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in Europe,2021/06/28, https://www.eea.europa.eu/themes/waste/resource-efficiency/plastic-in-textiles-
towards-a

2 G AR b b o AT H > % (New Circular Economy Action Plan) - & {4 B 3
P ¥ 2022/08/10 > https //green pidc.org.tw/detail.php?lang=tw&type=3&id=36

22 ¢ BFARAEIcRBESA R B4R SRS (“RESH ELRL T %) 0 2019-01-
21http://www.gov.cn/xinwen/2019-01/21/content_5359705.htm

11



Bl R ASCRTEREAFHE - BARMREUS > D357 & v i R
ERIEER 1 IS R

[EERT | HRRES

#1570
BEenR ;

mRR
Be BEEFE "k
k- Bi A
BA R #e
B R
1. B HE R

2. BEE R HRAN Y

ol

Bl 24300 ¢ REASD 25 BmAY

(@) &

iF-F100# 8 FREEISCR > R 2 TR 2xFim:c 1t &RE
TRl o R AR S T RE R 2 itk Bl TR
REREIARRY o T L AFPEEREALEY £ P F

o ®f I RIF Ry BAAFTRAFIA
® Y MEFPEE AT N RBEFSE A2 LEREE
® LYy iiFATEE  pEAFFREE R K

111 B 5% o F [ 44205002 F R ACKITE Rvs | > & 5 1298 B 4=k >
FTRGRERAZHEREZ - UAFHFELE RAFTREY % -4 i
CRIZBER Y PR RAER R e RIRERE S R R FTREE I
W ETR AR AIATRRS YIRS R OTIRATFERLY 12

23 WA B EAS Y R R BRH PR 2022/08/10
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2 9% iAo TR R 4 HNE A SRS RS 3 % 2020/12/25 5 https://iwrds-
www.wharton.upenn.edu/

30 Vadicherla, T., & Saravanan, D. (2014 ) . Textiles and apparel development using recycled and
reclaimed fibers. In Roadmap to sustainable textiles and clothing (pp. 139-160 ) . Springer,
Singapore.

81 Bascucci, C., Duretek, I., Lehner, S., Holzer, C., Gaan, S., Hufenus, R., & Gooneie, A. (2022) .
Investigating thermomechanical recycling of poly (ethylene terephthalate ) containing phosphorus
flame retardants. Polymer Degradation and Stability, 195, 109783.
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AL W PETZ et Twfe 58 | & Tigp s 58 v agd Tpm | 2
BTE B TS A xmmﬁpw§~%%~m@\¢ﬁ’u%ﬁ
R RBAE P BTES R  Fw fe oA R B F o #E 4
PET/2R s HERAERP > L HHEIZPLEELAMBEA S 3704 H8 Rt o

T H R IEE ?w»]’z;}iﬁﬁ’ TR o ek TR R TE I BOEE
BB EFHAR R REE RS BEXERE A T 2T —?};J(_Lrg ,El——‘,ﬁ—*{ﬁ"
fi -

Bt Rpadg i F v jcde

R df enis B w1 18 2k e e F O (fRAH) # Ry
KFBE ) RLEMEATBREL | EMAERY DL Sk g%
GAIEE RS B R LRTRT T I OTR (LR S
P TIRL RfERREZ A A G oRJE S BRfRE SRR A e T A2 F BRE
BHpPop R e — e i $485 0 o 2

3 HkH gk & #kE. (2018, December5) . it Ew it A EARFR L B . MR R g
https://www.materialsnet.com.tw/DocView.aspx?id=43493
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B 3-1PET i % v e & % 5

(—) -kf#:2 (hydrolysis)

Kzt HBPETIR YR30 > T BB 3 R T fe & fRdade 7R F ko
B F 4 PETZ ko jR4a&IP] f F R &7 b fdg Rk BRE > RjZ4aH 2
fakk RV iE— A 5 =5 & 4 54k (Alkaline) ~ ¢ 1+ (Neutral ) ~ & 1+ (Acid)
ki e

KR EEE D ASLIRATH H o fRAAHC B NI SR TR ER BT AR
SREFRZHER B2 EVRTES A F RS BB E (RfE
@Hn L) 3 (H1~-4MPa) B4 ¥ E{IF b £ FAFERRG FE LY
M R A RN 5e Bk 08 kR TR R S jﬁlﬁ%gﬁ'}ﬁorrlbl/z%ﬁ@m

1. PET # {-kf2F & (Neutral hydrolysis)

Pk R E S HE -7 @ (TPA) 2 2 2 (ethyleneglycol EG) %
By MRS REE S U ke - (PET) 2@ 8 o3¢ jReam s kA R -
PF BTRBE R K 70~200°CH & 4 % 1~4 MPa ©

HO 0 =1 ° 3
>_-®_< + "N Son
o OH 9 Q

SE ] ZTB 5w BHE_PHZ
(TPA) (EG) (PET) Mr. &7

B 32TPAL EG B &4 2 PET 2 5 F 8%

2. PET #1-kf2F & (Alkaline hydrolysis)

d oK iR 2 fRAAHE R et end § 144 (4o NaOH ~ KOH) & & i3
Z PET'E'E’}‘IWQ ’éib_jﬁl}&jﬁ-$_ gﬁ'ﬁ. &‘F\/W‘fr/pu ° "LF}@,&E—H@
P Bk iR s 9 X 5 70~200°CH B 4 %) 1~4 MPa -

¥ 1 FHess (2019/12)
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) ! 4 2n NaOH
\ /G0~ CH—CH—O—1—H
\ PET /n Hydrolysis
o % CH, - OH -
n Na—0—C (L/> C—0—Na *+ "™ CH,_OH T ?

Disodium terephthalate salt

Bl 3-3PET #h it kfzr 1™
3. PET gd-kizF & (Acid hydrolysis)

Bd K B2 (BRARIE ¥ 3 AL R FRpE (HoSO.) 8 2R 2 PET 8k %
-4 ¢ 'ﬁ§£§f$'nﬁ&£ ﬁ&*ﬁ"/wﬂf‘?//‘n ﬁbﬁf@?ﬂgﬁijﬁﬂﬁﬁ_jﬁ’
X3 % 100~250°CH &+ ¥ 1~4 MPa -

o

[ CI)I
HO COC —O—CHZ_CHZ_O_ + H2804 + 2n Hzo

PET Jn Conc. sulfuric acid

l Depolymerization

o} (o]

I | CHyOH
B + n
n HO—C Q C—OH CH, OH 2

Terephthalic acis

Bl 3-4 paltokizr g

(=) B%f3i% (glycolysis)

a2 pend B0 MPETIRR G EWAE RS > & L4 50 5 #PET
- B2 FRIRR &4 R F B2 AR S LA S E A #irbi
fR2 TR ipA HrAd 2 HHMG AR TS /,,\%u,rr%—*z/»\‘%u 5o

1. © - pgjz;x (ethylene glycol)

- = ﬁg’.lfpﬁa;ééﬁw i‘ribv];;PET,,, ﬁ% ) AP L¥F-F ﬁ’x ﬁ:‘l
(bis (2-hydroxyethyl ) terephthalate, BHET ) % H i %*,\,Jrn (oligomers) » & i
T L1 A 2 A ch (T T F 4 180~240°C20.4~0.6 MPask 5 T & i 0 P 7 5 fR4a

3 Myungwan Han, Recycling of Polyethylene Terephthalate Bottles, Chapter 5 -Chemical

Depolymerization of PET Bottles Via Methanolysis and Hydrolysis, 1st Edition, William Andrew, 85-
108, (2018)

¥ oA, #RE, BT
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¢
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HOH,CH,C-0—C—{  »-C~O—CH,-CH, OH

BHET

CH,OH
|

CH,0H EG

B 3-5PET & - fiefs a5 %

1. 9 @gfz;2 (methanolysis)

B AR T L R4 e Fwjr PET RESAH > HAL S HF - PR 7 6
(DMT) 2 ¢ = fi5 > o4 F i 5 1980 # Eastman 2 2 #+ B % » S5 405 2 ficdf 4
FRGE R K 5 180~280°C/R 4 ) 2~4AMPa > ® F e 2. A dgeaihit s 32 1

pE

3% Anvita Sheel and Deepak Pant, Recycling of Polyethylene Terephthalate Bottles, Chapter 4 -
Chemical Depolymerization of PET Bottles via Glycolysis, 1st Edition, William Andrew, 61-84,
(2018) .
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37 Myungwan, supra note 1, at 85-108.

3% Prashant Gupta & Subhendu Bhandari, Recycling of Polyethylene Terephthalate Bottles, Chapter 6 -
Chemical Depolymerization of PET Bottles via Ammonolysis and Aminolysis, 1st Edition, William
Andrew, 109-134, (2018) .
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% 4-1# 2 38 01

S BE & 3 7 5
( (# OR 4 OR ¥ ##g OR jh 4% OR % OR /&%
OR &t OR 33 OR cloth OR pants OR plastic[-2,2]bottle
OR net OR fabric OR cotton[-2,2]waste OR textile ) @DE
AND
(PET OR % 4t% = ¥ fé¢ = fiz OR polyester OR rPET OR
-PET OR %) @CL
01 36,918 i+

AND

(w1 OR 24 OR £4l* OR £4 # * OR recovery
OR reproduct* OR reus* OR recycl*) @DE )

AND (IC=B* OR IC=C* OR IC=D*)

AND 1D=:20220807

AP A BT B TRA w2 > Tt aend TR, - @
Bk & AUERY @ e st CLp et & TR PET (F L2 R 9
$)Z BV FEL | o RFHAAMEIEP EY T REE Ty e kiR (2
ST E) BT e jpll B A E R ,ﬁ,\,yﬁufqﬂx7 T
B(T’F%\@ﬁ%]) CC( g e s g) D(HEBR) BT ap/2
2P IMFERL RS A0

gy LA B IR L BT T AR R T
?“ﬁﬂw$$’ﬂ&¥:%?‘ﬁ? - P 4R Y noten 5% 3 b
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% 4-2 ¥ % ;% 02

K R %%
( (# OR # OR ##3%g OR /4% OR # OR & & B
OR &t} OR 33 OR cloth OR pants OR plastic[-2,2]bottle
OR net OR fabric OR cotton[-2,2]waste OR textile ) @DE
AND
(PETOR %%t %= 7 itz = fis OR polyester OR rPET OR
r-PET OR % iz ) @CL
AND
(w4 OR £ % OR £ fl* OR £4f ¢ * OR recovery
OR reproduct®* OR reus* OR recycl*) @DE
02 |AND 13,689 %

(#4 OR 2% OR %% OR /a%% OR wiz¥ OR
Zf% OR % d OR %$: OR grain OR depolymerization OR
disaggre* OR degrad* OR net[-3,3]twine OR yarn[-3,3]eco OR
color[-2,2]bleeding OR decolor* OR de-color* OR colorant)
@DE

NOT(# % OR /% OR %% OR &% OR 4% OR %
% OR £ % # OR &dHi OR % %% OR &i| OR %
## OR #%) @TI)

AND (IC=B* OR IC=C* OR IC=D*)

AND 1D=:20220807

CIES D

Fratie k0L s BB R 0 7 LB B R N - ﬁ‘ﬂﬁfﬁ’JJ W LER
g FM R PR P L 2 R s W o L 2 BT Y R v it
WEARY VA IR Z AP (AR FRFY. ) A S (M s mik ) T
73 i#”,ﬁ%i B g ﬁx#k“,ﬁ%%'xﬁ%‘@ir% (ARFRFH.) & FHRGER 2N
#pu o
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TR R 01 §RA R UG i dry THEEFES ) - r#*”f" £
Flgva p Bl ~ TFMRnmEg S M MEFE I 7aRain
5 - —?‘_—J»?‘l‘,‘_ 02375 2. 4&%#"?%%—?&9 A LB WEHBYT
Z PR R S PN T g ARy Bl SRR AR

PR UMAE T R E A SRR DI T O R 2 M
3¢%g%%ﬂﬁ%iﬁ%’wr@¥J—ﬁ P RATKE 2P L PR IR F A A
S B4 fd R PERE R R WS AF AL AN L] -

% 4-3 ¥ 2 7% 03

S % W% 5

4k
=

OR Eﬂﬁ OR ¥ @& OR cloth OR pants OR plastlc[-2,2]bottle
OR net OR fabric OR cotton[-2,2]waste OR textile ) @DE

AND

(PET OR ®#% - 7 fi¢ - fis OR polyester OR rPET OR
r-PET OR %z ) @CL

AND

(v OR £ OR £ fI* OR #4F i * OR recovery OR

reproduct* OR reus* OR recycl* DE
03 |'P yel*) @DE) 9,932 1

AND

(#k OR 2% OR % i%% OR kY% OR wiz¥ OR
Zf%: OR "md OR "L OR grain OR depolymerization OR
disaggre* OR degrad* OR net[-3,3]twine OR yarn[-3,3]eco OR
color[-2,2]bleeding OR decolor* OR de-color* OR colorant)
@DE)

NOT ( £ %] OR DNA OR RNA OR # # OR immunity )
@CL,AB

AND (IC=B* OR IC=C* OR IC=D*)
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NOT (IC=A61K* OR IC=C07K16* OR IC=A61L27* OR
IC=C09D* OR IC=B65D81* OR IC=C09J7* OR IC=G02B* )

AND 1D=:20220807
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textile ) @DE
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04 (PET OR % %% - ¥ itz = iy OR polyester OR rPET 5,240 i
ORTr-PETOR %5 ) @CL
AND
(v1< OR £ @ OR £ 4/* OR £4F # * ORrecovery OR
reproduct* OR reus* OR recycl*) @DE )
AND
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(##% OR 2% OR % %% OR /a4 % OR wiz¥
OR %2 f#& OR " ¢ OR % # OR grain OR
depolymerization OR  disaggre* OR degrad* OR net[-
3,3]twine OR vyarn[-3,3Jeco OR color[-2,2]bleeding OR
decolor* OR de-color* OR colorant) @DE)

NOT (£ %] ORDNA ORRNAOR # # OR immunity)
@CL,AB

AND

( f% f2 OR methanolysis OR alcoholysis OR fig % # OR

esterinterchange OR  ( ( * iz ORmethanol) AND (%t
F - " pa- ¥ fiz OR dimethyl terephthalate OR DMT) )
OR # % OR #psf2 OR pifz OR pEfsf# OR
glycolysis OR glycolyzed OR ((z = fi# OR ethylene glycol
OREG) AND (BHETOR »t %= ? e~ % 2 fi; OR #
F¥ - " phe - fgfg ORPET) ) OR

(’kf# OR ( (neutral OR alkaline OR acidic) AND
(hydrolysis) ) OR p=f% OR enzymatic hydrolysis OR
enzymatic processOR ( (¥t % = 7 & OR terephthalic acid
OR TPA OR p-phthalic acid OR 1,4-dicarboxybenzene )
AND (z = f OR ethylene glycol OREG) ) OR

(% ORaminolysisOR % f2 ORammonolysisOR ( (z
= p#’%= ORethanolamine) AND (% - 7 fie'% OR #
¥ - 7 gt ORBHETA) ) OR

Mo [-10,10] 72 & OR #i4[-10,10]4 f# OR i [-10,10]
¥ 4z OR Hti# [-10,10]%% f2 OR microwave[-5,5]absorb*
OR microwave[-5,5]irradiat* OR microwave[-5,5]reactor OR
microwave[-5,5]heater* OR microwave[-5,5]treat* ) @DE

AND (IC=B* OR IC=C* OR IC=D*)

NOT (IC=A61K* OR IC=C07K16* OR IC=A61L27* OR
IC=C09D* OR IC=B65D81* OR IC=C09J7* OR
IC=G02B* )
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AND 1D=:20220807
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(PET OR Polyethylene terephthalate OR % ¥+ % - ? fik ¢

Fifa OR e ¥t ¥ - 7 phfa OR R¥ ¥ - " fhc - fiy

OR polyester OR r-PET OR rPET OR %z ) @CL

AND
(w4 OR £ ® OR &£ f]* OR recovery OR

reproduction OR reus* OR recycl*) @DE

05 | AND 1,185 i

(A f% OR 4~ f# OR '#f2 OR f#%_ OR depolymeriz* OR
disaggregat* OR decompos* OR degrad* OR crack* OR
pyrolysis OR pyro conversion) @DE

AND

(37 OR Js% OR 14 OR method OR process OR
system) @CI,TI
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AND

(1C=B09B*|B29B-017*|C08J-011/04|C08J-011/06|C08J-
011/08|C08J-011/10|C08J-011/12|C08J-011/14|C08J-
011/16|C08J-011/18|C08J-011/20|C08J-011/22|C08J-
011/24|C08J-011/26|C08J-011/28|D01G-011/00|C0O7C-
067*|C07C-069* )

NOT (IC=A61K*|B32*|G02* )
AND

( -k f2 OR(( neutral OR alkaline OR acidic AND( hydrolysis ) )

OR p#f% OR enzymatic hydrolysis OR enzymatic process OR
( (%= 7 i OR terephthalic acid OR TPA OR p-phthalic
acid OR 1,4-dicarboxybenzene) AND ( z = i OR ethylene
glycol OR EG) ) OR p%f% OR methanolysis OR alcoholysis
OR fiz % 4% OR # ;i OResterinterchang* OR(( * f& OR
methanol ) AND ( % ¥ = 7 B = 7 fiyz  OR dimethyl
terephthalate OR DMT ) ) OR #:f% OR #p%f% OR fEfz
OR pEf%f# ORglycolysis OR glycolyzed OR ( (z = f3 OR
ethylene glycol OREG ) AND (BHETOR =1 ¥ = ® e~ % ¢
fiz OR %% - " pie - fiEfis ORPET) ) OR *=fz OR
aminolysisOR % f% ORammonolysisOR ( (¢ = fg%% OR
ethanolamine) AND (%% = ? fig’= OR # % - 7 iz’ OR
BHETA) ) OR & OR £# OR microwave) @DE

AND 1D=:20220807
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(w4 OR £ % OR #&k{ 1* OR recovery OR
reproduction OR reus* OR recycl*) @DE

AND

06 (A f# OR ~j% OR "% 2 OR j& OR depolymeriz* |2 2g1 2
OR disaggregat* OR decompos* OR degrad* OR crack* OR
pyrolysis OR pyro conversion) @DE

AND

(*7# OR k% OR 1 # OR method OR process OR
system) @CI,TI

AND

( IC=B09B*|B29B-017*|C07C-067*|C07C-069*|C08J-
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063/69*|C08G-063/78|C08G-063/82|C08G-063/88|C08G-
063/89|C08G-063/90|D01G* )

NOT (IC=A61K*|B32*|G02* )
AND

(k& OR ( (neutral OR alkaline OR acidic) AND
(hydrolysis) ) OR f#f% OR enzymatic hydrolysis OR
enzymatic processOR ( (%% = 7 & OR terephthalic acid
OR TPA OR p-phthalic acid OR 1,4-dicarboxybenzene ) AND
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ammonolysisOR (( z = fig "= OR ethanolamine) AND ( ¥t
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AND 1D=:20220807
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L. GAEfi BRIV A TR SRR A5 AR net (131)

Number of vertices (n): 131

Arcs Edges
Total number of lines 114 0
Number of loops 0 0
Number of multiple lines 0 0
Densityl [loops allowed] =0.00664297

Density2 [no loops allowed] = 0.00669407
Average Degree = 1.74045802
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2. Subnetwork of N1 induced by C1 [6] (48)

Number of vertices (n): 48

Arcs Edges
Total number of lines 59 0
Number of loops 0 0
Number of multiple lines 0 0

Densityl [loops allowed] = 0.02560764
Density2 [no loops allowed] = 0.02615248
Average Degree = 2.45833333
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