a2 United States Patent

US012404384B2

a0y Patent No.:  US 12,404,384 B2

Liao et al. 45) Date of Patent: Sep. 2, 2025
(54) METHOD FOR RECYCLING POLYESTER 7,959,807 B2 6/2011 Mukai et al.
FABRIC 9,908,263 B2*  3/2018 Pichler .......ooo........ B29C 48/54
2005/0065315 Al 3/2005 Bonner et al.

(71)  Applicant: NAN YA PLASTICS
CORPORATION, Taipei (TW)

(72) Inventors: Te-Chao Liao, Taipei (TW); Jung-Jen
Chuang, Taipei (TW); Zhang-Jian
Huang, Taipei (TW); Yu-Ti Tseng,
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 634 days.

(21) Appl. No.: 17/862,369

(22) Filed: Jul. 11, 2022
(65) Prior Publication Data
US 2023/0093536 A1~ Mar. 23, 2023
(30) Foreign Application Priority Data
Sep. 13,2021 (TW) oo 110133956
(51) Imt. CL
C08J 11/08 (2006.01)
B29B 17/02 (2006.01)
B29B 17/04 (2006.01)
Cco8J 3/12 (2006.01)
DO6P 5/04 (2006.01)
B29K 67/00 (2006.01)
(52) US. CL
CPC ....ccooeenee C08J 11/08 (2013.01); B29B 17/02

(2013.01); B29B 17/0412 (2013.01); C08J
3/12 (2013.01); DO6P 5/04 (2013.01); B29B
2017/0293 (2013.01); B29K 2067/00
(2013.01); CO8J 2367/00 (2013.01); D10B
2331/04 (2013.01)
(58) Field of Classification Search

USPC ..o 528/190, 193, 194; 521/48

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

4/1974 Lewkowitz et al. .. DO6P 1/6515
8/102

3,806,316 A *

6,140,463 A 10/2000 Stefandl

2008/0194713 Al
2015/0059103 Al
2016/0229982 Al
2019/0024305 Al
2020/0270790 Al

8/2008 Kim

3/2015 Liu et al.
8/2016 Phillips et al.
1/2019 Ellis et al.
8/2020 Liao et al.

FOREIGN PATENT DOCUMENTS

CN 101634115 A 1/2010
CN 104710601 A 6/2015
CN 107722249 A 2/2018
CN 108951233 A 12/2018
CN 109468868 A 3/2019
JP 2005255963 A 972005
JP 200888324 A 4/2008
JP 201548570 A 3/2015
JP 2020133089 A 8/2020
KR 1020050095504 A 972005
™ 1481762 B 4/2015
™ 202104399 A 2/2021

WO WO0-2005092949 A1 * 10/2005
WO WO-2017118671 Al * 7/2017

............... B29B 9/16
............ DO6P 1/6533

OTHER PUBLICATIONS

WO02005092949A1 Machine Translation (Year: 2005).*
Cui-Xiao, Liu Fu-Sheng, Li-Zhuo, Yu Shi-Tao, “Hydrolysis of poly(
ethylene terephthalate) to recover terephthalic acid in ionic liquids”,
Chemical Engineering(China), vol. 38 No 4, Apr. 15, 2010, pp.
40-44.

Yan Hai-Tao, “Further Discussion on Waste Textile Recycling-PET
Recycling Technology”, Journal of Chengdu Textile College, vol.
33 No. 1, Jan. 20, 2016, pp. 181-185.

* cited by examiner

Primary Examiner — Terressa Boykin
(74) Attorney, Agent, or Firm — Li & Cai Intellectual
Property Office

(57) ABSTRACT

A method for recycling a polyester fabric is provided. The
method includes providing a polyester fabric that is dyed
and has dye and water repellent attached thereon, providing
a composite solvent containing water and acetic acid mixed
with each other, performing an extraction operation includ-
ing infiltrating the polyester fabric with the composite
solvent and extracting the dye and the water repellent, and
carrying out a liquid state polycondensation reaction on the
polyester fabric so that an intrinsic viscosity of the polyester
fabric is increased and residual impurities of the polyester
fabric are further removed.
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