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Abstract

In this work, ultrathin and two-dimensional (2D) cobalt hydroxide [Co(OH),] nanosheets were synthesized by a sonication
assisted liquid-phase exfoliation of bulk Co(OH),. The resulting exfoliated Co(OH), is a hexagonal mono-layered nanosheet
with a high specific surface area of 27.5 m® g, The depolymerization of polyethylene terephthalate (PET) based on glycolysis
reaction was also performed using an exfoliated Co(OH), catalyst. Excellent catalytic reaction performances were demon-
strated; a high PET conversion and bis(2-hydroxyethyl) terephthalate (BHET) yield of both 100% using the nanosheet catalyst
were achieved within a reaction time and temperature of 30 min and 200 C, respectively. The long-term stability of exfoliated
Co(OH); catalysts was also demonstrated by recyclability tests of the catalyzed glycolysis reaction of PET over four cycles,

showing both 100% of high PET conversion and BHET yield.
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Sonication-assisted Exfoliation

Ex-Co(OH)2 Nanosheet

Bulk-Co(OH)2

Figure 1. Schematic illustration of the preparation of exfoliated
Co(OH), nanosheet.
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Figure 2. (a) Photograph images of solution and powder samples of
the bulk-Co(OH), and Ex-Co(OH),. (b) XRD patterns of bulk-Co(OH),.
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Figure 3. (a) SEM and (b) TEM images of Ex-Co(OH),.
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Figure 4. (a) Nitrogen adsorption/desorption isotherms and (b) pore
size distribution for Ex-Co(OH),.

bOef= O Ol =00

o H BHET

Figure 5. Reaction mechanism of PET Glycolysis.

o} ol B A} T2 (001)E YER: I
olof] Folu} thE Fol&& AR o skl 4
B-Co(OH), 2| 91449E kit
FAF AR} AR (FE-SEM) ¥ £33 Ax} #rZ(TEM)S] o|n| A=
Ex-Co(OH),9] 3™ 729 AlES] FHjE Yepla AvhFigure 3).
Bulk-Co(OH),+= 59 3788 S8l o] 25 ¥ vorxolA gk
S0 9 Fow vk HIvh FAF AxF @A) ofw] A A
Ex-Co(OHp= K2 Hejo] ANEZ FIE o, Ht AE AL
o] Z(lateral size)= °F 123.25 nm= B2 == AMSS & 5= QIS
of E=3 53 Ax; #An)EE Sall Ex-Co(OH)°] w9~ Sk @ 2
o7 Aol = ol =ETh Figure 5= HIEWA E4715
oF A4 2 5247 Ex-Co(OH),®| 718 7] &35 UEl
t}. Figure 429 A F2/EaL T2 Mol A= H3-type] ©3 22l 3]
2 HZ| A A(hysterisis)7F ZHEEQICH28]. )= o] S3F 2 A
7] go] EAIS] wiitell WeRdTE. K3t Barrett-Joyner-Halenda (BJH)
EARE AREsto] EX CO(OPD29] 7188 Z7) wEE FlElt
(Figure 4b). 713~ Tl 40 nm ©J3}2 EA51] F2 7] 37] &
A= UrEM] I BET ¥9 #2403 Jehd njxdde 275 m? ¢!
950 gk Lrehlk
”7 | AZ¥ Ex-Co(OH), 8] &5 dolrr] flsf EvtdA Full 7]
Hke] PET S8 A7HEsin--5 Adestol Akl PET =912
H7RE3IHES-NA Ex-Co(OH),Zvll= PETS] 7hHi.d”](carbonyl group)
el EAlekE g Ao A AR} s ARgste] A st
Jﬂlﬂﬂ(charge delocahzatlon)E FEete 93-S gk Tef uhet s
g 7hREY] S A T4l o FHokskAl HH iR S E EG
9} AA W3-8 4= Al ©kFigure 5). Ex-Co(OH), = AM&-3F PET 3l
T Ak ¥ PET7F 2 AlQl BHETRZ 2 28 H 3l eels)

A

20 4713

=]
1}
87

oft ol

=

A



Zelgdl e zEclEY s A% 259

(b) BHET standard

BHET sample

3448 1716 1280'1%2

o o
Nofhzc—n&—&—@—&-cm-cn,-on

4000 3500 3000 2500 2000 1500 1000 500

Figure 6. (a) Optical microscope image of the BHET product obtained
from PET glycolysis using the Ex-Co(OH), catalyst. (b) FT-IR spectra
of the BHET standard and BHET products.
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Figure 7. HPLC calibration curve of standard BHET.
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