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Figure 1 (Color online) Conventional industrial synthesis process for DOTP.
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Figure 2 (Color online) Process for preparing DOTP from PET.
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Table 1 The performance of tetrabutyl titanate catalyzing PET to DOTP under different conditions

Entry Cat./PET (wt%) 2-EH:PET (mol:mol)  Reaction temperature (°C)  Reaction time (h) DOTP yield (%) Ref.
1 NA © 2.5:1 200 4 88.21 [59]
2 NA 3.0:1 190 8 84.64 [59]
3 0.27 3.5:1 210 3.5 923 [63]
4 0.5 NA 190-220 8 76 [64]
5 0.2 2.5:1 215-220 7 90 [65]

a) NA=not available, /= JF S A HE K B Fh k.
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Table 2 Performance comparison of homogeneous catalysts for PET conversion to DOTP

Cat./PET 2-EH:PET

Reaction Reaction  PET conversion DOTP yield

Entry Cat. (mol%) (mol:mol) temperature (°C) time (h) (%) (%) Ref.
1 H,S0, 0.3 2.5:1 210 8.5 100 80 [58]
2 NaOH NA ¥ 3.0:1 200 3 NA 84 [59]
3 SnCl, 0.2 3.0:1 210-220 2.5 NA 85.4 [61]
4 SnO 0.4 3.0:1 220 7 99 NA [60]
5 Mg(Ac), 1 6.0:1 184-190 5 NA 77 [62]
6 Zn(Ac),-MgO 1 3.0:1 200 8 NA 82.3 [54]
7 Ti(OBu), 0.5 (wt%) 4.0:1 182-198 2 NA 78.1 [53]
8 Zn(Ac),-Ti(OBu), 2 3.0:1 220 6 NA 92.64 [66]
9 [HO;3S-(CH,);-NEt;]Cl-FeCl; 339 (wt%) 5.0:1 210 8 100 97.6 [51]
10 ChCV/Zn(Ac), 5 (wt%) 5.0:1 180 1 100 84.7 [42]
11 Zn(Ac), 1.2 (wt%) 2.0:1 190-200 5 100 93.1 [67]

a) NA=not available, F/~E JF S b A H2 K sl k.
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F 3 REIGER R BR R M L A o LY
Table 3 Performance comparison of different supported superacid
catalysts

Entry Cat. Reaction time (h)  yield (%)
1 $,04°7/Zn0-WO, 4.0 96.5
2 S,05”/Zn0-Fe,0, 10.0 76.4
3 S,05"/ZnO-TiO, 7.0 94.1
4 S,047/Zn0-Al,0; 7.5 95.4
5 S,05>"/Zn0-CuO 10.5 88.2

a) RiZPF: 8.4 ¢ PET, 1.0 gfi b5, PETH2-EHE /K LE A 1:4.

AR RBAERLET, AT SPETHIRELL N1:8.4,
SR ER210~220°C, R NEF[A]A4 h, DOTPH ™2
AT$E T 5296.5%.

Fribe T 25N R B R B ] 4% 11 S,047
ZnO-SiO, AT,  FH4 B T B g2 1) % DO TP
AR AR R EHALEAE AL, ZnO5Si0 it
A R THEAL LR, 7£200~210°C 1 NI E R,
T2 ke DOTP* KA £191.18%; AN, Zf#fk
FIFREE R, ERMHSKGE, FPRAI ] REFE80%
DA b HE YT B 32 B DR T Hl R i AR A 2> AR
IXFH, EPETALE: I 45 M E HE 3774505, S,047/
ZnOZR[E A SRR VE VAR M AL A LA R IR
PR VAL 7.

F RPN HTE VA H 4 T Sn0,-ZnOE &
AR, FEiZ4k b, Zo® W@ AL/ S AL
PET/r T H IHEE(C=0), MGampkIEmmIEmiE. 1m
SnO, AT LB VELL ST REFE B R T #4685, — & H[FE
R BRI 1 = AR R e DOTP I 4%, 7E AL 7 FH &
NPETJR#1113.10%. PET52-EHEE/REL N1:3.8. X
MR FEN210~220°C RSB [E] 93 hif 2644, DOTP

£ 4 AFHHEALFIELPETHIDOTPIERENS L

W T]IR95.40%. AL AMGIE AT LR N EIESE, 7=
YA R BB RIF=A K. SHR—&EEn0Y
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R, KiEde s 1 HEEE

TERPETH AT R | 2 DO TP F v, 44
AR R (e4). AR A e Sk
W5 B AR R B R, A= AR AR, IS RE R
I BERLAS. [FIRT, AR S50 AR fh 4751 30 o 2L 4% B = 1) 4k 2
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T I A A SO B I BV T SR S SR PE TR IR B AR 2
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PETt,  DLIBE G0 D] s 0 3 A AR 1 2439 R T 3 P 44
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3.3 DOTP/; &4l

DOTPAESAE K AR ORIG ST, 75 1F 7™ Hs ¥ 5
EhrdE, DABRRILAEPVCHRISIRE, BT st A i
PERECY(5). 4y BIAR A T2 d it 4y B AR R R ) 2-
EH. BREMELR] BIP Y  BRAEARR, WA RFEIR
PEAMTRAE . PR, SEm iR, AEHGAE] LR
BRI FRANE, BRI S SBPVCRE
A, T € 3R U 2 5 7 i A LRI figk A

PETR fift B S e Se i, 2-EHGE H 1 & DUt
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RIRBLHI2-BH, fEHARAH T RNAR R, b R

Table 4 Performance comparison of heterogeneous catalysts for PET conversion to DOTP

Cat./PET

Reaction

Reaction  PET conversion DOTP yield

Entry Cat. wiey  FEHPET o perature °C)  time (h) (%) (%) Ref.
1 $,087/Zn0 12 3.8:1 210-220 3 100 91.6 [55]
2 $,057/Zn0-WO, 12 4.0:1 210-220 4 100 9.5 [56]
3 $,057/Zn0-8i0, 8.6 4.0:1 210-220 2 NA ¥ 91.18 [68]
4 $n0,-Zn0O 13.1 3.8:1 210-220 3 NA 95.4 [57]

a) NA=not available, F/~E JF 3 A HE K B gk,
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Table 5 Quality specifications for DOTP (HG/T 2423—2018)

T H PREE — % i
U (H1-5) <20 <40
4l (GCIE, %) >99.5 >99.0
R{H(mg/g) <0.02 <0.03
A £i(°C) >210 >210
2-EH Na,CO,

A
KPET | i

th
l -

i peka
; 1 +=Na,CO, —
i [*-%—%—’%—DOTP
ok
2EH ik
R L ® _ 4K

#

= B =—2-EH (EAH)

Bl 5 (MR KE) DOTP) B4 4l L 2t s & K

Figure S (Color online) Separation and purification process of DOTP.
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Abstract: The environmental persistence of waste polyethylene terephthalate (PET) and limitations of conventional
recycling necessitate advanced solutions. As sustainable alternatives to phthalate plasticizers, diisooctyl terephthalate
(DOTP) faces growing demand yet relies on unsustainable synthesis. This critical review examines catalytic PET
depolymerization routes to DOTP, analyzing homogeneous/heterogeneous systems, reaction pathways, and separation
technologies. Current challenges and future research directions are evaluated to advance circular economy approaches
for transforming waste PET into value-added plasticizers.
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