement (RAP). This is significant 
because the utilization of RAP is an important component of 

rut tests performed on specimens produced using the same 
64-28 plus 0.5 weight percent phosphate ester plus 0.2 weight 
percent ofE-6 introduced using a water dispersed solution ( as 
set out in United States Published Application 2007/ 
0191514). Hamburg rut tests were conducted at 50° C. in a 
water immersed procedure. The average number of rut passes 

10 the Hot Mix Asphalt (HMA) paving industry. Although the 
top end amount of RAP in warm mix is a matter of choice, an 
amount could be greater than about 50 wt% because of the 
requirement that the warm mix discharge temperature be kept 
low relative to conventional HMA. This same mixture when to reach 12.5 mm of rutting was 7300 for the specimens 

prepared according the procedure of this invention and 4176 
according to the procedure using the aqueous, foaming lubri­
cating solution. Further the binders from specimens from 
each rut test were extracted and recovered and the rheological 
properties determined at 64° C. The PG 64-28 plus 0.5 weight 
percent phosphate ester antistrip had a test value for G*/sin 20 

(delta) of 1.12 kiloPascals at 64° C. The binder recovered 
from the mixture produced using the foaming, lubricating 
solution had a test value of 1.27 kiloPascals and the binder 
recovered from the mixture produced using the procedure of 
this invention had a test value of 1.99 kiloPascals. Normally 
one would expect the value ofG*/sin(delta) to increase as a 
result of mixing and recovery. While there was a slight 
increase using the foaming lubricating solution it is most 
likely that a more substantial increase was counteracted by 

15 produced as a conventional hot mix asphalt was mixed at a 
temperature of300-310° F. and compacted at temperatures 
approximately 15-20° F. cooler than the mix temperature. 

Example 8 

A field trial was conducted using a PG 58-28 binder with 
0.3 wt% polyamine antistripping additive and 0.3 wt% E-6 
ethoxylated tallow diamine added. This blend was then mixed 
with aggregate containing 30 wt% RAP at mixing tempera-

25 tures ranging from 220-240° F. Compaction took place at 
temperatures ranging from 205-225° F. After this asphalt 
binder composition was mixed with aggregate, applied and 
compacted the pavement densities were determined using 
standard industry procedures. 

the interaction of the polyphosphoric acid with the water from 30 

the foaming solution and the basic character of the dispersed 
E-6 diamine. By adding the E-6 in non-aqueous form as per 
this invention the value ofG*/sin(delta) increased to greater 
and more typical extent while still maintaining the ability of 

The following densities were measured. 
1 foot off center line-95.4% of maximum theoretical 

density 
6 feet off center line-94. 7% of maximum theoretical den­

sity 
the mixture to be produced and compacted under warm mix 35 

conditions. The above further supports the embodiment of the 
present invention for the production of warm mix using bind-

Shoulder of road paved over crushed aggregate base-
92.5% of maximum theoretical density 

The two pavement densities were taken on pavement sec­
tions paved over conventional hot mix asphalt. Typically the 
first layer of mix paved over aggregate has lower densities 

ers containing acid modifiers. 

Example 6 

A field trial using 300 tons of mix that was produced from 

40 because the underlying structure is not as rigid. Target mix 
density for the mix over pavement is 92% or higher and the 
density for shoulder mix over crushed aggregate is 91 % or 
higher. This warm mix sample had measured physical prop­
erties that were above minimum properties for conventional 

PG 58-28 asphalt binder with 0.3 wt% polyamine antistrip­
ping additive and 0.3 wt % E-6 ethoxylated tallow diamine 
added. This mix was made at a counterflow drum mix plant 
and placed on a private road. The mix contained 20% RAP 
and warm mix was produced at a temperature of about 220-
240° F. Compaction took place at temperatures ranging from 
205-220° F. Typical hot mix temperatures for this same mix 
were 310° F. mix temperature and initial compaction tern- 50 

peratures in the range of 285° F. and higher. Field cores 
obtained one day after mix laydown and compaction showed 
results of93.3% and 93.8% of maximum theoretical density. 
The target density for this mix by specification is 92.0% or 

45 heat mix samples. 

Example 9 

A treated asphalt binder composition of PG 58-28 binder 
modified with E-6 ethoxylated tallow diamine surfactant and 
polyamine antistripping additive was added to a tank that had 
held an untreated asphalt. As a mix with aggregate containing 
30 wt% RAP was beginning to be made, the untreated binder 
in the tank was first pumped into a mixing drum at warm mix 

greater. 

Example 7 

A field trial consisting of 700 tons was conducted using a 
PG 58-28 binder with 0.3 wt% polyamine antistripping addi­
tive and 0.3 wt% E-6 ethoxylated tallow diamine added. This 
blend was mixed with a limestone aggregate through a coun­
terflow drum mixing facility. Warm mix was produced at 
temperatures varying from 210° F. to as high as 260° F. due to 
plant variations caused by low production rates during the 
trial. However, when the mix discharge temperature was sta­
bilized at 225° F. to 235° F. the coating of the aggregate was 

55 temperatures. This untreated binder did not produce a coated 
asphalt/aggregate mix. After some time when the treated 
binder was being eventually incorporated into the mix, good 
coating in the 220-240° F. temperature range was achieved. 
Approximately 700 tons of this warm mix was placed and 

60 compacted in the field at temperatures ranging from about 
212-228° F. A sample of this mix was taken for moisture 
content determination just as the mix was discharged from the 
mixing drum at a discharge temperature of about 235° F. The 
sample was placed in a plastic container and sealed. Within 30 

65 minutes this sample was tested for moisture content using a 
solvent refluxing procedure, ASTM D 1461. The moisture 
content of the mix was 0.25 wt%. 
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After this asphalt binder composition was mixed with 
aggregate, applied and compacted, the pavement densities 
were determined using standard industry procedures. The 
following densities were measured from randomly selected 
sam.ples- 93.3%, 93.4% and 93.8% of maxim.um theoretical 5 

density. Normal hot mix produced at this plant with the same 
aggregate and RAP materials and untreated PG58-28 was 
mixed at 325° F. and paved at approximately 300° F. and 

12 
Embodiments of the Invention 

A first embodiment of the present invention is a wann mix, 
functionally dry asphalt binder composition comprising a 
lubricating surfactant. Suitable lubricating surfactants 
include neutral, cationic and anionic surfactants. One suitable 
surfactant is an ethoxylated tallow diamine surfactant. In 
alternative embodiments of the invention, the lubricating sur­
factant may be used in an amount of about O .I -1.0 wt % of the compacted 5-10° F. below the paving temperature. 

10 asphalt binder composition. 

Example 10 A second embodiment of the present invention is a fllllc­
tionally dry wann mix asphalt binder composition compris­
ing a lubricating wax. Suitable lubricating waxes include 
montan waxes, petroleum waxes or amide waxes. In alterna-

Using the same aggregate and RAP as Example 9, about 
200 tons of warm mix using a blend of PG 58-28 binder, 0.5 

15 tive embodiments of the invention, the lubricating wax may 
be used in an1ount of about less than 1.5 wt% of the asphalt 
binder composition. In other alternative embodiments of the 
invention the lubricating wax may be used in an amount of 

wt % Sasobit wax and 0.3 wt % polyamine antistripping 
additive. A well coated warm mix containing 30 wt% RAP 
was produced at temperatures ranging from 215-240° F. 
When the mix was produced on the cooler end of this tem­
perature range, there was tendency of the mix to drag due to 20 
sticking on the paver screed. However, when the mixing 
temperature again increased to 240° F., the dragging of the 
mix disappeared. This mix appeared to compact adequately. 

After this asphalt binder composition was mixed with 
aggregate, applied and compacted, the pavement densities 25 

were determined using standard industry procedures. The 
following density was measured from a randomly selected 
sample- 93 .0% of maximum theoretical density. The follow-
ing density results were determined: 92.7% on the shoulder, 
93.0% in the region where the mix was sticking, 93.4%, 30 

93.5% and 93 .3% at other locations on the pavement when the 
mixing temperature was back in the 230-240° F. range. For 
this project shoulder density minimum requirements were 
92.0% of maximum theoretical density and mainline pave- 35 
ment minimum density requirements were 93.0% of maxi­
m.um. theoretical density. 

Example 11 

about 0.1-0.5 wt%. 
A third embodiment of the present invention is a function­

ally dry wann mix asphalt binder composition comprising a 
lubricating acid such as, for example, anhydrous phosphoric 
acid. Suitable lubricating phosphoric acid grades include 
polyphosphoric acid (PPA), superphosphoric acid (SPA), or 
other grades of phosphoric acid. One suitable phosphoric acid 
derivative is polyphosphoric acid. In alternative embodi-
ments of the invention, the lubricating phosphoric acid 
derivative may be used in an amount of about 0.2-1.0 wt% of 
the asphalt binder composition. 

Both the first, second and third embodiments of the present 
asphalt binder compositions may be mixed with aggregate at 
a temperatureofabout 280° F. and lower temperatures (where 
this mixing temperature may be a function of the original or 
starting PG asphalt grade, viscosity or penetration of the 
binder) and that the then resultant mixture may be compacted 
at a temperature of about 260° F. and lower temperatures 
(where this compaction temperature may also be a function of 
the original or starting PG asphalt grade, viscosity or penetra­
tion of the binder). Hot mix asphalt mixtures produced from 

A laboratory mix was produced using a PG 70-22 binder 
modified with SBS (styrene butadiene styrene) polymer. To 
this blend was added 0.3% polyphosphoric acid and 0.3% 

40 the same binders not utilizing the present invention are rea­
sonably anticipated to require respective mixing and compac­
tion temperatures 70-100° F. higher that those temperatures 
stated above. 

Pre Tech Pavegrip 650 (an amine based antis trip). The asphalt 
temperature was 325° F. and was being used at 5.3%. The 45 
aggregate was completely dry and heated to 260° F. and 
verified with a certified thermometer. The mixture was put 
together and mixed in a bucket mixer for approximately 30 to 
45 seconds. The coating was 100% and comparable to the hot 
mix version that was compacted previously. The heat in the 50 
bucket dropped below 240° F. before the sample was removed 
from the mixer. The sample was then "cured" for 2 hours at 
248° F. and then compacted with 3 7 blows per side on the 
Marshall Hammer compacting machine. The resultant 
sample had about 5.88% average air voids. Data comparing 55 
the hot mix version and warm mix version are listed in Table 
2. 

TABLE2 
60 

Compaction 
Binder - PG70-22 (SBS) Mix Temp Temp Blows Air Voids 

0.3% PPA, 0.3%AS 340 300 30 5.49 
0.3% PPA, 0.3% AS 340 266 37 5.59 
0.3% PPA, 0.3% AS 340 248 37 5.77 
0.3% PPA, 0.3%AS 260 248 37 5.88 65 

Another embodiment of the present invention is a function­
ally dry wann mix polymer/acid modified asphalt binder 
composition comprising a lubricating surfactant, a lubricat­
ing wax or both. 

Still another embodiment of the present invention is a 
functionally dry warm mix polymer modified asphalt binder 
composition comprising a lubricating surfactant, a lubricat­
ing wax or both. 

This embodiment provides a modified asphalt binder com-
position that can be mixed with aggregate at a temperature 
that is at least 30-50° F. below, even temperatures more than 
50° F. lower, or as much as 100° F. lower than the temperature 
that is adequate to mix a similar modified asphalt binder 
composition that does not contain a lubricating surfactant, a 
lubricating wax or a lubricating acid or combinations thereof. 

The present invention also includes forming a paved sur­
face using the novel wann mix composition described herein. 
In this aspect, a paving mix may be made in the temperature 
ranges described herein using the composition described. The 
mixing typically occurs away from the paving site, and the 
mixture is then hauled to the site and supplied to a paving 
machine. The mixture of the lubricated asphalt binder com­
position and aggregate is then applied by the paving machine 
to a prepared surface after which it is usually roller compacted 
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by additional equipment while still at an elevated tempera­
ture. The compacted aggregate and asphalt mixture eventu­
ally hardens upon cooling. Because of the large mass of 
material in paving a roadway or commercial parking lot, the 
cost of the thermal energy to achieve suitable mixing and 
paving is reduced because of the reduction in the temperature 
necessary in the mixture for proper paving. This will result in 
cost savings attributable to the present invention because of 
the reduced need for thermal energy to be supplied or main­
tained in the mixture. For common binders used in the prac- 10 

tice of the present invention, the visco-lubricity characteris-
tics of the binder and lubricating agent composition affect the 
temperature needed to provide thorough coating of the aggre­
gate and application and compaction of the asphalt and aggre- 15 
gate mixture according to the present invention. 

Accordingly, in one aspect, the present invention includes 
a paved surface formed using the novel warm mix composi­
tion described herein. Such a paved surface comprises a com­
pacted mixture of an aggregate and a functionally dry warm 20 
mix asphalt binder composition including an asphalt binder, 
and one or more members selected from the group consisting 
of a lubricating surfactant, a lubricating non-surfactant addi­
tive, a lubricating acid or combinations thereof. In another 
aspect, the present invention includes a method of forming a 25 
paved surface using the novel warm mix composition 
described herein. 

The present inventive process includes adding a lubricating 
substance into an asphalt binder heated to within a warm mix 
temperature range to create a warm mix lubricated asphalt 30 
binder composition; combining the warm mix lubricated 
asphalt binder composition with a suitable aggregate; mixing 
to coat the aggregate with the lubricated asphalt binder com­
position to form a warm mix paving material; transferring the 
warm mix paving material to a paving machine; applying the 35 
warm mix paving material with the paving machine at a warm 
mix paving temperature to a prepared surface; and then com­
pacting the applied paving material to form a paved surface. 

The invention is not to be taken as limited to the details of 
the above description as modifications and variations may be 40 
made without departing from the spirit or scope of the inven-
tion. 

The following is claimed: 

14 
4. The method of claim 1 comprising employing about 

0.1-0.5 wt% lubricating surfactant, or about 0.2-1.0 wt% 
lubricating acid based on the asphalt binder weight. 

5. The method of claim 1 wherein the lubricating additive 
comprises a cationic surfactant. 

6. The method of claim 5 wherein the cationic surfactant is 
selected from the group consisting of an alkyl amine, amido 
amine, alkyl quaternary ammonium salt and heterocyclic 
quaternary ammonium salt. 

7. The method of claim 5 wherein the cationic surfactant 
comprises ethoxylated tallow diamine. 

8. The method of claim 5 wherein the cationic surfactant 
comprises a phosphorus derivative. 

9. The method of claim 8 wherein the phosphorus deriva­
tive is selected from the group consisting of an organo phos­
phate, alkyl phosphate, phosphate ester, and phosphate ester 
antistrip material. 

10. The method of claim 1 comprising polyphosphoric acid 
as lubricating additive. 

11. The method of claim 1 wherein the lubricating additive 
is selected from the group consisting of an amino acid, amino 
acid derivative, betain derivative, imidazoline and imidazo­
line derivative. 

12. A method of making a warm mix paving composition 
comprising the steps of: 

(a) adding a lubricating additive selected from the group 
consisting of a lubricating surfactant, lubricating acid, 
viscosity modifier, dispersant viscosity modifier, addi­
tive containing viscosity modifier or dispersant viscosity 
modifier, extrusion and molding production processing 
aid, polyolefin, sulfur and combinations thereof, to an 
asphalt binder composition, and 

(b) mixing the asphalt binder composition with aggregate 
to coat the aggregate and produce a functionally dry, 
essentially water-free, non-foamed warm mix paving 
composition and at a warm mix temperature which is at 
least 30° F. lower than a comparison production tem­
perature needed to produce a comparison paving com­
position containing binder-coated aggregate without the 
lubricating additive. 

13. The method of claim 12 comprising producing the 
warm mix paving composition at a warm mix temperature at 
least 50° F. lower than a comparison production temperature 
needed to produce a comparison paving composition contain-

1. A method of making bituminous paving comprising the 
steps of: 

45 ing binder-coated aggregate without the lubricating additive. 

(a) mixing a non-foamed asphalt binder composition and 
lubricating additive selected from the group consisting 
of a lubricating surfactant, lubricating acid, viscosity 
modifier, dispersant viscosity modifier, additive con­
taining viscosity modifier or dispersant modifier, extru­
sion and molding production processing aid, polyolefin, 
sulfur and combinations thereof, with aggregate at a 
temperature of 280° F. or lower, to coat the aggregate 
and produce a heated paving material at a warm mix 
temperature at least 30-100° F. lower than a comparison 
production temperature needed to produce a comparison 
paving composition containing binder-coated aggregate 
without the lubricating additive; 

(b) applying the heated paving material to a surface to be 
paved to provide an applied paving material, and 

(c) compacting the applied paving material at a tempera­
ture of 260° F. or lower to form a paved surface. 

2. The method of claim 1 wherein the mixing temperature 
in step a) is 220-240° F. 

3. The method of claim 1 wherein the compacting tempera­
ture in step ( c) is 205-225° F. 

14. The method of claim 12 comprising producing the 
warm mix paving composition at a warm mix temperature at 
least 100° F. lowerthan a comparison production temperature 
needed to produce a comparison paving composition contain-

50 ing binder-coated aggregate without the lubricating additive. 
15. The method of claim 12 further comprising adjusting 

the water content of the asphalt binder composition by inject­
ing a predetermined amount of water into the asphalt binder 
composition before mixing the composition with the aggre-

55 gate. 
16. The method of claim 12, further comprising adjusting 

the water content of the aggregate to a level below about 5 wt 
% before being mixed with the asphalt binder composition. 

17. A method of forming a paved surface comprising the 
60 steps of: 

65 

(a) mixing aggregate with a functionally dry, essentially 
water-free, non-foamed asphalt binder composition 
comprising an asphalt binder and a lubricating additive 
selected from the group consisting of a lubricating sur­
factant, a lubricating acid, viscosity modifier, dispersant 
viscosity modifier, additive containing viscosity modi-
fier or dispersant viscosity modifier, extrusion and mold-

Case: 25-1317      Document: 8     Page: 109     Filed: 02/24/2025



APPX195

US 7,981,466 B2 
15 

ing production processing aid, polyolefin, sulfur and 
combinations thereof to coat the aggregate and produce 
a warm mix paving composition at a warm mix tempera­
ture at least 30-100° F. lower than a comparison produc­
tion temperature needed to produce a comparison pav­
ing composition containing binder-coated aggregate 
without the lubricating additive; 

(b) supplying the warm mix paving composition to a pav-

16 
(f) compacting the applied paving material to form a paved 

surface. 
21. A paving process according to claim 20 wherein the 

warm mix paving material is at 220-280° F. in step c) and at 
205-260° F. in step e). 

22. A paving process according to claim 20 wherein the 
warm mix paving material is functionally dry. 

ing machine at a site to be paved; 
10 ( c) applying the warm mix paving composition to the site to 

23. A paving process according to claim 20 further com­
prising injecting water into the asphalt binder composition. 

24. The method of claim 1 comprising employing less than 

be paved; and 
( d) compacting the applied warm mix paving composition 

to form a paved surface. 
18. The method of claim 17 comprising coating the aggre­

gate with the asphalt binder composition at 220-240° F. 
19. The method of claim 17 comprising compacting the 

applied warm mix paving composition at 205-225° F. 
20. A paving process comprising: 
(a) adding a lubricating substance consisting of an anti­

stripping agent to a non-foamed asphalt binder heated to 
within a warm mix temperature range to create a warm 
mix lubricated asphalt binder composition; 

(b) combining the warm mix lubricated asphalt binder 
composition with a suitable aggregate; 

( c) mixing to coat the aggregate with the lubricated asphalt 
binder composition to form a warm mix paving material; 

( d) transferring the warm mix paving material to a paving 
machine; 

( e) applying the warm mix paving material with the paving 
machine to a prepared surface at a warm mix paving 
temperature; and then 

1.5 wt % lubricating additive when the lubricating agent is 
selected from the group consisting of a viscosity modifier, 
dispersant viscosity modifier, additive containing viscosity 
modifier or dispersant viscosity modifier, extrusion and 

15 molding production processing aid, polyolefin, sulfur and 
combinations thereof. 

25. The method of claim 24 comprising employing about 
0.1-1.0 wt% lubricating additive when the lubricating agent 
is selected from the group consisting of a viscosity modifier, 

20 dispersant viscosity modifier, additive containing viscosity 
modifier or dispersant viscosity modifier, extrusion and 
molding production processing aid, polyolefin, sulfur and 
combinations thereof. 

26. The method of claim 24 comprising employing about 
25 01-0.5 wt% lubricating additive when the lubricating agent is 

selected from the group consisting of a viscosity modifier, 
dispersant viscosity modifier, additive containing viscosity 
modifier or dispersant viscosity modifier, extrusion and 
molding production processing aid, polyolefin, sulfur and 

30 combinations thereof. 

* * * * * 
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