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A% 3 #k: Zhe Tan, Lin Zhang et al. Polyamide membranes with nanoscale Turing structures for
water purification. Science 2018, 360, 518-521.
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4. Science: KB A MR TANDT ARG R !

A B & 8 B 5 B

F—1FF: A&

BIREE: FH. FHHE
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A Lk : X.Zhou, X. Y. Li, K. Lu. Enhancedthermal stability of nanograined metals below acritical

grain size. Enhanced thermal stability of nanograined metals below acritical grain size. Science2018,

360, 526-530.
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5. Nature: B TRAEBTFHBAEMAHKKS !
H—¥45. LR AF
Stk AR, ERE. TE )
WRAEH : TR RAE. R, 2EF

IEAFTHRAE., RABRAEL, SRHRAASEEFRALEE,
HREET ReNBETWET R RER, FRINT —HAEE FTRIZNIEK
B BIMEHERAS T —AA— A HEEEEAN Nat L THRY, HRRAZHR
BRI AAREHEKGHAKEE THT RREE, RATAEETMRE R
Z [A) B X AR IR

AFM simulation

A4 S_#K : Jinbo Peng, Li-Mei Xu, Yi QinGao,En-Ge Wang, Ying Jiang et al. The effect of hydration

number on the interfacial transport of sodium ions. Nature 2018.
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6. Science, #5%4k# K I8 &k & R k!
F—Ffr: LEKF
$—1EHE: Figme, B3R, THT
BINAEH . 4. Henryld. Snaith. Wei Zhang

EAF 45, FEESFE A Henry J. Snaith, 3% [E 7 2 A % Wei Zhang B A
BAE, BRERRA MM —RAEK” BRALERT L2 EEN, ZHT TR
Bl B o SRR BT 5 B RO EAG 454K 8 A PH RE B o 28 18 2k R 0K AN 5] AL, 18 3T 454K
FHRBHW _RER, NTIHEESKRT BETELXAXBRERER, FREMET n
B, RALHARXTEHEHRT KA TR E SRR AERE (1.21V) , &
£y e v £ 2| 21%.

RSN K PRAER th 28 4540 L anTd |

Adv. Mater., 2017, DOL: 10.1002/adma 201604758

AHKE. AEER
Adv. Mater., 2016, 28, 10718.
Adv. Funct. Mater., 2018, 26, 3508, 20.2%
EREMANEIE ~19%
Adv. Energy Mater,, 2016, 6, 1501890,

. REER

ACS Nano, 2014, 8, 10161,

@ AR KT R IR A

A4 I #K : Jinbo Peng, Li-Mei Xu, Yi QinGao,En-Ge Wang, Ying Jiang et al. The effect of hydration

number on the interfacial transport of sodium ions. Nature 2018.

7. Science: @A WLFHEH £k E A A
B—BA REAF
F—1EH: HE=. ZHE. TH
#TAEH: BLER, FWX

REAFRCR., FRRARTERTF AL KT 22BN EHGHRY %k
A, BAA A BaTiOs M Lk it b, XKL HINGHY AR EF A FEMIE.
FREER, RRERF, BEZESMH. WEILEA. EVMEHLFRLEEX
HIER, EaRZENRR, 455N ZRAZHAL REHNFT TRE RN L,
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Metal-free perovskites
Ferroelectricity primarily arises from the Ferroelectricity in the matenials of Ye et al.
displacement of the Tr* ion from the center primarily stems from the order-disorder of
of the TiQ, octahedron in BaTiO,. the polar diamine cation.

%% L #k: Heng-Yun Ye, Yuan-Yuan Tang,Peng-Fei Li, Yu-Meng You, Ren-Gen Xiong et al.

Metal-free three-dimensional perovskite ferroelectrics. Science 2018, 361, 151-155.

8. Science: A KA F FHMETFRE!
E—Bfr: EHKR¥
% —1fE#: #Z&. OlgaGarmash
#FAEE: EH

RERFIRRAAERRIAAEET KELBIRT LB FHRE-ZF
fe-K=ZTUREAE, BT @A TRIKMBER TR, w32 HTEAIH
BT REAUFENS: — N RAERRY TR ZF s THAME, BLAR
WRRENGT#H, #THATEHEMRKR YT, —FHELS THEMRRK-—F &
Al EB R ES S A K; —RRTUE, Lt (Fl R (KE 2R AL a0
T mAZAE, FREAVAAAFTHT. XARE R IT R I6BR
B R AR T BTN R SRR .
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%% 3 #k: Lei Yao, Olga Garmash, Lin Wang et al. Atmospheric new particle formation from

sulfuric acid and amines in a Chinese megacity. Science2018, 361, 278-281.

9. Science: X R T¥# & COF 894 MR 5 &M Mir!
g2l ZMNAF
F—1E#: BRK
WiREH: £H. FMRE. Omar M. Yaghi

EMNAFEAHZ. AEAFIME R HZUF M AFETH 2% Omar M.
Yaghi ##& A 1F, KA T —FF %I E#EEH A K AR T #& COFs iy H3E 4 5%
W, AARTH% COFMARITRTHNEE, Fit, sRAZATERTREN
COF 2 g & M E H MR AT, & & LAY db (R 15 22 dd XRD 47 41 2048 ¥ LLik 2 0.083 nm
W R,

COF-300

02

- O
Crystal
surface

+R-NH,

Crystal surface
Growth modulation
The aniline excess promotes imine bond reversibility.

A% L #k: Tiangiong Ma, Eugene A. Kapustin, Wei Wang, Junliang Sun, Omar M. Yaghi et al.

Single-crystalx-ray diffraction structures of covalent organic frameworks. Science 2018, 361, 48-52.
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10. Nature: & /5 57 & 49 DNA-SIO2 £ 4 th R A4k !
%— 0. TR g R A AR B
F—fE: AR, KIE, EFFH
BMMEH: HEE,

oI b R R A BE AR R BT 4 A vl fu 52 B L & AN ON AL K BRI A A 1F
F| F Stcher £ A& T DNA 37 40x DL JTAR 2t A48 B9 28 72 . I A Stéoer %, & T
& 71 % E 7 DNA-SIO2 & & 49 k#7148, LI T & DNA T 44 Hmy 1-3D A %,
# DNA KB AR ITRET #rid B, 4 & SiO2 K EMMHARIEHAT M.

o

A

- 5 ot Y ',}', y
'.L A
‘g

% % I #K : XiaoguoLiu, Fei Zhang, Xinxin Jing,Hao Yan, Chunhai Fan et al. Complex

silicacomposite nanomaterials templated with DNA origami. Nature 2018.
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11. Science: T LA, iz FE !
F—Ef: FPEREAF
F—EH: HARE. SEE
BIRAEE: EEHF

LERBAFELSFANBRET —HERTLABLTR. ZRURER R
ErEmLEN C-H &, EMFTF AN, KIATWNFEY KB E 6 Wet ik
R K RIRB R A R, B EARE SR T #F (LMCT) 4 (7 #t B {r 5234
R, EmMORNEHTFEGEENRKA D dETM, A B EEXTUEY
SR THBEMRN. XAFEEALELR, KETAROECREELNE,
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GRRCESY
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£ L #k: Anhua Hu, Jing-Jing Guo, Hui Pan,Zhiwei Zuo. Selective functionalization of methane,

ethane, and higher alkanes by cerium photocatalysis. Science 2018.
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12.Science: BRARAERF Kk, SwBLL IS
2 EARAFE
F—1E#: kMK
B AMA. KR
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A% 4k : Linxing Zhangl, Jun Chen, Xianran Xingetal. Giant polarization in super-tetragonal thin
films through interphasestrain. Science 2018, 361, 494-497

18


https://mp.weixin.qq.com/s?__biz=MzUxMDg4NDQ2MQ==&mid=2247491199&idx=1&sn=6660dbd6a66853aa22f551d5a5c282d0&chksm=f97d717dce0af86bca173089b7edab0cf241e23e8afa4dd7b2017d815d24a06722524f3ac167&token=1501921600&lang=zh_CN&scene=21#wechat_redirect

2018 [B]f

13. Science: 17.3%! RI#HABAR CRLF!
F—Bf: BIAA¥
B ZAR
BRAEH: R, AN, THHA

BAAARFHRAK., THELANMERARBFF T RAANRE6TET —
P R H AR B s & B R LG R B, DL 17.29% BV IAGE R RIHT T A LA FE RE
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% & X #k: Lingxian Meng, Xiangjian Wan, Liming Ding, Yongsheng Chen et al. Organic

andsolution-processed tandem solar cells with 17.3% efficiency. Science 2018.
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14.Science: AR FF RAALH B AL R SIERE!
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%% L #k: Dongfeiwang, Lingyuan Kong, PengFan, Hong Ding, Hong-Jun Gao et al. Evidence

forMajorana bound states in aniron-based superconductor. Science 2018.
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15. Science: R A& L4 & E R 18 & -FHN) !
F—Bf EERY¥
1% RE. BAA
WIAEH: E " K. GernotFrenking

8B RFEY RAMYA F g L Tk A% Gernot Frenking R4 £ 3, 18 & F
AN ZEFATHELBEZANHL LR, BT B Aot FHKIE, E(KE Ne FE+
WHF LI IR T 8 WAL E A £+ 4 B # H E 6 4% M(CO)8, (M=Ca, Sr = Ba),
THT R . ZAAXKAR LGB TLEREA S — AP HELE N FENL
FHR, TERTEETELELEFZANRMR, FRTEEH KNG XS E

Building an unexpected bond
Alkaline earth carbonyls reported by Wu et al. can be understood from simple bonding concepts.

Bonding in carbon monoxide Creating alkaline earth carbonyls
The molecular orbital diagram for the formation of carbon The bonding interactions between an alkaline
monoxide from carbon and oxygen atoms is shown. earth metal (M) and carbon monoxide are shown.
Several of the molecular orbitals are shown to the right. Vertical arrows indicate electrons in both parts.
Antibonding orbital
P I o donation
Nonbonding orbital ‘It
. M co
Energy level diagram Bonding orbital Ca, Sr,and Ba

A& K Xuan Wu, Lili Zhao, MingfeiZhou,Gernot Frenking et al. Observation of alkaline earth
complexes M(CO)8 (M =Ca,Sr, or Ba) that mimic transition metals. Science 2018, 361, 912-916.
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16. Science: 3£ I Ugi WAL BB AR F 6 A K324 !
BB mAMEAF
B KE. RITHE
I E#: B, K.IN.Houk

BAMBAFUF R BT ERANA A FERR (—FEEMARD ZAT
MRS Ugi WA KA, R T ANAFFELEFER. SRELEH
FRIAE| Q0% LA b, ik R A WA E I E . EAT R Ugi W4 S K
W, AE#—FRAMFURMRFROLR, Bl w3 H %L H A K
R, KM FHEBBRARA A KT HAA, T I KoM 3R R R B8R,
G A, FEMBEITL, URESHFERRTE,

Catalytic asymmetric 4-component Ugi reaction

o CPAG6 CPA4 0
R1 M g» R1
= L
HN\R“ R' =alkyl R'=aryl HN\Ra
41 examples 45 examples
up to 96% yield up to 96% yield
up to 99% ee up to 94% ee
« Readily available reactants - Structural tunability of products  « Organocatalysis and mild conditions
Key points in design Chiral phosphoric acids

1. Tunable chiral pocket 2. Enhanced nucleophilicity . iPr Pr

3. Enhanced acidity 4. Reactivity: imine > carbonyl

A& I #K: Jian Zhang, Peiyuan Yu, Shao-Yu Li, Shao-Hua Xiang et al. Asymmetric phosphoric

acid-catalyzed four-component Ugi reaction. Science 2018, 361, eaau 8707.
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A% 3 #k: Kebin Lin, Edward H. Sargent, QihuaXiong,Zhanhua Wei et al. Perovskite light-emitting
diodes with externalquantumefficiency exceeding 20 per cent. Nature 2018, 562, 245 - 248.

18. Nature: #54k#™ LED A2 # X K4 !
B84 mRILVARF
% —1E#: YuCao, Nana Wang, He Tian, Jingshu Guo
WA BE. TRME

BRIVl AF#EHRET (BB I LAY mEZBEALNETANE
BOE AT R K A SR, KA AT A R e AT R
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A& I #k: Yu Cao, Nana Wang, He Tian, JingshuGuo, Jlanpu Wang, Wei Huang et al. Perovskite

light-emitting diodes based on spontaneously formed submicrometre-scale structures. Nature 2018,
562, 249 - 253.

19. Nature: XXt % T !
BB HMAF
F—1E: THR
A H: SR

AMAFEHNFRZAN CGLEAFMAFHIR) SWIEFTRERN L AF Pablo
Alonso-Gonz a lez. W ¥E 7 B #7 52 A % % 4 4 RainerHillenbrand B A & 18, £ X%
B EER a-Mo03 FRIAHENTEAL M AUENLIRUAR. KIAKXKE
EEGIER MoO3 ERmA NertE, FIAE AN EEZI LIRS, A EFEHN
MABANERET 2FWER, XTRAEXE-RKIEHA, BAFUBNEZNEE R
K, ARAEFRRELSRRRZALIGHREM L, RAMBRITFHELRELLER!

Conventional
material

onature
% Lk : Weiliang Ma, Pablo Alonso-Gonz & lez,ShaojuanLi, Rainer Hillenbrand, Qiaoliang Bao et
al.In-plane anisotropicandultra-low-loss polaritons in a natural van der Waals crystal. Nature 2018.
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20. Science: MOF R &t #F M 49 & LI/ T !
F—EM: AREIAF
F—1F: FAME. KERF
EIRAE#E: ZFF Wei Zhou, FR#E

ABRBIAF¥ZEFMEEEMAFERZRAREARKKEAMR, 2EHEZTE
58 AH 5 B Wei Zhou S FIPA & 1F, &I & A %-# AL 2 89 MOF 3 2 fe 8%
REANWZEER, AXATAZTEVEFEATHNERL & . BT RTHT &
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A 5 1.52A c

Oxidized Ethane binding
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A% 3 #k: Libo Li, Rui-Biao Lin, Jinping Li,Wei Zhou,Banglin Chen et al. Ethane/ethylene

separation in a metal-organic frameworkwith iron-peroxo sites. Science 2018, 362, 443-446.
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Gradient nanotwinned (GNT) strengthening and microstructure

Normalized strength

“Dual-gradient” boosts mechanical performance of metals Coarse grain
Uniform elongation

%% I #k: Zhao Cheng, Haofei Zhou, QiuhongLu,Huajian Gao and Lei Lu. Extra strengthening and

work hardening ingradientnanotwinned metals. Science 2018, 362, eaaul1925.
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A& I Ak Jiajun Luo, Xiaoming Wang, ShunranLi, JingLiu, Yanfa Yan, Jiang Tang et al.Efficient

and stable emission ofwarm-whitelight from lead-free halide double perovskites. Nature 2018.
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A& I k. Zhifeng Lei, Xiongjun Liu, Yuan Wu,ZhaopingLu et al. Enhanced strength and ductility

in a high-entropy alloy via order edoxygen complexes. Nature 2018.
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A% L ak: Xin Ai, Emrys W. Evans, ShengzhiDong, RichardH. Friend, Feng Li et al. Efficient
radical-based light-emittingdiodes withdoublet emission. Nature 2018, 563, 536 - 540.
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A F L #k: T. Yang, C. T. Liu et al.Multicomponentintermetallic nanoparticles and superb
mechanical behaviors ofcomplex alloys.Science 2018, 362, 933-937.
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#& I #k: Daofu Yuan, Yafu Guan, Xingan Wang,Zhigang Sun, Dong H. Zhang, Xueming Yang et

al.Observation of the geometricphase effect in the H+HD—=H2+D reaction. Science 2018, 362,
1289-1293.
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%4 I #k: Cheng Zhang, Yi Zhang, Xiang Yuanet al. Quantum Hall effect based on Weyl orbitsin
CdsAs,. Nature 2018.
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