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I J) C!\l l,i ugu l ~d polymers have emerged as a novel class of materials for converting solar energy into chemical r·ucls due t.o their highly tunable optoelectronic 

J)I'OJlOI"IIes. The 2 D conjugated framework with in-plane periodicity provides a simple yet powerful platform lo r studying structure-property relationships 

lh 1111 lhu ll lo lccular leve l. This article highlights recent progresses in developing various ultrathin 20 polymer nanoshccl.s lo r solar fuel generation . 
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l) IITathin 2D Conjugated Polymer Nanosheets for Solar Fuel Generation 

X i11-L..:i Zhang, Lei Wang, Liang Chen, Xiao-Yu Ma, and Hang-Xun Xu 

I) conjugated polymers have emerged as a novel class of materials for converting so lar energy into chemical 

lt1cls due to their highly tunable optoelectronic properties. The 2D conjugated framework with in-plane periodicity 

provides a simp le yet powerful platform for studying structure-property relationships from the molecular level. 

T his article highlights recent progresses in developing various ultrathin 2D polymer nanosheets for solar fuel 

generation. 
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Tumor Photothermal Therapy Employing Photothermal Inorganic Nanoparticles/Polymers Nanocomposites 

Shu-Wei L iu, L u Wang, M in Lin, Yi Liu, L e-N ing Zhang, and l-lao Zhang 

Inorganic nanoparticles and polymers are the most competi ti ve phololhcrmu l r.:ug.:nls considering 

high photothem1al performance and good biocompatibili ty. T heir <:<ll llhiuul iou Cllll eiTccl ively 

integrate their advantages to play a great role and fu lfi l l the rcqui1·emunls o l' higli phololhcrmal 

performance and good bin-security, making it possible to achieve .:omplulc• uhl111 inn ol' l tnnors. 

Chinese Journal of Polymer Science, 2019, 37(2). I I 5- I 28 

https://doi.org/10.1007/s 10118-019-21 93-4 

rticles 

Improved biocompatibility, bio-securi ty, blood 
circulation time, tumor uptake rate and enhanced 
theranostic perfonnance. 

Inorganic NPs/polymers 
nanocomposites 
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Multifunctional Cholesterol-modif ied OcndrhnN'N l'u•• 'I'II I'W'itlcl Dr11 1~ lh1llvcry Il l Cancer Cells Expressing Folate 
Receptors 

Fan-Fan Fu, Ben-Qing Zhou, Zhi-.lun Ouyang, Yi 1.1111 W11, .111111 \'l/ \111, r-. 11111' W11 ~1 \i J I II , .1 111 I h11111 X in, nud X i11ng- Yang Shi 
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Cholesterol-modi fied mulli l'unclional dentli·inlUI's t'llll l l\1 

used as effective nanocarricrs lo cn.:upsululu 1 11 11ydro ~.v 

camptothecin, a hydrophobic anl i.:un.:cr dl'IIH· lly 11111tl i 

fiy ing the fo lic acid l igand onln lhc dcndrin•vr IHII Iill'tl 1'11111 

polyethy lene g lyco l spn.:cr, I he dcv.: lop~:d dt'·llth i 111111 hiHII'd 

system enables lurg<:lcd dcl ivcry In t'l ll ll'tiJ t' t• llll lll l 'l 

express ing li • l :~ l c rc.:cplurs. 
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Preparation and Chnnu:ic•rl:,nilon uf li'INdhlr, Transparent and Thermally Stable Aromatic Co-polyamides 

Jose Anton io Tec-Silllch~:z, i\ lld l'l\s l v1l 11 ( l l l vu i\ l'i11N, M111111cl 1\gu i l n r-V~.;ga , Juan Valer io Cauich-Rodriguez, and Jose L uis Sant iago-Garcia 

Aromatic co-polyamiclus wcl'<: N)'lil li<•ll l t t•d liy \'tl lllhio i lll ' 

two diacid monomers uoulniui 11p, hull,y lll'lltl lull P,I'IIIIJ1H, 

having high transmillancc, ll ~.;x ihi l ily , 11 11d l lil•l'li lll l sluhi l il y 

for applications in so lar cd ls. 
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A Co111pnrnOvc Shuly un l~nmlsion Polymerization Processes of Styrene In itiated by Water-soluble and 
OII~Nnluhk lultlntors 

Xluo ,l lli f! 1,111, Vu li t• 'J'Ii111 , 11 11<1 Yung-Chcng Lu 

' l ' ill llll ~,i l l ' l ll ll l ll ll ii l l vl' Nludy on lho cmulsion polymerizations initiated by water-soluble and 

1111 tllli lil il l• ill ill ll illl s, l'VIdullccs nrc provided to the generation of free radicals in micel les when 

111111111 ol l ·llll lllh ll• ln ll ill i iH', i\dvanlages of using oil-soluble initiator in emulsi fier adaptability 

1111!1 JIII II II II'i l 'lll l liiil ill'c ulso revealed. 
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( 'mupnrative Studies on Proper"ties of Polymers with Bulky Side Groups Synthesized by Cyclopolymerization of 
u,(l)- l>icncs and a,w-Diynes 

Hlillll"l •\ :i Song, X iao-Y u Liu, Hao Zhang, Zhi-Sheng Fu, .Jun-T ing X u, and Zhi-Qiang Fan 

1111111' polymers containing five-membered rings in the 

llnckhollc, w ith or w ithout conj ugation in the backbone or 

l lic p~:ndcnt groups were synthesized by cyclopoly­

'ilcr i·t.ul ions o f subst ituted 1,6-heptadiynes and 1,6-

licplnd ienes, and their chain stacking behav iors were 

;lllllJl:Jr.:d. The polymers w ith conj ugated backbone need 

llltll'c space for chain stacking. 

( 'hlucse .Journal of Polymer Science. 21119. 1 7(2). 11/IJ- 151) 
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l>ynnmic Monte Carlo Simulation on J>olymcrizai'ion of Encapsulant 

,l\ 11 ( 'hcn und .l iong-Hua X iang 
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'1'111<'<' ld111ls or monomers are simpl ified into the t:urre~po11d i ng .:oarse-grained 

ll llld<IIH wilh d i iTcrcnt numbers of f unctional groups. When an unreacted bead 

II JlJl l'tlll l' lws n11olhcr unreacted one, a reaction takes place bctwccn lhose beads under 

l'lll'lll i ll l 'OIIdili \>IIH. 
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Modeling of the Mechanical Properties of Blend Based Polymer Nanocomposites Considering the Effects of 
Janus Nanoparticles on Polymer/Polymer Inter face 

Esmail Sharifzadeh 
Developed Xing model corresponding to 

polymer/polymer interface region 

Blend based polymer nanocomposites comprising nano­
particles at their interface can be considered as a system ,,r 
three parts: phase (1), phase (II), and polymerlpolym.;r 
interface region. Consequently, the interface region is 
modeled separately and then combined wi th the ll>uin 
developed Kolarik model to predict the meeh:n>i<:ll l 
properties of the system. 

Chinese Journal of Polymer Science. 20 I 9 . .17( 2), I fl./ 
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Corresponding model stn 1ctu re 

Rheological P roperties of Polynm hll•: 11:xpill'luwuhil Htudii1N nutl ( 'ouNHhd lvt· Muclcl i n~ 

Cyprian Suchocki and Ra lid Mnl :~ k 

A newly developed conslil uti v.; luw IN II Jipl h•tl ltll'lijllilll' ti ll • illt •liH<ili ll lilt lllllilt•ll l lu•lllll l111 111 
polyamide Pi\66 suh,i<:et<:d lo llHHil'lll ll• ll lltl lfnl\'' !< II III II~ ll iil ll illtl ill il i!~l ' l l l ll •~ ~ 1 11 • 1! ll ilt•tiJ IIIHI 
hysteresis loop, slrll ill r11 lu <il'Jl>'IHhiiii',Y• llllfi II I I I '~~ ll•lll \11111111 IIIII ldt'l lilllt ll il llli l Il l ll lllli 'illl l 
constants and lh<: linilu ulutlllll tl lii tpll•llll'llllllltll l lll l' il lliiiiii<Ht•d 
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Improving the T henunl ( 'ontlud lvlty nnd Mechanical Propet·ties of Two-component Room Temperature Vulcanized 
Silicone R ubber by lt'illitt~ wl j h llydrophobically Modilied SiOz-Graphene Nanohybrids 

Bo Yang, Shuang-llong /.hu11g, Yi Jll'IIK /,oo, Wun·Shi Mu, (iuo-.lia I luang, and Mao-Dong Li 

Si02 nanoparticles were cooled \li t l i t~ Hill ll1cu ol' gl'llphcn<: oxide to get the Si02-G 
compound. The Si02-G was rcsllll'.;d 11 11<1 okophylie 111ndi li<:d lo prepare hydrophobic 
modified Si02-G (H M-Si02-G). 

Chinese Journal ofPolymer Science. 211 19. 3 7(2}. 189- 196 

https://doi.org/10. 1007/s 10 118-019-2 185-4 
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U l~ ·rathin 20 Conjugated Polymer Nanosheets for Solar Fuel Generation 

X Ill· l ,ul / ,h u lt l.!, Lei Wang, Liang Chen, Xiao-Yu Ma, and Hang-Xun Xu* 

I '111111'.1'1' , ll'!ltl1'111,>' r!f'Scieuces Key Laboratory of Soft Maller Chemislly , Department of Polymer Science and Engineering, Hefei National Laboratory for 
11111'.1'11'11/SI'il•nr·l·.,· 1111/te Microscale, University of Science and Teclmology o.l China, Hefei 230026, China 

A hNh 'lld' Two-dimensional (2D) polymers are fasci naling as they exhibit unique physical, chemical, mechanical, and electronic 
jliOJll.ll'lies that are completely different from those of traditional linear or branched polymers. They are very promising for applications in 
l' li lll lysis, separation, optoelectronics, energy storage, and nanomccl icinc. Recently, ultrathin 2D conjugated polymers have emerged as 
udvunct:d materials for converting solar energy into chemica l energy. The inherent 2D planar structure with in-plane periodicity offers 
tllltny lculurcs that are highly desirable for photon-involved catalylic energy conversion processes, including high absorption coefficients, 
lnrgu su rl'~tce areas, abundant surface active sites, and cf'licicnl ch11 rgc separation. Moreover, the possibility of finely tuning the 
oploelcctronic and structural properties through precise molecular engim:ering has opened up new opportunities for design and synthesis 
ol' IIOVcl 2D polymer nanosheets with unprecedented applicalions. llerein, we highlight recent advances in developing ultrathin 2D 
;onjugatcd polymer nanosheets for solar-to-chemical energy convcrsiotl. Spcci licnlly, we discuss emerging applications of ultrathin 2D 
l'Ot1j 11gated polymer nanosheets for solar-driven water splilling and ('( }2 rcdut:lion. McunwhiiL:, ful urc challenges and prospects for design 
11 11d synthesis of ultrathin 2D conj ugated polymer nanoshucls lhr solur i'uul uuncralion arc ulso included. 

l{t•ywurds 2D polymers; Conjugated polymer~; Nanoshccts; Photocatalysis; IJncrgy convcrsion 

( 'ltn tlun: Zhang, X . L.; Wang, L. ; Chen, L. ; Ma, X. Y.; Xu, H. X. Ulh·athin 2D conjugated polymer nanoshccts l'or solar litel g.;n.;rn lion. Ciliuese J. Polym. 

Sl'i. 2019, 37, 101- 114. 

I N'I'RODUCTION 

'!'he hourly energy delivered to the Earth from the sun is 
;qui va lcnt to the energy consumed by human beings in an 
unl ire year. Therefore, efficient conversion and utilization of 
No lnr l:ncrgy is a promising solution to address the increasing 
,\I IVironmcntal issues caused by the consumption of fossil 
li1uls nnd the worldwide energy crisis.(l- 3] However, as a 
k i11d oi' di ITus ive and uncontrollable radiation energy, solar 
lllWrgy hns to be transformed into other forms of energy 
hulilru il <.:a n be stored, transported, and conveniently 
11l i l l ~ud . ( 'onscqucntly, advanced strategies for efficient solar 
\.liHli 'I\Y l:O II VUrsion and storage are crucial for a sustainable 
l'll llll'\l, ' l'hu most common concepts for solar energy 
mnvursio11 uru so lar-to-chemical, solar-to-electric, and solar­
lo-lhU1'11 1id UIH.lJ'IW <.:onversions (Fig. 1). For example, solar 
Jnurgy cun bu trunsformed into electricity via photovoltaic 
;1'1\.:<.:t wilh Hllllliconducting materials in solar panels; it may 
yiuld slo•·uhlc 11 11d lransportable chemical fuels through 
arl ili<.: ia l pholosynlhes is by mimicking natural energy 
convers ion process in green plants. Moreover, solar energy 
can be convcrled into concentrated heat for power 
•cncration, water des a! i nal ion, or even cancer therapy. [4l 

The past decades hav<.: witnessed a great leap in the pro­
•rcss of solar energy conversion techniques, especially in the 

*Corresponding author: E-mail hxu(£Yuslc.cdu.cn 
1(\:ccivcd September 14, 20 18; Accepted Oclobcr I I, 2018; Published online 
November 12, 2018 

discovery and development of new materials and 
systems.[S-8] Conjugated polymers generally consist of natur­
ally abundant elements such as C, 1-1 , and N. They have been 
regarded as very promising candidates of low-cost and eas­
ily processable materials for solar energy conversion.[9- !7] 
The most distinct feature of conjugated polymers for solar 
energy conversion is that they can be constructed from dif­
ferent building blocks with various bond-forming reactions. 
Therefore, the optoelectronic and photophysical properties of 
conjugated polymers are highly tunable and can be designed 
systematically through precise molecular engineering.l18- 23l 
This merit could be well exemplified by the study reported 
by Cooper et a!. in 20 J 5, in which they synthesized 15 dif­
ferent conj ugated microporous polymers from four 
phenylene and pyrene monomers through the Suzuki­
Miyaura coupl ing reaction. These as-obtained conjugated 
polymers exhibited different optical bandgaps from 1.94 eV 
to 2.95 eV with tunable photocatalytic water splitting per­
fonn ance, indicating that conjugated polymers are very ver­
satile materials for solar energy conversion.[23l 

As a subclass of conjugated polymers, two-dimensional 
(2D) polymers are particularly intriguing for solar energy 
conversion. They are receiving more and more attention be­
cause of their remarkable physical, chemical, mechanical, 
and optoelectronic properties.l13•14•24- 26l Currently, 2D poly­
mers represent a large family of synthetic polymers with di­
verse structures and applications. Especially, the ultrathin 2D 
conj ugated polymers nanosheets (< 10 run in thickness, 


