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\I\ I' I ,1,/\ was attached to Si0 2 using "grafting to" method by varying the mass ratio of raw materials and altering the order of dropping solution in the 
I'~I I Ci ion . The different performances of modified nanoparticles in the matrix can be ascribed to the conslruclion ol' diiTcrcnt topologies. 
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In lids conll'i hu tion, we reported the formation of poly(r:-caprol;u.:ltu tu) 
llciii'OI'I(N vlo suprmnolecular hydrogen bonding interactions. It was I(Htnd 

thnt lhc poly(.:-caprolactone) networks displayed good shajJC mcn111ry 

pn >pel' I ics. 
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A series of neodymium organic sulfonate complexes possessing charactcrislics or ctdioll· 

anion ion pair can form cationic active species with tunable electroncgalivily nnd Klul'l l' 

hindrance, which could be applied in synthesis of high cis- l ,4-polybutadicne ('N .'i" u). 
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In order to effectively color PMIA, the introduction of ether bonds into mdtt-tll'lllll ld 

backbones was investigated. The preliminary results suggested that both l.hc upl11kc 

of cationic dye and color fastness values of the copolymer were much better lhtll l 

those of the hornopolyrners. 
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'l'hcruw-scnsWw Micrugcls Supported Gold Nanoparticles as Temperature-mediated Catalyst 

Xiun .linu / ,hou, I lui P..:11g I ,u, Ling-Li Kong, Dong Zhang, Wei Zhang, Jing-Jing Nie, Jia-Yin Yuan, Bin-Yang Du, and Xin-Ping Wang 

'l'lil•t'llltl Hl'IIH I I Iv~ 11 1icroguiN supported gold nanoparticles could be used as 

IL'" 'I'''IItill ll' mud lu i ~tl eululysl. They swelled or collapsed at the temperature below or 

ll llllVt• ll llli l' VI''I''I'H, NO dil'll1sion and adsorption of the reactants on AuNP surface could 

hl' i'l'l',ll llt ll'tl , l'l'Hid ii llg in a controlled rate of catalytic reaction. 
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Enhanced Crystallization Kinetics of PLLA by Ethoxycarbonyl Ionic Li(Juid Modified Craphene 

l'e i Xu. / ,hao-Pei Cui, Gang Ruan, and Yun-Sheng Ding 

'l'he Numplcs conta ining IL possessed h igl~er growth rate or PLLA spherulile 

iltun nc:<l. PLLA did. The change of aN relaxation or PLLA/ ILIC: rn nnd 

l' l,l,i\/2Gra followed basica lly the same trend al. 11 0- 140 °C. PLLA/Gm/IL 

1111 <1 11 li1stcr crystall ization rate than PLLA/2Gra bccaus<: o r Gnt- IL interaction 

1111<1 more nuclei density. 
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Tile ph11se ln111s ilioo behav ior li'\Hn rncsophasc to crystalline phase has been studied by using 

letllperalure-dependcnl polarized FTI R and DSC measurements. The crystall ization process could 

he in llucnced by the melti ng or mesophase. In the heating process, the mesophase partly melted 

:~nd immediately changed to crystalline phase of a or a'. 
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Influence of Chain Architectures on Crysta llization Behaviors of PLLA Block in PEG/PLLA Block Copolymers 
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The overall crystallization rates ofPLLA blocks decreased 11wrhxlly as lollowing: MPEG-b-PLLA > 4PEG-b-PLLA > 4PLLA-b-PEG. 
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The In-plane Orientation and Tlicn nnl Ml'rhanical Properties of the Chemically I midized Poly imide F ilms 

Zhen-He Wang, Xing Chen, lloi-Xio Ynnp .. ,IIIII II\ / ,l11111,111 1d Shi-Yong Yang 

The chemical and aggrcg;~l ion s l r11 ~ 11 11'l•H ol' polyll ll'l 1'1 11 ii11H i1 111'i11g dwrnical imidization and thermal imidization have been investigated systematically. Chemical 
imidization can enhance i11e in·pli ll"' ll l'i l'lll lil lll ll lll it l lnhlhi l plnslici;o;ulion and decomposition of PI fi lms. It provides a pathway to produce advanced PI fi lms 
with higher modulus, higher sl r~ • lp.lh 11 11d IIIIIJ' III II 'Iill, 1111 IV\' I Ins lower ( "T'l\. 
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Synthesis and Compressive Response of Microccllu lar FuamN Fnhl'lt·nlt,cl fi 'HIII T hN'mnlly 11: xpaudablc Microspheres 

Rui-Zhi Zhang, Ju Chen, Mao-Wei Huang, Jian Zhang, Guo-Qiang Luo, Llno-/ ,hun Wll llfl, M1•l .1111111 I ,I, Ui! 11111 Slii'll, nlld I .inn-Meng Zhang 

One-step heating method is introduced to fabricate microcellular Joams wilh various dull llilll•H lhtllll li<•l'll l!l lly llXIlii iHinblu 111icrosphcrcs (TEMs). All the foams 
exhibited good compressive behavior at both quasi-static and high strain rates. Willi dunslty 1111'1'\'lllil ll fl, lli1• lll11d11 1'11lu ul"l i;cl, slrcngth and absorbed energy were 
more prominent. 
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Fonn~•tion of Poly(c-caprolactone) Networks via Supramolecular 
llyd rogcn Bonding Interactions 
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A hNh·act ln this contribution, we reported a novel approach to crosslink poly(~:-capro lac lone) ( Jl('L) vio supra molecular hydrogen 
bonding interactions. First, a series of octa-armed poly(~:-caprolactone) stars with polyhedral oligomeric silsosquioxane (POSS) cores were 
Hynlhesized via the ring-opening pol¥merizations. Thereafter, the arm ends of organic-inorganic slur-sliupod I'( 'LH were reacted with 2-(6-
isocyanatohexylaminocarbonylamino)-6-methyi-4[1H]-pyrimidinone to obtain 2-ureido-4[ l/ / j-pyri111 idollll (LJ I'y)-tenn inated PCL stars. 
Nolably, the UPy-terminated PCL stars were physically crosslinked, which was evidenced by me1111H of' dyu11111 ic mechanical thermal 
una lysis (DMTA) and rheological analysis. Owing to the formation of the physically-crosslinked nolworks, lhu orguuic-inorganic PCL 
slars displayed significant shape memory properties with about 100% of shape recovery, wh ich wus in nwrkod co111rus1 lo I he PCL stars 
without UPy termini . 

l(cywords POSS; PCL; Physical crosslinking; Shape memory properties 

Clb•l·ion: Xu, S.; Chang, P.; Zhao, B.; Adeel, M.; Zbeng, S. Formation of poly(c-caprolacl:one) nclworks '''II HIIPI'II IIIil loonlllr hydrogen bonding 
inlc•·aclions. Chinese J Polym. Sci. 2019, 37, 197- 207. 

INTRODUCTION 

Shape memory polymers (SMPs) are a class of important 
smnrt materials, which can adopt programmed, noncqui­
lihrium temporary shapes and then return to their pcrmanenl 
t-dlll pcs whi le exposed to external stimulus.11 71 SMPs hu vc 
it11porlunt applications as sensors,IR.I actuators,l'> l nnd 
hiOi ncd ical devicesJS,lO- IZJ For thermally- induced SMPs, lhe 
lil llow ing structural elements are required: (i) network 
Hii'IICiurc and (ii) soft segments, the conformation of which 
;un bu switched with thermal transition temperatm es such as 
gloss lrunsition temperatures (Tgs) or melting temperatures 
('!',,s ). Under most of the circumstances, shape memory 
11ul works nrc lo rmed via chemical crosslinking approach, i.e. , 
mucro1n0lt:cular chains were chemically interconnected wi th 
;ovalenl bonds. Chemical crosslinking can afford stable 3-D 
nelworks; nonetheless, it is the origin of insolubility and 
infus ibility, which prevents the materials from further melt 
(or solution) process ing and recycling. By contrast, physical 
crosslinking is recoverable, allowing remolding of the mate­
ria ls accord ing to the assignment of shape memory devices. 
In the past years, there also have been a number of reports on 
lhe formation of shape memory networks via physical 
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cross linking approach. Onu ol' lliu phys icully-crosslinking 
strategies is to sy n l hes i~u lil li.li ll' li il ill i-sugrncnlccl (or multi­
block) coro lymcrs .l 1 ·~· 1 1 1 l11 lhuHu lllulli-sugmentcd (or multi­
block) copolymurs, lhu hurd sugnH.lnls (or blocks) would be 
domixed tiH lho mk:mdomnlns tt nd octcd as the physical 
;msslinking situs whul'i.liiH so l'l sogmcnts (or blocks) con­
IIUCiod lo llio udJuuunl cross llnking s ites behaved as the 
swilching ulltliiiH lo ill qHII't Ulllropic elasticity to the mate­
riu ls.11'11 For pliyH icully-croHs linkcd networks, it is required 
lhul lhu uruhitucltlrus huvu sul"licicnlly high thermal stability 
and dol(ll"l llll lion l'i.lH iHill llCC. 

Poly(1:-cupro lnclonu) (PCL) is one of the mostly investig­
ated po lymurs und it lllls been widely applied in a variety of 
biomedicu l iiulds. In lhe past years, there have been ample 
literalures to ruport lhc usages of PCL and its modified 
proclucls us shu pu memory materials. For the use as implant 
materials wilh shape memory properties, PCL has two ad­
vantages: (i) ils recovery temperature around the body tem­
perature and (ii) its biodegradability.l15l To exhibit shape 
memory behavior, PCL must be efficiently crosslinked. 
There have been a great number of reports on the crosslink­
ing of PCL with various chemical approaches. For instance, 
photo- or radical crosslinking with PCL telechelics carrying 
acrylate ends,(16- 19l thiol-ene radical addition,[ZG-22] Michael 
addition,[23l the reaction of isocyanate with hydroxyl 
groups,(24-26J and Diels-Alder reaction[27·28l have been used 
to obtain the crosslinked networks of PCL. More recently, 


