(12)

United States Patent

Liao et al.

US012577348B2

a0y Patent No.:  US 12,577,348 B2
45) Date of Patent: Mar. 17, 2026

(54) PLASTICIZER AND METHOD FOR
MANUFACTURING THE SAME
(71)  Applicant: NAN YA PLASTICS
CORPORATION, Taipei (TW)
(72) Inventors: Te-Chao Liao, Taipei (TW); Jung-Jen
Chuang, Taipei (TW); Chung-Yu
Chen, Taipei (TW); Jung-Tsu Wu,
Taipei (TW)
(73) Assignee: NAN YA PLASTICS
CORPORATION, Taipei (TW)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 664 days.
(21) Appl. No.: 17/985,597
(22) Filed: Nov. 11, 2022
(65) Prior Publication Data
US 2023/0374201 A1 Nov. 23, 2023
(30) Foreign Application Priority Data
May 23, 2022 (TW) ooeeieineieeeeeieiene 111119028
(51) Int. CL
C08G 63/16 (2006.01)
C04B 24/28 (2006.01)
C08G 63/20 (2006.01)
C08G 63/50 (2006.01)
C08G 63/52 (2006.01)
C08G 63/672 (2006.01)
(Continued)
(52) US. CL
CPC ............. C08G 63/16 (2013.01); CO8G 63/85

(2013.01)

(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2003/0114564 A1* 6/2003 Lang .......cccccceenne CO8L 27/06
524/315
2006/0025544 A1* 2/2006 Koube ......cccoeuene C08G 63/16
525/437

(Continued)

FOREIGN PATENT DOCUMENTS

CN 111533889 A 8/2020
CN 113004506 A 6/2021
(Continued)

Primary Examiner — Ha S Nguyen
(74) Attorney, Agent, or Firm — Li & Cai Intellectual
Property (USA) Office

(57) ABSTRACT

A plasticizer and a method for manufacturing the plasticizer
are provided. The method includes steps as follow. A dicar-
boxylic acid, a diol, and a catalyst are mixed to form a
reactant mixture. The reactant mixture is reacted at a tem-
perature ranging from 130° C. to 220° C. to form a semi-
product. An endcapping alcohol into the semi-product at a
temperature ranging from 205° C. to 220° C. to form a
coarse plasticizer. The coarse plasticizer is purified under a
pressure ranging from 760 Torr to 5 Torr to obtain the
plasticizer. The dicarboxylic acid includes a first dicarbox-
ylic acid and a second dicarboxylic acid, and the second
dicarboxylic acid is adipic acid. The diol includes diethylene
glycol and 2-methyl-1, 3-propanediol. The endcapping alco-
hol includes isooctyl alcohol, isodecyl alcohol, or 2-propy-
lheptanol. A molar ratio of dicarboxylic acid:diol:the end-
capping alcohol ranges from 1:0.6 to 0.9:0.3 to 0.6.
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Feeding a dicarboxylic acid, a glycol, and
a catalyst to form a reactant mixture
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semi-product

Reacting the reactant mixture under a
plurality of fixed temperature stages of a
temperature-raising process so as to forma |
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a coarse plasticizer

‘When an acid value of the semi-product
ranges from 70 mg KOH/g to 90 mg

KOH/g, adding a part of endcapping -S83
alcohol into the semi-product so as to form

‘When an acid value of the coarse
plasticizer ranges from 10 mg KOH/g to 30|
mg KOH/g, feeding the remaining
endcapping alcohol into the coarse
plasticizer, and then purifying the coarse
plasticizer under a plurality of vacuum
stages of a pressure-decreasing process so
as to obtain the plasticizer
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Sampling the plasticizer; when the
viscosity of the plasticizer ranges from
2500 cps to 3500 cps, the reaction is -85
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