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a5 | e TEFRL R SEIEE,
1 2014 | APETNZRIE | OREEA QT ISR TR H 3755 X
2 2014 | APETNZRIE | OREFA QBTN H 37550 X 2
3 2014 | BPETINZRIE | RZA QIR TR H S7 50 R 2
4 2014 | BPETINZRIE | RSAQHET IR TR T H A7 R 2
5 2014 | BPETINZRIE | RZFAQIET IR TR H 32 R 2
6 2014 | BUPETINZRIE | RZA QBT I R TH-RIm H S7 5 R 2
7 2014 | BUPETINZRIE | RSAQHET IR TR H 375 R 2
8 2014 | BPETINZRIE | RZA QBTN H A7 R 2
9 2015 | APHTNZRIE | ORSEA OISR oKl H 37550 I X 2
10 2015 | APHTNZRIE | ORSA OISR TRl H 37550 X 2
11 2015 | APHTNZRIE | RSAGET IR TR H 37550 X 2
12 2015 | APHTNZRIE | RA QBTN H 37550 X
13 2015 | APHTNZRIE | RA QBTN H 37550 X
14 | 2015 | AUFTIIZRIIE | KREFAGEEIZR XI5 E S2I X
15 2015 | GUFHIZRITE | KA SRRl T H 3710 I X 2
16 2015 | GUFIZRITE | KRFABEEI SRt T H 3710 I X 2
17 2016 | GUFIZRITE | KRFAGEEIZR iR T H 3710 I X 2
18 2016 | GUFIIZRITE | KRFPABEEI SRRl Ti H 3710 I X 2
19 2016 | GUFIZRITE | KRFAGEEI iR T H 3710 I X 2
20 2017 | GUEINZRITE | KA SRR T H 3710 I X 2
21 2017 | APETNZRIE | ORSFEA OISR TR H 37550 I X 2
22 2017 | APETNZRIE | ORSEA QISR TR H 37550 X 2
23 2017 | APETNZRIE | ORSEAGET NSRRI H 37550 5 X 2%
24 2018 | GFTIZRIH | KA ZRit-Jil T H 3710 BS54
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25 2018 | APHTNZRINE | RFA QBTN H 7550 X
26 2019 | GUETIIZRITH | KA ZRit-Jil T H 3210 BS54
27 2019 | APHTNZRIE | RA QBTN H 37550 X
28 2019 | GUFIZRITE | KA SRR T H 3710 I X 2
29 2019 | GUFIZRITE | KA SRR T H 3710 I X 2
30 2019 | GNEIIZRITE | KRZAGEEI SR T H 3710 I X 2
31 2019 | GUFINZRITE | KA SRRl T H 3710 I X 2
32 2020 | GUEIINZRITE | KRFABEEI SRR T H 3710 I X 2
33 2020 | GUEIINZRITE | KA SRR T H 3710 I X 2
34 2020 | GUEFTIZRIUH | KA ZRitJil T H S0 BS54
35 2020 | APETNZRIE | ORSFEAGET IR TR H 37550 X 2
36 2020 | GUEFTIIZRIUH | KA ZRitJil T H S0 BSR4
37 2020 | APHTNZRIE | OREFA QBTN TR H 375 X
38 2020 | GUETUIZRIH | KFPABEETIZRitJil T H 3710 BS54
39 2020 | GUETUIIZRITH | KA ZRiJil T H S0 BSR4
40 2020 | GUEIINZRITE | KRFABEEI SRR T H 3710 I X 2
41 2020 | GUEIINZRITE | KA SRR T H 3710 I X 2
42 2020 | GUEINZRITE | KRFAGEEI SRR T H 3710 I X 2
43 2020 | GUEIINZRITE | KRFABEEI SRR T H 3710 I X 2
44 2020 | GUEHNZRITE | KRFAGEEI SRR T H 3710 I X 2
45 2020 | GNEUIZRITH | KAl T H 3710 I X 2
46 2021 | GUETIIZRIUE | KA ZRitJil T H 3710 BSR4
47 2021 | APETNZRIE | ORSEA OISR TR H 37550 X 2
48 2021 | GUBFRNIZRITH | KA ZRitJil T H 3710 BSR4
49 2021 | GNPINZRITH | KA ZRitJil T H S0 BSR4
50 2021 | APETNZRIE | OREFA QBTN H 3755 X
51 2021 | BPHTNZRIE | OREFA QBTN H 375 X
52 2021 | GUEINZRITE | KRFABEEI SRt T H 3710 I X 2
53 2021 | GUEIZRITE | KA SRt T H 3710 I X 2
54 2021 | GNEUIZRITE | KRFAGEEI SRl T H 3710 I X 2
55 2022 | GUFIZRITE | KRFABEEI SRR T H 3710 I X 2
56 2022 | GUFIZRITE | KRFABEEIZR iR T H 3710 I X 2
57 2022 | GUEIIZRITE | KA SRt T H 3710 I X 2
58 2022 | APFTNZRIE | ORSFEA QIR TR H 37550 X 2
59 2022 | APETNZRIE | ORSEA QISR TR H 37550 I X 2
60 2022 | GUETIIZRITH | KA ZRitJil T H 3710 BS54
61 2022 | GUETUIIZRIUH | KA ZRitJil T H S0 BSR4
62 2022 | GUETIIZRIUE | KA ZRitJil T H 3710 BS54
63 2022 | GUETIIZRIUH | KA ZRiTJil T H S0 BSR4
64 2022 | GNEIIZRITE | KAkl T H 3710 I X 2
65 2022 | GNEIIZRITE | KA SR T H 3710 I X 2
66 2022 | GUEIZRITE | KRFAGEEI SRR T H 3710 I X 2
67 2022 | GUFIIZRITE | KA SRR T H 3710 I X 2
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68 2022 | GUETIZRIUH | KA ZRitJil T H 3710 BSR4
69 2022 | GUETIIZRIUH | KA ZRitJil T H 3710 BS54
70 2022 | APETNZRIE | ORFFA QBTN RIT H 755 X
71 2022 | GUFIINZRITE | KA SRt T H 3710 I X 2
72 2022 | GNVIIZRITE | KA SRt T H 3710 ESE7%
73 2022 | GUENZRITE | RFAGEEIZR iR T H 3710 I X 2
74 2022 | GUFHIZRITE | KRFABEEI SRt T H 3710 I X 2
75 2022 | GUFIIZRITE | KA SRR T H 3710 I X 2
76 2022 | GUEIIZRITE | KA SRR T H 3710 I X 2
77 2022 | APETNZRIE | ORSFEAGIET NSRRI H 37550 BR
78 2022 | GUFTIIZRIUE | KA ZRit-Jil T H 3710 (e
79 2022 | GUFTIIZRIUE | KA ZRitJil T H 3710 (e
80 2022 | GUETIIZRIUH | KA ZRiTJil T H S0 BR
81 2022 | GUETIIZRIH | KA ZRitJil T H 3710 L
82 2022 | GUETIZRIUH | KA ZRitJil T H 3210 L
83 2022 | GNEIIZRITE | KA SRR T H 3710 HH
84 2022 | GUEIIZRITE | KA SRR T H 3710 B
85 2022 | GUEIZRITE | KRFAGEEI SRt T H 3710 B
86 2022 | GUEIIIZRITE | KA SRR T H 3710 B
87 2022 | GUENZRITE | KRFAGEEI SRR T H 3710 B
88 2022 | GUEIIZRITE | KA SRRl T H 3710 B
89 2022 | GUFTIIZRIUH | KA ZRit-Jil T H 3710 (e
90 2022 | GUFTIIZRIUH | KA ZRit-Jil T H 3710 (e
91 2022 | GUFTNIIZRIUH | KA ZRitJil T H 3710 (e
92 2022 | GNPINZRITH | KA BT ZRiTJil T H S0 BR
93 2022 | GNPIINZRITH | KA ZRiJil T H S0 EE
94 2022 | GUETUIIZRIUH | KA ZRitJil T H S0 BR
95 2022 | GUFIZRITE | KA SRt T H 3710 B
96 2022 | GUEIIZRITE | KA SRRl T H 3710 B
97 2023 | GUEIZRITE | KRFABEEI SR T H 3710 I X 2
98 2023 | GNPIIZRITE | KA T H 3710 BS54
99 2023 | GUFIZRITE | KA SRt T H 3710 I X 2
100 | 2023 | GEHONZRIIE | RS AERIHTIZRTHRIETE LI ESE7%
101 | 2023 | GPHTNSRIIH | R AERIHT I ZRTRII0H S0 BSR4
102 | 2023 | GPHTNSRIIH | R AERIHTIZRTHRIITH S0 BSR4
103 | 2023 | GPHTNSRIIH | R AR ZRTHRIITE S0 BS54
104 | 2023 | GPHTNSRIIE | R AR ZRTHRIITE S0 BSR4
105 | 2023 | GPHTNSRIIH | R AR ZRTHRIITE S0 BS54
106 | 2023 | GEHTNZRIIH | R AERIHTIZRTHRIETE S0 BSR4
107 | 2023 | GPHOINZRIIE | RS AERIHTIZRTHRITETE LI ESE7%
108 | 2023 | GEHINZRIIE | RSAGIHTIIZRTHRIETE LI ESE7%
109 | 2023 | GPHONZRIIE | RSFPAGHIZRTHRIETE LI B4
110 | 2023 | GPHONZRIIE | RSP AR IZRTHRIETE S0 ESE7%
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111 | 2023 | GEENSRIUE | REFARHTINZRTHRITTE LI X
112 | 2023 | GPHNRIUE | REFABHTINZTHRITTE LI BR
113 | 2023 | GEHTNRIUE | REFABHETINZTHRITTE LI BR
114 | 2023 | GDPINZRIE | RS ARHTIZRTHRIETE LI BH
115 | 2023 | GPHONZRIIE | RSP ARIHTIZRTHRIETE S0 HH
116 | 2023 | GPHINZRIIE | RSFPAGHIZRTHRIETE LI BR
117 | 2023 | GBHONZRIIE | RS AR IZRTHRITTE S0 BH
118 | 2023 | GPHINZRIIE | R¥PAGHIIZRTHRIETE LI HH
119 | 2023 | GPHONZRIIE | RS AR IZRTHRIETE S0 HH
120 | 2023 | GPETINRIUE | REFARIHTINZRTHRITTE LI BR
121 | 2023 | GPETINSRIUE | REARHTINZRTHRITTE S0 BR
122 | 2023 | GPETINSRIUE | REFABHTIZRTHRITTE LI BR
123 | 2023 | GPETINRIUE | REFABIHETINZRTHRITTE LI BH
124 | 2023 | GEETINRIUE | REFABHTINZRTHRITETE LI BR
125 | 2023 | GEHTINGRIUE | REFARHETINZRTHRITTE LI BR
126 | 2023 | GPHOINZRIIE | RS AERIHTIZRTHRIETE S0 HH
127 | 2023 | GPHOINZRIIE | RS AERIHTIZRTHRITTE LI HH
128 | 2023 | GPHINZRIIE | RFAGHIIZRTHRIETE LI BR
129 | 2023 | GPHONZRIIE | RS ARHTIZRTHRIETE S0 HH
130 | 2023 | GPHONZRIE | RS ARIHTIIZRTHRITETE LI HH
131 | 2023 | GBHONZRIIE | RS ARHTIIZRTHRIETE S0 BK
132 | 2023 | GQPHTNSRIIH | R AERIHTIZRTHRIITE S0 (e
133 | 2023 | GPHTNSRIIH | K AERIHTIZRTHRIITH S0 (e
134 | 2023 | GPHONSRIIH | RS AERIHTIZRTHRIITH S0 (e
135 | 2023 | GPHTNZRIIH | R AERIHTIZRTHRIITE S0 BR
136 | 2023 | GPHTNZRIIH | R AERIHTIZRTHRIITE S0 EE
137 | 2023 | GPHTNSRIIH | R AR ZRTHRIITH S0 BR
138 | 2023 | GDVINZRIE | RS AGHTIZRTHRIETE S0 HH
139 | 2023 | GPHONZRIIE | RS ARHTIIZRTHRIETE LI BK
140 | 2023 | GPHONZRIIE | RSFAEGIHTIZRTHRITETE LI HR
141 | 2024 | GPEONZRIIE | RS AERIHTIZRTHRITTE LI I X 2
142 | 2024 | GPEOINZRIIE | RS AERIHTIINZRTHRITTE LI I X 2
143 | 2024 | GPEONZRIIE | RS AERIHTINZRTHRITETE LI I X 2
144 | 2024 | QPHONSRIIH | RS AE BTN ZRTHRIITE S0 BSR4
145 | 2024 | QPHONSRIIH | R AEGIHTIZRTHRIITH S0 BSR4
146 | 2024 | GPHNSRIIH | RS AERIHTINZRTHRITIE S0 BS54
147 | 2024 | QPHONSRIIH | RS AERIHTIINZRTHRIITE S0 BSR4
148 | 2024 | GQPHTNZRIIH | R AERIHTIZRTHRIIE S0 BS54
149 | 2024 | GPHNSRIIH | R AERIHTIZRTHRIITE S0 BSR4
150 | 2024 | GPEONRIE | RS AERIHTIZRTHRIETE LI I X 2
151 | 2024 | GPHONZRIIE | RS ARIHTIIZRTHRITETE LI I X 2
152 | 2024 | GPEOINZRIIE | RS AERIHTIIZRTHRITETE LI I X 2
153 | 2024 | GPEONZRIIE | RS AERIHTIZRTHRIETE LI I X 2
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154 | 2024 | GPETINRIUE | REFAERHTINZRTHRITTE LI X
155 | 2024 | GPETNRIUE | REFARHETINZRTHRITTE LI 5 K )
156 | 2024 | GEHTINGRIUE | REFABIHTINZRTHRITTE LI X
157 | 2024 | GPEOINZRIIE | RS AERIHTIIZRTHRIETE LI I X 2
158 | 2024 | GPHONZRIIE | RS ARIHTIIZRTHRIETE LI I X 2
159 | 2024 | GPHONZRIE | RS ARIHTIZRTHRITETE LI I X 2
160 | 2024 | GEHONZRIIE | RS AEBHTIIZRTHRIETE LI I X 2
161 | 2024 | GDPINZRIE | RS AGHTIZRTHRIETE LI HH
162 | 2024 | GPEONZRIIE | RS AERIHTIIZRTHRITETE LI HH
163 | 2024 | GPETINRIUE | REFABIHTINZRTHRITTE LI BR
164 | 2024 | GEETINRIUE | RFARIHTINZRTHRITTE LI BR
165 | 2024 | GPETINSRIUE | REFABHTINZRTHRITTE LI BR
166 | 2024 | BEHTINGRIUE | REFABHTINZTHRITETE LI BH
167 | 2024 | GEENRIUE | REFABIHINZRTHRITTE LI BR
168 | 2024 | GEHTNRIUE | REFABIHTINZRTHRITETE LI BR
169 | 2024 | GPHONZRIIE | RS AGHTIIZRTHRIETE LI HH
170 | 2024 | GPHONZRIE | RS AERIHTIZRTHRIETE LI HH
171 | 2024 | GPEONSRIIE | RS ARIHTIZRTHRITTE LI BR
172 | 2024 | GPEONSRIIE | RS AERIHTIIZRTHRITETE LI HH
173 | 2024 | GPEOINZRIIE | RS ABIHTIZRTHRITTE LI HH
174 | 2024 | GPEOINZRIIE | RS AERIHTINZRTHRITTE LI BK
175 | 2024 | GPFIZmE | KGR RIIE S I0 BR
176 | 2024 | GPHTNSRIIH | R AEGIHTIZRHRIITH S0 (e
177 | 2024 | GPFIZIE | KREEAEGIHTIZR TR E S I0 BR
178 | 2024 | GPHTNZRIIH | R AERIHTIZRTHRIETE S0 BR
179 | 2024 | GPHNSRIIH | R AERIHTIZRTHRIIE S0 EE
180 | 2024 | GPHTNZRIIH | KR AEGIHTIZRTHRIIE S BR
181 | 2024 | GPHINZRIIE | RSPAGIHIIZRTHRIETE LI HH
182 | 2024 | GPHINZRIIE | RSPABIHIIZRTHRIETE LI BK
183 | 2024 | GPHONZRIIE | RFAGIHIZRTHRIETE LI HR
184 | 2024 | GPHONZRIIE | RSAGIHINZRTHRIETE LI HR
185 | 2024 | GPHINZRIIE | RSAGIHTIIZRTHRITETE LI HH
186 | 2024 | GPHINZRIIE | RFAGIHIIZRTHRIETE LI BK
187 | 2024 | GPHTNZRIIH | KR AEGIHT IR THRIIE S0 (e
188 | 2024 | GPHTNZRIIH | K AEGIHTIZRTHRIIE S0 (e
189 | 2024 | GPHTNZRIIH | KR AEGIHTIZRTHRIIE S0 (A
190 | 2024 | GPHTNZRIIH | R AERIHTIZRTHRIITE S0 BR
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Research progress and optimization prospect of constant boiling

distillation technology

Heng Ma'®

*Schoal of € hemical Enginearing, Qingda University of Scince and Technalogy, Qingdan, Chim

Abstract €

asperial di

the aeommopic sysem miveare,

which is widdy used in petroleum refining and chemical production. This paper revicwad the sdlection and
dhuraceristics of azacliing agents, and inmmduced the msearch pragress af bame and dhxad in demil. The

aystem compares the adv
bent

1 Introduction

cmh,gmlum-m,_gmmmm transter

1o separate ling system mixture, which &
commonly used inthe sctusl chemical production, widely
wsed in petoleum refining snd chenical product sefming.
When there are two cozealite inthe components or system
with elose relative volatikity, a » d.manuom the
ordinary distillation meth such systems, a large
retum ratio must be set by Momwcumxl distilistion
method, which imncresses e equipment cast and perstion
cost in the actusl production process and the cosnomy
reduced

Cozsoiling distillstionis103dd 3 third component with
a low beiling pomt, called an azeoiling agent or binding
agent, the new added companent can form 2 low boiling
point with one or two conpenents of the originsl systens,
destroy the original bailing sysiem, so that the dilemma
sq-mn qnm\ueﬂfeﬂwdy eparaied, the method.

ling) distll o 11,

ool delaton i mainly sitsble far the
sepuration. process of various orgamic conmpounds sd
hyclrocarbon oxides. At present, there i more research an
coboiling distillation technology in 17, and the new hest
punp and next iwwer technalogy are rebtively reported.

puper

This summarizes e lechnical method of
traditonsl disillsion process, new heat pun and heat

prospect of consta

2 Brief introduction of cozeoiling
distillation

2.1 Selection of the azeotherite

In the separation process of coceolile distilstion, the
selection of asealie agent plays a decisive role in the
separstion effect. The curently seporied  selection
rinciples of coboiling spent Pluinly inchude:

) The :r.kls.l sscaasalis dhould relesbly be

o msking

2 (.oweohle can swuﬂﬂldy affect the vapoe
Iiguid equilibrium relationship of e key components 1o
be

The caneolite forms with st least ane o two
in the origiml system, destoying the
cazolite syskem in the original conpanent. The newly
formed zcolite shoukl be mare thn 10 ¢ kower than
the cobuiling point of the coboiling e with the original
commpenent
I the new formation af cozeolite, the lower the
eazenlite content, can reduce the dosape and eirculation.
The azeolizer shell have small laent heat for
vaporation 1o save eneryy consumption, and the azeolizer
should have excelint chemical properties, with the

i3

punp, compares the ad fthe
next provess of mew hest pump, Mllnsdz:dmned
nstwre of the distillstion, snd provides theoretical
sefirence and basis for the inprovement ofindustrial
prduction separstion kechnology

*Carres ponding awhor. *1106938964 g com

of cheap price, sich raw materials, good

environmental protection

22Ck of

IFf ordinary distillstion methods canol meet the seqar ation
requiremems, special distilbtion methods such as
coboiling, exiraction or variable pressure disillstion can
be used Coboding distiltion has the following
characteristics™ relative to other separation m

ethods:
(1) The codboiling distilstion process & Highly
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Ultralight, Heat-Insulated, and Tough PVA Hydrogel
Hybridized with SiO,@cellulose Nanoclaws Aerogel via the
Synergy of Hydrophilic and Hydrophobic Interfacial

Interactions

Yuqi Xie, Zhaohui Li, Yowen Zhang, Yunjie Lu, Jianming Zhang, and Lu Zong*

porous hy

T

- the demsity should pot be too high in
soft wearable devices and soft robats. The

drogels pr

mmmmmnhwmmm
gem—), and due to weak interfacial

interactions mduﬂu sohvent fill rates, which sevesely limit thelr application in

rable ol

o hpbongds aze vemsatle, so b fhemal
iopcdainn sbilty of bydoagels i comisl,

Herein,
strategy o assemble ultralight, heat-insulated, and tough polyvinyl slcohol
(PVA)/S10; @ celulose manochaws (CNCWs) hydrogels (PSCC] via streng intersm
interfacial with hydrogen bondin
PSCG has an

structure from bubble template (=100 pm), PVA hydrogels networks

nsu-u 5 MPa),
bility, and strain.

o and specific heat capacity of pure water
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far  wearable  clectranic devices.
Constructing parous or topological struc

porous and tough hydrogel with an ingenious design provides a new vay for

wearable sofi-electronic devices.

1. Introduction
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lightweight and thermal inssbtion of hy
dragels. But parous and tapalagical stuce
ture in_ hydrogels iz sl at odds with
strong mechanical proje rties 19 Traditional
s hydrogels have dhreedimensional

structure formed during crosdinking
ar polymerization ™ These byl are ofien spplisd in the

dimensianal network structure, and have a brosd
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cal timues ™ drug delivery/*] and adhesion! Untl now, there
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ABSTRACT
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1 Introduction

Carban quantum dots {0QDs). 2 new kind of zeredimensianal
carbon nanamaterial with size ually des than 10 nm, have
attracted great atiention due to their excellent phatastabiliy, low
toxicity, and tunable Puarescmnce {FLY performanse: since their
first appearance in 3004 [1=3]. Howeer, OOk generally passess
single fuorescece emisan of bie ad gren within. short
wawlngihs regions, while preparing long-wavclength and fully
emissive CQDs with muliecalor furescence to brasden their
usages in high demanding ares ke light emiring diodes,

onics, and visbk-ligh phonatlyss

ommon. mechniam, pursuing mmenient synthetic sirlegy 1o

ﬁmcﬂ)smcﬂym:i)#mdm
Lo mriam af huge
e OIS, e fomimsacncs dimacbiisics we dosdy
selated o the inherent s hybrid graphiizmtion strcture of
arhon nuckus a5 well 2 their surface dekects, thus adusting the
et anbguraton aud patick rmaplology s vial for meing |
the huminescence Heeatom  doping, by
introducing wried heteroatoms ik carban sheieton, ahers the
mnmwuﬂ!m:mwnnhanm
phatocscital dectrans, which ansequently kads w0 dodbk
emission and spectral redstift of the carbon dot 1, 7.8]. Besdss,
fhe heteroatom functional groups inducing surbe defects st
regului he nart’ elecion transiton in kow energy regon of the

changing

(8. 10]. Therekore. heteroatoms doping has been comsidered  one
af and i o aptical
properties af CQDs by adjusting the surface state structure from

In addition, amang a varity af carbon resources, CIQDs
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Abstract  Cellulose fibers with different  sizes
would have wide applications in reinforeed palymer
composites if their fibefmatrix incompatibility and
the processing problem could be overcome. In this
study, micronized cellulose particles prepared from
fiuffy pulp fiber by ball milling arc characterized and
employed as reinforcing agents for cellulose particle/
polypropylenc (CP/PP) composites. The effect af cel-
lulose panticle size and filler loading on the compas-
ite performance are explored. Specifically. the pro-
cessability. erystallization behavior, tensile property
and water absorption of the composite are analyzed.
Results reveal that small particles with low aspect
ratio and large surface area are beneficial for improv-
ing the melting processing ability of the binary

blends, promating the erystallization hehavior of the
polymer matrix and decreasing the water absomption
of the composite specimens. Mareover, composites
produced with the milled particles exhibit improved
tensile strength, modulus and elongation a1 break
comparcd with those of the long pulp fber/PP com-
pasite. Incorporation of the coupling agent improves
the tensile property and water repellency of the com-
paosites due 1o the increase of interfacial compatibility
between hydmophilic filler and hydrophobic matrix.

Keywords  Ball milling - Pulp fiber - Reinforcer -
‘Water

ypropylene - Cr
content
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The expanding applications of cellulosic materials as
reinforcing or functionalizing agent for polymer com-
posites exhibit promising potential for property-tuned
and environmentally friendly materials. Different
forms of cellulose fibers and varied processing tech-
nigues for preparing bio-fiber based polymer compos-
ites have been intensively explored. developed and
applied in many fields (Ahmad et al. 2015; Huang
et al. 2020, b). The fiber length and aspect ratio of
the reinforcer play a vital role in deermining the
compounding processing property and the mechani-
cal performance of the resultant composites. Longer
fibers may exhibit better mechanical performance,
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[ ) Ghack for upcates | Cu-Co bimetallic nanocluster Mott—-Schottky
i £ e e 4, 2s, . IMEEFACtiON iNCreasing oxygen reduction reaction
@ activity in rechargeable Zn-air batteriest

Oiing Mong® Haoran Wang,* Fangfang Liu® Jianwei Ren,** Hui Wang &
Xuyun Wang® and Rongfang Wang**

The rasonal design of biuncional caygen mducton and caygen svoluson slecrocatilyss wWith high
perioamance i oucial in develoning sechangeatbe Fin-air batieries. In this work, a Mott=5Schotticy Clsce—
Gy, MHPCF catalyst with 2 bullt-in elecyic field was prepased oy ancharing CuiCo emetalic ensemibles
an Mee-dimensional rogen-doped porous camon nanoshest fameworis. Expesimems reveabed
a tendency of spontanecus sie dxon ansier betwesn the CuiCo bimetallic clusters and emposed reaction
netics by the buili-in eleciac field. Afier the reasangement of ebectrons, an ebectrophilc region and
a nucheoginilic segion were jormed an Te Cu side and Co side, respecinetly. Consequently, The adsosplon )
descmton behasios of Op, OH, and coypgen-contining imemnediates on the catadyst suriace wee
optmized Meamstibe, the nivogen-doped carbon manoshest feemensori with 3 hismechicd posus
swuciure and high specshc suriaoe 2eea also acosheaied e mass wanspodi. S 2 resuli the oxygen
mucion secirocataliftic reacion on e optimal © uso—Con o/ MPCF cxalyst ssmiple shibited an onset
potetinl of @57 V and a low Tadel dope of 42 70 miv dec— under sliciine conditions_ in owsrpodentinl o
BO% i was obsered at a cwrent density of 10 mb om™? in the elechocatdyic ooygen evdudion

Pl Lond Dbt dviedr 2002
Boapnad Tla Janiisy 2023

Pt o 14 Febomry 2033, Dovwondid by SHANDONG UMY ERSTTY om YI7/2005 T2594% A0,

iy iy maction Besdes, e 2n-ar batiery asseminled wilh e developed Moti=-Schotty Cuco-Concd HPCF
oY TTerr—y bituncional owygen slsctracatabek dicplaged promisng pote mial and kong-tenm durahility in pecice.
Introductinn participating prooess, whene arious ygen-contining inter-

Mowadays, the heavy conmmmption of fossil fuels is chalkenging
The development of efficient energy comemsion and stomge
technolgies has beenanticipated o tackle those crisis ™ In this
aspect, the rechargeable Zneair battery (£AE) represents one of
the mast promising renewable devices due toits high theoratical
specific energy density (1086 W b kg™ ), ensimmmental friend-
liness, and high safey.'™ However, the current practices in
developing rechargeable LaBs often lead to lowenergy and power
den sities, which mainly liesin the difficulty of fully realizing the
efficient conversion of chemistry and elecricity thrmough the
electrocatalytic prooe ses of the oxygen reduction resction (ORE)
and moygen emlution reaction (OERL™™ % peci fically, the oxygen
electrocatalytic reaction at the cathode is a complex three-phase

mn;u:ahn-n;r nuﬁrm{h—hlw collope of hemical
iy of Scenw and Techaology, (Ragdon a2
m:-—l-wdnr
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mediates e OH®, 0% and OOH®), multiple adsorption/
desnrption steps and complex multielesctron tansfer prooe ses
of the producds contribwie ogether to the slow ORR and OER
kinetics.™" Although platinum group metal | AW Fhased catar
kst such as RuOyfirls stll perfform well in ORR and QER
processes, ' their high costs severely limit their largescale
applimtion possibilities in rechargeable 24k Therefore, it is
imperatie to design and  develop non-PGM electrocatalrsts with
hifurnctiona] catalytic activity and high durability '™

As is known, the eledronic properties of the chosen catalysts
determine the intemacting modd of resctants and interme diates
with the catalyst surface, which is eventually represnted by the
catalytic efficiency.'™™ With the synergistic effect of 2 himetallic
systen o neduce the energy bar rer between inermediae species
in e ORR, several early studies enhanced the electrocatalytic
performance of MIN-C materials by incor porating binary metals
inte the inrganichrganic network.™®  Meanwhile, binary
metals were classified into metal heerssiructures, metal solid
salutions, and inermetallic compounds.™ For instance, Chod
etal * demonstrated that the catalytic activities of Ptolesters and
tr be a good strategy®® Purthermaore, nitrogen-contining
carbon supparts with open hierarchical porous strdures can

4 Makr Cham A, 2023, T, 4717-4723 | 4017
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