b AN
S LA W 5 LR MgO 4K 15Uk il 4
Y — L]
N AL PVC PRI AT
I, ARE
(TEMAFHRARAKRT FEHAFE THELZ, KK A/ 230026)
HE: AMAAERACHPVO) BHMETRF ik, KM, PVC Aty ZANRFTLE~EY
) T AR 6 R ANAR, TR AR TR AR P 6 — KBk . A T AT AR, 32 R R
PVC # Bt 260 9%, 183t A3 0 BLAAEIL A R 2L PVC it P RSB 7, kil
i KA RACEE T EAG EM R KALBE R ST A & 7 8 MgO KRBk, &7 xR
40% # 7= FIRAFNIU A M R 5 3 MgO 4y R BB A #H 4G B B, 38 7T vh 55% %4 7= Rk AF AR £ W R
AE TN, FIAEMREFHOLELLE T REK, FHEFRGNLED R R
H MgO 41 KBk A AHE A AL R T4 PVC # BB, TTH PVC P 69 55 20 B = 7 34 i 5
v, AR E, R REGE R P 6 B Ak R T AR B A B 69 10% A AR TT B AR GRS 69
80%, % Fikk S, AR R M R AAD P R IRF L, FILT FEF PVC R EFRACT A2 05§
ECE
KR A MgO; RATH; #fF; BLA
hE S ES: X705 XERARIRED: A

\l

Synthesis of Mesoporous Biochar-Supported MgO Nanoparticles and
Their Performance in Catalytic Dechlorination of
PVC Pyrolysis
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(Department of Environmental Science and Engineering, University of Science and Technology of China,

Hefei 230026, China)
Abstract: Pyrolysis is an important method for treating PVC waste and recovering resources.
However, the formation and emission of chlorine (Cl)-based compounds (e.g., HCI and small molecule
chlorinated hydrocarbons) during PVC pyrolysis significantly limit the potential applications of the
pyrolysis products. This poses a major challenge for PVC waste treatment via pyrolysis. To address this
challenge, we propose a catalytic pyrolysis method for the dichlorination of PVC without affecting the
quality of the pyrolysis products. Mesoporous biochar-supported magnesium oxide nanoparticles were
investigated as the catalyst for catalytic dichlorination during PVC pyrolysis. The catalyst can be
produced on a large scale through pyrolysis of lignocellulosic biomass supported with hydrated
magnesium chloride. During material preparation, mesoporous biochar-supported magnesium oxide
nanoparticles can be obtained in a yield of nearly 40%. Simultaneously, bio-oil, in which phenolic
compounds are the main components, can be obtained with a yield of 55%, achieving environmentally

friendly disposal and resource recovery of biomass waste. The synthesized mesoporous biochar-
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supported magnesium oxide nanoparticle was then used as a catalyst for dechlorination of PVC via
pyrolysis, efficiently immobilizing the chlorine from PVC in the pyrolytic char. During the catalytic
pyrolysis process, hydrogen chloride emissions are reduced to 20%, compared to 90% in conventional
pyrolysis without catalysis. During typical PVC pyrolysis, the hydrogen chloride formed in situ reacts
with O” active sites on MgO surface in the catalyst to form MgCl,, thereby fixing the CI from the PVC
in the pyrolytic char. The active sites, specific surface area and pore structure of the catalyst play a
crucial role in this process, significantly enhancing the adsorption and conversion efficiency of chlorine.
The abundance of C—CIl bonds in the PVC pyrolysis products at different temperatures was further
compared using a Thermogravimetric Infrared Spectroscopy (TG-FTIR) to evaluate the dechlorination
efficiency of the catalytic pyrolysis process, demonstrating that the abundance of C—CIl bonds in the
products from non-catalysis is significantly higher than that from catalytic pyrolysis. This process
effectively minimizes secondary pollution caused by the volatilization of Cl-based compounds into
pyrolysis oil or gas, thereby simultaneously achieving pollution control and resource recovery during

the pyrolysis of waste PVC plastics. This work presents a novel waste-to-resource approach, offering

significant application potential and value.
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Fig. 1 Schematic illustration of the pyrolysis reactor
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Fig.2 (a) Yields of pyrolysis products at different pyrolysis temperatures. (b) Gas chromatography-mass

spectrometry (GC-MS) chromatogram of pyrolysis oil
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obtained at different pyrolysis temperatures

2.2.2 mPC-MgO #9 % & SLIR 25 M 2 b & @ AR

Y Ry — B A Ak B S0 K 584 4 MK mPC-
MgO HyR M LB A 22O 2L, MG N, B -l
B S, 153 T mPC-MgO i1k 77 1) 18 B 45 R 26,
WE 4 iR, IWEH T LIE H, mPC-MgO #4 k)
W 467 il 2 5 9 o LD (1 H3 UV IS 38, 1K R %
FHREELA 3 1A LAY, it BET 75 43
B T AT BES R AL BR &5 8 (AL L A FLARAL) 19 4
A IGO0 LA K LR T AR BB . Q] 5 s, B
T EE B T e, PGSR T AR AR M 0, 3 Y v ) U
A BT AR R T M A A2 . mPC-MgO-

60 10
0 50 g
o E 8
& @
& 40 =
1= " 6
K 30 B
£t

mPC-MgO mPC-MgO mPC-MgO
-773K -873K -973K
R
(a) FEFTA

K 873K
AL

(b) “FHfLAE

-973K

mPC-MgO mPC-MgO mPC-MgO

LAY (g )

mPC-MgO-973K
1
=
=
=
i
mPC-MgO-773K
0 0.2 0.4 0.6 0.8 1.0
P/P,
4 AEIRE TR mPC-MgO #H1H)
N, R B it B i 2% B
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MgO materials obtained at different temperatures
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catalytic pyrolysis using TG-FTIR analysis
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